Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHdopmaums 0 BAaAenbLe:

®K1O: Ucaes Uropb MaromeoBuy
JlomKHOCTb: ﬂpopeKT@mm&MtﬂmF@mmww}i,Oe ABTOHOMHOC 06pasonaTem)H0e YupexjaceHue
[ata nognucanus: 21.09.2023 14:31:42 BbBICILICIO 06pa30BaHI/Iﬂ

YhmkanbHbIA PO O AL HBII HCc/IeIoBaTeIbCKHIl TexHoJornyeckuii ynusepcurer « MUCHUC»
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Pabouas nmporpamma JUCHUTUIMHBI (MOIYJIS)

CoBpeMeHHbIE METO/IbI TUATHOCTUKH H
HCCIIeOBAHUS HAHOTETEPOCTPYKTYP

3akperieHa 3a opasielieHueM Kagenpa maTepuanoBeaeHus NOTYIPOBOJHUKOB H AUICKTPHKOB
Harmpagsnenue noaroroBku 11.04.04 SJIEKTPOHUKA 1 HAHOSJIEKTPOHUKA
IIpoduns Marepuasnbl ¥ TEXHOJIOTHH MarHUTOIEKTPOHUKH
Kpamnpuxarms Maructp
dopma o0ydeHHS OoYHast
OO01mmast Tpy10eMKOCTh 53ET
Yacon 1o yuyeOHOMY IUIaHY 180 @DopMbI KOHTPOJISL B CEMECTpax:
B TOM YHCJIE: 9K3aMeH 1
ayJIUTOPHBIE 3aHATUS 51
camocCTosTeNbHas paboTa 93
4acoB Ha KOHTPOJIb 36

Pacnpez[eJIeHne YacCoB JUCHMIIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<CemecTp Ha 1(1.1)

Kypee>) HUroro

Henens 18

Bun 3anaruit VI PII v PII

JlabopaTopHbIe 34 34 34 34
ITpakTnueckue 17 17 17 17
Uroro aya. 51 51 51 51
Konraxrras pabora 51 51 51 51
Cam. pabora 93 93 93 93
Yacel Ha KOHTPOJIb 36 36 36 36
HTtoro 180 180 180 180




IIporpammy coctaBun(u):

xgpmn, Hoyenm, Komapuuykas Enena Anexcanopogna

Pabouas mporpamma

COBpeMe]—Il—lble METOAbI TUATHOCTUKHU U UCCTIECAOBAHUA HAHOTETEPOCTPYKTYP

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTEeNTbHO yCTaHABINBAEMBIi 00pa30BaTEIBHBIN CTAaHAAPT BBICIIET0 00pa3oBaHuUs - Marucrparypa denepansaoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTelibHOE YUpESKACHUE BhICIIero o0pazoBanus «HarmoHansHbIH HecienoBaTeabCKuit
texHonoruueckuit yausepcuter «MUCHCy» no Hanpasienuto noarotosku 11.04.04 SJIEKTPOHUKA 1 HAHOSJIEKTPOHHUKA
(mpuka3 ot 05.03.2020 r. Ne 95 0.B.)

CocraBiicHa Ha OCHOBaHUU y‘IC6HOFO IJ1aHa:

11.04.04 DnekTpoHHKa U HAaHOAIEKTpOoHKKa, 11.04.04-MDBH-23-1.plx Matepuanbl 1 TEXHOJIOTUH MarHUTOAICKTPOHUKH,
yrBepxkaeHHoro YuensiM coBeroM HUTY MUCHC B coctase coorsercTBytomeii OITOII BO 22.06.2023, npotokon Ne 5-23

VYrBepxaena B coctase OIIOII BO:

11.04.04 DnexTpoHMKa U HAHORJIEKTPOHUKA, MaTepHaibl U TEXHOJIOTMH MarHUTOAJIEKTPOHUKH, YTBEPKIECHHOH YUeHBIM COBETOM
HUTY MUCHUC 22.06.2023, nporokon Ne 5-23

Pabougast mporpammMa oroOpeHa Ha 3aceflaHHN

Kadenpa maTepuasioBeaeHns moIynpoBOTHAKOB W THYIEKTPHKOB

ITpotoko: ot 28.06.2021 1., Ne07/21

PyxoBonutens nonpasnenenus A.¢.-M.H., npod. OranoB Aptém PomaeBuy



1. HEJIX OCBOEHUA

1.1 | HayuuTs ocHOBaM, IpUHLIUIIAM, JOCTOMHCTBAM U OrPaHUYECHUSAM CIIEKTPOCKOIIMUYECKUX U 30HIOBBIX METOJIOB U CPEICTB
JUTSL TUarHOCTHKYU U HCCIIEI0BaHHS MAaTePHANoB, CTPYKTYP, TEXHOJIOTMYECKUX MPOIECCOB U 000PY10BAaHHUS, BEIABICHHS
IIPUYMHHO-CJIEACTBEHHBIX CBA3EH B COOTBETCTBUM C HAYYHO-HCCIIEA0BATENBCKUMH, OIIBITHO-KOHCTPYKTOPCKUMH,
TEXHHYECKUMH U TIPOM3BOACTBEHHBIMH 3aJaHUSIMH U TPEOOBAaHUAMH OTEUSCTBEHHBIX M MEXTyHapOJHBIX CTAHIAPTOB.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Baox OIT: b1.B

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.2 JucuuIuInHbL (MOLY/14) U NIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOM JMCUMILINHBI (MOAY/Is1) HE00X0AMMO KAK
npeauecTByoniee:

2.2.1 |KoMnbloTepHbIE TEXHOJIOTUH B HAYYHBIX HCCIEJOBAHUIX

2.2.2 |Marepuansl 1 3IEMEHTHI CIUHTPOHUKH U CIIMHBOJIHOBOMU 3JIEKTPOHUKU

2.2.3 | MecchayapoBckas CHEKTPOCKOIHS MaTEPUATIOB MATHUTOAIEKTPOHUKHA M MUKPOCUCTEMHON TEXHUKH

2.2.4 | Merponorus, CTaHAAPTU3ANNSA U CEPTUPHUKAINSI HAHOCTPYKTYP

2.2.5 |Hay4Ho-uccienoBatenbckasi MPaKTHKA

2.2.6 | CrenmanbHbIC BOIPOCH (PU3UKH MAarHUTHBIX SIBICHHN B KOHJICHCUPOBAHHBIX cpenax. Yactp 2

2.2.7 | ®HU3HKO-XUMHUS U TEXHOJOTUS HAHOCTPYKTYP

2.2.8 | BeicokoBaKkyyMHOE 000pY/I0OBaHHE

229 MarauTHbIe HaHOCHUCTEMbI, HAHOMATCpHaJibl © HAHOTCXHOJIOTMH

2.2.10 |HaHOCTpYKTYpHUpOBaHHBIC MOKPBITHS, HOPOIIKA M TEXHOJIOTHH UX HOTYyYCHUS

2.2.11 |IIpubops! u yCTpoiicTBAa MArHUTOAIEKTPOHUKU

2.2.12 | IIpoexTupoBaHHE U TEXHOJIOTHSI AIEKTPOHHON KOMIIOHEHTHOH 0a3bl

2.2.13 | PaguanoHHO-TEXHOJOTHYECKUE MIPOIIECCHI B DJIEKTPOHUKE

2.2.14 | ®usnka ¥ TEXHUKA MArHUTHOM 3aIIHCH

2.2.15 | DnexrpeTHbIE 1 MATHUTOYIEKTPHUECKIE MATEPHAIIBI M TEXHOJIOTHU UX MOTYICHHUS

2.2.16 |IloaroToBKa K IpOIEIype 3aMIUTHI M 3aIINTA BBITYCKHOH KBATH(HUKAIMOHHOMN paboThI

2.2.17 |IlpenaumiaomMHas OpakTHKa

3. PE3YJIbTATBI OBYUYEHUMA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA

OIIK-2: CnocoGen NPUMEHATDb COBPEMEHHBIC METOABI HCCJICIOBAHUA, NIPECACTABJIATD U APryMEHTHPOBAHO 3allIMIIATD
pe3yjabTaThI BBINOJIHEHHOH paﬁOTl:.I, OCYHIECCTBJIATH MOACJIUPOBAHUE, AHAJTINU3 U IKCIICPUMEHTHI B HEJIAX IMTPOBCACHUS
A€TAJIBHOI0 UCCJICA0OBAHUSA VI PEIICHUA CJI0KHBIX 3a/1aY1 B npodwccnoua.ﬂbnoﬁ obJiacTu

3HarTb:

OIIK-2-31 ®u3nveckue OCHOBBI COBPEMEHHBIX CIIEKTPOCKOIIMYECKUX M 30HIOBBIX METOJIOB HCCIIETOBAHUS

YK-1: CriocoGeH ocylecTBJISATh KPUTHYECKUH AHAJIM3 HOBBIX U CJIOXKHBIX HHKEHEPHBIX 00bEKTOB, IIPOLECCOB M CUCTEM B
MEKIUCHUIIINHAPHOM KOHTEKCTe, MPOOJIEMHBIX CHTYallHil HA 0CHOBE CHCTEMHOT0 MO/IX0/1a, BLIOPATh U MPUMEHUTh
Han0oJiee MOAXOASIINE H AKTYaJbHbIC METOIbI U3 CYLIECCTBYIOIINX AHATHTHYCCKHX, BBIYHCIUTEILHBIX H
JKCHEPUMEHTATbHBIX METOOB HJIU HOBBIX U HHHOBAIIHOHHBIX METO/10B, BLIPA0ATHIBATh CTPATETHIO AeiiCTBUI

3HaTh:

VK-1-31 Bo3M0OXHOCTH ¥ OTpaHHYCHUS, IIPAKTHYCCKOE TPUMEHEHHE, allllapaTyPHYIO Peali3aliio COBPEMEHHBIX
CIEKTPOCKOITMYECKUX M 30HIOBBIX METOJIOB JIMATHOCTHKU M UCCIIEIOBAHUS MATEPUAIIOB U CTPYKTYP

ITIK-3: Cnoco0HOCTL NPOBOAUTH IKCIEePUMEHTAIbHbIE PA00THI M 0CBAUBATH HOBbIE TEXHOJIO0THYECKHe MPOLecChl

YMmerb:

[IK-3-¥Y'1 ®opMupoBaTh 1 apryMeHTHPOBATh HEOOXOIUMOCTD KCIIEPUMEHTAIBHOTO HCCIIEJOBaHNUS, BBIONPATh U OMHCHIBAThH
9KCIIEPUMEHTAIBHBIE METOJUKH, 000pyJOBaHNE U IIPUEMBI OPraHU3alUK TPYy1a AJIs aHAIIN3a, JUAaTHOCTHKY U KOHTPOJISI TapaMeTpoB
CTPYKTYpPBI U CBOMCTB MaTepUaloB, U3AEIUN U IPOLIECCOB IIPOU3BOJCTBA

IK-2: Cnioco6HOCTH ONTUMH3UPOBATH MAPaMETPhI TEXHOJIOTHYECKUX ONepanuii

YMmerb:

TIK-2-V1 Pemats TeopeTHYECKUE U IPAKTUYECKUE IIPUKIAIHBIE 3314 COBPEMEHHBIX TEXHOJIOTUH M0JIyYeHUs] MATEPUANIOB U
CTPYKTYp HAaHORIEKTPOHUKH




YK-1: Crioco6eH ocylecTBJIsATh KPUTHYECKUH AHAJIM3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IIPOLECCOB M CUCTEM B
MEKIUCHUIIIHHAPHOM KOHTEKCTe, MPOOJIEMHBIX CHTYyallHil HA 0OCHOBE CHCTEMHOT0 MO/IX0/1a, BLIOPATh U MPUMEHUTh
Han0oJiee MOAXOASIINE H AKTYaJbHbIC METOIbI U3 CYLIECCTBYIOIINX AHATHTHYCCKHX, BBIYHCIUTEILHBIX H
JIKCHEPHMEHTAJbHBIX METOJ0B UM HOBBIX M HHHOBAIIUOHHBIX METO10B, BbIPA0ATBIBATh CTPATErHIO el CTBUIH

YMeTh:

VK-1-Y1 IIpoBoJHTE CpaBHUTEIBHBIH aHAIN3, BEIOMPATh H COYETATh SKCIICPUMEHTAIBHBIC METOIBI 1 MHCTPYMEHTHI TS PEIICHUS
MPUKITAIHBIX 33/1a4 B 00J1aCTH HAYYHO-HCCIIEA0BATEIBCKAX U ONTBITHO-KOHCTPYKTOPCKHIX Pa3padOTOK MOAH(DUITMPOBAHHBIX HITH
WHHOBAIIMOHHBIX MaTE€PUANIOB, U3JEIUI U MPOLIECCOB UX MPOU3BOICTBA

IIK-3: Cnoco0HOCTL NPOBOJUTH IKCIEPUMEHTAIbHbIC PA00THI M 0CBAUBATH HOBbIEC TEXHOJI0THYECKHUE IPOLECCHI

Baagernb:

ITK-3-B1 Hcnonp30BaTh CIEKTPOCKONMYECKHE U 30HI0BBIC METOABI ISl TUATHOCTHKA MAaTEPUAIIOB M C(OPMUPOBAHHBIX CTPYKTYP

YK-1: Cnioco0eH ocylecTBJIATh KPUTHYECKU A aHATU3 HOBBIX M CJIOKHBIX HHKEHEPHBIX 00bEKTOB, NPOLIECCOB U CUCTEM B
MEXKIUCHUIIVIMHAPHOM KOHTEKCTE, ﬂpOﬁJ’leMH])lX CP[TyilllP[ﬁ Ha OCHOBC CUCTEMHOI0 1Imoaxoaa, BblﬁpaT]) U NIPUMEHUTH
HauboJ/Iee MOAXOASIIME U AKTYaJIbHbIE METOAbI U3 CYIIECTBYIOIIMX AHATUTHYECKHX, BBIYUCTUTEILHBIX U
IKCIEePHMEHTAIBHBIX METOI0B UJIH HOBBIX U HHHOBAIIMOHHBIX METOI0B, BHIPA6ATHIBATH CTPATETNIO IeiiCTBHI

Baangern:

VK-1-B1 BriaBurats u pa3BuBaTh HOBBIE HAEH, TPOBOJUTH KOMIUIEKCHBIE MAaTEPUATIOBETUECKUE UCCIIEIOBAHMS C HCIIOIb30BaHUEM
IKCIIEPUMEHTATBHBIX YCTAHOBOK U 000PYA0BaHHMS, pacIIi(ppOBBIBATh, AHATU3UPOBATH M MOJICTUPOBATh PE3yJIbTAThl SKCIIEPUMEHTA,
CaMOCTOSITENILHO pa3pabaThIBaTh HOBBIC METOIUKH

OIIK-2: Cnioco0eH NpUMEHSITh COBPeMEHHbIE MeTOAbl HCCJIETOBAHMS, MPEICTABJATH M APrYMEHTHPOBAHO 3alIUIIATH
pe3yabTaThbl BBINOJTHEHHOM paﬁOTbI, OCYHIECTBJIATH MOACIUPOBAHUE, AHATINU3 U IKCIICPUMEHTHI B LEJIAX MPOBEACHUS
AeTAJBLHOIO HCCIIENOBAHUS IS PElIeHUs] CJI0XKHBIX 32124 B MPo(ecCHOHATBLHOM 06J1acTH

Baanernb:

OIIK-2-B1 Pa3pabaTeiBaTh METOIOJIOTHIO PEIICHHUS ITOCTABICHHOI HayYHO-HMCCIIEN0BATEIbCKOM HIIN IPOM3BOACTBEHHOM 3a1a4n Ha
OCHOBE aHaJIM3a IPHYHHHO-CIEICTBECHHBIX CBSI3€H, BBISIBIECHHBIX C IIOMOIIBIO CIIEKTPOCKONTUYECKUX U 30HIOBBIX METO/I0B
JUarHOCTHKU U MCCIIEI0BaHUs

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H JJL. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. Knaccuduxanus
MeTO/I0B HCCIe0OBAHMS
TMOBEPXHOCTH U
NMPUIOBEPXHOCTHBIX CJIOEB
TBepPIBIX Tej. Beidop
IKCHEPUMEHTATbHBIX
MeTOIHK
CIHEeKTPOCKONMYECKHX U
30H/0BBIX HCCIeT0BAHUM

1.1 Br16op u coueranue 1 2 VYK-1-V1 VK-1 JI1.2 JI1.3 Merogmuecku | KM1,K | P5,P11
COBPEMEHHBIX METOJIOB IS -B1 OIIK-2-B1 Jg1.4 e ykazanus: | M2,KM
MIPOBENEHNS KOMIUIEKCHBIX [K-2-V1 IIK-3 JI1.5J12.1 https://lms.mi | 3,KM6
WCCIICIOBAHNHN CTPYKTYPhI U -V1 JI2.2 J12.5 sis.ru/

CBOWCTB B pa3JIN4YHbIX J2.7

yenosusax /IIp/ JI2.8713.2
JI3.3J13.4
35 36 07

1.2 Krnaccudukarms MmeTonos 1 20 [ YK-1-31 VK-1- | JI1.2J11.3 KMLK |P10,P11,
HCCIIeIOBaHMsI TOBEPXHOCTHU V1 VK-1-B1 1.4 M2,KM | P12,P13
Y IPUIIOBEPXHOCTHBIX CIIOCB OIIK-2-31 JI1.5J12.1 4,KM6,

TBEpABIX Tell. Be1bop OIIK-2-B1IIK- | JI2.2 JI2.5 KM7
JKCIIEPUMEHTAIbHBIX 2-V11IIK-3-V1 J2.7

METOIUK J12.8J13.2

CIIEKTPOCKOITMYECKUX U JI3.3J13.4

30HJIOBBIX 010223234

uccnenosanuii /Cp/ 25




Pa3nen 2. MeToabl
JIEKTPOHHOM
CIIEKTPOCKOIMH.
DJIeKTPOHHAS 0Ke-
CHEeKTPOCKONMSI.
JAunppaxknus Me1IeHHBIX H
OBICTPBIX 3JIEKTPOHOB

2.1 DNeKTpOHHas! Oxe- 8 YK-1-¥1 VK-1 JIT.5J12.1 Metoauuecku | KM1,K P1
cnekrpockonus (30C). -B1 IIK-2-V1 J12.2J13.1 e ykazanus: | M2,KM
TTocnoiHbIH 2MeMEHTHBIN MK-3-Y1 IIK-3 35 56 37 https://lms.mi 5
aHanmu3 merogoM D0C ¢ -B1 sis.ru/

VMOHHBIM TPaBJICHHEM.
Meroauka onpeneneHus
BJIMISIHUS TIApaMETPOB Ha
HOPMHpPYEMBIE
XapaKTePUCTUKH, KATHOPOBKA
30C-ycranoBku /J1ab/

2.2 MeTob1 AIIEKTPOHHOMN 15 VK-1-31 YK-1- JI1.5 KM1,K |PI10,P11,
CIEKTPOCKOIIHH. VY1 VK-1-B1 JI1.6J12.1 M2,KM | P12,P13
OnexTpoHHas OXxe- OIIK-2-31 J12.2]13.1 4,KM6,
criekTpockonus. Jupakiust OIIK-2-B1TIK- | B1 32 33 4 KM7
MEIJICHHBIX U OBICTPBIX 2-V1IIK-3-V1 95
anexrpoHos /Cp/

2.3 AHanu3 BAMSHMS IPOLIECCOB 2 VK-1-V1 YK-1 JI1.5712.1 Meroauuecku | KM1,K | P6,P12
Ha CBOICTBa MaTepuasoB U -B1 OIIK-2-B1 JI2.2 J12.5 e ykazanus: | M2,KM
ctpykryp /TIp/ MK-2-Y1 IIK-3 2.7 https://lms.mi | 3,KM4

-V1 J12.8713.1 sis.ru/
J3.3
35 26 37
Pa3gen 3. PenTreHoBckasi u
yJabTpaguoJieToBast
(dorodiiexkTpoHHbIE
CIEKTPOCKOMHAH.
PentrenoduiyopecueHTHbIH
anaiu3. [loporosbie
METOIbI IeKTPOHHOIT
CHEKTPOCKONMUH

3.1 PentrenoBckas 12 VK-1-V1 VK-1 JIL.5 Meroauuecku | KM1,K P2
(horosnexrporHas -B1TIK-2-VY1 JI1.6J12.2 e ykazanus: | M2,KM
cnekrpockonus (POIC). [K-3-V1 IIK-3 J12.7J13.3 https://Ims.mi 5
N3ydeHre XUMHYECKOTO -B1 35 56 37 sis.ru/

COCTaBa, BHISBIICHUE
OKHUCJICHHBIX COCTOSIHUM,
aHalu3 BIMSHUS 00paboTKU
Ha COCTaB TIOBEPXHOCTH.
MeTOoIMKH UCTIBITAHUH U
aTTeCTallUi CTAaHIAPTHBIX
00pas1oB, kanruOpoBKa
P®OC-cnexrpomerpa.
AHanu3 HaHOPa3MEPHBIX
cTpykryp /J1a6/

3.2 PenTrenosckas u 15 YK-1-31 VK-1- JI.5 KM1,K | P10,P12,
yibTpaduoneToBas V1 VK-1-B1 JI1.6J12.2 M2, KM P13
(hoTOdTIEKTPOHHBIE OIIK-2-31 JI2.7J13.3 4,KM7
CHEKTPOCKOIHH. OIIK-2-B1TIK- | 51 32 33 >4
PentrenogyopeciieHTHBIN 2-V11IK-3-V1 25
ananu3. [ToporoBeie MeTOIbI
JNIEKTPOHHOU
cnekrpockornuu /Cp/

33 AHanu3 TOHKOW CTPYKTYPbI 4 YK-1-Y1 VK-1 [ JI1.5J12.2J13. | Meroauuecku | KM1,K | P7,P12
nuHUl criektpa. [Ipumenenue -B1 OIIK-2-B1 3 e ykazanus: | M2,KM
CIIEKTPOCKOIIMH B [K-2-Y1IIK-3 35 26 D7 https://Ims.mi | 3,KM4
HCCIIEIOBAHUAX MPOIIECCOB -V1 sis.ru/

Ha noBepxHocTH /T1p/




Pa3nen 4. MeToabl HOHHOM
CIEKTPOCKOMHAH.
CrnexkTpockonus
paccesinus. Bropuunas
HOHHAsI Macc-
cnekrpomerpus. Monno-
HeliTpaju3aluoOHHAas
cnekTpockonusi. OopaTHoe
pe3epdpaoBckoe paccessHIe

4.1 Bropuunas noHHas macc- 1 8 VK-1-Y1 VK-1 JI1.5J12.1 Metonnueckn | KM1,K P3
cnekrpomerpust (BUMC). -BI1TIK-2-VY1 JI2.2J13.3 e ykazanusi: | M2,KM
Mertonbl uccienoBaHus IK-3-Y1I[IK-3 35 96 27 https://Ims.mi 5
AMUTAKCHATBHBIX -B1 sis.ru/
cTpykryp /J1a6/

4.2 [TocnoitHbIi aHaTK3. AHAITNA3 1 4 VYK-1-V1 VK-1 JI1.4 Merogmuecku | KM1,K | P8,P10,
KapT U npoduieit -B1 OIIK-2-B1 JI1.5J12.1 e ykazanus: | M2,KM P12
pacnpeneneHus IeMEHTOB, [K-2-V1 IIK-3 J12.2J13.3 https://lms.mi | 3,KM4
MapaMeTpoOB M CBOWCTB -V1 25 56 37 sis.ru/

MaTepHajoB U CTPYKTYpP
CIEKTPOCKONYECKUMU U
30H10BBIMH MeToaamu /I1p/

4.3 MeTto161 HIOHHOH 1 15 VYK-1-31 YK-1- J1.4 KM1,K | P10,P12,
CIIEKTPOCKOIINH. V1 VK-1-B1 JI1.5J12.1 M2, KM P13
CHeKTpOCKOMHS pacCessHus. OIIK-2-31 J12.2J13.3 4,KM7
Bropuunas noHHas macc- OIIK-2-B1TIK- | B1 32 33 >4
criekrpomerpusi. MoHHO- 2-V11IK-3-V1 25
HEUTpanu3allMOHHASL
cnekrpockonus. O6paTHoe
pesepdoproBckoe
paccesiaue /Cp/

Pa3gen 5. Ckanupyromast
30H0Basi MHKPOCKOMUSA

5.1 CxaHupyo1mas 30H10Bast 1 6 VK-1-¥Y1 YK-1 | JI1.2J12.8J13. | Metoauuecku | KM1,K P4
MHUKPOCKOIIHS. -B1 TIK-2-VY1 3 e ykazanus: | M2,KM
CkaHupyromas TyHHeITbHast MK-3-Y1IIK-3 25 56 37 https://Ims.mi 5
MHUKPOCKOIIUSI U aTOMHO- -B1 sis.ru/
cuIToBast MUKpockorus /J1a6/

5.2 PaspaboTtka 1 5 YK-1-Y1 VK-1 JITLUJI2.1 Meroauuecku | KML,K | P9,P10,
SKCTIEPUMEHTAILHON -B1 OIIK-2-B1 JI2.2 J12.3 e ykazanus: | M2,KM P11
METOJIUKH JUIs pellIeHus [IK-2-Y1I[IK-3 J12.4 J12.5 https://Ims.mi | 3,KM6
IIOCTaBJICHHOH 3aJa4H. -V1 J12.6 JI2.7 sis.ru/

[InanupoBanue u JI2.8J13.1
OpraHu3alysl UCCIIEN0BAHNUS. JI3.2J13.3
[IpoBeneHne KOMIIEKCHBIX JI3.4
n3mepennid. CocTaBiieHue 25 56 37
OTIHCaHWST KOMIUTEKCA

n3Mepenuid. Konrpoib

MPOU3BOJICTBEHHBIX

MpoIeccoB. 3ammra

npoexkra /TIp/

53 Pa3paboTtka MmeTogonorun 1 28 VYK-1-31 YK-1- JI1.1J12.3 KMLK |PI10,P11,
peleHns TOCTaBIeHHOM Y1 VYK-1-Bl J12.4J13.1 M2,KM P13
Hay4HO-HCCIIE/I0OBATEIbCKON OIIK-2-31 JI3.2 J13.3 6,KM7
WJIH IPOU3BOJCTBEHHON OIIK-2-B1 IIK- J3.4
3aJa4d Ha OCHOBE aHaIu3a 2-V1 D132 93 4
MPUYUHHO-CIICICTBEHHBIX 35
CBsI3eH, BEISIBIICHHBIX C
MTOMOTITBIO
CIEKTPOCKOITUYECKUX U
30HJJOBBIX METOJIOB
JUATHOCTHKA U
uccnenosanus /Cp/

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB




5.1. KoHTpoJibHbIe MeponpusTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.I), BONIPOCHI JJ1s
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemblie
Kon KonTponsHoe
WH/IUKaTOPBI Bomnpocs! 11 HOArOTOBKH
KM MEpOIpUsITHE .
KOMITETEHITHH
KM1 OK3aMeH VK-1-31;YK-1- 1. Knaccudukanums COBpeMEHHBIX METOIOB aHaJIH3a MMOBEPXHOCTH H

V1;VK-1-B1;0I1K-2
31;0I1K-2-B1;[TK-
2-V1;1IK-3-Y I;TTK-
3-Bl

MMPUITIOBEPXHOCTHBIX CJIOEB TBCPABIX TCII.

2. Paspymiaromue u Hepaspyaonme MeToabl aHalIn3a
MTOBEPXHOCTH.

3. Tunbl 30HANPYIOMINX BO3AECHCTBUNA U UX B3aUMOJIEHCTBHE C
BCIIICCTBOM.

4. ObocHOBaHHE HEOOXOAUMOCTH CBEPXBBICOKOTO BaKyyMa IS
MPOBEJICHUSI CITEKTPOCKOITUYECKUX UCCIICIOBAHHUMN.

5. Bo3MoxHOCTH, IpUMEHEHHE, 0COOSHHOCTH METOoJa
3JIEKTPOHHOH 03K€-CIIEKTPOCKOIIUH.

6. Puznyeckre OCHOBBI METOJA DJIEKTPOHHOU OKe-

CIIEKTPOCKONUH. MeXxaHu3M oxke-Iiporecca. MUHUMAaIbHOE KOJTHYESCTBO
YPOBHEH ¥ 3JIEKTPOHOB, HEOOXOANMBIX JUTS PeajIi3alliy OXkKe-TIPoIiecca.
Kaxue smeMeHThI HeTb3s1 ONpeACTUTh TaHHBIM METOA0M?

7. I'myOuHa BBIXOAA 0Ke-3NEKTPOHOB. J[nuHa cBoOOIHOTO
npodera 31eKTpoHOB. ToJIIWHA aHATM3UPYEMOTO CIIOSI.
8. BeposrtHocTs oxe-3¢dexra. CpaBHUTH BEPOSTHOCTH BEIXOAA

0Ke-3JIEKTPOHOB OJJHOTO M TOTO e DJIEMEHTa U3 pa3HbIXx MaTpuil. OT
Yero 3aBHCHT HHTCHCHBHOCTD JIMHUIT OKe-criekrpa?

9. CoOcTBeHHas IIMPHHA ATOMHBIX ypOBHEH. DHepreTHIecKoe
paspelnieHue (pa3pemnraomas CIoCOOHOCTh) B METOJIE MIEKTPOHHOI 0kKe
-CIEKTPOCKOIUH.

10. jj- 1 LS- cBs3u. OcOOEHHOCTH ANIEKTPOHHBIX CIIEKTPOB.

11. Metonuka 00pabOTKH U paciIn(POBKH OXKe-CIIEKTPOB.
Bnusgnue maTpuipl Ha pe3ynbTaThl, I0Jy4aeMble METOOM IEKTPOHHOMH
0Ke-CIIEKTPOCKOIIHH.

12. KonnuecTBeHHBIN aHAJIN3 ¢ TIOMOIIBIO JIEKTPOHHOU OKe-
CIEKTPOCKOIIHH.
13. Anmapatypa JUisl SJIEKTPOHHON 0Ke-CIIEKTPOCKOIHH.

HcTtounuk anexrpoHoB. [IpuHnun AelCcTBUS SHEproaHaIu3aTopa.
Baxyymnas cucrema.

14. Mertoauka onpeneneHus BIUSHUSA NapaMeTpOB Ha
HOPMHUpYEMBIE XapaKTEpPUCTUKU B METOJIE 31IEKTPOHHON OXe-
CIIEKTPOCKOIIHU.

15. Bo3MOXXHOCTH, IPUMEHEHHE METOJ0B (hOTORIEKTPOHHOM
CIEKTPOCKOIHUH.

16. ®u3nueckue OCHOBBI METOJA PEHTIC€HOBCKOM
(hOTORIIEKTPOHHOM CIIEKTPOCKOTINH.

17. ®DoTo31eKTpOHHEIE crekTpsl. Mx momydenue. CTpykTypa
NHUKOB. BaneHTHbIE ypOBHU.

18. BeruuciieHue 3Hepruy CBA3M Ha OCHOBE JAHHBIX,
HOJYYCHHBIX METOJOM PEHTIT€HOBCKOH (POTORIIEKTPOHHOM
crnekTpockonuu. Kak B3aMOCBSA3aHbI SHEPTeTUUECKHE XapaKTEPUCTHKI
obpasima u aHanm3aTtopa? TOYHOCTE ONpeeTIeH s SHEPTHH CBSI3U
METOJIOM PEHTTEHOBCKOH (DOTOIIEKTPOHHOM CHIEKTPOCKOINH.

19. AnmapaTypa Al peHTT€HOBCKOM (POTOIIEKTPOHHON
CHEKTPOCKONUH. ICTOYHUKM PEHTI€HOBCKOTO M3ITydeHHs B METOIE
PEHTTEHOBCKOH (DOTO3IIEKTPOHHOI crieKTpocKonHd. Crioco0b!
MOHOXPOMATH3aUH PEHTITEHOBCKOTO U3mydeHus. Ilomycheprueckmii
JNIEKTPOCTAaTUUECKUH aHaNnnu3aTop, €ro JOCTOMHCTBA, HEJOCTATKU; 1Ba
croco0a TOPMOXKEHUS IIEKTPOHOB.

20. DHepreTHyeckoe paspelieHre (paspenaromas crrocoOHOCT)
B METOJIE PEHTI€HOBCKON (POTOIIEKTPOHHON CTIEKTPOCKOIHUH.

21. PeHTreHONnEeKTpOHHBINA KoNMuuecTBeHHbIH aHanu3. CedeHue
(hoTonoHM3aNNY.

22. XUMUYECKUN aHAJIU3 METOJOM PEHTTE€HOBCKOU
(hOTORNIEKTPOHHON CHEKTPOCKOIINH.

23. OmnpeneneHne cocTaBa 1Mo TIyOnHe o0pasia MEeToIoM
PEHTTEHOBCKOI (DOTOIIIEKTPOHHOH CHEKTPOCKOIIHH.

24. OmnpezeneHue TONIMHBI TOHKUX TUIEHOK METOA0M

PEHTTCHOBCKOH (DOTOAIIEKTPOHHOMN CHIEKTPOCKOTIIHH.
25. Kamibpoka POIC-criekrpomerpa Juisi aHATU3a




HAHOPa3MEPHBIX KDEMHUEBBIX CTPYKTYD.

26. CpaBHEHHE METO/IOB 3JIEKTPOHHON 0XKe-CHEKTPOCKOIINHN U
PEHTTEHOBCKOH (DOTOIIEKTPOHHOH CIIEKTPOCKOIIHH.
27. Bo3MOXKHOCTH, IPUMEHEHUE METO/la BTOPUYHON MOHHOM

Macc-cnekTpoMeTpun. JJuHaMuueckas ¥ BpeMsIpoIeTHAst METOJUKI
BTOPUYHON MOHHON Macc-CIEeKTPOMETPHH.

28. B3auMoneiicTBue MEpBUYHBIX MOHOB C TBEPJBIM TEIOM.
MexaHu3M 00pa30BaHHUs BTOPUUHBIX HOHOB. KoaddurpeHT BTOpHUIHOM
MOHHOM 3MuccuH. BnusiHue nepBUYHBIX HOHOB, BIUSIHUE MaTPUIIBI HA
BBIXOJI BTOPHYHBIX HOHOB. [Iporiecc pacsiieHust HOHOB B METOZIE
BTOPUYHON MOHHOI Macc-CIeKTpOMETPHUH.

29. AnmnapaTypHasi peanu3aiysi MeTola BTOPHYHONH MOHHOM Macc
-CIIEKTPOMETPHUHU (MCTOYHHUKHM HOHOB, KBaAPYTOJIbHBIA 1 MAarHUTHBIN
Macc-aHaIIM3aTOPbI, BaKyyMHAs CHCTEMA).

30. Meronuka nony4eHHus: MacC-CIIEKTpa B METOJE BTOPUYHOU
MOHHOM Macc-ClIeKTpoMeTpHu. SIBieHne uHTepdepeHnny Macce.
31. Meroauka momydeHus TIayOnHHOTo Tpodus. [ryOHHBII

mpodITb pacpeieNieHus JIEMEHTOB B METOJIE BTOPHYHON HOHHOM
Macc-crekTpoMeTpun. Boibop mapaMeTpoB moayyeHus IiryOMHHOTO
npoduiIsi. 3aBUCUMOCTh MAPaMETPOB TTyOUHHOTO MPOGWIIS OT BHIA
MIEPBUYHOTO MyYKa, SHEPTHU TIEPBHYHOTO ITyYKa, CKOPOCTH
pacmbuIeHHs, CBOUCTB MaTpubl. [Ipodunomerpus.

32. KonunuecTBeHHast 00paboTKa SKCIIEPUMEHTATIBHBIX JIAHHBIX B
METO/Ie BTOPUYIHOM HOHHOM Macc-criekrpoMeTpun. Koaddumment
OTHOCHUTENTFHON YyBCTBUTEILHOCTH. [[pUTOTOBIICHHE 3TATOHOB JIJIsI
KOJIMYECTBEHHOI'O aHaIN3a.

33. ®dusnyueckre OCHOBBI METOJIa 0OPaTHOro pe3eppopaI0BCKOrO
paccestHus. MccnemoBanue SIEMEHTHOTO COCTaBa M TOIIUHBI
WMMILTAaHTHPOBAHHBIX CJIOEB METOJIOM OOPaTHOTO pe3ephOpaOBCKOTO
paccesaus. [IpuMeHeHre MeTo1a I KpUCTAUTHIECKUX U aMOP(HBIX
TelL.

34. dusnueckue OCHOBBI M BO3MOxkHOCTU Meroga MK-Oypse
CIEKTPOCKOIIHH.

35. ®u3nuecKkre OCHOBBI METO/A CKAHUPYIOIIEH TYHHEIbHON
MHKpOCKOITHH. TyHHETBHBIH 3D EKT.

36. TyHHENbHBII TOK B METOZE CKAHUPYIOLIEH TYHHEIbHOU
CIEKTPOCKOIIHH.

37. KoHcTpykiy TyHHENBHBIX MUKPOCKOIIOB (OCHOBHBIE
TIOJIOKEHUST ).

38. Bo3MOXXHOCTH METO/1a CKaHUPYIOIIEH TyHHEIbHOM

MUKpocKkouH. V3yuenue Tonorpaduu moBepxHocTH. JIokaabpHas
paboTa BEIX0O/a AEKTPOHOB. JIOKaIbHAS MIIOTHOCTD SHEPTETUIECKIX
COCTOSIHUH.

39. Knaccudukaiysi METo0B CKaHUPYIOUICH 30HIOBOM
MHKPOCKOITHH M X BO3MOKHOCTH.

40. OCHOBBI aTOMHO-CUJI0BOH MHUKPOCKOIIHH.

41. [IpakTrueckoe MpUMEHEHHE OJHOTO U3 COBPEMEHHBIX

METO/I0B TMarHOCTHKU M UCCIIEI0BaHNSI HAHOTETEPOCTPYKTYP (IO
BEIOOPY 00yYaroIerocs, KpoMe IMEKTPOHHON 03Ke-CTIIEKTPOCKOIIHH,
PEHTTEHOBCKOH (DOTO3IIEKTPOHHOM CHEKTPOCKOIIMHU, BTOPUYHON HOHHOMN
Macc-CIEeKTPOMETPUH, CKAaHUPYIOIIEH 30HA0BOH MUKPOCKOIINH).

42. C moMoIIbI0 KaKHX SKCIEPUMEHTAIBHBIX METOJIOB HCCIICIOBAHHS
MOYKHO OILICHUBATh COBPEMEHHBIC JOCTHKEHHS 1 OCHOBHBIC TCHICHIINU
HAHORJIEKTPOHMKH (KaKue TOCTHKEHUs)?




KM2

Pedepar

VK-1-31;VK-1-
V1;YK-1-B1;0ITK-2
31;01K-2-B1;[TK-
2-YI;TIK-3-Y1

1. Kak KOHTpOJIMPOBATH TEXHOJIIOTUUECKUE 1APAMETPBI AIUTAKCUAIIbHOU
HAHOTETEPOCTPYKTYPBl HA OCHOBE HUTPHU/IA TAJLIUS C TIOMOIIBIO
CTEKTPOCKONTNIECKUX U 30HIOBBIX METOIOB?

Pedepar nomxen ObITh IPEACTABIICH B BU/IE ONMCAHUS METOIUKH
KOHTPOJISL TEXHOJIOTUYECKOTO Ka4eCTBa MPUOOPHBIX CTPYKTYpP Ha
OCHOBE HUTPHJA TallIHs U OTPaXKaTh PEIIEHNE KOMIIIEKCHBIX
npodeccnoHaTBHEIX 3a7a4 Ha OCHOBE aHAJIN3a IPHIHHHO-
CJICICTBEHHBIX CBS3€H, BEIIBICHHBIX C MOMOIIBIO SKCIIEPHMEHTATBHBIX
METOJIOB TUATHOCTUKU U UCCIIEA0BAHNUSI MPOU3BOICTBEHHOTO MPOAYKTa:
1.1 Kaxk yci0oBHS 3KCIDTyaTauu Mproopa BIUAIOT Ha BEIOOD
HapaMeTpPOB HAHOTETEPOCTPYKTYPHBIX CIOEB?

1.1.1 B kakux nmpubopax 31eKTPOHUKH OCHOBOH SIBIISICTCS HUTPH
raynus’?

1.1.2 Ipm KakuX YCIOBHAX IKCILIYaTHPYIOTCS 3TH IPHOOPHI?

1.1.3 Kakue TpeOoBaHUs yCTaHABIMUBAIOTCS K TapaMeTpaM U CBOHCTBaM
CTPYKTYPHBIX CJIOEB 3TUX ITPUOOPOB?

1.1.4 3aueM Ha/IO KOHTPOJIHUPOBATH TEXHOJIOTUYECKHAE TTapaMeTPhI
HaHOT'€TEPOCTPYKTYp?

1.2 Kak BbIOpaTh U cOYETaTh SKCIIEPUMEHTANBHBIE METOBI IS
KOHTPOJIIS TapaMeTpoB?

1.2.1 Kakue n3meHsieMble mapaMeTpbl HAHOTETEPOCTPYKTYP MOXKHO
OIIPEAENUTH C IOMOIIBIO CIIEKTPOCKOITMUECKIX U 30HIOBBIX METOA0B?
1.2.2 Kakue U3 METOJIOB HaJI0 BEIOPATh C YYETOM UX OIpPaHUYCHUN ISt
JMAarHOCTHKY ITapaMeTPOB HAHOT€TEPOCTPYKTYPHI HA OCHOBE HATPHIA
raus’?

1.2.3 Kakue MeTo/1bl yIOBIETBOPSIOT TPEOOBAHUSIM TOUHOCTH,
SKCHPECCHOCTH, KOMIIIEKCHOCTH U CTOUMOCTH?

Odopmuts pedepar-onrcanne He0OOXOAUMO B BUIC TOKYMEHTA.

2. Kax KOMIUIEKCHBIE SKCIIEPUMEHTAIbHbIE HCCISJOBAHUS
TPaH3UCTOPHBIX FETEPOITUTAKCUANIBHBIX CTPYKTYP Ha OCHOBE HUTPHA
TaJUTHS CIOCOOCTBYIOT MPOU3BOJICTBY MOIIHBIX PaJAHAlMOHHO- U
TEPMOCTOUKHIX MPHUOOPOB AT MUKPOBOIHOBOH 3IEKTPOHUKH?

3. PazpaboTaTh METOAMKY MUCCIEIOBAHUS IOBEPXHOCTH
HaHOTETEePOCTPYKTYPBI HAa OCHOBE 3aJIaHHOTO MaTepuaia (00beKTa
HUP). Ciporno3nposats 3 PeKTHBHOCTE BEIOOpA AT PEIIeHHs
MpUKIaAHOM 3a1aun B pamkax HUP.

4. Bo1OoOp 1 coueTaHne COBPEMEHHBIX METOJIOB JUIS IPOBEICHHS
KOMITJICKCHBIX UCCIICJIOBAaHUH CTPYKTYPHI M CBOMCTB B Pa3iIYHBIX
YCIIOBHSAX Ul PELICHUs IPUKIagHON 3a1aun B pamkax HUP.




KM3

Konnoxsuym

YK-1-31;VK-1-
V1;0IK-2-31;11K-2
-V I;IIK-3-V1

L. Knaccudukanus u cpaBHeHHE BO3MOXKHOCTEH, MPUMEHEHUS
U 0COOEHHOCTEI METO/I0B JICKTPOHHON CIEKTPOCKOIINH.
VccnenoBanue porieccoB B3anMOJICHCTBHIS B CHCTEME ajacopbar —
TBEPJOE TENO C IOMOLIBIO NEKTPOHHON CIIEKTPOCKOIIUY.

2. Oco0eHHOCTH anmnapaTypHOH peanu3aluy MEeTOHOB
3JIEKTPOHHOH CHEKTPOCKOIHH.

3. OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOHHBIX CIEKTPOB.

4. IIpuMeHeHUE NEKTPOHHON CIIEKTPOCKOIUM IIPH
UCCIIC/IOBAaHUH TTOBEPXHOCTEH: a1cOpOLUH, TOBEPXHOCTHBIX IIPUMECEH,
TIOBEPXHOCTHBIX MTOKPBITHH, pa3iudis 00bEMHOTO ¥ TOBEPXHOCTHOTO
COCTaBa, TPaHUIl pazjena a3, MEKPOIe(eKToB, paTHallmOHHBIX
HOBPEXICHUN, HICHTU(DHUKAIUSA MOJICKYJI.

5. [IprMeHeHrEe 3IEKTPOHHON CIIEKTPOCKOIIUU B
HaHORJIEKTPOHHUKE.

6. CoueraHue 3MEKTPOHHON 03Ke-CIIEKTPOCKONUH C JPyTUMU
METOJJAMH aHaJIM3a HOBEPXHOCTH.

7. VnenTndukanns XHMHYIECKOTO COCTaBa 00pas3lia METOI0M
XapaKTePUCTUUECKUX NOTEPh S3HEPIUHU SIEKTPOHAMHU.

8. AHanmu3 XMMHUYECKOTO COCTOSIHHUS DJIEMEHTOB U UX OKCHIHBIX
COEIMHEHUH METOIaMH 3JIEKTPOHHOM CIIEKTPOCKOIIUH.

9. Br160p cranmapTHEIX 00pa3IoB I METPOIOTHIECKOTO
KoMIIIekca u3MepeHuit. [IpoBeneHne aTTeCTallMOHHBIX PaboT. AHaNN3
BIIMSTHUS YCJIOBUI SKCIIEPUMEHTA HA HOPMUPYEMBbIE XapaKTEePUCTUKU.
10. BosmoxHOCTH, TPUMEHEHNE METOJ0B MOHHOW Macc-
CIEKTPOMETPHUHU.

11 BinsiHue MOHM3HPYIOIIEro U3Iy4YeHHsl Ha COCTaB U
CTPYKTYpY IPUIIOBEPXHOCTHOMN 00JIACTH.

12. AnmapatypHasi peanuzanus METOJOB HOHHOU
CIEKTPOMETPHUH.

13. [Tocnoituplii aHanU3 METOAAMH MOHHOM CIIEKTPOCKOIHH.
14. ®du3ndeckre OCHOBBI METO/IOB KOJIeOaTeTbHON
CIIEKTPOCKOIIHHU.

15. W3yyeHne KMHETUKN IPOLECCOB HA TIOBEPXHOCTH
CIEKTPOCKONUYECKUMHU MeTolaMH. MccnenoBanue mpouecca
pa3pylleHNs TOHKUX IJICHOK B TEPMUUYECKUX U NEKTPOXUMUYECKIX

KM4

Ananus
UH(POPMALMOHHBIX
pecypcoB (He MeHee
3)

VK-1-31;YK-1-
V1;0ITK-2-31;[TK-2
-VIIIK-3-Y1

Mertonp! anekrpoHHON, HOHHOM, UK-criekrpockonum, ckaHUpyoLien
30H/I0BOM MUKPOCKOIIMH: peau3aliysi SKCIIEpUMEHTa U IPUMEHEHHE.

KMS5

3amura ot4yera 1o
nabopaTopHoOi
pabote

VK-1-V1;0I1K-2-
BL;ITK-2-V I;TIK-3-
V1;IIK-3-B1

1. ®dusnyeckre OCHOBBI METOAA.

2. AnmmapatypHas peaau3arys.

3. KannbpoBka ycTaHOBKH U BBIOOP MapaMeTPOB IKCIIEPUMEHTA.
KoHTponmpyeMble 1 HEKOHTPOJINPYEMBIE TaPaMeTPEI.

4. HopMupyeMble XapaKTepHCTHKA U (paKTOPHI, BIUAIOMINE Ha UX
3HAUEHUS.

5. INomy4enne, 0COOCHHOCTH U CTPYKTYpa, IPHHIUIIEI PacIIN(POBKA
CIIEKTPOB.

6. AHanu3 SKCIIepIMEHTa, HHTEpPIPETaIys TOTyIeHHbBIX Pe3yIbTaToOB.
7. Bo3MOXHOCTH METO/A.

8. CpaBHEHHE METO/IOB.

9. Kax OBI BBI CILTAHUPOBAIH CBOM SKCIEPUMEHT?

KM6

CocraBienue
CpaBHUTEIHHOMN
TaOJIMIBI
(rwraccuukanms
METO/IOB)

YK-1-31;VK-1-
VY 1;0IIK-2-31;11K-2
-V I;IIK-3-V1

1. Kpurepuu u nmapaMeTps! KIacCU(UKAIINN CTIEKTPOCKOMHYECKIX U
30HJOBBIX METOJIOB.

2. ®usnyecKre OCHOBBI, TOYHOCTh, BO3MOXKHOCTH, 0COOEHHOCTH,
OrpaHUYEHMS], IPUMEHEHHS CIIEKTPOCKONIMYECKUX U 30HI0BBIX METO/I0B
UCCIEIO0BaHUS.




KM7

TecTrl

YK-1-31;0I1K-2-31

1) CxobKO 3IEKTPOHOB HEOOXOAUMO JUTA PeaTH3alliy OxkKe-TIpoIiecca:

-4.

3) Kakuie aneMeHTHI Hellb3sl OTPENeTUTh METOI0M DIIEKTPOHHOHN 0Ke-
CHEKTPOCKOTHHU?

- H,

- H, He, Li;

- BCE MOXKHO;

- H, He.

4) Ha xakoif ycTaHOBKe He peann3yercs PeHTTeHOCTIeKTpaIbHBIH
MUKpOaHanu3?

- Ha JNIEKTPOHHO-30HI0BOM MHUKPOAHAIH3aTOPE;

- Ha PacTPOBOM 3JIEKTPOHHOM MHKPOCKOIIE;

- Ha PEHTTEHO(]IyOPECIIEHTHOM CIIEKTPOMETPE;

- Ha IIPOCBEUUBAIOIIEM JIEKTPOHHOM MUKPOCKOTIE.

5) Kakoii u3 sHEproaHaan3aTopoB MPEANOYTUTENBHEE HCIONb30BaTh B
METO/Ie SIEKTPOHHOM 0Ke-CIIeKTPOCKOIIHH:

- aHAJM3aTOP THIA [ITHHAPUIECKOE 3ePKaJIO;

- mostycepuyeckuii KOHUEHTPUUYECKUil;

- aHAIIM3aTOP C 3aEPKUBAIOLINM TI0JIEM;

6) Oske-CIieKTp — 3TO 3aBUCUMOCTb OT:

- aTOMHOT'O HOMEpa;

- KHHETUYECKOH dHeprum;

- BHEPTHU CBSA3H;

- DHEPTHUHU NPOITYCKAaHMS aHAIN3aTopa.

7) PODC-criekTp - 3T0 3aBUCUMOCTD OT:

- aTOMHOT'0 HOMEpa;

- KUHETUYECKOH SHEpIuy;

- DHEPrUH NPOIYCKAaHUs aHAIN3aTOPa;

- DHEPrHUHU CBA3H.

8) Kaxoit u3 nepexonioB siisiercs mepexonom Kocrepa-Kponunra:
-KLI1L1;

- KLI1X;

- L1L2X;

- KL1L2.

9) HopmanbHas cBsi3b unu cBa3b Paccens-Caynaepca peanusyercs,
KOrja B aToMe IpeobiagaeT:

- CHMH-OpOHTAIFHOE B3aMMOJICHCTBHE;

- IIEKTPOCTATHYECKOE B3aNMO/ICHCTBIE IEKTPOHOB MEXK Ty CO00ii;
- KOJIMYECTBO DJIEKTPOHOB OoJbIue 75.

10) I'my6GrHa BBIXO/A OKE-3JIEKTPOHOB 3aBUCHT MIIM HET OT 3HEPIHU
TaAfONINX IIePBHYHBIX JIEKTPOHOB?

- Ja;

- HET;

- HE YCTaHOBJICHO.

5.2. Ilepeu

eHb padoT, BbINOJIHSE

MBbIX IO JUCIHUIIJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3panne
paboTsI

IIpoBepsiemble
WHIUKaTOPBI
KOMITETCHLIMH

Copeprxanue paboTbI

P1

Jla6opaTopHas
pabora

VK-1-Y;VK-1-
BL;ITK-2-V 1;[TK-3-
V1;ITIK-3-B1

OnexrpoHHas oxe-crekrpockonus (30C). [TocnoHHbIN 31eMeHTHBIN
anaiu3 MetogoM JOC ¢ HOHHBIM TpaBlicHHEM. MeToIMKa OTpeaeeH s
BJIMSITHUSA TTapaMETPOB HAa HOPMUPYCMBIC XapaKTCPUCTHUKU, KaJ'[I/I6pOBKa
20C-ycTaHOBKH

P2

JlabopaTtopHas
pabota

VK-1-Y;VK-1-
BL;ITK-2-V 1;[TK-3-
V1;[IK-3-B1

Pentrenosckas gotoanexrponnas crnexkrpockonus (POIC). N3ydenne
XMMHYECKOTO COCTaBa, BBISIBIICHHE OKUCIEHHBIX COCTOSIHUI, aHaJIN3
BIIMSIHUSL 0OpaOOTKH Ha COCTAB MOBEPXHOCTH. METOANKN NCTIBITAHUN 1
aTTeCTalui CTaHAaPTHBIX 00pa3IoB, Kamnopoka PODIC-
CIIEKTpOMeTpa. AHaJIN3 HAHOPa3MEPHBIX CTPYKTYP




P3 JlabopaTtopHast VYK-1-V1;VK-1- Bropuunas nonnast macc-crekrpomerpust (BUMC). Mertozst

pabota BL;IIK-2-VI;IIK-3- | ucciienoBaHus AMUTAKCHAIBHBIX CTPYKTYP
Y;IIK-3-B1

P4 JlabopaTopHas VK-1-V1;VK-1- CxaHupyomas 30H10Bast MUKpockonus. CKaHUpyoIasi TyHHENbHas

pabota BL;IIK-2-V;IIK-3- | MUKPOCKOIIUS U aTOMHO-CHJIOBAsI MUKPOCKOIIUS
Y1;IIK-3-B1

P5 [Ipakruueckas YK-1-Y1;VK-1- Br16op 1 coderaHne COBpeMEHHBIX METOJIOB JIJIsl IPOBEICHUS

pabota B1;0IIK-2-BI;I1IK-2 | KOMIIJIEKCHBIX UCCIIEOBAHUI CTPYKTYphl U CBOICTB B pa3IMYHbIX
-YI;IIK-3-V1 YCIIOBHUAX

P6 IIpaxkrnueckas YK-1-Y1;0IIK-2- AHanu3 BIMAHUSA NIPOLECCOB HA CBOMCTBA MATEPUANIOB U CTPYKTYP

pabora B1;YK-1-B1;IIK-2-
Y;IIK-3-V1

P7 IIpaxrrueckas VK-1-VI;VK-1- AHanu3 TOHKOU CTPYKTYpbI IUHUH criekTpa. [Ipumenenue

pabora B1;OIIK-2-BL;IIK-2 | cHEeKTpOCKOIIHMH B UCCIEAOBAHUSIX MIPOIECCOB HA TOBEPXHOCTH
-V ;IIK-3-V1

P8 [Tpakruueckas YK-1-Y1;VK-1- IMTocnoiHpIi aHanMM3. AHaau3 KapT U poduiieit pacnpeaeaeHus

pabora B1;0IIK-2-BI;IIK-2 | 3neMeHTOB, HapaMeTPOB U CBOWCTB MAaTEPUAIIOB U CTPYKTYP
-V1;IIK-3-V1 CIIEKTPOCKOIIMYECKUMU U 30HAOBBIMH METOJIaMU
P9 IIpakruueckas VYK-1-V1;VK-1- PazpaboTka 3KcIIepIMEHTaIbHOI METOUKH IS peLICHHS
pabora B1;0IIK-2-B1;IIK-2 | nmocraBnenHol 3aaauu. [maHupoBaHue U opraHu3aliys HCCaeI0BaHMS.
-V 1;IIK-3-Y1 [IpoBenenne koMITTIEKCHBIX U3MepeHnid. CocTaBIeHHE OMIMCAaHUS
KOMIUIEKca u3MepeHuil. KoHTposb Ipou3BOACTBEHHBIX IPOLECCOB.
3amyra npoekTa

P10 Pedepar VK-1-31;YK-1- Pa3paboTka METOIUKN MCCIeI0BaHUS TOBEPXHOCTH 3aJaHHOTO

V1;VK-1-B1;0I1K-2 |matepuana (o6bexra HUP). ITporHo3 3¢ ¢ eKTHBHOCTH BhIOOpa TS

-31;0IIK-2-BL;IIK- | pemenus mpuxiagHoi 3amaun B pamkax HMP. Beibop n coueranne

2-V1;IIK-3-Y1 COBPEMEHHBIX METOJIOB JJIsl IPOBE/IEHUS KOMIUIEKCHBIX HCCIIE0BaHUM
CTPYKTYPBI 1 CBOMCTB B Pa3lUYHbIX YCIOBUSIX JAJIsl pELLICHUS
MPUKIAAHOM 3a1auu B pamkax HUP.

P11 CocraBnenue VK-1-31;VK-1- 1. Kpurepnu u mapamMeTps! KTacCH(UKAIIN CTIEKTPOCKOITIYECKIX 1
CPaBHUTEIBbHOI V1;0IIK-2-31;IIK-3 | 30HIOBBIX METOIOB.

TaOJIHIIBI -V1;IIK-2-V1 2. ®u3nyecKrue OCHOBBI, TOYHOCTH, BO3MOKHOCTH, OCOOEHHOCTH,
OTpaHWYICHHS, IPIMCHEHHUS CIIEKTPOCKOIMYCCKAX U 30HIOBBIX METOJIOB
HCCIIEIOBAHNUS.

P12 Ananus YK-1-31;VK-1- Mertoasb! 251eKTpoHHOMI, HOHHOM, K -crieKTpocKony, CKaHUPYOLIEH
HH(POPMALMOHHBIX V1;0IIK-2-3;ITIK-2 | 30HA0BOI MUKPOCKOIIMY: peaan3alus SKCIepUMEHTa U IPUMEHEHHE.
pecypcoB (He menee |-V 1;I1IK-3-V1
3) ¢ mocaexyonmM
YCTHBIM JOKIa0OM U
00cykIeHueM

P13 TecTsl YK-1-31;0I1K-2-31 | Metozpl 31eKTPOHHOM, HOHHOW CIIEKTPOCKOIIMH, CKAHUPYOIIIEH

30HA0BOH MUKPOCKOIIHH.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

OK3aMeHalMOHHBIA OUIIET COCTOHT U3 TPeX BOIPOCOB MPAKTUYECKOH HAIIPAaBIEHHOCTH.
OK3aMeHalMOHHBIC OWJIETHI XpaHATCs Ha Kadeape, MX YUCIO COOTBETCTBYET YHCIY CTYASHTOB B rpymme. [Ipumep
5K3aMEHAIMOHHOTO Omtera:

MUHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA3OBAHUS POCCUNCKON OEJIEPALINN

OEJIEPAJTBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICIIIETO
OBPA30OBAHU I

«HanumonaneHbIN Hccaen0BaTeNbCKuil TexHoMornueckuii yausepeurer « MUCuCy» (HUTY «MUCuCy»)

DK3aMeHAIMOHHEI Onster  Ne 7
Jucrurinna CoBpeMeHHBIE METOJIbl TUATHOCTUKU U HCCIIEAOBaHUS HAHOTETEPOCTPYKTYP

Hamnpasnenue (cnenuansHocth) — 11.04.04 DnekTpoHHUKa M HAHOAJIEKTPOHUKA
Hamnpasnennocts (mpoduiis/crienuanm3anys) MaTepraibl 1 TEXHOJIOTHA MarHUTOIIEKTPOHUKH

1 Oddekr TyHHEIMPOBAHHUSA M €ro MpaKTHUECKOe NMPHMEHEHHE B COBPEMEHHBIX METOHAX MCCIICIOBAHUS MaTEePHAJIOB.

2 AHanu3 XUMHYECKOTO COCTOSIHHS 3JIEMEHTOB Ha MOBEPXHOCTU M MX OKCHIHBIX COEIWHEHMH METOAaMM 3JIEKTPOHHOM
CIIEKTPOCKOIIHY.
3 AnnapaTypHasi peanu3alys METoJa BTOPUYHON MOHHOM Macc-CIEKTPOMETPUM (MCTOYHMKUA HOHOB, KBaJIPYIOJbHBIN U

MarHUTHBIA Macc-aHaJIN3aTOPhl, BAKYYMHAs CHCTEMA).

OK3aMeHaTop E.A. KomapHunxass 3aB. 3aKperieHHON
kadenpoit MIIn/l AP. Oranos
(moamuce) (N.0.Damunus)
(ab0OpeBuarypa) (Tomuch) (1.0.Damwmns)
YTBepKIeHO Ha 3acenaHuM 3akperuieHHoil kapenper MIIu/l  30.08.2021 r. IPOTOKOIT Ne 07/21
(abOpeBuatypa)

5.4. MeToauka OLIeHKH OCBOCHHS AUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OOyueHue 10 TUCHUIIIMHE IPOBOAUTCS B AKTUBHBIX M HHTEPAKTHBHBIX (hOPMax C MPUMEHEHHEM TEXHOJIOTHH «OOPaTHBIN KIacey.
Io xaxaoMy pasfeny JUCHUIUIMHBI IPEAyCMOTPEHa KaK TeKylas, Tak U pyOexHas aTrectanus. Kaxngoe [Ipakruueckoe u
JlabopaTopHOe 3aHATHE ITPEAyCMaTPUBACT PEIBAPUTEIBHYIO TOATOTOBKY K HeMy. HoBEIe yueOHBIC MaTepHalbl i METOANIECKUe
YKa3aHHSA 110 UX CAMOCTOSTENEHOMY OCBOCHHUIO, a TAKOKE CCHIIKM Ha JIOTIOTHUTENBHBIC MaTepHalIbl IPEACTAaBIICHBI HA CaiiTe
https://Ims.misis.ru/. Ilepen KaxabIM TPaKTHYECKUM 3aHATHEM CTYACHTY HEOOXOANMO U3yUUTh MPEACTABICHHBIN MaTepral Ha
COOTBETCTBYIOILEW CTPAHHILIE U CAMOCTOSITENILHO OLICHUTh YCBOEHHE KOHTEHTa, PO TecT U3 10 BompocoB (UTOrOBBI TECT 1O
JUCITUITIAHE U3 18 BOIIPOCOB) B Yackl CAaMOCTOSATEIRHON pabOTHI 10 JUCIMIUIMHE. Beero 6 TecToB, CTYAEHT MMEET 2 TTOTIBITKH,
BpeMst orpaHndeHo 20 MUHyTaMu. 3aCUUTHIBACTCS IOJIOKUTEIHHOE IIPOXOXKACHHE TECTa, €CIH CTYICHT IPABIIIBHO OTBETHI Ha 7
BOIpocoB U3 10, UTOTOBBIH TeCT - 13 MpaBUIBHBIX OTBETOB. J[J1 MPOBEPKU CTENEHH OCBOEHUSI MaTepHala B 4achl TJaOOPaTOPHBIX
WM TIPaKTUIECKUX 3aHATHH CTYIICHT 3armoiHseT [ yri-Tabiuniry, JOCTYIHY0 OJJHOBPEMEHHO BCEM CTYACHTAMH TPYIITEl U
3aIMOTHAEMYTO0 CHHXPOHHO. CTYZEHT OTBeYaeT Ha BOIIPOCHI IS TOJTOTOBKH K 9K3aMEHY WITH BOIIPOCHI K 3aIIUTE JTa00PaTOPHBIX
paboT, UK BEIIIOTIHACT IPOMEXKYTOUHBIE 3aJaHUs [U1aHa paboThl HajJ pedhepaToM B MUCHMEHHOHN (popMe B TEUCHUH 5 MHUHYT,
3anouTHsIs CBOIO rpady obmiero st rpynns! ['yri-gokymenta. Ha ogHoM 3aHsATHY - 0/1uH Boripoc. Kputepuii onieHuBaHus -
HNOHMMaHHE MaTeprala Wi CBOE COOCTBEHHOE apIyMEHTHPOBAHHOE BUICHHUE ITpoOieMbl. OTBETHI 00CyxnaeTcs B hopme
IPYyNIOBON IUCKYCCHU.

CocraBneHHE CPaBHUTEIEHON TAOIHITHI IO METOJaM JIEKTPOHHON FJIM HOHHOM CIIEKTPOCKOITHH SBIISCTCS PYyOEKHBIM KOHTPOJIEM
WHIWBUAYATLHON CAMOCTOSITENEHON aHATTMTUYECKOH paboThl. 3ajaHue BBINONHsIETCS 1o madnony B Canvas. [IpoBepsieTcs 3aganne
B 4achl IJI1 KOHTPOJII OCBOCHHUS CTYACHTOM AUCIIUIUINHEL. HpO6HeMHLIe BOIIPOCHI MO 3aJaHHUIO 06cy>i<;[a10Tc51 B 4achbl MPAKTHYECKUX
3aHATHH B (hOpME KOJUICKTHBHON OeceIbl.

AHanm3 cTaTed o MIPUMEHEHUIO COBPEMEHHBIX METONOB ISl PELICHHS IPAKTHUECKHIX 33a7a4 B 00JIaCTH MaTepHaIOBEICHUS U
JOKJIaJ Pe3yJIbTaTOB aHaIU3a (5 MUHYT) B 4achl IIPAKTUYCCKUX 3aHATHH SBIISIETCS TPEHUPOBOYHBIM 331aHNEM, (POPMHUPYIOLINM
KOMITeTeHIINN YpoBHS "YMeTs". CTaThH I aHAJIM3a TTOIONPAIOTCS CTYICHTOM CaMOCTOSATENIBHO C HCIIOIb30BaHIEM
nH(OPMAIIMOHHEIX pecypcoB. [locie oxTaga IpoXoaAnuT ero o0CyXKIeHHE - TPYIIIOBast TUCKYCCHA. APTyMEHTHPOBaHHEBIN OTBET
JOKIaJIMKOM Ha OJUH U3 BOIIPOCOB JUCKYCCHH SIBIISIETCSI HEOOXOAUMBIM TPeOOBaHUEM IS ONOKUTENIBHOTO 3aCUUThIBAHHS
JJAHHOTO MEPONPUSTHUSI.

s 06paboTku, pacin(poBKY U aHATH3a PE3yTbTAaTOB IKCIEPUMEHTA CTapOCTa IPYIIIBI JETUT CTYICHTOB Ha KOMAaHIHI 110 4-5




genoBek. Kaxkaas komaHaa nomydaer cBoe 3ananue. O6paboTka pe3ynbTaToB IPOBOIUTCS C TIOMOIIBIO AaKeTa IMPHKIATHBIX
Hporpamm criekrpomerpa. s pacmpoBKy CHIEKTPOB KOMaH/a HCIIOJb3YeT 0a3y NaHHBIX. DKCIIEPUMEHTAIbHbIC JaHHbIC 1
PE3yJIBTAaTH KAUECTBEHHOT'O M KOJIMYECTBEHHOTO aHAJIM3a BEIIAHHOTO KOMaHIe 00pa3na 3anuceiBaioTcst B Google-tabimity, T0CTym K
KOTOPOM SBJISICTCSI COBMECTHBIM Yy BCeil KOMaH[BI U TIPeroaBaTeNs. B koHIle 1ab0paTopHOTo 3aHATHS IPOBOAUTCS CAaMOIIPOBEPKa
pe3yAbTaTOB ¢ MOMoIIbIo (aitna "OTBeTs" Ha CTpaHULe COOTBETCTBYIOLIEro pazaena B Canvas. B otuer nmo naGoparopHoit pabote
TaloKe BKIIFOYAETCs] OTBET Ha KOHTPOJIBHBII BOIIPOC Ha CTpaHuUIe B paszeine 3ananus. Homep Bonpoca, Ha KOTOPBIH Hafo OTBETHTD
CTYJICHTY, - IOPSIIKOBBIA HOMEP B CIIMCOYHOM cocTaBe rpymmbl. Daiin ¢ oTueTom mo gaboparopHoid paboTe MPUKPEILIIETCS B
pasnene 3agaHus Ha caifte https://Ims.misis.ru/. Kpurepuii onieHuBaHuS - TPaMOTHOE M HOCIIEIOBAaTENbHOE H3TI0XKEHHUE,
COOTBETCTBHE KOMaHJHOMY 3aJaHHIO U MHANBHAYaIbHOMY Bonpocy. Uror "[IpunsTo/He npunsaTo". 3ammra oTyera o
71a00paTOPHBIM paboTaM IPOBOJUTCS B YACHl Ta00OPAaTOPHBIX PaOOT MIIM B YACHl JOMOIHUTEIBHBIX KOHCYIBTAIN ITPEHoaaBaTels.
OnaiH-KOHCYJIBTAIlUH AJIS KETAIOMUX MPOXOAAT SKEHEACNBHO 110 MIPEABAPUTENEHOH JOTOBOPEHHOCTH. 1leNnb 3aIuThl 0T9eTa -
olIpe/ieIeHNe CTEIEHN CaMOCTOSITEIIbHOCTH BBITIOJIHEHHS! J1aO0paTOpPHOM paboThl cTyAeHTOM. ECiii ypoBeHb KOMIIETEHIH,
BBISIBIICHHBIX B ITPOLIECCE MHANBUYaIbHOM Oece/Ibl, JOCTATOUHBIH, TO 3alUTa OTYETA 110 J1a00PaTOPHBIM paboTaM NpH3HAETCS
YAOBIETBOPUTEIHHON.

PyGerxHas arTecTalys IpOBOJUTCS B BUJIE KOJJIOKBUYMOB. BOIpock! K KONIOKBHYMaM BBIAAIOTCA CTyJIEHTaM Ha IIepBOM
MPaKTHYECKOM 3aHATHH. KOJTOKBHYMBI TPOBOAATCS B YCTHOH (popMe B gackl mpakTHUeckux 3aHATHH. Komtoxsuym Ne 1 Ha 8
HeJlelle OLICHUBAET PE3yJIbTaThl OCBOSHUS AUCLHUILIUHBI CTYIEHTOM 10 paszzenam 1, 2 u 3, xoutoksuym Ne 2 Ha 16 Henene -
pe3yNIbTaThl OCBOCHUS JUCHUILUIMHBI 110 paszjenaM 4 U 5 IucuuIIiHbl. CTyIeHT JOKEeH NPaBUIbHO OTBETHTh HA OUH U3
HPEIOKEHHBIX EMY MPENOIaBaTeNeM BOIPOCOB, B 3TOM CiIydae KOHTposbHOe Meponpustue "Komnoksuym" cunraercs
BBINOJIHEHHBIM.

Pedepar-onucanue sBisiercss cyMMHpYIOIIEM OLIEHOUHBIM MepomnpusitueM. Cpok cipauu pedepata - 17 nenens. @opmyaupoBka
TEMBI pedepara U IBIKYIIHIH BOIIPOC PabOTHI pa3padaThIBalOTCS CTYICHTOM CaMOCTOATENbHO. Ha epBoM IpakTHIeckoM 3aHATHH
CTyZEHTy 00BbsACHsAeTCA 3a1anne. CTyAEHT BBIIONHAET paboTy B Yachl Al CAMOCTOSATETbHON paboTs! o auctminHe. [Inan
CaMOCTOSITENHbHOM paboThl Haj pedepaTom:

. 3yuenne yueOGHOro MarepHana 1 CHCTEMAaTH3aLHsl BO3SMOXXHOCTH CIIEKTPOCKOIIMYECKHX U 30HIOBBIX METO/IOB;

. CamorectupoBanue B cucreme Canvas;

. Onpenenenne akryanbHOU amst cBoeit HUP npo6ieMsr;

. IToHCK IOTIOTHUTEIBHBIX PECYPCOB, COOTBETCTBYOIINX ONPEACIICHHOM TpodiiemMe;

. IloctaHoBKa 3a1auu;

. Pa3paboTka mBmKyIero Bonpoca 1 IIaHAPOBAaHHUE PadOTHI;

. Be10op 1 060CHOBaHUE TTOIXOAIIET0 IKCIEPUMEHTAIBHOTO METO/1a, METOIMKI U 000PyJOBaHHS JUIsl PELICHUS 33/1a4H;

. Ocopmnenne onucanms.

Bo BpeMs mpakTH4ecKnX 3aHATHH CTYICHT 03BYIHBaET IPOOIeMBI, BOSHUKIINE Y HET0 IIPH HaNMcaHuy pedepara. Pemenne
npo6JIeM IPOUCXOIUT C TTOMOIIBIO B3aUMHOTO 00CYKI€HUS U TPYIIIOBOTO MO3TOBOTO MITypMa. 3aIlUTa 0TYETa IPOUCXOIUT B YaChI
npakTrieckux pador. ITocie noknaga NpoxXoauT ero o0CyXaAEHNE - TPYIIOBask TUCKYCCUsL. ApIYMEHTHPOBAHHBIN OTBET
JIOKJIQTIMKOM Ha OJTMH U3 BOIIPOCOB JTUCKYCCHH SIBIISICTCSI HEOOXOMUMBIM TPEOOBaHNUEM JUISI OOKUTEIIBHOTO 3aCUUTHIBAHHS
JTAHHOTO MEpOIpPUATHA. B aCHHXPOHHOM peXHMe CTYACHT 3arpyskaeT pedyepaT B IEKTPOHHYIO Cpey M yJacTBYeT BO B3aMMHOIT
NPOBEPKE, a 3aTeM U3y4aeT peleH3nto Ha cBoil pedepart. [Tocie yero cTyIeHT UMeeT BO3MOXKHOCTh BHECTH MCIIPaBIICHUS B pedepart.

0NN Nk W —

Kpurepun orieHnBanus pedepara npeacrasieHs! B Tadimie. Bemonnernne 8 ("IIpuaATo") n3 11 kpuTepreB HE0OX0ANMO [UIA 3a4eTa
pecdepara.

Kpurepun Hopaborats IIpunsro
IlocranoBka 3agauu He xoppekrHas Koppexrnas
Bribpan meron He cootBercTByeT 3amade CooTBeTcTBYyeT
3a7aye
O6ocHoBaHHE BBIOOpA He o6ocHoBaH O6ocHOBaH
VYcnosus skcniepuMenTa He Br1Gpans! Bri6pans!
O6opyoBaHue He BriOpano He BrIOpano
CoueraHne METOJOB/CTENICHb KOMITIEKCHOCTH 1 meron 2 u Ooree MeTona
OleMEHT TBOpYECTBA [[TabonHas paboTa OpuruHanbHOCTb
M3noxenune matepuana He noruunoe, He mocieaoBaTeIbHOE Jlornunoe,
MOCIIEI0BAaTENBHOE
Ccputki Ha HH(GOPMAIIMOHHBIE PECYPCHI Her cchuiok, HET CMCKa MCIIONB3YEMBIX HCTOYHHKOB CCBUTKH pacCTaBJIEHHI,
COOTBETCTBYIOT CIIUCKY HUCIIOJIb3yEMbIX HCTOYHUKOB
Odopmnenre paboTs He cootBercTByeT TpeOOBaHUAM HOPMOKOHTPOIS CootBercTBYET
TpeOOBaHUSIM HOPMOKOHTPOJIS
IIpoBepka Ha miaruar Menee 75% OpUTMHAIIBHOCTH 75%

OPUTMHAJIBHOCTHU U BBIIIEC

Hrorosas arrecrarus o AUCIUILTAHE PETYCMOTPEHA B BHJIE dK3aMeHa. DK3aMeH OTpakaeT Pe3ysbTaT Iporecca GopMUPOBAHHS
KOMIIETEHIIMI CTyI€HTa PY U3YUCHUHU TUCHUTUIMHBI M YCTaHABIMBACT YPOBEHb 3HAHUH CTYEHTOB 10 MPUMEHEHHIO MMOJTyUYeHHBIX
3HAHWH, yMEHHIA U HaBBIKOB. JK3aMeH MPOBOIUTCS B YCTHOM (popMe B Mepro/] IK3aMEeHAIIMOHHOM CECCUU B COOTBETCTBHH C
pacrrcaHueM K3aMeHOB. B TedeHnn cemecTpa HEOOXOIMMO BBIMIOJIHUTH BCe paOOThI U3 MepedHs paOOT, BBITOIHICMBIX 110
JTUCHUTUIAHE. B cityuae HeBBIIOTHEHUS paboThI, MPEAyCMOTPEHHOM MPOTPaMMON TUCIUILINHEL, CTYACHT Ha K3aMeHe TOTyJaeT
JIOTIOTHUTENBHBINA BOMIPOC WJIH 33JaHUE COOTBETCTBYIOLIUE padoTe 1Mo aucuuIuinHe. "OTINYHO" CTaBUTCS B TOM clly4ae, eciu




CTYZEHT BBIIIOJIHHUI BCE PabOTHI M0 AUCHUILIHHE U IPABUIBHO OTBETHI HA 3 BOIIPOCa 3K3aMEHallMOHHOTo Ouneta. "Xopomro"
CTAaBUTCS B TOM CIIydae, €CJIU CTYICHT BBIIIOJHUII Bce pabOTHI IO JUCHHILUIMHE, HO HE OTBETWII Ha | mim 2 Bompoca
9K3aMEHAIIMOHHOTO Omiera. "Y TOBICTBOPUTEIHHO" CTABUTCS B TOM CITydae, €CIM CTYJCHT BBITIOIHUJI HE Bce pabOTHI IO
JUICIUITIMHE, HO IPAaBIILHO OTBETHII Ha 2 BOIIPOCa SK3aMEHAI[MOHHOT0 Omtera. "HeynoBneTBopuTebHO" CTaBUTCS B TOM CIIydae,
€CJIM CTYJIEHT He OTBETHJI Ha 2 BOIIpOCa SK3aMEHAIIMOHHOTO OMJIETa I HE BBIIIOJIHMI Bee paboThl o aucuuruinye. "HesBka"

CTaBUTCA, €CIIN 06yqa}0mm71c;1 Ha IPOCTaBJICHUEC DK3aMCH HE ABUJICA.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTOpBI, COCTaBUTENH 3arnaBue Bubmmoreka W3natenscTBo, rof
JI1.1 | bopucenko U. A. W HHOBanOHHBII OnexTpoHHast ONOIHOTEKA Boponex: Boponexckuit
MEHEKMEHT: yIIpaBIcHUE rOCYAapCTBEHHBIH
WHTEIJICKTy JIbHOM yHuBepcuret, 2003
COOCTBEHHOCTHIO: Y4eOHOe
nocobne
JI1.2 | ®unumonora H. 1., Mertobl uccaeoBaHUs OnexrpoHHast OnOIHoTEKa HoBocubupck:
Komnbuos b. b. MHUKPOJIEKTPOHHBIX U HoBocuOupckuii
HaHORJIEKTPOHHBIX MaTepHaIOB rocyJapCcTBEHHBIN
U CTPYKTYp: CKAHUPYIOIast TEeXHUYECKHUH YHUBEPCHUTET,
30H/I0Basi MUKPOCKOIIUSA: 2013
yueOHoe rmocodue
JI1.3 |Tazenayp E. T, MeTtob1 UCCIeIOBaHUS DnekTpoHHast OMOIHoTEeKa KemepoBo: Kemeporckuii
Kyszpmuna JI. B., MaTepHajoB: yaeOHOe mocoone rOCYIapCTBEHHBIN
Kpawmenunun B. 1. yHHBepcurer, 2013
JI1.4 | Co3unos C. A., CTpyKTypHBIE METO/IbI DnekTpoHHast OHOIHOTEKa KemepoBo: Kemeporckuii
Konecnuxos JI. B. UCCIIEI0OBAHUS KPUCTAIIIOB: roCyJapCTBEHHBIN
yuaebHoe mocobue yHHBepcurert, 2012
JI1.5 |[3BexoB A. A, CrexrpaibHbIe METOMBI OnexTpoHHas OubIMOTEKA Kemeposo: Kemeposckuit
Hesoctpyes B. A, UCCIIC/IOBaHUS B XUMHU: rocyJapcTBEHHBIN
Kanencxuii A. B. yaeOHOe rmocodne yHHBepcurert, 2015
JI1.6 |Topemux C. C., Pentrenorpaduueckuii u Bbubmmorexa MUCuC M.: Meramnyprus, 1970
Ckakos 10O. A., 3JIEKTPOHHO-ONTHYECKHIA
Pacropryes JI. H. aHaJu3: IpakKT. pyK. 110
peHTrenorpaduy,
9NEKTPOHOrpa(uU 1 HIEKTPOH.
MHKPOCKOITH METaJLIOB,
TIOJTYTIPOBOHUKOB 1
JIDJIEKTPUKOB: Yued. mocobue
JUISL By30B
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENHN 3arnaBue Bubmmoreka W3natenscTBo, roj
JI2.1 | Bbékkep IO. Criexrpockonus: MOHOTpadus | DeKTpoHHast OHOIHOoTeKa Mocxksa: PUI] Texuocdepa,
2009
JI2.2 [Kopoxes ®. A. CHeKTpOCKOIHs BBICOKOH OnexTpoHHas OubIHOTEKA Mocksa: I'ocynapcTBeHHOE
paspeluaromeii CHIbL: U3/1aTeNIbCTBO TEXHUKO-
MoHorpadus TEOPETHIECKOH JINTEPATYPHI,
1953
JI2.3 |IlopceB E.T. OpraHu3anus U IaHUPOBaHKUE | DIEKTPOHHAs OMOIHOTEKa HoBocubupck:
9KCIIEPUMEHTOB: y4eOHOe HoBocubupckuii
nocobne rOCYAapCTBEHHBIH
TEeXHUYECKUH YHUBEPCHUTET,
2010
JI2.4 |Emotun B. I1., BricokoTemnepatypHbie Bbubmmorexa MUCuC M.: Mertannyprus, 1973

Koctuxkos B. A.,
JIsicoB b. C., op.

Matepuansl. U.2: [Tomyuenue u
(hU3NKO-XNMHUYIECKHE CBOWCTBA
BBICOKOTEMIIEPATYPHBIX
MaTepuaioB: yued. mocobue




ABTOpBI, COCTaBUTEIH 3arnaBue Bubanoreka W3naTenbcTBO, roj
JI2.5 |bpanpon [., Kamman | Mukpoctpykrypa Matepuanos. | bubmroreka MUCuC M.: Texuocdepa, 2004
V., baxenos C. JI., Metoapl ucciaenoBaHusI U
Eroposa C. B. KOHTpOJISL: y4eO. mocodue s
cryn. Hamnp. 'TlpukiagHsie
MaTeMaTuka u pu3uKa'’: mep. ¢
AHIIL
JI2.6 |bybmuk B. T., Meroabl HCCeT0BaHMs bu6imorexa MUCuC M.: Vuyeba, 1991
HyoOposuHa A. H. MaTepraioB U KOMIIOHEHTOB
3JIEKTPOHHOHN TEXHHUKH: yueO.
MOCOOMeE [UIS IPAKT. 3aHATHH
cryn. cren. 20.02
JI2.7 [by6mukB. T., Mertomp! HCCIEeIOBaHNS Bbubnmmorexa MUCuC M.: Yueba, 1985
Hy6posuna A. H., cTpykrypsllIpumenenue
3umuuesa ['. M. METOJI0B
PEHTTEHOCTPYKTYPHOTO
aHanu3a (MCCIIeIOBaHKE
CTPYKTYPBI KPHCTAJIIOB
MaTepuajoB IEKTPOHHON
TEXHUKH): J1a0. PAKTUKYM JIJIs
ctya. cuen. 0604,0629,0643
(4actb 2)
JI2.8 | Bamsuckuii C. U., CoBpeMEHHBIE METO/IbI bubmrorexka MUCuC M.: U3a-so MUCuC, 2011
Haumu E. K., HCCIIEN0BaHUs HAHOCTPYKTYP.
Kanyrxun [. E. Mertoa ontudeckoi
MMOBEPXHOCTHO-TUIA3MOHHOM
MEKPOCKOITHH: y4e0. mocodue
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue Bubanoreka W3naTenbcTBO, IO
JI3.1 [®omun /1. B., ly6oB | YueOHO-METOAIUECKOE OnexTpoHHas OubIHoTeKA Mocksa, bepiaun: Jlupexr-
B. JL. 10COOME MO BBIIOJIHEHHUIO Menua, 2015
pacdeTHO-rpapHIecKoi
paboTHI IO TeMe: AIEKTPOHHAS
0’Ke-CIEKTPOCKOTIHSL:
METOHYECKOE OCoOue
JI3.2 | Apcenkun A. M., MeTtons! U cpencTa DnekTpoHHast OHOIHoTEeKa M.: U3a-Bo MUCuC, 2010
Brixona 0. C., W3MEPEHH, UCTIBITAHUHN U
Tl'opmenkoB M. B., 1p., | koHTpOnsa. CoBpeMeHHbIE
Kanomxun C. 1. METO/bI UCCIEN0BAHNN
(OYHKIIMOHATEHBIX MAaTEPHAIIOB:
yaeOHO-MeTo . mocodue: yueo.
nocobue i CTyA. BY30B,
00yu4. o Harp. 150100 -
Merannyprus
JI3.3 | Abpamos H. H., Beno | CoBpeMeHHBIE METOIBI OnekrpoHHast OnOIHoTEKa M.: U3a-Bo MUCuC, 2011
B. A, I'epmuman E. W., |uccrnenosanuit
ap., Kamomxus C. [I. | GyHKUIMOHABHBIX MATEPHUAIIOB:
na0. MPaKTUKYM: y4e0.
nocobue IS CTyA. By30B,
00yu. mo Hanp. 'Mertamtyprus’'
JI3.4 |BeixoBa M. B., Beimonnenue u opopmiieHne bubmorexa MUCuC M.: [MUCuC], 2017
T'opeesa XK. A, BBIITYCKHBIX
Kosznosa H. C., KBTM()UKAIMOHHBIX padoT,
Honropusrii . A. Hay4HO-HUCCIEeI0BATEIbCKUX
paboT, KypCOBBIX padoOT
MarvucTpOB U OTYETOB IO
MpaKTHKaM: METOJ. YKa3aHHs
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANUOHHON ceTH «AHTepHET»
D1 | OnexrpoHHO-OMOIHOTEUHAs CHCTEMa https://e.lanbook.com/
2 | Memunareka HUTY "MUCuC" https://misis.ru/media-library/
Wndopmannonnas cucrema EnuHoe 0kKHO gocTyma K http://window.edu.ru/
23 00pa3oBaTeIbHBIM pecypcam
24 | Cnucok anekrpoHHbIX pecypcoB HUTY "MUCuC" http://lib.misis.ru/links.html




75 | LMS Canvas https://Ims.misis.ru/
26 | Google-mOKyMeHTHI https://www.google.ru/
37 |IImardopma mis npoBeaeHUs KOHGEpeHIHit Zoom https://zoom.us/
6.3 IlepeueHb NPOrpaMMHOro odecneyeHust
I1.1 | Microsoft Office
I1.2 |[LMS Canvas
1.3 | MS Teams
1.4 [MATCAD
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX
U.1 |Hayunas snexkrponnas oudmmnorexa eLIBRARY.RU - https://elibrary.ru/,
N.2 |bubdnmoreka «PazButre TexHonoruit s denosedectBa» (IEEE Xplore) - https://ieeexplore.ieee.org/Xplore/home.jsp,
N.3 | Hayunsri sxypHan «Nature Nanotechnology» - https://nano.nature.com/,
N.4 |Hcroynuk maTeHTHON MH(pOPMANUY, 3asBOK, HAyYHBIX ImyOnukanuii 1 cepeucos Clarivate Analytics - https://clarivate.ru/,
N.5 |ba3a nanHbIX HayuHBIX MyOnukanuii Scopus - https://www.scopus.com/,
N.6 |UnrepakruBHas 6a3za manHbx SpringerLink - https://rd.springer.com/,
N.7 |ba3a nanHpix no Marepuanam SpringerMaterials - https://materials.springer.com/,
N.8 |DnekrponHas oubmuoreuHas cucteMa M3natensctBa «Haykay - https://www.libnauka.ru/,
.9 | XKypuans! uznarenpcrsa Cambridge University Press - https://www.cambridge.org/,
N.10 | Kypuams! uzgarensctBa Oxford University Press u LludpoBoit apxus sxypHana Science - https://archive.neicon.ru/xmlui/,
U.11 | Kypuaneusiit nopran ®TU um. A.®. Hodde - https://journals.ioffe.ru/,
.12 | YHuBepcurerckas uH(popmarmonHas cucrema Poceus - https://www.uisrussia.msu.ru/.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauienue
Jlro6oit Kopryc | YueOHass ayauTopus IUIsI TIPOBEICHUS | KOMIUIEKT y4eOHOH meOenu 1m0 36 mecT it o0ydarommxcs,
MynbTHMenuitHAs 3aHATUN JICKIMOHHOTO THIA W/WIK Ul | MyJIbTHMEIUHHOE  000pyIOBaHHE, MATHHTHO-MapKepHas
MIPOBEACHHS PAKTHYCCKUX 3aHATHI: Jocka, pabouee Mecto mpernonaBartens, I[1IKc moctymom k
UTC «Unrepuer», DUOC yHuBepcurera 4Yepe3 JUUHBIN
xabuner Ha miatgopme LMS Canvas, IUIEH3HOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus
K-406 VYuebHas ayauTopus 1a00paTOPHBIC YCTAHOBKU JUIS M3MEPEHHS: BPEMEHH >KU3HH
HEOCHOBHBIX HOCHTENeH 3apsina B mosynpooanukax (¢ IIK
W TAKETOM JIMICH3WOHHBIX MPUKIAIHBIX IIPOrpaMm);
yIEITBHOTO NEKTPUIECKOTO COIPOTHBIICHUS
MOJTyTIPOBOJTHUKOB YeTHIpex30HA0BbIM MeTogoM (¢ IIK u
MTAKETOM NPUKIATHBIX ~ [POTrpaMM);  MEXaHHYCCKHX
XapaKTEepUCTHK KPHCTAJIIOB, TEPMOIIIEKTPHIECKAX
coiictB (¢ IIK u makeToM TPUKIAAHBIX IPOrpaMM);
YIETBHOTO ANMEKTPUIECKOTO COIIPOTHUBIICHUS
MOJTyTPOBOJJHUKOB  IBYX30HAOBEIM Merogom (¢ IIK wu
MAKeTOM TMPHKIAJHBIX [POrPaMM); AaTOMHO-CHJIOBOW W
TyHHENbHBIH Mukpockon (2 mT.) ¢ IIK wu mnakerom
NMPUKIATHBIX ~ MPOTpaMM;  JaOOpaTOpHBIH  CTeHJ Ui
OTIpeeIeHHs IIAPUHEI 3aIpemeHHoN 30HBI
MOTYIPOBOJHUKOB M TEMIEPAaTypHOro K03 HUIUEHTA
CONPOTHUBIICHUS] METAJUIOB, JIa0OPATOPHBIA CTEHI Ui
n3MepeHust dddekra Xomma, TaOOPaTOPHBIH CTEHA JUIA
U3Y4eHHUs] BIMSIHUSI TEPMOJOHOPOB Ha DJIEKTPOIPOBOJHOCTh
MOJTYIPOBOJHUKOB; Habop JIEMOHCTPALIHOHHOTO
obopynoBaHMs B  TOM  YHCIE: JIOCKa  ydeOHas,
MyJIbpTUMeanitHas maHens ¢ [1K, kommiexr yae6HO# Mebenn
b-011 IleHTp  KOJUIEKTHMBHOTO IOJI30BaHUS | CKAHUPYIOLIUI 3JeKTpOHHBIA  Mukpockonn JSM 6700 F
"MartepuanoBefieHue U METALTyprus': JEOL, ckanupyroomuii 31eKTpoHHBIA MuKpockon JSM 6480
LV JEOL, »nexrpoHHbIi —oxe-crekrpomerp PHI-680
Physical electronics
K-407 Jla6opartopus BTOPUYHBIA HMOHHBII Macc-crekrpomerp (BMMC) PHI-
6600 SIMS System c IIK u IUIIEH3MOHHBIM MPOTrPAMMHBIM
obecrieueHueM




K-409 JlabopaTopus

PEHTTeHOBCKHH (hoTodeKTpoHHEIH cnekrpomerp PHI 5500
ESCA, peHTreHOBCKHi  (DOTORIEKTPOHHBIN  CHEKTPOMETP
Versa Probe 11

JIro6oit Kopryc | YueOHast ayauTopus IS IIPOBEICHUS
MynbTumMeauiinas 3aHATHH JIEKHMOHHOIO THIIA W/WIKA JUIS
MIPOBEJCHHMSI IPAKTUUYECKUX 3aHSATHIA:

KOMIUIEKT y4eOHOH Mebenu 10 36 MecT uii 00ydaroImuxcs,
MyJbTUMeAUiHOE  00OpyAOBaHHE, MAarHUTHO-MapKepHas
Jocka, pabouee Mecro mpenoxasatens, IIKc moctymom k
UTC «Unreprer», DUOC yHuBepcureTa 4Yepe3 JUYHBIN
xabuner Ha miaTgopme LMS Canvas, NUIEH3HOHHBIE
nporpammbel MS Office, MS Teams, ESET Antivirus

YuTaabHbIN 3all
3JIEKTPOHHBIX PECYpCOB

KOMIIIEKT y4eOHOM MeOenu Ha 55 MecT i 00ydaroImuxcs,
50 TIK c¢ pocrynom k MWTC «UuTepuer», SUOC
YHHUBEpPCHUTETa depe3 JIMYHBIN KaOmHeT Ha mardopme LMS
Canvas, mmiueHsnoHHble mporpamMsl MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

Hepez[ HayvaJIoM 3aHITUI CTYACHTHI IOJYYaroT Ha TCKyH.lPIfI CEMECTP KaJ'ICHZ[apHBIfI IIJIaH IIPOBEACHHA BCCX Meponpnﬂrni/i,

MPeyCMOTPEHHBIX TIPOTPaMMOH THCIUIUIAHEL.

IIpn ocBOCHMH TAHHOTO Kypca CTYAEHT JOJDKEH MOIb30BaThCS OMOIMOTEKOH By3a, a TaloKe EKTPOHHBIMH PEcypcaMu, B

COOTBETCTBHHM C HACTOALIEH TPOrpaMMoil.

06yqe1-me MO0 AUCHHUINIMHE IIPOBOAUTCA B AKTUBHBIX U UHTCPAKTUBHBIX (1)0pMax. HJ’ISI CHHXpOHHOﬁ pa6OTBI B TUCTAaHIIHOHHOM
(bopMaTe HCIIOJIB3YCTCA Zoom. Komangaas pa60Ta TIPOBOAUTCA C MUCIIOJIB30BAHUEM GOOglC-I[OKyMeHTOB. ACPIHXpOHHaH pa60Ta

ocymecTsisercss B LMS Canvas Ha OCHOBE HHCTpyMEHTa 3aJaHusL.

JList caMOCTOSATEIbHOTO OCBOCHHUS TEOPETHICSCKAX OCHOB TUCLUILIMHBI CTYJCHTaM IIEPENA0TCs NEKTPOHHBIC [IPE3CHTALUH U
y4aeOHBIe TOCOOHs, B KOTOPBIX PaCCMaTPHBAIOTCS OCHOBHEIC TTOJIOKCHUSI, HEOOXOMMBIE JUIS pEIICHHS IPaKTHYCSCKIX 3a0a4 1
BBITIOJTHEHHS JTa0OPAaTOPHBIX PadoT. DIeKTpOHHEIH KOHTeHT B Canvas Ha caiite https://Ims.misis.ru/ BKIIO9aeT yHUBEpCATBHBIH
Meroandeckuii komruieke aucuuruabl (YMK]]) «Cnexrpockonnyeckue (1 30HA0BbIE) METOIBI MCCIIEIOBaHUS MaTepuaiiony. s
MOJYYeHHUS TOCTYIIAa K MaTepraIaM CTyJCHTaM HeOOXOANMO IEPEiTH Mo CChUTKE, TepeJaHHON Ha IepBoi y4eOHOH Henene

ceMecTpa.

[Ipakrnueckue U 1aGOPaTOPHBIE 3aHATUS IPOBOAATCS C HCIOJIB30BAHIEM HATTSIHBIX TOCOOHH, 00pa3IoB, yCTAHOBOK C
COOTBETCTBYIOIIMM IIPOTPaMMHBIM oOecrieueHueM Y ueOHO-HayqHOro KoMIuIekca Jabopatopuii CieKTpOoCKOIIMYECKHX METOI0B
uccrenoBanus 1 CKaHUPYIOLIEH 30H10BOH MUKPOCKOIIUH Kadeapbl MaTepHaIOBECHHS TTOTYIIPOBOTHUKOB U IUAIEKTPUKOB U
IlenTpa KOJUIEKTUBHOIO OIb30BaHUs «MarepualoBeJeHue U METAJLIYprus»: 3IeKTpOHHBIN oxke-crnekrpomerp PHI-680 AES
¢upms! "Physical Electronics"; perrreHoBckuil oroanexrponnslii cnekrpomerp PHI-5500 ESCA ¢upmer "Physical Electronics";
peHTreHOBCKHit hoToanekTponHblii criekrpometp PHI VersaProbe I1 5000; BropudHbIii HOHHBIN Macc-criekrpomerp PHI-6600 SIMS
System ¢upmer "Physical Electronics"; mpogunomerp ALPHA-STEP ¢upmer Tencor; ckaHupyromuii 30H10BBIH MAKpockorm MFP
3D Stand Alone (Asylum Research); ckaaupyromias 3oa10Bas tadoparopust NTEGRA ¢upmer "NT-MOT"; ckarupyrommuit
TyHHeNbHBIR MUKpockon (CTM) (opurunansHas pazpadotka LleHTpa); mocnenoBaTenbHbId peHTTeHO(ITyOpECLIEHTHBIN
cnekrpomerp XRF-1800 dupmer [llnman3y; ObicTpockanupytomuii nHppakpacHsii Dypre-criekrpomerp IFS-66V/S dupmbl

BRUKER.

OneKTpOHHbIC PEe3eHTALMH U (HJIH) OMOPHBIC KOHCIICKTH TCOPETHYESCKUX OCHOB IUCLHUILIHHBI 3apaHee MepeJaroTCsi 00yYaonuMest
JUTSL IPEIBAPUTENHHOTO O3HaKoMIIeH . [leper mpoBeieHHeM NPaKTHYECKHX U Tab0paTOPHBIX 3aHITHI 00yUYaIOIUMCSI
PEKOMEHIYETCSI IOMa CAMOCTOSITEIbHO IIPOCMOTPETHh TEOPETUUECKUIM MaTepHal [0 TEMATHKE MTPEACTOSIIETO 3aHITHSL.
JlabopaTopHbie pabOTHI IPOBOASATCS B [IBA ATAIA: POBEPKA TOTOBHOCTH CTY/ICHTOB K BBIIIOJIHEHUIO pAOOTHI M IIPOBEICHHE BCEX
3aITAHMPOBAHHBIX SKCIIEPUMEHTOB, 3aIl[iTa J1ab0paTopHBIX padoT. JTabopaTopHOe 3aHATHE HAYMHACTCSI C OCBOSHUSI IPABUIT
TEXHUKH 0€30MaCHOCTH U MOPSAKA IPOBEICHHS IKCIIEPUMEHTA C UCIIOIb30BAHHEM PYKOBOICTBA-OMMUCAHHS YCTAHOBKH.
PexoMeH1yeTcst Ha KaXIOM MPAKTHIECKOM U J1a00paTOPHOM 3aHSATHH MPOBOAUTH SKCIIPECC OTMPOC C IIENBI0 YCTAHOBICHUS
YCBOSIEMOCTH TUCHHUILIHHBI M TOTOBHOCTH K BBIIIOJIHEHHIO J1A00paTOPHOI paboThI. Y CIICIHOE POX0XKACHHE TECTUPOBAHUS B
Canvas MOXET 3aMEHSATh IPOBEPKY FOTOBHOCTH K BBIMIOJHEHHIO 1a00paTOpHOi paboThl B (hOpMe OMpOCa U 3aIUTY BHITOIHEHHOM
nabopaTtopHoi paboTel. O6paboTKa U 0(OpMIICHHE PE3yTHTATOB IKCIIEPUMEHTOB MIPOBOJUTCS CTYICHTAMHU CAMOCTOSATEILHO B
CBOOOIHOE OT ayAUTOPHBIX 3aHATHH Bpemst. OTYETHI 10 JIAOOPATOPHBIM 3aHSATHIM COCTABIISIOTCS C UCIIOIb30BAHUEM IIPOrPAMMHOTO
obecrieueH s COOTBETCTBYIOIINX IKCIIEPUMEHTAIBHBIX YCTAHOBOK JIJIsl IOCTPOSHUS M aHann3a rpa)MKOB 1 MACCUBOB JIaHHBIX.
3aiuta MpOBOAUTCS B BHJIE OTBETOB CTYACHTOB Ha BOIIPOCHI MPEIOJaBaTelsl.

OOyueHHe OpraHu3yeTcs B COOTBETCTBHHU C HACTOsIICH mporpammoii. CaMocTosiTeNibHast paboTa CTYACHTOB OPTaHU3yeTCs U
KOHTPOJIMPYETCS MyTEM WHMBHUYALHOTO OMPOCa CTYICHTOB U MPOBEPKU paboThI HA/l pehepaToM-OMICaHUEM BO BPEMSI
MPAKTHYECKHX U Ta00paTOPHBIX 3aHATHIA. [JIsl yCHEIHOT0 OCBOCHHS H3yIaeMO UCIUILTHHBI ISl CTYICHTOB BO3MOXKHA

OpraHu3anus KOHcyHBTaHHfI, B TOM YHCJIC HHAUBUYAJIbHBIX.

CTy,Z[eHTaM IPEAOCTABIACTCA BO3MOXKXHOCTH KOIMUPOBAHUA Hpe3eHTaHHI71 1 BCEX DJICKTPOHHBIX MAaTEPUAIIOB IJId CAMOIIOATOTOBKUA U

MOATOTOBKH K UTOT'OBOMY KOHTPOJIIO.

TeKyH.II/Iﬁ KOHTPOJIb YCIICBAEMOCTHU U HUTOTOBBINA SK3aMCH MIPOBOAUTCA B BUIC CO6€C€Z[OB8.HI/I$[ C UCTTIOJIb30BAHUEM BOIIPOCOB AJIA
TOATOTOBKE K DK3aMEHY, IEPCITAHHBIX 06y‘IaIOHII/IMC$I MEpE HaYaJIOM OCBOCHUA TUCIUTUINHBI.




