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ABTOpBI:

*  Huxudopos Cepreii BiagumupoBuy, 3aBeaywinii kageapoi, puzndyeckux
METOJ0B U NPHUOOPOB KOHTPOJISI KaYyecTBa

1. CTPYKTYPA U OFBbEM JUCHUIIJIMHbI ®yuxnmonaibubie MaTepUuaibl MUKPO-
¥ HAHOYJIEKTPOHUKH

1. O0bem AUCHUIIMHBI B |3
3a4eTHBIX eANHULAX
2. Buabl ayiuTOpHbIX 3aHATHI Jlexnun
JlabopaTopHble 3aHATHS
3. IIpomeskyTOUHAs aTTecTALMS DK3aMeH
4. Texkymas arrecrauus Jomamnss paborta 1

2. NJAHUPYEMBIE PE3YJIbTATDBI
MOIAYJSA  ®dyuxumoHajdbHbIE

TACIATIIAHE

HAHOJ3JIEKTPOHUKHA

OBYUYEHMSI (MHIUKATOPBI) TIO

MaTepuaJbl MHUKPO- 4

I/IHI[I/II(aTOp — 9TO NPHU3HAK / curHai/ Mapkep, KOTOpBIﬁ IIOKa3bIBACT, HA KAKOM YPOBHC

Oﬁy‘l&lOH.[HﬁCﬂ HAOJIZKCH OCBOUTD PE3YJIbTAThI O6y‘{eHI/I$I U UX IMPEABABIICHUC JOJIZKHO ITOATBCPAUTDH

(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMS JAHHON AMCIUILINHBI, yKa3aHHOTO B Tabu. 1.3 PTIM-

PIIJI

Tabmumna 1

Koa v HanmenoBanue

Ilnanupyembie pe3yabTaThl

KOHTpOJ’IbHO-OIIeHO‘IHI)Ie
cpeacTBa 1Jisl OCHUBaHUA

KOMIICTCHIIUN oﬁyqenml (I/IHI[l/IKaTOPI)I) HOCTUKECHUS pe3yabTaTta
Oﬁy'-leHI/lﬂ o AMCHUIIJIMHE
1 2 3

IIK-4 -Cniocoben
CaMOCTOSTENHHO
OCBaUBaTh U
PUMEHSTh
COBPEMCHHBIC METO/IbI
HCCIIEIOBAHMS, aHAIM3a
1 00pabOTKH JaHHBIX,
KOMITBIOTEPHBIE
IIpOrpamMMbl, CpeACTBa
pa3paboTKu, HAYYHO-
HCCJIEIOBATEILCKYIO,
M3MEPHUTEITHHO-
AHATUTUYECKYIO U
TEXHOJIOTUYECKYIO

anmaparypy

3-1 - [lepeuncnuTh COBpEMEHHBIC
WH(POPMAITMOHHBIC TEXHOJIOTUU U
MIPOrpaMMHOE 00eCIICYCHUE TIPH
perIeHnu 3a1a4 00padoTKH,
nepeaaun U XpaHeHUs
uHbopMaIuu

3-2 - U310XUTh CYIIHOCTh U
3Ha4YeHHe HH()OPMAIINY B
Pa3BUTHH COBPEMEHHOT'O
MH(GOPMaAIIMOHHOT O 00IIeCTBA
I1-1 - UmeTh HaBBIKH
HCTIOJTb30BaHMUST COBPEMEHHBIX
UH()OPMAITMOHHBIX CUCTEM U
TEXHOIOTHI

I1-2 - OcBauBaTh HOBOE
o0opyaoBaHue, 00eCIeunBarOIIce
BBIIOJIHEHHE TEXHOJIOTHYECKHUX
OIeparyii TEXHOJIOTHIESCKOTO
npolecca

JlomarHsis pabota
JlaGopaTtopHble 3aHATHS
Jlexkun

DK3ameH




V-1 - OcyuiecTBisTh
WH()OPMAITMOHHBINA ITOUCK U
HCITI0JIb30BaTh HOBBIE 3HAHUS B
CBOCH mpeIMeTHON 00acTH

V-2 - IlpeanaraTh HOBbIEC UJIEU U
MOJXO/IbI K PELICHHUIO
WH)XEHEPHBIX 3a/1a4 C
HCITOJIb30BaHUEM
UH()OPMAIMOHHBIX CUCTEM U
TEXHOJIOTUH

V-3 - Cobmonath TpeOOBaHUS
nH(GOPMaIIMOHHOMN 0€30MacHOCTH
MIPY UCIIOJIBL30BAHUM
COBPEMEHHBIX WH(OPMAITMOHHBIX
TEXHOJIOTUM ¥ IPOTrPaMMHOTO

o0ecrnieueHus
[IK-6 -Criocoben 3-1 - IlepeuncauTe METOIHUKHU Jlomamnss pabora
IIPOEKTUPOBATH cbopa nHpopmanuu o JlabGopaTopHble 3aHATUS
TEXHOJIOTHUYECKUEC BO3MOXHBIX MOJCIIAX Jlexumn
IIPOLIECCHI TEXHOJIOIMYECKUX IPOLIECCOB JK3aMeH
MIPOU3BOJICTBA IPOM3BOJICTBA HAHOMATEPHAIIOB
HAaHOMATEPHUAJIOB U I1-1 - meTh HaBBIKKM IOI00PA
HU3JIETUN U3 HUX BapUaHTOB TEXHUYECKON

peanu3aluu 3a1aHHbIX
TEXHOJIOTHYECKUX MPOIIECCOB
MPOU3BOJCTBA HAHOMATEPHUAJIOB U
W3JICTTAN U3 HUX

V-1 - CocTaBnsiTb TEXHUYECKUE
3a/1aHUsl HA MOJIEPHU3ALIHIO U
BHEJIPEHUE HOBBIX METO/IOB U
000pyIOBaHUS ISl U3MEPEHUIN
napameTpoB ¥ MOJU(pUKALTUN
CBOMCTB HAHOMAaTEPHUAJIOB

V-2 - BenonHATh pacyer u
MIPOEKTUPOBAHUE
TEXHOJIOTMYECKUX MPOLECCOB
MIPOM3BOJICTBA HAHOMATEPHUAIOB

3. MPOLEAYPHI KOHTPO.ISI U OIEHUBAHUSI PE3YJIbTATOB OBYUEHMS B
PAMKAX TEKYHIEM M TIPOMEXYTOYHOM ATTECTAIIUM 11O
JACHOUIIJIMHE MOJAYJSA B  BAJIBHO-PEUTHHIOBOM CHUCTEME
(TEXHOJIOTUYECKAS KAPTA BPC)

3.1. lIpouenypsl Tekyuieid 1 NPOMeKYTOYHON aTTEeCTALMHU MO JUCIUIJINHE

1. Jlekuuu: K03()GUIUEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIMOHHBIX 3aHATHI
-04




Texkymas arrecTanus HA JeKIHAX Cpoku — | Makcumaianb
ceMecTp, | Hasl OLlEHKaA
yueOHas B Oas1ax

Henens
Jomawnsis paboma 2,8 100

BecoBoii K03()(puHeHT 3HAYMMOCTH Pe3yJbTATOB TEKYIel aTTecTauuu no Jekuusam — (.4

IIpomeskyTOUHAS aTTeCTALMS 110 JEKIHUAM — JK3aMeH
BecoBoii k03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTALMH 10 JEeKIUAM
—0.6

2. IIpakTH4yeckne/ceMUHAPCKHE 3aHATHS: KOO(PPUIMEHT 3HAYMMOCTH COBOKYITHBIX
pPe3yJbTAaTOB NPAKTHYECKUX/CEeMHUHAPCKHUX 3AHATHH — He 11Pe/1ycMOTPeHo

Texymas arrecranus Ha NPAKTHYECKUX/CEMUHAPCKUX Cpoku — | Makcumaianb

3aHATUAX ceMecTp, | Hasl OLIeHKa
yueOHas B 0asax
HeleJIst

BecoBoii kK03 (puHeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyLlel aTTeCTAlUM 10
NPaKTHYECKUM/CEMUHAPCKUM 3aHATHAM— He 1PeIyCMOTPEeHO

IIpomeskyTOUHAS aTTECTALMS 10 NPAKTHYECKMM/CEMUHAPCKUM 3aHATUAM—HET
BecoBoii K03 (puLHEHT 3HAYUMOCTH Pe3YJIbTATOB MPOMEKYTOYHOM ATTECTALUM I10
NPAKTHYECKUM/CEMUHAPCKUM 3aHATHUSIM— He 11Pe/1yCMOTPEHO

3. JlabopaTopHble 3aHATUSA: KO3 (PUIIHEHT 3HAUYMMOCTH COBOKYIHBIX Pe3y/ibTaTOB
JadopaTopHbIX 3aHATHH —(.6

Texymas arrecranus Ha J1a0OPaATOPHBIX 3aHATHSAX Cpoku — | Makcumajinb
cemecTp, Had OLICHKA
yueOHasi | B 0ajiax

Heaes

Boinoanenue nabopamonvlx pabom 2,16 100

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYLIeH aTTeCTALUH 110 JIA00PATOPHBIM
3aHATHAM -

IIpome:xxyTouHasi aTTecTANNS 10 JA0OOPATOPHBIM 3aHATHAM —HET
BecoBoii kK03(p)(puHEeHT 3HAYNMOCTH Pe3YJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
JIa0OPATOPHBIM 3aHATHAM — HE IIPEIYCMOTPEHO

4. OnyaiiH-3aHATHSA: KOI(P(PUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJbTATOB OHJIAH-3aHATHH
—He NPeIyCMOTPEHO

Texkymas arrecTanus HA OHJIAWH-3aAHATHAX Cpoku — | Makcumaib
ceMecTp, | Has OlleHKa
yuyeOHast B 0aJsiax

Hees

BecoBoii kK03 (puHEeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylleil aTTeCTAUNH 110 OHJIANH-
3aHATHAM -He [IPeIYCMOTPEHO

IIpome:xxyToyHasi aTTecTALMSA 110 OHJIAMH-3aHATHAM —HeT
BecoBoii K03 GHUIHEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOM ATTECTALMHU 110 OHJ/IANH-
3aHATHAM — He [IPeyCMOTPEeHO

3.2. [lpouenypsl TeKyuieid M1 IPOMEKYTOUHOI aTTECTALIMU KYPCOBOI padoThI/IPpoeKTa

Texkyumas arrecranys BbINOJTHEHUS KyPCOBO Cpoku — cemectp, | MakcumanbHas
padoThl/IpoeKTa yuyeOHasi HeJleJisl | OIlEHKA B 0ajliax




BecoBoii k03¢ puumeHT TekyleH aTTecTAlluM BHINIOJHEHUSI KYPCOBOH padoThI/IPoeKTa—

BecoBoii KO3 GUUHMEHT NPOMEKYTOYHON ATTECTALMHU BbINOJIHEHHA KYPCOBOH
padoThHI/IPOEKTA— 3AIUTHI —

4. KPUTEPUM U YPOBHU OLEHUBAHMSI PE3VJIbTATOB OBYUEHUS MO
JUCHMILIMHE MOIY.JISI

4.1. B pamkax BPC npumMeHSIOTCS yTBEpKACHHBIE Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OLIEHUBAaHMS AOCTHKEHUH CTYAEHTOB MO AUCLUILIUHE MOIyJs (Talia. 4) B paMKax KOHTPOJIbHO-
OLIEHOYHBIX MEPOIpPHUATHH Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam oOydeHHUs

(MHAMKATOpAM).

Tabnuua 4

Kpurtepuu onenuBanus y4eOHbIX JOCTHKEHUH 00yUYalOIINXCs

Pe3yabTaTnl Kpurepuu oueHnBaHusi y4eOHbBIX TOCTHKEHUI, 00yUAOIIMXCS HA

o0y4eHHUs1 COOTBETCTBHE Pe3yJbTaTaM 00y4eHHsI/MHIUKATOPaM

3HaHUs CTyAeHT IeMOHCTPUPYET 3HAHUS U IOHUMaHUE B 00J1aCTH N3YYEeHUS Ha
YPOBHEC YKA3aHHBIX WHAUKATOPOB U HGOGXOI{I/IMBIC AJi1 TpOAOJIKCHUS
oOy4eHUsT W/MIW BBIMOJHEHUS TPYIOBBIX (YHKUMH U JEHCTBUH,
CBSI3aHHBIX C TPO(ECCUOHATLHON NESTSIIEHOCTHIO.

YMenus CTyneHT MOXET IPUMEHSATh CBOM 3HAHUS U MOHUMAaHHE B KOHTEKCTaXx,

IIPE/ICTABJIICHHBIX B OLICHOYHBIX 3aJlaHUAX, JEMOHCTPUPYET OCBOCHHUE
YMEHUH Ha ypOBHE YyKa3aHHbIX HHAWKATOPOB U HEOOXOIUMBIX IS
NPOJIOJDKCHUsI OOYYCHHUSI W/WIHM BBITOJHEHHUS TPYIOBBIX (YHKIUH U
JIeMCTBUH, CBA3aHHBIX C MPO(ECCUOHATLHON AEATENbHOCTHIO.

O1bIT /BIageHue

CTyeHT JEMOHCTPUPYET OMNBIT B 00JACTM M3Y4YEHUS HA YpOBHE
YKa3aHHBIX UHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyeHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIbTAaTOB
00ydYeHHsl Ha YPOBHE 3aIJIAaHUPOBAHHBIX UHAUKATOPOB.

CtyneHT cnocoOeH BBIHOCUTH CYKICHHS, JlelaTb OLEHKU U
(hopMynHUpOBaTh BHIBOJIBI B 00IACTH U3YyUCHUS.

CtyzneHT MOoXeT coo0IIaTh MPENnoAaBaTeso U KOJUIEraM CBOEr0 YPOBHS
COOCTBEHHOE IOHUMaHHUE U YMEHHS B 00JIaCTH U3YUEHHUSI.

4.2 JIns olleHUBaHUSI YPOBHS BBITOJTHEHUSI KpUTEpUEB (YPOBHS JOCTHKEHUN 00yUYaIOIIMXCS TIPH
MPOBEJICHUH KOHTPOJIBHO-OIICHOYHBIX MEPOMPUSATUI MO AMCIUILINHE MOMIYJS) HCIIOJIb3YyeTCs
yHHUBEpcajbHas 1Kana (Tadu. 5).

Ta0muma 5

IIIxaJjia OHeHUBAHUS JOCTHKEHHS Pe3yJIbTATOB 00y4YeHUs1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepuCcTHKA YPOBHEN JOCTHKEHHUS Pe3YJbTATOB 00yuYeHHus (MHHAUKATOPOB)
Ne Conep:xaHue ypoBHA Illkana oueHUBaHUsA
n/n BbINOJIHEHUSI KPUTEPUS Tpanuuuonnas KauyecTBennast
OLICHUBAHMS Pe3yJIbTATOB XapaKTepPUCTUKA YPOBHA XapaKkTepucTu
o0y4eHust Ka YPOBHSI
(BBINOJTHEHHOE OLICHOYHOE
3ajiaHue)




I. PesynbTarel o0yueHus OTnn4HO 3auTeHo Bricokwuii (B)
(MHAMKATOPHI) TOCTUTHYTHI B (80-100 6anoB)
IOJIHOM 00BbEME, 3aMeUaHUi HET

2. Pe3ynbrarel oOydeHmst Xoporo Cpennuti (C)
(MHIUKATOPHI) B LIEJIOM (60-79 6annoB)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHMUsI,
KOTOpBIE HE TPEOYIOT
00s13aTEIHLHOTO YCTPaHEHUS

3. PesynbraTel 00y4eHus Y 10BJIIETBOPUTEIILHO [Toporossrii (I1)
(MHAMKATOPHI) TOCTUTHYTHI HE B (40-59 6annoB)
MOJIHOW Mepe, €CTh 3aMeYaHusl

4. OcBoeHue pe3ynbTaToB 00yUYeHUS HeynosnerBopurens He Henocratounsrii
HE COOTBETCTBYET MHIUKATOPAM, HO 3a4TE€HO (H)
HMMEIOTCS CYyIIeCTBEHHbIE OmMOKU U | (MeHee 40 6amioB)
3aMeuaHusi, TpedyeTcs 1opadoTka

5. PesynbTar 00yueHus He JOCTUTHYT, | HemocraTtouno cBumerenscts | Her pesynbrarta
3aJJaHHe HE BBITIOJTHEHO JUTSL OTICHUBAHUS

5. COIEPXKAHME KOHTPOJIbHO-OLIEHOYHBIX MEPOIIPUATUN TIO

JUCLMILIMHE MOIY.JISI

5.1. Onucanme AYJIUTOPHBIX KOHTPOJBHO-O0HCHOYHBIX Mep0HpI/ISITI/Il71 no JUMCHMIIJIMHE

MOAYJIAA

5.1.1. Jlekuuu

CamocTosTenbHOE HU3YUYCHUC TCOPECTUYCCKOIO Marcpuaia II0 TeMaM/pamenaM JIEKIIUM B

COOTBETCTBUHU C cojepkanueM quciurminHse (. 1.2. PITT)

5.1.2. JlabopaTopHble 3aHATHSI
[TpumepHBIil IEpeueHb TEM
1. MonenupoBaH#e MPOIECCOB B P-n-niepexoaax
2. MonenrpoBaHue padoThl CTAOMINTPOHA
3. MoaenupoBanue paboThl OUMOISIPHOTO TPAH3UCTOPA
4. MonenupoBaHue pabOThI MOJIEBOTO TPAH3UCTOPA
5. MoaenupoBaHue yCHWIUTENS Ha OUTIOJIIPHOM TPAH3UCTOPE
6. MonenvnpoBaHre ONEPaIIMOHHOTO YCUITUTEIIS
LMS-nnardopma — He nperycCMOTpEeHa

5.2. Onucanue BHeayJIMTOPHbLIX KOHTPOJbHO-OLEHOYHbBIX
TeKYLIero KOHTPOJIA M0 JMCUMILIHHE MOTYJIS

PaznoypoBHeBoe (nuddepeHnrpoBaHHOe) 00yUeHHE.
ba3zoBblii

5.2.1. lomamuss padora

[IpumepHBII IEpeyYeHb TeM

MepONpUSATHIA U CPeACTB

1. ®uznueckue POLECChI B MATCPpHAIaX MUKPO- U HAHOJJICKTPOHUKHU




[IpumepHble 3ananus

JomamHsas paborta npoBoauTCs B BUe Tecta. CIUCOK MPUMEPHBIX BOIIPOCOB MPUBEIEH
HIDKE.

1 KpemHuit — Marepran MUKpPO-U HAHOIJIEKTPOHUKHU.

2 'epmanuil — Mareprang MUKpPO- U HAHOAJIEKTPOHUKH.

3 ApceHu] rajuius — MaTepuall MUKpPO- U HAHOAJIEKTPOHHUKH.

4 TepJple pacTBOpBI Ha ocHOBE coeauHenuii A IIIB 'V .

5 TlonynpoBoguuku tuna A IVB IV .

6 I[TonynpoBoanuku tumna A IIB VI .

7 IlonynpoBonnuku tuna A IVB VI .

8 CBepXIpoBOSIINE MATEPUATIBI.

9 CerHeToaneKTpUKH.

10 Marepuaibl 1151 TBEPIOTEIbHBIX JIA3€POB

LMS-mardopma — He mpeaycMOTpeHa

5.3. Onucanne KOHTPOJIbHO-0LIEHOYHBIX MEPONPUATHII IPOMEKYTOYHOT0 KOHTPOJISI 110
AUCHUIINHE MOLYJIs

5.3.1. Ox3amen

Cnncok npUMepHBIX BOIIPOCOB

1. DnemeHTsl 30HHOI TEOPUH TBEPAOTO Tena. MeTaisl, AUINEKTPUKH U MTOJIyIPOBOJIHUKH.
[Nonsarue 3¢ pekTuBHOM MacCHI.

2. CoOcTBeHHBIE MTOTYNIPOBOAHUKH. J[Ba THITa HOCUTENEH 3apsiia B TOIYIPOBOJHIKAX

3. IlpumecHbIe YPOBHU B MOJYITPOBOJHUKAX

4. ®ynkuu pacnpenenenus Makcsenna-bonsimana u ®epmu-/{upaka

5. Konnenrpanus HocuTenel u nojgoxxeHue ypoHs depmu B COOCTBEHHOM MOJIYTIPOBOTHUKE

6. Konnenrpanus HocuTenen 1 nojaoxeHue yposHs GepmMu B IPUMECHBIX MOIYITPOBOJHUKAX.
BinsiHue KOHIEHTpanuu NpuMecH. 3aKOH JEHCTBYIOIIMX Macc.

7. MexaHu3Mbl PpEKOMOMHAIIMN HOCHUTEIIeH 3apsa. Mex3oHHas PekomOuHanus yepes
JoKajbHbIe ypoBHH. [loBepXHOCTHAs pexoMOuHAaNus

8. peiid HocuTenel 3apsiaa. [1oABHKHOCTh HOCUTEINEH U 3JIEKTPOIIPOBOAHOCTh

9. TemnepaTypHble 3aBUCUMOCTH MOABMKHOCTH HOCUTEJIEH 3apsiia U JIEKTPOIPOBOIHOCTH.
MexaHn3MBbl pacCEMBaHUsI HOCUTENEH 3apsija.

10. Iuddy3us Hocureneil 3apsia

11. Dddexr Xonna B MeTauIax U MOITYMPOBOAHUKAX

12. Bo3zaelicTBHE CUIIBHBIX JIEKTPUYECKUX MTOJIEH HA NOJIYTIPOBOJHUKH.

13. Dddexr Nanna.

14. OcHoOBHBIE (hU3UYECKHE MPOLIECCHI B AJIEKTPOHHO-IBIPOYHOM TEpEXOIe.

15. Tlornomenue cBeta. 3akoH byrepa-JlambepTa.

16. Baytpennuii ¢potoadpdext u poTonpoBoaAUMOCTb.

17. JIroMuHECIIEHIIMS.

18. MexaHnu3Mbl NOJIAPU3ALMH TUDJIEKTPUKOB. DIEKTPOHHAs nojspu3anus. MloHHas
nossspusanus. OpueHTanoHHas nojaspusanns. CnoHTaHHas noJjsipusanus. Bpemennas
IBOJIIOLIMS TTOJISIPU3ALAN JUDIIEKTPUKOB

19. lnsnekrpuyeckue norepu



5.4 Coaep:xanne KOHTPOJbHO-OLEHOYHBIX MEPONIPUATHI M0 HANIPABJIEHUSIM
BOCIIMTATEIbHOM J1eSITeJIbHOCTH

Hampasnenus BocnuTatreabHOU AESITENTFHOCTU COMPATAIOTCS CO BCEMU pe3yibTaTaMu OOydeHus
KOMIIETEHIIMA 10 00pa30BaTeIbHON NMpOrpaMMe, UX OCBOEHHE OOECIEUMBAETCS COJEP)KaHHUEM
BCEX UCIUILUIUH MOJYJIEH.



