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1. Heau n 321241 0CBOEHMS TN CHUILTTHHbBI

Heapo aucuumiuebl GopMHUpOBaHHE 3HAHUN O 0a30BBIX MPOIECCAX COCTABISIOIIMX
OCHOBY TEXHOJIOTMM HW3TOTOBJICHHUS U IMPOMU3BOACTBA IIMPOKOTO KJacca MOJYyHPOBOJHUKOBBIX
MPUOOPOB ¥ MHTETPATHHBIX CXEM.

3agaum IMCUMILIUHBI:
- M3Yy4YEeHHE OCHOB (DM3MUECKUX SIBJICHUN U TIPOIIECCOB, JICKAIINX B OCHOBE 0a30BBIX
MIPOLIECCOB TEXHOJIOTMHU MPUOOPOB TBEPIOTEIILHON AMEKTPOHUKU U MHTETPATBHBIX CXEM;
- (dhopMUpOBaHKE HABBIKOB MOJIEIMPOBAHUS MIPOLIECCOB CO3/IAaHUS TIOTYTPOBOTHUKOBBIX
pUOOPOB, HEOOXOIUMBIX JIJISl AAANTAIIMHN U YCIIEITHON MpodeCcCHOHATBHOMN AESITETbHOCTH B
00JacTh MUKPO — M HAHOBJIEKTPOHUKH.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JucuumiuHa « OCHOBBI TEXHOJIOTMH 3JEKTPOHHOM KOMIIOHEHTHOH 0a3b» BKIIIOYEHA
BapuaTHBHYIO 4acTh Ojoka b1.B.14 y4yeOHoro miana noaroToBku OakajaaBpOB IO HANPaBICHUIO
BO 11.03.04 - DnekrpoHMKa M HaHO3JEeKTpoHuMKa 1o mnpoduiao” CoBpeMeHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTHH B AJIEKTPOHHON TeXHHKe'".

[IpenoaBanve IUCHMIUIMHBI Oa3upyeTcsl Ha 3HAHUAX, IOJYYEHHBIX MPH H3YyYCHHUH
acuuIuinH:  «Matematukay, «@uszuka (oOmas)», «Xumus», «Marepuanasl 3IEKTPOHHON
TEXHUKW», «TeXHONIOrus MaTepuaioB U U3/1eJINHA HAHOAJIEKTPOHUKI.

OcBoenne y4eOHOH NPOrpaMMbl JUCIHMIUIMHBI OCHOBBI TEXHOJOTHUH 3JIEKTPOHHOMN
KOMIIOHEHTHOM  0a3bl, HEOOXOAMMBI  JUIsl  MOCJIEIYIOIIEr0o  M3y4YeHUs  JAUCLMILINH:
«[IpoexTupoBaHue U KOHCTpyHpoBaHUE CyOMHKpOHHBIX 31eMeHTOoB CBUC», «KopmyckynspHo
30H/IOBasl HAHOTEXHONOTWs», <«M3MepeHue mapamMeTpoB M  MOAM(DUKALUS  CBOWCTB
HAaHOMATEPHAJIOB U HAHOCTPYKTYpP», a TAKKe€ JUIsl BHIMOJIHEHUS KYpPCOBBIX PaOOT M BBIITYCKHOI
KBaTM(UKAIIMOHHON PabOTHI.

3. TpeGoBaHus K pe3yJabTaTaM OCBOEHUS] TUCHHUIIMHBI

B cootBerctBun ¢ ®I'OC BO u OIIOII BO nampasnenuss noarorosku BO 11.03.04
DNEKTPOHUKA U HAHOAJIEKTPOHHKA M3yYEHHUE AUCUUIUIMHBI OCHOBBI TEXHOJOTHH 3JEKTPOHHOM
KOMITOHEHTHOM 0a3bl HampaBlIeHO Ha (OPMHUPOBAHUE DJIEMEHTOB CJICIYIONINX OOIMIEKYIbTYPHBIX
1 Tpo(PeCCHOHATIBHBIX KOMIIETEHITUH:

v/ CIOCOGHOCTBIO K CaMOOpraHu3aiuu u camooopaszosanuio (OK-7);
v/ C1I0COGHOCTBIO BBIMOJIHATE PA0OTHI 10 TEXHOJIOIMYECKOM MMOArOTOBKE MPOM3BOJICTBA

MaTepuaioB U uznenuii anekTpoHHoi Texuuku (I1K-8); B pe3ynbraTe 0ocBOSHUS AUCIUTUIMHBI

CTYJICHT JIOJDKEH:

3HaTh:
— (PM3UYECKYIO CYIIHOCTh MPOIIECCOB JISKAIIUX B OCHOBE 0a30BBIX TEXHOJIOTHUIH M3TOTOBJICHUS
W3AEJUI DIEKTPOHHON TEXHUKHU;
— T€XHOJIOTUH IIPOU3BOJCTBA MAaTEPUAJIOB U U3/EIINN 3JIEKTPOHHON
TEeXHHUKU; — OCHOBBI TEXHOJIOTHI CaMOOPTraHU3allU U
camMo00pazoBaHusl. YMeTh:
— COCTaBJIATh MapIIPYTHBIE KapThl M TEXHOJOTUYECKYIO TOKYMEHTAIIMIO JUIS MPOBEICHUS
TEXHOJIOTUYECKUX MPOLECCOB MUKPO- U HAHODJICKTPOHUKH;
— OpraHM30BBIBATH MPOIECC CaMOOOpa30BaHMs BO BpEMEHHOH nepcrekTrure. Biaagers:
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— IEPBUYHBIMM HAaBBIKAMU COCTaBJIEHHMS TEXHOJOTMYECKUX MAapIIPYTOB IPOBEIACHMUS
IIPOLECCOB WM M3TOTOBJIEHUS  IOJIYNPOBOJHUKOBBIX  CTPYKTYpP  HMHTETrpaJbHON
JJIEKTPOHUKH;

— TEXHOJIOTUSIMU TIOMCKA, XpaHEHHs, 00pa0OTKU M aHAIN3a HHPOPMALIUU U3 Pa3THYHBIX

HCTOYHUKOB U 0a3 TaHHBIX 110 CBOMCTBAM, TEXHOJIOIMHU MOJIYYEHUS U IPUMEHEHUS

MaTepHalioB U CTPYKTYpP HAHORJIEKTPOHUKHU;

HaBBIKaAMH

CaMOCTOATCIIBHOI'O

HN3YyUCHUA n pemicHus

MaTepHaIOBEeIUECKOro acleKTa B MpoeCCHOHAIBHON 00J1acTH.

4. Coep:xkanne U CTPYKTYPa TUCHUIJIMHBI

4.1. Coaep:xanue pa3iejioB IMCHUNINMHBI

BOITPOCOB

n

3aga4

B Tabnuie 1 mpuBoANTCS ONMUCAHUE COAEPIKAHUS TUCIUILIHHBI, CTPYKTYPHPOBAHHOE TIO
paszenam, ¢ yKa3aHHEM I10 KaXIOMYy pa3Jienry (hopMbI TEKYIIEro KOHTPOJIS: 3aluTa
nabopatopHoii pabots! (JIP), komnokBuym (K), rectupoBanue (T).

Ta6muma 1. Codeporcanue pazoenos oucyuniutol

Kon
KOHTPO-
aupyemoii | ®opma
HaunmeHnoBanue Py P
Ne a3teaa Coaep:xanue pasgena KOMIIe- | TeKyIIero
pasa TCHUHH | ROHTPOJIS
(u1u ee
4acTH)
1. Oranel  pa3BUTHA U coBpeMeHHoe cocrostHue| OK-7,
TEXHOJIOTUH MAaTepHaJIOB u pudopoB TIK-8
BBenenue B -
MaKpO-,MHKpPO- u HaHOAJIEKTPOHHKH.
TEXHOJOTUH
. |Knmaccudukanus n obmas xapakrepucTuka 0a30BbIX
AIEKTPOHHOM 3
. |TEXHOIOTHYECKUX MPOIIECCOB 3IIEKTPOHHOU
KOMITOHEHTHOM .
Gasbl KOMITOHEHTHOW 0a3bl. CoBpeMeHHBbIE TEHACHIIMHU
Pa3BUTUSI TEXHOJOTHM JJICKTPOHHON KOMITOHEHTHOM
0a3kbl.
2. |Texnomormyecku [Mexanuyeckass o0paOoTka mMoOMynpoBOAHUKOBBIX| OK-7, T K,JIP
C OCHOBBI TOBCPX-|TOJIOKEK (pe3ka, i oBKa, MOJIMPOBKA, K-8
HOCTHOH XMMHUKOMEXaHHUYECKasi MOJUpoBKa). HapyrneHHsii
00pabOTKH TI0- |crI0¥i TOCIIE MEXaHMYECKOH 00paboTKH. XHuMHYECKas
JIYIIPOBOIHU- OYMCTKA IOBEPXHOCTU — OCHOBHBIE DPEAKTHBBI U
KOBBIX TEXHOJOTUYECKHUE TMpUeMbl. METOIbl  KOHTPOJIS
MaTepUaioB, [YUCTOTHI TOBEpXHOCTH. Kiaccudukaiuss OCHOBHBIX
OYUCTKHU 3arpsI3HCHUIN MMOBEPXHOCTU. XUMHUUYECKOE TPABIICHHE
uTpaBieHuss |KpemMHHMA. KuHETMKa XMMHMYECKOrO  TpaBJICHUS.
OCHOBHBIE  TEOpUH  PACTBOPEHHUS KpPEMHHUS.
3aBUCUMOCTH CKOpPOCTH TpaBJICHUS oT
TEXHOJOTUYECKUX ¢dbakTopoB. XUMUKO-
JIMHAMHUYECKast MOJIUPOBKA. AHU30TpOIIHOE
TpaBJICHUE. [nazmoxumuueckoe TpaBJIeHUE
KpPEMHHUS, IBYOKHCH U HUTPUJIA KPEMHHUSI.
3. |TexHonormuecku | DnUTakCHaNbHbIC IUICHKH. PocT armrakcuanbHbix| OK-7,
€ OCHOBBI TUICHOK. I'omosmuTakcus. I'eTreposanurakcusi. TIK-8
AMUTAaKCHATBHBIX (OCHOBHBIE TIPUYMHBI  00pa3oBaHus  J1e(PEKTHOTO
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mponeccoB

[IEPEXOAHOTO CI10s1. MeTtobl HIOJTyYEHUS
ANUTAKCUAJIBHBIX CJIOE€B KPEMHHUS. OIUTAKCUS U3
xunkoil  daszpl. Xmopuaueiii Merton. CuaHOBBIN
MeTol. JlermpoBaHuE ANUTAKCHAIBHBIX IIJIEHOK.
JlerupoBanue u3 pactBopa. JlernpoBanue u3 ra3oBoi
¢a3zpl.  OCHOBHbBIE TEXHOJIOTMYECKUE  (DAKTOPBHI,
OTNpeeNsAoNe KUHETUKY PpOCTa SHMUTAKCHUAIbHBIX
IIJIEHOK. ['ereposnuTakcus KpEeMHUS Ha
JUDJIEKTPUIECKUX MOJJIOKKAX. OcHoBHbIE
NOJJIOKKH. JlernpoBaHue reTepoINUTaKCHUANIBHBIX
wieHok. llepepacnipenenenne  mpumeced — IpH
SIUTAKCUH.

TexHonornuecku
€ OCHOBBI (hOpMU-
poBaHUs
JUDJIEKTpUYE-

Tepmuueckoe oxucieHue KpeMHUsA. (OCHOBHBIE
(YHKIMM  OKHCHBIX  IUIGHOK B  CTPYKType
UHTETPAIBHBIX CcXeM. OKHCIIEHHE KpEMHHS IIpU
KOMHATHOU TeMIIepaType (ecTecTBEHHOE
okuciieHne). OU3n4YecKuii MEXaHU3M pPOCTa OKHUCIIA
Ipu BBICOKOH TemmepaType. OcoOeHHOCTH pocTa
IJICHOK IIPpH CYXOM U BJIAJKHOM OKHUCJICHUH.

OK-7, IIK-

CKHX IINICHOK

CtpykTypa okucia KpeMmHs. Moneib OKHCICHUS
Hunal’poyBa. Kunetuka pocta kpemHusi. @aktopsl,
ONpEEIAOIINE BIUIHUE HA CKOPOCTh POCTA IIJIEHOK.
Ob6opynoBaHue JUISL OKHCJICHUS KpEMHHUSL.
CTpyKTypHast cXeMa YCTAaHOBKM OKHCIIEHUS B
TEXHOJIOTMYECKOM IUKJIE: CyXOH — BIIAXKHBIA —
CyXOH KHCIOPOA. MeTonbl KOHTPOJs IMapaMeTpoB
JUDJIEKTPUUECKUX CIIOEB.

OcaxneHue TIJICHOK JUOKCHJA KPEMHMS U3
MUPOIUTUYECKUM PA3JI0KEHUEM MOHOCHUJIAHA U €ro
npou3BOAHBIX. CXeMbl  PEakTOPOB  OCAKIACHMS
JUOKCHJIa KPEeMHHs M3 Mapora3oBod cMecu IpH
IOHMKEHHOM u aTMOC(epHOM JTaBJICHHH.
Ocaxnenne HuTpuaa KpemHus. [lepcrekTuBel
pa3BUTUS METOJOB OCAXKIEHUS JHUINEKTPUUYECKUX
IUICHOK.

TexHosornyeckue
OCHOBBI IIPOLIEC-
COB JIETUPOBAHHUS

OCHOBHBIE TEXHOJIOTMYECKHE METO/IbI CO3/IaHHS
JIETUPOBAHHBIX CJIOEB. POJIb IErMPOBaHHBIX CIIOEB B
ctpykrype UC.

Tepmonuddysusa.  OCHOBHBIE  XapaKTEPUCTUKHU
TUpPy3MOHHBIX cioeB. MexaHusmbl UG Py3un
npumeceii B TBepaoMm  Tene.  Koadoumment
muddy3un. Temneparyphnas 3aBUCUMOCTh
ko3P uueHToB n1up@dy3un OCHOBHBIX IpHUMEcel B
KkpemHuu. Pacnipenenenue npumeceil npu nuddysuu.
[TepBbiii 1 BTOpOil 3akoHbl Duka. uddysus us
OECKOHEYHOI 0 HCTOYHHKA. Huddyzus u3

OK-7,
ITK-8
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OrPaHUYEHHOTO HCTOYHUKA. TexHomnorus
npoBeneHus  TepMoaudPy3MOHHOTO  mpoIiecca.
OCHOBHBIE HCTOYHMKHM JIOHOPHBIX M aKLUENTOPHBIX
npumeceid. Juddys3us u3 TBepAOro IMiIaHapHOTO
uctouHuka. uddysus uz razosoii passl. dudpdysus
U3 TBEPAOTrO NCTOYHUKA.

HonHoe nerupoBaHue. XapaKTEpPHCTHKA Iporecca

ummiantanuu.  [IpoGer wonoB. Pacnpenenenue
npoOeroB. SlnepHas TOpMO3Has  CIOCOOHOCTb.
DneKTpoHHas TOPMO3Has CTIIOCOOHOCTb.
Panuanvionnsle  HapymieHuss MumieHd. O¢¢ekr
KaHaJUPOBAHUS. HedexTor CTPYKTYPHI B
HOJYIPOBOJHUKAX TPU HOHHOM  JIETMPOBAHHUU.
VYcrpaneHue  Ae(EeKTOB  HMOHHOIO  JIETMPOBAaHUS

(TEpPMOOTKHUT, JIAMITOBBIM OT)KHT, JIa3€PHBIN OTHKUT).
Pacnipenenenue BHenpeHHBIX HOHOB. Pacnipenenenue
npuMecein B WHTETPaJIbHBIX CTPYKTypax.
O6opynoBaHue A1 HOHHOTO JerupoBaHus. MoHHbIE
HCTOYHUKHU.

Texnonornueckue Kiaccuduxanus IIPOLIECCOB aurorpaduu. T,K,JIP
OCHOBBI [To3uTuBHBIE M HeratuBHbBIE (oTopesucThl. Cxema
nmuTorpaduueckux| poronmuTorpaduueckoro  mporecca.  B3pbiBHas
nporeccoB  |(obpatnast) ¢oromurorpadus. OCHOBHBIE CBONCTBA OK-7, TIK-
dboTope3ncToB (CBETOUYBCTBUTEIIBHOCTb, 8
paspenaronias CIOCOOHOCTB, CTOMKOCTh K
BO3JICHICTBHIO arpeCCUBHBIX (haxTOpOB.
®DoToMIabIOHBI. Texmporecc W3TOTOBJICHUS
METaJUTM3UPOBAHHBIX ($hoTOMa0IOHOB.
Texnonornyeckue omepanuu  QOTOIUTOrpaPUH.
KonraktHas  ¢oromutorpadus. Jlurorpadus B
riyookom ynbTpaduonere. [Ipoekimonnas
doronurorpadusi. JNEKTPOHHASI U PEHTTEHOBCKAs
auTorpadus.

Texnosornyeckue OcHOBHBIE MaTepuanbl MeTamm3anuu. TpeboBanusi| OK-7,
OCHOBBI IpoNEC- |k cucreMaM MeTautusanmu MC. CBONWCTBa ILIEHOK K-8
coB (opmu- AMIOMUHUS.  Jnektpoauddy3uu B IJICHKAX
poBaHMA amOMUHUA. MeToapl MOJYy4YeHUS METaUTMYECKHX
CUCTEM IJIEHOK. BakyyMTepMUYECKOE OCAKICHHUE IUJIEHOK.
MeTaJlIM3alul  (MarHeTpOHHbIE pacnblIUTCIbHbBIC CHUCTCMBI.

Co3maHre OMHYECKHMX KOHTAKTOB. TEXHOJIOTHH
MHOTOCJIOMHOW Pa3BOJKH CUCTEM METAJIIU3ALINH.
bazossie OO6mue mpuHIHUIEI opranu3anuu TexHoiorudeckoro|OK-7, IIK-| 7,K,JIP
NMPUHLHIIBL  (rIpoLecca. TexHonornueckoe obecrieueHue 3
CO3JaHUsI HAJEKHOCTH U3NEIUA U KOHTpOJb Ka4deCTBa
TEXHOJIOTUIECKUX | TeXxHOJIOTMUECKOTO  Tporecca.  IpeboBaHus K
MapmpyTOB  |gpcrore BO3AYIIHOW Cpelbl W KIMMATHUYECKUM
W3TOTOBJICHUS

napamerpaM. OCHOBHbBIE TOJIOKEHHUS 3JIEKTPOHHOM
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CXEeM TEXHOJIOTHYECKOU JOKYMCHTAIUH.

(KHC).

WHTETPAJIbHBIX |TUTHUEHBI. CocraB KOHCTPYKTOPCKOM u

TexHomornueckre MapmpyThl: Ounonsapueix MC c
U30JISMed OOpaTHO CMEHICHHBIM p-N TMEePEeXOJ0M,
ounomsipabix UC ¢ quanekTpudeckoi n3omsuen, p-
MOII UC, n- MOII UC, K-MOII CBUC, ctpykTyp C
MOJIHOM JTUAJIEKTPUYECKON M30JALUUEN 11 CHUIIOBBIX
n/n npubopos u UC, UC kpemHuii Ha candupe

4.2. CTpyKTypa JMCHHUILIMHBI (MOIYJIs)

Tabnuua 2. Obwas mpyooemkocms Oucyuniunbl cocmasisiem 4 sauemmuvix eounuyvi(144 uacos)

TpynoémkocTb, yachl
Bua padorsl 6 cemectp
Bcero
Oo0masi Tpy10eMKOCTh (B Yacax) 144 144
KonrTakTHas padora (B yacax): 68 68
Jlexumm (JI) 34 34
JlaGopaTtophbie padoTsr (JIP) 34 34
CamocrosiTesibHasi padoTa (B 4acax), B TOM 49 49
yKc/ie KOHTAKTHASA:
CaMocCTOsATENBHOE U3yUYEHHUE Pa3/IeI0B 37 37
CamomnoaroToBka:
Kypcosas padota (KP) 3 3
IToaroroBKka U NPoOXoKAeHUE
NPOMEKYTOYHOM aTTeCTALNH
3auer 9 9
DK3aMeH 27 27
Bua npomexyTo4HOM aTTecTaliNK JK3aMeH, 3a4eT, K/p

4.3. JIeKINOHHBIE 3aHATHSA

Ta6muua 3. Ilepeuenv 1eKyuoOHHbIX 3AHAMULL

Tema

Kon
KOHTPO-
JIpyeMon
KOMIIe-
TeHI[HH
(nsm ee
4acTH)

1 Beenenue B TEXHOJIOTHH 3J1€KTp0HHOI71 KOMIIOHCHTHOM 0a3bl

OK-7,
I1K-8

MaTCpraIoB, OYUCTKU U TPABJICHUS

TexHomOrM4ecKne OCHOBEI HOBCpXHOCTHOﬁ O6pa6OTKI/I MOJYIIPOBOJHHUKOBBIX

OK-7,
I1K-8

3 TexHoI0rnYeCcKre OCHOBEI SITMTaKCHAIFHBIX IponeccoB

OK-7,
I1K-8

4 TexHOTOTrn4YeCKHEe OCHOBBI (bOpMHpOBaHI/IH JAUDJICKTPHUUYCCKUX IINICHOK

OK-7,
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[TK-8
OK-7,
5 | TexHoMOrMUYECKMUE OCHOBBI MTPOLIECCOB JIETUPOBAHMS K-8
OK-7,
6 | TexHomornyeckue OCHOBBI JUTOrpahUUECKUX MPOILIECCOB K-8
OK-7,
7 | TexHonornyeckre OCHOBBI POIIECCOB (POPMUPOBAHUS CUCTEM METAJUTU3ALIUT K-8
3 bazoBble mpUHIUMIIBI CO3[aHUSI TEXHOJIOTMYECKUX MapuIpyToB u3roroieHus | OK-7,
HMHTErPAIBHBIX CXEM I1K-8
4.4. llpakTnueckue (CeMHUHApPCKNeE) 3aHATHSA
[Tpaktrueckue 3auatus (CeMUHAPCKUE 3aHATHS) HE TIPEyCMOTPEHBI ITPOrPaMMOM
4.5. JlabopaTopHbie padoThI
Tabmuua 4. Ilepeuenv 1abopamophsix pabom
Ne HaumeHoBaHue J1a0OpaTOPHBIX padoT Kox
KOHTPOJIUPYeMOii
/i poJpy
KOMIIETCH-
uum (UM ee
4acTu)
1 | MogpenupoBaHue nmporecca TEPMUYECKOTO okucnenusi| OK-7, I1K-8
MOHOKPHUCTALTNYECKOTO KPEMHHSI B CYyXOM KHUCIIOPOE U Mapax BOJBI.
2 | Pacyer TexHOJIOTMYECKUX pPEXUMOB 1-oif m 2-oif craguu nuddysum| OK-7, ITK-8
MIPUMECHU B KPEMHHUH.
3 | PacyeT TeXHOJIOTHYECKUX PEKUMOB MPOIECCa HOHHOW UMITJIaHTALIUH. OK-7, IIK-8
4 | MogenupoBaHue  TEXHOJOTHMYECKOro  mpouecca  moHHO-ityudeBoro| OK-7, I1K-8
TpaBJICHUS IJIEHOK
5 | MonenupoBanue mnporecca MarHeTpOHHOro HambuieHus meTtaumdeckux | OK-7, TTK-8
IIJIEHOK
4.6. CamocTosiTe/IbHOE M3Yy4YeHHE Pa3/1eI0B M CUMILIHHBI
Tabnuua 5. Camocmosmenvroe uzyuenue pazo0enos OUCYUnIUHb
Ne Koa o
KOHTPOJIMpPYeMOM
n/n | Bonpocekl, BBIHOCHMBbIE HA CAMOCTOSAITE/IbHOE U3yUYeHHe KOMITETeHIHH
(1M ee yacTH)
1 Knaccudukanuss ocHOBHbIX 3arps3HeHHi moBepxHocTH. Metoast | OK-7, [IK-8
KOHTPOJIS YUCTOTHI TIOBEPXHOCTH.
) [lmazsMoxuMHuUYecKoe TpaBJIECHUE KPEMHHSI, IBYOKHUCH U HUTPpHUAA OK-7, IIK-8
KpEMHHS.
OK-7, IIK-8
3 | lereposnuTakcust KpEMHUS HA JUAIEKTPUUECKHUX MOIOKKAX.
OcaxJieHue MIEHOK IUOKCUAAa KPEMHHUS U3 MUPOIUTHYECKUM OK-7, IIK-8
pa3IoKeHNEM MOHOCHJIaHA U €ro MPOU3BOAHBIX. CXEMbI pEaKTOPOB
4 | ocaxxJeHus TUOKCUIa KPEMHHUS U3 TTapora3oBOi CMecH MpHu

IIOHM>XKCHHOM H aTMOC(i)epHOM JaBJICHHH. OCEDK}IGHI/IG HUTpUAA KPCMHU.
HepCHeKTI/IBBI Pa3sBUTHA METOJOB OCAKACHUA TUIJICKTPUICCKUX IIJICHOK.
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JledeKTsl CTPYKTYPBI B TIOJYIIPOBOJHUKAX TP HOHHOM JIETHPOBAHUM. OK-7, IIK-8
5 | Ycrpanenue nedeKTOB HOHHOTO JIETUPOBAHUS (TEPMOOTKHT, JTAMITOBBII
OTIKUT, JIa3€PHBIN OTKUT).

Jlutorpadus B rimyookom ynbrpaduonere. [Ipoexnmonnas OK-7, TIK-8
¢dotonurorpadus. IEKTPOHHAS U PEHTTeHOBCKas JUTOrpadus.

o o OK-7, IIK-8
7 TexHoI0rnu MHOTOCJIOMHON Pa3BOJIKM CUCTEM METAIIU3AlUU.

Texnonornuyeckue mapuipyTsl: p- MOIT UC, n- MOII UC, ctpykryp ¢ OK-7, I[IK-8
MOJTHON AUBIEKTPUYECKON U30ISAUHUEH 1JIsI CUIIOBBIX
MOJTynpoBOIHUKOBBIX MprOopoB u VIC, IC kpemuuii Ha candupe
(KHC).

5. OueHounble MaTepuaibl AJIsl TEKYIIEro U Py0esKHOro KOHTPOJIsI yCIIeBAeMOCTH
U MPOMEKYTOYHOM aTTecTaAllun

OneHouHble MaTepualibl I TEKYIIEro, pPYyOEXHOro KOHTpOJS YCIIEBAaEMOCTH U
MIPOMEXYTOUYHOM aTTecTallMd CTYJIEHTOB M0 JAWUCUUIUIMHE OINPEAEAIOTCS y4eOHBIM IUIaHOM
00pa3zoBaTeIbHON MPO-rPaMMbl U IEHCTBYIOIIMM MOJIOXKEHUEM O OaJUIbHO-PEUTHHIOBON cUCTEME
aTTeCTallid  CTYJEHTOB  OOydalolMXCsi 1O  I[porpaMmaM  BBICHIETO  0Opa3oBaHUs
Kabapaunobankapckoro ynusepcutera(llpukaz Ne  159/0 or 31 asrycra 2017r.). Ilpm
aTTecTaluu OOyYaroIIUXCS OIICHMBAeTCSd KadecTBO pabOThl Ha 3aHATHUSAX (YMEHHE BeCTH
JUCKYCCHIO, CIIOCOOHOCTh YETKO (OPMYJIUPOBATH CBOM MBICIH), YPOBEHb IOJIIOTOBKU K
CaMOCTOSTEIILHON ~ NIeATETbHOCTH, KayeCTBO BBINOJHEHHUS 3aJaHui (KypcoBOW paboTHI,
nabopaTopHbIX paboT u ap.). Tekymwii u pyOexHBII KOHTPOJIb YCIIEBAEMOCTH CTYJCHTOB IIO
JTMCIMIUIMHE TIPOBOJAUTHCS IO TPEeM KOHTPOJBHBIM ToukaM. B konme 1/3 cemectpa 1-s
KOHTpOJIbHASE TOYKa, BTOpas KOHTPOJbHAsI TOYKa- KOHel 2/3 ceMecTpa, a TPeThsi KOHTPOJIbHAs
TOYKa IOCJIETHUE JIBE HEEIU CEMECTpA.

Pacnipenenenue 6aminoB B paMkax OamsIbHO-PEHTHHTOBOW CHUCTEMBI aTTECTAIlMH CTYJICHTOB
MIPUBE/ICHA HIDKE:

Tabnuna 6. Pacnpedenenue 6annos mexkyuje2o, pyoeicro2o KOHMpOs U IK3AMeHd

Ne O6man 1-51 TOuKa 2-51 TOUKA 3 Touka
cymma
1. [Texymmii KOHTpPOJIB
MMOCEIIEHNE 3aHITHI 10 GamoB 3 Gamna 3 Gamia 4 0amna
BBITIOJTHEHHE U 3aI1Ta 21 7 OaJuIoB 7 OaJI0B 7 0aIoB
71a00paTOPHBIX pabOT Oan
2. | PyGexHblii KOHTPOJIL
TECTUPOBAHUE 15 Gansnos 5 6amoB 5 6amoB 5 6amnoB
KOJUIOKBUYM 24 8 OamioB 8 OamioB 8 OamioB
Oamta
Hroro 70 6aj10B 23 day1a 23 6aaa 24 6ana
3. | Ok3amen 30 6anmoB min — 15, max — 30
0aJL10B

5.1. KonsiokBuym
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(0]

B CEMECTPEC MPOBOIAATCH 3 KOJUIOKBHUYMaA, KaXXJIbIM U3 KOTOPBIX OLICHUBACTCA B IMPEACIAX
T 0 0 8 OamrtoB. Takum O6p8.30M, MAaKCHUMAJIbHOC KOJMYCCTBO 6am1013, KOTOPBIC MOXKCET

MOJTyYUTh CTYJEHT MPH YCIOBUU YCIEUIHONW CJaul TPEX KOJJIOKBUYMOB paBHO 24.

K

Ha xomnmokBuymax KoOHTposupyeTcss (OPMHUPOBAaHHE 3JIEMEHTOB OOIIEKYJIbTYpPHOMR
omnereHuu OK-7 u nmpodeccuonansHoit komnerenuuu [1K-8. Huke nmpuBeneH npumepHbIi

MEpCUCHb BOIIPOCOB U 3a,[[aHI/II>'I, BBIHOCHUMBIX Ha KOJUIOKBUYMBI:

O 0 3 N L B~

1
1
1
1
1

1
1
1
1
2

el

1-konnoxeuym(Pazoen 1,2,3):

. Ilepeuncaure OCHOBHBIE ATambl Pa3BUTUS MUKPO- U HAHOZJEKTPOHUKU U JTAUTE UM KPaTKYIO
XapaKTepUCTUKY

.IlpuBeaure kimaccupukanrio 0a30BBIX  TEXHOJOTHYECKUX  IPOLIECCOB  DIEKTPOHHOU
KOMITOHEHTHOH 0a3bl.

. OxapakTepusyiiTe COBpEMEHHbIE TEHICHINU pa3BUTUSL TEXHOJOTHMH  DJIEKTPOHHOMN
KOMITOHEHTHOU 0a3bl.

. KakoBbI 0CHOBHBIE KpHcTaIorpadu4yeckue OpUeHTalM KPEMHHUEBBIX

. TIOAJIOKEK?

. KakoBpI OCHOBHBIE KOMMEpPYECKHE MAPKA MOHOKPUCTAJIIMYECKOIO KPEMHUS

. JUISl UCXOJIHBIX MOAJIOKEK?

. [losicauTe Qpu3nveckyro Npupoay MEXaHUIECKON 00padOTKH MOATOXKEK.

. O0OBsCHUTE CTPYKTYpPY HApyIIEHHOIO CIIOsl Mocjie MexaHuueckoil oopabortku. 10. HazoBure
OCHOBHBIE TEXHOJIOIMYECKHE TPUEMBI IPU MEXaHUUECKOIN

1. 06paboTKe MO TOMKEK.

2. IlosicHuTE CYyIHOCTH XUMHUKO-MEXAaHUUYECKON MTOJIMPOBKH.

3. KakoBbI OCHOBHBIE XUMHUECKHE PEAKLIUU TPABJICHUSI IPUMECH?

4. KakoBbl OCHOBHBIE PEaKILUH TPABJICHHS JUOKCUAA U HUTPHUJIA KPEMHUS?

5.Ilepeuncnure BUIBI MPOLECCOB SMUTAKCUAJIBLHOIO HapalllUBaHUA U JailTe KpaTKyro

XapaKTEPUCTHUKY.

6. OnuumTe XJIOPUAHBIA M CHIIAHOBBIN METO/Ibl OJYUYEHUS SIUTAKCUAIIBHBIX CIIOEB.

7.4Yto Takoe rereposnuTakcusi’? .YKaxkuTe ycIoBUs AJs peaau3aliu 3TOTo npolecca.

8. OCHOBHBIE THIIBI JUTAKCHATIbHBIX PEAKTOPOB.

9. IlpuBeauTe OCHOBHBIE MEXaHU3MBbI SIIMTAKCUAIBHOTO POCTA.

0. CpaBHUTE TEXHOJIOTUYECKHE BO3MOKHOCTH PA3IMYHBIX BHJIOB MPOIECCOB SMUTAKCUAIBHOIO

HapalBaHusl.

2-xonnoxeuym(Pazoen 4,5,6):

KakoBbl QyHKIMM JUAIEKTPUUECKUX IUICHOK B CTPYKType KpeMHueBbix UC?

KakoBa cTpykTypa muokcuaa KpeMHus?

OO0bscHUTH (PU3HMKY POCTa OKHCIIa KPEMHHUSI P KOMHATHOM TeMIiepartype.

HazoBure OCHOBHBIE (aKTOpBI, ONPEIACISIONINEC KHHETUKY BBICOKOTEMIIEPATYPHOTO
OKHCIICHUSI.

Mogaens oxkucinenus Juna-I'poysa.

IlosicHeHUEe BIUAHUSA TEXHOJIOTHUIECKUX q)aKTOpOB Ha CKOPOCTH pOCTa OKHUCHBIX IJICHOK.
JluneiiHbIi 1 mapabonnyecKuil 3aKOHbI TEPMUYECKOTO OKUCIICHUS.

OcobeHnoctu OCAXKACHUSA INICHOK AUOKCHUAAa KPCMHHUS ITPU IMTOHMKCHHOM J1aBJICHUU.
Oco0eHHOCTH OCaXICHHS TUIEHOK TMOKCHIA KPEMHHUSI IPH aTMOC(HEPHOM JIaBICHUH.

0. B uem cyniHocTs METO1a HOHHOTO JIETMPOBAHUS?
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11. O6BscHUTE MpeuMyIeCTBAa HOHHOTO JIETHPOBaHUs niepea Tepmoauddysueit.
12. OcHoBHBIE 3aK0HBI TepMOuDPy3un Duka.

13. Mexanusmsl TepMoanHy3un B TBEPIIOM TeIe.

14. Iucddy3us U3 orpaHU4EHHOTO UCTOYHUKA.

15. uddysus n3 66CKOHEYHOTO UCTOYHHUKA.

16. CTpykTypHas cxema yCTaHOBKM MOHHOT'O JIETHPOBAHUS.

17. ICTOYHUKH CITOEB JIJIs1 YCTAHOBKU MOHHOTO JIETHPOBAHHSL.

18. Ilo3uTHBHBIC U HETATUBHBIE (DOTOPEUCTHI.

19. Hanecenue, cymika u 3aayonuBanue (poTope3nucTopoB.

20. CoBMelteHre U HYKCIIOHUPOBAHKUE PUCYHKA MPHU (POTOIUTOTpaPHH.
21. Oco0eHHOCTH pa3MEPHOTO TpaBieHUs Mpu GpoTonuTorpaduu.

22. Texmporuecc U3roTOBJICHUS METAITM3UPOBAHHOTO (POoTOITIA0I0HA.
23. B3prbiBHas (0OpaTtHas) nutorpadus.

24, X¥MIoIroTOBKa TOJIJIOKKH TIEpe]l HaHeCeHneM (oTope3ncTa.

3-xonnoxeuym(Pazoen 7,8):

1. CpoiicTBa amOMUHUS, OO€ClEeYMBAIOLINE MPUMEHUMOCTh €r0 B KauyeCTBE METAJUIM3alUU
kpemHueBsix MC.

OcCHOBHbBIE METaJlJIbl, IPUMEHSEMbIE B KauecTBEe OapbepHbIX 11 A1010B LLloTTKH.

[IpuHUIMI BaKyyMHO- TEpPMUYECKOTO HCTIAPEHMS.

[IpyHIMIT 371EKTPOHHO-TYy4€BOTO HCIIAPEHHUS.

KoHcTpykuuu v npuHIMN paboThl MarHETPOHa.

MarHeTpoHHBIE CIOCOOBI HANIBUICHUS! METAJUTUYECKUX TICHOK.

OneKTpoMUIpalys B TOHKHUX IUIEHKAX METaJUIU3aliH.

TexHonornyeckue myTu CHUKEHUS BIUSHUS 3JIEKTPOMUTPALIUU.

MeTo/1b1 CO37jaHKsI MHOTOYPOBHEBBIX CUCTEM METaIN3allun

=0 0N L AW

0. Texnonorumueckuid Mapmpyt cozganus Ounonspueix CBUC ¢ wuonsiuedt obpaTHO
CMELIEHHBIM pP-N MEPEXOJIOM.

11. TexHonmoruueckuit MapupyT cozganus ounossspabix UC ¢ muanekTpuyeckoi H30msmme.

12. Texnomornueckuit mapupyt coznanus p- MOIT NC.

13. Texnonorunyeckuit Mmapuipyt cozganus n- MOII UC.

14. Texnonornueckuit mapmpyt cozganus K-MOII NC.

15. TexHomorust Co3gaHusl CTPYKTYP C MOJTHOW AMDIIEKTPUUECKON M3OJIAIMEH I CHIIOBBIX TI/TI

npudopos u UC.
16. Texnonmorus MC kpemunii Ha candupe (KHC).
17. Texnonorus UC kpemuuit Ha uzonstope (KHN).

Memoouueckue pexomenoayuu

[Ipy moAroToBKE K KOJUIOKBUYMY CIEAYET, IPEXAE BCEro, MPOCMOTPETH KOHCIIEKTHI
JeKIMH M OTMETUTh B HMX HMEIOIIMECS BONPOCHl KOJUIOKBHYyMa. Ecim Kakue-TO BOIPOCHI
BBIHECEHBI IPEIOoJIaBaTeNIeM Ha CaMOCTOSTENIbHOE H3Y4YEHHE, CIEAYyeT OOpaTHThCA K y4eOHOM
JTUTEepaType, peKOMEHJI0BaHHOM MpernojaBaTesieM B KayecTBe MCTOYHHUKA. [Ipu moaroroBke K
KOJIJIOKBUYMY TaK)K€ PEKOMEHAYETCs MOCEIIEHUE KOHCYJIbTALUM Uil CBOEBPEMEHHOI'O CHATHUS
BO3HUKILIUX BOIPOCOB B IpOLECCE MOATOTOBKHU. KOIIOKBHYM NpPOBOIUTHCS B BHUJE YCTHOIO
orpoca 1 co0eceI0BaHusl CO CTYIEHTOM.
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Kpumepuu oyenusanusa
CreneHb NOArOTOBIEHHOCTH CTY/AE€HTA HA KOJUIOKBUYME OLIEHUBAETCS MO CIEIYIOLINM
KPUTEPUSM: - AICHOCMb, YeMKOCMb U OOKA3AMENbHOCb UNONCEHUS OTN8EMO8 HA BONPOCHI, -
6naoeHue cneyuanbHbIMU MeEPMUHAMU, CUCMEMHOCIb 3HAHUL No meme Koanokeuyma. Hixe
IIPUBE/CHA 1IKala OLICHUBAHU:

Tabmuna 7. Kpumepuu oyenusanus cmyoenma Ha KOJLIOKEUyMe

Ounenka
2 6aj1a 4 6aana 6 6aJs10B 8 6asioB
«HeynoB/1IeTBOPUTEIBHO» | «Y10BJIECTBOPUTEIbHO» «Xopoio» «OTIANYHO»
Crygent He 3HaeT | CTyaeHT Crynent  xopomo  3HaeT | CTyJIeHT B MOJI-
3HAQYUTEIBHOM YacCTH | HOBEPXHOCTHO 3HAET | MaTe€puaji, TI'PaMOTHO H IO | HOM o0beme
BOIIPOCOB, OOIIYCKACT | BOIIPOCHI CYHICCTBY usjgaract €Tro, | 3HaCT Marcpuall,
CYIIIECTBEHHBIE KOJUIOKBUyMa, JomycKas HEKOTOpBIE | TPAMOTHO M IIO
OomMOKK B OTBETaxX Ha | IOMYCKaeT HETOYHOCTU B OTBETE€ Ha | CYLIECTBY
BOIIPOCEI HETOYHOCTHU B | BOIIpOC HU3j1araet e€ro, He
OTBETE Ha BOIIPOC JOITyCKas
CYILIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha
BOIIPOC.

5.2. TecTnl

TecTupoBaHue MO W3y4yaeMbIM pasjeiiaM MpoBoauTcs 3 pa3a B cemectp. Ha rtecrax
KOHTPOJIUPYETCS oOmekynbTypHor komnereHiuun OK-7 u
npodeccuonanbHbix komneteHuil [1K-8. Hwke npuBeneHsl mpumepHble 00pasibl TECTOBBIX
3aJIaHUI:

(dbopMupOBaHHE 3IEMEHTOB

1. OT™eTbTE paBUIIBHBIN OTBET
K OCHOBHBIM TEHACHIMAM Pa3BUTHSI JICKTPOHHON KOMIIOHECHTHOM 0a3bl OTHOCHUTCS :
O cHmkeHne ce0eCTONMOCTH U3IETUH
O yBenmuueHHE MOTPEOISIEMON MOIITHOCTH U3IEITUN
(] yMeHbIIIEHUE TPOCKTHBIX HOPM B TEXHOJIOTUU
[0 pacmmmpeHue TeMIepaTypHOro auamna3oHa paboThl U3IeTus
2. OT™MeThTE NPaBUIbHBINA OTBET

['omosnuTakcuss - 3TO MpOIECC HAPAUMBAHHWS MOHOKPUCTAUIMYECKOro CJIosl BemlecTBa: [
OJHOTHUITHOTO IO CTPYKTYpE C MOJIOKKOW ¢ OTHOCHTEJIBHOW Pa3sHMLEH B MapamMeTpax peIIeTKH
6onee 20%

[l OAHOTHUMHOrO MO CTPYKType C TOJUIOKKOH C OTHOCHUTEIBbHOW pa3HHICH B Mapamerpax
pemetku He 6onee 15%

[l pa3HOTHIHOrO MO CTPYKTYpe C MOJJIOKKOH, HO C OJMHAKOBBIM COJCP)KAHHEM H THIIOM
9JIEKTPUYCCKHU aKTHBHOM npuMecu 3.OTMETbTE IPABUIIBHBIN OTBET

VYkaxute GopMyy MOHOCUIIAHA:

[ SiHy4
D SleClz
[ SiHsCl

4.0T™MeThTE TPAaBWIbHBIN OTBET
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Kakoe u3znenue 6bu10 pazpaboTaHO HEPBBIM:
L] wuHTerpaspHas cxema
[l momynpoBOIHUKOBBII TPAH3UCTOP
L] snekTpoHHas jamia
5.0T™MeThTE NPAaBUIBHBIN OTBET
CKOpOoCTh MOHHOT'O TPaBJIEHUS MaKCUMaJIbHA IIPU yIJI€ MaIeHUs] HOHOB, paBHOM (1):
L] 45°
0 60°
0 30°
0 90°
6.0T™meThTe npaBwiIbHbINA 0TBEeT Koadduument
pacnblIEHHs — 3TO :
(] 4mcio aToMOB, BBIOMBAGMbIX U3 MUILICHH OJHHUM I13IAFOIIMM Ha HEr0 HOHOM
(] 4mcio aToMoB, BEIOMBAGMBIX U3 MHILICHH 3a BECh IIPOLIECC KATOAHOTO PACTIBLICHUS
(] oTHOIICHHE KaTOJHOTO ¥ aHOJAHOTO TOKOB
(] 4mcio Moib BEIOMBAEMBIX aTOMOB 33 €ANHUILY BPEMEHH
7.0TMETbTE NMPABUIILHBIA OTBET
MUuKpO3JIEKTPOHUKA - pa3/ieN IIEKTPOHUKHU, KOTOPbIN BKIIOYAET:
] wuccinenosanue UMC
[0 xoucrpympoBanue UMC
L] mpoussoacteo UMC
(] Bce mepeuncieHHOe
8.0T™MeThTE NMPaBUIIBHBIN OTBET
HenocraTtku anekTpoHHO-ITy4eBoi sutorpaduu (3):
0] manast pou3BOAUTEIBHOCTD
] CcIOKHOCTH IpoIecca
0] cebecrommocTs mponecca
[0 orcyrcTBHe ImabioHa
9.0T™eThTE NpaBUIbHBINA OTBET
[IpumeHeHne TyOOKOr0 KOJUIEKTOpA B CTPYKTYpE HHTETPATbHOIO OMIIONISIPHOTO TPaH3HCTOpa
IIPETHA3HAYCHO JJIA:
I:‘ YMCHBUICHUS COIMMPOTUBJICHUSA TCJIa KOJUICKTOPA
I:‘ YBCJINYCHUA COIIPOTUBIICHUA TCJIa KOJIJICKTOpa
[] mOBBINICHHS PAMAIHOHHON CTOWKOCTH
10.0T™MeThTE MPaBUIIBHBIN OTBET
Crenenp uHTErpanyy - onpeaensercs kodgpumuentom( N - yucno snementoB B UMC):
] K=IgN
[0 K=InN
0 K=log2N

Memoouueckue pexomenoayuu

Tecmbr — 3TO BONPOCHI WIM 33JaHUs, MPEIyCMATPHUBAIOIIME KOHKPETHBIM, KpPaTKHUM,
YETKU OTBET Ha MMEIONIMECS JTaJOHbI OTBETOB. lIpu camMoOCTOSTENbHON MOATOTOBKE K
TECTHPOBAHUIO CTYJACHTY HEOOXOANMO:

a) TOTOBSICh K TECTUPOBAHUIO, MPOPA0OTaTh MHGOPMAIIMOHHBIH MaTEpPHAIT 11O JUCITH-
irHe. [IpoKOHCYTBTHPOBATHCS C MPENOIaBaTENIeM M0 BOIIPOCY BBIOOpA YUEOHOM IUTEPATyPHI;
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0) 4eTKO BBIICHUTE BCE YCJIOBUS TECTUPOBAHMA 3apaHee. 3HaTh, CKOJIbBKO TecTOB Bawm
OyZeT MpeanokeHo, CKOJIbKO BPEMEHHM OTBOJAMTCS Ha TECTUPOBAHME, KAKOBA CHUCTEMa OICHKH
pe3yJIbTaTOB U T.A.

B) MpuUCTynas K pabdoTe C TecTaMH, BHUMATEIbHO M JI0 KOHIA TPOYTHTE BONPOC U
npeJyiaraéMble BapuaHTbl OTBETOB. BriOepute mpaBuiibHbIE (MX MOXKET ObITh HECKOJIbKO). Ha
OTACTHHOM JIUCTKE OTBETOB BBIMUIINTE LU(PY BOmpoca M OYKBBI, COOTBETCTBYIOIIHUE
[IPaBWJIbHBIM OTBETaM;

I') B IPOLIECCE PEIIEHUs JKeJIaTeIbHO IPUMEHSITh HECKOJIBKO MOAX0/0B B PELICHNH 33/1a-
HUS. OTO TMO3BOJISIET MAKCUMAaJIbHO TMOKO ONEpUpOBAaTh METOAAMM PEIIEHUs, HaXOoJs KaxIbIi
pa3 ONTHMAaJbHBIN BapUAHT.
1) ecau Bel BeTpeTuim upe3BbluaiiHO TPy IHBIN [u1st Bac Bompoc, He TpaTbTe MHOTO Bpe-
MeHU Ha Hero. [lepexonute k 1pyrum TecraM. BepHurech K TpyJHOMY BOIPOCY B KOHIIE.
€) 00s13aTeJIbHO OCTABbTE BpeMs JUIsl IPOBEPKH OTBETOB, YTOOBI M30€XKaTh MEXaHUUECKUX

OLIMOOK.
Kpumepuu oyenusanus
Tabmuua 8. Kpumepuu oyenuganus pe3yibmamos mecmuposanuisl
Onenka

HEYJIOBJIETBOPUTENBHO 0 | yIOBIETBOPUTEIBHO xopouio 4 OTJIIMYHO
OasoB 3 Gauia Oama 5 6anos

Menee 50 % mnpaBunbHO| 50-70% mnpaBuabsHO | 71-85% 86-100%

BBINOJIHEHHBIX 33JJaHUH. BBITOJIHEHHBIX HPaBUIIBHO MIPaBUIBHO

3aJlaHuM. BBITTOJIHEHHBIX BBITOJIHEHHBIX

3aJJaHuH. 3aJaHuH.

5.3. 3apanus aJs1 1a00paTOPHBIX 3aHATHI

JlabopaTopHBIM MPAKTUKYM SIBISICTCS BaXKHBIM DJIEMEHTOM OOYYCHHS, T.K. IMPUBUBACT
HABBIKM CAaMOCTOSITETIbHOW paboThl. B paMkax MUCIUIUIMHBI CTYACHTHI JTOJDKHBI BBHITIOJHHUTH 5
71a00paTOpPHBIX pabOT, OXBATHIBAIOIIMX pa3IMYHBIC pa3feibl TEOPETHYECKOro Kypca. PaboTsi
OPHECHTUPOBAHBI HA N3YYEHUE OCHOB TEXHOJIOTHH JIEKTPOHHON KOMIIOHEHTHOW 0a3bl, HCIIOb3Y I
TEXHOJOTHH (PU3MYECKOr0 M MaTeMaTHYEeCKOTO MOJICTHPOBAHUS TEXHOJIOTHUYECKHX MPOIECCOB.
MopenupoBaHue MPOBOJAUTHCS C IPUMEHEHHEM IporpamMmMmHoro obecrieuenuss MathCad. Ilpumep
Munosotl 1abopamopHoll pabomoi

«Mooenuposanue npoyecca MacHeMpOHHO2O HANbBLICHUS Memaiiuyeckux nieHox» llenpro
paboTHI SBIISETCS:
- O3HAKOMJICHHE C MPOIECCOM MAarHETPOHHOIO HAIBIJICHHUS] TOHKUX ILT;
- ONpeneNieHue  PEKUMOB  MArHETPOHHOTO — PACHBUICHUS  JUIS  MOJYYCHHUS
METATTMYECKUX TIEHOK 3aaHHOMN TOJIIUHBI.

Memooduueckue pexomenoayuu

Brinmonnenue kaxoit 1abopatopHoil paboThl CKIIAbIBACTCS U3 CIAEAYIONINX ITAIOB.

I. CamMocTosTenbHasT MOATOTOBKA CTyAEHTOB K pabote. Ilepen HauamoMm pabOTHI
CTYJICHTBI JOJDKHBI HYETKO TIPEICTaBIsATh cebe 1eb padoThl M CYIIHOCTh OXKHJIaeMbBIX
pe3yabTaToB. JloibkeH OBITh TOATOTOBJICH OJJIGKTPOHHBIM Qaitn uisi pacdeTa pPexUMOB
MarHeTpoHHOTO pachbuicHUs. CTYyACHTHI, HE MOATOTOBHUBIIMECS K padOTE€ B COOTBETCTBUU C
STUMU TPEOOBAHUSIMH, K BBITIOJIHEHUIO pa0OTHI HE JOITYCKAIOTCSI.
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2. [TpoBeneHue MOAETMPOBAHUS: TOJYYHB HCXOJHBIC JaHHBbIE 10 MaTepHaly u
TOJIIIMHE TJICHKH CTYJCHT JOJDKEH MyTEM MOJEIMPOBAHUS BHIOPATh PEKUMBI MarHETPOHHOTO
pactbuieHus( BpeMsi HAIBUICHUS , PAcCTOSIHME OT MUINEHH JI0 TOMJIOKKH, HaNpsHKCHHE
MarHeTpoHa, TOK MAarHeTpoHa), oOecreunBarolue TpeOoBaHWs K IuieHKW. [lpu pabote B
nabopaTopur HEOOXOJMMO CTPOTO BBHITIONHATH BCE MPaBHIa TEXHUKN 0€30TaCHOCTH U YKa3aHUS
TpernoiaBaTers.

3. CocraBienue oT4era 0 IpoJielanHON padoTe.

OTueT JOKEH COJepkaTh HCUYCPIBIBAIOUINE JaHHBbIC, KaK O I paboThl, TaKk U O
pe3ybTaTax B CIEAYIOUICH MOCIEeI0BATEIIBHOCTH:

v/ 3a5aHue;

v onmcanue 6a30BOTO MPOIIECCa;

v/ QJITOPUTM MOJIEIUPOBAHUSE;

v/ pe3yibTaThl MOJICTUPOBAHHS;

v/ 0011Me BBIBOIBI O paboTe M 3aKITFOUCHHE.

Tekct oTdera AODKEH OBITh HAIMMCAH aKKypaTHO U Pa300pUYMBO OT PYKH WIIH MPEJCTaBIICH
B BHJE paCIEUaTKH, IOCIe KOMITBIOTEPHOW BEpCTKH. B 000mX cioy4asx TEKCT OJDKEH
NPECTaBIATh COOOHM JIOTMYEecKOe M3JI0KEHHE CylecTBa Bompoca. HemomycTumo mpuBeneHue
dbopmyir, Tabymir 0e3 pa3bICHEHWH BCeX O0O3HAYCHWH W cokpamieHud. OT4eT JOoJDKeH OBITh
MOHATEH JUIs K&KJJ0T0 YUTAIOIIEro 0e3 KaKuX-I100 TOTOJIHUTEIbHBIX BOIIPOCOB y COCTaBUTEINIEH
oTyYera.

4. [Tocne mpexacraBieHust OTYETa CTYACHT JOJDKEH HMETh, KaK MHHUMYM,
MOBEPXHOCTHBIC 3HAHUS 10 KOHTPOJBHBIM BONPOCaM K paboTe, NMEIOIINMCS B METOIUYECKHUX
YKa3aHUsIX, ¥ €My BBICTABJISIETCsl 0aJll, KOTOPBIM OIIEHEHA JJaHHAs JIabopaTtopHas paboTa.

CTyIneHT BBINOJHMBIIMM UM 3alIUTUBLIMKA Bce JiIabopaTopHble padOThl MO JUCLMILIMHE
nmoyry4yaeT B KoHile cemectpa 21 6amn. Kaxxnas mabopaTtopHast paboTa B 3aBUCHUMOCTH OT CTCTICHU
CJIO)KHOCTH ¥ BaXKHOCTH TEMBI olleHuBaeTcsi nHAuBUAYyanbHbIM OaioMm (K). Illkana oneHuBaHus
nabopaTOpHbIX paboT yCTaHABIMBAETCS B Hadale CEMECTpa M JIOBOAMTCS O CBEICHHUS
oOyuJaromuxcs CTyJIEHTOB.

Tabnuua 9. Memoouxa oyenusanue 8binoiHenUs 3mManos 1a6opamopHoll pabomsi

Ne PeiiTuHroBbIit
Bua srana

n/n 0asn

1. Jlomyck 1 BBINOJIHEHNE YKCIIEPUMEHTAIBHON 4acTu pabOThI 0,3K

2. [IpencraBienue oryera no Tpedyemoit popme Kk caaye padboTbl 0,2K

3. 3amuTa paboThl 0.5K

[Ipumeuanune: K — komnuecTBO Oa/uioB, OTBOAMMOE B PaMKax PEHUTHHTOBOW CHCTEMBI Ha
JTaHHYI0 paboTy, KOTOpOe onpeAessieTcs MpernoiapaTreieM B Hayae JabopaTopHOro Kypcea.

5.4. [IpomeskyTOUHAS aTTECTAIMS
5.4.1. 3auer
(Koumponupyemvie komnemenyuu OK-7, I[1K-8)

[IpuMepHBIii IEpeyeHb OCHOBHBIX BOIIPOCOB BBIHOCUMBIX Ha 3a4€T IIPUBEIECH HUXKE:
1. Mexanu3mbl Tepmoandysnu B TBEpIOM Tene
OcHoBHBIE 3aKOHBI TepMOAN(D(Py3HHU B TBEpPIOM Tee

3. OCHOBHBIE ITOJIOKCHHS TECOPHHU MOHHOI'O JICTUPOBAHUA
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CtpyKTypa ¥ NpUHIUT pabOThl YCTAHOBKH HOHHOTO JITUPOBAHUS
®doronuTorpadus Ha MUKpO3a30pe

[IpoekimonHas Goronurorpadus B riry00OKOM yiabTpaduoiere
DEeKTPOHHO-Ty4eBas TUTOrpapust

®© =Nk

PentrenoBckas nutorpadus

9. MarHeTpoHHOE paclbUIEHHE METAIIIIOB

10. DneKTpOHHO-ITy4€eBOE PaCcbIIICHUE METAINIOB

11. MoHHO-ITy4eBO€E paclbUIEHUE METAIIIIOB

12.MHorocnoiiHas MeTau3anus

13.I1naHapHO-3IUTaKCHANIbHAS TEXHOJIOTHA NTpousBoacTBa MC
14.TIponeccrl MOArOTOBKH MOBEPXHOCTH MOJTYTPOBOAHUKOBBIX IUTACTUH

Memoouueckue pexomenoayuu

[TonroroBka CTYJEHTOB K 3aueTy BKJIIOUAET NMPOPAOOTKY JIEKIMH, B TEUEHUE CEMECTpa U
HENOCPEACTBEHHYIO IOATOTOBKY B JIHM, MpPEIUIECTBYIOLIME 3a4eTy, BKIIOYas, KOHEYHO,
MOJATOTOBKY K KOJJIOKBUYMaM, TECTUPOBAHMIO, BBHITIONHEHHUIO IJIA0OpPATOpPHBIX paboT W UX
3aLIUTY.

J1J1s MOATOTOBKH K OTBETaM BOIPOCHI 3aueTa (OHU BBIIAIOTCS B KOHIIE CEMECTpPa) CTYIEHT
JIOJKEH UCIOJIb30BaTh HE TOJIBKO KYPC JIEKIIUNA, HO U OCHOBHYIO U JIOTIOJHUTEIbHYIO JIUTEPATYPy
JUIS BBIpAOOTKH YMEHUS /1aBaTh pa3BepHYThIe OTBETHI HA MOCTABJICHHbBIE BONIPOCHI.

B xo/1e moAroTOBKM K 3a4eTy CTYAEHTY HeoOXOAuMo oOpamarh BHUIMAaHUE HE TOJIBKO Ha
yYpOBEHb 3alIOMUHAHUS, HO U Ha CTENEHb MOHUMAaHHS W3Y4aeMbIX BOMPOCOB. A 3TO JIOCTHTaeTCs
HE TMPOCTHIM 3ay4YMBaHUEM, a YCBOCHHEM TPOYHBIX CHUCTEMATU3UPOBAHHBIX 3HAHUUI
aHAJIMTUYECKUM MblnuieHneM. (CrenoBaTesibHO, HEMOCPEICTBEHHAas: MOJArOTOBKAa K 3audeTry
JOJKHA B pa3yMHBIX MPOMOPIMSAX COYeTaTh M 3allOMHHAHWE, W TIOHMMaHUE MPOrpaMMHOTO
Matepuana. Kpumepuu oyenusanus

«3auTeHO0» BBHICTABISIETCS  OOYyYarOIIEMyCs, TPOJEMOHCTPUPOBABIIEMY  IIOJTHOE,
BCECTOPOHHEE, OCO3HAHHOE MPABWJIPHOE 3HAHHWE NMPOTPAMMHOTO MaTepuajia M H3JI0KUBIIEMY
OTBET JIOTUYHO, TPAMOTHO, YOeIMTEeNbHO, T'OTOBOTO K JalibHEHIeMy MpohecCHOHATbHOMY
COBEPIIEHCTBOBAHUIO.

[Ipu otBere oOydaroUMiiCs MOXET JONMYCTUTh HEKOTOpble HETOYHOCTH, HErpyoble
OImMMOKH, 3aTPYAHATHCS B CAMOCTOSATEIIFHOM M3JI0)KEHUHM MaTepuaia, HO TPaBMIBHO OTBEYATh Ha
3aJlaBacMble €My BOIIPOCHI, B PE3yJIbTaTe HABOMSAIINX BOIPOCOB C IOMOIIBIO IIPETOIaBaTelNs
WCTIPABJIATH JOMYIICHHBIE OIIUOKH U HETOUHOCTH.

«He 3auTeH0» MOXET ObITh BBICTABICHO 0OydarouieMycsi, 0OHapy>KHUBILIEMY HEIOJHOE,
HEOCO3HAHHOE 3HaHUE Y4eOHO-IPOTrPaMMHOI0 MaTepHaja, JOIyCKaloleMy IpyObie OmHOKH,
HECIIOCOOHOMY CaMOCTOSITENIFHO M3JIOKHTH OTBET Ha BOIPOC, OTBEYAIOIIEMY HETPABUIBHO WIIN
HE JIafolieMy OTBET Ha 3aJlaHHbIE BOIIPOCHL. J[eMOHCTpHPYEMBIi ypOBEHb 3HaHHI HE MOXKET OBITh
MPU3HAH JI0CTaTOYHBIM JIJIs TPO()ECCHOHAIBHON IS TEIBHOCTH.

Tabmuna 10. Kpumepuu oyenku xauvecmea oc8oeHUs OUCYUNTIUHBL, 3A8ePULAIOULEICS 3AUemOM

banabl
. . PesyabrTar
(peHTHHIOBOM KadecTBO 0CBOCHHS TMCHMIIIHHBI
OCBOEHMHSI
OLICHKH)
46-70 3a4yTeHo Bnaneer mnporpammueiM  MmartepuanoMm. CrhpaBisieTcs €
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(6e3

MPOLEAYPHI
cla4u 3a4eTa)

3aJjayaMy, BOIIPOCAaMU U JAPYTMMHU BHJIAMU [PUMEHEHUS
3HaHWI. Biageer pasHOCTOPOHHMMH HABBIKAMU U IPUEMaMH
BBITIOJTHEHHSI TPAKTUYECKUX 3a/1ad.

OOyuaromuiicst IMEET 3HAHUS TOJIPKO OCHOBHOT'O MaTepuaa,
HO HE YCBOWJI €r0 JAeTalIe, JOIyCKAET HETOYHOCTH,
JEMOHCTPHUPYET HEJJOCTATOYHO MPaBUIIbHBIE (POPMYITUPOBKH,
HapyLIECHUs JIOTUYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHUH
MIPOrpaMMHOT0 MaTepHalla, UCIBITHIBAET 3aTPYIHEHHUS IIpU
BBITIOJTHEHUH MPAKTUYECKUX PaboT.

3auTeHo (c
36-45 IpoLeypon
cIa4u 3a4eTa)

JleMOHCTpHpYyeT HEMMOHUMAaHUE POOJIEMBI, HE 3HAET
3HAYUTEJILHOM YacTH MPOTrpaMMHOI0 MaTepHaa, JOMyCcKaeT
CyIIIeCTBEHHBIE OUTHOKH, HEYBEPEHHO, C OOIBIIUMHU
3aTPYAHEHUSIMH BBIMOIHACT MPAKTHYECKUE pabOThI. DIEMEHTHI
KOMIIETEHIIMH HE C(POPMUPOBAHBI.

MmeHee 36 HE JOIMYyUIEH K
Oamna 3aueTy

5.4.2. DK3amMeH

(konmponupyemoie komnemenyuu OK-7, I[IK-8).

I/ISy‘-IeHI/IC JAUCHUIUIMHBL 3aBCPIIACTCA YCTHBIM 3K3aMCHOM. HpHMCpHLIfI MEpCUCHDb
OCHOBHBIX BOIIPOCOB K 3K3aMCHY NPUBCACH HUKC:
1. Dramsl pasBUTHA KW COBPCMCHHOC COCTOAHHUC TCXHOJIOTMU MATCPHUATIOB H HpI/I60pOB
MaKpO,MHUKPO- U HAHODJICKTPOHHKH.

2.Knaccudukanmuss u o0m@as xapakTepUCTHKa 0a30BBIX TEXHOJOIMUYECKHUX MPOIECCOB
AJICKTPOHHON KOMITOHEHTHOM 0a3bl.

3. COBpeMeHHHe TCHACHINUU Pa3BUTUA TCXHOJIOTUU BHeKTPOHHOﬁ KOMITOHEHTHOM 0a3bl.

4.Mexannyeckass 00paOOTKa TMOJYNPOBOJHUKOBBIX TOUIOKEK (pe3ka, HUIM(OBKa,
IOJIMPOBKA, XMMUKO-MEXaHUYECKasl IOJIMPOBKA).

5. XuMu4deckass O9nucTKa IMMOBEPXHOCTHU — OCHOBHBIC PEAKTUBLI U TCXHOJIOTUYCCKHUEC ITPUCMBI.
6. MCTOI[I)I KOHTPOJIA YUCTOTHI ITIOBEPXHOCTH.
7. KJ'IaCCI/I(l)I/IKaI_II/IH OCHOBHBIX 3anH3HeHI/II71 IMOBCPXHOCTH.

8. Xumuueckoe TPaBJICHUC KPCMHHUA. Kunernka XxuMu4ecKkoro TPaBJICHHA.

9. XuMuko-1uHaMUYECKas OJMPOBKA. AHU30TPOITHOE TPABJIEHHUE.
10.I1n1a3MoXuMHYECKOE TPaBJI€HUE KPEMHHUS, IBYOKUCH U HUTPUAA KPEMHUS.
11.Onurakcnanbuble IUIEHKU. POCT annTakcuanbHbIX IJIEHOK.

12.OcHOBHBIE TPUYMHBI 00pa30BaHMsl A€()EKTHOTO MEPEXOTHOIO CII0s MPH MUTAKCHATIBHOM
HapalluBaHUU.

13.MeToap! OJTy4eHUs] STUTAKCHAIBHBIX CII0EB KPEMHMUSL.
14.OnuTakcus U3 KUAKoH (asbl.

15.T'a30(a3ple METOIBI AMHUTAKCHAIBLHOTO HApAIIMBAaHUS KPEMHHS: XJIOPHIHBIA METOJ,
CHJIAHOBEIU METO/I.

16.O06opynoBanue AJist SMUTAKCHAIBHOTO HAPAITUBAHUS.
17.JlerupoBaHue SMUTAKCHAIBHBIX TUICHOK.

18.T CTCPOINMUTAKCHUA KPCMHHA HA JUIJICKTPUICCKUX IMOJJIOKKAX. OcHOBHbBIC IOJJIOXKKH.
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19.OcHOBHBIE (PYHKIIUN OKUCHBIX IUIEHOK B CTPYKTYPE MHTETPATIbHBIX CXEM.

20.0OcobeHHOCTH pocTa IJICHOK IPU CyXOM U BJIQXHOM OKucieHHMH. CTpyKTypa OKHucia
kpemHus. Mogens oxucienus [Juna-I'poysa.

21.q)aKTOpLI, OIPCACIIAIONNC BIUAHNUC HAa CKOPOCTh pOCTa OKCUJHBIX INICHOK KPEMHUS IIPU
OKHCJICHHUH.

22.0060pynoBanue ais okuciaeHus kpemHus. CTpyKTypHas cXxeMa YCTaHOBKH OKHCIICHUS B
TEXHOJIOTMYECKOM LIMKJIE: CyXOM — BIIQXKHBIN — CyXOH KUCIOPOJ.

23.OcaxeHue MICHOK AUOKCHA KPEMHUS U3 MUPOJIUTHUECKUM pPa3I0KEHUEM MOHOCHUIIaHA
U €0 MPOU3BOIHBIX.

24.CxeMbl pEaKTOPOB OCAXKJEHUS JUOKCHJA KpPEMHHUS W3 [apora3oBOd CMecu mpu
MOHM)KEHHOM U aTMOC()EepHOM J1aBJICHUU.

25.0OcaxieHue HUTpUAA KpEMHUS.
26.11lepcrieKTUBBI pa3BUTHSI METOJIOB OCAXKACHUS TUAIEKTPUUECKHUX TUICHOK.

27.0OCHOBHBIE TEXHOJIOTMUYECKHE METOAbl CO3[aHus JIETUPOBAHHBIX CJlOeB. Poib
JIETUPOBAHHBIX clI0eB B cTpykType UC.

28. Tepmoguddysus. Mexanusmbl 1uddy3un mpuMecei B TBEPIOM Tede.

29.Koappunment nudpdysun. TemnepaTypHas 3aBUCUMOCTb Kod(hduimeHToB auddy3un
OCHOBHBIX IIpUMeceil B KpEMHHH.

30.11epBslii 1 BTOpO# 3aK0HBI DUKa.

31. Iudbdy3us u3 66CKOHEYHOTO UCTOYHHUKA.

32. Iudpdpy3us u3 OrpaHUICHHOTO UCTOYHUKA.

33.TexHousorus nposeneHust TepMoan(Hy3uOHHOTO Mpoliecca.

34.OcHOBHbBIE MCTOYHHMKH JTIOHOPHBIX M aKLENTOpHbIX npumecei. Jnddys3us u3 tBeproro
IUTAHAPHOTO MCTOYHHKA, U3 Ta30BOM (ha3bl U M3 U3 TBEPJIOTO UCTOYHHUKA.

35.Uonnoe nerupoBanue. XapakTepUCTUKA IPOLIECCa UMILIAHTAIIUH.

36.1Ipober wonoB. Pacnpenenenue mnpoOeroB. SnepHas TOPMO3Has CIIOCOOHOCTb.
DJIeKTPOHHAS! TOPMO3HAs CIIOCOOHOCTb.

37.Pammanonnsie  HapymeHus. O¢dexT KaHanmupoBaHUs. JledekTel CTPYKTypel B
MOJTYTIPOBOTHUKAX MTPU HOHHOM JIETHPOBAHNUH.

38.0O0opynoBaHue AJiT HOHHOTO JIETUpOBaHUs. VIOHHBIE HCTOYHHKH.
39.Knaccuduxanus nponeccoB JUTOrpauu.
40.Cxema ¢poronmutorpaduueckoro mnporecca. BapsiBHas (oOpartnas) potonurorpadusi.

41.0OcHoBHBIE ~ CBOMcTBa  ()OTOPE3UCTOB  (CBETOUYBCTBUTEIBHOCTb,  pa3pelIaromas
CHOCOOHOCTh, CTOMKOCTD K BO3JICHCTBUIO arpeCCUBHBIX (PAKTOPOB.

42.@otomabnonsl. Texmporecc H3rOTOBICHUS METAJUIM3MPOBAHHBIX  (POTONIAGIOHOB.
TexHonornyeckuit MapuIpyT TUIIOBOI (oTONUTOrpauH.

43.JIutorpadus B rimybokoM yibTpaduoseTe.

44 . TlpoexuuronHas GotonuTorpadusi.

45.3neKTpoHHas U PEHTI€HOBCKasl TUTOTrpadusl.

46.OcHoBHBIE MaTepuaibl MeTayuIu3anuu. TpeboBanus k cuctemam Meramnzanuu UC.
47.CBoiicTBa IICHOK ATIOMHUHUSA. DIeKTpoaudPy3nu B miIeHKax altOMUAHUSL.

48.BakyymM-TepMHUYECKOE OCAKICHUE METATTTIMYECKUX TUICHOK.
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49.MarHeTpoHHbIE PaCIbUIUTEIbHBIE CHCTEMBI.

50.Co3maane OMUYCCKHUX KOHTAKTOB.,

51. TexHOIOTUH MHOTOCJIONHOM pa3BOJIKU CUCTEM METaJUIU3aliu.
52.0061ue NpuHIUIBI OpraHU3ali TEXHOJIOTHYECKOTO MpolLiecca.

53.TexHonoruueckoe oOecreueHHe HAIEKHOCTH M3AEIMH M  KOHTPOJIb KadecTBa
TEXHOJIOTHYECKOTO IIPOLECCa.

54.TpeOoBaHusl K YUCTOTE BO3AYIIHOW CpeIbl M KIMMaTHYEeCKUM mapamerpaM. OCHOBHBIE
IIOJIOKEHUS DIIEKTPOHHON TMTUEHBI.

55.CocTtaB KOHCTPYKTOPCKON M TEXHOJOTUYECKON JOKYMEHTAITHH.

56.CxemMa TEXHOJIOTHYECKOTO MapmipyTa H3roToBiieHHs Ounoisipaeix MC ¢ usomnsiuei
00paTHO CMEIIEHHBIM P-N IEPEXOIOM.

57.Cxema  TEXHOJIOTMYECKOTO  Mapuipyta  wu3rotosieHust  Ounonsipusix HC ¢
JIARJIEKTPUYECKON U30JISIITUEH.

58.CxeMa TexHoJornueckoro Mapiipyra usrorosienus n- MOIT UC, p- MOII UC.
59.Cxema texHoaoruueckoro Mapuipyra uzrorosienus K-MOII UC,

60.CxemMa  TEXHOJIOTMYECKOTO  MapuipyTa  HM3TOTOBIEHHMS  CTPYKTYp C  IOJHOMU
TUAJICKTPUYECKOM M3O0JIAIMEH IJ1s1 CUIIOBBIX T1/1 iprbopoB u C,

Memoouueckue pexomenoayuu npu N0O20MOBKe K IK3AMEHY

[TonroroBka CTyAGHTOB K 9K3aMEHY BKJIIOYAET NMPOpPabOTKy JEKIUil, B TEUEHHE ceMecTpa
U HENOCPEACTBEHHYIO MTOATOTOBKY B JIHU, IIPEJIIECTBYIONINE YK3aMEHY, BKIK0Yast, IOATOTOBKY K
KOJIJIOKBHyMaM, TECTUPOBAHHIO, BBIMIOJIHEHHUIO JTAOOPATOPHBIX PadOT U UX 3aIlUTY.

JUis MOATrOTOBKM K OTBETAM Ha SK3aMEHAI[MOHHBIE BOMPOCHI (OHU BBIJAIOTCS B KOHIIE
ceMecTpa) CTYICHT JOJDKEH MCIOIb30BaTh HE TOJIBKO Kype JIEKIUH, HO W OCHOBHYIO H
JIONIOJTHUTENBHYIO JINTEpaTypy Ul BbIPAaOOTKM YMEHHs J[aBaThb pa3BEpPHYTble OTBEThl Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

B xo/1e nmoaroToBkH K 5K3aMeHy CTYAEHTY HE0OX0JMMO oOpaiiarh BHUMaHUE HE TOJBKO
Ha YPOBEHb 3allOMUHAaHMs, HO M Ha CTENIEHb NOHMMaHUs M3y4aeMbIX BOIPOCOB. MexaHndyeckoe
3allOMUHAHKME YHMCIIOBBIX 3HAUYEHUI XapaKTEPUCTHK MATEPUAIOB HE PEKOMEHAYETCS, HO CTYJIEHT
JIOJKEH OTYETIIMBO MPECTaBIATh cebe MOpsIoK 3TUX BennduH. HemocpeacTBeHHast MOATOTOBKA
CTYJEHTA K 3K3aMEHY JOJDKHA B pa3yMHBIX IPONOPLMIX COUETaTh U 3allOMUHAHUE, U TIOHUMAHUE
MIPOrpaMMHOT0 MaTepHaia.

Kpumepuu oyenusanus

[To wrToram »"K3aMeHa CTYJIEHTY, M3 MaKCHMAaJIbHOTO KOJHMYECTBA OaJioB, KOTOPOE
cocraisieT 30, BbICTaBIISETCS:

1)ot 27 no 30 GayioB, eciu BIaJAEET MPOrPAaMMHBIM MaTEPHAIOM T10 JUCITUTIIMHE B TIOJTHOM
o0beMe; JTIOCTATOUYHO TIIIYyOOKO OCMBICIMBAET AMCLUUILUIMHY, HCUEPIBIBAIOIIE OTBEYAET Ha BCE
BOIIPOCHI;  yMEET  aHAJIU3UPOBATH, CpaBHHMBATh,  KJIaCCH(PHUIIMPOBATH, 000011aTh,
KOHKPETU3UPOBATh M CHCTEMATH3WPOBATh W3YUYEHHBI MaTepHas, YCTaHABIMBATh MPUYHHHO-
CIICJICTBEHHBIE CBSI3H; YETKO (JOPMHUPYET OTBETHI;

2)ot 24 no 26 6ayioB, €CiM BIAJCET MPOTPAMMHBIM MaTEPHAIOM TIOYTH B TIOJTHOM 00beMe
(umeroTcst mpobesbl TONBKO B HEKOTOPBIX OCOOCHHO CIOXKHBIX pasfieNax); CaMOCTOSTETbHO U
OTYACTH TPU HABOMSIIIUX BOIMPOCAX JJAET TOJHOIIEHHBIE OTBETHI HA BOIPOCH], HE BCETAa
BbIIETISIET HauboJiee CyIeCTBEHHbIE, HE TOMYCKaeT BMECTE C TEM CEphE3HbIX OINOOK B OTBETAX;
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3)ot 15 mo 23 GamioB, eciu BiageeT OCHOBHBIM OOBEMOM MPOTPAMMHOIO MaTepuaia o
JUCLMIUIMHE; TPOSIBISAET 3aTPYJAHEHUS B CaMOCTOSITENIbHBIX OTBETaX, ONEPUPYET HETOUHBIMU
(dbopMyIIMpOBKaMH; B MPOIECCE OTBETOB JOMYCKAET OUIMOKH 110 CYLIECTBY BOIPOCOB.

B cnydasax, xorma oOydaromuiics HE OCBOMJI 00S3aTeNbHBIH MHUHHMYM IPOrPaMMHOIO
MaTtepuaia Mo JAUCUUIUIMHE, HE CIIOCOOEH OTBETUTh HAa BONPOCHI Jake MPU JOMOJHUTEIbHBIX
HaBOJMIIMX BOIpocax, BbicTaBisieTcs 0 OamnoB. CtyneHT, HepoOpaBmuii 36 OamioB B Xoje
TEKYIIET0 U PyOeKHOTO KOHTPOJIA, K 9K3aMeHY He JomyckaeTcs. Hike nmpuBeeHbl KpUTEPUH U
MOKAa3aTeNH OI[CHUBAHUSI POMEKYTOYHON aTTeCTalllu.

Tabmuua 11. Kpumepuu u nokazamenu oyeHUBAHUs NPOMENHCYMOUHOU AMmMeCmayuu

[llkana mo TpagAUIIMOHHON MATHOAIUTBHOM

cHucTeMe
Bba3oBrlil ypoBEeHb [IponBuHYTHII Bricoknii
HeynosieTBoputenbH YAOBJICTBOPHUTCIIEHO yYPOBEHb ypOBEHb
o /mug. xopoto/ qud. 3a4eT OoTIU4HO/ ud. 3a9eT
3ayer
[Ikana no 6aIbHO-PEUTUHTOBOM
cucreme
46 — 60 | 61 80 81 90 | 91— 100

5.5. KoHTpoJb KypcoBBIX padoT

(xoumponupyemvie komnemenyuu OK-7, I[1K-8).

TemaTtuka KypcoBbIX paboT, TpeOOBaHUS K HUM U YKa3aHUS 10 MX BBIITOJHEHUIO
JOBOJSATCS 10 CBEIEHUS CTYJEHTOB B HayaJle COOTBETCTBYIOLIETO cemecTpa. TeMbl KypCOBBIX
paboT mpeuIaratoTcst CTyieHTaMm Ha BeIOOp. CTyIeHT UMEET MPaBo BHIOPATh OJHY W3
3asIBJICHHBIX Kadeapoi Tem, peIBapuTesIbHO COTJIacOBaB €€ C HayUYHBIM PYKOBOJUTEIIEM.
CTyIeHT COBMECTHO C HayYHBIM PYKOBOAMTENIEM KypCOBOM pabOTHl YTOUHSIET KPYT BOIPOCOB,
MOJIJIEXKALUX N3YUEHHIO, BBIOMPAET OOBEKT MCCIIEA0BaHNUs, COCTABIISET IJIaH U ONPEEIIsieT
CTPYKTYpy paboTsl. Huxke mpuBOAUTHCS MPUMEPHBIH MepeueHb TEMAaTUKH KYPCOBBIX paboT:
1.Texnonmorust (HOpMUPOBaHHS DHMUTTEpA OHUIMOISAPHOTO TPAH3UCTOPA METOJOM HOHHOMH
MMIUTAHTaUH.

2.Texnonorust pOPMHUPOBAHUS MTOA3aTBOPHOTO JUIIICKTPHUKA.

3.TexHomnorust GopMUpOBaHHSI MHOTOYPOBHEHEBOI KOHTaKTHOM cuctembl Metanu3anuu VC.

4.Texnonorus popmuposanus usrorosnenuss n-MOII TpaH3ucTopa ¢ METANIMYECKUM 3aTBOPOM.
5. CoBpeMeHHbIE TeXHOJIOTUS (POPMHUPOBAHUS KOMOMHUPOBAHHOW MEKAJIEMEHTHOM M30JIALUN

6.TpexMepHbIe MAaTEMAaTUYECKUE MOJENIN IIPOLECCOB JIOKAIBHOTO OKUCIICHUS KPEMHMSL.

7.Metoibl cO31aHMs BBICOKOJIETUPOBAHHBIX HAHOPa3MEPHBIX JIETUPOBAHHBIX CIOEB

8.CoBpeMeHHbIE ONTUYECKHE METObI INTOrpaduu

9.IlepcnieKTUBHBIE CUCTEMBI MHOTOYPOBHEBON METAJIIM3aLUU

10.  ®opMupoBaHHE HAaHOPA3MEPHBIX CTPYKTYP METOJAMH MOJIEKYJISIPHO-Ty4€BOI AIUTAKCUU
11. KoHCTpYKIIMS ¥ TEXHOJIOTHUS CO3JAHMS MEPCIEKTUBHBIX OUIOJSPHBIX TPAH3UCTOPOB JUIS
cBepxObicTpoaericTByronmx CBUC.

12. KoncTpyKius u TexHonorus cozaanus nepcnektuBHeIx M/ Tpansuctopos mst CBUC.

13. KoHCTpyKuMsl ¥ TEXHOJIOTHSI CO3JaHUS IIEPCIEKTUBHBIX cuiloBbIX M/III-TpaH3ucTOpOB.

14. KoHCTpyKLMsE M TEXHOJOTMsS  CO3JaHMs  HEePCHEKTHBHBIX  CHJIOBBIX  OWIOJSPHBIX

TPaH3UCTOPOB.
15. IIpoGnems ipu co3aanuu nepcrnekTuBHbIX CBUC.
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Tpebosanus k cmpykmype u co0epiHcanuro Kypcosot pabomol

KypcoBast pabota momKHa MpeacTaBiIsaTh coO00i 3aBeplIEHHOE HCCIEI0BAHUE, B KOTOPOM
aHATM3UPYIOTCS MCCIEA0BATENbCKUE IPOOIEMBI B pacCMaTpUBaeMOil 00JIacTH, U pacKphIBaeTCS
COJIep’)KaHUE M TEXHOJOTHH pa3pellieHusi 3TUX MpoOJeM HE TOJbKO B TEOPETUYECKOM, HO U B
MPAKTHYECKOM TIJIaHE Ha MECTHOM, PETHOHAILHOM WM (penepanbHOM ypoBHsIX. PaboTta momxHa
HOCHUTh TBOPYECKMH XapakTep, OTBEYaTh TPEOOBAHUSM JIOTMYECKOTO W YETKOTO HW3JI0KCHUS
MaTtepuaia, JO0Ka3aTeNbHOCTHM U JOCTOBEPHOCTH (DaKTOB, OTpakaTh YMEHHUS CTyJEHTa
MOJIb30BAThCS PAllMOHAIBHBIMU TpUEMaMHU TIOMCKa, OTOOpa, 00pabOTKM W CHCTEMaTHU3aluU
nH(GOPMAIIUU U COACPKATh TEOPETUICCKUE BBIBOJIBI U TIPAKTHUYECKUE PEKOMEHIAITHH.

CTpyKTypHO KypcoBasi paboTa COCTOMT W3 CIEAYIOIIUX pa3leloB: THUTYJBHBIN JIHCT,
BBEJICHUE,  COJep’KaTelibHas  4YacTh,  3aKJIOUYEHHUE,  JIUTeparypa,  MNPUIOKEHUsI(IIPH
HeoOxogumoctn). OO6beM KypcoBoil pabOT moibKeH ObITh He MeHee 25 crpanull. OdopmieHue
paboTel mpoBoAMThCS Ha Jymctax (opmara A4, mpudt Times New Roman cyr(kernpl4),
uHTepBan 1, mons (cupasa 1,2cMm, ciesa 3,0cMm, cBepxy u cHU3Y 2,0cM). CCBUIKM HAa IUTUPYEMYIO
TUTEepaTypy, PUCYHKH W TaOIMUIBI CKBO3HBIC. [ TyOMHA JTUTEpaTypHOro MOWCKA MO TEMAaTHKE
KypCOBOH pabOThI JOJDKHA BKJIIOYAT pabOTHI, OIyOnMKoBaHHBIE He mo3aHee 10 et Ha MOMEHT
BBHITIOJTHEHHsI paOOThl. BhIMonHeHne KypcoBoW pabOThI CKIAABIBAETCS W3 HECKOJIBKHX JTaIoB:
aHallM3 JIMTEPATypPHBIX M WMHBIX HMCTOYHUKOB HWH(OpPMAIMK, COCTaBJICHHE IUIaHAa pPalOTHI,
HakKoIUiIeHne W 00paboTka (aKTUYECKOro MaTepuasia, HamucaHue W oQopMiieHHE padoTHI,
3aIuTa KypcoBOi paboThl (IIPOEKTa).

Kpumepuu OYEHUBAHU KYPCOB0O2O npoeKkma

3aBepiieHHas KypcoBas paboTa 3a HEIENI0 10 3aIlUThl MPEACTABIAETCS CTYICHTOM
PYKOBOJUTEIIO, KOTOPBIN PelIaeT BOIPOC O JIOMYCKE CTY/IEHTA K 3aIIUTe KypCcOBOil paOOTHI.

PesynmbraTel  3ammTBl  KypCcOBOTO TMpOEKTa OIeHuBatoTcs auddepeHnnpoBaHHON
OTMETKON («OTJIMYHO», «XOpOILIO», «YyJOBIETBOPUTENbHO»). Hibke mnpuBeneHbl KpUTEPUH

OLICHKHU:
Tabmuua 12. Kpumepuu u nokasamenu oyeHu8aHus Kypcosou pabomol
Ouenka
Hey/0BJIETBOPHUTEIbHO Y/0BJIETBOPHTEIHHO XO0poIo OTJIUYHO
MeHee 61 6anna 61-80 0as10B 81-90 6a10B 91-100 6an10B
Pa6ora BeimosHena ne B | Pabora BemonHeHa B | PaGora PaGora BmmonHEHA B
COOTBETCTBUHU C COOTBCTCTBUU C | BBIIIOJIHCHA B | COOTBETCTBUHN C
YTBEPKICHHBIM TUIaHOM, | YTBCPKICHHBIM COOTBCTCTBUU  C | yTBEpKACHHBIM IUJIAHOM,
HE PacKphITO cofepxkanue | WAHOM, — HO  HC | yTBCPIKACHHBIM HOJTHOCTBIO PAcCKpBITO
Ka)KJI0TO BOIpOca. TTOJHOCTRIO TLTAHOM, coJiep:KaHue KaXI0Tr0
CTyneHToM He CeNaHbl PacKpeITO HOIHOCTDIO BOMpOCa, CTYJEHTOM
coJiepKaHue PacKphBITO
BBIBOJIBI 110 TEME PabOTHI. KDKJIOTO  BONPOCA. | COXEPKAHKE c(hopMyIHPOBAHbI
I'pyOble HemOCTATKU B Crynentom He | KakJIOTO BOTIPOCA. COOCTBEHHBIE
oopmieHnn paboThI. CIICITAHbI Hesnauntensapie | APTYMEHTUPOBAHHBIE
[Tpwu 3amuTe paboTh COOCTBEHHBIE 3a- BBIBOJIBI TIO TeME PaOOTEHI.
CTYJICHT HE BIaJeeT BBIBOJIBI TI0 TEME | MeuyaHUs k | Odbopmienue paboThI
MaTepualioM, He OTBEUYaeT | pabOTHI. I'py6sie | opopmnenuro COOTBETCTBYET
Ha BOIIPOCHI. HCIOCTATKHU B | paGorsL. [Ipu | TPEABSBIACMBIM
oopmIieHIH 3ampTe  paboThl | TPCOOBAHHSM. [Ipn
pabotsr. ITpn 3aumTe 3amMTe pabOTHl CTYAEHT
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paboThI CTYIEHT | CTYACHT  BJIaJieeT | CBOOOHO BJIaJEET
cnabo BJIAACCT | MaTepruajoM, HO | MaTCpUAJIOM M OTBEYACT
Matcpua- OTBEYAaECT HE Ha | HA BOIMPOCHI.

JIOM, OTB€YA€T HC Ha
BCC BOIIPOCHI.

BCE BOTPOCHI.

6. MeToauyeckue MaTepuaJbl, onpeaesouie NpoueIypbl OeHMBAHUS
3HAHUIi, YMeHUIi, HABHIKOB M ONbITA /IeSITeIbHOCTH

Tabmuma 13. Pezyrbmamul oceoenust yueOHoll OUCYUNIUHDL, NOOTelCauue NPposepKe

PesynabTaThl 00y4yeHus

OcHOBHBIE OKA3ATEIH OICHKH Pe3yabTaToOB

(KOMIIEeTeH1N) o0yueHust
CrnocoGHOCTh K | 3HATh: OCHOBHbIE TIpaBWJIa W TPHUEMbl CaMOOpraHU3aluu U
caMOOpraHu3aIuu u | camooOpazoBanus - (OK-7)31.

camoo0Opa3zoBanuto (OK-7)

Ymers:

— OpraHu30BBIBaTh TpoIlecC camMooOpa3oBaHHS BO BPEMEHHOM
nepcnektuse - OK-7(Y1);

— CaMOCTOSITENIbHO OCYIIECTBIIATH MOUCK, XpaHEHHE, 00paboOTKy U
aHam3 WH)OPMAIMK U3 PA3INIHBIX HCTOYHUKOB U 0a3 JaHHBIX 110
CBOWCTBAM, TEXHOJIOTHU TIIOJyYEHHUs] TPUMEHEHHUIO MaTepUaioB
AJIGKTPOHHOW TEXHHWKE, MPEICTABIATh ¢ B TpeOyeMoM dopmare ¢
UCTIOJIb30BaHUEM HH()OPMAITMOHHBIX, KOMITBIOTEPHBIX W CETEBBIX
texHonoruit - OK-7(Y2).

Buaaaers: MeTogamMu U ciocodaMy caMOCTOSITENIBHO TPHOOPETaTh
HUCIIOJIB30BaTh B HpaKTquCKOﬁ ACATCIIBHOCTH HOBBIC 3HAHUA
YMCHHUSA, B TOM YHCJIC B HOBBIX o0JacTax 3HaHI/II\/'I, CBA3aHHBIX
HAHOTEXHOJIOTUAMH MAaTEpHUAIOB U CTIPYKTYp B DJIIEKTPOHUKE
OK7(B1).

o ==

CrocoGHOCTh BBHITIOTHSTH
paboThI 1O
TE€XHOJIOTUYECKOMN
MOJArOTOBKE IMPOU3BOACTBA
MAaTEpHAIOB U 31NN
3JIEKTPOHHOW TEXHUKHU
(IIK-8);

3HaTh:

- ¢uznueckre 1 PU3NKO-XUMHUYECKUE PUHIIMIIB, JIeXKAIUe B
OCHOBE 0a30BbIX TEXHOJOIMUECKUX IIPOLIECCOB, IPUMEHSIEMbIX B
MUKpo- U HaHoasekTponuke — [1K-8(31);

- METO/bI KOHTPOJIS U MPAKTHYECKUE BO3ZMOKHOCTH
KOHKPETHBIX TeXHOJIOTUYECKUX MPOLECCOB IS MOTy4YEeHUS
MaTEPUAJIOB U CO3AAHUS YCTPOMCTB MUKPO- U HAHODJIEKTPOHUKH —
ITK-8(32).

Ymern:

- OPUEHTUPOBATHCSI B MHOTO0Opa3H COBPEMEHHBIX
TEXHOJIOIMYECKUX METOJI0B U IPUEMOB MUKPO- U HAHOAJIEKTPOHUKHU
—IIK-8(Y1); - pazpabarbIBaTh TEXHOJIOTUYECKUE CXEMBI
IIPOM3BO/ICTBA MaTEPHAJIOB U YCTPONCTB MUKPO- U
HaHoAIeKTpoHUKH — [TK-8(Y2); - onpeaensTe onTuMaibHbIe
PeXUMBI IPOBEACHMSI OTAEIBHBIX TEXHOJIOTUYECKUX ONEepalnii —
IK-8(VY3).

— BBICTPAaMBaTh CXEMbl TEXHOJIOIMUYECKHX MapIIPyTOB U3rOTOBJICHUS
U3JeNUil UHTEerpaabHOM 3nekTpoHuku - [IK-8(V4)

Baagers:
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— TIEpPBUYHBIMM HaBbIKAMM COCTaBJIECHMS TEXHOJOTMYECKUX
MapLIpyTOB  INPOBEICHUS IIPOLECCOB U HM3TOTOBJICHUS
MOJIyTIPOBOJIHUKOBBIX CTPYKTYp MHTErpajnbHOU 3nekTpoHuky —I1K-
8(B1);

— TEXHOJIOTUSIMM TIOWCKAa, XpaHeHWs, oO0pabOTKM U aHamu3a
MHQOPMALMU U3 PpaA3IM4YHBIX HCTOYHUKOB M 0a3 JaHHBIX [0
CBOMCTBAM, TEXHOJIOTUH MOJY4YEHUs M NPUMEHEHHs] MaTepuaioB U
CTpyKTyp HaHo3nekTpoHuku — [1K-8(B2);

— HaBBIKaMHM CaMOCTOSITEIbHOI'O U3YUEHHUSI U PELIEHUs BOIIPOCOB U

3a7a4  MaTepHaJIOBEAYECKOTO
obnactu- I1K-8(B3).

aCIICKTa

B IpodecCHOHATHLHON

Tabnuna 14. Omanwsi hopmuposanus komnemenyuu u UCHONb3YEMblE CPEOCNEA OYEHUBAHUS

Ne| CocraB @®opMHUpOBaHUE YJIEMEHTOB KOMIETEHIINU
1. | Comepxannu OK-7(31), IIK- OK-7(Y1), OK-7(Y2), IIK- OK-7(B1),
€ 3TamoB 8(31), IIK-8(32) 8(V1), IK-8(¥2), IIK8(Y3), IIK-8(B1), IIK-8(B2),
MK-8(Y4) IKS8(B3)
2. Bunpt 1. JIexmuu 1.JIaGoparopubie padboTsl | 1. JlabopaTopHbIe
saHATH | 2. Koucynbrammu 3. 2.CamocrostenbHas pabo- | paGoTsI
CamocrosiTenbHas Ta 2.CamocTosTenbHas
pabota 3. KypcoBas pabota paGoTa
4. Kypcosas pabora 3.kypcoBas paboTa
3. CpenctBa | 1. Ilocewenue 3ansamuii | 1. Lonyck u 1.3awuma
OLICHHUBAHUA | (cM., pas3a.5, Tabn. 6). | gvinoanenue pesyibmamos
2.Konnoxeuym nabopamopHoii pabomul aabopamopHot
(cm., pasn.5, Ta6a.7) (cm., pazn.S, Ta6m.9) pabomei(cm., pas1.S,
3. Tecmuposanue 2. Obpabomxka Ta6n.9)
(cm., pasn.5, Ta61.8) pe3yibmamos u 2.
4. 3auem n0020MmMosKa omuyema o Tecmuposanue(cm.,
(cM., pasn.5, Ta6n.10) | évinonnennot pabome. pasn.5, Taon.8) 3.
5.9x3amen (CM., pa3z[.5, Ta6n9) 3. KOJZJZOKBM_)/M(CM.,
(cm., pa3n.5, Tabn.11) | Tecmuposanue(cm., pasn.5, Taon.7)
4. 3auem

5.Kypcosas paboma
(cMm., pazn.5, Tabm.11)

pasn.5, Ta6:1.8) 4.
Konnoxsuym(cm., pasn.s,
Tab61.7)

5.3auem

(cMm., paszn.5, Tab6m.10)

6. Ix3amen(cMm., pasa.s,
Tab6m.11)

5.Kypcosas paboma
(cMm., pazn.5, Ta6m.12)

(cMm., pazn.S, Ta6m.10)
5. Ox3amen(cMm., pa3n.s,
Tabm.11)

5.Kypcosas paboma
(cm., pasn.5, Tabn.12)

YpoBeHb cHOPMUPOBAHHOCTH JJIEMEHTOB KOMIIETEHIIMA B paMKax HW3Y4YeHUs ITaHHOU

AUCHUIUIAHBI BKIIFOYACT YCTBIPC YPOBHA!
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v HU3KULL YPOBeHb(0YeHKa «HeyO08Iem8OPUMeIbHO») XapaKTepU3yeTCsl

1100 OTCYTCTBUEM, JTNOO YACTHUHOM c(hOPMHUPOBAHHOCTHIO 3JIEMEHTOB

KOMIICTCHITHI;

v 6az06vlil yposens (OyeHka «y008IemeopumebHoy) ABjseTcs

00s13aTEIbHEIM JJIs1 BCEX 06yqa}01u1/1xc;1 110 3aBCPUICHUH OCBOCHUSA

JTUCITUTUIMHBI, B IIEJIOM 3JIEMEHTHI KOMITETEHIIUN C(POPMUPOBAHBI,

v npooeunymolil yposens (0yenka «xopouioy) XapaKTepusyercs

MPEBBILICHUEM MUHUMAJIbHBIX XapAKTEPUCTUK CHOPMUPOBAHHOCTH

KOMIICTCHIIMH I10 3aBECPUHICHUU OCBOCHUA JUCHUILIINHBI,

v 8bICOKUTL YPOBEHD (OYECHKA «OMIUYHOY) XaPAKTEPU3YETCS MAKCHMAIBHO

BO3MO>KHOM BBIPAXXCHHOCTBIO KOMIIETCHIIUN H SABJISACTCA Ba’KHBIM

KauCCTBCHHBIM OPUCHTHUPOM JI1 CaMOCOBCPIICHCTBOBAHM .

Hwxe B Tabnuie 14 npuBeneHsl 00IIMe XapaKTEPUCTHKN U KPUTEPUN OIICHUBAHUS YPOBHS

OCBOCHUS 5JICMCHTOB KOMHeTeHHHfI 3aKpCIIJICHHBIX 3a ,Z[I/ICHI/IHJ'II/IHOI\/'I.

Tabmuua 15. Obwue xapakmepucmuxu nokazameineii u Kpumepues oyeHU8aHUs.
KOMnemenyuu no Smanam

IToka3zaTenu 3HaTh YMeThb Biaagern
U KpUTEpUu
«OTIu4HO» Obnanaer YMeer  npuMeHATh | Biageer
(BBICOKHI yPOBEHD) (aKkTHUECKUMH M | IOJYYCHHbIE 3HAHUS | TEXHOJIOTHAMHU B
TEOPETUIECCKUMHU Uit pelIeHHs | u3ydaeMon
3HAHUSAMHA B | IPOM3BOJICTBEHHBIX U | IPEIMETHON OO0JIaCTH
npenenax HCCIIEIOBATEIbCKH U UMEET HAaBBIKH WX
M3y4aemMoi 3a7ad B M3Yy4aeMOMW | COBEpPIICHCTBOBAHUSI.
obnactu c | obnactu
MOHUMAaHHUEM
TpaHuI]
MPUMEHUMOCTH.
«Xoporo» 3HaeT (aKTsl, Obnanaer Anantupyer cBoe
(MpoaABHHYTHII MPUHITUIIBI, AnarnasoHoM MOBEJICHUE K
ypOBeHb) npoueccel, oomue | MPaKTHICCKUX 00CTOATENBCTBAM B
HOHSTHS U yMeHu#, TpedyembIx pelIeHNH 3a/1a4 B
KaTeropuu B UL PCIICHUA | 1y 3vyaemoit 06macTy
mpenenax npodhecCuoHaTbHBIX
n3y4aemon obnactu 3
a4
«Y nosiierBoputenbHO» | OOmamaer O6nanaer Crioco0eH BBITIOHATH
(moporoBelii ypoens) | 6a30BbIMH OOIIMMHU | OCHOBHBIMH paboThI B U3ydaeMoil
3HAHUSMU B YMEHUSIMH, o0JacTH 1Moz
M3y4aeMoil 001acTu | TpeOyeMbIMU IS KOHTPOJIEM .
BBITIOJTHCHHS

HCCJIOKHBIX 3a/1a4 B
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n3y4yaeMoi obacTu
«HeynoBnerBopurensHo» | OTpbIBOYHBIC YMmenus He HcnbiThiBaeT
(Hu3kmii ypoBeHb) 3HAHWS, ITyTaeT TI03BOJISIIOT BBITIOJTHHT | TPYAHOCTH MIPH
OCHOBHBIC ITOHATHUS | HECIIOKHBIE 337]a4 B | PELICHUH 3a/1a4 B
U KaTeropuu B u3yyaeMoi obsacTy, | U3ydaemoil obmactu
U3ydaeMoin COBEpILAET OIMOKH. | Jaxe MoJ
o0nacTu. PYKOBOJCTBOM

7. YueOHO-MeToaAMYeCcKoe o0ecmeueHue TUCHAMINHBI

OcHoenas tumepamypa
1. Opnuxos, JI. H. TexHosiorust MaTeprajioB U U3JI€IUNA SJIEKTPOHHOU TeXHUKH. YacTp 1
[DnexTpoHHBI pecypc] : yuebHoe nocodue / JI. H. OpaukoB. — DIeKTpOH. TEKCTOBbIE JaHHBIE.
— Tomck : ToMckuil ToCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIICHUS U
PaaMOdIIEKTPOHUKH,
2012. — 98 c. — 2227-8397. — Pexxum poctyna: http://www.iprbookshop.ru/13990.html
2. Opnukos, JI. H. TexHonorust MatepuanoB U U3JEIUN AJIEKTPOHHOM TeXHUKHU. YacTh 2
[DnexTpoHHBIi pecypc] : yaeoHoe mocooue / JI. H. OpiukoB. — DIEKTPOH. TEKCTOBBIC JTaHHBIC.
— Tomck : ToMckuil ToCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIICHUS U
PaarodIIEKTPOHUKH,
2012. — 100 ¢. — 2227-8397. — Pexxum noctyma: http://www.iprbookshop.ru/13991.html
. Uepnses B. H. TexHonorust mpou3BoACTBa HHTErPAIBLHBIX MUKPOCXEM U MUKPOIIPOLIECCOPOB.-

Jlonoanumenvnas numepamypa

1. Taupo IO.M., IlBerkoB B.®. TexHonorus mNOJYyNPOBOJHUKOBBIX M AMIIEKTPUUYECKUX
marepuanoB — CII6.: U3 — Bo «Jlanby, 2002, 424 C.

2. KypnocoB A.U., IOnun B.B. TexHonorus npousBoacTBa MOJIYNPOBOJHUKOBBIX MPUOOPOB U
MHTErpaJIbHBIX MUKpocxeM. M.: Beicias mikoia, 1986, 367 C.

3. TaeB, [1.C. TexHomorus MaTepuaioB U U3EIUNA HAHOIEKTPOHUKH [ TekcT]:yueOHoe mocoome/
l'aes JI.C., Haramnexesa P.P.- Hanpunk, Ka6. bank. yn-t, 2017.-106c¢.

4. Taes, JI.C. ®yHKIIMOHAJIbHBIEC PAIMOTEXHUUECKHE MaTepraibl U TOKpbITUs [TekcT]: (yaeOHoe
nocobue)/ [[.C. I'aes, B.A. Ilanuenxo, P.I11. Temes, 'onoB C.XK.- Hanmpuuk, Ka6. bank. yH-T ,
2017.-99c.

5. Taes, JI.C. Marepuaibl 1 KOMIIOHEHTHI HAHORJIEKTPOHUKH. [TekcT]: yue6Hoe mocooue/ J1.C.

l"aeB, B.A. [1anuenko, P.I1I. Temes.-Hanpuuk : Ka6.-bank. yn-t, 2017.-96¢.

Humepnem - pecypcoi

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

2. http://www.garant.ru/ - CnpaBouHast mpaBoBasi cucrema «l"apant».

3. http://www.consultant.ru/ -CnpaBounas npaBoBas cuctema «KoncynptanT [1mrocy.

4. http://www.studmedlib.ru - ObC «KoHCYIbTaHT CTyA€HTa»

5. DNeKTpoHHbBIE BEpcHM KypHanoB: “®usuka TBepporo Ttena’, ‘“JKypHan TexHMUECKOH
¢uzukn”, “IlucbmMa B JKypHaJ TexHMYecKOoW ¢u3ukn”’, “Ou3nMka U  TEXHHUKA

noryripoBogHUKOB”™  http://journals.ioffe.ru.
6. www.nanonewsnet.ru — CaliT o HaHoTexHoJorusax B Poccuu.
7. www.nanodigest.ru — IHTepeHeT - )KypHaJl 0 HAHOTEXHOJIOTHSIX
8. www.nanometer.ru — CaliT HaHOTEXHOJOIMYECKOIO COOOIIECTBA YYEHBIX, CTYACHTOB H

JTIF0003HATENbHBIX YNTATEIEH
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9. www.nano-portal.ru - TlopTran NOCBSIIEH Pa3BUTHIO HAHOTEXHOJOTHMH W WX BHEIPCHUIO B
MIPOU3BOJICTBO.

10.  www.portalnano.ru/read/databases - baza manHbpIx DenepanbHOrO HHTEPHET-IIOpTAja
«HaHOTEeXHOIOTHY U HAHOMATEPHUATIBD».

8. IIporpammHoe oGecnieyeHne COBpeMEeHHbIX HHGOPMALMOHHO-
KOMMYHHKAIMOHHBIX T€XHOJIOTHii

1. CTyaeHThl UMEIOT JOCTYI K €IMHOMY 00pa3oBaTeIbHOMY MOPTaly, TJIeé MOTYT B OTKPBITOM
JOCTYIIE€ TIOJb30BAaThCSl pPECcypcaMy yueOHO-METOIUYECKOM JUTepaTyphl, SBISIOIIMMUCS
paspaborkamu Benymmx BY30B Poccun.

2. JInst peHTUHTOBOTO KOHTPOJIS HCIIONIB3YETCS CHCTEMa KOMIIBIOTEPHOTO TECTUPOBaHMs Ha 0aze
nporpaMMmHoro odecneueHust Moodle.

3. Ilpu BeIMONIHEHUH Ja00OPATOPHOTO MPAKTHUKYMa CTYCHTHI B 00s13aT€ILHOM HOPSIIKE TPOBOJISAT
00paboOTKy IKCIEPUMEHTAIBHBIX JTAHHBIX C MPUMEHEHHWEM MPOrPaMMHBIX IMakeToB Microsoft
Exell, MathCad (Academic MathCAD License).

4. B pamkax oOecriedeHHs] MPUMEHEHHUS KOMIIBIOTEPHBIX TEXHOJOTMM B 00pa3oBaTEIbHOM
mporecce HUMEIOTCA  CHEIHMAIM3UPOBAHHBIE KOMIIBIOTEPHBIX Kjlacca C  COBPEMEHHBIM
MIPOTPaMMHBIM 00eCTieYeHHEM U MMEIOLINM BbIXo B IHTEpHEeT.

5. IIpoayktst MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition
Enterprise) noanucka (Open Value Subscription) Ne V 2123829.

6. Kaspersky Endpoint Security Crammaptaeiii  Russian Edition Ne mmnensum  17EO0-
180427050836-287-197.

7. Apxusarop 7z (6ecrmatnoe 110).

8. [Iporpamma miist pabotsl ¢ pdf mybGnukanusmu Adobe Reader (Gec-mumataoe I10).

10 IMaker matematndeckoro ananuza SMath Studio (6ecrataoe 110).

11. Cucrema nocrpoenue rpapuxos SciDAVis (0ecrumataoe I10).

12. Cpena pa3pabotku BUpTyaabHbIX IpuoopoB MyOpenLab (6ecrinataoe [10).

9. MaTepnaJbHO-TeXHHYECKOe o0ecrieyeHne padoThl

MatepuanbHO-TEXHUYECKYIO 0a3y JUlsl IPOBEACHUS 3aHATUN MO JAUCLUUIUIMHE COCTaBJISIOT:
- CHeUMAJIM3UpPOBaHHAs AayIUTOPHs, HCIOJb3yeMas IpU IPOBEACHUM 3aHITHH
nekimonHoro tuma Ne238, pacmonokeHHas mo anpecy: 360004, KaGapmuHo-
bankapckas pecnyOnuka, r. Hanpuuk, yi. UepnsimeBckoro, 175, ydeOHBIN KOpITyC
yauBepcureta Ned (OMD), ocHamieHHas MYJIbTUMEAMWHBIM IPOEKTOPOM U
KOMIUIEKTOM  alnaparypbl, [O3BOJSIOUIEH  JIEMOHCTPUPOBAThH TEKCTOBBIE U
rpadudeckue MaTepHabl;

- pabouee MeCTO IpENoaaBaTes;
paboune MecTta  CTYIOEHTOB; -
MeJoBas JOcKa.

MynbTrMenuiiHas Npe3eHTalus, COIPOBOXKIAIIAs JIEKLIHNIO, MO3BOJSET MPENogaBaTeIto

aKLEHTUPOBAaTh BHUMAHHUE CTYAECHUYECKON ayUTOPUU Ha KIFOUYEBBIX BONPOCAX JIEKIIMH.

JucuumiuHa obecneueHa:

- TECTOBBIM MaTepuagaMu B
AJICKTPOHHOW OOydarIie cucreme
«Moodle» (OTkpbITHII
YHHUBEPCUTET);
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- KHWXHBIM (OHIIOM OMOIMOTEKH; -
JIEKTPOHHBIMHU BEPCHUSIMU
y4eOHUKOB.

JlaGoparopHble 3aHATUS 10 AUCLMILIMHE MPOBOAATCA B KOMIbIOTEpHOM Kiacce (Ne319,
ocHauleHHOM coBpeMmeHHbIMU [IK B kommuectBe 16 mT.; pabouee MecTO MNpenojaBaTes;
pabouue MecTa CTYJICHTOB; MEJIOBast JOCKA).

CtyzaeHTsl UMEIOT JocTyn Yepe3 MHTepHeT JocTyn K 3JeKTPOHHOM o0ydaroleil cucteme
«Moodle» (OTKpBITBIII YHUBEPCHUTET), KOTOpasi MO3BOJSET pa3MellaTh AJIEKTPOHHbIE y4ueOHbIE
KypChI B CBOOOJTHOM JOCTYIIE IS CTYACHTOB YHHUBEPCHUTETA.

IIpy mnpoBeneHMM 3aHATHM JIEKIMOHHOIO THUIA, CEMMHAPCKUX 3aHATUN U Jp.

UCIOJIB3YIOTCS:

JUUEHIUOHHOE NPOZPAMMHOE 00ecneueHue U C60000HO PACRPOCMPAHAEMbLE NPOPAMMDbL:

v Microsoft Office nuuensus: dorosop Nel35 or 22.05.2018, morosop Ne 1-21100 or
20.09.2017, ceptudukar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017,
noroop Ne 18/201631603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
norosop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot
25.11.2014, porosop Ne03311000023140000770003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxar ot 20.04.2009,
ceptucdukar ot 18.06.2008, ceprudukar ot 12.10.2007, ceprudukar ot 14.03.2007,

v apxusarop 7z, Adobe Acrobat Reader mmueH3us: mpenocraBisercs OeCIUIaTHO Ha
ycioBUsX 1o aapecy https:// www.adobe.com/ru/legal/terms.html;

v Morzilla  Firefox amuensus: GPL/LGPL/MPL, Google Chrome  nuuensus:
IpeocTaBIIsieTCsl OECIIATHO HA YCIOBUAX JIMIICH3MOHHBIX COIVIAIIEHUWH HA MPOrpaMMHOE
obecrieueHne c OTKPBITHIM UCXOJIHBIM KOJIOM o ajzpecy
https://code.google.com/intl/ru/chromium/terms.html.

v' . Tlporpamma jutst pa6otsr ¢ pdf myGnukanusmu Adobe Reader (6ec-matroe I10)

v’ Ilaker Marematrueckoro ananusa SMath Studio (6ecruiatnoe I10)

v’ Cucrema nocrpoenue rpadukos SciDAVis (6ecriataoe I10)

v’ Cpena pa3paboTku BUpTyanbHbIX prubopoB MyOpenLab (Gecruiataoe I10)

JUis CTYIEHTOB € OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI CO3JIaHBI CIICIHAJIbHbBIC
yCIOBHA JJIsl TONTydeHHst oOpa3oBanus. Crenualn3vpOBaHHOE MOMEIIEHHE Il HHBAJIHJIOB
pacrosioxeHo 1o anpecy: 360004, KaGapauno-bamkapckas pecrmyOnmka, r. Hampuwk, yi.
YepublieBckoro, 173, rmaBHbIi y4eOHBIN KOPIyC YHUBEpCUTETa, ayautopus Nel45.

B mensx [QocTymHOCTHM TONMydYeHHUs BhICIIEro 00pa3oBaHUS MO 00pa30BaTEIbHBIM
nporpaMMaM HHBIMJAMH M JIMOAMH C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  370POBBS
YHUBEPCUTETOM 00€CTIEeUNBACTCS:

v/ albTepHATHBHOM Bepcueil OQUIMATBHOTO caiiTa B ceTi «MHTepHEeT is C1ab0BU/IAIINX;

v/ [IPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOLIEr0 00YUYAIOIIEMYCS HEOOXOAMMYIO IOMOLIIb;

v Ul MHBAJIMIOB W JIMIl C OrPAHMYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS IO CIyXy —
OyOnupoBaHHE BCIyX CIPaBOYHON HH(OpMAmMM O pACHUCAHUU Y4YEOHBIX 3aHATHIA;
obecriedeHre HaIexKaluMI 3BYKOBBIMU CPEACTBAMHU BOCIIPOU3BEACHUS HH(DOpMAInH;

v Ul WHBAIWIOB W JIMI[ C OTPaHMYEHHBLIMH BO3MOYKHOCTSIMH 3/I0POBBSI, HMEIOIINX
HapyIIEHHUs] OIMOPHO-ABUTaTEeILHOTO armapaTa, CO3JaHbl MaTepHaTbHO-TEXHHUECKUE
yclIoBUsl 00ecneunBaoIIie BO3MOXKHOCTh OECIPENATCTBEHHOTO JI0CTyIa 00y4yaroumxcs B
y4eOHbIe TOMELIeHHs, 00BEKTY MUTAHUS, TyaJIeTHbIE U IpyTHe TIOMEIIEHUS] YHUBEPCUTETA,
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a Takke MNpeObIBaHUS B YKa3aHHBIX IMOMELICHUAX (HAJMYMe PACIIMPEHHBIX JBEPHBIX
MIPOEMOB, MIOPYYHEH U JPYTuX MPUCIIOCOOTICHU).
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Jluct u3meHeHuit (nonoaHeHuit) B paboueit
nporpaMmme JUCHUTUTHHBI (MOYJIs)

B1.B.14. «OCHOBBI TEXHOJIOT'UU DJEKTPOHHOU
KOMITIOHEHTHOM BA3bI»

11.03.04 — Dy1eKTPOHHUKA M HAHOJIEKTPOHMKA Ha 2020-2021 y4yeOHblii roj

o/

OnemenT (myHkT)P 111

[IepeueHb BHOCHUMBIX U3MEHEHUI
(momosHeHwUi)

[Ipumeuanue

Obcyarcoena u pekomenoosana Ha 3acedanuu Kageopol

QJCKTPOHWUKH U I/IH!hO[zMa!!I/IOHHBIX TeXHOHOFHﬁ, IMPOTOKOJ

Ne

OT « »

3aBenyommii  kadenpoii

/

2020 .

/ P.II. Temes

MOJAIHUCH

paciudpoBKa HOAIKUCH Jarta
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