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ABTOpBI:
* Ky3nenosn /Imurpuii KoncrantunoBu4, /lounenr, Gu3uKn KOHJAEHCHUPOBAHHOTO
COCTOSIHMS U HAHOPAa3MEPHbIX CUCTEM

1. CTPYKTYPA U OBBEM JUCHUIIJIMHBI BBenenne B 3JIEKTPOHHYIO
MHKPOCKONHI0 HAHOCTPYKTYP
1. O0bem AUCHUIIMHBI B |3
3a4eTHBIX eANHULAX

2. Buabl ayiuTOpHbIX 3aHATHI Jlexnun
[IpakTHUuecKre/CeMUHAPCKHUE 3aHTHSI

3. IIpomeskyTOUHAs aTTecTALMS 3auer

4. Texkymas arrecrauus KonTponbHas pabota 2
Jlomarmnsist pabora 2

2. IVTIAHUPYEMBIE PE3VJIBTATbBI OBYYEHHUA MHAUKATOPBI) 11O
JUCHHUIIVIMHE MOJAYJISA Beejenne B 2J1eKTPOHHYIO MUKPOCKOIINIO HAHOCTPYKTYP

WNuaukaTop — 3TO0 mpH3HAK / CUTHAN/ MapKep, KOTOPBIA TOKa3bIBacT, HA KaKOM YPOBHE
00yJarOIIUICS TOJHKSH OCBOUTH PE3YJIbTaThl 00YUICHHUS M MX ITPEABSIBICHUE JOKHO TOITBEPIUTH
(hakT OCBOCHHMSI TIPEIMETHOTO COACPKAHKSI JAHHON AWCIHILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-
PII/.

Tabmnuua 1

Koa v HanumeHoBaHue

IInanupyemMble pe3yJibTaThl

KoHTpo/IbHO-0LIeHOYHBbIE
cpeacTBa /1Jisl OLleHUBAHUS

KOMITETeHIIHHU o0y4eHus1 (MHHIMKATOPHI) AOCTHIKEHHUS pe3yabTara
00y4eHHs 0 TUCHHUILINHE
1 2 3
OIIK-3 -Cnocoben -1 - IIposBiATs Jlomannsis pabota Ne 1
IIPOBOIMTH 3aMHTEPECOBAHHOCTH B Jomarnruss padorta Ne 2

HCCIEA0BaHUs U
M3BICKaHUS IS
penIeHus NPUKIaJIHbIX
MHXEHEPHBIX 3a]1a4
OTHOCAILUXCS K
npohecCUOHAIBHOM
NEeSATENbHOCTH,
BKJIFOYAsi IPOBE/ICHHE
U3MEPEHUH,
IJIAHUPOBAHUE U
ITIOCTaHOBKY
AKCIIEPUMEHTOB,
MHTEPIPETALIO
MOJIyYEHHBIX
pe3yapTaToOB

COJICP’)KAHUU U PE3YJIbTaTaX
MCCJIE0BATEIBLCKON pabOTHI

3-2 - Xapakrepu3oBaTh
BO3MOKHOCTH JIOCTYITHOU
HCCIIEIOBATEIILCKOM anmapaTypbl
JUISL peau3aliuy Mpe/jioKeHHbIX
MIPUEMOB U METOJOB PELICHUS
MOCTaBJIECHHBIX MTPUKJIAIHBIX
WHXEHEPHBIX 3a7a4 OTHOCSIINXCS
K IpoeccoHabHOM
JIeSITCIbHOCTH

3-3 - Onucath
ITOCJICIOBATEILHOCTE ACUCTBUM
npu 00pabOTKE ¥ UHTEPIPETAIIH
MOJTYYE€HHBIX PE3YJIbTATOB
HCCIEeOBAaHUN U N3BICKAaHUH

3auer

KontponbsHas padota
KonTponbaas padoTa
Jlexkun
[TpakTHdeckune/ceMHUHAPCKUE
3aHATHSA

Ne 1
Ne 2




I[1-2 - [IpeacraBuTh
WHTEPIPETAIMIO TTOTYICHHBIX
pe3ynbTaToB B JOPME HAYTHOTO
JokIaaa (CooOeHus)

I1-3 - CocraBurs IJ1aH
MIPOBEICHUS UCCIICIOBAHUN 1
W3BICKAHUM, BKIIFOUAIOIIHI
nepevYeHbh HEOOXOTMMBIX
pPECypCOB U BPEMEHHBIE 3aTPaThl
VY-1 - OGocHoBaTh BbIOOD
MIPUEMOB, METOJIOB U
COOTBETCTBYIOIICH anmaparypbl
JUTSI TIPOBEJICHUST UCCIICIOBAHUA 1
W3BICKAaHUH, KOTOPBIE TTO3BOJISAT
PEIINUTh TOCTABIICHHBIE
MPUKJIAIHBIC 3a/1a4H,
OTHOCSIIUECS K
npodeccCuoHaTbHON
JIeSITeIIbHOCTHU

V-2 - Onpenensarts nepeyeHb
HEOOXOJIMMBIX PECYPCOB U
BpPEMEHHBIE 3aTPaThl PU
COCTaBIICHUH TLJIaHA TIPOBEACHUS
HUCCJIENOBAHUN U U3LICKAaHUU
V-3 - AnanuzupoBars u
OOBSCHHUTH MOJTyUYCHHBIE
pe3yNbTaThl UCCIIEIOBAHUN U
W3BICKaHUM

OIIK-6 -Cnocoben
BBITIOJTHSITH HACTPOUKY
TEXHOJIOTHYECKOTO
o0opyoBaHus,
00BEKTOB M MPOIIECCOB
B c(hepe cBoeit
npogeCCuOHATBHON
JEATEIBHOCTH 110
UMEIOIIENCS
TEXHUYCCKOM
JIOKyMEHTAITU!

3-1 - [lepeuncautb OCHOBHBIE
napaMmeTpsl GyHKIIMOHUPOBAHUS
TEXHOJIOTMYECKOI0
o0opyaoBaHus, 00BEKTOB U
poueccoB B cepe cBoeit
npodheccuoHaIbHOM
JESITEIbHOCTH B COOTBETCTBUU C
MMEIOLIEUCS TEXHUYECKOU
JIOKYMEHTaluen

3-2 - OOBSICHUTD TIPUHIIMIIBI 1
OCHOBHBIE MTPABUJIA U METOJIbI
HAaCTPOUKHU TEXHOJIOTUYECKOTO
000py10BaHUs, 0OBEKTOB 1
npoIieccoB B chepe cBoei
npodeccuoHaTbHON
JIEATEIbHOCTH 110 UMEIoIIecs
TEXHUYECKOHN JTOKYMEHTAIINH
3-3 - [IpuBecTH NpUMEpPHI
MCIIOJIb30BaHUS IIU(PPOBBIX
TEXHOJIOTUM JIJIs1 HACTPOUKHU
TEXHOJIOTHYECKOI0
o0opyaoBaHus, 00BEKTOB U
poleccoB B cepe cBoeit

Jlomamnsis pa6ota Ne 1
Jomarnsist pabota Ne 2
3auer

Konrponbnas padora Ne 1
Kontponbnas padota Ne 2
Jlexuun
[IpakTHyeckue/ceMruHapcKue
3aHATHUSL




npodheccuoHaTbHOM
NEeSTeIbHOCTH

I1-2 - OcymiecTBIsATh KOHTPOJIb
COOTBETCTBUS UMEIOIIEHCS
TEXHUYECKOH IOKyMEHTAIIUU U
HEOO0XO0UMYIO KOPPEKTHUPOBKY
OCHOBHBIX TTapaMeTPOB
(YHKITMOHUPOBAHHUS
TE€XHOJIOTMYECKOI0
000pynoBaHus, 0OBEKTOB 1
IpoIeccoB B chepe cBoei
npodeccuoHaIbHON
JIeSITeIbHOCTH

V¥-2 - Onpenensite OCHOBHbIE
napaMmeTpsl (GyHKIIMOHHUPOBAHUS
TEXHOJIOTMYECKOI0
00opyaoBaHus, 00BEKTOB U
porueccoB B cepe cBoeit
npodeccuoHanbHOM
JESITEIbHOCTH JIsl YCTaHOBIICHUS
COOTBETCTBUS UMEIOLLIECHUCS
TEXHHYECKOH JIOKyMCHTAIINN
¥-3 - OnTuMH3UpPOBAaTh C
MOMOIIBIO IIUPPOBBIX
TEXHOJIOTMI HACTPONKHU
TEXHOJIOTMYECKOT0
00opyoBaHus, 00BEKTOB U
IIPOLIECCOB B cpepe cBoeit
npodeccuoHanbHOM
JIEATEIIbHOCTHU IO UMEIOIIEHCS
TEXHUUYECKOH IOKyMEHTAIUN

OIIK-7 -Cniocoben
AKCILTYyaTUPOBAThH
TEXHOJOTHYECKOe
obopyoBaHue,
BBITIOTTHSATH
TEXHOJIOTHYECKHE
orieparum,
KOHTPOJIMPOBATh
KOJIMYECTBECHHBIC U
KaueCTBEHHbBIC
MOKa3aTeNH
MOJy4aeMoit
TIPOYKIIHH,

MOKAa3aTel SHEPro- u
pecypcoahdexTruBHOCT
U TIPOU3BOJICTBEHHOT'O

[IUKJIA U IPOTYKTA,
OCYIIECTBIISATH
METPOJIOTHYECKOE
oOecrieueHne

-1 - YMeHue KoOHLEHTpUpPOBaTh
BHHUMaHHUE Ha pean3aiuu
IIOPYYEHHOTO
IIPOU3BOACTBEHHOT'O IIpoLIEcca,
yMeHue Opathb Ha cebs
OTBETCTBEHHOCTb 32 Pe3yJbTaT
3-1 - OOBSICHUTH IPUHIIUTI
JIEUCTBUSI OCHOBHOI'O
TEXHOJIOTUYECKOT0 000py10BaHHS
3-2 - I310KNATh Hay4YHbIE OCHOBBI
TEXHOJIOTHYECKUX ONEepalluii

I1-1 - ITonnepxuBaTh B mpoliecce
MIPOU3BOJACTBEHHOU
AKCIUTyaTalH 3a/1aHHbIE PEKUMBI
TEXHOJIOIMUYECKUX Ollepalui u
napaMmeTpsl paboThI
HE00X0IMMOro 000pyJ0BaHUS,
oOecrnieunBaroIye
IIPOU3BOJUTEIBHOCTD U KAYECTBO
MOJIy4aeMOU MPOAYKIIUH

Homarnsis padota Ne 1
Jomamnss pabora Ne 2
3auer

Kontponbhas padora Ne 1
Konrponsnas pabora Ne 2
Jlexuun
[TpakTHyeckue/ceMUHApCKHUE
3aHSATHUS




MIPOU3BOACTBEHHOMN
NEeATeIbHOCTH

V-1 - Onpenensats HEOOXOAUMOE
TEXHOJIOTHYecKoe 000py10BaHUE
JUTSL BBITIOJTHEHHUS
TEXHOJIOTUYECKUX OTIepaIiiii

V¥-2 - OleHUTh COOTBETCTBUE
BBIOPAHHOTO TEXHOJIOTHYECKOTO
000py1I0BaHUS U
TEXHOJIOTUYECKUX OTIepaIiid
HOpMaM U IpaBuiiaM 0e30MacHOM
IKCILTyaTalluy, TEXHOJIOTHIECKUM
periaMeHTaM U HHCTPYKLHUSAM
V-3 - Ananu3upoBaTh HEMOJIAIK!
TEXHOJIOTUYECKOTO
000pyI0BaHuUs, yCTaHABINBATh
UX IPUYHHBI U OTIPENIeNATh
CHOCOOBI MX yCTPaHEHUS

V-4 - OuenuBars ¢
HCIIOJIb30BaHUEM
KOJINYECTBEHHBIX MIIN
KAueCTBEHHBIX NOKa3aTesen
COOTBETCTBUE XapaKTEPUCTUK
MOJIy4aeMOM MPOAYKIIUH
YCTaHOBJICHHBIM TEXHUYECKHM
TpeOOBaHUSAM U PUKCUPOBATH
OTKJIOHEHUS

IIK-1 -Criocoben
MIPOBOIUTH
BKCHepI/IMeHTaJII)HLIe
HCCIEI0BaHU 110
HOJ'Iy‘ICHI/IIO nu
HU3MEPEHUTO
XapaKTePUCTUK
MaTepHaioB U
KOMIIOHCHTOB HAHO- U
MHUKPOCHCTEMHOM
TCXHUKHU

3-1 - 3105%KNUTh OCHOBHBIE
MIPUHLIUIIBI OPraHu3alny,
IUTAHUPOBAHMSI U ITPOBEEHUS
HAy4YHOT'O MCCIIEI0BaHUS

3-2 - Cnenatpb 0030p HAy4HO-
TEXHUYECKON MH(OpMAaLUU 1O
[IOCTaBJICHHOU
npodeccuoHanbHOM 3a1a4e I
ONTUMAJILHOTO IIJIAHUPOBAHUS
JKCIIEPUMEHTAJILHOTO
MCCJIEJOBAHMUS

V-2 - Cucrematu3npoBaTh
IIOJTyYEHHbBIE
HKCIIEPUMEHTAIbHBIE PE3YIIbTAThI

Jomaminss padora Ne 1
Jomaninsis pabota Ne 2
3auer

Kontponbnas padora Ne 1
Konrponsnas pabora Ne 2
Jlexuun
[TpakTHyeckue/ceMUHAPCKHUE
3aHSATHUS

[1K-2 -Cnocoben
IIPOBOJIUTH AHAJIN3
pE3yJIbTAaTOB
U3MEPEHUM apaMeTpoB
HAaHOMATEPHAJIOB U
HAHOCTPYKTYp U
TrOTOBUTH HAy4HO-
TEXHUYECKHUE OTYETHI

3-1 - Onpenenutb METOABI
00paboTKK U aHamu3a
pEe3yJIbTaTOB U3MEPEHUI

I1-1 - CnenaTh BBIBOJ O
napameTpax HaHOMaTePHAJIOB U
HAaHOCTPYKTYpP Ha OCHOBE aHalln3a
pEe3yJIbTaTOB U3MEPEHUI

V-1 - O6pabatsiBaTh pe3ybTaThl
WU3MEPEHHI, B TOM YHUCIIE C
HCIIOJIb30BAHUEM COBPEMEHHBIX
IPOTrPAMMHBIX MTAKETOB

Jlomaminsis pa6ota Ne 1
Jomaminss padora Ne 2
3auer

Konrponsnas padora Ne 1
Kontponbnas padota Ne 2
Jlexuun
[IpakTueckue/ceMruHapcKue
3aHATHUA




V-2 - IlpaBunpHO
UHTEPIIPETUPOBATH PE3YJIbTATHI
IIPOBEACHHBIX U3MEPEHUN

V-3 - COOTHOCHUTB pe3yabTaThl
U3MEPEHUN C COBPEMEHHBIM
MHUPOBBIM COCTOSIHUEM JIJT B
00JacTH HAHOTEXHOJIOTUH Ha
OCHOBE aKTyaJIbHbIX
JUTEPATYPHBIX TaHHBIX

ITK-3 -Crocoben
COMPOBOXK/IATh
TEXHOJOTHYECKHE
MIPOIIECCHI U
IKCIUTyaTaIUIO
U3MEPHUTEIIbHBIX
CHCTEM B 00J1aCTH
HAHOTEXHOJIOIUHU U
MHUKPOCHCTEMHON
TEXHUKU

3-1 - ChopmynupoBatb
TpeOOBaHUS TI0 IPABMIILHOMN H
0e30MacHO 3KCIUTyaTauuu
U3MEPUTEIbHBIX CUCTEM

[1-2 - [IpeasaraTh ciOCOOBI
ONTHMHU3AIMH TEXHOJIOTHUECKOTO
npoliecca U yCTPAHEHHS! OLINOO0K
B pabOTe U3MEPUTEIBHBIX CUCTEM
V-1 - Onpenensitb ONTUMAIbHbBIE
YCIIOBUS KCILTyaTall|iH
U3MEPUTEILHBIX CUCTEM

VY-2 - YcTaHOBUTH OMIUOKH
TEXHOJIOTHYECKOT0 TpoIiecca npu
MOJTyYCHUHN
HEYJIOBJICTBOPUTEIHHOTO
pe3yibTaTa UCCIICIOBAHUS

Jomamnss padora Ne 1
Jomarmrnsis pabota Ne 2
3auer

Kontponbnas padora Ne 1
Konrponsnas pabora Ne 2
Jlekmun
[TpakTHyeckue/ceMUHAPCKHUE
3aHSATUS

IIK-5 -CriocobeH
BEIOMpATH a/ICKBaTHBIE
3a7a4am
IKCIIEPUMEHTAIHHBIC
METOJIBI ISt
HUCCIIEN0BAHUSA U

MO (HUKAIIMK CBOHCTB
HAaHOMATEPHAIIOB U
HAHOCTPYKTYP

-1 - IIposBasiT TOTOBHOCTB K
OCBOCHHIO HOBBIX
HCCJIEI0BATEIIbCKUX METOIOB
3-1 - Cnenatb 0030p
AKCTICPUMEHTAIIBHBIX METOJIOB
UCCJICTOBAHMS U MOAU(PUKAITIN
CBOMCTB HAHOMAaTEPHUAJIOB U
HAaHOCTPYKTYP

I1-1 - ITpepyiaratb METOABI
UCCJICTOBAHUS U MOAU(PUKAITIN
CBOMCTB HAHOMAaTEPHAJIOB U
HAaHOCTPYKTYP

V-1 - OGocHoBaTh BHIOOD
HKCIIEPUMEHTAIIbHBIX METOI0B
HcCre0BaHus U MouduKaum
CBOMCTB HAHOMAaTEPHUAJIOB U
HaHOCTPYKTYP

V-2 - Paznnuath 0COOCHHOCTH
AKCTICPUMEHTAJIbHBIX
HCCJIEI0BATENIbCKUX METOJIOB B
00J1aCTH HAHOTEXHOJIOTUI

Jowmarnsist pabota Ne 1
Jomaminss padora Ne 2
3auer

Konrponbnas padora Ne 1
Kontponbnas pabota Ne 2
Jlexuun
[TpakTyeckue/ceMruHapCcKue
3aHATHUS




3. HPOHEAYPBI KOHTPOJISA U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYIIEH HM TIPOMEXYTOYHOH ATTECTAIIUM TIO
JANCHUIIVIMHE MOAYJA B  BAJBHO-PEUTHUHIOBOM CUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. IIpouenypsbl TeKyuie 1 NPOMEKYTOYHON ATTECTALMH 110 JUCHUILIUHE

1. Jleknun: ko3(pPpuIHEeHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JEeKIUOHHbIX 3aHATHI

Texkymas arrecTanus Ha JEKIUAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKA
yuyeOHast B 0aJsiax

HeJeJIs

BecoBoii KO3 (PULHEHT 3HAYMMOCTH Pe3yJIbTATOB TEKYIUEH aTTeCTALMH 10 JeKIUAM —

IIpome:xxyToyHast aTTecTalus 10 JEKUUAM —
BecoBoii K03 GHUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JEeKIUAM

2. lIpakTH4yeckne/ceMUHAPCKHE 3aHATHS: KOO(PPUIHEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJbTATOB NPAKTHYECKUX/CEMUHAPCKUX 3aHATHI —

Texymas arrecTanys Ha NPAKTHYECKUX/CEMUHAPCKUX Cpoku — | Makcumainb

3aHATHAX ceMecTp, | Hasl OLIeHKa
yueOHas B 0as1ax
HeJleJIst

BecoBoii kK03 puHEeHT 3HAYNMOCTH Pe3yJIbTATOB TeKyLlell aTTeCTAlUM 110
NPaKTHYEeCKUM/CEMUHAPCKUM 3aHATHAM—

IIpomexyTouyHas aTTecTALMA M0 MPAKTHYECKUM/CEeMHUHAPCKUM 3aHATHSM—
BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHON aTTECTALHHU 110
NPAKTHYECKHUM/CEeMHUHAPCKUM 3aHATHIAM—

3. JIaGopaTopHbIe 3aHATHS: KO3Q(PHIHMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB
J1a00pPaTOPHBIX 3AHATHH —

Texymas arrecranus Ha J1a0OpPaTOPHBIX 3AHATHAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLIeHKa
yueOHas B 0as1ax

HeJeJist

BecoBoii kK03()(puIIHEHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aTTeCTANNH 10 JJa00PATOPHBIM
3aHATHSAM -

IIpomexyTouHAasi aTTeCTALMA 1O JJAOOPATOPHBIM 3aAHATHAM —
BecoBoii k03¢ GuUIHEHT 3HAYUMOCTH Pe3yJIbTATOB NPOMEKYTOUHOI aTTECTALMHU 10
J1a00PaATOPHBIM 3AHATUSIM —

4. Onnaiin-3aHaTus: K03QPUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3y/IbTATOB OHJIAWH-3aHATHI

Texyuiasi aTTecTanus Ha OHJIAMH-3aAHATHAX Cpoxkn — | Makcumajiab
ceMecTp, | Hasl OLleHKa
yueOHasi | B 0ajiax

HeJ1eJIst




BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3YJIbTATOB TEKYIIEeH ATTeCTAllUH 110 OHJIAWH-

3AHATUAM -

IIpome:xxyTouHasi aTTecTANNS 110 OHJIANH-3aHATHAM —
BecoBoii kK03(p)(puHEeHT 3HAYNMOCTH Pe3YJIbTATOB MPOMEKYTOYHOM ATTECTAIUM 110 OHJIAWH-

3aHATHUAM —

3.2. Ilpouenyps! TeKyuieil 1 NPOMeKYTOUHOM aTTeCTALMU KYPCOBOH padoThl/IpoeKTa

Tekymas aTrecTanusi BbINOJIHEHHS KYPCOBOii Cpoku — cemecTp, | MakcumaabHast
yueOHAasi HeJleJiA | olleHKa B 0ajjiax

padoThI/MpoeKTa

BecoBoii k03¢ ¢uLMeHT TeKyllell aTTecTAllUM BbINOJHEHUSI KYPCOBOIl paboThl/MpoeKTa—

BecoBoii kK03 (puIHEeHT MPOMEKYTOYHOM ATTECTALMU BHINIOJHEHUSI KYPCOBOM
padoThI/MPOEKTA— 3AIUUTHI —

4. KPUTEPAUM W YPOBHU OIEHUBAHMS PE3VJIbTATOB OBYUYEHUSA MO
T CIATITAHE MOIYJIS

4.1. B pamkax BPC npuMeHstoTcst yTBepKACHHBIC Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OLIEHUBAHMS JOCTIKEHHUN CTYAEHTOB MO JAUCHUILTAHE MOy (Tabia. 4) B paMKax KOHTPOJIbHO-
OIICHOYHBIX MEPOIPHUATHH Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam oOOydeHHUs

(MHAMKATOpAM).

Tabmuna 4

Kpurtepun oueHnBaHus y4eOHbIX JOCTHKEHUI 00ydal0IIUXCS

PesyabTarhl Kpurtepun oneHnBaHusi y4eOHBIX JOCTH:KEHHUI, 00y4aromuxcs Ha

o0yueHust COOTBETCTBHE Pe3yJabTaTaM 00y4eHHsi/ MHAUKATOPaM

3HaHUs CTyneHT 1eMOHCTpUPYET 3HaHUs ¥ IOHUMaHUE B 00J1aCTH N3Y4YEHUS Ha
YPOBHE yKa3aHHBIX MHIUKAaTOPOB U HEOOXOJIUMBIE JJIsi MPOJOJIKEHUS
o0y4YeHHs W/MIM BBIOJHEHHUS TPYIOBBIX (YHKIMH | JEHCTBHIA,
CBSI3aHHBIX C IPO(ECCUOHATBHOMN 1 TETLHOCTBIO.

VYMenus CTyzneHT MOXET NPUMEHATh CBOM 3HAHUS M IOHMMaHUE B KOHTEKCTaX,

MIPEJICTABICHHBIX B OLICHOYHBIX 3aJIaHUAX, JEMOHCTPUPYET OCBOEHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOIUMBIX JIJIs
NPOAOKEHU OOyUYEHHUS W/WIW BBIIOJHEHUS TPYIOBBIX (PYHKIMNA U
JEHCTBH, CBSI3aHHBIX ¢ MPO(eCcCHOHATEHOM JIeATEIHHOCTBIO.

O1beIT /BiIaficHUE

CTy,I[CHT ACMOHCTPUPYCT OIIBIT B obnactu HN3YUCHUA HaA YPOBHC
YKa3aHHbIX WHAWKATOPOB.

Jlpyrue pe3yabTaThl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3yJbTaTOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.

CryneHt cnocoOeH BBIHOCUTH CYXKACHHUS, JieaTh OLEHKH U
(hopMyIHpPOBATH BHIBOABI B 00JIACTH U3yUCHHUS.

CryzieHT MOXkeT cooOLIaTh MpenojaBaTesio U KoJUleraM CBOEr0 YPOBHS
COOCTBEHHOE TOHUMAHHE M YMEHHS B 00JIACTH U3YYCHHUSI.

4.2 JIns OLleHUBaHMsI YPOBHS BBIIIOJIHEHUS! KpUTEpUEB (YPOBHS JOCTHKEHHM 00ydaromuxcs Mpu
NPOBEICHUHN KOHTPOJBHO-OIIEHOYHBIX MEPONPHUSATHA MO AMCHUIUIMHE MOJYJIS) HCIOIB3yeTCs
yHHMBepcalibHasl mKasna (tadi. 5).

Tabmumna 5




IIIxaJjia OHeHUBAHUS JOCTHKEHHS Pe3yJIbTATOB 00y4YeHUs1 (MHAUKATOPOB) 10 YPOBHAM

XapakTepuCcTHKA YPOBHEN JOCTHKEHHUS Pe3yJbTATOB 00yuYeHHus (MHAUKATOPOB)

Ne ConepixaHue ypoBHS IIkajia oneHUBAHUSA
n/n BbINOJIHEHUSI KPUTEPUS Tpanuunuonnas KauyecTBennast
OlleHUBAHNS Pe3yJIbTATOB XapaKTepPUCTHKA YPOBHS XapaKTepucTH
o0yueHust Ka YPOBHSI
(BBINOJTHEHHOE OLICHOYHOE
3ajiaHue)
1. PesynbraTel 00y4eHus OTtinyHO 3auTeHo Beicokuii (B)
(MHAMKATOPHI) TOCTUTHYTHI B (80-100 6amoB)
IIOJIHOM 00BbEME, 3aMEUaHuil HET
2. PesynbTatsl o0yueHus Xoporo Cpennuii (C)
(MHAMKATOPHI) B LIEIOM (60-79 6anoB)

JOCTUTHYThI, IMEIOTCS 3aMCUaHuS,
KOTOpBIC HE TPEOYIOT
00513aTEIbHOTO YCTPAHECHUSI

3. Pesynbrarsl o0yueHus Y 10BIETBOPUTEILHO [Toporossrii (I1)
(MHIMKATOPBI) TOCTUTHYTHI HE B (40-59 Ganmnos)
MOJIHOM Mepe, €CTh 3aMEUaHUS

4. OcBoeHue pe3ylbTaToB 00yUYeHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET MHJIUKATOPAM, HO 3a4TE€HO (H)

HMMEIOTCS CYIIeCTBEHHbIC OmMOKU U | (MeHee 40 6amioB)
3aMeuaHusi, TpedyeTcs 1opaboTka

5. Pe3ynLTaT o6yquH51 HC JOCTUTHYT, HenoctaTouyHo CBUAETEIBCTB Her pe3yiibTara
3aaHUEC HE BBITTOJTHCHO JJIs1 OLICHUBAHUA

5. COJEPKAHME KOHTPOJIbHO-OIIEHOYHBIX MEPONPUATHI TIO
TV CHATITAHE MOIYJIS

5.1. Onucanue ayauTOPHBIX KOHTPOJbHO-OLEHOYHBIX MEPONPUATHHA MO0 AUCUUIJIMHE
MOIYJIsl

5.1.1. Jleknuun

CaMocToATeIbHOE HU3YYEHHE TEOPETHUECKOro MaTepuana IO TeMam/pasfesaM JeKIuil B
COOTBETCTBUHU C cojiepkanremM aucuuruimasl (. 1.2. PTIJT)

5.1.2. [IpakTHYecKkne/ceMUHAPCKHE 3AHATHSA

[TpumepHBIil IEpeUeHb TeEM

1. UccnenoBanue MarepragoB METOIOM HU3KOBOJIBTHON JIEKTPOHHON MUKPOCKOITHH

2. Ucnonb3oBaHne TEXHOJIOTUN (HOKYCHPOBAHHOTO HOHHOTO MTy4YKa B CO3JJaHUH MUKPO- U
HaHOCTPYKTY]

3. [Ipumenenue renuii (He)-noHHOM cKaHUPYIOIIEH MUKPOCKONMH B MAaTEPUATIOBEICHUN

4. IlpuMeHeHre CKaHUPYIOIIEH 3JIEKTPOHHON MUKPOCKOINH NIEPEMEHHOTO Bakyyma (WId B
pPEXKHMME €CTECTBEHHOM Cpe/ibl) JIsl UCCIIEI0BAHUS MOJTUMEPHBIX (1M OMOJIOTMYECKUX )

MaTCpHraiIoB
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5. [IpoGneMbl u3MepeHus JErKuX 3JIEMEHTOB (BKIIOYAsl IMTUN) TPU MPOBEICHUN
MCCJIEIOBAHUM C TIOMOIIBIO METOAa PEHTTEHOBCKOI'0 MUKPOAHAN3a

[IpumepHsIe 3ananus

PackpbITh TEMy BO3MOXKHOTO TTPUMEHEHHUSI HU3KOBOJIETHOM JIEKTPOHHONW MUKPOCKOITHH JIJISt
HCCcIieoBaHus MaTepuaioB. [loka3ats orpaHrUYeHMs, MPEUMYIIIECTBA JAHHOTO METO/1a UCCIICOBAHMSL.
Ykazath crtocoObl OJIrOTOBKK 00Pa3IoB ISl HCCIIEAOBAaHUM ATUM MeTo1oM. Kakyro
JIONIOJTHUTENbHYI0 HH(OPMALIMIO MOKET AaTh NIEKTPOHHAS. MUKPOCKOITHSI TIPH MTPOBEICHUH BaIlIiX
HUCCIIEIOBAHUI.

O06cyuTh pobaeMbl OOHAPYKEHHS i KOTMUYECTBEHHOW OIIEHKH JIETKUX JIEMEHTOB (BKITFOUAs
JUTUR), a TAKKE YIIIEPOo/1a, TPU MPOBEICHUN UCCIIEIOBAHUI C TOMOLIBIO PEHTT€HOBCKOTO
MUKpOaHaIN3a.

LMS-mnatdopma — He nperycMOTpeHa

5.2. Onucanue BHeayIMTOPHBIX KOHTPOJbHO-OLICHOYHBIX MEPONPHUATHH H CPEACTB
TeKyLIero KOHTPOJIsl 10 JUCHHILINHE MOAYJIs

PazHoypoBHeBOe (MuddepeHIIMPOBAHHOE) 00YUICHHE.

ba3oBbIi

5.2.1. KonTpoabHas padora Ne 1

IIpuMepHBIii IEpeYeHb TEM

1. OcHOBHBIE OHATUS MUKPOCKOIINU

2. KoppensiimoHHass MUKPOCKOIHS

3. DNeKTpOHHAs ONTUKA

[IpumepHsbie 3a1aHus

Packpoiite nonsatue «KoppensiuoHHas MUKPOCKONHU». Y KaXHUTe CIIOCOOBI peann3aluu
JAHHOT'O METOJ1a UCCIICIOBAHNUN

Kakoli u3 KaTo10B JIEKTPOHHON MYIIKU Aa€T MUHUMAIbHBIN (MaKCHMAaIbHBIN) pa3dpoc mo
DHEPIUsAM DJIEKTPOHOB

Kakoli u3 KaTo10B 2JIEKTPOHHON MYIIKH JAa€T MaKCUMaJIbHYI0 (MUHUMAJIbHYIO) IUIOTHOCTD
TOKa

LMS-mmatdopma — He mperycMOTpeHa

5.2.2. KonTpoabHas padora Ne 2

IIpuMepHBIii IEpeYeHb TEM

1. Yopyroe u Heynpyroe paccesHue

2. BropuuHsbl€ 27€KTPOHBI

3. OGpaTHO OTpaKEHHBIE AIEKTPOHBI

[TpumepHbIe 3a1aHus

Kakas 13 npuBeI€HHBIX 3aBUCUMOCTEN COOTBETCTBYET KOAPDUIIUEHTY IMUCCHH 0OpaTHO-
OTpaXEHHBIX NEKTPOHOB C YCKOPSIOLIUM HampspKkeHueM Oouibiie SkB.

Kakoli u3 MeTo/10B peHTT€HOBCKOT'O0 MUKpOaHan3a 00jiee TOUHBIN B ONPEICICHUN
AJIEMEHTHOTO cocTaBa oOpasma. OTBeT 000CHYHTE.

B pesynbrare Kakoro B3aMMOJIEHCTBHS ¢ aTOMaMH 00pasiia MPOUCXOIUT TOPMOKEHHE
AJIEKTpOoHa?

LMS-mnatdopma — He mperycMOTpeHa
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5.2.3. lomamnss padora Ne 1

[IpuMepHBII ITEpeyeHb TEM

1. Ananu3 u3o0pa>keHui

2. ®opma u pa3mMepbl YaCTHI]

[TpumepHbie 3axanust

Jano nzobpaxenue yactul (B Buje (aiina). Paccunraiite pyHKIMIO pacipeaeneHus

pa3mepoB yactull. OnpenenuTe CpeIHU pa3Mep U JUCTIEPCUIO Pa3MEpOB.

LMS-mmatdopma — He mperycCMOTpeHa

5.2.4. lomamuss padora Ne 2

[TpumepHbIil IEepedeHb TeEM

1. PeHreHoBCKMiI MUKpOAHAIU3

2. CnekTpoMeTpsl Uil PEHTI€HOBCKOI'0 MUKPOAHAIN3a

[IpumepHsble 3a1aHus

JlaH crieKTp, MOIYUYEHHBIN C IOMOILBIO SHEPTrOAUCIIEPCUOHHOTO crieKTpoMeTpa. OnpenenuTe

QJICMCHTLI, BXOAAIIUE B COCTAB o6pa3ua.

LMS-mardopma — He mpexycMOTpeHa

5.3. Onucanne KOHTPOJILHO-0LIEHOYHBIX MEPONPUATHII IPOMEKYTOUYHOT0 KOHTPOJIS 110
AUCHUIINHE MOLY IS

5.3.1. 3auer
Cnucok nMpuMepHBIX BOIPOCOB

1. YeMm onpenensercs pa3pelieHHe ONTHUECKON CUCTEMBI?

2. B KakoM U3 METOJI0B PEHTI€HOBCKOTO MUKPOAHAIN3a PEHTT€HOBCKHUE JIyYU

PErUCTPUPYIOTCS HANPsAMYIO 0€3 HCIOIb30BaHMs KpUCTaslla aHaJin3aropa?

3. Kakum nonyuurcs n3odpaxxeHne 00beKTa, eCiiv ero MOMECTUTh MEXTY (POKYCOM U

JBOMHBIM (POKYCOM JBOSKOBBINYKIJION TOHKOM JIH3bI? Hapucyiite cxemy pacnpocTpaHeHUsI

TTyYeu.

4. N300pa3ute cxeMaTHYHO MPUHIIHI IEHCTBUS ONTUYECKON CUCTEMBI, CKOPPEKTUPOBAHHOM

Ha OECKOHEYHOCTD.

5. B nmpocBeunBaroiei 3JIeKTPOHHON MUKPOCKOIIMU UCCIIEYETCSl MArHUTHASI TOHKAs TUIEHKA.

N300pa3ure TpaeKTOPHIO 3JIEKTPOHOB IOCIE MPOXOKACHHUS X yepe3 oOpa3zel. Kakoil koHTpacT

(TOMEHOB, JOMEHHBIX TPaHUI] U T.I1.) OyJeT BUIEH Ha N300pakeHnn?

LMS-mnatdopma — He nperycCMOTpeHa

5.4 CopepxaHue KOHTPOJIbHO-OLCHOYHBIX MEPONIPUATHI 110 HANIPABJICHUAM
BOCIIMTATEIbHOM 1eATeIbHOCTH

HaHpaBJ'IeHI/IeU Bun ) Texnonorus .| Kommerenn Pesynbrar KonTpoJubHo-
BOCIUTATEJIbHOM | BOCHHUTATEIbHOW | BOCHHMTATEIbHOU ot bl OlleHOYHbIEe
JESITEIBHOCTH JESITEIBHOCTH JESITEIIBHOCTH o0yueHus MeponpusiTus
[Ipodeccrnonanbu | yuebHo- Texnonorus [1K-5 V-2 Jlomamnss pabota
0€ BOCITUTaHUE HCCJICI0BATENIbCK | (hOPMHUPOBAHHUS -1 No 1
asi, Hay4Ho- YBEPEHHOCTH U Jomamnss paborta
VICCJIEJIOBATEIBCK | TOTOBHOCTH K Ne 2
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ast

CaMOCTOSTEIbLHOMI
YCIEIIHOU

npodeccuoHaIbH
OH JIeSITEIHOCTH

KoHTpoibHas
pabora Ne 1
KoHTpoibHas
pabota Ne 2
[TpakTHdeckue/cem
WHAPCKUE 3aHITUS
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