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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
DNEeKTPOHUKA U HAHOAJIEKTPOHUKA M3YYEHUE AUCIUIUIMHBI OCHOBBI TEXHOJIOTMH 3JIEKTPOHHOM
KOMITOHEHTHOM 0a3bl HampaBlIeHO Ha (OPMHUPOBAHUE DJIEMEHTOB CJICIYIONINX OOIMIEKYIbTYPHBIX
1 Tpo(PeCCHOHATIBHBIX KOMIIETEHITUH:

IIKC-3 CmocobeH BBIIONHATH PabOTHI 1O TEXHOJOTHYECKOH MOATOTOBKE IIPOM3BOJICTBA
MAaTEepUaJIOB U U3ACIIUK 3JIEKTPOHHOW TEXHUKHU

IKC-b.3.1 Crioco6eH TpoBOIUTE YUET BUAOB U 00BEMOB IPOU3BOJICTBEHHBIX PaboT
HKC-b.3.2. CniocobeH ocymecTBIATh perIaMEHTHOE 00CITy)KHBaHHE 000PYI0BaHUSI.

B PE3YIBbTATE OCBOCHUA AUCHUILIMHBI CTYACHT JOJKCH:

3HaTh:
— (PU3UYECKYIO CYIIHOCTh MPOIIECCOB JISKAIIUX B OCHOBE 0A30BBIX TEXHOJIOTUI U3TOTOBJICHUS
W3AEJUI DIEKTPOHHON TEXHUKHU;
— T€XHOJIOTUH IIPOU3BOJCTBA MAaTEPUAJIOB U U3/EIINN 3JIEKTPOHHON
TEXHHKH; — OCHOBBI TEXHOJIOTU CAaMOOPTaHU3AINH U
camMo0o0pazoBaHusl. YMeTh:



— COCTaBJIATh MapIIPYTHBIC KapThl M TEXHOJOTUYECKYIO TOKYMEHTAIIUIO JUIS MPOBEICHUS
TEXHOJOTHYECKHUX MPOIECCOB MUKPO- U HAHOIJIEKTPOHHKHU;

— OpraHW30BBIBATh MPOIECC caMO00pa30BaHus BO BPEMEHHOH TiepcriekTuBe. Biaaers:

— MNCPBHUYHBIMH HABBIKAMH COCTABJICHUA TCXHOJIOTMYCCKHUX MApPUIPYTOB IMPOBCACHUA
MPOLIECCOB U M3TOTOBIIGHUS  MOJYNPOBOJHUKOBBIX  CTPYKTYpP  HMHTETPAIbHOMN
ANEKTPOHHKH;

— TEXHOJIOTUSIMU TIOUCKA, XpaHEHHs, 00pa0OTKH M aHAJIN3a HHPOPMALIUU U3 Pa3THIHBIX
UCTOYHUKOB 1 0a3 JaHHBIX I10 CBOI\/JICTBaM, TCXHOJIOTUH MMOJTYYCHUS U TPUMCHCHH A
MaTepHalIOB U CTPYKTYpP HAHODJIEKTPOHUKY,

— HaBBIKAMU  CAMOCTOATEIBHOTO  HW3YYEHHMS M  PEIIeHUS BOMPOCOB U  3ajad
MaTepUaIOBEIUECKOr0 aCTeKTa B MPOQPECCHOHATIBEHON 00J1acTH.

4. Conep:xkaHue M CTPYKTYpa JTUCHUIIHHBI

4.1. Coaep:xanue pa3iejioB IMCHUUNINHBI

B tabnwuiie 1 mpuBOAKUTCS OMUCAHUE COACPIKAHUS TUCIMILIMHBI, CTPYKTYPUPOBAHHOE TIO
pasziernam, ¢ ykazaHUeM I10 KOKAOMY pas3zieny GOpMbI TEKYIIEro KOHTPOJIS: 3alIiTa
naboparopnoit pabotsl (JIP), kommokBuym (K), TectupoBanue (T).

Ta6muma 1. Codeporcanue pazoenos oucyuniunol

Kon
KOHTPO-
Jupyemoni | ®opma
HaumenoBanne Py P
Ne Conep:xanue pa3uesa KOMII€- | TeKYIIEero
pasiena TCHUHMH | ROHTPOJIS
(usm ee
4acTH)
1. OTtanbel  pa3BuTUd U coBpeMeHHoe coctostHue| [IK-3
TEXHOJIOTUH MaTepuaioB u npuoopos|[1K-b.3.1.,
Bsenenue B
MakKpo-,MHKpPO- u HaHodnekTpoHukH. | [1K-b.3.2.
TEXHOJIOTHH
. |Knaccudukanusa n oOmas xapakTepucTuka 0a30BBIX
3JEKTPOHHOM .
. |TEXHOJIOTUYECKUX IIPOLIECCOB JJIEKTPOHHOMN
KOMITOHEHTHOM .
a3kl KOMIIOHEHTHOW 0a3bl. COBpeMEHHBbIE TEHCHLIUU
Pa3BUTHUSA TEXHOJIOTUU 3JIEKTPOHHOM KOMIIOHEHTHOMU
0as3bl.
2. |Texnomornuecku |Mexanuveckass 00pa0oTka moaynpoBogHUKOBBIX| I1K-3 T K,JIP
€ OCHOBBI IIOBEPX-OTIOKEK  (pe3Ka, nutQoBKa, noxupoBka,|[1K-b.3.1.,
HOCTHOH XUMHUKOMeXaHu4deckas monupoBka). HapymennsiiilIK-b.3.2.
00paboTKH 10~ |cri0if HOCIe MEXaHUIECKOH 00paboTku. XuMHUYECKas
JYyTIPOBOJTHU- OUHCTKA IOBEPXHOCTH — OCHOBHBIE DPEAKTUBBI H
KOBBIX TEXHOJIOTMUECKHE MpueMbl. MeTonbl  KOHTpOJIA
MaTepHalioB, [4HCTOTHI MOBepXxHOCTH. Kiaccudukaimss OCHOBHBIX
OYUCTKHU 3arpsI3HCHUN MMOBEPXHOCTU. XUMHUUYECKOE TPaBJICHUE
uTpaBicHUs  |KpeMHHUs. KUHETHMKa XMMHMYECKOTO  TpaBJICHHMS.
OcCHOBHBIE ~ TEOPHUM  pACTBOPEHHUS  KPEMHHSL.
3aBUCHUMOCTH CKOPOCTH TpaBJICHUS oT
TEXHOJIOTHYECKUX bakTopoB. XHUMHKO-
JUHAMUYECKas MOJINPOBKA. AHM30TPONIHOE
TpaBJICHUE. [1na3moxumuueckoe TpaBJICHUE
KPEMHMUS, IBYOKUCH U HUTPUJA KPEMHHUS.
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TexHOoJI0rHYecKH
€ OCHOBBI
SIINTAKCUAJIIbHBIX
HPOLIECCOB

OnuTakcuaibHble IUICHKH. POCT 3SMUTaKCHAIBbHBIX
TUICHOK. I'omosnurakcus. I'eteposnurakcus.
OcHOBHBIE TNPUYUHBI 00pa3oBaHusl J€PEKTHOTO
[IEPEXOAHOI0 CI1041. Meronsl [IOJIy4YECHUS
AMHUTAKCHAIIBHBIX CIIOEB KPEMHHUS. ONHUTAKCUS U3
Kuakon (daszpl. XmopumHbelii meton. CuilaHOBBIN
metoa. JlermpoBaHWEe OSIHUTAKCHAIBHBIX —IUICHOK.
JlerupoBanue u3 pactBopa. JlernpoBanue U3 razoBoi
¢da3pl.  OCHOBHBIE TEXHOJOTHYECKHE (HAKTOPHI,
OTIpEeICTISAIONIME KUHETHKY pOCTa SMUTAKCHAIbHBIX
TUICHOK. I'ereposnuTakcus KPEMHHUS Ha
TUDIIEKTPUIECKIX MOJITIOKKAX. OcHoBHbIE
HOJUIOKKH. JlernpoBaHue reTeposNUTaKCHATBHBIX
wieHok.  Ilepepacnpenenenue  npumeceil  mpu
ATMHUTAKCHUH.

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

TexHonornuecku
€ OCHOBBI (hOpMHU-
pOBaHUS
JUDIICKTPUYC-

TepMmuueckoe okucieHue KpeMHus. (OCHOBHbIE
GYHKIIMM ~ OKUCHBIX  IJICHOK B CTPYKTypE
HHTCI'PAJIBHBIX CXCEM. Oxuciienue KpEMHHUA TIpH
KOMHATHOU TeMIleparype (ectecTBEHHOE
okuciieHue). OU3n4YecKuii MeXaHu3M pocTa OKHUCIIA
npu BbICOKOM TeMmnepaTtype. OcoOeHHOCTH pocTa
IUICHOK ITPU CYXOM M BJI&KHOM OKHCJICHHHU.

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

CKHX IIJICHOK

Crpykrypa okucina KpeMHsA. Mojenb OKHCIIEHUs
Hunal'poyBa. Kuneruka pocra kpemHus. @axTopsl,
OINPEACISAIONIME BIMSHUE HA CKOPOCTh POCTa IJICHOK.
Ob6opynoBanue L OKHCJICHUS KpEMHHUSL.
CTpyKTypHass cXemMa YCTAaHOBKM OKHCIIEHUS B
TEXHOJIOTUYECKOM ILUKJIE: CyXOH — BIAXKHBIA —
CyXOM KHCIOpoA. MeToapl KOHTPOJIS MapaMeTpOB
JTUDJIEKTPUYECKUX CIIOEB.

OcaxneHue IUICHOK  JUOKCHJA KPEMHMs U3
MUPOJIMTUYECKUM PA3JIOKEHUEM MOHOCHJIAHA U €ro
npou3BOAHBIX. (CXeMbl  PEAKTOPOB  OCAXACHUS
JUOKCHZIa KPEMHHUS M3 IIapora3oBOM CMeCH IIpH
MTOHWKEHHOM u aTMOoCc(epHOM JTaBJICHUH.
Ocaxnenne Hutpuza KpemHus. IlepcrnekTuBbl
pa3BUTUS METOJOB OCAXKJEHUS JHUIIEKTPUUECKUX
IUICHOK.




TexHoornueckue
OCHOBBI ITPOIIEC-
COB JICTUPOBAHUS

OCHOBHBIE TEXHOJIOTUYECKUE METO/BI CO3AAHUS
JIETUPOBAHHBIX CJI0€B. POJIb 1€TMPOBAaHHBIX CIIOEB B
ctpykrype UC.

Tepmonuddysus.  OCHOBHBIE  XapaKTEPUCTUKH
TUpPy3MOHHBIX cioeB. MexaHusmbl U Py3un
npumeceit B TBepaoMm  Tene.  Koadounuent
T y3un. TemmeparypHast 3aBHCUMOCTh
k0 punmeHToB mupy3un OCHOBHBIX NpUMeEced B
KkpemHuu. Pacnipenenenue npumeceit npu quddysuu.
[TepBbiii U BTOpOil 3akoHbl Duka. uddysus uz
OECKOHEYHOI0 HCTOYHHKA. Huddyzus u3
OTPaHUYEHHOTO WCTOYHUKA. TexHonorus
npoBeaeHuss  TepMoaudy3MOHHOTO  TpoIlecca.
OCHOBHBIE HCTOYHHUKH JJOHOPHBIX M AaKIENTOPHBIX
npumeceid. Juddys3us u3 TBEpAOro IUIAHAPHOTO
ucrounuka. Juddysus u3 razosoit passl. Audpdysus
U3 TBEPAOTrO NCTOYHUKA.

HonHoe nerupoBaHue. XapaKTepUCTHKa Hpolecca
ummanrainuu.  [IpoGer wuoHoB. Pacnpenenenue
npoberoB.  SlnepHas TOpMO3Has  CHOCOOHOCTb.
OneKTpoHHas TOpPMO3Has CIIOCOOHOCTb.
Paguanmonnsle  HapymieHus MumeHu. O¢dekt
KaHaJIUPOBAHUS. HedexTsr CTPYKTYpBI B
MOJyIPOBOJIHUKAX IPU HOHHOM  JIETHPOBAHUHU.
VYcrpaneHue  1€(peKTOB  MOHHOTO  JIETUPOBAHHUSA
(TEpPMOOTXKHUT, JIAMITOBBIM OT)KWT, JIa3€PHBIM OTXKUT).
Pacnipenenenue BHeIpeHHbIX HOHOB. Pacnpesenenue
npuMecei B HHTETPpaJIbHbBIX CTPYKTYypax.
OOGopynoBaHue JJi HOHHOTO JierupoBanus. MloHHbIE
UCTOYHUKH.

[1K-3
I1IK-b.3.1.,
I1IK-b.3.2.

TexHomornyeckue
OCHOBBI
MUTOrpadUIECKUX
IIPOLIECCOB

Knaccugukarms IIPOLIECCOB auTorpaduu.
[To3utuBHBIe M HeratuBHBIE (QoTOpe3ucThl. Cxema
doromutorpadguueckoro  mpouecca.  B3apbiBHas
(o6patnas) dotonutorpadus. OCHOBHBIE CBOWCTBA
¢doTope3ucTon (CBETOUYBCTBUTEIIEHOCTH,
paspemiaromasi  CIOCOOHOCTh,  CTOMKOCTh K
BO3JICHCTBHIO arpecCHBHBIX (baxTopoB.
®oTo1mabI0HbI. Texmponecc M3TOTOBIICHHS
METaITTM3UPOBAHHBIX (oTOoNIa0IOHOB.
TexHomornyeckue  omepauuu  (OTOIUTOrpaduu.
KonrakthHas  ¢oronutorpadus. Jlutorpadus B
riryookoM ynbTpaduoiere. [Ipoekunonnas

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

T K.JIP

doromutorpadus. DIEKTPOHHAS U PEHTTCHOBCKAs
auTorpadus.




TEXHOJIOTHYCCKOM JOKYMCHTAIUH.

Texnonornueckue Mapupythl: ounosispueix MC c
u30JsIIMed OOpaTHO CMEUIEHHBIM p-N MEPEXOJOM,
ounonsipubix UC ¢ quanekTpuueckoi n3oisinue, p-
MOII UC, n- MOII UC, K-MOII CBUC, ctpykTyp €
MOJTHOM JTUAJIEKTPUUECKON M30JSIUEH JJIsi CHUIIOBBIX
n/m npudopoB u UC, MC kpemHmii Ha camndupe
(KHO).

Texnonornyeckne|OcHOBHBIE MaTepualibl Metayvim3anuu. Tpebosanms| [IK-3
OCHOBBI Ipo1eC- |k cucremaMm Metamnusanuu MC. CsoiicrBa mienok|I1K-b.3.1.,
coB popmu- amoMunus.  Onektpoauddy3un B mieHkax| [IK-b.3.2.
poBaHusA aTlOMHUHMS. MeToabl IOJIy4eHHS METaUIMYeCKUX
CUCTEM IUICHOK. BakyyMTEepMHUYECKOE OCAKIEHUE IUICHOK.
MCTaJIM3alud  (MarHeTpOHHbIE paciblIUTCIbHBIC CHUCTCMBI.
CozaHne OMHYECKMX KOHTakToB. TexHomoruu
MHOT'OCJIOMHOM Pa3BOJKH CUCTEM METAJIIIU3ALINH.
bazoBrie OO01mye MpUHIUIIBI OpraHu3aluu TexHonoruueckoro| [I1K-3 T K,JIP
NPUHLIHKNBL  |TpoLECCa. Texnonornueckoe obecneyenue|I1K-5.3.1.,
CO31aHuA HAJIe)KHOCTH  M3JEIUMH W KOHTpoib  KadecTtBa[IK-5.3.2.
TEXHOJIOTHYECKHUX | TexHOJIOTUUECKOTO  Tpolecca.  [peboBaHus K
MapimipyToB  |qycrore BO3AYHIHON Cpeasl W KIMMATHYECKUM
W3TOTOBJICHHA \apameTpaM. OCHOBHBIE TOJIOKEHUS JIEKTPOHHOMN
HMHTCIPAIBHBIX | rUryueHsl. Cocras KOHCTPYKTOPCKOH u
CXeM

4.2. CTpyKTypa TUCHUNIMHBI (MOIYJISA)

Ta6muma 2. Obwas mpyooemxocms oucyuniunvt cocmasisiem 3 sauemusix eounuyvi(108 wacos)

TpynoémkocTb, yachl
Buna padorsl 6 cemectp
Bcero
O0uas Tpya0eMKOCTh (B 4acax) 108 108
KonrakTHas pa6ora (B yacax): 60 60
Jlexumm (JI) 30 30
Jlaboparopusie paboTs (JIP) 30 30
CamocrosiTesbHasi padora (B 4acax), B TOM ’1 ’1
4yKc/ie KOHTAKTHASA:
CamocCTOSITEIbHOE N3YyUYECHHE Pa3/IETIOB 21 21
CamornoaroToBka:
Kypcosas pabota (KP)
IloaroroBka u Mpoxo:KaeHue
MPOMEKYTOYHOM aTTecTalluu
3auer 9 9
DK3aMeH 27 27
Buja npomekyTo4HO# aTTecCTALMH JK3aMeH, 3a4eT

4.3. JleKIIHOHHBIE 3AHATUA

Tabnuna 3. Ilepeuens n1ekyuonHbIX 3aHAMUL

8




Kon

KOHTPO-
No Jupyemoit
) Tema KoMmIIe-

n/n TeHIUH
(u1u ee
4acTH)

. o [1K-3
1 BBeneHne B TEXHOJIOTHH HJIEKTPOHHON KOMITOHEHTHOM 0a3bl
) TexHomornyeckue OCHOBBI MOBEPXHOCTHOM 00paGOTKH MOMynpoBOAHUKOBBIX | [TK-3
MaTepuaoB, OYUCTKU U TPABJICHUS
[1K-3
3 | TexHONOrM4YECKNE OCHOBBI AMUTAKCUAIBHBIX IIPOLIECCOB
[1K-3
4 | TexHoiOrn4yeckrue OCHOBBI (POPMUPOBAHMS JUIIEKTPUUECKUX IIIICHOK
[1K-3
5 TexHoNIornyecKknue OCHOBBI MTPOIECCOB JIETUPOBAHUS
[1K-3
6 | TexHomornyeckue OCHOBBI JUTOrpaUUECKUX MPOLIECCOB
[1K-3
7 | TexHomornyeckue OCHOBBI MTPOLIECCOB POPMUPOBAHUS CUCTEM METAJLTU3ALUN
3 ba3oBbple MpUHIMIBI CO3aHUS TEXHOJIOTMYECKUX MapmpyToB u3roroBieHus | [1K-3
MHTErPAIBHBIX CXEM
4.4. lIpakTnueckue (CeMmnHapckue) 3aHATHS
[Ipaktuueckue 3auatus (CeMUHApPCKUE 3aHATHS) HE MPEyCMOTPEHBI TPOrpaMMOit
4.5. JlabopaTopHble padoThI
Tabmuna 4. Ilepeuens 1abopamopuwix pabom
Ne HaumeHoBaHue J1a60paTOpHBIX padoT Kox
KOHTPOJIHPYeMOii
n/n poaupy
KOMIIETCH-
uum (UJam ee
YyacTu)
1 | MonenupoBanue nporuecca TEPMHUUYECKOTO okucinenus | 11K-3
MOHOKPHUCTAJIIINYECKOTO0 KPEMHUS B CyXOM KHCJIOPOJIE U Mapax BOJBI.
2 | Pacuer TexHONOTMYECKUX pEXKUMOB 1-oif m 2-oii cramuu auddysun| [1K-3
MIPUMECH B KPEMHUHU.
3 | Pacuer TeXHOJIOTUYECKUX PEKUMOB IIPOLIECCAa HOHHOW UMITJIaHTALINH. I1K-3
4 | MogenupoBaHue  TEXHOJOTMYECKOro  Ipouecca  MoHHO-yueBoro| [1K-3
TpaBJICHUS TJIEHOK
5 | MoaenupoBaHue mpouecca MarHeTpOHHOro HamnbuieHus Metauinueckux | [TK-3
IJIEHOK
4.6. CamocTosiTeIbHOE M3yYeHHE Pa3/1e/i0B JUCIUIITTHHBI
Tabnuna 5. CamocmosmenvHoe uzyuenue pazo0enos OUCYUNIUHDbL
K
Ne o .
KOHTPOJIHPYEMOH
n/n | Boripockl, BHIHOCHMBbIE HA CAMOCTOSITEIbHOE U3YYCHHE KOMIIeTEHITHH
(us1n ee yacTm)




Knaccudukanuss oOCHOBHBIX 3arps3HeHMi moBepxHocTH. Mertoasl | [1K-3
KOHTPOJIS YUCTOTHI IOBEPXHOCTH.

[Ina3MoxuMu4eckoe TpaBJIeHUE KPEMHUS, ABYOKHCH U HUTPUIA [1K-3
KPEMHHSI.

IIK-
3 | I'ereposnuTakcusi KpeMHHS Ha AUDIEKTPUUECKUX MOJIOKKAX. 3

OcaxxJieHue MIEHOK IUOKCUAA KPEMHHUS U3 MUPOIUTHYECKUM [1K-3
pa3I0KeHUEM MOHOCHIIAHA U €0 MPOU3BOAHBIX. CXEMBI PEaKTOPOB

4 | ocaxkieHUs AMOKCHJA KPEMHHUS U3 Napora3oBoil CMeCH Mpu
MOHWKEHHOM U aTMochepHoM NaBiaeHuH. OcaxaeHne HUTPUAa KpEMHUS.
IlepcieKTHBBI Pa3BUTUS METOJOB OCAXKICHUSA AUDIECKTPUUECKUX TUICHOK.

5 JledeKThI CTPYKTYPHI B TIOTYNPOBOTHUKAX MPU HOHHOM JICTHPOBAHHH. [K-3
YcTpanenue 1eeKToB HOHHOTO JIETUPOBAHUS (TEPMOOTIKHUT, JIAMITOBBIH
OTIKUT, JIa3€PHBIN OTKUT).

Jlutorpadus B rirybokom ynsTpaduonere. [Ipoekimonnas [K-3
doromuTorpadus. DNEKTPOHHAS U PEHTTEHOBCKAs JIUTOrpadusl.

o o TIK-
7 TexHoIOrnn MHOTOCJIOMHON Pa3BOJIKM CUCTEM METAIIU3AlUU. 3

Texnonornyeckue mapuipytsl: p- MOIT UC, n- MOII UC, ctpykryp ¢ [1K-3
MOJHON AUAJIEKTPUYECKON U30SAUHUEHN ISl CUIOBBIX
MoJIynpoBOIHUKOBBIX ITprbopoB u VIC, IC kpemuuii Ha candupe
(KHC).

5. OueHo4YHbIe MAaTEPHAJIBI ISl TEKYLIEr0 U Py0esKHOT0 KOHTPOJISA yCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN

OneHouHble MaTepualbl I TEKYIIEro, pyOeXHOro KOHTPOJS YCIIEBAEMOCTH U
MIPOMEXYTOYHONW aTTECTAllUd CTYAEHTOB MO AWUCHUIUIMHE OIPENeNSIOTCS Y4eOHBIM IUIAHOM
00pa3oBaTeNbHOM MPO-TPaMMBbI U IEHCTBYIOIIKUM IMOJIOKEHUEM O 0allIbHO-PEHTHHIOBON CHCTEME
aTTeCTallud  CTYJEHTOB  OOydalomMXcsi 1O  I[porpaMmaM  BBICHIETO  0Opa3oBaHUs
Kabapaunobankapckoro ynusepcutera(llpmkaz Ne  159/0 or 31 asrycra 2017r.). Ilpm
aTTecTaluy OOyYaroIIMUXCSl OIICHMBAEeTCSd KadecTBO pabOThl HAa 3aHATHUSAX (YMEHHE BeCTH
JMCKYCCHIO, CITOCOOHOCTh YETKO (OPMYIHMPOBATH CBOM MBICIH), YPOBEHb IIOATOTOBKH K
CaMOCTOSITEJIbHOM ~ J1€ATEIbHOCTH, KAdyeCTBO BBINOJIHEHMsI 3aJaHuid  (KypcoBOil paboThl,
nabopaTOpHbIX paboT u ap.). Tekyuwii u pyOexHbII KOHTPOJIb YCIIEBAEMOCTH CTYJCHTOB II0
JTMCLUMIUIMHE TPOBOAUTHCS IO TPEeM KOHTPOJBHBIM ToukaM. B konme 1/3 cemecrpa 1-s
KOHTpOJIbHASE TOYKa, BTOpas KOHTPOJIbHASI TOYKa- KOHell 2/3 ceMecTpa, a TpeThsl KOHTPOJIbHAs
TOYKa I1OCJIETHUE JIBE HEEIU CEMECTpA.

Pacnipenenenne 60amioB B paMkax 0auTbHO-PEHTHHTOBOM CHUCTEMBI aTTECTAIllU CTYJICHTOB
IIPUBE/ICHA HIKE:

Tabnuna 6. Pacnpeodenenue 6anios mexkyuje2o, pyoescro2o KOHMpOs U IK3AMeHd

No Oomasn 1-11 TOuKa 2-91 TOUKA 3 Touka
cymma
1. [Texkyumuii KOHTPOJIb
MoCelleHne 3aHsITHI 10 GamoB 3 Gamia 3 Gamia 4 Gamna
BBIIIOJIHCHHE U 3aI[UTa 21 7 G6amioB 7 G6aioB 7 GaninoB
71a00paTOPHBIX pabOT Oann
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2. | PyOexHbIii KOHTPOJIbL
TECTUPOBAHUE 15 Gannos 5 6amoB 5 6amoB 5 6amnoB
KOJIJIOKBUYM 24 8 bamoB 8 6aoB 8 bannoB
Oama
70 6annoB 23 6an1a 23 d6as1a 24 d6amna
Hroro
3. | Ok3amen 30 6anoB min — 15, max — 30
0aJsI0B

5.1. KotokBuym

B CEMCCTPC MMPOBOIATCA 3 KOJUIOKBHUYMaA, Ka)K,Z[BIﬁ M3 KOTOPBIX OLOCHUBACTCA B IIPCACIAX

or 0 mo 8 OGamnoB. Takum 00pa3oM, MAaKCHMaJIbHOE KOJIUYECTBO OaJJIOB, KOTOPHIE MOXKET

MTOJIyYUTh CTYJICHT IIPH YCIOBUH YCIEIIHON CJa4M TPEX KOJUIOKBUYMOB PaBHO 24.

Ha xomnokBuyMax KOHTPOJIUpPYETCsl (OPMHUpPOBAHUE SJIEMEHTOB OOIICKYIbTYPHOU

komriereHnu OK-7 u npodeccrnonansuoit komneteHuu 11K-8. Hrwke mpuBeneH nmpumepHbIit
MepevyeHb BOMPOCOB U 3aJJaHUM, BHIHOCUMBIX Ha KOJUIOKBUYMBbI:

O 0 3 N DN K~

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

. Ilepeuncnute OCHOBHBIE ATambl Pa3BUTUS MUKPO- U HAHOZJEKTPOHUKU U JTAUTE UM KPaTKYIO

XapaKTePUCTUKY

.IlpuBeaure kimaccupukannio 0a30BBIX  TEXHOJOTMYECKUX  IPOLIECCOB  BIEKTPOHHOU

KOMIIOHCHTHOM 0as3bl.

. OxapakTepusyiiTe COBpEMEHHbIE TEHICHIIMU pa3BUTUSL TEXHOJOTHMH  AJIEKTPOHHOMN

KOMITOHEHTHOMH Oa3Fbl.

. KakoBbl ocHOBHBIE KpHcTasIorpapuueckie OpUEHTAUH KPEMHHEBBIX

. TIOAJIOKEK?

. KakoBBI OCHOBHBIE KOMMEpUYECKHE MAPKH MOHOKPUCTAIUTMYECKOTO KPEMHHUS

. JJI UCXOOHBIX HO)IJ'IO)K@K?

. [HosicuuTe PU3HUECKYIO0 MPUPOTY MEXaHUIECKOH 00pabOTKH MOITTOXKEK.

. OOBsICHUTE CTPYKTYpY HApyLIEHHOTO CJIOSl MOCjie MeXaHuueckod oOpadotku. 10. HazoBure

OCHOBHBIC TCXHOJIOTMYCCKHE IIPUEMBI IIPU MeXaHn4YeCKOH

11. 06paboTKe MOATIOKEK.

12. IlosicauTe CYITHOCTb XHMHKO-MEXaHHYECKOH IMOJIUPOBKH.

13. KakoBbI OCHOBHBIE XUMHUYECKUE PEAKIIUN TPABICHUS TPUMECH?

14. KakoBbI OCHOBHBIE PEAKIMH TPABJIECHUS JUOKCHIA U HUTPUIA KPEMHUS?

IS.HGPC‘II/ICHI/ITG BHUAbI IPOHCCCOB IIIHUTAKCHUAJIBHOI'O HapalluBaHUA H I[aﬁTe KpaTKyro

XapPaKTCPUCTUKY.

16. OnummTe XJIOpUIHBIA W CUJIAHOBBIM METO/BI MOTYYEHUS SMTUTAKCUAIBHBIX CITOEB.

17.YTo Takoe reTepo’nUTaKcHs? .Y KaKUTe YCIOBHS JUIsl peajin3aliy 3TOro Mpolecca.

18. OcHOBHBIE TUIIBI SMUTAKCUAIBHBIX PEAKTOPOB.

19. IlpuBenuTe OCHOBHBIE MEXAHU3MbI AMTUTAKCUATILHOTO POCTA.

20. CpaBHI/ITe TCXHOJIOTMYCCKHUEC BO3MOKHOCTH PA3JIMYHBIX BHUIOB IMPOHCCCOB SIUTAKCHUAIIBHOI'O

1.

HapaliuBaHUsl.
2-xonnoxeuym(Pazoen 4,5,6):
KaxoBbl (hyHKIIUU TUAIEKTPUYECKUX MJICHOK B CTPYKType kpeMHueBbix NC?
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12.
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15.

16.

KakoBa cTpykTypa 1nokcuna KpeMHus?

OO0bscHUTH (PU3HMKY POCTa OKHCIIA KPEMHHUSI P KOMHATHOM TeMIiepaType.

HazoButre oOCHOBHBIE (DAKTOPBI, ONPEACISAIOINE KHHETUKY BBICOKOTEMIIEPATYpPHOTO
OKHUCJICHHUS.

Mogens oxucinenus [Juna-I'poysa.

[losicHeHne BIUSHUSA TEXHOJOIMUYECKUX (PAaKTOPOB HA CKOPOCTh POCTA OKUCHBIX IJIEHOK.
JIuHeWHbI 1 napabonnyecKuil 3aKOHbI TEPMUYECKOTO OKUCIICHUS.

Oco6eHHOCTH OCaX/ICHHS TUICHOK TMOKCH/IA KPEMHUS TP MTOHUKEHHOM JIaBJICHUH.
Oco0eHHOCTH OCaXIeHHS IUIEHOK IMOKCHIA KPEMHUS IPH aTMOC(HEPHOM J1aBJICHUH.

. B uem cyniHocTs MeTO1a HOHHOTO JIETMPOBaHUS?
. O0BscHUTE IPEeUMYIIeCTBa HOHHOTO JIETUPOBaHUs Tiepes TepMoudy3uei.

OcHoBHbI€e 3aK0HbI TepMoaAnDPy3un Duka.
Mexanu3mbl TepMoIuQGy3uH B TBEPIOM TETIE.
Huddysus u3 orpaHUIuEHHOTO UCTOUHHUKA.

. Anddy3us n3 6ecCKOHEYHOTO UCTOYHHUKA.

CTpyKTypHasi cCXeMa yCTaHOBKH MOHHOTO JIETUPOBAHHUS.
VIcTOYHMKM CITOEB JUIsl yCTaHOBKM MOHHOTO JIETHPOBAHUSL.
[To3uTHBHBIE 1 HETaTHBHBIE (POTOPE3UCTEHI.

Hanecenne, cymika u 3axy0nmBanue pOTOPE3UCTOPOB.
CoBMmeleHre U 3KCTIOHUPOBAHUE PUCYHKA TPU (POTOTUTOTpaPHH.
OcobeHHOCTH pa3MepHOTo TPaBJICHUS MPH (HOTOTUTOTPADHH.
Texmnporecc U3roTOBICHNS METAIUIN3UPOBAHHOTO (OTOMIA0IIOHA.
B3speiBHas (o6paTtHast) nutorpadus.

. XI/IMHOI[FOTOBKa IMOJJIOKKH IIEPE] HAHCCCHUEM (bOTOpCSI/ICTa.

3-xonnoxeuym(Pazoen 7,8):

CpoiicTBa amoMuHMs, 00ECIEUMBAIOUINE MPUMEHHMOCTh €r0 B KayecTBE METaJIM3aluu
kpemHueBbix HC.

OcCHOBHbBIE MeTaJlJIbl, IPUMEHsIEMbIE B KauecTBe OapbepHbIX 11 A100B LLIoTTKH.

[IpuHIMIT BaKyyMHO- TEPMUYECKOTO HCTIaPEHHUS.

[IpuHUIMIT 31EKTPOHHO-TYy4E€BOIO HCIIAPEHNUS.

KoHcTpykuuu u npuHIMI paboThl MarHETPOHa.

MarsaeTpoHHbI€ cTIOCOOBI HANTBIIEHUSI METAJUTMUECKUX TJIEHOK.

DneKTpOMUIpalys B TOHKHUX IUIEHKAX METaJIU3aLUH.

TexHonornyeckue myTu CHUKEHUS BIUSHUS JIEKTPOMUTPALIUH.

MeTo/1b1 CO3/1aHKsI MHOTOYPOBHEBBIX CUCTEM METaJIU3allun

. Texnonormueckuii wmapmpyt coszganus Ounomsipasix CBHUC ¢ wum3omsmmerr  oOpatHO

CMEUIEHHBIM p-N MEPEXOIOM.

Texnonornyeckuit MmapupyT coznanus ounosnsipueix UC ¢ nusnexTpruyeckoit U30suei.
Texnonornueckuii mapupyt coznanus p- MOIT UC.

Texnonornueckuit MapiuipyT co3znanus n- MOIT UC.

Texnonornueckuit mapupyt coznanus K-MOIT UC.

TexHOIOTHS CO3[IaHUSl CTPYKTYP C MOJHON AMDICKTPUUECKON W30JIALIUEH ISl CHIIOBBIX TI/TI
npudopos u 1C.

Texnonorus UC kpemuuii Ha candupe (KHC).
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17. Texnonorust UC xpemuuii Ha uzonstope (KHIN).

Memoouueckue pexomenoayuu

[Ipy moAroToBKe K KOJUIOKBUYMY CIIEAYET, MPEX A€ BCEro, MPOCMOTPETh KOHCIIEKTHI
JEKIMM W OTMETUTh B HUX HMEIOIIMECS BOIMPOCHl KOIOKBUYMa. Eciu Kakue-TO BOIPOCHI
BBIHECEHBI IpernojaBaTesieM Ha CaMOCTOSITEIbHOE M3YyY€HHE, CIelyeT OOpaTUThCs K y4ueOHOH
JIUTEpaType, peKOMEHIOBAHHON MpENoiaBaTesieM B KauecTBe MCTOYHHUKA. [Ipu moarotoBke K
KOJUIOKBUYMY TaK)K€ PEKOMEHYETCsl MOCEUIEHUE KOHCYJIbTALUMA IS CBOEBPEMEHHOTO CHSITHS
BO3HHUKILIUX BOIMPOCOB B IpOLECCE MOATOTOBKH. KOIIOKBUYM NPOBOIUTHCS B BHUJE YCTHOTO
oTpoca U coOeCeTOBaHUS CO CTYIEHTOM.

Kpumepuu oyenusanusa
CreneHp NOArOTOBIEHHOCTH CTY/IE€HTA HA KOJUIOKBUYME OLIEHUBAETCS O CIEAYIOLINM
KPUTEPUSIM: - ACHOCHb, YeMKOCMb U OOKA3AMETbHOCHb U3NI0NHCEHUS OMBEMO8 HA BONPOCHL, -
enaoenue cCneyuanbHbIMU MEPMUHAMY, CUCMEMHOCIMb 3HAHUI No meme Koanokeuyma. Hixe
IIPUBE/CHA 1IKala OLICHUBAHUS:

Tabmuna 7. Kpumepuu oyenusanusa cmyoenma Ha KOJLLOK8UymMe

Onenka
2 6aj1a 4 6aana 6 6aJs10B 8 6astoB
«HeynoBjieTBOPUTEIbHO» | «Y10BJECTBOPHTEIbLHO» «Xopowo» «OTIANYHO»
Crygent ©He 3Haer | CTyaeHT Crynent  xopomo  3Haer | CTyJIeHT B MOJ-
3HAUNTEIIFHOM YacTH IMOBEPXHOCTHO 3HACT | MaT€pHrajl, rpaMOTHO U II0 | HOM o0BeMeE
BOIIPOCOB, OOIIYCKACT | BOIIPOCHI CYHICCTBY usjgaract €Tro, | 3HaCT MaTrcpuall,
CYHICCTBCHHBIC KOJUIOKBHUYMa, A01IycCKas HEKOTOPBIC | TPaAMOTHO H II0
OIIMOKM B OTBETax Ha J0ITyCKaeT HCTOYHOCTH B OTBETC Ha | CYIICCTBY
BOITPOCHI HCTOYHOCTH B | BOIIpOC nu3jgaract €ro, He
OTBCTC HA BOIIPOC AO0IyCKas
CYHICCTBCHHBIX
HETOYHOCTEW B
OTBCTC Ha
BOIIPOC.

5.2. TecTnl

TecTupoBaHue MO W3y4yaeMbIM pasjesiaM MpoBoaUTCS 3 pa3a B cemectp. Ha rtecrax
KOHTPOJIUPYETCs  (OpPMUPOBaAHUE
npodeccuonanbHbx kommeteHuil [1K-8. Hwke npuBeneHsl mpuMmepHbIe 00pasibl TECTOBBIX
3aJaHuN:

AJIEMEHTOB  00MIeKyIbTypHOH KommneTeHiun OK-7 u

1. OT™eTbTE NpaBUIIbHBIN OTBET
K OCHOBHBIM TEHIEHIMSAM Pa3BUTHSI SJIEKTPOHHOW KOMIIOHEHTHOM 0a3bl OTHOCHUTCS :
O cumxkeHne ce0eCTOMMOCTH U3IEIIHI
[0 yBenuyeHUE NOTPEOIISIEMOM MOIITHOCTH U3ECIHM
0 yMmeHbIlIEHHE MPOEKTHBIX HOPM B TE€XHOJIOTUU
[0 pacmmmpeHue TeMIepaTypHOro Iuamna3oHa paboThl U3IeTus
2. OT™MeTbTE NpPaBUIbHBINA OTBET
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['omo3muTakcus - 3TO MpPOLECC HapallMBaHUs MOHOKPUCTAJUIMYECKOTO cJiosl BemecTBa: [l
OJHOTHUIIHOTO II0 CTPYKTYPE € IOJUIOKKON C OTHOCUTENIBHOM pa3HUILEH B MapaMeTpax pEUIeTKH
6osee 20%

[ OZHOTHIIHOTO IO CTPYKType C TOMIOXKKOHW C OTHOCHTEIBHON pasHHUIlEH B IMapaMeTpax
pewerku He 6oiee 15%

[l pa3HOTHIHOrO MO CTPYKTYpe C IOJJIOKKOH, HO C OJMHAKOBBIM COJICP)KAHHUEM M THIIOM
9JIEKTPUYECKH aKTHBHOM npuMecu 3.OTMETbTE IPABUIILHBIN OTBET

VYkaxute GopMyy MOHOCHIIAHA:

0] SiH,4
D SleClz
0] SiHsCl

4.01™MeThTE NPaBUIBHBIA OTBET

Kakoe uznenue 66u10 pazpaboTaHO HEPBBIM:
L] wuHTErpampHas cxema
(] mosynpoBOXHUKOBBII TPAH3HCTOP
L] osnekrpoHHas jamma

5.0T™MeThTE NPaBUIIbHBINA OTBET

CKOpoCTh HMOHHOTO TPaBIIEHUS MaKCUMAaJIbHA MIPU yTJIe Ma/IeHUsl HOHOB, paBHOM (1):
L1 45°
0l 60°
0l 30°
1 90°

6.0T™meTbTe npaBuwiIbHBINA 0TBEeT Koadduument
pacIbUICHHS — 3TO :
[0 gmcmo aToOMOB, BHIOMBAEMBIX M3 MUIICHU OJHUM MaAI0IIHM HA HETO HOHOM
[ gmcio aTOMOB, BHIOMBAEMBIX M3 MHIIICHHU 32 BECh MPOIIECC KATOHOTO PACTIBLICHUS
(] oTHOIICHHE KaTOJHOTO ¥ AaHOJAHOTO TOKOB
[ gmcimo Mob BHIOMBAEMBIX ATOMOB 32 CIMHHILY BPEMCHH
7.0TMETBHTE NPAaBUIIbHBINA OTBET
MUKpO3JIEKTPOHHUKA - pa3/ies JIEKTPOHUKH, KOTOPBIA BKIHOYAET:
U wuccnenoBanne UMC
[0 xoucrpyupoBanune UMC
0 mpoussoacteo UMC
L] Bce mepevnciieHHOE
8.0TMeThTe NMPABUIILHBINA OTBET
HenocraTtku anekTpoHHO-ITy4eBoi utorpaduu (3):
D MaJias IpOU3BOJUTCIIBHOCTD
[J cloxHOCTH mporecca
[] cebGecTtonMocTs mpolecca
L] orcyrcTBHE mIabnoHa
9.0T™MeTbTE NMPaBUIbHBINA OTBET
[IpumeneHue riryOOKOTO KOJIJIEKTOpa B CTPYKTYpE MHTETPAIBLHOrO OWIOJIIPHOTO TPaH3UCTOpa
MpeAHa3HAYEHO JJIS:
[l yMeHbIICHHUs CONPOTUBIICHUS TEJa KOJUIEKTOpa
(] yBenuueHUs CONMPOTUBIICHUS TeNa KOJUIEKTOPa
[0 moBHIIEHHS PAIUAIHOHHON CTOMKOCTH

10.0T™MeTBTE TPABUIIBHBIN OTBET
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Crenenp uHTErpanuu - onpenensercs kodpduuuentom( N - gncno snementoB B UMC):
] K=IgN
[0 K=InN
0 K=log2N

Memooduueckue pexomenoayuu

Tecmbr — 3TO BONPOCHI WIM 3aJaHUs, MPEIyCMATPUBAIOIINE KOHKPETHBIM, KPaTKUM,
YETKMI OTBET HAa HUMEIOUIMECS JTaJOHBl OTBETOB. lIpuM camMOCTOATENBHON MOATOTOBKE K
TECTUPOBAHUIO CTYJEHTY HEOOXOIUMO:

a) TOTOBSICH K TECTHPOBAHHIO, POPadOTaTh MHPOPMAITMOHHBIN MaTepHal Mo JUCITH-
winHe. [IpoKOHCYIBTHPOBATHCS C MPENnoJaBaTesIeM M0 BOIPOCY BbIOOpa YUEOHOH JINTEPATYPhI;

0) 4eTKO BBIICHUTE BCE YCJOBHS TECTUPOBAHUA 3apaHee. 3HaTh, CKOJIBKO TECTOB Bam
OyZeT MpensoKeHO, CKOJIbKO BPEMEHH OTBOJUTCS Ha TECTUPOBAHUE, KAKOBAa CHCTEMa OLIEHKH
pe3yabTaToB U T.[.

B) mpucTynas K paboTe ¢ TecTaMH, BHMMATEIbHO MU [0 KOHIIA MPOYTUTE BOMPOC H
npejiaraeMble BapuaHThl OTBETOB. BriOepuTe mpaBuiibHBIE (MX MOXKET OBITh HECKONbKO). Ha
OT/IETHHOM JINCTKE OTBETOB BBIMHUIINUTE IM(pPYy Bompoca U OYKBBI, COOTBETCTBYIOIIHE
MPaBUJIbHBIM OTBETAM;

I') B [IPOLIECCE PELICHUSI JKEeNaTeIbHO IPUMEHATh HECKOJIBKO MOAX0/I0B B PELICHUH 3a/1a-
HUS. DTO TO3BOJSET MAaKCHUMAalbHO THOKO OMEPUPOBATH METOAAMH PEIICHUS, HaXOJs Ka)IbIi
pa3 ONTUMAaJbHBIM BapUAHT.

1) ecau Bel BeTpeTuin upe3BbIYaiiHO TPYIHBIN st Bac Bompoc, He TpaTbTe MHOTO Bpe-
MeHU Ha Hero. [lepexonute k Apyrum TectaM. BepHurtech K TpyJHOMY BOIPOCY B KOHIIE.

) 00s13aTeNIbHO OCTABbTE BPEMs JIJIsl IPOBEPKH OTBETOB, YTOOBI M30€kKaTh MEXaHUUECKUX
OIIHOOK.

Kpumepuu oyenusanusa

Tabmuna 8. Kpumepuu oyenuganus pe3yibmamos mecmuposansl

OneHka
HEYJIOBJIETBOPUTEIHHO () yJIOBJICTBOPUTEIBHO xoporo 4 OTJIINYHO
OaiuIoB 3 Gamna Oaiuta 5 GaJJIoB
Menee 50 % mpaBwibHO| 50-70% mpaBuiasHO | 71-85% 86-100%
BBIITOJTHEHHBIX 3aJaHUHN. BBITIOJIHEHHBIX IIPABHIILHO MIPaBUIIBHO
3aJIaHU. BBIMTOJTHEHHBIX BBITIOJTHEHHBIX
3aJaHui. 3aJaHUH.

5.3. 3apanus aJs 1a00paTOPHBIX 3AHATHI

JIabopaTOpHBIN TPAKTUKYM SIBISCTCS BaKHBIM DJIEMEHTOM OOy4YeHHs, T.K. TPUBHBACT
HaBBIKH CaMOCTOSITEJIBHON padOThl. B pamMkax AMCIMIUTHHBI CTYIEHTHI JOJDKHBI BBIOJHUTH 5
7a00OpaTOPHBIX PabOT, OXBATBHIBAIOIIMX DPA3JIMYHBIC Pa3leibl TEOPETHYECKOro Kypca. PaboTs
OPHEHTHPOBAHbI HA M3Y4YE€HHE OCHOB TEXHOJIOTUH JICKTPOHHOW KOMIIOHEHTHOM 0a3bl, HCIIOJb3Ys
TEXHOJIOTUH (DU3UUECKOTO U MAaTEeMaTHYECKOTO MOJCIMPOBAHHS TEXHOJOTMYECKUX MPOIECCOB.
MozenupoBaHHe MPOBOJUTHCS C MPUMEHEHHEM NporpammHoro obdecrnieuenus MathCad. Ilpumep
Munogotl 1abopamoprol pabomsi

«MOOQJZUPOBCZHue npoyecca mMacHenpPOHHO20 HANbLUIEHUA MeMAIUYECKUX NIIEeHOK) HGJ'II)IO
pa6OTBI ABJIACTCA:
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- O3HaKOMJICHHUC C IMPOLHCCCOM MArHCTPOHHOI'O HAIIBUICHUS TOHKHX ILJI;
- OIpEacCICHUC PEXKUMOB Mara€TpoOHHOI' O paciblJICHUA JJIsL IMOJIYUCHUA
METANIMYCCKUX ITIICHOK 3aﬂaHHOI>'I TOJIIIUHBEI.

Memooduueckue pexomenoayuu

BrimonHeHne kax10i 1abopaTopHOit paboThI CKIIABIBACTCS U3 CIEAYIONINX ATAIMOB.

1. CamMocTosTenbHAsT TOITOTOBKA CTyACHTOB K paborte. Ilepen HauamoM pabOTHI
CTYICHTBI JOJDKHBI YETKO TMPEICTaBIsATh cebe I1enb pabdoThl M CYIIHOCTh OXKHIAEMBIX
pe3ynbratoB. JlomkeH OBITh MOATOTOBJIEH OJIIEKTPOHHBIN (aiim 1is pacueTa peKUMOB
MarHeTpoHHOTO pachbiieHUs. CTyAEHTHI, HE MOATOTOBUBIIKECS K pabOTe B COOTBETCTBUU C
STUMH TPeOOBAaHUSMU, K BBIIIOJIHEHUIO paOOTHI HE AOITYCKAIOTCS.

2. [IpoBenenue MomenMpoOBaHUS: TOJYYHWB HCXOJHBIC JAHHBIC IO MaTepualy u
TOJIIUHE IICHKU CTYACHT JOJDKCH ITyTeM MOJICIMPOBAHUS BBIOPATH PEKUMBI MAarHETPOHHOTO
pacnbUieHHs( BpeMsi HAMbUICHUS , PACCTOSHHE OT MHUINEHH 0 TMOAJOXKKH, HaIpsDKeHUe
MarHeTpoHa, TOK MarHeTpoHa), oOecreuuBaromue TpeOoBaHMA K IuleHKH. [lpu pabore B
naboparopuu HEOOXOAMMO CTPOTO BHIMIOJIHATH BCE MPaBUIIa TEXHUKU O0€30MaCHOCTH U yKa3aHUs
MpernoaaBaTers.

3. CocraBneHue oT4eTa 0 IpOJIeIaHHON padoTe.

OTder NMOJDKEH cOAEpkKaTh HCUYCPIBIBAIONINE JAaHHBIE, KaK O Ieau paboThl, TaK U O
pe3ynbTaTax B CIeIyIOIIeH Mocie0BaTeIbHOCTH:

v/ 3a5aHuE;

v/ onucanue 6a30BOro MPOIECCa;

v/ aJITOPUTM MOJICITHPOBAHUS;

v/ pe3ynbTaThl MOJEINPOBAHMS

v/ 0011MEe BBIBOJIBI O Pa0OTe M 3aKIIOUECHUE.

TekcT oTueTa AOMKEH OBITh HAMKMCAH aKKypaTHO U pa30OpUYHMBO OT PYKH WIIM MPECTaBIICH
B BHJE pacleuyaTKd, IOCIIeé KOMITBIOTEPHOW BepcTKU. B o0oux ciaydasx TEKCT IOJDKEH
MIPENICTaBIATh COO0O0M JIorMyecKkoe HM3J0XKEHHe CylecTBa Bompoca. Hemomyctumo mpuBeneHue
dbopmyn, Tabnui 0e3 pa3bsACHEHWH BceX 0003HaUYeHHMH W cokpameHuid. OTdeT JOHKEH OBITh
MOHSTEH ISl K&KOTO YUTAIOIIETO 0€3 KaKUX-TH00 JOTMOJTHUTEIBHBIX BOIIPOCOB Y COCTaBUTENEH
oTYeTa.

4. ITocne mpencraBieHuss OTYETa CTYIEHT JOJDKEH HMETh, KaK MHUHUMYM,
MOBEPXHOCTHBIE 3HAHUS MO KOHTPOJBHBIM BOMpOCaM K padoTe, MMEIOIIHUMCS B METOAMYECKUX
yYKa3aHUSX, U eMy BBICTaBJIsIeTCS 0alll, KOTOPHIM OlIEHEHA JaHHas 1abopaTopHas padora.

CTyleHT BBINIOJIHUBINIUN W 3alIMTUBIIUN BCE JIA0OpAaTOpHBIC pPAOOTHI IO TUCIUILTAHE
nosrydaeT B KoHIle cemectpa 21 6amn. Kaxnas naboparopHas paboTta B 3aBUCUMOCTH OT CTEIICHH
CJIO)KHOCTH ¥ BaXKHOCTHU TEMBI OlleHUBaeTcst MHAuBHIyanbHbIM Oamuiom (K). [llkana onennBanus
nabopaTopHbIX paboT yCTaHABIMBAETCA B Hayalle CEeMecTpa M JOBOAMUTCS JO CBEICHUS
o0yJaromuxcs CTy/ICHTOB.

Tabmuma 9. Memoouxa oyenusanue 8binoIHeHUsL YMAN08 1aOOPAMOPHOU pabombi

Ne PeiliTuHTOBBII
Bua srana

n/n oas

1. JlomycK ¥ BBITIOJTHEHUE YKCIIEPUMEHTAIBLHOM YacT paboThI 0,3K

2. [IpencraBnenue oryeTa o Tpedyemoit hopme K caade padoTh 0,2K
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3. 3ammra paboThl 0.5K

[Ipumeuanune: K — konuuecTBO Oa/ioB, OTBOJAMMOE B pPaMKax PEUTHHTOBON CHUCTEMBI Ha
JTaHHYI0 paboTy, KOTOpOe ompeAenseTcs MpernoiaBareieM B Hayaie JabopaTopHOro Kypcea.

5.4. [IpomesKyTOYHAS aTTECTALMS
5.4.1. 3auer
(Koumponupyemvie komnemenyuu OK-7, I1K-8)

[TpuMmepHBIii IepeYeHb OCHOBHBIX BOTIPOCOB BHIHOCUMBIX Ha 3a4€T IPUBE/ICH HIDKE!
Mexanu3mbl TepMoau(Py3un B TBEPAOM Telie

OcHoBHBIE 3aKOHBI TEPMOIUPDY3UU B TBEPJIOM TEJC

OCHOBHBIE TIOJIOKEHUS TEOPUU HOHHOT'O JIETHPOBAHUS

CrtpykTypa 1 IpUHIHI PpabOThl YCTAHOBKH HOHHOTO JISTUPOBAHUS
®otonurorpadus Ha MUKpO3a30pe

[TpoekunonHast poronurorpadus B rayOo0oKoM yibTpaduoeTe
ONeKTpOHHO-TyuYeBas JuTorpadus

NSk LD

PentrenoBckas nurorpadus

©

MaraeTpoHHOE paciblJICHHE METAIIOB

10. neKTpOHHO-Ty4eBOE paCIbUICHUE METAJIIIOB

11. MoHHO-ITy4eBO€E paclbUICHUE METAILIIOB

12.MHorocnoiHas MeTaJIU3ausl

13. II;maHapHO-3NIATaKCHANIbHAS TEXHOIOTUS ITponsBoacTBa MC
14.IIporneccrl MOArOTOBKH MOBEPXHOCTH MOJTYTPOBOAHUKOBBIX IIACTUH

Memooduueckue pexomenoayuu

[ToaroToBka CTyAEHTOB K 3a4eTy BKJIIOYAET MPOPaOOTKY JIEKLIUH, B TEUEHHE CEMECTpa U
HEINOCPEACTBEHHYIO IOATOTOBKY B JHH, IPEALISCTBYIOIIME 3a4eTy, BKIIOYAs, KOHEYHO,
IIOJrOTOBKY K KOJUIOKBHYMaM, TECTUPOBAHMIO, BBINOJIHEHHIO Ja0OpaTOpPHbIX paboT MU HX
3aIUTY.

J171s MOATOTOBKM K OTBETAM BOIPOCHI 3aueTa (OHU BBIIAIOTCS B KOHIIE CEMECTpPa) CTYIEHT
JOJKEH HCIOJIb30BaTh HE TOJIBKO KYpC JIEKIIUH, HO U OCHOBHYIO U JIOTIOJHUTEIbHYIO JIUTEPATYPY
111 BBIpAOOTKM YMEHUS 1aBaTh Pa3BEPHYTHIE OTBETHI HAa MOCTABJICHHBIE BOIIPOCHI.

B xoze moAroToBKM K 3a4eTy CTyAEHTY HeoOXOoAMMO oOpalaTh BHUMAaHUE HE TOJBKO Ha
YPOBEHb 3alIOMUHAHUS, HO U Ha CTENEHb MOHUMAHUS U3y4aeMbIX BOIPOCOB. A 3TO JIOCTHraeTCs
HE IPOCTBIM 3ay4MBaHMEM, a YCBOCHMEM IIPOYHBIX CHUCTEMATU3MPOBAaHHBIX 3HAHUU
aHAJIMTUYECKUM MblnuleHueM. (CrenoBaTelbHO, HENOCPEICTBEHHAas: IOJArOTOBKAa K 3audeTry
JOJDKHA B Pa3syMHBIX NPONOPLMIAX COYETaTh M 3allOMMHAHME, M NOHMMAaHUE IIPOrPaMMHOTO
Matepuana. Kpumepuu oyenusanus

«3a4TeH0» BBICTABISCTCA OOydYaromeMycsi, MPOACMOHCTPUPOBABIIEMY  MOJHOE,
BCECTOPOHHEE, OCO3HAHHOE IPABWJIBHOE 3HAHUE MPOrPaMMHOIO MaTepuana U H3JI0KHUBILIEMY
OTBET JIOTUYHO, TPAMOTHO, YOEIUTENbHO, TOTOBOIO K JalbHEWIIeMy NpPOQpECCHOHATBHOMY
COBEPILIEHCTBOBAHMUIO.

[Ipu oTBeTe oOyuwaromMiicss MOXET OMYCTHUTh HEKOTOpble HETOYHOCTH, HErpyobie
OIIMOKY, 3aTPYIHATHCS B CAMOCTOSTEIIFHOM HM3JI0)KCHUU MaTepualia, HO MPaBUILHO OTBEYATh HA
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3aaBa€MbIC €MY BOIIPOCHI, B PE3YJIbTATC HABOAANIUX BOIIPOCOB C IMOMOLIBIO IIPCIIOAABATCIIA

HCIIPABJIATH JOITYIICHHBIC OIIMOKN ¥ HETOYHOCTH.

«He 3auTeH0» MOXeT ObITh BBICTABICHO 00ydaroleMycs, 0OHapyKUBIIEMY HEIOJIHOE,
HEOCO3HAHHOE 3HaHUE Y4YeOHO-TIPOTPaMMHOIO MaTepHaja, JOIyCKalolmeMy TpyOble OmHOKH,
HECIIOCOOHOMY CaMOCTOSITEIbHO M3JIOKUTH OTBET HA BONPOC, OTBEYAIOIIEMY HENPABUIBHO WM
HE JIAI0IIeMy OTBET Ha 3aJlaHHbIE BOIIPOCHI. JIeMOHCTpUpYyEeMbIil ypOBEHb 3HaHUI HE MOXET ObITH
MPU3HAH JI0CTaTOYHBIM JJIs TPO(ECCHOHAIBHON AEATEIbHOCTH.

Tabnuua 10. Kpumepuu oyenku xavecmea oc80eHUs OUCYUNTIUHBL, 3A8EPULAIOULEIICS 3aUemOM

Bbanasi
. . Pesyabrar
(peHTHHIOBOM KauyecTBO 0OCBOCHMS TUCHUILINHBI
OCBOEHHA
OLIEHKH)
3a4yTeHo
© Bnageer mporpamMMHbIM @ MaTepuanoMm. CrpaBisercs ¢
e3
3aJayaMy, BOIMpPOCAaMU U JAPYTMMH BHJIAMU MPUMEHEHUS
46-70 IpOIETyPHI . o P Py P
3HaHUW. BrnageeT pa3HOCTOPOHHHMH HaBBIKAMHU M IIPUEMaMU
CIa4M 3a4eTa)
BBITIOJTHEHHSI PAKTUYECKUX 3a]1a4.
OOyyaromuiicss UMeeT 3HaHHsI TOJIBKO OCHOBHOTO MaTepuaa,
HO HE YCBOWJI €T0 JeTallel, T0myCcKaeT HETOYHOCTH,
3areno (¢ €MOHC €T HEJIOCTaTOYHO Ipa e po
. | IEMOHCTPUPYET HEIOCTATOYHO MPABUIILHBI MYJIUPOBKH
36-45 poLexypon PHPY . p PMYJIHP ’
HAPYIICHUS JIOTUYECKON TTOCIIE0BATETIHHOCTH B U3JI0KCHHUH
cIa4u 3a4eTa)
MIPOrPaMMHOTO MaTepHualia, UCTIBITBIBACT 3aTPYTHEHUS TIPU
BBITIOJTHCHUH MTPAKTUICCKUX PaboT.
JleMOHCTpHpYyeT HEMMOHUMAaHUE TIPOOJIEMBbI, HE 3HAET
3HAYUTEIHFHON YaCTH MPOTPAMMHOT0 MaTepuaa, JOIMyCKaeT
MeHee 36 HE JOMYIIeH K
Sara sate CYIIECTBEHHbIE OMIMOKHU, HEYBEPEHHO, C OOJIBIINMHU
qeT
Y 3aTPYTHCHUSMH BBITTOJHICT MPAKTHUECKHUE PAOOTHI. DIEMEHTHI
KOMIIETCHIINHA HE CHOPMUPOBAHEI.
5.4.2. Jx3amen
(konmponupyemvie komnemenyuu OK-7, I[IK-8).
W3ydyeHne AMCHUIUIMHBI 3aBEpIIAETCS YCTHBIM dJK3aMeHoM. [IpuMepHBI TepedeHb

OCHOBHBIX BOIPOCOB K 9K3aMEHY MPHUBEIECH HUXKE:
1.DT1anbl pa3BUTHA U COBPEMEHHOE COCTOSIHUE TEXHOJOTMU MaTepHaIoOB U MpUOOpPOB
MaKpO,MUKPO- ¥ HAHORJICKTPOHHKHU.

2.Knaccudukanus u o0mas XapakTepUCTHKa O0a30BBIX TEXHOJOTHMUYECKHX IIPOIECCOB
3JIEKTPOHHON KOMITOHEHTHOM 0a3bl.

3. CoBpeMeHHbIC TSHACHIIMA PAa3BUTHUS TEXHOJIOTHUHU DJICKTPOHHON KOMIIOHEHTHOW 0a3bl.

4. Mexanuueckas

obpaboTka

MOJTYTIPOBOJTHUKOBBIX ~ TMOJIOKEK  (pe3ka, T1uIndoBKa,

MOJIMPOBKA, XUMUKO-MEXaHUYECKasl TIOJTMPOBKA).

5. XuMudeckas OYncTKa MOBEPXHOCTHU — OCHOBHBIC PECAKTUBLI U TCXHOJIOTHYCCKUEC ITPUCMBI.

6. MeTtoapl KOHTPOJIA YUCTOTHI ITIOBEPXHOCTH.

7. KJ'IaCCI/I(I)I/IKaI_II/IH OCHOBHBIX San}ISHeHI/Iﬁ IMOBCPXHOCTH.

8. Xumuueckoe TPaBJICHUC KPECMHU. Kunernka XxumMuaeckoro TpaBJICHUS.

9 . Xumuko-1uHaMUYECKas TOIUPOBKA. AHU30TPOIIHOE TPABIECHHE.
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10.ITnazsMoxuMHYECKOE TPABJICHHUC KPEMHHA, ABYOKHCHU U HUTPpUJa KPCMHHA.
11.OnuTakcuanabHbIC IJICHKU. POCT sIIMTaKCHAIBHBIX IJICHOK.

12. OcHOBHBIE TPUYHHBI 00pa30BaHMs A€()EKTHOTO MEPEXOTHOTO CIIO0S MPH MUTAKCHATIHLHOM
HapalMBaHUMU.

13.Metoabl MoTy4eHHUs! SIUTAKCUATIBHBIX CIIOEB KPEMHUS.
14.OnuTakcus U3 >XKUAKOH (a3bl.

15.Ta30(a3ple METOIBI AMHUTAKCHAIBLHOTO HApAIIMBAaHUS KPEMHHS: XJIOPHIHBIA METOJ,
CUJIaHOBBIA METOJ,.

16.O6opynoBaHue )i SIUTAKCHAIBHOTO HapalTUBaHUS.

17.JlernpoBanue SMUTAKCUATIBHBIX TIJIEHOK.

18.T'eTeposnuTakcusi KpEMHUS HA JUAIEKTPUUECKUX MOAI0KKAaX. OCHOBHBIC IMOTOKKH.
19.OcHoBHBIE PYHKIIUN OKUCHBIX IUIEHOK B CTPYKTYPE HHTETPATILHBIX CXEM.

20.0cobeHHOCTH POCTa IJICHOK MPU CYXOM U BIXHOM OKHUCIEeHHU. CTpyKTypa OKHCIa
kpemHus. Mogene okucienus Juna-I'poysa.

21. ®akTophl, ONpEAEIAIONIe BIUSHUE HA CKOPOCTh POCTa OKCUIHBIX IUIEHOK KPEMHHUS IpU
OKHUCJICHUMU.

22.060pynoBanue i okucieHus: KpeMHusi. CTpyKTypHast cXemMa YCTaHOBKM OKHCIICHHS B
TEXHOJIOTHYECKOM LIMKJIE: CYXOM — BIIAXKHBIN — CyXOH KUCIIOPOJ.

23.0ca)KI[CHI/Ie IJICHOK AMOKCHAAa KPEMHHA U3 MUPOJIUTUYCCKHUM PaA3JIOKCHUEM MOHOCHUIIaAHA
" €TI0 IMMPON3BOAHBIX.

24.CxeMbl PEaKTOpPOB OCaAXKIACHUA AOUOKCHIA KPCMHHA U3 napora3030171 CMECHU IIpHU
IIOHM>KCHHOM U aTMOC(i)epHOM JaBJICHHH.

25.OcaxJiIeHre HUTPUAA KPEMHUSL.
26.IlepcieKTUBBI pa3BUTUS METOJOB OCAXKJIEHUS AUDJIEKTPUUECKUX IJICHOK.

27.0OCHOBHBIE TEXHOJIOTHUYECKHE METOJAbl CO3[laHUs JIETUPOBAHHBIX CJ0eB. Poib
JIETUPOBAHHBIX c10eB B cTpykType UC.

28. Tepmoauddysus. Mexannzmsl 1uddy3un mpuMeceit B TBEPAOM TeTe.

29.Kosppumment muddysun. TemnepaTypHas 3aBUCHMOCTb Kod(hduimeHToB auddy3nn
OCHOBHBIX IIpUMeECEH B KPEMHUHU.

30.1I1epBslit 1 BTOpO# 3aKoHBI DUKA.

31. Iuddy3ust u3 6eCKOHEUHOTO UCTOYHHKA.

32. Juddy3us u3 orpaHUIEHHOTO UCTOYHHUKA.

33. Texuomorus mpoBeeHUs TepMoandGpy3noHHOTO Mporecca.

34.OcHOBHBIE MCTOYHHMKH JIOHOPHBIX M aKLUENTOPHbIX npumeceid. Jnddys3us u3 tBEpmoro
IUTAHApHOT'O UCTOYHUKA, U3 Ta30BOM (ha3bl U U3 U3 TBEPJOr0 HCTOUHUKA.

35.onHoe nerupoBaHue. XapaKTepUCTUKA MPOIecca UMIUIAHTAIUH.

36.IlpobGer woHOB. Pacmnpenenenue mnpoberoB. SnmepHas TOpMO3HAs CIHOCOOHOCTD.
DNeKTpOHHAs! TOPMO3HAsI CIIOCOOHOCTb.

37.Paguauvonnble HapymieHus. O¢dekr kaHanupoBaHUs. JledekTbl CTPYKTypbl B
HOJIYIIPOBOIHUKAX IIPU HOHHOM JIETMPOBAHUU.

38.0O0opynoBaHue j1s1 HOHHOTO JierupoBaHus. MloHHbIE HICTOUHUKHY.

39. Knaccuduxanus nporeccoB JUTOTpaQuH.
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40.Cxema ¢poronuTorpaduueckoro mnpouecca. B3psiBHas (oOpatHas) goTtonurorpadusi.

41.OcHoBHBIE  cBOWCTBa  (POTOPE3UCTOB  (CBETOUYBCTBUTEIBHOCTb,  pa3pelIaromiast
CIIOCOOHOCTB, CTOMKOCTH K BO3/IEHCTBHUIO arpeCCUBHBIX (haKTOPOB.

42.®dotomabnonpl.  Texmporece H3TOTOBJICHUS METAUTM3UPOBAHHBIX  (POTOIIAOIOHOB.
TexXHOJIOrMYeCKHii MapupyT TUIOBOH (oTonurorpaduu.

43. Jlurorpadus B TITyOOKOM yibTpaduoiere.

44 TlpoexumonHas (otonutorpadusi.

45.ONeKTpOHHAS U PEHTICHOBCKAs TUTOTpadus.

46.OcHOBHBIC MaTepuaibl MeTauTu3auu. TpeboBanus k cuctemam Metamusanuu UC.
47.CBolicTBa IUVICHOK aTIOMUHUS. DNeKTpoauddy3un B IUIEHKaX aTFOMUHHSL.

48. BakyyM-TepMHUECKOE OCAXKACHIE METATMYECKUX TIIICHOK.

49. MarHeTpoHHbIE PACIBUIMTEIIbHBIE CUCTEMBI.

50.Co3nague OMHYECKUX KOHTAKTOB.

51. TexHOIOTUH MHOTOCIIOMHOM pa3BOJIKU CUCTEM METaJIU3aliu.

52.0011e NpUHIMIBI OPTraHUu3aIMH TEXHOJIOTHYECKOTO MpoIiecca.

53.TexHomornueckoe OOECTICUCHHE HAJNECKHOCTH U3JEIMH W KOHTPOJIb KadecTBa
TEXHOJIOTHYECKOTO0 Tpoliecca.

54.TpeOoBaHusl K YUCTOTE BO3AYIIHOM Cpelbl M KIMMaTH4YeCKUM mapamerpaM. OCHOBHBIE
MIOJIOKEHUS JIIEKTPOHHON THUTMEHBI.

55.CocTaB KOHCTPYKTOPCKOM U TEXHOJOTUYECKON JOKYMEHTAITUH.

56.CxeMa TEXHOJIOTHYECKOIO MaplipyTa H3rotoBieHus ounoispueix MC ¢ uzonsuueit
00paTHO CMEIIEHHBIM pP-N TIEPEXOIOM.

57.Cxema  TEXHOJIOTMYECKOTO  Mapuipyta  u3rotosieHuss  Ounomspusix HC ¢
JABJIEKTPUYECKON U30JISILUEN.

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

60.Cxema  TEXHOJOTMYECKOIO  MaplipyTa  MU3IOTOBJIEHHS  CTPYKTYp C  IOJHOM
JTUBJIEKTPUYECKON M30JIAIue A1 CuiloBbIX /1 ipubopos u UC,

Memoouueckue pekomenoayuu npu n0O20MoGKe K IK3AMeEH)

[TonroroBka CTyAGHTOB K 9K3aMEHY BKJIIOYAET MPOPaOOTKY JEKIUIl, B TEUEHHE CEMeCTpa
U HENOCPEACTBEHHYIO MTOATOTOBKY B JIHU, MPEIIECTBYIONINE 3K3aMEHY, BKIIIOYast, IOATOTOBKY K
KOJIJIOKBHyMaM, TECTUPOBAHHIO, BBIMIOJIHEHHUIO JTAOOPAaTOPHBIX padOT U UX 3allUTY.

JUi1 NOArOTOBKM K OTBETaM Ha SK3aMEHAI[MOHHBIE BONPOCHI (OHU BBIJAIOTCS B KOHIIE
ceMecTpa) CTYJEHT JOJDKEH HCIOJIb30BaTh HE TOJBKO KypC JIEKIHMH, HO M OCHOBHYIO H
JIOTIOJIHUTENbHYIO JIUTEpaTypy MAJis BbIpaOOTKM yMEHMs JaBaTh pa3BEpHYThIE OTBETHI Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

B xoze noAroToBku K 5K3aMeHy CTYAEHTY HEOOXOIUMO 0OpaliaTh BHUMAaHUE HE TOJBKO
Ha YPOBEHb 3allOMHUHAaHMs, HO M HA CTENEHb IOHMMAaHUs MU3y4aeMbIX BONPOCOB. MexaHnyeckoe
3allOMUHAHKUE YHMCIIOBBIX 3HAYEHUI XapaKTEPUCTHK MATEPHAJIOB HE PEKOMEHAYETCSs, HO CTYJIEHT
JIOJKEH OTYETIIMBO MPEACTaBIATh cede MOopsIoK 3TUX BennduH. HemocpeacTBeHHast HOArOTOBKA
CTYJEHTa K 3K3aMEHY JO0JDKHA B pa3yMHBIX IPONOPLMIX COUETaTh U 3allOMUHAHUE, U TIOHUMAHNE
IIPOrpaMMHOT0 MaTepHaia.
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Kpumepuu oyenusanus

Ilo wuroram »5K3aMeHa CTYAEHTY, W3 MAaKCHUMaJbHOTO KOJIMYECTBa OajlioB, KOTOpOE
cocrtapyseT 30, BEICTABISACTCS:

1)ot 27 no 30 6amioB, eciau BiIaAeeT IPOrpaMMHBIM MaTepHAIOM I10 AUCLUIIJIMHE B OJIHOM
o0beMe; JTOCTaTOYHO TITyOOKO OCMBICIMBACT AMCIUIUIMHY, MCUEPIBIBAIONIC OTBEYAECT Ha BCE
BOIIPOCHI;  yMEET  aHAJIM3UPOBATH, CpaBHUBATb, KJIacCU(UITUPOBATH, 0000611aTh,
KOHKpPETU3UPOBaTh U CHUCTEMATU3UPOBATh W3YUYEHHBIH MaTepuaj, yCTaHaBIMBAaThb IPUYMHHO-
CJICZICTBEHHBIE CBSI3H; YETKO (DOPMUPYET OTBETHI;

2)ot 24 no 26 6amoB, eciy BiajeeT MPOrpaMMHBIM MaTepHajoM IOYTH B MOJHOM 0ObeMe
(umeroTcst mpoOesbl TOJBKO B HEKOTOPBIX OCOOCHHO CIIOXKHBIX pazfieNax); CaMOCTOSTEIbHO U
OTYACTH IPU HABOJAIIMX BOIPOCAX JaeT IOJHOLEHHbIE OTBETHl Ha BOIPOCHI; HE BCEria
BbI/IETIsIeT HanboJiee CyIECTBEHHbIE, HE JIOMTYCKAeT BMECTE C TEM CEPhE3HBIX OINOOK B OTBETAX;

3)or 15 no 23 GannoB, eciau BiaJeeT OCHOBHBIM OOBEMOM IMPOrpaMMHOI0 MaTepHuala Io
JUCLMIUIMHE; TPOSIBISAET 3aTPYyAHEHUS B CaMOCTOSITENIbHBIX OTBETaX, OINEPUPYET HETOUHBIMU
(bopMyIMpOBKaMHU; B IPOLIECCE OTBETOB AOMYCKAeT OLIMOKH M0 CYIIECTBY BOIIPOCOB.

B cnywasx, xorga oOydYaromuiics HE OCBOWIJI 00s3aTEIbHBII MHHUMYM IIPOTPaMMHOTO
MaTepuaia Mo JAUCHUUIUIMHE, HE CIIOCOOEH OTBETUTh HAa BONPOCHI Ja)ke MPU JOMOJHUTEIbHBIX
HABOJSIIUX Bompocax, BeicTaBisieTcss 0 Oammos. CtyneHT, HemoOpaBmmii 36 GamioB B XoJe
TEKYIIEro U pyOexHOro KOHTPOJIA, K 3K3aMEeHY He JonyckaeTcs. Huxe nmpuBeneHbl KpUuTepuu u
MoKa3aTeI OLICHUBAHUS MPOMEXYTOYHOM aTTeCcTalluu.

Tabmuua 11. Kpumepuu u nokazamenu oyeHUBAHUS NPOMENHCYMOUHOU AMmMeCcmayuu

[kana no TpaaUIHOHHON MATHOATBHON

cucTeMe
ba3oBblil ypoBeHb [IponBuHYTHII Bricoknii
HeynoBiaeTBOpUTENLH YAOBJIETBOPUTCILHO YPOBCHb YPOBEHb
o /muag. xopoo/ aud. 3aueT oTIM4YHO/ 1ud. 3a4eT
3ayer
[Ikana no 6aIbHO-PEUTUHTOBOM
CUCTEME
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 UX BBIITIOJHEHUIO
JOBOJATCS 10 CBEIEHUS CTYJEHTOB B HayaJle COOTBETCTBYIOLIETO ceMecTpa. TeMbl KypCOBBIX
paboT npejyiaratoTcs cTyAeHTaM Ha BbIOOp. CTyIEHT UMEET IpaBo BHIOpATh OJHY U3
3asBJICHHBIX Kadeapol TeM, IpeABAPUTEIbHO COITIACOBAB €€ C HayYHBIM PYKOBOJIUTEIIEM.
CTyZneHT COBMECTHO C HayYHBbIM PYKOBOJUTENIEM KypPCOBOIl paOOThl yTOUHSIET KPYT BOIIPOCOB,
MOJJIEXKALUX N3YUEHUIO, BBIOMPAET OOBEKT MCCIEA0BaHNUs, COCTABIISET IJIaH U ONpPEeIIsieT
CTPYKTYpy paboTsl. Huxke mpuBOAUTHCS MPUMEPHBIH MepeueHb TEMAaTUKH KyPCOBBIX paboT:
1.TexHonoruss QOpMHUPOBAHUS DSMHUTTEpPA OHUIOIAPHOTO TPAH3UCTOPA METOAOM HWOHHOM

MMILJIAHTAUH.
2.Texnonorusi pOPMHUPOBAHUS MTOA3aTBOPHOTO JUIIICKTPHUKA.
3.TexHomnorust GopMUpOBaHHsSI MHOTOYPOBHEHEBOIM KOHTaKTHOM cuctembl Metanu3anuu VC.
4.Texnonorust popmupoBanus usrorosnenuss n-MOII TpaH3ucTopa ¢ METaNIMYECKUM 3aTBOPOM.
5. CoBpeMeHHbIE TEXHOJIOTUS (POPMHUPOBAHNS KOMOMHUPOBAHHOW MEKAIEMEHTHOM M30JIALUT
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6.TpexMepHbIe MAaTEMAaTUYECKUE MOJENIN IIPOLECCOB JIOKAIBHOTO OKMCIIEHUS! KPEMHUSL.
7.Metoibl cO31aHUS BBICOKOJIETUPOBAHHBIX HAHOPa3MEPHBIX JIETUPOBAHHBIX CIOEB
8.CoBpeMeHHbIE ONTUYECKHE METOIBI JINTOrpaduu
9.IlepcieKTUBHBIE CUCTEMBI MHOTOYPOBHEBON METAIIIM3ALUU
10.  ®opMupoBaHME HAHOPA3MEPHBIX CTPYKTYP METOAAMU MOJEKYJISIPHO-TYYEBOM SIUTAKCUU
11. KoHCTpyKIMA M TEXHOJIOTHs CO3/1aHUSI MEPCIEKTUBHBIX OMIIOJIAPHBIX TPAH3UCTOPOB JUIS
cBepxObicTpoaericTByronmx CBUC.
12. KoHCTpyKIMs ¥ TeXHOJOTHS co3nanus nepcnektuBHbiXx MJIIT tpan3uctopos nns CBHC.
13. KoHCTpyKUMs ¥ TEXHOJIOTHSI CO3JaHUs IEPCIEeKTUBHBIX cuiloBbIX MIII-TpaH3ucTOpOB.
14. KoHCTpyKIMsE M TEXHOJOTHMS  CO3JaHMs  MNEePCHEKTHBHBIX  CHJIOBBIX  OWIOJSPHBIX
TPaH3UCTOPOB.
15. ITpo6aems! npu co3nanuu nepcnektuBHeIx CBUC.
Tpebosanus k cmpykmype u co0epiHCaHuI0 Kypcosou pabomol

KypcoBas paboTa 1omKHa TPECTaBIsATh cO00H 3aBEpIIEHHOE HCCIIEI0BAHUE, B KOTOPOM
AHATM3UPYIOTCSA UCCIIEAOBATENLCKUE MPOOIEMBI B pacCMaTpUBAEMON OOJIACTH, U PACKPBIBACTCS
COJZIep)KaHNE M TEXHOJIOTHH Pa3pelIeHus] 3TUX NpoOjeM He TOJBKO B TEOPETUYECKOM, HO U B
[IPAKTUYECKOM IIJJaHEe Ha MECTHOM, PETHOHAIBHOM WM (eepaabHoM ypoBHIX. Pabora momkHa
HOCUTh TBOPYECKHH XapakTep, OTBEYaTh TPEOOBAHUSAM JIOTMYECKOTO W YETKOTO HM3JI0KEHUS
Marepuaia, J0Ka3aTeJIbHOCTH W JOCTOBEPHOCTH (DAaKTOB, OTpakaTb YMEHHS CTYACHTA
MOJIB30BAThCSl PAllMOHAIBHBIME NpPUEMaMH TOUCKa, O0TOOpa, 0OpabOTKM W CHUCTEMaTU3alUd
MHPOPMALIUHU U COJIEPIKATh TEOPETUICCKHIE BBIBOBI M TPAKTUYECKIE PEKOMEH/IAITUH.

CTpyKTypHO KypcoBas paboTa COCTOMT M3 CIEAYIOIIMX pa3JesioB: TUTYJIbHBIN JIHCT,
BBEJICHHE,  COJAEp)KaTelbHAs  4YacTh,  3aKJIIOYCHHE,  JIUTepaTypa,  NpHUIOXKEHUs(TIPU
HeoOxonumocTH). O0beM KypcoBOil paboT moikeH ObITh He MeHee 25 ctpanuu. OdopmieHnue
paboTbl mpoBoauThCcs Ha nucrtax (opmata A4, mpudr Times New Roman cyr(kernnl4),
uHTepBan 1, mons (cupasa 1,2cMm, cieBa 3,0cMm, cBepxy u cHU3Y 2,0cM). CCBUIKM HAa IUTUPYEMYIO
JUTEPATypy, PUCYHKH M TaOIHWIBI CKBO3HBIE. [ TyOWHA IMTEpaTypHOTO MOMCKA IO TeMaTHKE
KypcOBOH paboThl JI0JKHA BKIIOYAT paboThl, onyOaMKoBaHHbIE HE To3/1Hee 10 jJeT Ha MOMEHT
BBITIOJIHEHHSI pa0OTHL. BwIMomHEHNE KypcoBOil pabOTHI CKIIAIbIBACTCS W3 HECKOJIBKHX ITAIlOB:
aHaJIM3 JIUTEPAaTYPHBIX M HWHBIX HMCTOYHHKOB HMH(OpMAIMM, COCTaBJICHHE IUIaHa paboTHI,
HaKoIJIeHHne W 00paboTka (akTHYEeCKOro MaTepuayia, HamucaHue u odopMmieHHEe padoTHl,
3aIuTa KypcoBOor paboTHI (MIPOEKTa).

Kpumepuu OYECHUBAHU KYPCOB0O2O npoeKkma

3aBepiieHHas KypcoBas paboTa 3a HEIENI0 10 3aIUThl MPEACTABIACTCS CTYICHTOM
PYKOBOJUTENIO, KOTOPBIN PELIaeT BOIPOC O JOMYCKE CTYJIEHTa K 3aIlUTe KypcOBOIl paOOTHI.

PesynbraThl  3amMTBl  KypcOBOI'O MpOEKTa OIeHHBaloTcs aAuddepeHnnpoBaHHON
OTMETKON («OTJIMYHO», «XOpOILIO», «YyAOBIETBOPUTENbHO»). Hibke mnpuBeaeHbl KpUTEPUH

OIIEHKU:
Tabmuua 12. Kpumepuu u nokazamenu oyeHu8anus Kypcosou pabomsi
Onenka
HEY/J0BJIETBOPHTEILHO YAOBJIETBOPUTEIbHO Xopouio OTJIMYHO
MeHee 61 6a1a 61-80 6a10B 81-90 6aju10B 91-100 6an10B
PaGora BeinosineHa He B | PaboTa BeinosiHeHa B | Pabora PabGoTa BEITOTHEHAa B
COOTBETCTBUHU C COOTBCTCTBHH C | BBIIIOJTHCHA B | COOTBETCTBUH C
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YTBEPKACHHBIM TIIAHOM,
HE PacKpBITO COIepPIKaHUEe
Ka)XJIOTO BOTIPOCA.
CryneHTOM HE clieJaHbI
BBIBOJIBI 110 TEME PAOOTHI.
['pyObie HeOCTaTKY B
odopmiieHUH pabOTHI.
[pu 3ammre paboThI
CTYJICHT HE BJIaJiceT
MaTepuagoM, He OTBEYaeT
Ha BOTIPOCHI.

YTBEPKACHHBIM COOTBETCTBUM  C | YTBEPXKJACHHBIM IUIAHOM,
IIJTaHOM, HO HC | YTBCPKIACHHBIM IIOJITHOCTBIO PacKpeITO
IMOJTHOCTBIO IUIAHOM, coepIKaHNe KaKJI0TO
PacKpBITO [MOJIHOCTBIO Bompoca, CTyTIEHTOM
coJiep>KaHue PacKpbITO COPMYTHPOBAHBL
KOKIOr0  BOMpOCA. | COAepKaHHe
COOCTBEHHEIE
CrynenTom HE | KaXJI0ro BOMpOCa.
apryMEHTHPOBAHHbBIC

CIeIaHbI He3nauutenbHbie 5
COBCTREHHBIE 3a- BBIBOJIBI TIO TEME PabOTEHI.
BBIBOJBI 10 TEME | MeyaHms " Odopmrenue paboThI
paboTHL. I'pyGsie | odopmnennio COOTBCTCTBYCT
HEIOCTATKHU B | paBoTeL. Tpu Hpeé[’bﬂBﬂﬂeMLIM
0(1)6()pMJIe?[I/II/I sammTe  paGOTHI TpeOOBaHUM. [Tpu
a6otel. IIpu 3armure
ga6OTI>I 1Y CT;;GHT cryent  muageer | JALHTC paboThl CTYyJIEHT

i : MATEPHATIOM,  HO CBOOOIHO BIIaACET
CIIabo BJIaaceT MareprajioM U OTBEYAET

OTBEYaeT He Ha
MaTtepua-
e BOIIDOCEL Ha BOIIPOCHI.

JI0M, OTBeyaeT He Ha| BC POCBL.
BCE€ BOTPOCHI.

6. MeToguyeckue MaTepuaJbl, ONpeAe/sionue NpoueIypbl OHeHMBAHUS
3HaHMIi, yMeHH i, HABBIKOB U ONBITA /1€ TeJIbHOCTH

Tabmuna 13. Pezynomamoi oceoenus yuebHOU OUCYUNIUHbL, NOOJedHcAujue NposepKe

PesyabTaThl 00y4eHus

OcHoOBHbIE NTOKA3aTeJIH OLEHKH pe3yJdbTaToB

(KkoMIeTeHIUH) o0y4eHust
Cnoco6HOCTB K | 3HaTh: OCHOBHBIE TIpaBHJIAa W TPHUEMBl CaMOOpPraHU3aluu |
caMOOpraHu3aluu u | camoo6OpazoBanus - (OK-7)31.

camoobpazoBanuto (OK-7)

YmMmernb:

— OpraHu30BBIBaTh TpOIECC camMooOpa3oBaHHS BO BPEMEHHOM
nepcrnektuse - OK-7(Y1);

— CaMOCTOSITENIbHO OCYIISCTBIIATH IOMCK, XpaHeHHe, 00paboTKy U
aHaJIM3 MH()OPMAIIMK U3 PA3IMYHBIX HCTOYHUKOB U 0a3 JaHHBIX 110
CBOWCTBAM, TEXHOJIOTMU T[IOJIyYCHHUsS] TPUMEHECHUIO MAaTepUaioB
AIIEKTPOHHON TEXHHKE, MPEJICTaBIsTh ee B TpedyeMoMm (opmare ¢
UCTIONB30BaHUEM WH(OPMAIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX
texHosorui - OK-7(Y?2).

Baaaerb: MmeTogamu U cioco0aMu caMOCTOSITENIBHO TPUOOpETaTh U
UCIIOJIb30BaTh B IPAKTHYECKOW MAEATEJBHOCTH HOBBIE 3HAHUS HU
YMEHHUS, B TOM YHUCJI€ B HOBBIX OOJIACTSIX 3HAHUH, CBA3aHHBIX C
HAaHOTEXHOJOTMSIMU MaTepuajoB M CTPYKTYp B D3JEKTPOHUKE -
OK7(B1).

CrocoOHOCTD BBITIOJIHATH
paboThI TIO
TEXHOJIOTHYECKOM
MOATOTOBKE MPOU3BOJICTBA
MAaTEpHAJIOB U U3IEIUNA
3JIEKTPOHHOW TEXHUKHU
(IIK-8);

3HaTh:

- ¢uznueckre 1 PU3NKO-XUMUYECKUE TIPUHIIMIIB, JIEXKAIIUE B
OCHOBE 0a30BbIX TEXHOJOTHUECKUX MPOLECCOB, IPUMEHSIEMbIX B
MHUKpO- ¥ HaHodJIekTpoHuke — [1K-8(31);

- METO/BI KOHTPOJIS U MPAKTHYECKUE BOZMOKHOCTH
KOHKPETHBIX TEXHOJIOTUYECKUX MPOLECCOB IS TTOTy4YEHUS
MaTepPHaJIOB U CO3JaHHs YCTPOHCTB MUKPO- M HAHOIEKTPOHUKH —
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TIK-8(32).

Ymern:

- OPUEHTUPOBATHCSI B MHOTO0Opa3H COBPEMEHHBIX
TEXHOJIOTMYECKUX METOJIOB U IPUEMOB MUKPO- U HAHOAJIEKTPOHUKHU
—IIK-8(Y1); - pazpabaTbIBaTh TEXHOJIOTUYECKUE CXEMBI
IIPOM3BOJICTBA MaTEPHAJIOB U YCTPONUCTB MUKPO- U
HaHod1ekTpoHUKHU — [IK-8(VY2); - onpenenars ontuManbHble
PEeXUMBI IPOBEACHUSI OTAEIBHBIX TEXHOJIOTUYECKUX ONepaluii —
MK-8(VY3).

— BBICTPanBaTh CXEMbI TEXHOJIOTHYECKUX MApIIPYTOB U3rOTOBJICHHUS
W3JIEIMNA UHTETpaJIbHOM 31eKTpoHuKkH - [IK-8(V4)

Buanern:

— TEpBUYHBIMH HaBbIKAMH COCTaBJICHHS TEXHOJOTMYECKHX
MapuIpyToB  INPOBEACHUSA IIPOLECCOB U HM3TOTOBJICHUS
IIOJIYIIPOBOTHUKOBBIX CTPYKTYP MHTETpaibHOU 31eKTpoHUKH —IIK-
8(B1);

— TEXHOJIOTHUSIMH TIOWCKA, XpaHEeHHs, oO0pabOTKM U aHamu3a
UHQOPMALIMK W3 PA3IMYHBIX HCTOYHUKOB M 0a3 JaHHBIX 110
CBOICTBaM, TEXHOJIOTMH IOJYUYEHHUS M INPUMEHEHUS MaTepUaloB U
CTpyKTyp HaHO3eKkTpoHUKHU — [1K-8(B2);

— HaBBIKAMH CaMOCTOSITEIbHOTO U3YUEHHUS U PELICHHs BOIIPOCOB U
3a7jad  MaTepUAIOBEIYECKOr0 acnekTa B MpodecCHOHATBHON
obnactu- I1K-8(B3).

Tabmuua 14. Smanet hopmuposanua komnemenyuu u UCnoIb3yemvie cpeocmed OYeHUBAHUSA

Ne| CocraB DopMHpPOBaHHE YJIEMEHTOB KOMIIETEHIIUH
1. | Conepsxanu OK-7(31), K- OK-7(Y1), OK-7(Y2), TIK- OK-7(B1),
¢ YTAIIOB 8(31), TK-8(32) 8(Y1), IK-8(Y2), TIK8(Y3), MK-8(B1), IK-8(B2),
TK-8(V4) MK8(B3)
2. Buast 1. JIexuun 1.JIaboparopHsle pabotel | 1. JlabopaTopHbie
sausaTuil | 2 KoHcysbrarmu 3. 2.CamocTosTenbHas pabdo- paboThI
CamocrosTenpHas Ta 2.CamocTosTenbHas
pabora 3. KypcoBas pabota paGoTa
4. KypcoBast pabota 3.KypcoBas pabora
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3. CpenctBa | 1. Ilocewenue 3ansamuu | 1. Lonyck u 1.3awuma
OLICHUBAHUA | (cM., paz3a.S, Tabm. 6). 8bINOIHEHUE pesyromamos

2.Konnoksuym nabopamoproil pabomul 1abopamopHo

(em., pas3n.5, Tabm.7) | (em., pasn.5, Ta6mn.9) pabomui(em., pasA.3,

3. Tecmuposanue 2. Obpabomxka Tabx.9)

(cm., pasn.5, Ta6:n.8) Dpe3yIbmamos u 2.

4.3auem n0020Mo8Ka Omuema o Tecmuposanue(em.,

(cm., pa3n.5, Tabm.10) | esinonnennoii pabome. pasn.5, Tabn.8) 3.

5.9x3amen (cMm., pasn.5, Ta6n.9) 3. Konnoxsuym(cm.,

(cm., pasn.5, Taon.11) | Tecmuposanue(cm., pasa.5, Tabn.7)
4.3auem

pasn.S, Tab6n.8) 4.

5.Kypcosas paboma

(cM., pasn.5, Tabu.11) (cm., pasn.5, Ta6m.10)

Konnoxsuym(cm., pasn.s,

Ta6n.7) 5. Oxzamen(cM., pasn.s,
5.3auem Tabn.11)
(cM., pa3n.5, Ta6m.10) 5.Kypcosas paboma

6. Dxsamen(cm., pasa.5, | (cM., pasn.5, Tabm.12)

Ta6n.11)
5.Kypcosas paboma
(cMm., pazn.5, Tabn.12)

YpoBeHb Cc(HOPMHPOBAHHOCTH HIIEMEHTOB KOMIICTCHIIMA B paMKaX HW3YYCHUS JaHHOU
JUCUUIUIMHBI BKIIOYAET YETHIPE YPOBHS:
v HU3KULL YPOBens(0yeHKa «Hey0081emeopumebHo») XapakTepU3yeTcs

a100 OTCYTCTBUEM, JIMOO YACTHYHOU C(POPMHUPOBAHHOCTHIO FITEMEHTOB
KOMIIETCHITH

v 6a306bi1l yposeHb (0UeHKa «YO06IeMEOPUNMENbHO») ABISETCS
00s13aTeIbHBIM IS BCEX 00YUYAIONTUXCS 0 3aBEPIICHUN OCBOCHHS
JTUCIUILTAHBL, B TIEJIOM 3JIEMEHTHI KOMIETSHIIHA C(HOPMHUPOBAHBL;

v npoosunymolil yposens (OYeHKa «Xopouoy) XapaKTepu3yeTcs
MIPEBBILICHIEM MUHUMAIBHBIX XapaKTEPUCTUK CHOPMUPOBAHHOCTH
KOMITETCHIIMH I10 3aBEPIIICHUU OCBOCHUS JIUCIIUTIIHHEI;

v 8bICOKULL YPOBEeHb (OYEHKA «OMAUYHOY) XaPAKTEPU3YETCS MaKCUMAILHO
BO3MOKHOH BBIPQXKCHHOCTHIO KOMIICTCHIIUN | SIBIISICTCS] BYKHBIM
Ka4eCTBEHHBIM OPHEHTHPOM JUIsi CAMOCOBEPIIICHCTBOBAHMSI.

Hwxe B Tabnuie 14 npuBeneHs! o011Me XapaKTEPUCTUKN U KPUTEPUN OLICHUBAHUS YPOBHS
OCBOEHHUS DJIEMEHTOB KOMIIETEHIINH 3aKPETIEHHBIX 33 AUCLUIIIIMHOM.
Tabmuua 15. Obwue xapakmepucmuxu nokazameneii u Kpumepues oYyeHU8aHUs.
KOMNnemenyuu no smanam

IToxa3zaTean 3HaTh YmMmerh Baagern
U KPpUTEPHH
«OTIn4HO» Ob6nagaet YMeer  nmpuMeHsaTh | Brnageer
(BBICOKHIi YPOBEHbD) (baKkTUYeCKUMH U | IONyYeHHbIC 3HAHUS | TEXHOJIOTUSIMU B
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TEOPETHUYECKUMHU IS pEIICHUS | U3y4aeMoit
3HAHUSIMH B | IPOM3BOJCTBEHHBIX U | IPEIMETHONH 00IaCTH
npenenax HCCIICIOBATEIIbCKU A UMEET HaBBIKU HX
u3y4aeMon 3alad B HW3y4aeMOU | COBEpIIICHCTBOBAHHUSI.
o0yactu ¢ | obnactu
IMOHUMaHUEM
TpaHUI]
MPUMEHUMOCTH.
«Xopouio» 3HaeT (aKTsl, Obnanaer Anantupyer cBoe
(MpoABUHYTHIN NPUHIIATIBI, J1ana3oHoM MIOBEIIEHUE K
YPOBEHb) npoiiecchl, oomue | TPAKTHICCKHUX 00CcTOSTEILCTBAM B
MOHATHUS U YMCHHIA, TpeOyeMmbIx PEIICHUH 33739 B
KaTeropuu B AT PCLICHNA M3y4aeMoi o0acTu
npejenax po(hecCHOHATBEHBIX
u3y4aeMoii obnactu 34
Iaq
«Y nosnerBopurenbHo» | Ob6magaet OO6mamaer Croco0O€eH BBIIIOJIHATE
(moporoBbIii ypoBenn) | 6a30BEIMM OOLIMMHU | OCHOBHBIMU paboThI B U3y4aeMoi
3HAHUSIMH B YMEHUSMH, obnacTH moz
u3y4aeMoii obnactu | TpeOyeMbIMU AJis KOHTPOJIEM .
BBITTOJTHCHHS
HECIIOKHBIX 3a7a4 B
u3y4aeMoil o0actu
«HeynosneTBoputesbHO» | OTpBIBOUHBIE YMeHus He HcnbrTeiBacT

(Huskmuii ypoBeHb)

3HaHUA, IIyTacT
OCHOBHBIC ITOHATHA
H KaTeropmu B
M3y4aeMon
o0nacTH.

IIO3BOJIAKOT BBIITOJIHUT
HECJIOKHBIE 337191 B
U3y4aeMoi o0acTw,
COBEpIIAET OMIMOKH.

TPYAHOCTH IIPU
peleHuu 3ajay B
M3y4aeMoil o0racTu
JaKe 10T
PYKOBOJICTBOM

7. YueOHO-MeTOAMYEeCKOe o0eceueHue TUCHUILINHBI

PaguOdIEKTPOHUKH,

Ocnoenas tumepamypa
1. Opnukos, JI. H. TexHonorus matepuasoB U U3AEIUN JIEKTPOHHON TeXHUKU. YacTs 1
[DnexTponHsIil pecypc] : yauedbnoe nmocodue / JI. H. OpiaukoB. — DIIEKTPOH. TEKCTOBBIC TaHHBIE.
— Towmck : Tomckuii rocy1apCcTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U

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

2. Opnukos, JI. H. TexHnonorust MaTepuaioB U U3AIUN SIEKTPOHHON TeXHUKU. YacTp 2
[DnexTponHsIi pecypc] : yuedbnoe mocodue / JI. H. OpaukoB. — DIEKTPOH. TEKCTOBBIC TaHHBIE.
— Tomck : ToMckuil TOCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIICHUS U

PaguOdIEKTPOHUKH,

2012. — 100 ¢. — 2227-8397. — Pexxum noctyma: http://www.iprbookshop.ru/13991.html
. UepnsieB B. H. TexHonorust npon3Bo/ICTBa MHTETPATBHBIX MUKPOCXEM H MUKPOITPOIIECCOPOB. -

Jlonornumenvnas numepamypa

1. Taupo IO.M., IlBerkoB B.®. TexHonOrus nNOJYyNPOBOJHUKOBBIX M AMIIEKTPUYECKUX
matepuainoB — CII6.: 3x — Bo «Jlauby, 2002, 424 C.
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S.

. Kypnocos A.U., FOnun B.B. TexHonorus npousBoAcCTBa MOIYHPOBOJHUKOBBIX NMPHUOOPOB U

MHTETpaJIbHBIX MUKpocxeM. M.: Beiciias mikosna, 1986, 367 C.

. T'aes, JI.C. TexHon0rHs MaTepHUaioB U U3ACIUA HAHOIJIEKTPOHUKH [ TekcT]:yueOHOe mocooue/

l'aes JI.C., Haramnexesa P.P.- Hanpunk, Ka6. bank. yn-t, 2017.-106c.

. I'aes, JI.C. ®yHKUMOHAJIbHbBIE PAJUOTEXHUUYECKHE MaTepualbl U MOKpbITHs [Teker]: (yueGHOe

nocob6ue)/ [I.C. I'aes, B.A. [lanuenko, P.III. Temes, ['onoB C.2K.- Hanpunk, Ka6. bank. yH-T ,
2017.-99c.
I'aes, [I.C. Marepuansl 1 KOMIOHEHTBI HaHO3JIEKTPOHUKH. [Tekct]: yae6HOe mocooue/ [1.C.

l'aeB, B.A. I1anuenko, P.I1I. TemeB.-Hanpuuk : Ka6.-bank. ya-1, 2017.-96¢.

A A

10.

Humepnem - pecypcul

http://lib.kbsu.ru/ - bubauoreka KBI'Y.

http://www.garant.ru/ - CnpaBo4nas mpaBoBas cucrema «l apanm.

http://www.consultant.ru/ -CnpaBounast npaBoBas cucrema «Koncynprant ITimrocy.
http://www.studmedlib.ru - ODbC «KoHCynbTaHT CTyI€HTa»

DONeKTpOHHBbIE BEpCUU KypHanoB: ‘“®Dusmka TBepaoro Ttena”’, “XKypHanm TeXHHMUECKOU
¢uzukn”’, “IlucemMa B KypHal TexHHYeckol  Qusuku”, “Dunka U  TEXHUKa
NOJTyTIpoBOIHUKOB™ http://journals.ioffe.ru.

. www.nanonewsnet.ru — Caiit o HaHOoTexXHOJIoTUSIX B Poccun.

www.nanodigest.ru — IHTepeHeT - )KypHall 0 HAHOTEXHOJIOTHAX

. www.nanometer.ru — CalT HaHOTEXHOJOTHYECKOT'O COO6H.[GCTBa YUCHBIX, CTYACHTOB H

Mr0003HATENBHBIX YNTATEINCH
www.nano-portal.ru - [Topram HOCBsIIEH Pa3BUTHUIO HAHOTEXHOJOTUIl M MX BHEAPCHHUIO B
HPOU3BO/ICTBO.

www.portalnano.ru/read/databases - ba3a nanubix ®enepasbHOro HHTEpHET-TIOpTAiaA
«HaHOTEeXHOIOTHH U HaHOMATEPUAITBD).

8. [IporpammHoe oGecnieueHue cOBpeMEeHHbIX HHGOPMALMOHHO-
KOMMYHHKALIMOHHBIX T€XHOJIOTHI

. CTy1eHThl UMEIOT JOCTYIl K €IMHOMY O0pa30BaTeIbHOMY MOPTaly, TJ€ MOTYT B OTKPBITOM

JOCTyTE TIOJh30BAThCS pecypcaMu y4eOHO-METOMAUYECKOW JIUTEPATYPhI, SBISIOIIAMHUCS
pa3pabdoTtkamu Beaynmx BY30B Poccun.

. I[J'ISI peﬁTHHPOBOTO KOHTPOJIA UCHTOJIB3YCTCA CHUCTEMA KOMIIBIOTCPHOT'O TCCTUPOBAHUSA HaA Oaze

nporpammHoro obecrieuenus Moodle.

. IIpu BBITIOJIHEHUY 1a0OPATOPHOTO MPAKTUKYMa CTYJIEHTBI B 00513aTEILHOM MOPSAIKE TPOBOIST

00pabOTKy 3KCHEPUMEHTAIbHBIX JTaHHBIX C MIPUMEHEHHUEM MpOrpaMMHbIX HakeToB Microsoft
Exell, MathCad (Academic MathCAD License).

.B paMKax obecreyeHus IMPUMCHCHHUA KOMIIBIOTEPHBIX TEXHOJIOTHI B 06p330BaTeJ'II)HOM

mnmponecce HUMCHOTCAd  CIICHUATIM3UPOBAHHBIC KOMIIBIOTCPHBIX KJIaCCa C COBPEMCHHBIM
IIporpaMMHBIM o0OecIieueHueM U UMCIOIIMM BBIXO/] B I/IHTepHeT.

. ponyktsr MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition

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

. Kaspersky Endpoint Security Crannmaptaeiii  Russian Edition Ne nunensum  17EO0-

180427050836-287-197.

. Apxusarop 7z (6ecrmataoe I10).
. Iporpamma a1 pabots! ¢ pdf mybaukammsmu Adobe Reader (6ec-muataoe I10).
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10 ITaket marematuueckoro ananuza SMath Studio (6ecruathoe T10).
11. Cucrema noctpoenne rpaduko SciDAVis (6ecmumatrnoe T10).
12. Cpena pa3paboTku BUpTyanbHbIX IpuoopoB MyOpenLab (6ecruiatroe 110).

9. MaTepunajbHO-TeXHHUYeCKOe o0ecrieyeHrne padoThl

MarepuanabHO-TEXHUYECKYIO 0a3y Ul MPOBEACHUS 3aHATUN 110 JUCLUIUIMHE COCTABIISIOT:
- CIEUUAIU3UpOBaHHAs AayIUTOPHsI, HCIOJb3yeMas IpHU IPOBEACHUM 3aHITHH
neknuonHoro Tuna Ne238, pacmonoxkeHHas 1o aapecy: 360004, Kabapauno-
bankapckas pecrnybnuka, r. Hanpuuk, yn. UepHbimeBckoro, 175, yueOHBINH KOpITyC
yHuBepcureta Ned (OMD), ocHaimieHHass MyJbTUMEAUWHBIM HPOEKTOPOM U
KOMIUIEKTOM  ammnaparypbl, IO3BOJSIONIEH  IEMOHCTPUPOBAaTH TEKCTOBBIE U
rpaduyecKkre MaTepUabI;

- pabouee MecTo IpenojaaBaTens; -
paboune MecTa  CTYIOCHTOB; -
MeJoBas JOCKa.

MynpTuMenuiiHas npe3eHTalus, COPOBOXKIAONIAs JIEKIHIO, TIO3BOJISET MPENOoJaBaTEII0

aKLEHTUPOBATh BHUMAHUE CTYACHUYECKON ayUTOPUU Ha KIHOUYEBBIX BONPOCAX JIEKIIHH.

JlucumminHa o0eceyeHa:

- TECTOBBIM MaTepHagaMu B
AJIEKTPOHHON OO0ydarImie cucreme
«Moodle» (OTkpbITHII
YHUBEPCUTET);

- KHIKHBIM (DOHIOM OMOIMOTEKH; -
JNEKTPOHHBIMU BEPCHSIMH
y4eOHHUKOB.

JlaboparopHble 3aHATHUS M0 AUCIHUILIMHE MPOBOAATCS B KOMIbIOTEpHOM Kiacce (Ne319,
ocHanleHHOM coBpeMmeHHbIMH [IK B kommuectBe 16 mT.; pabouee MecTO MNpenojaBaTes;
pabourie MecTa CTYACHTOB; MEJIOBask JOCKA).

CryneHThsl UMEIOT A0CTyN uepe3 MHTepHeT A0CTyn K 3JeKTPOHHON O00ydJaroIieil cucreMme
«Moodle» (OTKpBITBIII YHUBEPCHUTET), KOTOpasi MO3BOJSET pa3MellaTh AJIEKTPOHHbIE yueOHbIE
KypChl B CBOOOTHOM JIOCTYTIE JIJIsl CTYJICHTOB YHUBEPCUTETA.

[Ipn mpoBeneHUM 3aHATUN JIEKIIMOHHOTO THIA, CEMHHAPCKUX 3aHATUA U Jp.

UCTIONIB3YIOTCS:

JIUYEHIUOHHOE RPOZPAMMHOE 0DecneueHue U c60000HO PACRPOCMPAHAEMbLE NPOZPAMMBbL:

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,
noroop Ne 1/01-12 ot 01.12.2014, norosop 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,
ceprudukar ot 18.06.2008, ceprudukar ot 12.10.2007, cepruduxar ot 14.03.2007,

v apxuarop 7z, Adobe Acrobat Reader nmueH3Ms: mpenocTaBisercs OeCIUIATHO Ha
ycioBHsX 1Mo azapecy https:// www.adobe.com/ru/legal/terms.html;

v Morzilla  Firefox gmuensus: GPL/LGPL/MPL, Google Chrome  nuuensus:
MPEIOCTaBIIsACTCSl OECIIATHO HA YCIOBHSIX JIMIIEH3MOHHBIX COTJIAIIEHUI Ha MPOTPaMMHOE
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obecrieueHne c OTKPBITHIM UCXOTHBIM KOJIOM o ajpecy
https://code.google.com/intl/ru/chromium/terms.html.
v’ . IIporpamma mus padotsl ¢ pdf nyonukanusamu Adobe Reader (6ec-mnarnoe I10)

v’ TTakeT mareMaTH4eckoro anaiauza SMath Studio (Gecmatnoe I10)

v" Cucrema mocrpoenue rpadukos SciDAVis (6ecrutataoe T10)

v’ Cpena pa3paboTku BUpTyanbHbIX nprubopos MyOpenLab (6ecriataoe I10)

Jist CTYIIEHTOB € OTpaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI CO3JIaHBI CIICIIHATIbHBIE
yCIOBUA JAJIsl TOJyuyeHHst oOpa3oBanus. Crenualu3vpOBaHHOE MOMEIIEHHE Ui HHBAJIHJIOB
pacrioniockeHo 1o azapecy: 360004, KaGapauno-banmkapckas pecmyOnuka, r. Hampuwk, yi.
UYepnspieBckoro, 173, raBHbINA y4eOHBIN KOPITyC YHUBEpCUTETA, ayautopus Nel45.

B memsax mocTymHOCTM TOMy4YeHHs BBICHIETO 00Opa3oBaHUS TO 00pa3oBaTEIbHBIM
nporpaMMaM HHBaJIMIAMH ¥ JIMAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH  370POBBS
YHHUBEPCUTETOM 00ECTIeUHBACTCS:

v/ abTepHATHBHOW BepcHei o(UIMaIbHOTO caiita B ceTh «HTEpHET IS CIaO0BH/ISAIINX;

v/ IPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOLIEr0 00YUAOIIEMYCSI HEOOXOIMMYIO IOMOIIIb;

v Ul MHBAJIHIOB W JIMIl C OrPAHMYEHHBIMH BO3MOKHOCTSIMH 3I0POBbS. O CIyXy —
OyOMupoBaHHE BCIYX CIPAaBOYHON HH(OpPMAIMK O pacIUCaHWU Y4YEOHBIX 3aHATHIA;
o0ecrieueHre HaANeKaIUMU 3BYKOBBIMH CPEICTBAMU BOCTIPOU3BEICHUS HH(POPMAIIHH;

v/ JUIi WHBQIMIOB M JIMI[ C OrPaHMYECHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI, HMEIOLIUX
HapyILICeHUs ONOPHO-ABUTaTEIILHOTO ammapaTra, CO3/1aHbl MaTepHUaJIbHO-TEXHUYECKUE
ycioBHs 00eCTIeYMBAIOIINE BO3MOXKHOCTh OECHPEISTCTBEHHOTO JOCTyIa 00YyYaoUINXCs B
y4eOHbIe IOMENeHHS, O0BEKTY MUTAHUS, TYaJIETHBIC H IPYTHE TIOMEIICHHUS YHUBEPCUTETA,
a Takke MNpeObIBaHUS B YKa3aHHBIX IMOMEUICHUAX (HAJMYME PACIIMPEHHBIX JBEPHBIX
MIPOEMOB, TIOPYYHEH U JPYTUX MPUCIIOCOOTICHU).
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Jluct u3meHeHuit (nonoaHeHuit) B paboueit
nporpaMmme JUCHUTUTHHBI (MOYJIs)

B1.B.14. «KOCHOBBI TEXHOJIOT M1 DJIEKTPOHHOM

KOMITOHEHTHOW BA3bI»
11.03.04 — D1eKTPOHHKA M HAHOIJIEKTPOHUKA Ha 202 -202 y4eOHbIii rojg
Ne IlepeyeHb BHOCUMBIX U3MEHEHUN
Onement (myHKT)PI1 . [Ipumeuanue
/1 (momosHeHwUi)

Obcyarcoena u pekomenoosana Ha 3acedanuu Kageopol

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

Ne

OT « »

202 I.

3aBenyommii  kadenpoii

/

/ P.II. Temes

MOJAIHUCH

paciudpoBKa HOAIKUCH Jarta
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