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MUMHOBPHAYKH POCCHUN

@” DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)
duznueckuii paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DNEeKTPOHHAS M CKaHUPYIOIIAs 30H0Bass MUKPOCKOITH» M0 HAIPaBIECHUIO
noarorosku 22.03.01 «Marepuanosenenue U rexHonoruu Marepuanos» ®I'bOY BO «Henl Yy

Bepcus noxymenra - 1 cTp. 2 IlepBblii 3x3eMILIAD KOITHA Ne

Conep:xxanme
1. [Tacopt (hoH1a OIIEHOUYHBIX CPEACTB
2. Ilepeuenb popMHUPYyEMBbIX KOMITETCHITUN
2.1. KomnereHimu, 3akperi€HHbIC 3a JUCHUILUIMHON
3. CoaepkaHu€ OLICHOYHBIX CPEJICTB MO AUCLIUILINHE
3.1. Buabl OlIEHOYHBIX CPEACTB
3.2. ConepxaHue OLEHOYHBIX CPEACTB
4. ITopsinok IpOBENCHUSI U KPUTEPUH OLICHUBAHUSI IPOMEKYTOUYHOM aTTeCTallNU
4.1. Ilopsinok npoBeneHHsI MPOMEKYTOYHOM aTTeCTALU
4.2. Kputepuu olleHUBaHUS TPOMEKYTOUHOU aTTECTAIlMU MO BUJIaM OLIEHOYHBIX
CpENCTB
4.3. Pe3ynbTaThl MPOMEKYTOYHOM aTTECTAIUU U YPOBHUA CPOPMUPOBAHHOCTH
KOMIIETEHITNN
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MUWHOBPHAYKH POCCHUN

DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

duznueckuii paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DNEeKTPOHHAS M CKaHUPYIOIIAs 30H0Bass MUKPOCKOITH» M0 HAIPaBIECHUIO
noarorosku 22.03.01 «Marepuanosenenue U rexHonoruu Marepuanos» ®I'bOY BO «Henl Yy

Bepcus noxymenra - 1

crp. 3 IlepBblii 3x3eMILIAD

KOITHA Ne

1. HACITIOPT ®OHJA OIIEHOYHbIX CPEACTB

Hanpasnenue noarorosku: 22.03.01 «MarepuanoBeeHUE U TEXHOJIOTUH MaTepUAIOBY
Hanpasnennocts (mpoduis): OU3UKO-XUMHUSI IPOLIECCOB  MAaTEPHAIIOB
Jucnumimza: DNeKTpoHHas U CKAaHUPYIOIAsi 30H/10Basi MUKPOCKOIUS

Cemecrp:

7

dopma IPOMEKYTOUHOM aTTeCTalMK: SK3aMEH
Cucrema OIICHMBAHHUS: OLEHHBAHUE pE3YIbTaTOB OCYIIECTBIIETCS B paMkax S-OamnpHOU

CHCTCMBI.

2. IEPEYEHb ®OPMUPYEMbBIX KOMIETEHIIUI U DTAIIBI X

O®OPMUPOBAHMUA

2.1. KomnereHnmu, 3aKpenyiéHHbIe 3a TUCHUUIIIMHON

N3yuenne pucuuniauHel «OJIEKTPOHHAs W CKAHUPYHOU[as 30HI0Bas MHUKPOCKOIUS
HarpasJIeHO Ha (POPMUPOBAHUE CJICAYIOMINX KOMIIETCHIIUMI:

Konpr
KOMITETEHIH COI[CPX(aHI/IeU S Hepeseits mmampyesix
144 KOMIIETCHIIUU
COTJIACHO cornacao ®TOC KOMIETCHIIUH COTJIACHO pe3yIbTaTOB OOYUEHHS TI0
droc (OITOII BO) OIIOII JUCLUTUINHE
(OITOIT BO)
1 2 3 1
OK-1 Cnocoben pemars OIIK-1.1. Mcnone3yer Jns poctmxennst OITK-1.1:

3a1aun
npodeccuoHaIbHON
NesITeIbHOCTH,
PUMEHSIST METOIBI
MOJICIIUPOBAHMUS,
MaTeMaTHIECKOTO
aHanu3a,
€CTeCTBEHHOHAYYHBIC
U O0IIEMH)KEHEPHBIE
3HAHUS

MaTeMaTU4YeCKUi anmapar
JUTSL OITMCaHMS, aHaJIN3a,
TEOPETHUUECKOTO 1
SKCIIEPUMEHTAILHOTO
UCCJICIOBAHUS U
MOJIeTTUPOBaHUS PUZNYECKUX
U XUMHUYECKUX CHUCTEM,
SIBJIEHUU M MPOLIECCOB
OIIK-1.2. ucnone3yer
bu3nYecKue 3aKOHbI U
MIPUHLIMIIBL B CBOEH
npodeccuoHaIbHON
JeATEIbHOCTH

OIIK-1.3. ucnonb3yer
OCHOBHBIE
9KCIIEPUMEHTAILHBIE METO/IbI
orpeneneHus: PU3NKo-
XUMHUYECKHX CBOMCTB
MaTepUaioB U

3HATh OCHOBHBIE 3aKOHBI (DU3HKHU
Y XMMHH TBEPIOTO Tela

Jnst noctmxenust OITK-1.2:
YMETh NPUMEHSTH
MaTeMaTUYECKUH anmnapar
00paboOTKH Pe3ybTaTOB
HUCCIICIOBAHUS

Hnsa noctmxenns OINIK-1.3:
HaBBIKAMU 3KCIIEPUMEHTAIBLHOTO
HUCCJIEIOBAHUS CBOMCTB U
CTPYKTYpPBI MaT€pUAJIOB
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MUMHOBPHAYKH POCCHUN
DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)
duznueckuii paKyasTeT

Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DNEeKTPOHHAS M CKaHUPYIOIIAs 30H0Bass MUKPOCKOITH» M0 HAIPaBIECHUIO
noarorosku 22.03.01 «Marepuanosenenue U rexHonoruu Marepuanos» ®I'bOY BO «Henl Yy

Bepcus noxymenra - 1

cTp. 4 IlepBblii 3x3eMILIAD

KOITHA Ne

U3 U3 HUX

Cnocoben
AQHAJIM3UPOBATH OIBIT
BEIIYIIHUX
OpraHu3aIui,
OpraHU30BBIBATh
nposenenne HUP no
MIPOECKTUPOBAHUIO U
paspaboTke
HAaHOCTPYKTYPUPOBAH
HBIX
KOMITO3UIIMOHHBIX
MaTepHayoB U
BHEJIPATh PE3YJIHTATHI
HCCIICIOBAHUM B
HOBBIE TEXHOJIOTUU

IIK-1

[IK-1.1: 3Haet ocHOBHBIE
TpeOOBaHUS K JOCTHUKCHUIO
TEXHUYECKOTO YPOBHS
15631 (S 15178 7K]
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTrepHalioB C Y4ETOM OIbITa
BEJYIIUX OpraHu3anui
[IK-1.2: Ymeer
aHAJIM3UPOBATH UMEIOIIHUECS
JUTEpaTypHbIE TaHHBIE 10
B3aUMOCBSA3U AUCIIEPCHOTO
COCTaBa U CBOMCTB
HAaHOCTPYKTYPUPOBAHHBIX
MaTepHuaioB; 00eCreYnBaTh
cobOmoienue TpeOoBaHui
CTaH/IapTOB, TEXHUYECKUX
YCJIOBHM 1 HOPMAaTUBHOM
JOKYMEHTAIMH Ha BCEX
CTaJUsIX TPOCKTUPOBAHUS
U30EIIIN U3
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIUOHHBIX
MaTepuanoB

I1K-1.3: Birageetr HaBBIKaMU
(GhopMUPOBAHUS TEXHHUECKUX
3aJlaHUi Ha IPUOOpETEeHNE
CBHIPbsl K1 BCIOMOTATEIbHBIX
MaTepuaoB JUIs
MPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX

MaTepHaJioB

Hnsa noctmxenus 11K-1.1:
OCHOBHBIE METOJIbI U TEXHUKY
ANEKTPOHHO-MUKPOCKOTTUYECKUX
HCCIIEIOBAHUM, TPUHLIUIT
paboTHI,

0co0eHHOCTH (POPMUPOBAHHUS
M300pakeHUsT ¥ BO3MOKHOCTH
CKaHUPYIOLIEH 30H10BOMI
MUKPOCKOIIMH, TPUHLIUIIBI
3JEKTPOHHO-30HI0BOTO
MUKpOaHaln3a, TEXHUKY
MIPOBEACHUS HKCIIEPUMEHTA U
00pabOTKHU TOJTYICHHBIX
pe3yabTaToOB.

Hnsa noctmxenus 11K-1.2:
pelaTh OCHOBHBIC MMPAKTUYECKUE
3aJ1a4¥ 10 MCCIIEOBAHUIO
CTPYKTYpBI MaTEpPHATIOB
METOJIaMU MUKPOCKOITUHU

Hns noctmxenus 11K-1.3:
COBPEMEHHBIMU METOJIaMU
3EKTPOHHO-MUKPOCKOITUYECKHUX
HCCIICIOBAHUM, a TAKKe
MeTOoAaMu 00paboTKU
MOJIY4YEHHBIX
AKCIIEPUMEHTAILHBIX
pE3yNIbTaTOB.
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MUWHOBPHAYKH POCCHUN

O

duznueckuii paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DNEeKTPOHHAS M CKaHUPYIOIIAs 30H0Bass MUKPOCKOITH» M0 HAIPaBIECHUIO
noarorosku 22.03.01 «Marepuanosenenue U rexHonoruu Marepuanos» ®I'bOY BO «Henl Yy

Bepcus noxymenra - 1

crp. 5

IlepBblii 3x3eMILIAD

KOITHA Ne

3. COOEP’ KAHUE OHEHOYHbBIX CPEACTB ITIO AMCHUTIJIMHE

3.1 Buabl OLIEeHOYHBIX CPEICTB

KO,H KOMHGTCHIII/II/I/

KoHtponupyemsie Tembl/

Hanmenosanue

Hanmenosanue
OLICHOYHOT'O CPECTB

a

Ne o/t IJIJAHUPYEMBIE PE3YJIbTaThI OLIEHOYHOTI'O CpelCTBa Ha IPOMEXYTOUHOM
00y4eHus pasaciet JUIA TEKYLIEro KOHTPOJIA arrectauun/Ne
3aJaHus
OIIK-1 OnextpoHorpadus [Tucemennsiit onpoc | TecTtoBbie
CriocobeH pemiatb KpuctamwioB; Teopus | 1o COZIEPKAHUIO | 3aJlaHUs;
3aa4u TP PaKLHOHHOTO OCHOBHBIX NOHATHH | TeopeTnyeckue
npodeccuoHaIbHON KOHTpacTa Ha BOIIPOCHI K
JESATEIBHOCTH, IPUMEHSISL | DIEKTPO- JK3aMEHY.
METO/Ibl MOJIETIUPOBAHUS, | MUKPOCKOIIUYECKOM
MaTEMaTHYECKOT O N300paKeHUH;
aHaJIn3a, TexHuka
€CTCCTBCHHOHAYUYHBIE U | TPAHCMHCCHOHOU
0O0IIenHXEHEPHbIE ANIEKTPOHHOMN
3HaHUA MUKPOCKOIINY;
Pactposas
) ITK-1 AIEKTPOHHAS
Criocoben MUKpockorus, Oxe-
AQHAJIN3UPOBATh OIBIT CIEKTPOCKOIIHNS;
BeQylMX opranu3auuii, | Ckanupymomas
OpPraHU30BBIBATH 30H0Bas
nposeaenue HUP o MHKPOCKOIIUS
IIPOEKTUPOBAHUIO U BBICOKOTO
pa3paboTke paspenieHus

HAaHOCTPYKTYPUPOBAHHBI
X KOMITO3UIITMOHHBIX
MaTepHaOB U BHEAPATH
pe3yabTaThl
HICCJIEN0OBAHUN B HOBEIE
TCXHOJIOTUHAU

3.2 Conep:kaHue OLIEHOYHbBIX CPEIACTB

3.2.1 ba3a TecTOBBIX BOIPOCOB /JIf1 PY0OEeKHOT0 KOHTPOJIsI

Ne
/11

Coneprxanue Bonpoca

Bapuantsl oTBETOB

© OOy BO «YenlY»




MUWHOBPHAYKH POCCHUN

O

YUPEXKAEHUE BBICIIETO 00pa30BaHuUs

DenepanabHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE

«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

duznueckuii paKyasTeT

Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DoHJT O1IEHOYHBIX CPEACTB 110 AUCHUIIINHE (<3J'IeKTpOHHa$[ U CKaHHUpYromasa 30H40Basi MUKPOCKOIIMS» 10 HAIIPABJICHUIO

noarorosku 22.03.01 «Marepuanosenenue U rexHonoruu Marepuanos» ®I'bOY BO «Henl Yy

Bepcus noxymenra - 1

cTp. 6

IlepBblii 3x3eMILIAD

KOITHA Ne

B dopmyne aroMHOM aMIUTUTYIBI pacCesHUS
AJIEKTPOHOB

o0
®(H") = -2nm/h? [ 4nr? u(r) sin(yr) /yr dr
0

u(r’) aro:

A.DyHKIHS 3JIEKTPOHHON TIIOTHOCTH

b. Dnexkrpuueckuit noTeHMan

B. ®yHKuusi NOTEHIHAJILHOW 3JHEPrum
3JIeKTPOHA B 10JIe aTOMa

OnextpoHorpadus 1O  CPaBHEHUIO C
peHTreHorpadueil mo3BoJisieT moxy4yaTh

A. Bonee TouHBIE HaHHBIE O CTPYKTYype
BEIllECTBA

b.OneparuBHo HHpOpMALHIO 0
CTPYKType MUKP000beMOB BellleCcTBa

B.  VYcpennennyio — mHbOpManuio 0
CTPYKTYp€ JOCTATOYHO OOJIBITUX 00BEMOB
BEIIECTBA

Beicokass  pazpemaromasi  COCOOHOCTB
ANIEKTPOHHOTO MHUKPOCKOIA OOYyCJIOBJICHA B

MIEPBYIO OYEPEIb:

A.MaJjioii nauHOM BOJHBI Je-bpounast
3JIEKTPOHOB

b.Ucnonp3oBanuem ToHKUX (o 100 HM)
cpe3oB unu GONBr TMPU KCCIEAOBAHUU
CTPYKTYpPHI BEIIECTBA

B.OcobennocTamu B3aMMOIENCTBHUS
My4YKa AJIEKTPOHOB C BEIIECTBOM

B ocHoBHOIT popmyse anekrponorpaguu  rd
= AL Bennuuna AL 370:

A. Koncranrta npudopa

b. PaccTosinue, mpoxoauMoe 3JIE€KTPOHOM
0T 00beKTa 70 dKpaHa mpubopa

B. Xapakrepuctuka  B3aMMOJEHCTBHS
NEKTPOHOB C BEUIECTBOM

®opmupoBanue mnap Kukyunm nuHUA Ha
ANIEKTPOHOTPaMMe 00YCIOBIECHO

A. B3auMoaeicTBUEM 3JEKTPOHHOTO MyYKa
c MIOJIMKPUCTAJUINYECKOMN TOHKOM
IIJIACTUHKOU

b. [u¢pakomeii mny4yka pacCessHHBIX
3J1eKTPOHOB, c(pOpMHUPOBAHHBIX B
pe3yJabTare B3aHMO/IeHCTBHA
JIEKTPOHHOIO NMYyYKa C BepPXHEH 4acThbI0
KpHcTaJLIa, ¢  KpPHCTAJIHYEeCKOM
CTPYKTYPOH JA0CTATOYHO TOJIcTOro (10 S0
— 100 HM) ¥ COBEpIIEHHOI0 KPHCTALIIA

B. Jludpakmuu 51EKTPOHHOTO ITy4yKa Ha
CTPYKTYype TOHKOTO M COBEPLIEHHOI'O
KpUcTajia

OkctuHknuoHHas mmHa & = nnd /q, (d -
MEKITOCKOCTHOE paccrosiHue, q -
K03()(UITUEHT OTPa’KEHUsI) COOTBETCTBYET:

A. TonummHe KpucTamia, MPOHAs KOTOPYHO
IIy4OK CTaHeT AU(parupoBaHHBIM
b. Tommune Kpucraia,
KOTOPYI0  NY4YO0K  CTaHeT
AU(PparupoBaHHbBIM

B. Tonmmuue kpucramia, Npouas KOTOPYIO
MYYOK CTAHET TPHUXKAbI TU(parupOBaHHBIM

Nnpouas
JBAKIDBI

7

B dopmyne ammutynel nudparupoBaHHON

A. MonyJjib BeKTOpa OTKJIOHEHUS IEeHTpa

© OOy BO «YenlY»




MUWHOBPHAYKH POCCHUN

U

YUPEXKAEHUE BBICIIETO 00pa30BaHuUs

DenepanabHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE

«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

duznueckuii paKyasTeT

Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DoH/ OLIEHOUHBIX CPEACTB M0 AUCLUIUIMHE «DJIEKTPOHHAS U CKAaHUPYIOLIas 30HA0Basi MUKPOCKOIMSD [0 HAIIPaBICHUIO

noarorosku 22.03.01 «Marepuanosenenue U rexHonoruu Marepuanos» ®I'bOY BO «Henl Yy

Bepcus noxymenra - 1

crp. 7

IlepBblii 3x3eMILIAD

KOITHA Ne

BOJIHBI, (POPMUPYEMOM BEIIECTBOM KOJOHKH

KPHUCTAJUINYECKOro o0pasia
t
D ugp = 1M/ [ exp(-2misz) dz
0

y3j1a oOparHoii pemeTku 0T cdepbl
IBajipbaa

b. Pagnyc y3ma o6paTtHO# pemeTku

B. Monyns BekTOpa paccessHus

S - 9TO:
8 | B ¢opmyne ammmutyasl audparupoBaHHOU | A. z
BOJIHBI, (JOPMHUPYEMOI BEIIECTBOM KOJOHKHU | b. t
KPHUCTAJIIMYECKOT0 00pasia B. §
t
D ugp = 1M/ [ exp(-2misz) dz,
0
nH(pOpMAIMI0O O Marepuayie HCCIEeAYEMOro
BELIECTBA oTtoOpaxkaer BEJINYMHA,
0003HaueHHasT OYKBOM:
9 Ha TEMHOIIOJILHOM U300paXKEHUN | A, %5 IKCTHHKIHOHHOM IJIMHBI &
KIIMHOBH/IHOTO KPHCTaJlla CBETIBIMH OYIYT | B, DKCTMHKIMOHHOM JnHeE &
BUIHBI TONIIMHHBIC ~KOHTYPBI, TOJNIIMHA | B, nx!4 SKCTHHKIUOHHOM JUIHHBI &, TIE N =
KOTOPBIX COOTBETCTBYET: 1,2,3 ...
10 | B dopmyne ammmutyasl audparupoBanHoi | A. [lepuon Tpancnsimu
BOJHBI, (hopMHUpyeMoOi BellecTBOM KOJIOHKU | b. Beamunna cMmelieHusl OQHOH 4YacTH
KPUCTAJUIMYECKOTO 00pa3la, COAEPKAILEro | KpUCTAMIA OTHOCHTEJIbHO JPYroi 1o
nedeKT yrakoBKU IUIOCKOCTH JedeKTa yNAaKOBKH
) ty B. Paccrostaue ot moBepxHOCTH 00pasia 10
(Dzmzp — e[ [exp(2misz) dz + exp(eion) [ IUIOCKOCTH J1e(heKTa YIaKOBKU
exp?—2nisz) dz] BenmmumHa
0
t
o =2n HR™ . 3neck R 370!
11 | B ¢opmyne ammmutynsl audparupoBaHHoil | A. BekTop Broprepca mapaJuiesieH my4uky
BOJIHBI, ()OPMHPYEMON BEUIECTBOM KOJIOHKH | 3JIEKTPOHOB
KpucTaJmmmyeckoro obpasma, comepkamero | b. Bexktop bBroprepca mnepnenaukyaspeH
JUCIIOKALNIO IIy4KY 3JIEKTPOHOB
) b ) B. Tonbko B TOM ciydae, KOra yroia MexIy
Dungp = 1/S | exp(-10c)6<exp(-2msz) dz BEKTOPOM bBroprepca W  HampasleHHEM
pemmumna o = 21 H'R™ = Hb™ arc tg[(z- BekTOopa k™o myuyka nJIeKTpOHOB paBeH 45
_ rpaaycam
y)/x] , 3mecp b - Bekrop broprepca
BUHTOBOU JTUCJIOKAIINH.
IIpy kakoli OpPHUEHTHPOBKE BEKTOpa
Broprepca oTHOCHTEIBHO My4yKa AJIEKTPOHOB
JUCIIOKAIIUS Ha AIIEKTPOHHO-
MHUKPOCKOITUYECKOM H300pakeHnu OyneT He
BHJIMMA:
12 | llpasmoe  pa3pemieHne  Kpuctamaudeckoi | A. Mukpockon GhopMHupyeT H300pakeHue

© OOy BO «YenlY»




MUWHOBPHAYKH POCCHUN

O

YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
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Bepcus noxymenra - 1

crp. 8

IlepBblii 3x3eMILIAD

KOITHA Ne

pELIETKH B IMPOCBEUMBAIOLIECH 3JIEKTPOHHOU
MHUKPOCKOIIMA BO3MOXKHO B TOM CIydae,
Korya:

o0BeKTa B pexxuMe (Ha3oBOro KOHTpacTa

b. Mukpockon ¢popmupyer nzodpaxeHue
o0beKkTa B pexXuMe AMILIUTYIHOIO
KOHTpacTa

B. Tommmuaa wucciemyemoro oOpasia
Mnopsiika 5 HaHOMETPOB, pa3peliaronias
CIIOCOOHOCTh ~ MHKpOCKOma mopsiaka |
HAHOMETPA, PEKUM pabOThl MUKPOCKOIIA HE
MMeeT 3HAUCHUS

13 | Hannuuwe B Kpuctayuie MHUKpokiactepoB | A. Jledhopmauueir CTpyKTypbl KpHcTaia
Apyroil  ¢aspl MNPUBOAMT K IOSBJICHUIO | BOJIM3M MUKpOKJIAcTepa
KOHTpacTa Ha u3oOpaxkenuu, popmupyemoM | b. IlosiBaeHnem B aHaIM3UpPyeMON KOJIOHKE
IIPOCBEYMBAIOIINM JJIEKTPOHHBIM | BEILECTBA, HKCTUHKLIMOHHAS JUIMHA
MHUKPOCKOIIOM. DTOT KOHTpacT OOYCJIOBJIEH: | KOTOPOTO  OTIMYaeTcs  OT  TaKOBOM

KpHUCTaia
B. JleiicTBHeM 000MX BbINIEHA3BAHHBIX
dakTopoB

14 | MyapoBslii y30p BpaieHusi Ha nzo0paxenuu | A. Kpucramn nexXuT Ha TOHKOM aMOp(HOI
TOHKOTO  KpHUCTaJlla,  IIOJIy4aeMOIo  C | IUICHKE-TIOAJIOKKE
IIOMOIIbIO [TPOCBEYMBAIOLIETO AIEKTPOHHOTO | b. Kpucrann JEKUT Ha
MHUKPOCKOIIA, BO3HUKAET " MOJKET | MOHOKPUCTAJTINYECKON TOHKOW IOJUIOKKE
HaOII0aThCS B TOM ClIydyae, KOorja: B. Kpucrana JICJKHT HA

MOHOKPHCTAJJINYECKOMN TOHKOM
NOIJIOKKe, TPH 3TOM YIroa  Meay
BeKTOpoM paccesHus H™1 kpucrauia u
H™2 kpucTaJNIH4YeCKOM NOAJI0KKH MAaJl.

15 | B3aumonencTBue 3JIEKTPOHOB 30HAA C | A. PEHTT€HOBCKOIO M3JIy4EHHUS
UCCIIEAYEMbIM BELIECTBOM B pacTpoBoM | b. PeHTreHOBCKOro W3iIydeHHs, a TaKkKe
ANIEKTPOHHOM MMKPOCKOIIE OOYCJIaBIMBAET | OTPAXKEHHBIX U BTOPUYHBIX AIEKTPOHOB
reHepaLuIo: B. PeHTreHOBCKOIO M3/1y4YeHHs, a TaAKKe

OTpPa’KeHHbIX, BTOPHYHBIX H  Oxe-
31eKTPOHOB

16 | Koutpact wu  kadecTBO  u3o0pakeHws, | A. Tombko 3aBUCHMOCTBIO  KOJHUYECTBA
(bopMHpYEMOTO pacTpOBBIM 3JIEKTPOHHBIM | OTPAXKEHHBIX  JJIEKTPOHOB  OT  penbeda
MHUKPOCKOIIOM, OOYCIIOBIICHBI: ITOBEPXHOCTH ¥ aTOMHOI'O HOMEpa y4acTKOB

MOBEPXHOCTH 00pa3ua
b. 3aBHCHMOCTBIO KOJIMYeCTBa
OTPa’KeHHbIX M BTOPHYHBIX JICKTPOHOB
OoT peabeda MOBEPXHOCTH M ATOMHOIO
HOMeEpAa YYaCTKOB OBEPXHOCTH 00pa3ua
B. Tonpko 3aBUCHMOCTBIO  KOJIMYECTBA
BTOPUYHBIX ~ 3JIEKTPOHOB  OT  penbeda
ITOBEPXHOCTH ¥ aTOMHOI'O HOMEpa y4acTKOB
MOBEPXHOCTH 00pa3ua

17 | bonpmas rmyouHa ¢oxyca Ha m3o0pakeHuu | A. Manbsim JTIMaMETPOM 30H/IA,
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Bepcus noxymenra - 1 cTp. 9 IlepBblii 3x3eMILIAD KOIIMANe
o0bekTa, (GopMEpyeMoro B  pacTpoBoM | okycupyemoro Ha odpasiie
AIIEKTPOHHOM MHKPOCKOTIE, 00yCIIOBIIEHA! b. OcoGeHHOCTSIMH B3aUMOJICUCTBHS
AIIEKTPOHOB 30HAa ¢ 00pa3oM
B. MajaeiM yrjioM CXOOMMOCTH IIy4YKa
3J1eKTPOHOB 30H1a
18 | DnemMeHTHBI cocTaB MNPUIOBEPXHOCTHBIX | A. OiKe — IJIeKTPOHOB
(menbie 1 HaHOMETpa) cioeB ucciaeayemoro | b. XapakreprucTuueckoro peHTTEHOBCKOTO
BEILECTBA MPOBOMAAT aHAIU3UPYS CIEKTP MO | U3Iy4EHUS
SHEPIUsM: B. Bropu4HBIX 371€KTPOHOB
19 | Hanuune mnap  Kukyun smHuii  Ha | A.  IloayuuTh  gaHHBIE O  TOJIIIMHE
ANEKTPOHOTPAMME TO3BOJISET: HCCIIEAYEMOTO KpUCTaslia
b. Onpenesurs ¢ BBICOKOW TOYHOCTBHIO
OPHEHTHPOBKY KPUCTAJLJIA OTHOCUTEILHO
NMy4Ka JIeKTPOHOB
B. VYcranoButh Hamuume JedEKTOB B
KpHUCTaJIe
20 | B ckanupyromem aroMHO-criioBoM M | A. Cuiie Toka TOKa B TYHHEJIbHOM KOHTaKTe
MarHMUTHOM CHJIOBOM MHUKPOCKOIE BEJIMYUHY | 0Opasel — 30H]1
B3aUMOJICUCTBUS 30HJAa U TOBepXHOCTH | B. Cuute NPUTSAKEHUS WIH
oOpasia ornpenenisoT 1o: OTTAJKHBAHUSL  MeXAY 30HIAOM H
o0pasuoMm B pexumMe 0e3KOHTAKTHOIO
B3auMOJeicTBUSA
B. cune nputspkeHHsT WM OTTAJKUBAHUS
MEXIYy 30HIOM M 00pa3loM B pexHMe
MIPEPHIBUCTOTO KOHTaKTHOTO
B3aHlMOJIENCTBUS
1.2.2 IlepeueHnb 32124 K NPAKTHYECKUM 3aHATHIM
3amaya 1

[To Mukpo3sIEKTpOHOTpAMME
3TaJIOHHOTO nopoika MgO
BBIYMCIIUTE TOCTOSTHHYIO
npudopa AL (37eKTpOHHBIN
Mukpockon YOMB-100K) u
MOCTPOiTE 3aBUCUMOCTH AL OT
paauyca r audpakiUOHHBIX
KOJIEII.

MgO

hkl d, anrcTpem
111 2,43

200 2,10
220 1,487
311 1,268
222 1,215
400 1,050
331 0,965
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Bocnonb30BaBIIMCH BEIYMCIEHHBIM KCl
3HaueHreM AL (3TaloHHBINA TOPOIIOK hkl d,
MgO) no npuBeAEHHON Ha PUCYHKE aHrcTpeM
MHKPOIJIEKTPOHOIPaMMeE JUCIIEPCHOTO ggg géi
MOPOIIKA BEIYUCIUTE 3HAYCHUS 299 1.81
MEXIIIIOCKOCTHBIX pacCTOsTHUM d. 400 1,57
Ornpenenure MOKET JIU UCCIEA0BAHHOE 420 1,401
BEILIECTBO OBITh IUCTIEPCHBIM MOPOIITKOM 422 1,280
KCl 444 | 1,108
3amaya 3

Bocnonb30BaBIIMCH BEIYMCIEHHBIM KC(Cl
3HAYEHHEM MMOCTOSHHOM Tprbopa AL hkl | d, aurcrpem
(3TanmonHkI nopowmok MgO) 200 3,13
MPOUHIUIIUPYUTE PEDICKCHI HA ;gg ?gi
MUKPOIIECKTPOHOTpaMMe 400 1: 57
monokpuctaiia KCl u onpenenure 420 1,401
OpHMEHTHUPOBKY KpHuCTajjia 422 1,280
OTHOCHUTEJILHO MTyYKa 3JIEKTPOHOB 444 1,108
3amaya 4

Bocnonb30BaBIIMCh BEIYMCIEHHBIM Al
3HAYEHUEM IMOCTOSTHHOM npubdopa AL hkl | d, anrcrpem
(3ranoHHBIN nopomok MgO) 11 2,338
IPOUHULIUPYUTE peIIEKCH Ha ;gg %2?;
MHUKPOXJIEKTPOHOIpaMMe 311 1 2221
MOHOKpucTaia Al u onpenenure 222 1,169
OpHMEHTHUPOBKY KpHuCTajja 331 0,93
OTHOCHUTEJIBHO ITyYKa DJIEKTPOHOB 420 0,906
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3amaya 5
[Tpounanmmpyiite pedaekcol Al
Ha MHUKPOJJICKTPOHOIpaMME U 5 . hkl d, aHrcrpem
OIPEENIUTE OPUEHTUPOBKY e . 111 2,338
KPUCTAJIJIA OTHOCUTEIBHO & 200 2,025
ITy4Ka AJIEKTPOHOB 3 220 1,432
y POHOB. b 311 1,221
Koncranra an60pa AL = . 222 1,169
1,825%10% A? s 331 0,93
420 0,906
3anada 6
[Tpoungunupyite pedaekchl 5 Fe
Ha MUKPODJIEKTPOHOTpaMME U : hkl d, anrcTpem
OTIPENIeTUTE OPHUECHTUPOBKY 110 2,02
KPHUCTAJIJIA OTHOCUTEIBHO g %?? }‘1“7‘
IIy4Ka JIEKTPOHOB. 220 101
KoncranTta npubopa AL = , 310 0,904
1,9%10% A2 : 222 0,825
321 0,764
3amaua 7
[Tpounaunupyiite pedekchl Ha Al
MHUKPOICKTPOHOTPAMME U hkl d, anrcTpem
OTIpPENIeTUTE OPHUESHTUPOBKY 111 2,338
KPHUCTAJIJIa OTHOCUTEIBHO ITy4YKa ggg ?gg;
snexkTpoHoB. KoncranTa 5 o 291
npubopa AL = 2,93%10° A? 222 1,169
331 0,93
420 0,906
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3anaqa 8

Ha mukposnexrponorpamme KCI B KCl
BEPXHEM IIPaBOM U HHXKHEM JIEBOM YIIy hkl | d, aarcrpem
HE HaOMIONArOTCA yaJeHHbIE Pe(IIeKCHI, 200 3,13
YTO MOXKET OBITh OOYCIIOBIIEHO %gg ?é}
OTKJIOHEHHEM KpHUCTaJlJIa OT TOYHOT'O 400 1’ 57
OpPErTOBCKOTO TOJOKCHHS Ha 420 1,401
HEKOTOpBIN yroi Y. OueHNUTe BENUYHNHY 422 1,280
5TOTO yIua y. 444 1,108

3amaua 9

OnHOBpEMEHHO ¢ pedrexcamu Ha
MHUKPOAJIIEKTPOHOTpaMMe
Habmonaercs napa Kukyuu-nmuHuii.
Nupexcs mumnepa hkl Kuxyuu-
nositoca 130. Onpenenure yroiu

OTKJIOHCHHA Y KpUCTAJJIa OT TOYHOI'O

6pCITOBCKOFO IMOJIOKECHUA.

1.2.3 IlepeyeHb BONPOCOB K 3K3aMEHALIMOHHBIM OHJIeTaM

[—

Paccesinue QJICKTPOHOB CBO60,Z[HI>IM aTOMOM.

2. PaccesiHue TETUIOBBIX HEUTPOHOB. OCOOCHHOCTH M CPAaBHUTEIILHBIS
BO3MOXKHOCTH METOAOB peHTTeHOTpaduu, 3jeKTpoHOorpaduu u
HeUTpoHOTpaduu.
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3. Paspemaromiasi cocoOOHOCTD MEKTPOHHOTO MUKPOCKOIA, IPUHIIUII JCHCTBHS
IPOCBEYHBAIOIIETO MUKPOCKOIIA.

4. OcHoBHas ¢popmyIna EeKTPOHOrpaduu, TUIIBI SIEKTPOHOTPaAMM, TPUHIIUITHI

VHIULIUPOBAHMS SJIEKTPOHOIPAMM.

Kukyuu nuaum.

PaccesHue uznydyeHust OHOW aTOMHOU IIOCKOCTBIO.

OKCTUHKLIMOHHAS JUIMHA.

Kunemartnueckas Teopust KOHTpacTa (TEMHONOIBHOE N300pakKeHUE).

KoHTpacT Ha COBEPIIEHHOM KPUCTAJUIE, KIMHOBUIHOM KPUCTAJUIE, H30IHYTOM

KpHUCTaJUIE.

10. IIpsimoe pa3zperieHne KpUCcTauinueckon pemeTku (3G EKT ABYX MyYKOB).

11. KoHTpacT OT HECOBEPIICHHBIX KPUCTAIIOB.

12. KonTpact, 00ycnoBIE€HHBIN HAJTHUUEM AePeKTa YIaKOBKH.

13. KonTtpact, 00ycn0BI€HHBIN HATUYUEM BUHTOBOU TUCIIOKAINH.

14. KoHTpacT B H300paKeHUH BKJIIOUCHHI.

15. MHoronepuonHble CTPYKTYpbl, BTopu4Hasi Tudpakius, KapTuHa Myapa.

16. B3anmoneiicTBre 3IEKTPOHHOTO 30Ha C BEIECTBOM, IPUHLIUI (HOPMUPOBAHUS
U300paXKeHUs B PaCTPOBOM AJIEKTPOHHOM MHUKPOCKOTIE.

17. Ilpupona KoHTpacTa B paCTPOBOM 3JIEKTPOHHOM MUKPOCKOIIE, INyOnHa (oKyca
H300paKeHus.

18. IIpuHIMII MUKPO30HAOBOTO PEHTIEHOCIIEKTPAIILHOTO aHAJIN3a

19. ®usnueckue 0CHOBBI CKAHUPYIOLIEH 30HA0BOM MUKpockonuu. CkaHupyromas
TYHHEJIBHAS] MUKPOCKOIIHS.

20. CxaHupymro1as CHJI0Bas MUKPOCKOIUS, aTOMHO-CHIIOBOM MUKPOCKOTII,
MUKPOCKOI 3JIEKTPOCTATUYECKUX CHJI, MATHUTHBIM CHIIOBOY MUKPOCKOIL.

21. 3agayu, pemaeMsple C MOMOILBI METOJA JIEKTPOHHON MUKPOCKOIIUH.

e A

4. llopsa0K NPOBeIeHUsI 1 KPUTEPUH OLIEHMBAHUSA MPOMEKYTOUHOM
arTecTalMu

4.1. Tlopsimok npoBeaeHHUs MPOMEKYTOYHON aATTECTALNH

Texymuil KOHTPOJIb TEOPETUYECKUX 3HAHUN U IIPAKTUYECKUX HABBIKOB IIPOU3BOAUTCS HA
IIPAKTUYECKHUX 3aHATHAX B BUJIE OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI, a TAKXKE B BUJE OTYETOB I10
TEMaM NPAKTUYECKUX 3aHATUN (J1aOOpaTOpHBIX paboT), KOTOpHIE CHAET CTYIEHT B TEUCHHE
cemectpa. OTder noapazymeBaeT oOpaOOTKYy SKCIEPUMEHTANBHBIX JAaHHBIX C HCIIOJIb30BaHHEM
COBPEMEHHOTO OOOpYIOBaHUS, a TaKXkKe pEUIeHHs NpOoPeCcCHOHANBHBIX 3aJad C IOMOIIbIO
IPOTrPaMMHOI0 00€CIIeYeHHs B XOJI€ TPOBOJUMBIX (PU3NKO-XMMUYECKHUX HCCIIEJOBaHUI.
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4.2. Kpurepnu oOueHMBAHUSI TNPOMEKYTOUHON aTTecTAIMH MO BHIAAM
OIIEHOYHBIX CPEACTB

CryneHT nomyckaercs K cladye IK3aMEHa B KOHIIE CeMecTpa IpU HAlMCaHUU OTYETOB O
pe3yabrarax NPOBEIECHHBIX YKCIEPTU3 U OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI IO OCHOBHBIM TEMaM
JEKLIMOHHBIX 3aHATUN. ODK3aMEHAllMOHHAs OLIEHKAa CTABUTCA HAa OCHOBAaHMM IHCBMEHHOIO U
YCTHOTO OTBETOB IO IK3aMEHALIMOHHOMY OMJIETY.

O1eHKa «OTIUYHO» — CTYACHT OOHApY>KWJI BCECTOPOHHEE, CUCTEMaTHYECKOe U TIIyOOKoe
3HaHWE Y4eOHO-IIPOrpaMMHOr0 Marepuaina. McuepmnsiBarolie, MocCiIeI0BAaTENbHO, TPAMOTHO U
JIOTUYECKU CTPOMHO €ro M3J1araeT, He 3aTPYIHSAETCS C OTBETOM IPU BUJOM3MEHEHMM 3a/IaHUSs.
[IpaBunbHO OOOCHOBBIBACT NPUHSATHIC PEIICHUs, BIAAECET PA3HOCTOPOHHHUMU HAaBbIKAMU U
IpUeMaMH BBITIOJIHEHUS] MPAKTHUYECKUX paboT. MoXeT caMOCTOSATeNbHO 00001aTe U H3j1arath
Marepua, He JOMycKas OIIMOOK, YSCHWIJI B3aUMOCBSA3b OCHOBHBIX MOHATHI JMCLUIUIMHBI U MX
3HaueHue I npuoOpeTeHus npodeccum.

OreHKa «XOpoIlo» — CTYAEHT TBEPAO 3HAET y4yeOHO-IIPOrpaMMHBIN MaTepHuall, IpaMOTHO
U 10 CYIIECTBY M3JIaraeT €ro, He JOIYCKAaeT CYIIECTBEHHBIX HETOUHOCTEM B OTBETE Ha BOIPOC.
MoskeT npaBHIIBHO IPUMEHUTb TEOPETUUECKUE TOJIOKEHHSI U BiIaJIeeT HeOOXOAUMBIMU HaBbIKAMU
IIPY BBIIIOJTHEHUM NTPAKTUUECKUX 3alaHUM.

OneHka «yIOBJIETBOPUTEIBHO» — CTYAEHT OCBOMJ TOJBKO OCHOBHOM Marepuall, HO HE
3HAET OTHENIbHBIX JIeTaJeH, JOMyCKaeT HETOYHOCTH, HEJOCTATOYHO MPaBUIIbHBIE (POPMYITHPOBKH,
HapyllaeT IOCIEJOBATEIbHOCTh M3J0KCHHA IPOTPAaMMHOIO MaTrepHajla W HCIBITHIBAET
3aTPyHEHUS B BHIIIOJIHEHUH IPAKTUUECKUX 3aJaHUM.

Oco0eHHOCTH TIPOBEJCHUH MPOIETypPhl OIICHUBAHKS PE3yJAbTaTOB OOYUYECHUS WHBAIUIOB U JIUIL C
OTPaHUYCHHBIMHA BO3MO)XHOCTSIMH 37I0POBbSI 0003HaueHbl B pabodyeid mporpamme JUCIUTUINHBI
(Momyms).

4.3. Pe3yabraTbl NPOMEKYTOUYHOM aTTeCTAMUM U YPOBHHU CHOPMHPOBAHHOCTH
KOMIIEeTeHI U

YpoBHU c(hOPMHUPOBAHHOCTH KOMIIETEHLIUHN ONpPEAEsSeTCs CAEAYIOUUM 00pa3oM:

1. Bricokuii ypoBeHb C(HOPMHPOBAHHOCTH KOMIIETEHITUI COOTBETCTBYET OIIEHKE OTIIMYHO:
npeanonaraeT (OpMUpPOBaHHE KOMIIETCHIIMH HAa BBICOKOM YPOBHE: CTYICHT CBOOOIHO Bia/eeT
OCHOBHOM TEPMHUHOJIOTUEH M TMOHATUHWHBIM amnmaparoM JUCHMIUIMHBI «JIEKTPOHHAs |
CKaHMpYIOLIasi 30H0Basi MUKPOCKOIHSI», YTO MO3BOJSET (POPMYIMPOBATH BHIBOJBI U Y4aCTBOBATh
B JMCKYCCUU MO y4eOHBIM BOIPOCAM JAaHHOW AMCHIMILIUHBL, MTOJTHOCTHIO CPOPMHUPOBAHO YMEHHUE
NPUMEHSTH MOMYYCHHYIO TEOPETUUECKYIO 0a3y AJIs pelIeHus] KOHKPETHBIX MPAaKTHUYECKUX 33134 U
YBEPEHHO BJIaJIETh HABBIKOM UX PELICHHUS;
2. CpenHuil ypoBeHb COOTBETCTBYET OLIEHKE XOPOUIO:
npeanonaraeT GOpMUPOBAHUE KOMIETEHIIMN HA CPEAHEM YPOBHE: CTYAEHT XOPOILIO BIaJeeT
OCHOBHOM TepMI/IHOJIOFI/Ieﬁ U TOHITHWHBIM afnmnaparoM JHUCHUILINHBI <<9H€KTpOHHaSI u
CKaHUpYIOIIasi 30H0Basi MUKPOCKOIHUS»; cPOPMUPOBAHO YMEHHE MPUMEHATH MOIYYEHHYIO
TEOPETUIECKYIO 0a3y JIs pelICHHS] KOHKPETHBIX MPAKTHYECKUX 3a]1a4;
3. bBa3oBblil ypOBEHb COOTBETCTBYET OLICHKE YIOBJIETBOPUTEIIBHO:
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@” DenepanabHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE

YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

duznueckuii paKyasTeT

Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DNEeKTPOHHAS M CKaHUPYIOIIAs 30H0Bass MUKPOCKOITH» M0 HAIPaBIECHUIO
noarorosku 22.03.01 «Marepuanosenenue U rexHonoruu Marepuanos» ®I'bOY BO «Henl Yy

Bepcus noxymenta - 1 crp. 15

IlepBblii 3x3eMILIAD

KOITHA Ne

npeanonaraer (QopMHpOBaHHE KOMIIETEHIIMM Ha HayajlbHOM YpOBHE: CTYIEHT 3HAeT
«TEOPETUYECKU MUHHUMYM» W HEIOCTAaTOYHO BIAJCET METOJAaMU PEIICHUS KOHKPETHBIX

IMPAKTUYCCKUX 3a/1a4;

4. Hwuzkuil ypoBEHb COOTBETCTBYET OLIEHKE HEYOBIETBOPUTENBHO:
CTYIEHT HE€ BJIAJCCT OCHOBHOW TEPMHHOJIOTMEW W IOHATUMHBIM aIllaparoM AWCLUIIINHBI
«OJIEKTPOHHAsI U CKaHMPYIOIasl 30H0Basi MUKPOCKOIM»; HE BIAJCET HaBbIKAMU PEILICHUS

KOHKPCTHBIX MPAKTHYCCKUX 3aaa4.
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22.03.01 MartepuaJioBeieHUe M TEXHOJIOTHH MaTepHaoB, @®U3MKO-XUMHS MPOLECCOB H MATEPHAJIOB,
®OC no aucuumnHe "IJIeKTPOHHAS U CKAHUPYIOIIAs 30HA0Bast MUKpockonus', 2024 r.H., ouyHast
(dopma odyueHus

DoH/1 OLIEHOYHBIX CPEACTB IMCHMILIMHBI (MO1YJs1) 0100PEeH U PEKOMEH/10BAH:

IIpopexTop mo yue6HO# padoTte yTBepkaeno 21.02.24 A.A. CaramaroB
YdeHbIM coBeTOM (pr3ndecKkoro akyinpTeTa

IIporokon 3acemanus Ne 08 ot 25.01.2024

IIpencenarens YueHoro coBeta

(usnueckoro daxysapreTa COTJIACOBAHO M.A. 3arpebun
3acenannem kadeapbl GU3NKN KOHAEHCHPOBAHHOTO COCTOSTHUS

IIporoxon 3acenanns Ne 06 ot 17.01.2024

3aBenyromuii Kageapoi COTJIaCOBaHO B./I. ByuenbHukoB

ABTOD (COCTaBUTEND) B.A. Tromenien

CTpykTypa padoueii mporpaMmbl coO0TBeTcTBYeT npukaiy pekropa ®I'bOY BO «Ueal '¥V» ot «13»
anpess 2021 r. Ne 247-1
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