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1. ettt w1 3a1a4M OCBOCHHUSA TUCIUTIIAHBI

Heabo aucuumuInHbl GopMUpOBaHUE 3HAHUKM O 0A30BBIX MPOIECCAX COCTABISIONMINX
OCHOBY TEXHOJIOTMH H3TOTOBJICHUS M IPOM3BOJCTBA IIMPOKOIO Kiacca MOJYIPOBOJHUKOBBIX
MPUOOPOB ¥ MHTETPATHHBIX CXEM.

3agaum AMCUMILIMHBI:
- M3y4eHUE OCHOB (PM3MUECKHX SBJIICHUM U MPOIIECCOB, JISKAIIUX B OCHOBE 0a30BBIX
MIPOIIECCOB TEXHOJOTUH MPUOOPOB TBEPAOTEIHHOMN JIEKTPOHUKH U UHTETPAIILHBIX CXEM;
- (dhopMHpOBaHKE HABBIKOB MOJICTUPOBAHUS IIPOLIECCOB CO3JaHUS MOTYITPOBOTHUKOBBIX
prOOPOB, HEOOXOAMMBIX JUISI aJAaNTAIIMK U YCIIEITHOW MTPO(eCCHOHATLHOM e TEIIbHOCTH B
00J1aCTH MUKPO — M HAHOAJICKTPOHHKH.

2. Mecro gucuumiunsl B crpykrype OIIOII BO

Huctunnuna « OCHOBBI TEXHOJIOTMHM 3JIGKTPOHHON KOMIIOHEHTHON 0a3bl» BKIIIOUYECHA
BapHUaTUBHYIO yacTh Os0ka b1.B.14 yueGHOro niaHa noAroToBky GaxkaaaBpOB 110 HAIPABICHUIO
BO 11.03.04 - DOnexktpoHHka ¥ HaHOIEKTpoHWKAa 10 mnpodmio" CoBpeMEHHBIC
MH(}OpPMaLIMOHHbIE TEXHOJIOTUHU B JIEKTPOHHOM TEXHUKE".

[lpenoaBanre TUCHMIUIMHBI Oa3upyeTcss HAa 3HAHUAX, IOJYYEHHBIX IPH H3YyYCHUU
mucuuiuivH:  «Martematukay, «®Pusuka (oOmas)», «Xumusy», «MaTepuaibl 3JIEKTPOHHOM
TEXHUKUY, «TEeXHOJIOrusl MaTepuajioB U U3/ENINN HAHOAIEKTPOHUKIY.

OcBoenne y4eOHON MHporpamMMbl JUCLUIUIMHBI OCHOBBI TEXHOJOTMM 3JIEKTPOHHOU
KOMIIOHEHTHOM  0a3bl, HEOOXOAUMBI  JUIsl  MOCJHEAYIOIIEro  M3y4eHWs  AMCLMILINH:
«[IpoextupoBaHre U KOHCTpyHpOBaHUE CYOMHKpPOHHBIX 31eMeHTOB CBUC», «KopmyckynsapHo
30H/I0Basi HAHOTEXHoNorus», <«M3MmepeHue mnapameTpoB M  MoAu(HKaLMUig  CBOICTB
HAaHOMATEpPHAJIOB U HAaHOCTPYKTYpP», a TAKKE€ JUIsl BBIIOJIHEHHS] KypCOBBIX pabOT M BBITYCKHOMN
KBaJIM(DUKALIMOHHOM paboTHI.

3. TpeGoBaHusl K pe3y/IbTaTaM OCBOCHHS AU CHUILIHHBI

B cootBerctBun ¢ ®I'OC BO u OIIOII BO nanpasnenus noarorosku BO 11.03.04
ONEKTPOHMKA U HAHOZJIEKTPOHUKA M3YYEHHE JUCHMIUIMHBI OCHOBBI TEXHOJOTUHU AIJIEKTPOHHOMN
KOMITOHEHTHOM 0a3bl HanpaBlIeHO Ha (POPMHUPOBAHUE HIIEMEHTOB CIIEIYIOLUINX OOLIEKYIbTYPHBIX
U Ipo(eCCUOHATBHBIX KOMITETEHIUI:

IIKC-3 Cnoco0OeH BBIMIONHATH PabOTHl IO TEXHOJIOTHYECKOW IOATOTOBKE ITPOU3BOJICTBA
MaTepUAaIOB M M3/ICJIHI HIIEKTPOHHOH TEXHUKH

IKC-B.3.1 CnocoGeH npoBOANUTE YYET BUAOB M 00BEMOB MIPON3BOJICTBEHHBIX padoT
IKC-B.3.2. Cioco6eH oCyLIecTBIATh perjaMeHTHOe 00CIyKuBaHHE 000PyAOBaHHUS.

B PE3YIBTATE OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIKCH:

3HaTh:
— (puznyeckyro CYITHOCTH MPOIIECCOB JISKAIIUX B OCHOBE 0A30BbIX TEXHOJIOTHI N3TOTOBIICHUS
U3EIUIN DIEKTPOHHON TEXHUKU;
— TEXHOJIOTMHY TPOU3BOJICTBA MATEPUATIOB U M3IETUN SJIEKTPOHHOU
TEXHHUKH; — OCHOBBI TEXHOJIOTHI CaMOOPTaHU3aluU U
caMmoo0pa3oBaHUs. YMeTh:



— COCTaBJIATh MapUIPYTHBIE KApThl M TEXHOJIOTMYECKYIO JOKYMEHTALUIO JUIsl IIPOBEACHUS
TE€XHOJIOTHYECKHUX IIPOLECCOB MUKPO- U HAHODJICKTPOHUKH;
— OpraHu30BBIBATH MPOILIECC caMO00pa30BaHus BO BpeMEHHOU niepcrekTrse. Biaiers:
— NEpPBUYHBIMM HAaBBIKAMU COCTaBJIEHHUS TEXHOJIOTMYECKUX MApLIPYTOB IPOBEACHUS
IIPOLIECCOB U U3TOTOBJICHUS MOIYIPOBOAHUKOBBIX CTPYKTYP UHTETPAJIbHOM 2JIEKTPOHUKHY;
— TEXHOJIOTHSIMU TIOUCKA, XpaHEHHsI, 00pa0OTKU U aHAIN3a HHPOPMALIUU U3 Pa3TMYHBIX
UCTOYHUKOB M 0a3 1aHHBIX 10 CBOICTBAaM, TEXHOJIOTUH MTOJIyYEHHS U IPUMEHEHUS
MaTEpUaOB U CTPYKTYpP HAaHO3JIEKTPOHUKU;
— HaBbIKaMHM  CaMOCTOATEIBHOTO M3Y4YEHMsT M  PEIIEHUs BONPOCOB W 3ajad
MaTepUaIOBEUECKOr0 aCIeKTa B PO(ECCUOHAIBHON 00IaCTH.
4. Conep:xanue ¥ CTPYKTYpPa JMCIHUIIIHHBI

4.1. Coaep:xaHue pa3iesioB U CHUTITHHBI

B Tabnwuie 1 mpuBOAMTCS OMUCAHUE COACPIKAHUS TUCIMILIMHBI, CTPYKTYPUPOBAHHOE TI0
paszzenam, ¢ ykazaHHueM I10 KaKJOMY pa3eny (GOopMBbl TEKYIIETO KOHTPOJIS: 3aIIUuTa
naboparopHoit pabotsl (JIP), komnokBuym (K), rectupoBanue (T).

Ta6muma 1. Codeporcanue pazoenos oucyuniutbol

Kox

KOHTPO-
aupyemoii | dopma

HaumeHnoBanue Py P

No ayiena Conep:xanue pa3aesia KOMIIe- | TeKyIIero
P TCHIUHU | ROHTPOJISA

(uu ee
4acTH)

1. Ortanbl  pa3BuTus U coBpeMeHHoe coctosiHue| [IK-3
BBegenue B [TEXHOJIOTUM MaTE€pUAIOB U TPUOOPOB Makpo-,Mukpo-|I1K-b.3.1.,
TEXHOJOTUM | HaHOEeKTpoHUKU. Kiaccupukauus u oOmas| [1K-5.3.2.

5JIEKTPOHHON XapaKkTCpUCTUKA 0a30BbIX TCXHOJIOTMYCCKHUX
KOMIIOHCHTHOH |[IPOLIECCOB  DJICKTPOHHOM KOMIIOHGHTHOH  0a3bl.
Gaspl CoBpeMeHHBIE TEHACHUUH Pa3BUTUS TEXHOJIOTMU

AJIEKTPOHHONU KOMITOHEHTHOM 0a3bl.

2. [Texnonoruueckue|Mexanuueckas o0OpaboTka mnonynpoBoaHukoBbix| [1K-3 T K,JIP

OCHOBBI IOBEPX- |MOATOKEK (pe3ka, nuidoBka, nonuposka,|[1K-B.3.1.,

HOCTHOH XMMUKOMeXaHnueckass noiupoBka). Hapymennsiii[IK-b.3.2.
00pabOTKH T10- |cJ10#i TIOCIIe MEXaHMYECKOH 06pabOTKH. XUMHUIECKas
JYIPOBOHU- OUYHCTKAa ITOBEPXHOCTH — OCHOBHBIE PEAKTUBBI H
KOBBIX TEXHOJIOTMYECKHE TpueMbl. MeTonbl  KOHTpOJIA
MaTepHaioB, [4HCTOTHI MoBepXHOCTH. Kiaccudpukanuss oCHOBHBIX
OUHCTKH 3arpsiI3HEHUI OBEPXHOCTH. XUMHUUYECKOE TPABJICHUE

uTpaBieHus  |(KpeMHHUs. KHMHETHMKa XMMHUYECKOrO  TPaBIICHUSL.
OcCHOBHBIE ~ TEOPHUM  pAcTBOPEHHUS  KPEMHHMSL.
3aBUCUMOCTH CKOPOCTH TpaBJICHUSA oT
TEXHOJIOTMYECKUX (bakTopoB. XHMHKO-
JTWHaMHA4YeCKast ITOJINPOBKA. AHM30TPOITHOE
TpaBJICHHUE. ITnazmoxumMuveckoe TpaBJICHHUE

KPEMHHUSI, IBYOKHCH U HUTPUJA KPEMHUS.




TexXHOJIOrnuecKne
OCHOBBI
SMUTAKCHAIBHBIX
MIPOIIECCOB

OnmMTaKkCHallbHBIe IUICHKH. POCT »SHMTaKCHAILHBIX
IIEHOK. I'oMosnuTakcus. I'eTeposnuTakcus.
OCHOBHBIE TIPUYMHBI 00pa3oBaHUs JEe(HEKTHOTO
MIePEX0THOTO CJI04. MeToasl MOTydeHUS
AMUTAKCHAIBHBIX CJIOEB KPEMHHS. OIMHUTAKCUSA W3
)kuakord (Basel. XmopuaHbii Metoa. CHIaHOBBIN
Meroa. JlernpoBaHue SIUTAKCHANBHBIX ILICHOK.
JlerupoBanue u3 pactBopa. JlerupoBanue U3 razoBoi
¢da3pl.  OCHOBHBIE TEXHOJOTHYECKHE (HaKTOPBHI,
ONPENIETSAIONINEe KUHETUKY pPOCTa AIMUTAKCHAIBHBIX
IUICHOK. I'ereposnurakcus KpEeMHHUS Ha
JIUBICKTPUUYECKUX IIOJIJIOKKAX. OCHOBHBIC
noNI0KKU. JlernpoBaHue reTepo3NMUTAKCUATBHBIX
mwieHok.  Ilepepacnipenenenue  npumeced  mpu
SIIMTAKCHH,

I1K-3
I1K-b.3.1.,
I1K-b.3.2.

TeXHOIOrnUeCcKue
OCHOBBI (POPMH-
pOBaHUS
JIADJICKTpUYE-

Tepmuueckoe okucieHrue KpeMHHUs. (OCHOBHBIC
GYHKIIMM ~ OKUCHBIX  IJIEHOK B CTPYKTYype
HMHTETpaJbHbIX cXeM. OKHCIeHHue KpEeMHHUS Mpu
KOMHATHOU TeMIiepatype (€CTeCTBEHHOE OKHCIICHUE).
DOU3NYECKUN MEXAHU3M POCTa OKHUCIA MPHU BBICOKOH
temneparype. OCOOEHHOCTH poOCTa IJICHOK MIpH
CYXOM U BJIQ)XKHOM OKHCIICHUH.

[1K-3
IIK-b.3.1,,
[IK-b.3.2.

CKHUX IIJICHOK

CrpykTrypa oOkucia KpeMHA. Mopenb OKHUCICHUS
Junal'poyBa. Kunetuka pocra kpemHusi. @akTopsl,
ONpeEAIONINE BIUIHUE HA CKOPOCTh POCTA IJICHOK.
Ob6opynoBanue JUTS OKHUCJICHUSA KPEMHUSL.
CTpykTypHas cxemMa YCTaHOBKM OKHCIEHHUS B
TEXHOJIOTMYECKOM LIMKJIE: CYXOU — BIIAXKHBIN — CyXOH
KMCJIOpPOA.  MeTonpl  KOHTpOJIS — MapaMeTpoB
JTUDJIEKTPUYECKUX CIIOEB.

OcaxJaeHue TMJIEHOK JUOKCHAAa KPEeMHHS U3
MAPOJINTUYECKUM PA3JI0KEHUEM MOHOCWIAHA U €T0
MpoU3BOJIHBIX. (CXeMbl PEaKkTOpOB  OCaXACHUS
JUOKCHJIa KPEMHHUS H3 I1apora3oBOM CMeCH IIpHU
MOHM>KEHHOM U aTMoc(epHOM aBneHuu. OcaxxaeHue
HUATpUAA KpeMHHUs. [lepciekTuBBI pa3BUTHS METOJ0OB
OCAQKJICHUS TUIJIEKTPUIECKUX TUICHOK.




TexXHOIOrnYeCKHeE
OCHOBBI ITPOIIEC-
COB JICTUPOBAHUS

OCHOBHBIE TEXHOJOTHYECKHE MECTOABI CO3aaHUA
JIETHPOBAHHBIX CJI0EB. POIb IETUPOBAHHBIX CIIOEB B
ctpykrype UC.

Tepmomuddysust.  OCHOBHBIE  XapaKTEPUCTUKH
TiQPy3nOHHBIX cioeB. MexaHusMbl UG Py3un
npumeceid B TBepaoMm  Tene.  Koaddurment
i dy3un. TemnepatypHas 3aBUCUMOCTb
kod(purmenToB auddy3ur OCHOBHBIX MPUMECEH B
KpeMHHHU. Pacripenenenue npumeceit npu qudhysum.
IlepBeiii 1 BTOpo# 3akoHbl Duka. [uddysus us3
OCCKOHEYHOTO HMCTOYHHKA. Hudbdy3us u3
OTPaHUYEHHOTO MCTOYHUKA. TexHonorus
npoBesieHusT  TepMoaupy3MOHHOTO  Ipolecca.
OcCHOBHbBIE HCTOYHUKH JIOHOPHBIX U aKIIENTOPHBIX
npumeceir. Jnddysus w3 TBEpaOro IMIIAHAPHOTO
ucrounuka. {uddysus uz razosoii ¢azel. Juddysus
13 TBEPJIOT'O UCTOYHHUKA.

HonHoe nerupoBanue. XapaKTepUCTHKa Ipolecca
ummadtanuu.  [Ipober wunonos. Pacnpenenenue
npoOeroB.  SlmepHas TOpMO3Hast  CHOCOOHOCTb.
OneKTpoHHas TOPMO3Has CIIOCOOHOCTb.
Pagnanmonneie  Hapymenus MumeHH. OPQexT
KaHaJIUPOBaHUS. HedexTs CTPYKTYPBI B
MOJYIIPOBOJIHUKAX IPU HMOHHOM  JIETUPOBaHHHM.
VYcrpaneHue  JeEeKTOB  HMOHHOIO  JIETMPOBAHUS
(TEpMOOTXKHT, JIAMIOBBIN OTKWT, JIA3€PHBII OTKHUT).
Pacnipenenenuie BHEnpeHHBIX HOHOB. Pacnipenencnue
npuMecen B UHTETPaJIbHBIX CTPYKTYypax.
Ob6opynoBaHue A1 HOHHOTO JerupoBaHus. MoHHBIE
HCTOYHUKH.

[1K-3
[IK-b.3.1,,
I1K-b.3.2.

TexHonornueckue
OCHOBBI
UTOrpapUUECKHX

IIPOLIECCOB

Knaccudukanus IpOIIECCOB JAUTOTpa(UH.
Ilo3utuBHBIE M HeraTuBHbIE (oTope3nucThl. Cxema
¢doronuTorpaduyeckoro  mporecca.  B3peiBHas
(obpatnas) ¢ortomutorpadus. OCHOBHBIE CBOWMCTBa
¢dorope3nucToB (cBETOUYBCTBUTENIBHOCTD,
paspemiaromas  CocoOHOCTh,  CTOMKOCTh K
BO3/ICHCTBUIO arpecCUBHBIX (baxTopoB.
®oTon1abIoHbI. Texnpouecc M3TOTOBJICHUS
METaJJTU3UPOBAHHBIX ¢doTo11adiI0HOB.
Texnomornueckne  omepanuu  GoTtoauTorpaduu.
KonrtaktHas  Qoronurtorpadus. Jlurtorpapus B
rryookom ynsTpaduonere. [Ipoexnnonnas

IIK

IIK-b.3.1,,
I1IK-b.3.2.

T K.JIP

¢doronuTorpadpus. DNEKTPOHHAS U PEHTTEHOBCKast
muTorpadus.




Texnonornueckue Mapupytel: ounonsipabix MC c
M30JS1Me 00paTHO CMELIEHHBIM p-n MEPEXO0I0M,
ounossipabix UC ¢ quanekTpudeckon n30isuen, p-
MOII UC, n- MOII UC, K-MOII CBUC, ctpykTyp C
MOJHOM JTUAJIEKTPUYECKOW M3OJIALUEN IS CUIIOBBIX
n/m mpubopoB u MC, UC xpemHmii Ha candupe
(KHC).

TexHOMOrn4ecKue|OcuoBHbIe MaTepuansl MeTausanuu. Tpedosanus x| 11K-3
OCHOBBI IIPOLIEC- |cycremam Metammmsaiuu  MC. CaoiictBa mienok|[IK-b.3.1.,
coB (opmu- amomunus.  Dnektponuddysun B mwienkax| IK-B.3.2.
POBaHMA CUCTEM |arroMunKst. MeETOABI MOAYYEHHS METaUTHUCCKIX
MCTA/UTM3AUMHA  I1reHok. BakyyMTepMHUYECKOEe OCaXICHUE IUICHOK.
MaruneTpoHHbIE pacnbUIUTENbHbBIE CHUCTEMBI.
Co3maHre OMMYECKHMX KOHTAkTOB. TexHosoruu
MHOT'OCJIOMHOM pa3BOJIKU CUCTEM METAJLIA3aLUU.
ba3oBrie OO0mue TpUHIMIBI OpraHu3anuu TexHojorunyeckoro| I1K-3 T K, JIP
TIIPUHITUITBI npouecca. TexHoJIOrHYECKOE obecneuenue|[TK-5.3.1.,
CO3JaHnsA HAJIC)KHOCTH  M3JEIMA U KOHTpOoJb  KadecTBa[IK-B.3.2.
TEXHOJIOTMYCCKUX | TeX HOJIOTMYECKOTO Mpoliecca. TpedoBaHUs K YHCTOTE
MapiipyTOB  |go3nymiHOi cpeabl U KIMMATUYECKUM IMapaMeTpam.
U3TOTOBJIICHHUA |(OQCHOBHBIE IOJOKEHUSI DJIEKTPOHHOM T'MTMEHBI.
MHTCIPAIBHBIX |CocTaB KOHCTPYKTOPCKOM M TE€XHOJOTMYECKOU
CXEM JOKYMEHTAaIUU.

4.2. CTpyKTypa AMCUMILIUHBI (MOYJISA)

Tabnuna 2. Obwasa mpyooemxocmsv oucyuniunsvl cocmasisiem 3 3auemuvix eounuysl(108 yacos)

TpynoémkocTb, 4achl
Bup paGorsl 6 cemectp
Bcero
OO0masi Tpy1oeMKoCTh (B 4acax) 108 108
KonrakTHasi pabora (B yacax): 60 60
Jlexuuu (JI) 30 30
JIaGopartopusie pabotsl (JIP) 30 30
CamocrosiTesibHas padora (B 4yacax), B TOM 21 ’1
Yyuc/ie KOHTAKTHAs
CaMocCTOATENBHOE N3YUYEHUE PA3/IEIIOB 21 21
CamomnoaroroBka:
Kypcogas pa6ota (KP)
IHoaroroBka u NpoxoxaeHue
MPOMEKYTOYHOM aTTecTAUM
3auer 9 9
DK3aMeH 27 27
Buja npoMexyToOYHOI aTTecTAlNU JK3aMeH, 3a4eT

4.3. JlekunoHHBbIE 3aHATHA




Tabmuua 3. Ilepeuenv n1exyuoHHbIX 3aHAMULL

Kog
KOHTPO-
No JpyemMon
i Tema KoMIIe-
n/n TeHIHH
(n1u ee
4acTH)
. . [1K-3
1 | BBeneHue B TEXHOIOTHH NEKTPOHHOW KOMIOHEHTHOM 0a3bl
’ TexHOoIOTHYECKHEe OCHOBBI MOBEPXHOCTHOM OOpaOOTKU MONTYNpPOBOIHUKOBBIX | [TK-3
MarepuaoB, OYUCTKU U TPABJICHUS
[IK-3
3 | TexHOnOrM4YeCcKrne OCHOBBI AMUTAKCUAIBHBIX IIPOLIECCOB
[IK-3
4 | TexHOJIOTMYECKHE OCHOBHI (POPMUPOBAHUS AUIIEKTPHUECKUX TIICHOK
[IK-3
S | TexHonoruyeckrue OCHOBBI ITPOLIECCOB JIETUPOBAHUS
[IK-3
6 | TexHonoruyeckrue OCHOBBI JUTOTrpaUUECKUX MPOLIECCOB
[IK-3
7 | TexHoIOrHYECKHE OCHOBBI IPOIIECCOB (DOPMUPOBAHMS CUCTEM METAJUIN3ALUT
3 ba3oBble NMpUHIMNBI CO3JaHUSI TEXHOJIOIMUECKUX MapuipyToB uiroronieHus | [1K-3
MHTETPAIbHBIX CXEM
4.4. llpakTuueckue (CeMmuHapcKue) 3aHATHS
[Ipaktuueckue 3auatust (CeMUHAPCKUE 3aHATHS) HE MPEyCMOTPEHBI MPOrPaMMOi
4.5. JlabopaTopHbie padoThI
Tabnuua 4. Ilepeuens nabopamopnvix pabom
Ne HaumeHnoBaHue J1abopaTopHbIX padoT Kon
KOHTPOJIUPYeMOii
n/n POTHPY
KOMIIECTCH~-
uuu (uJam ee
4acTH)
1 | MoaenupoBaHue npouecca TEPMHYECKOTO okucnenus | [1K-3
MOHOKPHUCTAIIINYECKOI0 KPEMHUS B CyXOM KHCJIOPO/JIE U Mapax BObI.
2 | Pacder TexHONOTHYECKHX peXUMOB l-oif u 2-oii craguu muddysuu| [1K-3
MPUMECH B KPEMHHUH.
3 | Pacuer TeXHOJIOTMYECKUX PEKUMOB IIPOLIECCA MOHHOM UMIUIaHTALUH. [1K-3
4 | MonenupoBaHMe€  TEXHOJIOTMUECKOTO  Ipouecca  MOHHO-imydesoro| [TK-3
TpaBJICHUS TIJICHOK
S | MogenupoBaHue mpolriecca MarHeTpOHHOrO HambUIeHWsT MeTtamnndeckux | [1K-3

IJICHOK

4.6. CamocTosiTe]IbHOE H3YYeHH e Pa31e10B I CIHUILIMHbI

Tabnmuma 5. Camocmosamenvroe uzyueHue pazoenos OUCYuniuHbsl




Kon

Ne o
KOHTPOJHUPYeMOi
n/n | Bonpocekl, BLIHOCHMBbIE HA CAMOCTOSITE/IbLHOE U3YUeHHUe KOMIeTeH UM
(nm ee yacTm)
1 Knaccuukanuss OCHOBHBIX 3arps3HeHui moBepxHocTH. Metozst | [1K-3
KOHTPOJISI YUCTOTHI IOBEPXHOCTH.
’ [InazmMoxuMuueckoe TpaBICHUE KPEMHHUS, ABYOKUCH U HUTPpUIA I1K-3
KpEMHHUSL.
[1K-3

3 | 'erepoanuTakcus KpeMHUS Ha TUIIEKTPUUECKUX MTOTIOKKAX.

OcaxxieHue MIEHOK AUOKCUa KPEMHHUS U3 MHPOIUTHYECKUM [1K-3
pas3iIoKEHUEM MOHOCHIIAHA U €0 IPOU3BOAHBIX. CXEMBbI PEaKTOPOB

4 | ocaxxaeHUs TMOKCHJA KPEMHHUS U3 [1apora3oBOi cMecH Mpu
MOHMKEHHOM U aTMoc(epHoM aaBneHnd. OcaxIeHne HUTpUIa KPEMHHSL.
[lepcrieKTHBBI pa3BUTHUS METOLOB OCAXKIECHUS AUDIEKTPUUECKUX IICHOK.

JledeKThI CTPYKTYPHI B TIOTYIIPOBOTHUKAX P HOHHOM JISTHPOBAHUH. [1K-3
5 | Yerpanenue nedeKToB HOHHOTO JIETHPOBAHUS (TEPMOOTIKHT, JIAMITOBBIN
OTIKUT, JIa3€PHBII OTKUT).

Jlutorpadus B rirybokom yibTpaduosnere. [IpoekiimonHast [1K-3
dotomurorpadus. DICKTPOHHAS M PEHTTCHOBCKAS JIUTOTpaus.

o . T1K-3
7 TexHONI0rnu MHOTOCIOMHOM Pa3BOJAKM CUCTEM METAJIM3ALUH.

Texnonornueckue mapuipytel: p- MOII UC, n- MOII UC, ctpykTtyp € [IK-3
MIOJIHOM TUAJIEKTPUIECKON U3OIISIIIUEH IS CUIIOBBIX
MoJIynpoBoIHUKOBBIX MprbopoB u C, IC kpemuuii Ha candupe
(KHC).

S. OneHoYHBbIE MATEPHAJIBI VI TEKYLIEro U py0e;KHOro KOHTPOJIsSl yCIeBaeMOCTH
U MPOMEKYTOYHOI aTTecTaluuu

OneHouHble MaTepuanbl Uil TEKYILEro, pyOeKHOro KOHTpPOJII YCIEBAEMOCTH U
POMEKYTOYHOW AaTTEeCTallud CTYIEHTOB IO JWUCIHUIUIMHE OIPENeNIIoTCsS y4eOHBIM TUIAaHOM
00pa3oBaTeNbHON MPO-IPaMMBbI U IEHCTBYIOLIMM I0JIOKEHHEM 0 OaJlIbHO-PEHTHHIOBOI cucTeme
aTTeCTallid  CTYJACHTOB  OOydYalomMXCs 1O  MporpamMMaM  BBICHIETO  0Opa3oBaHUs
Kabapaunobankapckoro yHuBepcureta(llpukaz Ne  159/0 or 31 asrycra 2017r.). Ilpum
aTTecTalMd OOYYAIONIMXCS OLEHHBAETCS KadecTBO palOThl Ha 3aHATUSAX (YMEHHE BECTH
JIMCKYCCHIO, CIIOCOOHOCTh 4YETKO (hOPMYJIMPOBATH CBOM MBICIM), YPOBEHb IOJTOTOBKU K
CaMOCTOSITENIbHOM ~ J1€ATE€IbHOCTH, KayecTBO BBINOJHEHUS 3aJaHuil (KypcoBOM paloTshl,
7a0opaTOpHbIX paboT U ap.). Tekymwii u pyOeXHBIH KOHTPOJIb YCIIEBAEMOCTH CTYJIEHTOB IO
JUCLUIUIMHE TPOBOAMUTHCS IO TpPeM KOHTPOJIbHBIM ToukaM. B konue 1/3 cemectpa 1-i
KOHTPOJIbHASI TOYKA, BTOpasi KOHTPOJIbHAS TOYKA- KOHEI 2/3 ceMecTpa, a TPEThsl KOHTPOJIbHAsS
TOYKa TMOCJIEHHUE JBE HEAETH CeMecTpa.

Pacnpenenenue 6amnoB B paMKax 0auIbHO-PEUTHHTOBOM CHCTEMBI aTTECTAllUU CTYACHTOB
NpUBEJICHA HIDKE:

Tabnuma 6. Pacnpedenenue bannos mexkyuje2o, pyoesicHo20 KOHmMpois U IK3aMeHd

Ne Oo6uan 1-s1 Touka 2-51 TOYKA 3 Touka
cymma

1. [Texymwuii KOHTpOIb
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MOCEIICHNUE 3aHATHH 10 6amioB 3 bamna 3 dana 4 0ata

BBIIIOJIHEHHUE U 3aI{ATa 21 7 OauIoB 7 0aIoB 7 OaiIoB
71a00paTOPHBIX pabOT oamn
2. | Py0esxHblil KOHTPOJIBL
TECTUPOBAHUE 15 Gamos 5 6amioB 5 6annos 5 6amioB
KOJUIOKBUYM 24 Gama 8 baytoB 8 bamioB 8 batoB
70 6an10B 23 6anna 23 6anna 24 panna
Hroro
3. | Ox3ameH 30 6aas10B nin — 15, max — 30
0aJL10B

5.1. KosutoxkBuym

B cemectpe npoBoasATcs 3 KOJUIOKBUYMA, KaXKIbI U3 KOTOPHIX OLIEHUBAETCS B Ipenenax
ot 0 1o 8 GayoB. Takum 00pazoM, MaKCHUMaJIbHOE KOJIMUYECTBO OAJIIOB, KOTOPIE MOXKET OJIYYUTh
CTYJEHT IIpU YCIOBHUHU YCHEIIHOM clauM TPeX KOJJIOKBUYMOB paBHO 24.

Ha komnokBuymax KOHTposupyeTcss (OpMHUPOBAHHE 3JIEMEHTOB OOILEKYJIbTYpPHOH
kommnereHimu OK-7 u npodeccuonanpuoii komnereniuu [1K-8. Hmwke nmpuBeneH mpuMepHbIid
IIEpEeYEHb BONIPOCOB U 33JaHUM, BHIHOCUMBIX Ha KOJUJIOKBUYMBI:

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

1. IlepeuncauTe OCHOBHBIE 3TAIlbl PA3BUTHS MUKPO- U HAHOAIEKTPOHHMKHU U JAUTE UM KPATKYIO
XapaKTEPUCTHKY

2. llpuBenute Kinaccupukanuioo 0a30BBIX  TEXHOJOTHYECKUX  MPOIECCOB  AIIEKTPOHHOU
KOMITOHEHTHOH 0a3bl.

3. OxapakTepusyiiTe COBpEeMEHHbIC TEHICHIINH pa3BUTHS TEXHOJOTHH  DIIEKTPOHHOMN

KOMITOHEHTHOH 0a3bl.

. KakoBbI 0OCHOBHBIE KpHCTaLIOrpaduyecKue OPUEHTAIIMA KPEMHUEBBIX

. TIOJIJIOKEK?

. KaKOBI)I OCHOBHBIC KOMMCp‘ICCKI/Ie MapKI/I MOHOKpI/ICTaJ'IJ'II/I‘-ICCKOFO erMHI/IH

. JUIST KICXOIHBIX MOIIOKEK?

. IlosicuuTe Ppu3NYecKyro MPUPOIY MEXAHUUECKON 00paOOTKH MOATOKEK.

O 0 N N L K~

. O0OBsicHUTE CTPYKTYpY HApyLIEHHOTO CJI0s Mocje MexaHudeckod oOpabotku. 10. HaszoBure
OCHOBHBIE TEXHOJIOTHYECKHE TPUEMBI IIPU MEXAHUYECKOU

11. 06paboTKe MOATONKEK.

12. TlosicHUTE CYIIHOCTh XUMUKO-MEXaHUYECKON MTOJIMPOBKH.

13. KakoBBI OCHOBHBIE XUMUYECKHE PEAKIIMM TPABIICHUS IPUMECH?

14. KakoBbl OCHOBHBIE PEAKIIUYU TPABJICHMS TUOKCUAA U HUTpUJa KPEMHHUA?

15. Ilepeunciure BUABI IPOLECCOB SINUTAKCHAJIBHOIO HAapalllUBaHHWA W JalTe KpaTKYyHO

XapaKTEPUCTHKY.

16. Onummre XJIOpUIHBIA M CUIAHOBBIN METOBI OJYyUYEHHUS DIIUTAKCHUAJIBHBIX CIIOEB.

17. Yo Takoe rerepodnuTakcud? .YKaKUTe YCI0BUS IS peaiu3alliy 3TOro mpoiiecca.

18. OCHOBHBIE THIIBI AMTUTAKCHATBHBIX PEAKTOPOB.

19. IIpuBeuTe OCHOBHBIE MEXAHU3MBbI SITUTAKCUAIBHOTO POCTA.
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20.

NS

® =N oW

11

15

= 0 ©® NNk v

11.
12.

CpaBHI/ITC TCXHOJIOTUYCCKUEC BO3MOKHOCTH PA3JIMYHBIX BUAOB IMPOLECCCOB SMUTAKCUATIBHOI'O
HapallyuBaHNA.

2-xonnoxkeuym(Paszoen 4,5,6):

KakoBbI (hyHKIIMM AMAIEKTPUUECKUX TUIEHOK B CTPYKType kpeMHueBbix MC?

KakoBa cTpykTypa quokcuaa KpeMHus?

OOBsacHUTD (U3NKY pOCTa OKUCIIA KPEMHHUS IPU KOMHATHON TeMIleparype.

HazoBute oOCHOBHBIE (AKTOPBI, ONPEACIAIOMINE KHHETUKY BBICOKOTEMIIEPATYPHOTO
OKHCJICHUH.

Mogens oxkucnenus duna-I'poysa.

[TosicHeHe BIUSHUS TEXHOJIOTHYECKUX (DAKTOPOB HAa CKOPOCTh POCTA OKUCHBIX IJICHOK.
JIuHelHbIN 1 TapaboTMYeCKHi 3aKOHBI TEPMUUECKOTO OKUCIICHHS.

Oco6eHHOCTH OCaXICHUSI IIEHOK AMOKCHIa KPEMHHUS NP TOHUKEHHOM JaBJICHUH.
Oco0eHHOCTH OCAXICHMS IUIEHOK IMOKCHJIa KPEMHUS IIPH aTMOC(HEPHOM JJaBJICHUH.

. B uem cyniHocTh METO1a HOHHOTO JIETUPOBAHUS?

. O0BACHUTE MPEUMYIIIECTBA HOHHOTO JIETUPOBAHUSA Tiepe TepMoanpy3uei.
12.
13.
14.

OcHoBHBIe 3aK0HBI TepMoan D dy3un Duka.
MexaHu3msbl TepMonBGY3UH B TBEPAOM Tell€.
Juddysust u3 orpaHIUEHHOTO HCTOYHUKA.

. Judbdys3us uz 6eCKOHEUHOTr0 UCTOYHUKA.
16.
17.
18.
19.
20.
21.
22.
23.
24,

CTpyKTypHas cxemMa yCTaHOBKM HOHHOTO JISTHPOBaHUSI.
VIcTOYHUKH CITOEB ISl yCTAHOBKH HOHHOTO JISTUPOBAHHUSL.
[To3uTHBHBIE U HETATUBHBIE (DOTOPE3UCTHI.

Hanecenue, cymika u 3aayonuBanne GpoTope3ncTopos.
CoBMmeleHHe U SKCIIOHUPOBAHUE PUCYHKA MPH (POTOIUTOrpaduu.
Oco0eHHOoCTH pa3MEPHOTo TpaBieHUs npu (GoTonuTorpapuu.
Texmporiecc U3roTOBICHNS METAJUIN3UPOBAHHOTO (POTOIMIAOIIOHA.
B3peiBHas (0OpaTHas) muTorpadus.

XUMIOATr0TOBKA MOJIOKKH Nepesl HaHeceHueM (oTopesucra.

3-konnoxeuym(Paszoen 7,8):

CpoiicTBa anmroMHHMS, O0O€CHEUMBAIONIME NPUMEHHMOCTh €r0 B KadecTBE MeTaJUIM3aluu
kpemHueBbix UC.

OCHOBHbBIE METAJIJIbI, IPUMEHSIEMbIE B KauecTBe OapbepHbIX Ui A100B LLIoTTKH.

[IpyHIMI BaKyyMHO- TEPMUYECKOTO UCIIAPEHUS.

[TpuHIMIT 371EKTPOHHO-TY4€BOTO UCIIAPEHHUS.

KoHncTpykuuu u npuHIun paboTel MarHeTpoHa.

MarneTpoHHbIe CIOCOOBI HANIBUIEHUS! METANTHYECKUX IIJICHOK.

DneKTpOMUIpalysl B TOHKUX IUIEHKaX METAJIN3aliu.

TexHonornyeckue MyTH CHIKEHUS BIUSHUS 3JIEKTPOMUTPALIUH.

MeTtob1 cO3/1aHHsI MHOTOYPOBHEBBIX CUCTEM METaIN3aluU

. Texnomornueckuit MapmpyTt cosnanust Ounomsipueix CBUC ¢ wuzonsuumeit obpaTHO

CMELIEHHBIM pP-N MEPEXOIOM.
Texnonornueckuit MmapuIpyT coznanus ounossipusix UC ¢ nusnexTpuyeckoil usonsuueil.
TexHnonornueckuii mapupyt coznanus p- MOIT UC.
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13. Texnonornyeckuit mapuipyt cozganus n- MOII NC.

14. Texnonorunyeckuit Mmapuipyt cozaanus K-MOII UC.

15. TexHoyiorust CO3aHUs CTPYKTYP C TOJHON TUANIEKTPHUUECCKOW M30JSALIUCH IS CUIIOBBIX II/TI
npudopos u UC.

16. Texnonorus C kpemnwuii Ha candupe (KHC).

17. Texnonorus UC kpemuuii Ha u3ossitope (KHI).

Memoouueckue pexomenoayuu

IIpy moaroTroBke K KOJUIOKBUYMY CIIEQYET, IPEKIE BCEro, IPOCMOTPETh KOHCIEKTHI
JEKIMM W OTMETHTh B HUX HMEIOIIMECS BOMIPOCHI KOJUIOKBHyMa. Eciam Kakue-TO BOIPOCHI
BBIHECCHBI IPENoJaBaTesieM Ha CaMOCTOSITEIbHOE H3y4YCHHE, CIEAYeT OOpaTHUThCA K y4eOHOU
JUTEpaType, peKOMEHI0BAHHOW IPEnoiaBaTelieM B KadyecTBe MCTOYHUKaA. [Ipu moarotoBke Kk
KOJUIOKBUYMY TaKXe PEKOMEHJYETCs IOCELIEHUE KOHCYJIbTAUUN I CBOEBPEMEHHOI'O CHATUS
BO3HHMKIIMX BOIPOCOB B MpOLECCe MOArOTOBKU. KOJIOKBUYM MPOBOJUTHCS B BUAE YCTHOTO
orpoca U co0ece10BaHus CO CTYIEHTOM.

Kpumepuu oyenusanus
Crenenb NOATOTOBIEHHOCTH CTYJEHTA Ha KOJUIOKBUYME OLIEHUBAETCS 110 CIEAYIOIINUM
KPUTEPUSIM: - ACHOCHb, YeMKOCHb U OOKA3AMENbHOCMb USLONCEHUSI OMBEmOo8 Ha 80NpPOCHl, -
6l1a0eHue CneyuaibHblMU MePMUHAMU, CUCIEMHOCb 3HAHUL N0 meMe KoJlokeuyma. Huxe
IIPUBEACHA 1IKAJIa OLICHUBAHMUS:

Tabmuua 7. Kpumepuu oyenusanus cmyoenma Ha KOJIOKEUYME

Ounenka
2 dasu1a 4 6anna 6 6a/10B 8 das10B
«Hey[l()BJ'[eTBOpI/lTeJ'leO» «ynOBJ’IeTBOpI/ITeJH)HO» «XOpOIlIO» «OTJINYHOY»
Crynent He 3HaeT | CTyaeHT Crygent  xopomo  3HaeT | CTyJIeHT B MOJI-
3HAYUTEIBbHOW 4YaCTH | TOBEPXHOCTHO 3HAET | MAaTepUANl, TPAaMOTHO M TIO | HOM o0beme
BOIIPOCOB, JOMYCKAET | BOIMPOCHI CYIIECTBY  H3Jaraer €ro, | 3HaeT Marepuail,
CYILIECTBEHHBIE KOJJTIOKBHUYMA, JIOTyCKast HEKOTOpPBIEC | TPAMOTHO H TIO
OIIMOKK B OTBETAaX Ha | JOMYCKaeT HETOYHOCTH B OTBETE Ha | CYIIECTBY
BOIIPOCHI HETOYHOCTHU B OTBETE | BOIPOC U3JlaraeT ero, He
Ha BOIIPOC JOoTycKas
CYILIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha
BOIIPOC.

KOHTpoJIMpyercss (QopMupoBaHue

5.2. TecThl

TectupoBaHue N0 HM3y4yaeMbIM pas3zenaM npoBoguTca 3 paza B ceMecTp. Ha Ttecrtax

9JICMCHTOB

obOmekynpTypHoi kommneteHiun OK-7 wu

npodeccuonanbHbix KomrereHuui [1K-8. Hwke mpuBeneHsl nmpumepHble 00pasiibl TECTOBBIX

3aJaHuu:

1. OT™MeThTE NPaBUIIBHBINA OTBET

K ocHOBHBEIM TCHACHUOUAM pa3BUTHUA BJIGKTpOHHOfI KOMIIOHEHTHOM 0a3bl OTHOCUTCS :

O cHmkenne ce0ECTOMMOCTH U3IETHUN

O yBenuueHue mOTPeOIIEMON MOIIIHOCTH U3 IEITHIA




[l yMeHbIlIEHHE MPOEKTHBIX HOPM B TEXHOJOTUH
[0 pacmupeHe TeMIepaTypHOro Auamna3ona padboThl U3AeUs
2. OT™MeTbTE NPaBUIIbHBIA OTBET
['omo3nuTakcust - 3TO MpolLecC HapallMBaHUS MOHOKPHMCTaJUIMYECKOrO c€Jos BelecTBa: [
OZHOTHUITHOTO MO CTPYKTYPE C IMOIOKKOW C OTHOCHTEIBbHOH pa3HMICH B mapameTpax pelIeTKd
6omee 20%
[l OJHOTHIHOIO IO CTPYKTYpPE C MOTOKKON C OTHOCHTEIBLHON pa3HHMIICH B HapaMeTpax PereTkn
He Oonee 15%
[l pa3HOTHITHOTO MO CTPYKTYpe C IOJUIOKKOH, HO C OJMHAKOBBIM COJCPKAaHHEM W THIOM
3JIEKTPHYECKU aKTUBHOI npumecu 3.OTMETbTE NTPaBUIIbHBII OTBET
VYkaxute GopMyiTy MOHOCUIIAHA:
1 SiH4
1 SiH.Cl,
[ SiHsCl
4.0T™MeTbTE IPABUIbHBIN OTBET
Kakoe uznenue 6b110 pazpaboTaHO MEPBHIM:
] wuHTerpanbHas cxema
] momynpoBOAHUKOBBIN TPAH3UCTOP
[J osnekTpoHHAs JlaMIia
5.0T™MeThTE NpaBUIIbHBINA OTBET
CKOpOoCTh HOHHOTO TPaBJIEHUSI MAaKCUMAaJIbHA MIPH YTJIe Ma/IeHUs HOHOB, paBHOM (1):
0O 45°
0 60°
0 30°
O 90°
6.0T™meThTe npaBuwiIbHBINA 0TBeT Koo duuneHnt
pacHblICHUS — ATO :
[ 4mcino aTOMOB, BEIOWBAEMbIX U3 MUILICHHU OJJHUM I3IAI0IIHM Ha HETO HOHOM
[l gmcno aToMOB, BEIOWBAEMBIX W3 MHUILICHH 3@ BECh MPOLIECC KATOAHOTO PACIIBUICHUSI
[l oTHOIIEHHE KATOJHOTO U aHOJHOTO TOKOB
|:| YHCJIO MOJIb BI)I6I/IBaeMLIX AaTOMOB 3a €AMHUILY BPEMCHU
7.0TMeThTE NPaBUIbHBINA OTBET
MUKpOo3JeKTPOHHUKA - pa3/ieN dJIEKTPOHUKH, KOTOPBIN BKIIIOUAET:
L] wuccnenoBanne UMC
] xouctpyuposanue UMC
[J npowussoacrso UMC
[l Bce mepeynciieHHOE
8.0T™MeTbTE NMPAaBUWIbHBINA OTBET
Henocratku snekTpoHHO-Iy4eBOi utorpaduu (3):
[ manasi IpOU3BOUTEIILHOCTD
[1 croxHOCTH Mporiecca
[J cebecronmocTs mporiecca
[J orcyrcTBHe mabioHa
9.0T™MeThTE IPaBUIIBHBINA OTBET
[TpumeHneHue riyOOKOTO KOJIJIEKTOpa B CTPYKTYype MHTETPaIbHOTO OWIIOJIIPHOTO TpaH3UCTOpa
IIpEeIHA3HAYEHO JJIS:
[l yMeHbLICHHs COIPOTHBICHUS Tella KOJIEKTOpa
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] yBemuueHws COMPOTUBICHHUS Tea KOJJIEKTOpa
[ mMOBBIMICHUS PaTHAIIMOHHON CTONKOCTH
10.0T™MeThTE NpaBUIIBLHBIA OTBET
Crenenp nuHTErpanuu - onpenensercs kodpourpentom( N - uucio snemenToB B UMC):
[J K=IgN
[0 K=InN
[J K=log2N

Memoouueckue pexomenoayuu

Tecmwl — 3TO BOIIPOCHI WX 3a/1aHUs, IPELyCMAaTPUBAIOIIUE KOHKPETHBIN, KPATKUH, YETKUH
OTBET HAa MMEIOIIUEC 3TAJIOHBI OTBETOB. IIpy caMOCTOATENBHON NOATOTOBKE K TECTUPOBAHUIO
CTYAEHTY HEOOXO0AUMO:

a) TOTOBACH K TECTUPOBAHUIO, TPOPAOOTATh NH(OPMAIIMOHHBIN MaTepuall 1o AUCLHU-
inHe. [IpoKoHCYIbTUpOBaThCA C PENOAABATENEM 10 BOIIPOCY BbIOOpa yueOHOU JIUTEpaTyphl;

0) 4eTKO BBISICHUTE BCE YCIIOBUS TECTUPOBAHMsI 3apaHee. 3HaThb, CKOJIBKO TecToB Bam Oyner
IIPEJIOKEHO, CKOJBKO BPEMEHHM OTBOJAMTCS Ha TECTHPOBAHME, KAKOBA CHCTEMa OLICHKHU
pe3yJIBTaTOB U T.J.

B) mpucTynas K paboTe ¢ TecTaMH, BHUMATEIbHO M /IO KOHIA IPOYTUTE BOIPOC U
npejJlaraéMble BapuaHThl OTBETOB. BbriOepure mpaBuibHblE (MX MOKET OBITh HECcKoJbKo). Ha
OTIENIHOM JIMCTKE OTBETOB BHIMHMIIUTE IM(pPy Bompoca U OyKBBI, COOTBETCTBYIOIINE
IIPABWJIBHBIM OTBETaM;

T') B [IPOLIECCE PELICHMUS JKEIaTEeIbHO IPUMEHITh HECKOJIBKO MOAX0/10B B PEILICHUH 331~
HUS. DTO MO3BOJISET MAaKCUMAJIbLHO THOKO ONEpUPOBATh METOIaMH PELLEHMsI, HaX0/1s1 KX bl pa3
ONTUMAaJIbHBIA BApHUAHT.
1) eciii Bel BeTpeTwiin upe3BeluaiiHo TpyaHbIH U1t Bac Bonpoc, He TpaThTe MHOTO Bpe-
MeHH Ha Hero. [lepexoaure k Apyrum tectam. BepHUTECh K TpyTHOMY BOIIPOCY B KOHIIE.
€) 00s13aTeIbHO OCTaBbTE BPEMsI JUIsl IPOBEPKH OTBETOB, YTOOBI 30€kKaTh MEXaHUYECKUX

omrnooK.
Kpumepuu oyenusanus
Tabnuua 8. Kpumepuu oyenusanus pe3yibmamos mecmuposanusi
Ornenka

HEYIOBJIETBOPUTEIHHO 0 YAOBJIETBOPUTEIHHO XOPOIIIO OTJINYHO
OaIoB 3 Oamna 4 oayuta 5 0aiuIoB

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

BBIIMOTHEHHBIX 3aJaHUI. BBIITOTHEHHBIX paBUIILHO MPaBUIIBLHO

3aJaHuMn. BBIIIOJIHEHHBIX BBITTOJIHEHHBIX

3aJaHuN. 3aJaHuH.

5.3. 3apanus 1Jis1 1a00PATOPHBIX 3aHATHI

JIaGopaTOpHBI MPaKTUKYM SIBISIETCS Ba)KHBIM AJIEMEHTOM OOYYeHWHs, T.K. MPUBHUBAET
HABBIKH CAMOCTOSTEIBHOW paboThl. B pamMkax MHUCIUTUIMHBI CTYACHTHI JOJDKHBI BBHITIOJTHUTH 5
1abopaTopHBIX PabOT, OXBATHIBAIOIIMX PA3IMYHBIC pa3/ielbl TEOPETHUECKOro Kypca. PaboTsl
OPUEHTUPOBAHBI HA U3YYCHHE OCHOB TEXHOJIOTHH 3JICKTPOHHON KOMITOHEHTHON 0a3bl, UCTIONB3YS
TEXHOJIOTHUH (PU3MYECKOTO M MaTEeMaTHYECKOTO MOJEIHPOBAHUS TEXHOJOTUYECKHX IPOIIECCOB.
MopenvupoBaHue MPOBOJAUTHCS C IPUMEHEHHEM MporpaMMmHoro odecrieuenus MathCad. I1pumep
Munosou 1abopamopHol pabomaol
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«Mooenuposanue npoyecca MazHempoHHO20 HANbLIEHUS MEeMAaLIu4ecKux nieHok» Llenpro
pabOTHI SBISETCS:
- O3HAKOMJICHHUE C TPOLECCOM MArHCTPOHHOI'O HAIIBUJICHUA TOHKHUX I,
- Ompe/eicHWE PEKMMOB  MArHETPOHHOTO  PACHBUICHHS IS [OJyYCHHS
MCETAJINIMYCCKUX ITIJIICHOK SaﬂaHHOfI TOJIIUHBI.

Memoouueckue pexomenoayuu

Beinonnenune kaxxaoi 1a00paTOpHOM pabOThI CKIIAABIBACTCS U3 CIEAYIOLUIMX 3TAIOB.

1. CamocrosTenbHas IMOArOTOBKAa CTyAeHTOB K pabore. Ilepen Hauamom paboThl
CTYZAEHTBI IOJDKHBI YETKO IPEACTaBIISTh ce0e 11eIb Pa00ThI U CYLTHOCTh 0’KUAAEMBIX PE3YJIbTATOB.
JlomkeH OBITh MOATOTOBIICH OJJIEKTPOHHBIN Qaill uisi pacdyera pPEeXKHMOB MAarHETPOHHOTO
pacnbuieHust. CTyA€HTBI, He TOArOTOBUBILHECS K pa00Te B COOTBETCTBUU C ’TUMHU TPEOOBAHUAMM,
K BBITIOJIHEHUIO pabOTHI HE JOMYCKAIOTCSI.

2. [IpoBenenne MojenupoBaHUs: IOJYYUB HCXOJHBIE JAHHBIE 110 MaTepuanly Hu
TOJIIIMHE TJICHKH CTYACHT JOJDKEH IMyTEeM MOJEIMPOBAHUS BHIOPATh PEKUMBI MarHETPOHHOTO
pactbuieHUs( BpeMs HAIbUIEHUS , pAacCTOSIHUE OT MHUILEHU [0 MOAJOXKKH, HaIpsDKEeHHE
MarHeTpoHa, TOK MarHeTpoHa), oOecneduBarolive TpeOoBaHus K IuleHKH. Ilpu pabore B
1abopaTopuy HEOOXOJMMO CTPOrO BBINOJIHATH BCE MpaBUIa TEXHUKHM 0€30IaCHOCTU U YKa3aHUs
npernoaaBaress.

3. CocraBieHue oT4era o IpoJieaHHoN pabore.

OTueT JOJKEH colepXKaTh HCUEpIIbIBAIOIIUE JaHHbIE, KaKk O LeJu paboThl, TaKk U O
pe3ysbTarax B CIEAYIOUIEH MOCIe10BaTEIbHOCTH:

v/ 3a5aHue;

v’ omrcanre 6a30BOT0 MpoIlecca;

v QIITOPUTM MOJIEIIMPOBAHUSE;

v/ pe3yabTaThl MOAEIUPOBAHMS;

v/ 00111He BBIBOIBI O paboTe U 3aKIFOYECHHE.

TekcT oTyera 10JKEeH ObITh HAMKMCaH aKKypaTHO U pa300pUnBO OT PYKHU MJIH IIPEJCTABIICH B
BU/JIE paclieyaTKH, 10CiIe KOMIIbIOTEPHOI BepcTKU. B 000MX cityyasix TEKCT T0JKEH NMPeACTaBIATh
co0o0i1 JJormueckoe U3JI0KEHHE cyllecTBa Bonpoca. Henonyctumo npusenenre Ggopmys, Tadbiui
0e3 pa3bsiCHEeHUH Bcex 0003HaueHU U cokpamieHnid. OT4yeT JoKeH ObITh MOHATEH JUIS KaKI0ro
YUTAIOMIETO 0€3 KaKUX-I100 TOMOJHUTEIbHBIX BOIIPOCOB y COCTABUTENEH OTYETA.

4. [locne mnpencraBieHuss oOT4YeTa CTYIEHT JIOJDKEH WMETh, KaKk MHUHUMYM,
MIOBEPXHOCTHBIE 3HAHUS MO KOHTPOJBHBIM BOIPOCaM K paboTe, HMEIOIIUMCS B METOAMYECKHX
yKa3aHUsX, U eMy BbICTaBJIsIeTCst 0ail, KOTOPBIM OLIEHEHA JaHHas JlabopaTtopHas paboTa.

CTyneHT BBINOIHUBIIMN U 3alIUTUBIINN Bce JIabopaTOpHbIE padOTHI O JUCHMILIMHE MOJIydaeT
B KoHIIe cemecTpa 21 6amn. Kaxnas mabopaTopHas paboTa B 3aBUCUMOCTHU OT CTETIEHH CI0KHOCTH
U BaXHOCTH TeMbl oOlleHuBaeTcs uHAMBUAYyanbHbIM Oamiom (K). Illkama onenuBaHus
7a0opaTOpHbIX pabOT yCTaHABIMBAETCS B Hayaje CEMeCTpa W JOBOAMTCSA 1O CBEICHHUS
00yJaronuxcst CTyJICHTOB.

Tabmuma 9. Memoouka oyenusanue blNOIHEHUS IMAN08 1AOOPAMOPHOU pabomvl

Ne PeliTuHTOBBIH
Bup srana

n/n 0aJsn

1. Jlomyck M BBINOJIHEHNE YKCIIEPUMEHTAIbHON 4acTH pabOThI 0,3K

2. [IpencraBnenue oryeTa mo Tpedyemon hopme K caade padoThl 0,2K
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3. 3ammura paboThI 0.5K

[Tpumedanue: K — konudecTBo 6ayioB, 0TBOJAUMOE B paMKaxX PEHTHHIOBOM CHCTEMBI Ha JAHHYIO
paboTy, KOTOpOE ONPELIIeTCs MPEIoiaBaTeieM B Hadae JJabopaTopHOTro Kypca.

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

[TpuMepHBIii IepeYeHb OCHOBHBIX BOIIPOCOB BHIHOCUMBIX Ha 3a4eT MPUBE/ICH HIKE:
Mexanu3msbl TepMoauGGy3un B TBEPAOM Teje

OcHoBHBIE 3aKOHBI TepMOAH(Dy3UHU B TBEPIOM TeIie

OCHOBHBIE TIOJIO)KEHUSI TEOPUU HOHHOTO JISTHPOBAHUS

CtpyKTypa 1 IpUHIHI PabOTHl YCTAHOBKH HOHHOTO JIETUPOBAHHUS
®otonurorpadus Ha MUKpPO3a30pe

[Ipoekunonnas ¢oronurorpadus B rmyooKkoM ynbTpaduoniere
DNeKTpOHHO-Ty4YeBas uTorpadus

X NNk =

PentrenoBckas nurorpadus

9. MaruneTpoHHOE pacnblUICHUE METAJIOB

10. DneKTpOHHO-1y4EBOE PACIBIIICHUE METAIIOB

11. NoHHO-11y4eBOE paclbLIeHHE METAIIOB

12. MHorocJioiHas MeTaJUIM3aLus

13.IlnanapHo-3MHUTaKCHaIbHAS TEXHOJIOTHS Mpou3BojcTBa MC
14.TIpouecchl MOATOTOBKH MOBEPXHOCTH MOTYIPOBOIHUKOBBIX TIACTUH

Memoouueckue pexomenoayuu

[TonroToBka CTYAEHTOB K 3a4yeTy BKJIIOYAeT NpOpabOTKy JIEKIHH, B TEUEHUE ceMecTpa U
HEIMOCPEACTBEHHYIO IOATOTOBKY B JHHM, IIPEALIECTBYIOLIME 3a4e€Ty, BKIIOYasd, KOHEYHO,
MOJTOTOBKY K KOJIJIOKBUYMaM, TECTUPOBAHHIO, BHIITOJIHEHHUIO Ja00paTOPHBIX padOT U UX 3alLIUTY.

JJ1g TOATOTOBKH K OTBETaM BOIIPOCHI 3a4eTa (OHU BBIJAIOTCS B KOHIIE CEMECTPA) CTYACHT
JIOJKEH UCIIOJIB30BaTh HE TOJIBKO KYpC JIEKLIHUN, HO 1 OCHOBHYIO U JOIOJHUTEIBHYIO JIUTEPATYPY
JUIsl BBIpAOOTKM YMEHUS JaBaTh pa3BEpHYTHIE OTBETHI HAa IOCTABICHHBIE BOIPOCHI.

B Xoze moAroToBKM K 3a4eTy CTYAEHTY HEOOXOIUMO oOpallaTh BHUMaHHE HE TOJIBKO Ha
YpOBEHb 3alIOMHUHAHUS, HO U HA CTENEHb MIOHUMAaHUS U3y4aeMbIX BOIPOCOB. A 3TO JOCTUraeTcs
HE IIPOCTBIM 3ay4MBaHUEM, a YCBOGHHEM IIPOYHBIX CHCTEMATU3UPOBAHHBIX 3HAHUU
QHAIUTUYECKUM MbllIeHueM. Clie1oBaTeNbHO, HEMOCPEACTBEHHAS TOATOTOBKA K 3aUeTy JOJKHA
B Pa3syMHBIX IPONOPLUAX COYETATh U 3allOMMHAHME, U ITIOHUMAHUE IPOrPaMMHOI0 MaTepHaa.
Kpumepuu oyenusanus

«3auTeH0»  BBICTaBIsIETCS  OOy4aromiemycs, MPOJEMOHCTPHUPOBABLIEMY  IOJIHOE,
BCECTOPOHHEE, OCO3HAHHOE IPABHIBHOE 3HAHWE NPOrPAMMHOIO MaTepHalla U HM3JI0KHUBIIEMY
OTBET JIOTMYHO, T'PaMOTHO, YOE€IWUTENbHO, TOTOBOIO K JajbHEHIIEMY Npo(ecCHOHATHHOMY
COBEPILECHCTBOBAHUIO.

[Ipn orBere oOyyaroUIUIiC MOXET JONYCTUTh HEKOTOpble HETOYHOCTH, HErpyOble
OLIMOKH, 3aTPYAHATHCSA B CAaMOCTOSTEIHHOM U3JI0KEHUU MaTepHuala, HO MPaBUJIbLHO OTBEYaTh Ha
3a/1aBa€MbI€ €My BOIIPOCHI, B PE3YJIbTATE HABOIALIUX BOIIPOCOB C IOMOIIBIO IPENOAABATEIS
UCIPABIIATH AOMYIIEHHbIE OIIMOKN U HETOYHOCTH.
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«He 3auTeH0» MOXET OBITh BBHICTABJICHO OOydaroleMycs, OOHAPYKUBIIEMY HEMOIHOE,
HEOCO3HAHHOE 3HAaHHWE YYEOHO-TIPOrPpaMMHOTO MaTepuaia, JIOMYCKalIIeMy TIpyObie OIHNOKH,
HECTIOCOOHOMY CaMOCTOSITEIILHO U3JIOKUTH OTBET Ha BOIPOC, OTBEUAIONIEMY HETIPAaBUIIHHO HITH HE

JIAlOIEeMy OTBET Ha 3aJlaHHBIC BOMPOCHL. JleMOHCTPHpPYEMBIii YpOBEHb 3HAHHMI HE MOXKET OBITH

NPU3HAH JI0CTaTOYHBIM JUISI TPO(ECCHOHATBHON AEATEIIHOCTH.

Tabmuua 10. Kpumepuu oyenku kauecmea oc8oeHuUsi OUCYUNTIUHDBL, 3A8EPUIATOUENICS 3a4emOM

Bbanawbl
N . Pe3syabrar
(pedTHHIOBOM Ka4yecTBO 0OCBOCHMS TUCHHUIIUHBI
O0CBOEHUS
OLICHKH)
3auyTeHo
© Brnageer mnporpammubiM  MaTtepuaioM. CrpaBisercs ¢
e3
3aladyaMH, BOIMPOCAMU W JPYTMMH BHJIaMU PUMCHCHUS
46-70 POy PHI O P Py P
3HaHWW. Biageer pa3HOCTOPOHHUMHU HAaBBIKAMH U MPHUEMAMH
CIIa4M 3a4eTa)
BBITIOJTHEHUS MPAKTUYECKUX 3a/1a4.
OOyuaromuiics UMeeT 3HaHUS TOJIbKO OCHOBHOT'O MaTepuara,
HO HE YCBOWJI €T0 JCTaJIeH, TOMyCKaeT HETOYHOCTH,
3aueno (¢ €MOHC €T HEeJIOCTaTO4YHO IIpa e o
. | IEMOHCTPUPYET HEIOCTATOYHO MPABHIIHHBI MYJUPOBKHU
36-45 IpoLeypoi PHPY . P PMYJIp ’
HapyLICHUS JIOTUYECKOU MOCIeI0BATEILHOCTH B U3JI0KECHUN
cIlauM 3a4eTa)
MPOrPaMMHOTO MaTepHualia, UCTIBITHIBACT 3aTPYTHEHUS TIPU
BBITIOJTHEHUH MPAKTUYECKUX PadoT.
JleMOHCTpHpYyeT HENOHUMAaHUE TIPOOJIEMBbI, HE 3HACT
3HAYUTEIIFHON YacTH MPOrPaMMHOI0 MaTepuasa, JOImycKaeT
MeHee 36 HE JOIMYIIEH K
Sara sate CYIIECTBCHHBIC OITMOKHU, HEYBEPEHHO, C OOJIBIITMMH
4eT
Y 3aTPyJTHEHUSMU BBIITOJHICT IPAKTHICCKHE PAOOTHI. DIIEMEHTHI
KOMITETEHITH He CHOPMUPOBAHEI.
5.4.2. Jx3ameH
(konmponaupyemvie komnemenyuu OK-7, I[1K-8).
V3ydyeHre MAMCHUIIIMHBI 3aBEpIIAETCS YCTHBIM OJK3aMeHOM. [IpuMmepHBIl mepeueHb

OCHOBHBIX BOIIPOCOB K 3K3aMEHY IIPUBECH HUXKE:
1.DTanbl pa3BUTHS M COBPEMEHHOE COCTOSHHME TEXHOJOIMM MaTepuajgoB M MpUOOpOB
MaKpO,MUKPO- ¥ HAHOIJIEKTPOHHKH.

2.Knaccudukamuss u oOmas XapaKTepUCTHKAa 0a30BBIX TEXHOJIOTHUECKHUX MPOIECCOB
AJIIEKTPOHHOW KOMITOHEHTHOM 0a3bl.

3. COBpeMeHHHe TCHACHIUN Pa3BUTUA TECXHOJIOTUU 3HeKTp0HH0171 KOMIIOHCHTHOM 0a3bl.

4. Mexannueckas

o0paboTka

MOJIYIIPOBOAHUKOBBIX  MOJJIOKEK (pe31<a, I_HJ'II/I(I)OBKH.,

MMOJIMPOBKA, XUMHUKO-MEXaHUYCCKasA HOJ'II/IpOBKa).

5. XuMmudeckas OUHnCTKa IMOBEPXHOCTU — OCHOBHBIC PCAKTUBLI 1 TEXHOJIOTUYCCKUEC IMTPHUEMBI.

6. MCTOHLI KOHTPOJIA YUCTOTHEI TOBEPXHOCTH.

7.Knaccudukanusi OCHOBHBIX 3arps3HEHHI MOBEPXHOCTH.

8. Xummueckoe TPaBJICHUC KPCMHUS. KuneTnka XuMH4ecKoro TpaBJICHHA.

9.XI/IMI/IKO—,Z[I/IHE[MI/I‘-ICCK8.${ IMOJINPOBKA. AHI/ISOTpOHHOC TpPaBJICHUC.

10.ITmazmoxuMHuIecKoe TPaBJICHUC KPCMHUA, IBYOKHCHU U HUTPpUJ1a KPECMHUA.

11.90nurakcuanbHbIe IIEHKU. POCT SIIMTAKCHUAILHBIX TUIEHOK.
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12. OcHOBHBIE IPUYMHBI 00pa30BaHMs 1€()EKTHOTO MEPEXOTHOTO CII0S MPH SMUTAKCHATIBHOM
HapalluBaHUU.

13.MeTo/p! 0JTy4eHUs AMUTAKCUAIBHBIX CII0EB KPEMHHUSL.

14.OnuTakcus U3 KUIAKOU (a3bl.

15.Ta30(a3pie METOJBI SIMUTAKCHAIBHOTO HApPAINIUBAHHUSA KPEMHUSA: XJIOPUIHBIA METO],
CHJIAHOBBIM METO/I.

16.060pynoBanue Ui STUTAKCHATBHOTO HAPAITUBAHUSI.

17.JlerupoBaHue SMUTAKCUATIBHBIX TJICHOK.

18.TeTeposnuTakcusi KpEMHHUS Ha TUAICKTPUIECKUX MMOT0KKaX. OCHOBHBIE MOJJIOKKH.
19.OcHoBHBIC (DYHKITMU OKHUCHBIX IIJIEHOK B CTPYKTYPE HHTETPATBHBIX CXEM.

20.0Oco0eHHOCTH pOCTa IJICHOK MPU CYXOM M BJI&XHOM oOkucieHHH. CTpyKTypa OKucia
kpemHus. Monenb okucnenus Juna-I'poysa.

21. @akTophl, ONPEAEISIOUINE BIUSHUE Ha CKOPOCTh POCTa OKCUAHBIX IUIEHOK KPEMHHMSI IIPU
OKHUCJICHUMU.

22.060py,Z[OBaHI/Ie JJI1 OKHCJICHUS KPCMHUA. CTI)YKTypHaSI CXEMa YCTAaHOBKH OKHCJICHHS B
TEXHOJIOTHYCCKOM INHUKIIC: CYXOﬁ — BIAXXHBIN — CYXOﬁ KHUCJIOPOA.

23.0021)KI{6HI/I€ IUICHOK JUOKCHUIAAa KPEMHUA U3 MUPOJIUTHYCCKUM PA3JI0KCHUEM MOHOCHUJIaAHA
" €TI0 IMIPOU3BOJHBIX.

24.CxeMbl pEaKTOpPOB OC&XKJEHUS JUOKCHJIAa KPEMHHUS W3 [apora3oBod CMeCH IIpH
MOHWXEHHOM U aTMOC(EPHOM JaBJICHUH.

25.0caxaeHue HUTpUIa KpEMHHUSI.
26.IlepcrieKTUBBI pa3BUTHS METOA0B OCAKACHUS AUIIEKTPUUECKHUX TJICHOK.

27.0OCHOBHBIE TEXHOJIOTMYECKHE METOAbl CO3/IaHUs  JIETUPOBAaHHBIX cJoeB. Poib
JIETUPOBAHHBIX cil0eB B cTpykType UC.

28. Tepmoauddysus. Mexanusmsl 1uddy3un npuMeceit B TBEpIOM TeJeE.

29.Koadpounuent muddysuu. TemneparypHas 3aBUCUMOCTb KOIPPUIMEHTOB AUPPy3un
OCHOBHBIX IIpUMeced B KPEMHUH.

30.11epBsbiit u BTOpO# 3aKkoHbBI DUKAa.

31. Audbdy3ust n3 6€CKOHEYHOTO HCTOYHHUKA.

32. Iuddy3ust U3 orpaHUYEHHOTO UCTOYHUKA.

33. TexHosorust mpoBeaeHus TepMoiu(y3noHHOTO MpoIecca.

34.OCcHOBHbIE MCTOYHHMKHU JOHOPHBIX M akUenTopHbIX npumeceil. Juddysus u3 tBepaoro
TUTAHAPHOTO UCTOYHMKA, U3 Ta30BOM (ha3bl U U3 U3 TBEPIOTO UCTOYHHKA.

35.HounHoC JICTUPOBAHUC. XapaKTepI/ICTI/IKa nmponecca UMINIaHTalluu.

36.IIpoGer wnonoB. Pacnpenenenue mnpobGeros. SlnepHas TOPMO3HAas CHOCOOHOCTB.
DJEeKTPOHHAS TOPMO3HAs CIOCOOHOCTb.

37.PagnanvonHble  HapymieHus. OQQekT KaHaiupoBaHHs. JledekThl CTPYKTyphl B
MIOJIYTIPOBOJIHUKAX IIPY MOHHOM JIETUPOBAHUH.

38.O0opynoBaHue i HOHHOTO JIETUPOBaHUs. VIOHHBIE HCTOYHUKHY.
39. Knaccuduxanus nporeccoB JUTOTpauu.

40.Cxema ¢otonurorpaguyeckoro mnpoiecca. BapriHast (00paTHast) hoTomuTorpadus.
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41.0OcHoBHBIE  CcBOicTBa  (DOTOPE3UCTOB  (CBETOUYBCTBUTENBHOCTh,  pa3peliaromas
CIOCOOHOCTh, CTOMKOCTh K BO3/ICHCTBHUIO arpECCUBHBIX (DaKTOPOB.

42.®otomrabnonbl.  Texmporecc HM3TOTOBICHUS METAJUTM3UPOBAHHBIX  (DOTOIIAOIOHOB.
TexHOMOTHYECKHI MapIIPyT TUIIOBOH GoToIUTOTpadUH.

43.Jlutorpadust B rirybokom ynbTpaduonere.

44 TlpoexuuonHas (potonurorpadusi.

45.31eKTpOoHHAs U PEHTT€HOBCKAsl IUTOTrpadus.

46.OcHoBHBIE MaTepuaibl MeTasu3anuu. TpedoBanus k cuctemam metamuinzanuu MC.
47.CBoiicTBa IUIEHOK aTIOMHHHUA. DNEKTPoA(Py3nn B IIICHKAX ATFOMUHUSL.
48.BakyymM-TepMHUECKOE OCAXKIACHUE METANINYECKUX TIEHOK.

49. Mar"HeTpoHHbIE PAaCIbIIIUTEIbHbIE CUCTEMBI.

50.Co31anue OMUYECKUX KOHTAKTOB.

51. TexHONOruu MHOTOCJIONHON Pa3BOAKH CUCTEM METAILIIU3ALIH.

52.0061mue TpUHLHKIIBI OPraHU3aluu TEXHOJIOTUYECKOTO MPoLiecca.

53.TexHOJIOTUYECKOE OOecIeueHue HAJICKHOCTU  M3JCIUU | KOHTPOJIb  Ka4Y€CTBa
TEXHOJOTHUYCCKOI'0 Imponecca.

54.TpeboBaHusI K YUCTOTE BO3AYIIHON cpeAbl M KIMMaTH4eckuM mapameTpaM. OCHOBHBIE
MOJIOKEHUS SIIEKTPOHHOU THTUEHBI.

55.CocTaB KOHCTPYKTOPCKOM M TEXHOJOTUYECKON JOKYMEHTALINH.

56.CxemMa TEXHOJIOTUYECKOTO MapHIpyTa U3roToBleHUs Oumnosspueix WC ¢ uzomsiueit
00paTHO CMEIIEHHBIM P-N IEPEXOIOM.

57.Cxema TeXHOJIOTHYECKOr0 MapiipyTa u3rotoBieHus ounossipasix MC ¢ quanexTpudeckoit
M30JIALHEH.

58.Cxema TexHosornyeckoro Mapupyra uzrorosienus n- MOII UC, p- MOII UC.
59.Cxema texHosornyeckoro Mapiupyra uzrorosiaenus K-MOII UC,

60.Cxema  TEXHOJOTMYECKOTO  MaplIpyTa  HU3TOTOBJIEHUS  CTPYKTYp C  IOJIHON
TURJIEKTPUUECKOM n30siueit Juist cuitoBbIX 11/1 mpudopos u UC,

Memoouueckue pexomenoayuu npu N0O20MOBKe K IK3AMEHY

[TonroToBka CTy/I€HTOB K 9K3aMEHY BKIIIOUAeT MpopabOTKy JEKIUH, B TEUCHHE ceMecTpa
Y HETIOCPEACTBEHHYIO ITOATOTOBKY B JIHH, PEAUIECTBYIOIINE SK3aMEHY, BKJIFOYasi, HOATOTOBKY K
KOJIJIOKBHYMaM, TECTUPOBAHHIO, BBIMOJIHEHUIO JJAOOPAaTOPHBIX padOT U UX 3allUTYy.

Jljig MOATrOTOBKM K OTBETaM Ha SK3aMEHAllMOHHBIE BONPOCHI (OHM BBIJAIOTCS B KOHIIE
CEMECTpa) CTYIEHT JOJDKEH HCIOJb30BaTh HE TOJBKO KypC JEKUUH, HO U OCHOBHYIO U
JOTIONTHUTEIbHYIO JIUTEpPATypy MJi1 BBIPAOOTKM YMEHHS JaBaThb pa3BEpPHYThIE OTBETHl Ha
IIOCTaBJICHHBIE BOIIPOCHI.

B xone moAroToBkM K 3K3aMeHY CTYJAEHTY HEOOXOAMMO O0paliaTh BHUMAHHUE HE TOJIBKO
Ha ypOBEHb 3allOMMHAHUs, HO U Ha CTENEHb IIOHMMAaHUs U3y4aeMBbIX BOIIPOCOB. MexaHuueckoe
3allOMMHAHUE YUCIIOBBIX 3HAYEHUHN XapaKTEPUCTUK MAaTEPUAIIOB HE PEKOMEHIYEeTCs, HO CTYJEHT
JIOJDKEH OTYETIIMBO MPEACTABIATH ce0e MOPsIOK ATUX BelnduH. HemocpeacTBeHHas HOAroToBKa
CTYJIEHTa K 3K3aMEHY JOJKHA B Pa3yMHBIX IPONOPLHIX COYETATh U 3aIIOMUHAHUE, U TIOHUMAaHHE
IIPOrpaMMHOI0 MaTepHraa.

Kpumepuu oyenusanus
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[To uToram sK3amMeHa CTYJCHTY, U3 MAKCUMaJIbHOTO KOJMYECTBA OAJIOB, KOTOPOE COCTABIISET
30, BeICTABIACTCS:

1)ot 27 no 30 GamnoB, eciiu BIaJeeT MPOrPaMMHBIM MaTepUAIOM IO JUCIUILTHHE B TTOJTHOM
o0BeMe; JI0CTaTOYHO TIIyOOKO OCMBICIMBAET AUCIMIUIMHY, MCUEPIBIBAIOIIE OTBEYAET Ha BCE
BOIIPOCHI; yMEeT  aHaNU3upoBaTh,  CpPaBHMBATH,  KJIACCH(HUIMPOBATH, 0000111aTh,
KOHKpPETH3UPOBaTh U CHCTEMATHU3WPOBATh HM3YYEHHBIH MaTepual, yCTaHABIMBaTh HMPUYHUHHO-
CJICZICTBEHHBIE CBSI3U; YETKO (POPMHUPYET OTBETHI,

2)ot 24 no 26 6ayuIoB, €CNM BIaACEeT MPOTPAMMHBIM MaTEPHAIIOM ITOYTH B IOJTHOM 0O0BEMe
(uMeroTcst MpoOeNbl TOJNIBKO B HEKOTOPBIX OCOOCHHO CIIOKHBIX pa3feliax); CaMOCTOSTENIbHO U
OTYACTH MPH HABOSIIKX BOMIPOCAX JAET MOJHOIICHHBIE OTBETHI HA BOIIPOCHL; HE BCETa BbIACISAET
HauOoJee CYIIECTBEHHBIE, HE I0IIYCKAET BMECTE C TEM CEPbE3HBIX OLIMOOK B OTBETAX;

3)ot 15 no 23 GawioB, eciM BIIageeT OCHOBHBIM OOBEMOM IMPOTPAMMHOIO Marepuaia Io
JUCLUIUIMHE; NPOSBISAET 3aTPYAHEHUS B CAaMOCTOATEIbHBIX OTBETAX, OIEPUPYET HETOYHBIMU
dbopMynupoBKamMH; B MPOIECCE OTBETOB JOMYCKAET OUIMOKH 110 CYIIECTBY BOIPOCOB.

B caywasx, xorzma oOydarouuiicss HE OCBOMJI 00s3aTeNbHBIE MHUHHUMYM IIPOIPaMMHOTO
MaTepuaia Mo AUCHUUIUIMHE, HE cOCcOOEH OTBETUTh Ha BOIPOCHI JIa)Xe MPHU JOMOJTHUTEIbHBIX
HABOJSAIIUX BoIpocax, BeicTaBisiercss 0 OamwoB. CtyneHt, HenoOpaBmmii 36 OaioB B XOJe
TEKYIIEero U pyOeHOro KOHTPOJIS, K 9K3aMeHy He Jomyckaercs. Huke npuBeeHbl KPUTEPUU U
MIOKAa3aTeNM OLIEHUBAHUS IPOMEKYTOUHOM aTTeCTaLlUU.

Tabnuna 11. Kpumepuu u noxazamenu oyenusaHus npomMesHCcymouHou ammecmayuu

[kana mo TpaAUIHOHHOHN MATHOAIITFHON

cucreme
ba3oBblii ypoBEeHb IIponBunyTHIN Bricokuii
HeynosnerBopurenbHO YAOBJICTBOPUTCILHO YPOBCHD YPOBCHb
/mu. xopomo/ ud. 3a4eT | OTAMYHO/ ud. 3aUeT
3a4er

[kana no 6aIbHO-PEUTUHTOBOM
cucTeMe

46 — 60 | 61— 80 81-90 | 91— 100

5.5. KoHTpob KypcoBbIX padoT

(konmpoaupyemvie komnemenyuu OK-7, I1K-8).

TemaTHka KypcOBBIX pabOT, TpeOOBaHUS K HUM U YKa3aHUS 110 X BBIOJHEHUIO
JIOBOJISITCS 10 CBEJICHUS CTY/ACHTOB B Ha4aJle COOTBETCTBYIOIIETO ceMECTpa. TeMBI KypCOBBIX
paboT mpeyiaratoTcsi CTyIeHTaM Ha BbIOOp. CTyJIeHT UMeeT MpaBo BhIOPATh OAHY U3
3asdBJICHHBIX Kaeapoi TeM, IPEABAPUTEIILHO COIIACOBAB €€ C HAyYHBIM PYKOBOAUTEIIEM.
CTyaeHT COBMECTHO C HayYHBIM PYKOBOAMTEIEM KypCOBOM pabOThl YTOUHSET KPYT BOIPOCOB,
HOJUIEKAIUX U3YYEHHIO, BBIOUPAeT 0OBEKT UCCIIEI0BAHUS, COCTABIISET IUIAH U ONPEIeseT
CTPYKTYpY paboTsl. Huxe mpuBOAUTHCS MPUMEPHBIN IIepeueHb TEMAaTHKU KYPCOBBIX paboT:
1.Texnomoruss ¢GopMuUpOBaHUS HMHUTTEpAa OUIOJISPHOrO TPAH3UCTOpPA METOJOM HOHHOMU

VMILIAHTALUU.
2.Texnomnorust GopMUPOBAHUS [TOI3aTBOPHOTO TUAIEKTPHUKA.

3. TexHomnorust popMUPOBaHUSI MHOTOYPOBHEHEBON KOHTAKTHOU cucTeMbl MeTayuu3anuu MC.
4.Texnonorust popmupoBanus uzrorosyieHus n-MOII TpaH3ucTopa ¢ METAIITMUECKUM 3aTBOPOM.
5. CoBpeMeHHbIE TEXHOJIOTHSI JOPMUPOBAHUS KOMOMHUPOBAHHON MEKIJIEMEHTHOMN U30JI1IUU

6.TpexMepHbIe MaTEMaTUUECKHE MOJIENH NTPOLIECCOB JIOKATBHOTO OKUCIIEHUS KPEMHHUSL.
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7.MeTonbl co3/1aHus BBICOKOJIIETUPOBAHHBIX HAHOPa3MEPHBIX JIETUPOBAHHBIX CIIOEB
8.CoBpeMeHHbIE ONITUYECKUE METOIbI TUTOrpadun
9.1lepcrieKTUBHBIE CUCTEMBI MHOTOYPOBHEBOM METaUIM3alUN
10.  ®opmMupoBaHHE HAHOPA3MEPHBIX CTPYKTYP METOJAMHU MOJIEKYJISIPHO-JIY4€BOW 3MUTAKCUU
11. KoHCTpyKIMS M TEXHOJOTHUS CO3JIaHUSI MEPCHEKTUBHBIX OUIOJSPHBIX TPAH3UCTOPOB IS
cBepxObicTpoaeiicTByromux CbUC.
12. KoncTpykuus u TexHoJsiorus cozaanus nepcnektuBHbix M tpansuctopos nius CBHC.
13. KoHCTpyK1IMs ¥ TEXHOJIOTHSI CO3aHUs IEPCIEKTUBHBIX cuiloBbiX M/III-Tpan3ucTopos.
14. KoHCTpYKIIUS ¥ TEXHOJIOTHS CO3aHMUsI IEPCIIEKTUBHBIX CHIIOBBIX OUITOJISPHBIX TPAH3UCTOPOB.
15. IIpoGaemsr pu co3nanuu nepcnektuBHbIx CBUC.
Tpebosanus k cmpykmype u co0eprHCanuio Kypcosou pabomul

KypcoBas pabota nomkHa mpeacTaBisaTh co0o0il 3aBeplIEHHOE UCCIeI0BaHUE, B KOTOPOM
AHATTM3UPYIOTCSI MCCIIEIOBATENBCKHE MPOOJIEMBI B PACCMAaTPUBAEMOM 00JIaCTH, U PACKPBIBACTCS
COJIep’)KaHUEe M TEXHOJOTUHU pa3pelIeHUs ITHX MpoOJieM HE TOJNBKO B TEOPETHYECKOM, HO U B
NPaKTUYECKOM IIJJaHEe Ha MECTHOM, PETMOHAIBHOM WIH (eepaabHoM ypoBHIX. Pabora momkHa
HOCUTh TBOPYECKUH XapakTep, OTBEYATh TPEOOBAHUSAM JIOTUYECKOTO M YETKOTO H3JIO0KCHUS
MaTepuaina, JO0Ka3aTebHOCTH M JOCTOBEPHOCTH (DaKTOB, OTpakaTh YMEHHs CTyJeHTa
MIOJIb30BATHCSl PAIlMOHANBHBIMA TpUEMaMH TOWCKA, OTOOpa, OOpabOTKM M CHUCTEMaTH3alUd
uH(pOpPMAIIUU U COAEePkKATh TEOPETUUECKUE BHIBOJIBI U MPAKTUUYECKUE PEKOMEHIAIIHH.

CTpyKTypHO KypcoBas paboTa COCTOMT U3 CIEAYIOLIUX pa3/eloB: TUTYJbHBIN JIKCT,
BBEJICHUE,  COJEp)KaTeslbHAs  4YacTh,  3aKJIOUEHHUE,  JIUTeparypa,  MPUIOKEHUs(TIPU
HeoOxoaumocTH). O0beM KypcoBoil paboT moinkeH ObITh He MeHee 25 crpanun. OdopmieHue
paboTsl mpoBoAUTHCS Ha mUcTax popmara A4, mpudt Times New Roman cyr(kerns14), uarepsain
1, mons (cmpaBa 1,2cm, cineBa 3,0cMm, cBepxy u cHu3zy 2,0cm). CCbUIKM Ha HHUTHUPYEMYIO
JUTEpaTypy, PUCYHKH M TaOJIULBI CKBO3HBIE. | TyOMHA JIUTEpaTypHOro MOUCKA MO TeMAaTUKE
KypCcOBOM paboThl OJKHA BKIIIOUAT paboThl, OMyOIMKOBaHHbIE HE mo3aHee 10 jeT Ha MOMEHT
BBITTOJIHEHUS] PaOOTHl. BbInosHeHne KypcoBoi paboThl CKIIaIbIBAETCS U3 HECKOJIBKHX ITalloB:
aHaM3 JIUTEPATypHBIX M HWHBIX HCTOYHUKOB HH(OpMAIIMHM, COCTaBICHHWE IUIaHA pPadoTHI,
HaKoIJIeHHe 1 00paboTka (pakTHyeckoro Marepuania, HanucaHue u opopmieHue paboThl, 3alIUTa
KypCOBO# paboThI (ITPOEKTA).

Kpumepuu OYECHUBAHUA KYPCOB0O2O npoekma

3aBepllleHHass KypcoBas paboTa 3a HENENI0 A0 3allUThl IPEACTABISETCS CTYIECHTOM
PYKOBOJUTEIIO, KOTOPBIN PEIIaeT BOIIPOC O JIOMYCKE CTYI€HTA K 3allluTe KypCOBOW pabOTHI.

Pe3ynbTathl 31U THI KypCOBOIO MTPOEKTA OLIEHUBAIOTCS IU(PepeHIUPOBaHHON OTMETKON
(«OTIUYHO», «XOPOILIOY», «YAOBIETBOPUTEIBbHOY). HIke puBeIeHbl KpUTEPUH OLIEHKU:

Tabnuua 12. Kpumepuu u nokasamenu oyeHuanus Kypcogou pabomoi

Onenka

HEYI0BJIETBOPUTEIHLHO YIOBJIETBOPHUTEJIHLHO XO0pOIIo OTJINYHO
MeHee 601 0ay1a 61-80 6ana0B 81-90 6as10B 91-100 6a/10B
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Pabora BeinoiHeHa HE B
COOTBETCTBHUH C
YTBEPKJACHHBIM TIJIAHOM,
HE PacKpBITO CO/IEPIKaHUE
Ka)JI0T0 BOIIPOCA.
CryneHToM He clieJaHbl
BBIBO/JIBI 110 TEME PAOOTHI.
['pyOble HEOCTATKH B
oopmiIeHHH PaOOTHI.
[Tpu 3ammre paboTHI
CTY/ICHT HE BJaJeeT
MaTepHajoM, He OTBEYaeT
Ha BOIPOCHI.

Pa6ota Brimonnena B | Pabora BeimtonHena | Pabora  BeINMONIHEHA
COOTBETCTBUUN C | B COOTBETCTBUHN C | COOTBETCTBUU
YTBCPXKACHHBIM YTBCDKACHHBIM YTBEPKJIACHHBIM  IUIAHOM,
IUTaHOM, ~ HO  HC | TIIaHOM, MOJHOCTBIO PacKpBITO
[MOJIHOCTBIO IIOJIHOCTBIO comepKarue KaXKI0T0
PacKpBITO PacKpBITO

BOIpOCa, CTYJICHTOM
COJICpPIKaHUE KKIOTO | COACpKAHKE

cOpMyITHPOBAHBI
Bonpoca. CTyJIEHTOM | KaXJIOr0 BOIpoca. 5
HE cnenanbl | Hesnauntenpupie | COOCTBCHHBIC
COBCTREHHEIC 3a- apryMeHTHPOBAaHHbBIC
BBIBOJBI 110  TEME | MeuaHms K| BPIBOJIBI TIO TEMe paboTHI.
paboTHI. I'py6sie | opopmenuio Odopmnenne paboTI
HEIOCTATKHU B | paGoTHL. TTpu | COOTBETCTBYeT
0(1)60pMJ'Ie;III/II/I samure  paGorpr | TPCABABIICMBIM
abotsl. [Ipu 3amure
pa6OTLI p > H;l[eHT CTYZeHT Biajeer TpeOOBAHUSM. [Tpu
Igna6o BJI};.I[eeT Matepuanom, o | SAUATE paboThl CTYIACHT

oTBeuaeT He Ha Bee | CBOOOIHO BIaficeT

Marepna- MaTepUajOM M OTBEYaeT
JOM, OTBeuaeT He Ha| BOTPOCEL

Ha BOIIPOCHI.
BCE BOTIPOCHI.

6. MeToanyeckue MaTepuaJibl, ONpe/e/siioliue Mpoue1ypbl OlleHUBAHUSA
3HAHMIA, YMEHHUIi, HABBIKOB U ONBITA JeSITeJIbHOCTH

Tabnuna 13. Pesynomamul oceoenus yueOHot OUCYUNIUHbL, NOOAeHCauUe NPosepKe

Pe3yabTaThl 00yueHus

OcHOBHbIE IOKA3aTeJIH OLIEHKH pe3yabTaToB

(koMIeTeH M) o0yueHust
CriocoO6HOCTB K | 3HaTh: OCHOBHbIE IIpaBWJIa W MPUEMbl CaMOOPraHU3aALUU U
caMOOpraHu3aIu u | camoobpazoBanus - (OK-7)31.

camoo0OpazoBanuio (OK-7)

Ymers:

— OpraHU30BBIBATH TIPOIIECC CaMOOOpPa30BaHHsI BO BPEMEHHOU
nepcnektuse - OK-7(Y1);

— CaMOCTOSITEJIbHO OCYIIECTBIISITh TOUCK, XpaHeHHe, 00paboTKy U
aHaM3 WHQGOPMAIIUKN U3 Pa3TUYHBIX UCTOYHUKOB M 0a3 JaHHBIX 1O
CBOWCTBaM, TEXHOJOTMH IIOJIYUYCHUS TPUMEHCHHIO MaTepHajioB
DJIEKTPOHHOW TEXHUKE, MPEJCTABIATh e¢ B TpeOyeMoM Qopmare ¢
UCTIOJIb30BaHUEM HH()OPMAITMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX
texnousoruit - OK-7(¥2).

Baapers: MeTogaMu U criocobaMu caMOCTOSITENBHO MTPHUOOPETaTh
HUCIIOJIBb30BATH B HpaKTquCKOﬁ JACATCIIbHOCTH HOBBIE 3HAHUA
YMEHHUS, B TOM YHCJIE€ B HOBBIX OOJACTSAX 3HAHUH, CBSI3aHHBIX
HAHOTEXHOJIOTUSIMU MAaTE€pPHAIOB M CTPYKTYp B DIJIEKTPOHHKE
OK7(B1).

o = =

CrocoOHOCTh BBITIONHSATH
paboThI IO
TEXHOJIOTHYECKOM
MOJATrOTOBKE MPOU3BOICTBA
MAaTEepHAIOB U U3JIEITAIN

3HaTth:

- dbuznveckre u GU3NKO-XUMUIECKUE TPUHITUITBI, JISKAIINUE B
OCHOBE 0a30BBIX TEXHOJOTUUYECKHUX MPOIIECCOB, TPUMEHSIEMBIX B
MHUKpO- 1 HaHo3nekTpoHuke — [1K-8(31);

- METObl KOHTPOJISI U MPAKTUUECKUE BO3MOKHOCTH
KOHKPETHBIX TEXHOJIOTHYECKUX TPOIECCOB IS MTOTyUEHUS
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3JIEKTPOHHOW TEXHUKH

(IIK-8);

MaTepuajoB U CO3AAHUS YCTPOMCTB MUKPO- U HAHODJIEKTPOHUKH —
[TK-8(32).

YMmern:

- OPUEHTHUPOBATHCSI B MHOTOOOpa3uu COBPEMEHHbIX
TEXHOJIOTUYECKUX METOJIOB U IIPUEMOB MUKPO- ¥ HAHODJICKTPOHHUKH
—IIK-8(VY1); - pazpabarpIBaTh TEXHOJIOTHYECKHUE CXEMBI
IIPOM3BOJICTBA MAaTEPUAJIOB U YCTPONUCTB MUKPO- U
HaHOo31eKTpoHUKHU — [IK-8(VY2); - onpenenars onTuManbHble
PEKUMBI IPOBEICHUS OT/IEIbHBIX TEXHOJIOIMUECKUX ONepaLuii —
ITK-8(VY3).

— BBICTPAaWBaTh CXEMbI TEXHOJIOTHYECKHX MApIIPYTOB U3TOTOBJICHUS
U3JIeUH HHTErpanbHOM 3neKTpoHuku - [1IK-8(V4)

Baagern:
- HepBI/IIIHI)IMI/I HaBbBIKAMN COCTABJICHUA TCXHOJOTI'NMYCCKUX
MapuipyroB  IIPOBEICHUSI IIPOLIECCOB U HU3TOTOBJIICHUA

HOJIYIIPOBOJTHUKOBBIX CTPYKTYP MHTETpaibHOM 3nekTpoHuku —IIK-
8(B1);

— TEXHOJIOTHSIMH TIOWCKa, XpaHeHus, o0paboTKum H aHamu3a
uH(pOpMallMl M3 pa3IMYHbIX MCTOYHMKOB M 0a3 JaHHBIX IO
CBOICTBaM, TEXHOJIOTUY IOJYyYEHUS] U IPUMEHEHUSI MaTepUajIoB U
CTpYKTYyp HaHo3nekTpoHuku — [1K-8(B2);

— HaBBIKaMM CaMOCTOSITEIbHOIO U3YYEHHUs U PELICHMs BOIIPOCOB U
3ajjad  MaTepUaOBETYECKOr0 acmekTa B HpodecCHOHaTbHON
obnactu- [1K-8(B3).

Tabnuua 14. Smanwr hopmuposanusa komnemenyuu u UCnoIb3yembie CpeoCmed OYeHUBAHUS

Ne| Cocras ®opMHupoOBaHHUeE ITIEMEHTOB KOMIIETCHIINH
1. | Conepxanne OK-7(31), IK- OK-7(Y1), OK-7(Y2), IIK- OK-7(B1),
JTaIoB 8(31), IIK-8(32) 8(Y1), IK-8(Y2), MK8(Y3), MK-8(B1), IK-8(B2),
MK-8(Y4) MKS8(B3)
2. Busr 1.JIekumn 1.Jlaboparopusie padotsl | 1. JIabopaTopHbIe
3aHATUH 2.Kouncynpranuu 3. 2.CamocrosrenbHas pado- paboThI
CamocTosiTenpHast Ta 2.CamocTrosTenbHast
pabota 3. KypcoBas pabota paGoTa
4. Kypcosast pabora 3.kypcoBas paboTa
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3.| CpeactBa | 1.Ilocewenue 3anamuu | 1. Lonyck u 1.3awuma
OLICHUBAHUS | (cM., pas3a.5, Tabu. 6). 8bINoIHEeHUe pesyromamos
2.Konnoxkeuym nabopamopHol pabomul aabopamoptiol
(cm., pasn.5, Ta6mn.7) (cm., pasn.5, Ta6m1.9) ,’} agon;bl(CM" pasL.>,
3. TecmuposaHnue 2. Obpabomxa 2a 19)
(cMm., pazn.5, Tabmn.8) pe3yibmamos u )
4. 3auem noo2omoeka omuema o Tecmuposanue(cm.,
(cM., pasn.5, Tabn.10) | evinoanenHoti pabome. pasn.5, Tabn.8) 3.
5.9k3amen (cm., pasn.5, Ta6:1.9) 3. Koanoxeuym(em.,
(em., pa3n.5, Tabn.11) | Tecmuposanue(cm., pasn.5, Taon.7)
5.Kypcosas paboma pasn.5, Tabn.g8) 4. 4.3auem
(cM., pa3n.5, Ta6m.11) Konnoksuym(cwm., pasn.s, (em., pasn.5, Tabu.10)
Ta611.7) 5. Ok3amen(cm., pasn.s,
5.3auem Tabm.11)
(cm., pasn.5, Ta6:1.10) 5.Kypcosas paboma
6. Ox3amen(cm., pasn.s, (em., pasn.5, Tabun.12)
Tabm.11)
5.Kypcosas paboma
(cm., pasn.5, Ta6m.12)

YpoBeHb CPOPMHUPOBAHHOCTH DJICMEHTOB KOMIICTCHIIMA B paMKaxX H3y4YCHHS JTaHHON
JMCIUTUTMHBI BKITFOYAET YETHIPE YPOBHS:
v HUBKUTL YyPOBeHb(0YeHKA «HEYO0BIIeMEOPUMENbHOY) XapaKTEPU3YETCs

au00 OTCYTCTBUEM, JTHOO0 YACTUIHOH CHOPMUPOBAHHOCTHIO SJIEMEHTOB
KOMIICTCHITUH;

v 6az06vlil ypoeens (0yeHKa «y0081emeopumenbHo») ABIAETCS
00s13aTeNIbHBIM AJIS1 BCEX 00YYaroIUXcsl O 3aBEPIICHUH OCBOCHUS
JVICIUTUTAHBI, B TIEJIOM DJIEMEHTHI KOMIIETEHITNI c(hOPMUPOBAHEI;

v npoosuHymulil yposens (OYeHKa «Xopouioy) XapaKTepu3yeTcs
MPEBBIIIEHNEM MUHIMAJIBHBIX XapaKTEePUCTHK C(hOPMUPOBAHHOCTH
KOMIIETEHIIMH 10 3aBEPIIEHIH OCBOSHUS TUCIIUILIMHEI,

v 8bICOKULL YPOBeHb (OYCHKA KOMIUYHOY) XaPAKTEPU3YETCS MAKCUMAIbHO
BO3MO’KHOU BBIPKEHHOCTHbIO KOMIIETEHLIUU U SBJISIETCS BAKHBIM
Ka4yeCTBEHHBIM OPHEHTUPOM JUISI CAMOCOBEPIIICHCTBOBAHUSI.

Hwxe B Tabnune 14 mpuBeneHbl o0ue XapakTEPUCTUKA U KPUTEPUHU OIICHUBAHUS YPOBHS
OCBOEHMSI JIIEMEHTOB KOMIETEHIIMI 3aKPETJIEHHbIX 3a JUCIUILIMHOM.
Tabmumua 15. Obwue xapakmepucmuxu nokazameneii u Kpumepues oyeHUBaAHUsS
KOMnemeHyuu no Smanam

IToka3aTenu u 3HAaThH YMeThb Baagernb
KpUTEepUu
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(Huskmii ypoBeHs)

3HAHUS, IIyTaeT
OCHOBHBIE ITOHATUS
Y KaTeropyuu B
U3y4yaeMon
o0nacTH.

MO3BOJISIOT BBITTOTHUT
HECJIOKHBIE 331a4U B
u3ydaeMoii obnacty,
COBEpIIIaeT OMUOKH.

«OTINYHOY OO0magaer VYmeer NnpuUMeHsATh | Braneer
(BBICOKMIi YPOBEHb) (baKkTUYECKUMU U | IOJNyYEHHbIE 3HAHHS | TEXHOJIOTUIMU B
TEOPETUYCCKUMHU VIS peleHust | n3ydaeMoin
3HaHUSIMH B | IPOM3BOJICTBCHHBIX U | PEIMETHONH OO0JIACTH
npezenax UCCIIEIOBATEIIbCKH U WMEET HAaBBIKU HX
U3y4aeMoin 3aJa4 B HW3y4aeMOM | COBEPIICHCTBOBAHMSI.
obsactu ¢ | obmactu
OHUMaHHEM
TpaHMII
PUMEHUMOCTH.
«Xoportio» 3HaeT QakThl, Ob6nanaer Anantupyer cBoe
(HpoanHyTblﬁ IIPUHIHUIIBL, AUalla30HOM IIOBEICHUE K
YPOBEHb) nporeccel, oomue | MPaKTUHCCKUX 00CTOATENBLCTBAM B
MOHATUSA U YMeHHH, TpeOyeMbIX pelIeHNH 33134 B
KAaTETrOPHUH B UL PCWICHIA | 13vyaemoii 06macTu
mpenenax PO eCCUOHATBLHBIX
H3y4aeMoil 00J1acTu 38
a4
«Y noBnerBoputesibHO» | O0namaer O6nanaer Crioco6eH BBIMOTHSATH
(mOporoBeIii ypoBens) | 06a30BbIMH OOIIMMHU | OCHOBHBIMH paboThI B U3y4aeMoi
3HAHUSMU B YMCHHSIMH, obnactv o
U3y4aeMoi o0yiactu | TpeOyeMbIMU JITIst KOHTPOJIEM .
BBITIOJTHEHHS
HECIIOXKHBIX 32124 B
U3y4aeMoi 00JacTu
«HeynoBnetBopuTenbHO» | OTPHIBOYHBIE YMmenus He HcnpiThIBaeT

TPYJHOCTHU TIPH
pEIIeHnH 3a71a4 B
U3y4aeMoii oonactu
JaKe 1o
PYKOBOJICTBOM

7. YueOHO-MeTOANYECKOE O0ecmeueHne TUCIMIINHbI

PaIoOd’IEKTPOHUKH,

Ocnognas numepamypa
1. Opnukos, JI. H. TexHomorust MaTepuanoB U U3EINI 2JIEKTPOHHON TeXHUKHU. YacTs 1
[DnexTpoHHBIH pecypc] : yuedHoe mocodue / JI. H. OpnukoB. — DIEKTPOH. TEKCTOBBIE JaHHBIE.
— Tomck : ToMckuii Tocy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U

2012. — 98 c. — 2227-8397. — Pexxum nocryna: http://www.iprbookshop.ru/13990.html

2. Opnukos, JI. H. TexHonorus MaTepuanoB U U31€IUIN 2JIEKTPOHHON TeXHUKH. YacTp 2
[DnexTponHEbIi pecypc] : yaedbnoe nmocodue / JI. H. OpnukoB. — DIIEKTPOH. TEKCTOBHIE TaHHBIC.
— Tomck : ToMckuii rocy1apCTBEHHBIM YHUBEPCUTET CUCTEM YIPABIICHUS U

pPaanoO3JICKTPOHUKH,

2012. — 100 c¢. — 2227-8397. — Pexxum nocryna: http://www.iprbookshop.ru/13991.html
3. Yepnser B. H. TexHonorus mpon3BoACTBa HHTETPAILHBIX MUKPOCXEM M MHUKPOIPOIIECCOPOB. -

Jlononnumenvnas numepamypa
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5.

. Taupo IO.M., llBetkoB B.®. TexHONOrMs MOJYNPOBOJHUKOBBIX M AUDIEKTPHUUECKUX

martepuanoB — CII6.: U3 — Bo «Jlanby, 2002, 424 C.

. Kypnocor A.U., FOxun B.B. TexHonorus npou3BOJACTBa MOIYIPOBOIHUKOBBIX MPUOOPOB U

HMHTETpajJbHbIX MUKpocxeM. M.: Beiciias mikoina, 1986, 367 C.

. T'aes, JI.C. TexHONOTHsI MaTepUAIIOB U W31 HAHOAIIEKTPOHUKH [ Tekcr]:yuebHOe mocooue/

I'aeB /I.C., Haramnexesa P.P.- Hanpuuk, Ka6. bank. ya-1, 2017.-106¢.

. T'aes, [[.C. ®yHKIIMOHAIbHBIC PATUOTEXHUUECKHE MaTepHaibl U TOKphITH [Teker]: (yaeOHoe

noco6wue)/ [1.C. I'aes, B.A. [lanuenxo, P.I1I. Temes, 'onoB C.2K.- Hanpuuk, Kab. bank. yH-T ,
2017.-99c.
["aes, I.C. MaTtepuanbl 1 KOMIIOHEHTHI HaHOAJIEKTpOHUKH. [Tekct]: yueoHoe mocooue/ [1.C.

I"aeB, B.A. Ilanuenko, P.I11. Temes.-Hanpuuk : Ka6.-bank. yu-t, 2017.-96¢.

SR W=

~N O

Hnmepnem - pecypcul

http://lib.kbsu.ru/ - bubnuorexa KbI'Y.

http://www.garant.ru/ - CripaBo4yHasi mpaBoBasi cucteMa «l apanT».

http://www.consultant.ru/ -CripaBounas npaBoBas cucrema «Koncynbtant [lnrocy.
http://www.studmedlib.ru - 9bC «KoHcynbTant ctynenra»

DNEeKTPOHHBIE BEPCUU KypHAIOB: “@u3nka TBepaoro tena’”, “XypHan TexHuueckoil pusuku’”,
“IlucbmMa B KypHal TeXHHYECKOH ¢u3nkn’, “Ou3nka W TEXHHKA IOJYIPOBOJAHUKOB™
http://journals.ioffe.ru.

. www.nanonewsnet.ru — CaiT o HaHOTeXHOJIorHsaX B Poccun.

www.nanodigest.ru — I/IHTepeHeT - )KYpHaJI O HAHOTCXHOJIOTHAX

. www.nanometer.ru — CaiiT HaHOTEXHOJOI'MYECKOI'O COOOILECTBA YYEHBIX, CTYJEHTOB H

JIF0003HATEIbHBIX YUTATEIEH

9. www.nano-portal.ru - ITopTan NocBsIlEH pa3BUTHI0 HAHOTEXHOJOTMH M MX BHEAPEHUIO B
IIPOM3BOJICTBO.
10.  www.portalnano.ru/read/databases - ba3za nanHeIx @enepalbHOrO0 HMHTEPHET-IOpTaIa

«HaHoTexHoIOTHT 1 HaHOMAaTCPpUAIIBD).

8. IIporpamMmmHoe o0ecnieyeHre COBPEeMEHHBIX HHPOPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIl

. CTyzieHTbl UMEIOT JOCTYN K €AMHOMY 00pa3oBaTelIbHOMY IOpTally, I/le MOTYT B OTKPBITOM

JOCTyIE TIOJMB30BaThCS pecypcamMH Y4eOHO-METOIUYECKONW IUTEPaTyphl, SIBISIOIIUMUCS
paspabotkamu Benymux BY30B Poccun.

. J1J19 peUTUHIOBOTO KOHTPOJISI UCIIOJIB3YETCSl CHCTEMAa KOMIIBIOTEPHOI'O TECTUPOBAHUS Ha Oa3e

nporpamMMHoro odecnieueHust Moodle.

. [Ipu BeINoNHEHNN 7a00PAaTOPHOTO MPAKTUKYMa CTYIEHTHI B 0053aTE€IbHOM MOPSJIKE IPOBOISAT

00paboTKy IKCHEPUMEHTATBHBIX JAHHBIX ¢ MPUMEHEHHEM MpPOrpaMMHBIX MakeToB Microsoft
Exell, MathCad (Academic MathCAD License).

.B paMKax obOecrnieyeHUs MNPUMCHCHUSA KOMIIBIOTCPHBIX TEXHOJIOTHII B O6pa30BaTCJIBHOM

nmponecce HMEIOTCA  CICHUAIM3UPOBAHHBIC KOMIBIOTCPHBIX KjlacCa C€ COBPEMCHHBIM
MporpaMMHBIM obecrieueHHEM U HMMCIOIIMM BBIXO/] B I/IHTepHCT.

. IIponyktst MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition

Enterprise) noanucka (Open Value Subscription) Ne V 2123829.

. Kaspersky Endpoint Security Crangaptasiii  Russian Edition Ne nunensun 17EO-

180427050836-287-197.
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7. ApxuBarop 7z (6ecruiatHoe 110).

8. [Iporpamma mist pabotsl ¢ pdf my6nukanusimu Adobe Reader (6ec-mmatHoe T10).
10 ITakeT matremaTudeckoro anainu3za SMath Studio (6ecrmataoe T10).

11. Cucrema nocrpoenue rpapukoB SciDAVis (6ecrumataoe I10).

12. Cpena pa3paboTku BUpTyasibHBIX TpuOopoB MyOpenLab (6ecrmataoe I10).

9. MaTepuajibHO-TEXHUYECKO€E o0ecrnevyeHne padoTpl

MarepuanbHO-TEXHUUECKYI0 0a3y /sl MPOBEACHUS 3aHATUHN 110 TUCIUTUIMHE COCTABIISIOT: -
CHelUalu3UpoBaHHasl ayJUTOpHUs, HCIOJb3yeMash NpU MPOBEACHUM 3aHATUI
nexknuonHoro Tuna Ne238, pacmonoxeHHas 1o azapecy: 360004, KabapauHo-
Bankapckas pecnyonuka, r. Hanpuuk, yn. YepnslieBckoro, 175, y4eOHBINH KopIiTyc
yauBepcuteta Ned (DOMD), ocHamieHHas MYJIbTUMEAUHHBIM IPOCKTOPOM U
KOMIUIEKTOM  aliaparypbl, I03BOJSIONIEN  JIEMOHCTPUPOBAaTh TEKCTOBBIE U
rpaduyeckrue MaTepuanbl;

- pabodee MecTO IMPENoaaBaTes; -
pabouune MecTa CTYJCHTOB; - MEJIOBast
JI0CKa.
MynpTuMeauitHas mpe3eHTalusl, CONPOBOXKAAIOIIAs JIEKIIUIO, [TO3BOJISIET IPENO1aBaATEIIO
AKILIEHTUPOBATh BHUMAHUE CTYACHUECKON ayAUTOPUH Ha KIIOUEBBIX BONPOCAX JIEKIIUH.
Hucnunnuna obecrieueHa:

- TECTOBBIM MaTepuaiamMu B
AJIEKTPOHHOU OOydaroIie cucreme
«Moodle» (OTKpBITHIN
YHUBEPCUTET);

- KHIWKHBIM (OHIOM OMOIHOTEKH; -
AIIEKTPOHHBIMHU BEPCUSIMHU
yu4eOHUKOB.

JIaGopaTopHble 3aHATHS [0 JAUCLUIUIMHE MPOBOAATCS B KOMIBIOTEpHOM Kiacce (Ne319,
ocHatieHHoi coBpemeHHbIME [1K B konmuyecTBe 16 mitT.; paboyee MecTo MpenoaaBareis; paboune
MecTa CTY/IEHTOB; MEJIOBast 10CKa).

CryneHTsl UMEIOT JocTyn Yepe3 MHTepHeT nocTyn K 3JeKTpOHHOM oOydarolieit cucreme
«Moodle» (OTKpBITBIf YHUBEPCUTET), KOTOpasi MO3BOJSET pa3MeliaTh 3JIEKTPOHHBbIE yueOHbIE
KYpPCBI B CBOOOTHOM JIOCTYTIE JUIS CTYACHTOB YHHBEPCHUTETA.

IIpu npoBeneHMM 3aHATUH JIEKIMOHHOIO THUIA, CEMUHAPCKUX 3aHATHH U Jp.

UCTIOJB3YIOTCS:

JUUEH3UOHHOE NPOZPAMMHOE 0DecneyeHue u c60000HO PACHPOCMPAHAEMbLE RPOZPAMMDbL:

v Microsoft Office mumensusi: Jloroop Nel35 or 22.05.2018, morosop Ne 1-21100 ot
20.09.2017, cepruduxar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/201631603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
noroop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot
25.11.2014, pmorosop Ne03311000023140000770003152-01 ot 29.12.2014, nmorosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, cepruduxar ot 20.04.2009,
ceptudukat ot 18.06.2008, cepruduxar ot 12.10.2007, cepruduxar ot 14.03.2007;

v' apxuBarop 7z, Adobe Acrobat Reader nuiensus: mpeocTaBisieTcst GECIIIATHO HA YCIOBHUSIX
o azapecy https://www.adobe.com/ru/legal/terms.html;
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v' Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome niiiieH3ust: Ipea0CTaBIsSeTCsI
0ecIIaTHO Ha YCIIOBHSX JIMIICH3MOHHBIX COTJIAIIEHWH Ha NPOrpaMMHOE OOecHedeHue C
OTKPBITBIM UCXO/THBIM KOJIOM o azpecy
https://code.google.com/intl/ru/chromium/terms.html.

v' . Ilporpamma jutst pabotsi ¢ pdf mybnukanusmu Adobe Reader (6ec-mnarnoe I10)

v' Tlaker Marematrueckoro ananusa SMath Studio (6ecruiataoe I10)
v" Cucrema nocrpoenue rpapukoB SciDAVis (6ecruiataoe I10)
v' Cpena pa3paboTku BUPTyaabHBIX IpubopoB MyOpenLab (Gecruiaraoe I10)
JUJis CTYICHTOB C OTPaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI CO3JIaHBI CIICIIHATLHBIC

yCIOBUS JJIA MONydeHus oOpazoBaHusa. Crenuanu3MpOBAHHOE IOMEIIEHUE Ul WHBAJIUIOB
pacmonoxkeHo mo axapecy: 360004, Kabapauno-bankapckas pecnyOnwka, r. Hampuuk, yoI.
UYepHnsltieBckoro, 173, rnaBHblid y4eOHBINH KOPITyC YHUBEpCUTETa, ayauTopus Nel45.

B mensx [MOCTymHOCTH TOJY4YEHHs BBICHIETO 00Opa3oBaHUS 1O 0O0pa3oBaTEIbHBIM

nporpaMMaM MHBAJIMJAMH W JIMIAMH C OTPAaHWYCHHBIMH BO3MOKHOCTSMH  37I0POBBSI
YHUBEPCUTETOM 00€CIIEUNBACTCS:

v/ albTepHATHBHOM Bepcueil OpUIHAIBHOTO caiiTa B ceTH «MHTepHEeT TS CI1ab0BU/IAIINX;

v/ IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOLIEr0 00YUaOIIeMyCsl HEOOXOUMYIO TTOMOIIIb;

v/ Ul MHBAJIMIOB W JIMIl C OrPAHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbS IO CIyXy —
IyOIMpOBaHHE BCIYX CIPaBOYHOW HWH(OpMAnMUM O pacnucaHWW Y4eOHBIX 3aHSATHM;
o0ecrieyeHrne HaIeKAIUMU 3ByKOBBIMU CPEJICTBAMHU BOCIIPOU3BEICHNUS HH(POPMALINH;

v/ [UTsl MHBAJIHIOB U JTHI[ C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/J0POBbSI, UMEIOLIUX HAPYIICHHS
OTIOPHO-JIBUTATENIFHOTO  amlmapara, CO3JaHbl MaTepHaJbHO-TEXHUYECKUE  YCIOBUS
o0ecIeunBaroIe BO3MOKHOCTD OECIIPEIIITCTBEHHOTO JI0CTyIa 00yJaloUIMXCs B y4eOHbIC
NOMEIICHUS, 00BEKTY MUTaHMS, TyaJETHbIC U APyrue MOMEIICHUSI YHUBEPCUTETA, a TAaKKe
npeObIBaHUS B YKa3aHHBIX IOMEIIEHUSAX (HAlIW4YMe PACIIMPEHHBIX IBEPHBIX MPOEMOB,
MOpYYHEH U IpYruX MPUCTIOCOOTIEHU).
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JIuct u3MeHeHuii (onoTHEHi) B paboueit
nporpaMme JUCITUTIITUHBI (MOTYIIs)

51.B.14. «OCHOBBI TEXHOJIOI' MM DJIEKTPOHHOU

KOMITOHEHTHOU BA3bI»
11.03.04 — DJjIeKTPOHUKA ¥ HAHOYJIEKTPOHUKA Ha 202__ -202 yueOHbIii 1o/
Ne IlepeyeHb BHOCUMBIX U3MEHEHUN
OnemeHT (nmyHkT)PII1 . IIpumeyanue
/1 (TomoIHEeHMI)

Obcyacoena u pekomeno0osana Ha 3ace0anuu Kageopol
AJIEKTPOHUKHU ¥ MH(OPMAIIMOHHBIX TEXHOJIOTHH, TPOTOKOJ

No

OT « »

3aBenyrommii kageapon
MOJIIHNCH

202 T.

/  P.II. Temes /

pacudpoBKa MOATUCH

Jara
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