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PaGouass mporpamma aucUMIUIMHBI «®U3MKA W TEXHOJOIHWs TOHKHUX ILUIEHOK B
JJIEKTPOHUKE W HAHOYJIEeKTPOHHKe» /cocT. mpod. I'.B.JlenkoB — Hampumk: ®I'BOY BO

KbI'Y, 2023. 19 c.

PabGouass mporpamMma IUCHMIUIMHBI MpeIHA3HAUYCHA ISl TPENOJaBaHUs BapUATUBHOU
YacTH O00S3aTeNbHBIX JUCIUIUITMH MPOGECCHOHANTBHOTO IHKJIA CTyJCHTaM OYHOW (OPMBI
oOydeHus 1Mo HanpasiieHHto oarotoBku 11.03.04 DiekTpoHrWKa W HAHOAJICKTPOHUKA, MTPOQHUIT:
CoBpemenHble MH()OpPMAIIMOHHBIE TEXHOJOTMH B AJICKTPOHHOM TEXHHUKE, OOydarommmcs B 7

cemecTpe 4-ro Kypca.

PaGouass mporpamma coctaBieHa B COOTBeTCTBHM ¢  DenepaibHBIM
rOCYJJapCTBEHHBIM 00Opa30BaTEeNbHBIM CTAaHAAPTOM BBICIIET0 OOpa30BaHMs [0 HalpaBJICHUIO
11.03.04 DnexkTpoHHMKa M HAHOIEKTPOHHKA, YTBEPXKACHHOTO IpHKa3oM MUHUCTEPCTBO
oOpaszoBanust U Hayku PD «12» maprta 2015 r. Ne218 u IIpodeccronansaoro crangapra 40.058

HHXXCHCP-TCXHOJIOT 110 IIPOU3BOJACTBY HBﬂeHHﬁ MUKPOIJCKTPOHUKH.
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1 Heau u 321241 0CBOEHUS TMCHMUILIAHBI (MOTYJIsS)

He.]'l]/l OCBOCHHUA IUCHUIIIINHBI (MOI[yJ'ISI) «Du3uka W TEXHOJIOTHS TOHKHUX IUICHOK B
AIIEKTPOHHUKE W HAHOAJICKTPOHHUKEY

— HU3Y4YCHHC q)HSH‘ICCKI/IX ﬂBHeHI/II\/JI, MPOUCXOOAIIMX Ha Pa3IMYHBIX 3Talax Iponecca
HAIllbUICHUA U POCTA IJICHOK;

— PacCMOTPEHHE CYNMICCTBYIOIIMX TCOPHI pOCTA TOHKHUX IUIEHOK, COBPEMEHHBIX METO/I0B
pOCTa ¥ KOHTPOJIS KAYeCTBA IICHOK, UX BO3MOXKHOCTSIX U OTPaHHUYCHHSIX;

— HU3yYEHHE B3aUMOCBSI3U (DU3MUECKUX CBOMCTB TOHKHUX IUIGHOK CO CTPYKTYpOH H
nedexramu.

3anaum:

— u3yuuTh (QyHIAMEHTalbHble (QU3NYECKHEe M  XMUMHUYECKME 3aKOHOMEPHOCTHU
COBPEMEHHBIX TE€XHOJIOIMYECKHUX IMPOLIECCOB HAHECEHMsI TOHKOIUICHOYHBIX MOKPBITHM, a TaKxke
BbIpa0OTATh y CTYZACHTOB HAaBBIKH MPAKTUUECKOTO IPUMEHEHHUS OJTYUYEHHBIX 3HAaHUH;

— O3HAaKOMUTh C (PU3MYECKMMM OCHOBAMH U IPAKTHYECKUMM HABBIKAMH H3MEPEHUS
ANEKTPOU3NYECKUX TapaMeTpOB pa3IMYHbIX TOHKHMX IUIEHOK; C OCHOBaMHU HauOoJee
NEPCHEKTUBHBIX U 3(P()EKTUBHBIX CHEKTPO(YOTOMETPUUECKUX METOJ0B KOHTPOJS IapaMeTpoB
IUICHOYHBIX ITOKPBITUH, a TAKXKE C BAKYYMHO-IIJIJA3MEHHBIMU TEXHOJIOITMYECKUMHU IIPOLIECCAMMU.

W3yueHne AUCUUIIIMHBI HAIPABJICHO Ha MOJATOTOBKY CHEIHATINCTOB, CIIOCOOHBIX pelaTh
3aJaud, BO3HUKAWOIIME TPU TMPOU3BOACTBE U OHKCIUIyaTallUM W3JEIMA DJIEKTPOHUKH M
HAHORJIEKTPOHUKH C Y4eTOM 00JacTd, THIIOB M 33734 NPO(EcCHOHANTBHOM NeATeNbHOCTH B
COOTBETCTBHHM C PO(PECCHOHATBHBIMU CTaHJApTaMHU:

- 40.058 «MHxkeHep-TEXHOJIOI IO NPOU3BOACTBY M3AEIUN MHUKPOIJIEKTPOHUKH», KOTOPBIH
yTBepkAeH npukazoM Muntpyna Poccun ot 03.07.2019 Ned80H u 3apeructpupoBan MuHocToM
Poccun 29.07.2019 Ne55439;

- 40.104 «CnenmanucT o U3MEPEHUI0 TapaMeTpoB U MOIU(UKALIMN CBONCTB HAaHOMAaTEpHAJIOB
U HaHOCTPYKTYpP», KOTOPBIM yTBepkeH npukazoM Muntpyaa Poccun ot 07.09.2015 Ne593n (B
penakiuu, BBeaeHHoU B aerictue ¢ 20.01.2019 r. npukaszom Munrpyna Poccun ot 14.12.2018
Ne807wn) u 3apeructpupoan Muntocrom Poccun 23.09.2015 r. Ne38983.

2 MecTo gucuuiuiaibl B cTpykrype OOII BO

JlucuuiuinHa ~ OTHOCUTCS K JUCHUIUIMHAM —~ BAapUATUBHOW  4YacTH  MOJIYJIS
npoeCCUOHATPHON TOATOTOBKH, Oa3upyeTcs Ha pe3ysibTaTax M3y4YeHHs JUCHUIUINH
€CTECTBCHHO-HAYyYHOTO ITUKJIA U, B TOM YHCJIC MAaTeMAaTUKU, PU3UKU, XUMHYCCKUX JTUCIUILINH,
WH(POPMATUKH, & TAKXKE TUCHUIUIAH Tpoduiis: «DU3MKa TBEPAOTO TEIay.

[Ipy oCBOEHMHM IUCHMIUIMHBI OOYYAIOIIUICS CMOXKET YaCTHYHO MPOJEMOHCTPUPOBATH
crienyrommue 00606meHHbIe TpyaoBbie QyHKIHH (OTD):

° Pa3paboTka eIMHUYHBIX TEXHOJOTHYECKUX MPOLIECCOB M PEKOMEHIAINHN 110 YCTPAHESHHIO
U MIPEIYNPEXKICHUI0 OPAKOB B IPOU3BOJICTBE U3/ICINH MUKPOAIICKTPOHUKY (PodecCHOHaTbHBIN
cragaapt 40.058 «VHxeHep-TeXHOIOT 10 MPOU3BOJICTBY U3ICTHI MUKPOAIEKTPOHUKI», KO B,
YpOBEHb KBaJTU(PHUKAINU 6).

° Pa3paboTka THUIIOBBIX TEXHOJOTHMYECKHX IPOIECCOB W IUIAHMPOBOK pabOyMX MecT |
NPOM3BOJICTBCHHBIX ~ Y4YacTKOB ~ Ha  MPOM3BOACTBE  M3ACIMHA  MHKPOIJICKTPOHHKH



(mpodeccronanbubiii  cranpapt 40.058 «MHxkKeHep-TeXHOJIOT MO TMPOU3BOJCTBY H3JCIUMN
MUKPORJIEKTPOHHUKI», KOl C, ypOBEHb KBaTU(PHUKAIHHU 6).

3 TpeGoBaHusA K pe3yJIbTATAM OCBOCHUS COIEPKAHMUS TN CHUILIUHBI (MOTYJIs)

[l ycremHoro yCBOeHHUs AUCIUIUIMHBI CTYIEHT JTOJKEH 3HATh:

— KJ1acCU()MKAITUIO TBEP/BIX TNl HA METAJUIbI, TIOJYIPOBOAHUKH M TUAIIEKTPUKH C TOUKH
3pEHHUs 30HHOW TEOPHH;

— OCHOBHBIE DJIEKTPUYECKHE, MAarHUTHbIE W OINTHYECKHE CBOWCTBA TBEPABIX Tell,
MEXaHU3MBbI TPOTEKaHUS TOKA;

— OCHOBBI (PM3MKHU BaKyyMma, IJIa3Mbl U TBEPJIOTO TEJIA;

— MPUHIUINBI UCTONB30BaHUs (pu3ndeckux 3PQPeKToB B BaKyyMe, IIa3Me U B TBEPIOM
Tene B mpuOOpax M yCTPOMCTBAX BaKyyMHOM, IJIa3MEHHOM, TBEPOTEIbHON, MUKPOBOJIHOBOU U
ONTHYECKOU 3JIEKTPOHUKH;

— UX KOHCTPYKIIMH, TAPAMETPhI U XapaAKTEPUCTUKUA U METOABI UX MOJIETUPOBAHMS.

[TpodeccronanbHble KOMIIETEHLIUU:

[1K-3 — crocoGeH BBINONHATH PAOOTHI [0 TEXHOJIOTUYECKON MOATOTOBKE MPOM3BOJICTBA
MaTepHaIOB U U3AETHH FMEKTPOHHON TEXHUKH.

[NKC-b.3.1 CnnocoGeH nmpoBoAUTh YUET BUI0B U 00BEMOB MPOU3BOACTBEHHBIX padoT

ITKC-b.3.2. CriocobeH ocymecTBIsATh periaMeHTHOE 00CTy)KuBaHHe 000py10BaHUS.

B pesynbraTe 0CBOCHUS AUCIHUITLIMHBI 00YYaIOLIHACs JOKEH:

3HATh U NOHMMATH:

— (pU3UUECKre OCHOBBI TEXHOJIOTUI HANBUICHHUS] TOHKUX TUIEHOK M METOJIbI U3MEPEHUS HX
TOJIIIUHBI;

— cieuuuKy CTPYKTYpbl TOHKHX IUIEHOK, OCHOBHBIE THIIbI 1€()EKTOB CTPYKTYPBI TOHKHX
IUIEHOK, B3aMMOCBSI3b (PU3UUECKUX CBOMCTB TOHKUX IJICHOK CO CTPYKTYpOil U Aedekramu;

— 00J1aCTh MPUMEHEHHST TEXHOJIOTHI HATIBUICHUS! TOHKUX TUIEHOK.

YMmeThb:

— HepeHOCI/ITI) HOJIy‘IeHHI)IX 3HAHUS O TEXHOJIOTMM HAaNbUJIEHUS TOHKUX IUIEHOK Ha
CMCIKHBIC Hpe)IMeTHI)Ie O6J'IaCTI/I U K HUCIIOJB30BAHHUK JOTHUX 3HaHI/II71 JJIs1 HOCTpO@HI/ISI
MEXIUCHUIUITMHAPHBIX METOAUYECKHUX Pa3padOTOK;

— OMpenensaTh JKCIEPUMEHTATBHBIM WM PACUYCTHBIM IyTEM OINTHMAJbHBIC PEKUMBI
HpOBeI[CHI/IS{ OTACIIbHBIX TCXHOJIOTHUYCCKUX onepaum‘/'l.

Buaagers:

— wuHpOpMaNKEe O 3HAYCHUM TOHKHX IUICHOK B COBPEMEHHOW HayKe, TEXHHKE |
TEXHOJIOTHSIX, 00JacTsIX MPUMEHEHHS W TEPCHEKTHBAX Pa3BUTHSA MaTEPHUATIOB TBEPIOTEIbHON
AIIEKTPOHUKH U MPUOOPOB HA MX OCHOBE;

— METOJaM{ TUIAHMPOBAaHUS U TPOBEJACHUS WCCICIOBAaHUNA M OKCIIEPUMEHTOB C
HCITOJIb30BaHUEM TEXHOJIOTMM HAIBIJICHUS TOHKHX IIEHOK;

— METOJIMKaMU pabOThI HA HABIJIUTEIHHBIX YCTAHOBKAX;

— METOJaMH KOHTPOJsS TapaMeTpPOB TOHKUX IUIEHOK M BBIOOpA TEXHOIOTUYECKUX
PEXUMOB.



4 Conep:kaHue U CTPYKTYpPa IMCUMILIMHBI (MOYJIs1)

Tabmuma 1. Coxpepkanne MUCIHMILTAHBI «DW3UKa W TEXHOJIOTHS TOHKUX IUICHOK B
JJIEKTPOHUKE W HAHOXJIEKTPOHUKE)», IEPEYEHb OLIEHOYHBIX CPEICTB M KOHTPOJIUPYEMBIX
KOMIIETEHIIUH.

Kon
dopma
KOHTPOJIAD

Ne . TEKYILE
HaumenoBanue yemMoun

paszen Copnep:xanue pazzaena ro
paszzesna/TeMsl KOMIIETEHI]
a KOHTPO
Uy (Uu ee
s
YaCTH)

1 2 3 4 5

1. OcobGennoctu pocta | 1. [loHATHS «IUIEHKA» U «TOHKAS IIK-3 K T,P,
TOHKHUX IUICHOK. meHKa». IIpumepsl CBOMCTB U JIP, /13
BO3MO>KHOCTEH IPUMEHEHUSI TOHKUX
IJICHOK.

2. DTanbl npoiiecca OCaKICHUs
TUICHOK U X (DU3HKO-XUMHYECKHE
ocobennocTr. Konaencanus u
o0Opa3oBaHMe 3apObIIIEH, POCT
TOHKUX TUIeHOK. KanuuisipHas
MO/I€JIb 3apOJIbIIIe00pa30BaHUsI.

3. YetsIpe cTaiuu pocTa IJICHKH.
Bnusinue xapakrepa 3apoxx1eHUs
MJICHOK HA UX CTPYKTYPY.

4. Bakyym-TepMHuuecKasi U XUMHKO-
TEepMHUECKas MOATOTOBKA
MOBEPXHOCTU. MeTo1bl HarpeBa u
OXJIAKJICHHUE MOAJIOKEK, U3MEPEHUS
TEeMITepaTypHhI.

2. Texnonorus ToHKuX | 1. ®u3nyeckue CBOMCTBA TOHKUX I1K-3 K T,P,
IJICHOK. mieHoK. O0acTh MPUMEHEHUS JIP, 13
TOHKUX IJICHOK. TpeGoBaHus K
MOBEPXHOCTH MOJIOXKEK.
MuKpocTpyKTypa U MUKpOpenbed.
2. MeTo/1bl OTy4eHUsT TOHKUX
MJIEHOK. MeTo bl UCClieI0BaHUS
CBOMCTB TOHKOIUICHOYHBIX
ITOKPBITHH.

3. BakyyMHO-TepMHU4€ECKOE
ucnaperne. CrnocoOwl HarpeBa
3arpy3kd U KOHCTPYKLHUH
ucnapureneil. Micnapenue cruiaBos
Y COCIMHEHM. 3arpsi3HEHUs B




TUICHKaX U TPeOOBAaHUS K BaKyyMYy.
4. JlazepHOoe HCTIapEeHHE.
B3auMozeicTBue na3epHbIX IIy4KOB
C TIOBEPXHOCTHIO MaTEPHAJIOB.
NmnynbcHOE 1a3epHOE UCTTAPECHUE.
Bmmsane momHaoCcTH M
JUTUTEIIEHOCTH UMITYJIbCA.

5. KarogHoe BakyymMHO€E
pacnbuieHue. duznyeckoe u
PEaKTUBHOE KaTOAHOE PACIbLICHUE.
Brusiare pabounx XxapakTepucTuk
Ha MapaMeTphbl TEXHOIOTUYECKUX
npoueccoB. O6nacTe MPUMEHEHHUS
KaTOJHOTO PacCIbLICHUS.

6. MoHHOE pacnblieHue:
KOA(pUIIUEHT U CKOPOCTh
pacmbUIeHHUs, OIICHKa CTETICHU
3arpsi3HEHUs IPU HIOHHOM
pacmbUIeHUH, JUOJHAS cCUCTEMa
pacrbUIeHHs Ha TOCTOSIHHOM TOKE.
Kontpoib nporiecca ocaxxaeHust
TOHKHX IIJICHOK.

3. Mertonbl HaHeceHus: | 1. MexaHudeckue MeTO bl [1K-3 K, T,P,
KOMITO3ULIMOHHBIX HaHECEHHUs MOKPBITUI: OKyHaHHE, JIP, /13
IIOKPBITHUH. [I0JIUB, IIPOTSKKA,

ueHTpudyruponanue, TpadaperHas
nevyaTh, MyJbBepU3aIlusl.
OnekTpodr3NIeCKUue METOIBI:
AIEKTPOCTATUYECKOE PaCIblICHUE,
anekTpodopes.

2. ®u3NYeCcKUe CBOMCTBA TOHKUX
IUICHOK: TOJIIIMHA, BHYTPEHHUE
HaIpsOKEHUs, aAre3NOHHAS
MPOYHOCTH, IEKTPHUUECKOE
conpoTuBieHue. MeTo bl
KOHTPOJISI: HHTEPPEPOMETPHS,
AITUTICOMETPHUS,
MUKpPOTPABUMETPHSI, B TOM YHUCIIE C
MCIIOJIb30BaHUEM TTHE30KBAPIIEBBIX
PE30HATOPOB.

B rpade S5 mpuBoasTcs IaHMpyemble (QOPMBI TEKYIIETO KOHTPOJIS: 3aIlHMTa
nabopatopHoi padots! (JIP), Bemmonnenue kypcoBoro npoekra (KIT), kypcosoii pa6otsl (KP),
pacuetHo-rpadudeckoro 3amanus (PI'3), nomamuero 3amanus (/13), nHamcanue pedepara (P),
acce (), kommokBuyM (K), pyoexusiii kontposs (PK), rectupoBanue (T) u T.71.



Ha m3yuenne gucuunnuasl otBoautcs 108 gacos (3 3.e.), U3 HUX KOHTAaKTHas padora 34

gac, B TOM UYHCJIEC JICKIIMOHHBIX 4YacoB — 16 wac., mabopatopHbeix pabor — 18 wac.;

CaMOCTOsITeNIbHAs paboTa CTyJeHTa — 74 Jac. 3aBepIuaeTcs 3a4e€TOM U 9K3aMEHOM.

CprRTypa JUCHHUILIMHBI «PU3HKA U TEXHOJIOTUS TOHKHX IIJIEHOK B IJIEKTPOHUKE U

HAHOJJICKTPOHHUKE».

Tabmuma 2. O0mas TpyA0eMKOCTh TUCIUIUIMHBI COCTaBIsAeT 3 3adyeTHhIX eauHuIl (108

Y4acoB).
Bun paGotsl TpynoeMKOCTb, HaCOB
No 7TcemecTp Bcero
cemecTp
a
O01mas Tpy10eMKOCTh 108 108
KonrakTHas padora: 34 34
Jlexyuu (J1) 17 17
Jlabopamopuwsie pabomul (JIP) 17 17
CamocrosiTesibHasi padora: 65 65
CamocCTOsITeTbHOE H3YUYCHHUE Pa3/IeTIOB 65 65
Buja uToroBoro KOHTpoJIs (3a4eT, IK3aMeH) 3auer

Tabmuma 3. JIekimoHHbIE 3aHATHS.

Ne Tema

1. | IloHsATHS «IUIEHKa» W «TOHKasg IUIEHKa». I[IpuMepbl CBOMCTB W BO3MOYKHOCTEM
MPUMEHEHUsI TOHKUX TIJICHOK.

2. | Dramel mpolecca OCAKICHHUS IUICHOK M WX (PU3UKO-XUMHUYECKHE OCOOCHHOCTH.
Konnencamus u oO0pazoBaHue 3apOJbIINIeH, pOCT TOHKHUX IUICHOK. KanmuuispHas Moaensb
3apoAbIIIe00pa3OBaHMS.

3. | Craguu pocrta TUIeHKH. BrnusitHue xapakrtepa 3apOXICHHUS TUIGHOK Ha HMX CTPYKTYPY.
Mexaau3mbl (HOPMUPOBAHUS TIIICHOK.

4. | V3mepeHue TONIMHBI TOHKHUX IUIEHOK. MEXaHWYeCKHe U CTPYKTYPHbIE TapaMeTPhI IICHOK.

5. | Dnekrpodu3ndecKue CBOMCTBA TOHKUX TICHOK IPOBOJHUKOB.

6. | IlomydeHnue TOHKHMX TUIEHOK TEPMUYECKUM cItocoO0M. OCOOEHHOCTH BaKyyMHBIX YCTaHOBOK
Y UCHlapuTesei.

7. | OcaxxaeHue TOHKUX MIEHOK C MOMOIIbI0 HOHHOTO PaCIbUICHHUS.

8. | [lomy4yeHne TOHKUX IJIEHOK C MTOMOIIBIO JIA3€PHOT0 UCHApEHHUS.

9. | Mexanuveckue METO/bI MOJIYYCHUS] TOHKUX TJICHOK.

10. | O6paboTka TOHKHX IIJICHOK W YCTpPOHCTBA Ha HUX OCHOBE. CBEPXIPOBOJIHUKOBHIE

MMPUCMHHUKHU U JATYUKH U3TTYICHUS.

Tabnuya 4. Ilpakmuueckue 3aumamusi (ceMuHapckue 3auamus) HE TPETyCMOTPEHBI

y‘{e6HLIM IJIaHOM




Tabmuma 5. JlabopaTopHbIe pabOTEHI.

Ne
e — HaumenoBanue n1abopaTtopHbIX paboT
1
1. Pacuer mapameTpoB moBepXHOCTH ¢ moMomIsio nakera Mathcad.
2. [TonmyyeHne NOBEPXHOCTH IJICHOK B TPEXMEPHOM M300paskeHUH.
3. [Toxy4eHue noTynpOBOTHUKOBBIX IUIEHOK BaKyyMHO-TEPMHUECKHM HCTIApPEHHEM.
4. W3mepenne TOMMIMHBI TOHKOH IUIEHKH HHTEPPEPEHIIUOHHBIM METOIOM.
5. HccnenoBaHue CBETONPOIYCKaHNS TOHKHX IJICHOK Ha CIIeKTpodoToMeTpe.
Tabmuua 6. CaMOCTOATENFHOE U3yUSHHE PA3/IeIOB AUCIUILTNHEI.
Ne
Bormpocsl, BEIHOCHMBIE HAa CaMOCTOSITEIbHOE U3yUCHHUE
paszena
1 2
1. TpeboBanus1, IpeabIBIsSEMbIE K MOAIOKKE IS TOJTyUEHHs IIJICHOK.
JlazepHoe ucnapenue. iMmynabcHoe J1a3epHoe HcnapeHne. BiusiHue MOIHOCTH |
2.
JUINTENILHOCTH UMITYyJIbCA.
KartogHoe BakyymMHOe pacnbuienue. BiusHue pabounx XxapakTepucTUK Ha
3. napamMeTpbl TEXHOJIOTMYECKUX MPOIIECCOB.
MeTobl KOHTPOJISt TOHKUX TUIEHOK: MHTEp(EpOMETPHs, FITUIICOMETPHS,
4. MHUKpPOTPaBUMETPHS, B TOM YHCJIE C HCIOIb30BAaHUEM ITbE30KBAPIIEBBIX
PE30HATOPOB.

5 OueHo4yHbIe CPpeACTBA JJIA TEeKYIIEero KOHTPOJIA YCIEBAeMOCTH M MPOMEKYTOYHOM
arTecTauuu

KoneunslMu  pe3yiapTaTaMu  OCBOGHHS  IPOTpaMMbl  JUCLHUIUIMHBL  SBISIOTCS
c(OPMHUPOBAHHBIE KOTHUTUBHBIE JIECKPUIITOPBI «3HATHY», «YMETbY», «BIAJI€Thy, PACIUCAHHBIE 1O
OTAEIbHBIM KOMIETeHIUSAM. POPMHUPOBAHUE 3THX JECKPUIITOPOB MPOUCXOIUT B TEUECHHE BCETrO
ceMecTpa IO ATalaM B paMKax pa3jIMuHOrO BUJA 3aHATHI U CAMOCTOSATENBHON PaOOTHI.

B xoze u3ydyeHus: TUCHMIUIMHBI IPEIYyCMaTPUBAIOTCS MeKyuwull, pyoedcHulll KOHmMpOob U
NPOMENCYMOUHAS ammeCmayusl.

5.1 OneHo4YHbIe MaTEepPHAJIbI JJIsl TEKYLIEro KOHTPOJIs

Ieab Tekymiero KOHTPOJIS — OLIEHKA Pe3yJIbTaToOB PabOTHI B CEMECTPE M OOecreueHue
CBOEBPEMEHHOW 00paTHOW CBA3M, IJIi KOPPEKIMU OOyueHHsI, aKTUBU3AIMH CaMOCTOSTEIbHOM
pabotbl oOyuaromerocs. OOBEKTOM TEKYIIEro KOHTPOJS SBISIOTCS KOHKPETH3HPOBAHHBIC
pe3ynbTaThl 00yueHus (yueOHbIe JOCTIKEHUS ) TI0 AUCIUILTHHE.

Texywuiit Konmposp YCIIEBa€MOCTH O00ECHEYMBACT OLECHUBAHUE XOJa OCBOCHUS
JAUCIHUITIIUHBI «Dusznka U TEXHOIOTUS TOHKHUX IIJICHOK B 9JICKTPOHUKC W HAHOJJICKTPOHHKE) U

10




BKJIIOUAET: OTBETHl HA TEOPETHUYECKHE BOMPOCH Ha TaOOPATOPHOM 3aHATHUH, BBITIOTHEHHUE
3aJ]aHuil  Ha JIa0OpaTOPHOM 3aHSATHH, CAMOCTOSTEIHHOE BBITIOJHEHUE WHIWBUYATBHBIX
JOMAaITHUX 33JaHUA C OTYETOM (3AIIUTON) B YCTAHOBJICHHBIN CPOK, HANHMCAaHWE JOKJIAJMOB,
pedeparoB u T.4. O1leHKa KadecTBa MOJTOTOBKY Ha OCHOBAHHWH BBIITOJIHEHHBIX 3aJIaHUH BEIIETCS
npernogaBarenieM (C OOCYKICHHEM pe3yJbTaToOB), Oa/bl HAYUCISAIOTCS B 3aBHCUMOCTH OT
CJIOKHOCTH 3aJJaHUsI.

Konnokeuym mupoBOIUTCS B COOTBETCTBUU C TOJOXKEHHEM O OaUTbHO-PEUTHUHTOBOM
CHUCTEME aTTEeCTAIMH O0YyYaroIIMXCs 10 00pa30BaTEIHbHBIM MPOTPAMMaM BBICIIETO 00pa30BaHMS
— mporpaMMmamMm OakajiaBpuara, MporpaMMaM CIIeHHUaJuTeTa M MporpaMMaM MarucTparypbl
Kabapauno-bankapckoro rocymapcTtBeHHOTo yHuUBepcuteta uM. X. M. bepbekora
(https://www.kbsu.ru/). O6pa3iisl BApUaHTOB 3a/IaHUM:

BUJIET Ne 1.
1. IupnexTpudeckue TUICHKH U 00JIaCTH WX MPUMEHEHHSI B MUKPOJJICKTPOHHUKE.
2. OCHOBHBIE XapaAKTEPUCTUKN TEXHOJIOTUN OCAXKACHHUS TOHKUX IUICHOK.

BUJIET Ne 2.
1. JIazepHas xuakodazHas KpUCTaUIU3ALHS TOTYITPOBOAHUKOB.
2. 3apoKJeHUE U POCT TOHKUX MJICHOK.

B pesynbrare mpoBeneHUs KOJIOKBHUyMa OOYYaIOIIUIICS OIIEHWBAETCS MO CIIEAYIOIeH
mkane (KoHTponupyemble kommnereHiuu [1K-3):

8 6a1J10B cTaBUTCSA, €CITU 00yJaIOLIHIACS:

1) monmHO M3MaraeT W3y4eHHbII MaTepual, 1aéT NPaBIILHOE ONpPEIeICHUE TOHIATUH;

2) oOHapyXHBaeT IOHMMAaHHE MaTepuana, MOXXET OOOCHOBaTh CBOW CYXICHUS,
MPUMEHUTH 3HAHHS Ha TPAKTHUKE, MPUBECTH HEOOXOIUMBIC MPUMEPHI HE TOJIBKO MO Y4eOHUKY,
HO ¥ CaMOCTOSITEJIbHO COCTABIICHHEIC;

3) wuzmaraer wmarepual TIOCJIEIOBAaTeNbHO W TPABWIBHO C TOYKH 3PEHHUS HOPM
JUTEPATYPHOTO SI3BIKA.

6 OannoB craBurcd, ecnu oOywaromuiics Ia€T OTBET, YIOBJIETBOPSIOUIMM TEeM XkKe
TpeOOBaHUAM, UTO | JUIs Oauia «1», HO gomyckaeT 1-2 ommoOKH, KOTOPBIC caM e HCIPaBIISIET, U
1-2 HemouéTa B MOCIIEIOBATEIILHOCTH U SI3HIKOBOM O(DOPMIICHUH H3JIaragMoro.

3 6ass1a cTaBUTCS, €clid O0yJarouuiicss 0OHapyKMBaeT 3HAaHHE U MOHMMaHHE OCHOBHBIX
MOJI0KEHUN JaHHOMW TEMBI, HO:

1) uznaraet MaTepua HEMOJIHO U JOTYCKAaeT HETOYHOCTH B OIpe/IeJICHUH MTOHITHIA;

2) HE yMEeT JOCTaTOYHO TIyOOKO W JI0Ka3aTelIhbHO OOOCHOBATh CBOU CYXKICHHUS H
MIPUBECTU CBOU MPUMEPBHI;

3) wu3naraer MaTepHall HEMOCJIEIOBATEIBbHO U JIOMYCKAaeT OIMUOKA B SI36IKOBOM
o opMIIeHUH U3J1araeMoro.

0 _6anjaoB CTaBUTCS, €CIU OOydYaOIIMICSI OOHApYy>XKMBaeT HE3HAHHWE OOJIbIIEH YacTh
COOTBETCTBYIOILIETO pa3zelia H3yuaeMoro Marepuala, J0myckaeT olmuoOKu B (GOopMyIHpOBKE.

Tecmubl IPOBOAATCA B COOTBETCTBHU C IOJIOKEHHEM O OaJlJIbHO-PEUTHHTOBOM cucTeMe
aTTecTalu OOy4YalIIUXCcs MO 0o0pa3oBaTelbHBIM MPOTpaMMaM BBICIIETO OOpa3oOBaHUS —
mporpaMMaM OakalaBpuaTa, MporpamMmaM CHIelUUalIuTeTa M MporpaMMaM MarucTpaTypbl
Kabapnuno-bankapckoro  rocymapctBeHHOTo — yHuBepcutera uMmM. X.M.  bepOekoBa
(https://www.kbsu.ru/). [lo agucuumauHe co3gaH (OHI TECTOBBIX 3aJaHUM Ui KOHTPOIS B

11


https://www.kbsu.ru/
https://www.kbsu.ru/

KOMIIBIOTEPHON (opMe, TEKyIIel yCIeBaeMOCTH CTYJIEHTOB. [lONHBIM MEpeYeHb TECTOB
npuBoAuTcs B Oanke TecToBbIX 3amaHuid KBI'Y. [locTynm k Tectam peann3oBaH Ha cailTe
uHpopmannonnoit cuctembl KbI'Y (http://www.open.kbsu.ru/). O6pa3iisl BApHAHTOB TECTOBBIX

3aJIaHUI;
BOHpOCbI 110 TSCCTOBBIM 3aJaHUAM .

1. TOHKOIIJICHOYHASI TEXHOJIOTHSI HAMOOJIBIITYIO POJIb UTPAST B TIPOU3BOICTBE:
-: COJIHEYHBIX DJIEMEHTOB

- CBerHpOBOZ[HI/IKOB

-: BOJJOKOHHO# OITHKE

- I/IHTel"paJ'H)HI)IX MHKpOCXCM

2. Ha BennuuHy aare3uu MICHKHU K MOJJI0XKKE BIUSET:
- MaTepHAJT MTOJIOKKHN

-: TEeMIIepaTypa MOI0KKHU

-: TOJIIIMHA TIOJyY€HHOM JICHKH

- CKOPOCTb HaIbUICHUS

B pesynpraTe mpoBeneHHs KOMIBIOTEPHOTO TECTUPOBAHUS BBICTABISIOTCA Oaslibl 3a
MpaBUJIbHBIC OTBETHI (KOHTponupyembie kommneTeHuu [1K-3, TTK-4):

14-15 TecToB — 5 6amioB;

11-13 tecToB — 4 6anna;

8-10 TecToB — 3 Oamna;

5-7 TectoB — 2 Oaia;

2-4 Ttecta — 1 6ann.

Ouyenka nabopamopHslx padom MPOBOIUTCS B COOTBETCTBUH C MOJIOKEHHEM O OAJITHHO-
PEUTHHIOBON CHCTEME aTTeCTaluy 00ydYaroIMXCs 0 00pa3oBaTeIbHBIM MPOTPaMMaM BBICIIIETO
oOpa3oBaHHsl — TMporpamMmaM OakajaBpuaTa, INpOrpaMMaM CIEHUAIATETa M TPOrpaMMam
maructpatypsl KabapaumHo-bankapckoro rocynapcTBEHHOrO YHUBEpcuTera uM. X. M.
bepGekoBa (https://www.kbsu.ru/). 3amanus mns 1a00OpaTOpPHBIX 3aHATANA TPHUBEIACHBI B
ONHCaHUAX JIADOpaTOpPHBIX padOT, AOCTYNHBIX Ha caiite MH@opmaruroHHOW cucrtembl KBI'Y
(http://www.open.kbsu.ru/).

B pesynbrare BBIOMHEHWS JIaOOpaTOPHOW pabOTHI OOYYAOIIMKCS OICHUBACTCS I10

cnenytomei mkane (koHTponupyembie komneteHuu [1K-3, TTK-4):

7 6aJ1710B CTaBUTCS, €CIIU O0yUaIOLIUIiCs:

1) B monHON Mepe BBIMOJIHUI BCE 3allJIaHUPOBAHHBIE HA JIAHHBIA NEpuoj J1abopaTopHbIe
paboThI, 3HACT U3YUYCHHBIN MaTepual, 1aéT MPaBWIBHOE ONMPEACICHUE MOHATHN, TIPEIOCTABISET
OTYET IO BBIMOJIHEHHOH padoTe;

2) oOHapyXuBaeT TOHMMAaHUE MaTepHalia, MOXXET OOOCHOBAaTb CBOU CYXKJICHHS,
MPUMEHUTH 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOIUMBIE IPUMEPHI;

3) wuzmaraer Mmarepuall IOCJIEIOBAaTeNbHO U MPAaBWIBHO C TOYKU 3PEHUS HOPM
JTUTEPATYPHOTO SI3BIKA.

5 06annoB craBuUTCA, €CiIM OOyd4aromuiics MaéT OTBET, YIOBJIECTBOPSIOUIMM TeM Ke
TpeOoBaHUsAM, UTO | [ Oaia «1», Ho gomyckaeT 1-2 ommuOKu, KOTOPBIE caM Ke HCIIPaBIISIET, U
1-2 HemouéTa B pe3ysbTaTax WM B aHAJIM3€E MMOJTYYSHHBIX Pe3yIbTaTOB.
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3 faJy1a CTaBUTCS, €CNIM O0yJaronuiicss 0OHapyKUBaeT 3HAHUE U MOHUMAaHHE OCHOBHBIX
MOJ0KEHUN JaHHOW TEMBI, HO:

1) n3naraet MaTepuall HEMOIHO U JOIYCKaeT HETOYHOCTH B ONPEICIICHUH MOHATUH;

2) He yMeeT JOCTaTOYHO TIyOOKO W JI0Ka3aTelIhbHO OOOCHOBATH CBOU CYXICHUS U
MIPUBECTU CBOU IIPUMEDPHI;

3) wu3naraer MaTepHall HEMOCJIEIO0BAaTEIbHO U JIOMYCKAaeT OIMMOKA B SI36IKOBOM
o OpMIIEHUH U3]TaraeMoro.

0 6anJg0B cTaBUTCS, €ciaM OOydaroluics OOHapyKMBAaeT HE3HaHHE OOJbIIeld YacTH
COOTBETCTBYIOILIETO pa3zelia H3yuyaeMoro Marepuaia, J0nyckaeT olmuOKku B (pOopMyIHpOBKE.

DK3amen TIPOBOIUTCS B COOTBETCTBUU C TOJIOKEHHEM O OAJTbHO-PEHTHHTOBOM CHCTEME
arrecTanuu oOydaromuxcs 10 00pa3oBaTEeIbHBIM MNpPOTPaMMaM BBICIIETO OOpa3OBaHHSA —
mporpaMMaM OakajiaBpuaTa, ImporpamMmaM CICIUAIHTeTa ¥ IporpaMMaM MarucTpaTypbl
Kabapauno-banmkapckoro — rocymapcTtBeHHOro — yHuBepcureta uMmM.  X.M.  bBepOekosa
(https://www.kbsu.ru/).

[TepeueHb BOMPOCOB, BEBIHOCUMBIX Ha SK3aMEH MO TUCHUILINHE « DU3UKA M TEeXHOJIOTHS
TOHKHUX IJIEHOK B JIEKTPOHMKE W HAHOIJIEKTPOHHKe» (KOHTponupyemble komnereHuu [1K-
3, [IK-4):

. JAMdaeKTpUYecKre TUIGHKH U 00J1aCTH UX MPUMEHEHHSI B MUKPOAJIEKTPOHHUKE.

—

. OMHMUecKre KOHTAKThI U KOHTAKTHBIE CUCTEMBI.

. JJazepHast xuaxodazHas KpHUCTAIUTH3AIMS TOTYPOBOIHUKOB.

. 3apOKJI€HUE U POCT TOHKHX IUICHOK.

. OCHOBHbBIE XapaKTEPUCTUKU TEXHOJIOIUU OCAXKIECHHUS TOHKHUX TJICHOK.

. JJazepHast TBepaodasHas KpUCTAIIIU3ALMS OITYIPOBOHUKOB.

. Iloiy4yeHne TOHKUX TUIEHOK METOJJOM TePMHUUECKOTO UCHApEHHsI B BHICOKOM BaKyyMe.

0 N N L A WD

. Texnonorus ¢popmupoBanus aMOPPHBIX TUIEHOK KPEMHHUSL.

9. TepmoanHaMHUUECcKasi TEOPUs 3aPOABIILICO0OPA30BAHUS.

10. CpoiicTBa CTPYKTYpbl METAJUI-IIOTYIIPOBOIHHUK.

11. Mertoab! oay4YeHUs NOIYIIPOBOJHUKOBBIX CIIOEB U IIEPEXO/I0B.

12. HaHeceHne MIE€HOK MarHETPOHHBIM PACIBIICHUEM MULIEHEH.

13. Tonkue mieHKd. OCHOBHBIE TApAMETPhI U UX U3MEPEHHUE.

14. ®opMupoBaHME METAIMYECKUX IUIEHOK METOJOM KAaTOJHOTO pachbUieHHs. MexaHu3m
KaTO/HOTO PacIblICHUSI.

15. KoHCTpYKIIMM MarHETPOHHBIX PACTIBIIUTEIbHBIX CUCTEM.

16. 3apoxaeHe U POCT TOHKHUX IJICHOK.

17. Cunuuusbie pe3ucTopbl. DOpMUPOBAHKUE U CBOMCTBA PE3UCTOPOB.

18. OcHOBHBIE XapaKTEPUCTHKHU 0-S1H COTHEUHBIX 3JIEMEHTOB.

19. Inddy3us npuMeceit B KpeMHHUH.

20. Pe3uctuBHble WIEHKU. [lomydeHne u mapaMeTpsl MIEHOK.

21. [Ina3MOXUMUYECKOE TPABJICHHUE TUIIEKTPUUECKUX MIIEHOK.

22. CBoiicTBa OKUCHBIX IIJIEHOK.

23. DOnurakcus (oOuiye cBeACHUs). DNUTAKCHAIbHOE HapallMBaHHE IOJYNPOBOAHUKOBBIX
CJIOEB.

24. Tuddysus npumeceii B Si.

25. MexaHu3M UcCHapeHus CIuiaBoB (3akoH Payns).
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26. TOHKOIUIEHOUHBIE COTHEUHBIE AIEMEHTHI.
27. TOHKOIUIEHOYHbIE KOHJIEHCATOPBI.
28. I'ereponepexon. @opmMupoBaHUE U OCHOBHBIE TAPaMETPHI.
29. Pocrt 3apojpliiieii 1 pOpMUPOBAHUE CILIOMIHBIX TUIEHOK.
30. d®opmupoBaHHE METALUIMYECKUX IUIEHOK METOAOM KAaTOJHOIO paclbuleHus. MexaHusm
KaTO/HOTO PacIblICHUSI.
31. Xummueckoe ocaxIeHHe U3 Ta30BoM (hasbl.
32. Teopus ucnapenusi. Ckopocts ucnapenus. Ypasaenue ['epna-Knyacena.
33. MonekynspHO-J1yueBast (ITy4KOoBasi) AMUTAKCHSL.
34. 3aBucumocTh Kod(hduIMeHTa pacmbUICHHS OT TapaMeTpoB IIpolecca KaTOIHOTO
pacnblICHHUS.
35. TepMHuueckoe OKHCIEHHE METAIUIMYECKUX TICHOK.
36. Cratuctuyeckasi TeOpHsl 3apojibliieoOpa3oBaHUs.
37. CBoOoaHOE HcTapeHue B Bakyyme u 3 dysus.
38. MeToibl u3MEPEHUs BaKyyMa.
39. Metoab! U cpe/icTBa MOTyUYEHHUs! BaKyyMma..
40. MeTobl U3MEPEHHUSI TOJILHHBI IEHOK.
41. Bakyym. CBs3p CTENeHM BakyymMa W cCpelHEHl IMHBI CBOOOAHOrO Ipobera aTOMOB U
MOJIEKYJI OCTaTOYHOT'O Ta3a.
42. CBoliCcTBa CTPYKTYpPBI METAIII-IIOITYIIPOBOAHHUK.
43. Teopust ucnapenus. CB0O0IHOE UCTIapeHHEe B BakyyMe U 3D dy3us.
44. TepMoarHAMHYECKAs! TEOPHUS 3aPO/IbIILICOOPAa30OBAHUSL.
45. CBoiicTBa OKMCHBIX IJIEHOK METAJJIOB.
46. Bakyym. CpenicTBa OTKauKH M U3MEPEHUS BAKyyMa.
6 Meroaguyeckue MaTepuasbl, OnpeAe/sOme NMPOUEAYPbl OLCHUBAHUS 3HAHMI,
YMeHH i, HABBIKOB H ONbITA 1eSITeJIbHOCTH

MaxkcumansHas cymma (100 6ansioB), Habupaemast CTyIEHTOM 1O JUCHIUIUINHE BKIFOYAET
JIB€ COCTaBJISIFOIINE:

— nepeas cocmasnAwias — OICHKA PEryJIIpHOCTH, CBOEBPEMEHHOCTH W KauecTBa
BBITIOJIHEHHS CTYJIEHTOM Yy4yeOHOW paOoThl MO M3YyYCHMIO IUCIHMIUIMHBI B TEYCHHE MEpUoja
W3YYCHHUS TUCITUTUIMHBI (CEMECTpa, WIM HeCKOIBKUX ceMecTpoB) (cymMMa — He Ooree 70 6amioB).
Banel, xapakTepu3yonue yCcrueBaeMocTb CTY/IeHTa N0 JUCHUIUIMHE, HAOMPAIOTCSI UM B TCUEHHE
BCETO Meproia o0yueHHs 3a U3yUYeHHUE OTIIEIBbHBIX TEM U BBHITIOJHEHUE OT/ACIBHBIX BUIOB padoT;

— emopas cocmaenfioujas — OLleHKa 3HaHUHN CTyZAEHTa IO pe3yibTaTaM IpPOMEKYTOUYHOU
atrectaruu (#e 6osee 30 — 6ayIoB).

Tabmuma 7. Pactipenenenue 0amioB TEKYIIETO, pyOSKHOTO KOHTPOJISI M 9K3aMEHA

Ne Oo0mman 1-5 2-1 3-a
CyMMa | KOHTPOJIbHAS | KOHTPOJIbHAs | KOHTPOJIbHAsI
TOYKA TOYKA TOYKA
1. | Tekymuii KOHTPOJIb
HOCEIICHNUE 3aHsATUN 10 3 3 4
0aIoB Oaia bamia Oamia
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BBINIOJIHCHHE U 3aI[UTa 21 7 7 7
ab0paTOPHBIX paboT Oain OayoB OanmoB 0aymioB
2. | PyGesxkHblil KOHTPOJIb
TECTUPOBaHUE 15 5 5 5
OauioB OaioB OamioB OaioB
KOJUIOKBUYM 24 8 8 8
Oamra OaioB OaioB OaioB
Hroro 70 23 23 24
0ajL10B oaju1a 0aj1a o0as1a
3. | Ok3ameH 30 min — 15, max — 30
0aJ1J10B 0a/J10B

Tabnuua 8. Pe3ynbTaTel 0OCBOSHHS YU€OHOM TUCIMILIMHBIL, MOJIekKAIUE TPOBEPKE

PesynbTarsl 00yueHus OcHOBHBbIE TIOKa3aTeNN OLIEHKH pe3yJIbTaToOB Bun
(KOMIIETEHITUN ) 00yueHus OIICHOYHOTO
KOHTPOJIS
IIK-3 — criocobeH BBIMOMHATH | 3HAET: Komnoksuym
paboThI 0 TexHOoJornYeckoi | PU3NUECKHe OCHOBBI TEXHOJIOTUM HaNbUIEHus | (paszoden 5.1)
OAr0TOBKE IIPOU3BOACTBA TOHKHX IIJIEHOK M METO/IBI HN3MCPCHUS UX Brinonnenue u
MaTepHaIOB U U3AEIHH TOJIILUHBI. 3ammra
AIIEKTPOHHOMN TEXHUKH. 1a00paTOPHBIX
Ymeer: paGor
[lepeHOCHTH MONMYYEHHBIX 3HAHUS O (pazoen 5.1)
TEXHOJIOTHH HAIbUICHUS! TOHKUX IUIEHOK Ha KoMmbioTepHoe
CME)KHBIE NPEAMETHBIE 06na<v:m U K TecTHpOBaHHE
UCIIOJIb30BAHUIO 3TUX 3HAHUM JUIs (pasden 5.1)

MMOCTPOCHUSA MEKAUCHUIIIIMHAPHBIX
METOJIMYECKUX Pa3paboToK.

Baageer:

HNudopmanueii 0 3HaueHUN TOHKUX TUICHOK B
COBPEMEHHOM HayKe, TEXHUKE W TEXHOJIOTHSIX,
00JacTSIX MPUMEHEHUS U TePCIEKTUBAX
pa3BUTHUS MaTepUAIOB TBEPAOTEIBLHOMN
ANIEKTPOHHUKHU ¥ PUOOPOB HA UX OCHOBE.

7 YueOHO-MeTOoauYecKoe odecnevyeHne TUCHUMIIIMHBI (MOXYJIs)

OcHoBHas IUTEpaTYypa

1. Arronenko C.B. TexHoorusa TOHKUX INIEHOK: YdeOHoe nmocodue. M.: MUDU, 2008. - 104 c.
2. bepnun E.B., JIsunun C.A., Ceiinman JI.A. BakyyMHas TeXHOJIOTHUS U OOOpYyJIOBaHHE IS
HAaHECEHUs W TPaBJIEHUs TOHKUX TuIeHOK. — M.: Texnocdepa, 2007.
3. bepnun E.B., Ceiinman JI.A. MoHHO-TII1a3MEHHBIE MTPOLIECCHl B TOHKOIUIEHOYHOW TEXHOJIOTHH.

M.: Texnocdepa, 2010. — 528 c.
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4. benokpeuioB M.B. OcHoBbl BakyymHON TexHMkM Koncnekt nexumu. Omck, 2007 .

5. Hukudopenko H.H. ®usuka ToHKHMX TuieHOK W Manbix yactul .Koncmekrt nekmuu. BI'Y,

Munck, 2010 r.

6. ITaceiakoB B.B. Marepuainsl 3JeKTPOHHOW TEXHHUKH: Y4eO. Ui BY30B IIO CIIEIl. DJIEKTPOH.

texanku / B.B. Tlaceiakos; B.B.ITacekoB, B.C.CopoxkuH. - 3-¢ uzn. - CII6.: Jlans, 2001. 367c.
JonosHUTeIbHAS JTUTEpPaTypa

1. Anrtonenko C.B. Meroauueckue u nabopaTopHble paboThl MO Kypcam «TexHOmorus
HAHOCTPYKTYP M TEXHOJIOTHsI TOHKUX IJIEHOK»: Y4.-MeT. nocobue. M.: MUDU, 2011 r. 72 c.

2. [TeryxoB B.1O., I'ymapoB I'.I'. MoHHO-1Ty4€eBbI€ METObI TOJTYUYEHHUS] TOHKUX TUICHOK. ¥Y4.-MET.
nocobue 1o npakTukyMy «O@u3nke MOBEPXHOCTU U TOHKUX IUIeHOK», Kazan.roc.yn. 2010 r.

3. Temes P.II., Ky3nenos I'.Jl., T'onoB C.K., T'aeB [.C. ToHkHE IJEHKH B MHKpPO- H
HaHodJeKTpoHuKe. JlabopaTopHbiii mpakTukyM. 2010 r.

Ilepuonuyeckue U31aHUuA
Kypnansi:
1. U3Bectus By30B. ®usuka.
2. U3BecTH By30B. DJIEKTPOHHKA.
3. [Ipuknagnas pusuka.
4. MUKpO3JEKTPOHUKA.
5. ®u3nKa U TEXHUKA MOTYTNPOBOIHUKOB.
6. ®u3nKa TBEpPAOTO TeNa.

HNuTepHeT-pecypcebl

—

http://www.nanoindustries.com
http://www.nanometer.ru
http://www.nanotechweb.org

http://www.elibrary.ru

A

http://www.sciam.ru

MeTtoauyeckue yKasaHusi K JJa0OpPATOPHBIM 3aHATHAM

Metoauyeckue yka3aHMs NPUBOJAATCS B ONUCAaHMM BCeX JIAOOPaTOpHBIX pPadoT,
IIPEAYCMOTPEHHBIX HACTOSIIHUM KYpCOM.

MeToauuyecKkue peKoOMeH/ AU N0 PadoTe ¢ JUTEPaTypoii

Bcro nmureparypy MOXKHO pa3fenuTh Ha YUYCOHHKH U yueOHbIE MOCOOWs, OPUTHHATBHBIE
HAy4YHBIC MOHOTpPapUYCCKHEC UCTOYHHKH, HAyYHBIC MyOJIMKAIIMHA B MEPHOANYSCKON medaru. M3
HUX MOXKHO BBIICTUTHh JIUTEPATypPy OCHOBHYKO (PEKOMEHAYEeMYI0), MAOIMOJIHUTEIBHYIO H
JUTEPATyPy JUTSl YTITyOJICHHOTO N3YYCHUS TUCIIUILTHHBIL.

W3yyeHne MUCIUIUIMHBI ClIEIyeT HAYWHATh C y4YeOHHMKA, MOCKOJIbKY YYEeOHHK — 3TO
KHHTa, B KOTOPOW W3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUHM IO ONpEACICHHOMY NpPEIMETY B
COOTBETCTBHH C LESIMH H 33JJa9aMH OOYUICHHSI, YCTAHOBJICHHBIMU TPOTPAMMOM.
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[Ipu pabote c nuTeparypoil HEOOXOAWMO YUHUTBIBATh, YTO MUMEIOTCS PA3IUYHBIC BUIBI
YTEHHUS, U KaX/IbIi U3 HUX UCIOJIb3yETCs Ha ONPEAENICHHBIX 3Tallax OCBOCHUS MaTepHala.

IIpeosapumenvHoe YTeHNE HAINIPABICHO HA BHISBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TIOMCK MX 3HAYEHHs B CIPABOYHOM JuTeparype. B 4acTHOCTH, NpU YTEHHH YyKa3aHHOU
JUTEPaTyphl HEOOXOAUMO MOIPOOHEUIINM 00Pa30M aHATM3UPOBATH OHATHSL.

Ck603H0€e umeHue TIpeANoNaraeT MpoYTEeHUE MaTepuaia OT Hayana o KoHia. CKBO3HOE
YTEHUE JIMTEPATyphl U3 TPHUBEACHHOTO CIHCKA JaeT BO3MOXKHOCTH CTYJIEHTY C(POpPMHUPOBATH
CBOJI OCHOBHBIX MOHSATHN W3 H3y4aeMOi 00J1aCTH U CBOOOJTHO BJIA/IETh UMH.

Bvibopounoe — Ha000POT, UMEET 1IENIbIO MTOUCK M OTOOp Marepuana. B paMkax maHHOro
Kypca BbIOOpOUYHOE YTEHHUE, KaK COCO0 OCBOEHMSI COAEp KaHUs Kypca, JOJIKHO UCIOIb30BATHCS
IIPU [IOATOTOBKE K MPAKTUYECKUM 3aHSATHUSAM 10 COOTBETCTBYIOIIKM pa3zeiiaM.

Ananumuueckoe umenue — 3TO KPUTHUYECKHI pa300p TEKCTa € MOCIEIYIOLUM €ro
KOHCHeKTupoBaHueM. OcCBOEHHE yKa3aHHBIX MOHATHH Oyaer Haubosee 3(h(YEKTHUBHBIM B TOM
cllydyae, ecii MpU YTEHUH TEKCTOB CTYACHT OyJeT 3a/1aBaTh K 3TUM TeKcTaM Bompockl. HacTe u3
3TUX BOompocoB chopmynupoBana B ®OC B mepedyre BompocoB i codecenoBanus. [lepedeHn
3THUX BOIIPOCOB OIPaHMYEH, N03TOMY Ba)KHO HE TOJBKO COJIep’KaHHe BOIPOCOB, HO CaM MPHHLIUI
OCBOEHHS JIMTEPATYPBI C IOMOIIIBIO BOIIPOCOB K TEKCTaM.

Henbto uzyuaroweco ureHus sBIseTCs riyOOKOe W BCECTOPOHHEE MOHMMAHUE y4eOHOM
uHpopmanuu. ECTb HECKOIBKO NPHUEMOB M3YUarOIIETr0 YTCHHUS:

1. UTeHue mo aiaropuTMy mHpeanosaraet pasoueHue MHGOpMaIMKU Ha OJIOKH: HAa3BaHME;
aBTOP; MCTOYHHUK; OCHOBHasl Hiesd TeKCTa; (PaKTUUECKUH MaTepuan; aHajlu3 TeKcTa IyTeM
COIIOCTABJICHUSI UMEIOLINXCS TOUEK 3pEHUS TI0 pacCMaTpUBAaEMbIM BOIIPOCaM; HOBHU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEAYIOIUIN aIrOPUTM:

- MEJUIEHHO MPOYUTATh TEKCT, CTapasiCh MOHATH CMBICI U3JI0KEHHOTO;

- BBIJIEJIUTH KJIFOUEBBIE CJIOBA B TEKCTE;

- 1ocTaparbcs MOHATh OCHOBHBIE UAEH, TOATEKCT U OOIINI 3aMbICEI aBTOPA.

3. Ilpuem Te3upoBaHUA 3aKIHOYAETCA B (OPMYJIUPOBAHUU TE3UCOB B BUJE MOJIOKEHUI,
YTBEPKICHHM, BHIBOJIOB.

K »ToMy MOXHO 100aBUTH W HHbIE MpHEMbl: IpueM pedepupoBaHusi, MNpPUEM
KOMMEHTHPOBAHUSI.

Baxxnoli cocTaBistomeld J000TO COJMIHOTO HAYYHOTO W3JAHUS SBISETCS CITMCOK
JUTEpaTyphl, Ha KOTOPYIO ccbliaercsd aBTop. I[Ipy BO3HUKHOBEHUM HHTEpeca K KaKOM-TO
oOcyxnaeMoil B TeKCTe ImpolieMe BCerJa €cTb BO3MOXKHOCTb OOpaTHTBCA K  CIHUCKY
OTHOCsIIEHCs K Hell nurepatypbl. B aTom cimydae Bes mpoOiema kak Obl pa3OuBaeTcs Ha
COCTABJISAIOLINE YaCTH, KaXJIasi U3 KOTOPBIX MOXET M3ydaThCsl OTAENBHO OT Apyrux. Ilpu stom
BaXXHO HE TEPATh U3 BUA OOIINI KOHTEKCT U HE TIOrPYy’KaThCs YPE3MEPHO B JI€TalIU, IOTOMY 4TO
TaKuM 00pa3oM MOKHO HE YBUJETh TJIaBHOTO.

[ToaroroBka K 3K3aMeHy JOJKHA HPOBOJUTHCA Ha OCHOBE JICKLIMOHHOI'O Marepuala,
MaTepHala MPaKTUUECKUX 3aHATUH C 00s3aTeIbHBIM OOpAIllEHUEM K OCHOBHBIM Yy4eOHUKaM 10
Kypcy. OTO TMO3BOJUT HUCKIIOYUTh OIIMOKM B TOHMMaHUM MaTepuaia, oOOJErdyuT ero
OCMBICJIEHUE, IPOKOMMEHTHPYET MaTepral MHOTOYHCIEHHBIMU TPUMEpPaMHU.

IIporpammHoe obecneyeHne COBpeMEHHbIX HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEeXHOJIOTHH
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[Ipu BBIMOTHEHHMH Ja0OPATOPHOTO MPAKTUKYyMa CTYAEHTHl B 00SM3aTEIHLHOM IOPSIKE
OpOBOAST 00pabOTKy M BHM3YaJW3aLMIO0 AKCIEPUMEHTAJIbHBIX JIAHHBIX C IPUMEHEHHEM
nporpaMMHbeIXx  cpen  Microsoft Excel, MathCad, Origin, P-Cad. KomnbsiotepHoe
MOJIEJIMPOBAaHUE, MPEIyCMOTPEHHOE IPU BBIIOJHEHUH OTAEIbHBIX JA0OPATOpHBIX pPadoT,
OCHOBaHO Ha UCIOJB30BaHUU MporpamMmMHoro makera LabView.

8 MartepuajibHO-TeXHUYECKOe o0ecneyeHne TUCUUIIIMHBI (MOXYJIs)

8.1 TpeOoBaHusl K MaTepHAJILHO-TEXHHYECKOMY O0ecredeHHI0

Jlist peanmzanuu pabodeid MporpaMMbl TUCITUTUTHHEI UIMEIOTCS CTICIIHATbHBIC TTOMEIICHUS
JUTS TIPOBEJICHUS 3aHATHIA JICKIIMOHHOTO THIIA, BBITIOJTHEHHS JIA0OPATOPHBIX PabOT, TPYIIIOBBIX U
WHAWBUIYAIBHBIX KOHCYJIBTAIMN, TEKYIIIETO KOHTPOJISI U IPOMEKYTOYHOH aTTECTAIMH, a TAKKE
MTOMEILECHUS JUISI CAMOCTOSTEIbHONW paOOThI M TIOMEIICHHMS I XpaHEHUS U MPO(PHIAKTHICCKOTO
o0CITy KUBaHUS 000pyI0BaHUS. CrnenuanbHbIC MTOMEIIICHHS YKOMIUICKTOBAHBI
CICIMATU3UPOBAHHON MeOCIbI0 M TEXHUYECKHMMH CpPEJCTBAa OOYYCHHS, CIY)KAlUMH JUIS
MpeAcTaBIeHs HHGOPMAITIH OOJIBIION ay AUTOPHUH.

Jns  mpoBeneHHWsS 3aHATHA  JICKIIMOHHOTO THIMA HMMEIOTCS  JIEMOHCTPAIlMOHHOE
obopyioBaHue W y4eOHO-HAIIAIHbIe MocoOus. MIMeroTes mpe3eHTaluu 1Mo BceM TeMaM Kypca,
no3BoJIsArOIKe Hanbosee 3(h(HhEeKTUBHO OCBOUTH MPECTABICHHBIN y4eOHBIM MaTepuar.

[Tpu npoBeIeHUH 3aHATHI JIEKIIMOHHOTO/ CEMUHAPCKOTO THIIA 3aHATHH MCIOIB3YOTCS:

JIUUECH3UOHHOE NPOZPAMMHOE 0Decneuenue:

— IIpoaykter Microsoft (Excel, Word, Access, PowerPoint);

AnTuBHpycHOe nporpamMmHoe obecrieuenne Kaspersky Endpoint Security CrannapTHsiii
Russian Edition.
C80000HO pacnpocmpansemvle nPOZPAMMbL:

— Academic MarthCAD License - MareMaTthyeckoe IporpaMMHOE OOecCIeUeHHE,
KOTOpPOE IIO3BOJISICT BBIMOJIHATh, AHAJIM3UPOBATh BAXKHEWIIME WH)KEHEPHBIE pacyeTsl |
0OMEHHBATHCS UMU;

- WinZip nyist Windows - mporpaMm st CKaThsl B paCliakoBKH (DAIoB;

- Adobe Reader nns Windows — nporpamma asnst utenus PDF ¢aiinos;

— Far Manager - KOHCONBHBIN (DaMIOBBIH MEHEKep Ul ONEepalMOHHBIX CHCTEM
cemeiictBa Microsoft Windows;

— Marematuueckuii maket «MathCad 2015x»;

— Maremarudeckuii maket «Mapley.

Cucrema nokanbHoi cetu KBI'Y mpenocrapiser BO3MOXKHOCTh OJHOBPEMEHHOM
paboThl OONBIIOTO KOJMYECTBA TOJH30BATENCH KaK B JIOKAIBHON CETH, TaKk U 4epe3 CeTh
«UHTepHeT» c cobmrogeHneM TpeOoBaHUI OE30MACHOCTH M pasTpaHUYEHUEM JOCTyMa K
uHpOpMaINH.

DnexTpoHHas HHPOPMAIIMOHHO-00pa30BaTeNIbHAS Cpella OPTaHU3alUN TIO3BOJISET
OCYIIECTBUTH PabOTy 00ydaromuxcs U3 000 TOUKH JTOCTYIa, B TOM Yucie n3BHe BY3a.

8.2 OcoOennocTH peanu3auMud JIMCUMIUVIMHBI JJIsi HMHBAJWIAOB W JHI C
OrPAHUYE€HHBIMU BO3MOKHOCTSAMHM 310POBbS

21.]'[5[ CTYACHTOB C OrpaHUYCHHBIMU BO3MOXXHOCTAMHU 3J0POBbsA CO3AaHBI CIICHHUAJIBHBIC
YCIOBHUSL ISl TIOMy4YeHHUsi oOpa3oBaHus. B 1ensiX JOCTyMHOCTH TIOJYYEHHS BBICIIETO
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oOpa3zoBaHMs MO 00pa30BaTENbHBIM MpOrpaMMaM HHBAJIUAAMU U JUIIAMU C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBbsI YHHBEPCHUTETOM 00ECTIEUMBACTCS:

1. AnprepHaTuBHas Bepcus o¢HUIMATBHOTO caiita B cetu «MHTepHeT» Ui
CI1a00BUAIINX

2. JInst MHBAIMIOB C HAPYIICHUAMU 3peHuUs (cIaboBHUIAIINE, CICTBIE):

- TIPUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOLIEro O0ydaromeMycsi HEOOXOAUMYIO MOMOILb,
DyOIMpoBaHHE BCIYX CIPABOYHON WMH(POPMALMU O PACIMCAHUW YYEOHBIX 3aHATHIA; HaUdue
CPEICTB ISl YCWUJICHUS OCTAaTOYHOTO 3pEHHs, OpaillIeBCKOH KOMIBIOTEPHON TEXHUKH,
BUJICOYBEIMUUTENCH, TMPOrpaMM HEBH3YIBHOTO JIOCTyNMa K HH(OpMAIMH, MPOrpamMM-
CHHTE3aTOPOB PEUU U APYTUX TEXHUYECKUX CPEACTB IIpHeMa-neperayn yueOHol nHpopmanuu B
JOCTYMHBIX (pOopMax AJisi CTYJEHTOB C HApYIIEHUSIMU 3pEHUS;

- 3aJIaHMs JUIs BBIIIOJIHEHHSI HA 3K3aMEHE 3a4UThIBAIOTCS ACCUCTEHTOM;

- TNHCHbMEHHBbIE 3a/laHusl BBINOJHAIOTCS Ha Oymare, HaJWKTOBBIBAIOTCS ACCHCTEHTY
oOydJaronmmcs;

3. Jlig MHBaIMJIOB M JIMI[ C OIPAaHMYEHHBIMM BO3MOXKHOCTAMHU 3/I0pOBbSI IO CIYXY
(cmabocnplanue, rayxue):

- Ha 3a4eTe/3K3aMeHe IPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIIUN CTYJIEHTY HEO0X0AUMYIO
TEXHUYECKYI0 IIOMOIIb C YYeTOM MHIMBHIYaJbHBIX OCOOEHHOCTEH (OH IOMOTaeT 3aHATh
pabouee MecCTo, NMepeBUraThCsl, IPOUUTATh U OPOPMHUTH 3a/laHKE, B TOM YHCIIE 3aIMChIBast MOJ
JTUKTOBKY);

- 3a4eT/3K3aMEH POBOJIUTCS B MUCbMEHHOU (hopMe.

4. Jlns MHBaJIMIOB M JIUI[ C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 370POBbSl, MMEIOIIUX
HapyLIeHHUs OIIOPHO-JBUIATEJIbHOIO amlapara, CO3JaHbl MaTepHaJbHO-TEXHUUYECKUE YCIIOBUS
o0ecTeYnBaONUe BO3MOXKHOCTh OECHpENsITCTBEHHOTO JOCTyna oOy4aromuxcs B ydeOHbIE
MOMEIICHUS,, O0BEKTY MUTAHUS, TyaleTHbIE W Jpyrue IMOMEIICHUS YHHUBEPCHUTETa, a TaKxkKe
peObIBaHMS B YKa3aHHbBIX MOMEHICHUX (HAIWYUE PACIIUPEHHBIX IBEPHBIX IIPOEMOB, OPYUYHEN
U JIPYTHX MPUCIIOCOOICHHH):

- THMCbMEHHbIE 3aJ]aHMsl BBIMOJHSIOTCS Ha KOMIBIOTEPE CO CHELHMATIU3UPOBAHHBIM
IIPOTPaMMHBIM 00ECTIeYeHHEM WIIA HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIaHUIO CTYAEHTa SK3aMEH MPOBOJUTCS B YCTHOU (opMme.

OOyuaromuecs U3 4ucia JHI C OFPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI 00€CIIEUEHbI
AIIEKTPOHHBIMU 00pa30BaTebHBIMU pecypcamMi B (opMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM
UX 3/10POBbSL.

IIpr ocBoeHMH IUCHMILIMHBI OOY4YaIOUIMHCA CMOXKET YaCTHMYHO IPOJIEMOHCTPUPOBAThH
cnenytomue 0600meHHsie TpynoBbie GyHKunu (OTD):

— Pa3paboTka eAMHUYHBIX TEXHOJIOTMYECKMX IPOLECCOB M PEKOMEHJAUMH IO
YCTPAaHEHUI0 M TPENyNpEeKJIEeHUI0 OpakoB B MPOU3BOACTBE U3JCIUNA MHKPOIIEKTPOHUKHU
(mpodeccronanbubiii  craHmapT 40.058 «HXeHep-TEeXHOJIOT 10 TPOU3BOJCTBY H3JICTUI
MHUKPOAJIEKTPOHUKI», KOJ B, ypoBeHb kBamudukanuu 6).

- Pa3paboTka TUIIOBBIX TEXHOJIOIMYECKHX MPOLECCOB U IIAHUPOBOK PabOYMX MECT
U IPOU3BOJACTBEHHBIX  YYaCTKOB HA  IPOM3BOJACTBE  M3JEJIUH  MUKPOIIEKTPOHUKHU
(mpodeccuonanbupiii  cranpapt 40.058 «MHxeHep-TeXHOJIOr MO MPOU3BOJCTBY H3JCIUMN
MHUKPOAJIEKTPOHUKI», K01 C, ypOBEHb KBATU(PHUKALMHU 0).

— CoBepIlIEeHCTBOBAaHUE MPOIECCOB H3MEPEHUM MapamMeTpoB U MOAU(DUKAIUH
CBOWCTB HAHOMAaTEPUAJIOB U HAHOCTPYKTYp (mpodeccuonanbubiii cranaapt 40.104 «Cneunanuct
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110 U3MEPEHUIO MMapaMeTpoB M MOJIU(UKAIIMM CBOMCTB HAHOMATEPUAIOB U HAHOCTPYKTYDP», KOJ
C, ypoBeHb kBanu@ukanuu 6).
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JIuct u3mMeHeHuil (qonoaHeHui) B paboueil mporpamme TUCHUIUIMHBL «DU3MKA U TEXHOIOTUS
TOHKHX IJIEHOK B 3JIEKTPOHUKE U HAHOAJIEKTPOHHUKE

Ne OnemeHT (myHkT) PI1/] [IepeyeHb BHOCUMBIX [Ipumeyanue
n/n MU3MEHEHUN

OOcyxeHa U peKOMEHJOBaHAa Ha 3aceJaHuM Kadeapbl (U3NYECKUX OCHOB MHUKpPO- U
HAHOD3JIEKTPOHUKH.

[TpoTokon Ne OT « » 202 T.

3aBenyrommii kageapoi

P.II1.Temes
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