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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast mporpamMma JUCHUIUINHEL "DIEKTPOHHAS ¥ CKAaHUPYIOIAs 30H10Basi MUKPOCKONHA'" 110 HAIPaBJICHHIO
noarotoBkH (cnermansHocty) 22.03.01 "MatepuanoBeeHie 1 TEXHOJIOTHH MaTepUaioB" HaIlPaBICHHOCTH crp. 3
(mpoduto) dusuko-xumus npoieccos u Matepuano GPITBOY BO «Yenl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Ienb AUCHMITIMHBL COCTOUT B U3y4E€HUM CTYJCHTaMH 3aKOHOMEPHOCTEN B3aUMOAEHCTBHUS IIyUKa 3JIEKTPOHOB C BELIECTBOM,
KMHEMAaTH9IeCKOH TEOPUH KOHTPACTA Ha AIEKTPOHHO-MHKPOCKOINIECKOM N300pakeHNH, IPUHITUIIOB (DOPMHUPOBAHHUS
n300pakeHus B CKaHUPYIOMIeil 30H10BOM MUKPOCKOIIUH BBICOKOTO Pa3pelleHns, OCHOBHBIX METOJIOB 2IEKTPOHHO-
MHKPOCKOIIMUECKHUX UCCIICOBAHUMH, IOKAJIbHOTO JIEMEHTHOTO aHaIN3a MaTepHaIOB, 00ECIIEUCHUH TEOPETUIECKON U
MPaKTHYECKON TIOATOTOBKY IIPUMEHEHHUS COBPEMEHHOH MUKPOCKOIIMH JUISl PeIIeHHUs MPAKTHYECKUX 3a/1ad B 001acTH (HH3HKN
KOHJICHCUPOBaHHOTO COCTOSIHUSI BEIIIECTBA, MEAUIIMHCKOM (pu3uku u pusndeckoro marepuanosenenus. Kypc npeanasHaueH
JUISL CTYZICHTOB, CIICIUATN3UPYIOINXCS B 001acTH (PM3UKH KOHACHCHPOBAHHOTO COCTOSIHUSI BEIIECTBRA.

KoHkpeTHbIe 3a1a41 Kypca CBOASATCS K CIACAYIOLIEMY:

1. PaccMmoTpenne 3aKOHOMEPHOCTEM paccesHUs 3IEKTPOHOB U HEUTPOHOB, COIIOCTABICHUE METOJOB
peHTreHorpaduu, 3IEKTPOHOTpadUU U HEHTPOHOTPADHH.

2. OBnasieHHe OCHOBHBIMU ITPEICTAaBICHUAMH TEOPUU KOHTPACTa Ha

AJICKTPOHHO-MUKPOCKOIMNIECCKOM 1/1306pa>1<eH1/H/1.

3. OBnazieHHe OCHOBHBIMM METOJIaMU 3JIEKTPOHHO-MUKPOCKOIIMYECKUX HUCCIIEIOBAHUM, TEXHUKON MPOBEACHUS
9KCHEPUMEHTa U 00paOOTKH MONTYIEHHBIX PE3YABTATOB.

Pe3yJ'H>TaTI)I OGy‘IeHI/IH 10 TUCOUIITMHE HAIIPABJICHBI HA JOCTUKECHUC MHAUKATOPOB!

OIIK-1.1. Mcnionp3yer MaTeMaTHUECKUH ammnapart AJisl OMMCaHUs, aHAJIN3a, TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO
WCCTIEIOBAHUS M MOJICIMPOBAHUS (PU3NIECKUX U XUMHUYECKUX CHUCTEM, SIBJICHUH U TPOIIECCOB

OIIK-1.2. ucrons3yeT (pU3NIECKHUE 3aKOHBI M TIPHHITUITEL B CBOEH MPOQEeCCHOHANBHOM IeITeTbHOCTH

OIIK-1.3. ucronp3yeT OCHOBHBIC KCIIEPUMEHTAIBHBIC METOIBI OTIPEIENIeHHsT (PU3UKO-XUMIIESCKUX CBOWCTB MaTEPHAIIOB U
H3JIEJINI U3 HUX

IIK-1.1: 3HaeT OCHOBHBIC Tpe60BaHI/I$I K JOCTHKCHHUIO TCXHUYCCKOTI'O YPOBHS HS}ICJ’[HI?I N3 HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MAaTEPHUAJIOB C YIETOM OIIbITa BEAYIIUX opraHmaqu/’I

I1K-1.2: YMmeeT: aHanu3upoBaTh UMEIOLINECS IUTEPATYPHBIE JaHHBIE 110 B3aMMOCBSI3H JUCIIEPCHOIO COCTAaBa U CBOMCTB
HAHOCTPYKTYPUPOBaHHBIX MaTepUANIOB; 00eCIeYnBaTh COOMIONEHNE TPeOOBAHUIT CTAHAAPTOB, TEXHUUECKUX YCIOBUI U
HOPMAaTHBHOM JTOKYMEHTAIIUU Ha BCEX CTaUSIX IPOEKTUPOBAHUS U3/IENUI U3 HAHOCTPYKTYPHPOBAHHBIX KOMITO3UIIMOHHBIX
MaTepuanoB

ITK-1.3: Bnageer HaBbIKaM# (POPMHUPOBaHUS TEXHUYCCKHX 3aJaHUI Ha IPHOOPETCHUE CHIPBS X BCIOMOTATEIBHBIX
MaTepHaJioB JUIsl TIPOU3BOJICTBA HAHOCTPYKTYPHPOBAHHBIX KOMITIO3UITUOHHBIX MATEPHATIOB

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

wuka (paznen) OIIOIT: b1.0.11

2.1 TpeOoBaHus K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

AnanuTtudeckas TeoMETpus

dusuka

HCOpFaHI/I‘IeCKaﬂ W OpraHn4ecCKas XuMus

dusnueckass XuMus

DH3UKO-XUMHUS HCOPraHUYCCKUX MAaTCpHAJIOB

Kpucramnorpadus

BBeznenue B (U3UKy TBEPJOTO Tela

2.2 IMCOMILTHHBI M IPAKTHKH, JIJ18 KOTOPBIX 0CBOEHUE TAHHOI JHCHHILITMHBI (MOYJIs1) HEOOXOIHMO KaK
NpeanIecTBYIOIIee:

dusznka IMPOYHOCTH U MEXAHUYCCKUC CBOMCTBa MaTcpruajioB

Du3uuecKue CBONCTBA TBEPABIX TE

IToaroToBka K MpoIeaype 3aliTHI M 3aIlIiTa BEITYCKHON KBaJIH()UKAIIMOHHONW pabOTEI

Koppo3us u 3aniura Metanios

HpOI/ISBOI[CTBeHHaﬂ IIpaKTUKa (HpeZ[Z[I/Il'[J'IOMHaﬂ HpaKTI/IKa)

[TpousBoacTBeHHAas MpakTUKa (HaAyIHO-HCCIIeA0BaTeIbCcKas padoTa)
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@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast mporpamMma JUCHUIUINHEL "DIEKTPOHHAS ¥ CKAaHUPYIOIAs 30H10Basi MUKPOCKONHA'" 110 HAIPaBJICHHIO
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3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLMTTINHBI
(MOZY.JIA)

IIK-1: CnocodeH aHAJIM3MPOBATH ONBIT BEAYIIMX OPraHu3anuii, opranu3obiBaTh nposenenue HUP no
NPOCKTHPOBAHHUIO U Pa3padoTKe HAHOCTPYKTYPMPOBAHHBIX KOMIIO3HIMOHHBIX MATEPHAJIOB U BHEAPSTh Pe3YJbTAThI
HCCJIeIOBAHNUT B HOBBIE TEXHOJIOI M

3HaTh:

Jus moctrxenns 11K-1.1: oCHOBHBIE METOBI M TEXHUKY AIIEKTPOHHO-MHUKPOCKOIIMYECKHUX UCCIICIOBAHUM, IPUHITAI pabOTHI,
0COOCHHOCTH (POPMUPOBAHUS U300PAKEHUS U BOSMOXKHOCTH CKaHHUPYIOLIEH 30HI0BOI MUKPOCKONUH, TIPHHITHUIIB]
3JIEKTPOHHO-30H/I0BOTO MUKPOAHA/IN3a, TEXHHUKY [IPOBEJICHNS 3KCIIEPIMEHTA 1 00paOOTKH IOydEHHBIX PE3Y/IbTATOB.

YMeTh:

HJ’I?[ noctmxenus 11K-1.2: peuraTb OCHOBHBIC IPAKTUYICCKUEC 3a1a4U 110 UCCICAOBAHUIO CTPYKTYPBI MaTCprajIOB MCTOAaMHU
MUKPOCKOITNHN

Baanernb:

qutst noctwkenns [1K-1.3: coBpeMeHHBIMU METOJaMU 3JIEKTPOHHO-MUKPOCKOTIMYECKUX UCCIIE0BAHNH, a TAK)KE METOAAMH
00pabOTKH MOTYYEHHBIX KCIIEPUMEHTAIBHBIX PE3YAbTATOB.

OIIK-1: Cnioco6en pemaTthb 3a1a4u NpodheccHoHATbHOI eSITeJIbHOCTH, MPUMEHSISI METOAbI MO/IeJINPOBAHMS,
MaTeMAaTHYEeCKOr0 AaHAJIN3a, eCTECTBEHHOHAYYHbIEe U 00IenHKeHePHbIe 3HAHUS

3HaTh:

Juns noctmxennst OIIK-1.1: ocHOBHEIE pa3/ielibl (PH3UKU H XUMHHU TBEPAOTO Teia

YMmernb:

Jns moctmwkennst OITK-1.2: mpuMeHATh MaTeMaTHUECKUH anmapat npu o0paboTke pe3yabTaTOB UCCIICA0OBAHUN

Baagern:

Jnsa noctrxenust OIIK-1.3: HaBpIKaMy SKCIIEPUMEHTAIBHOTO UCCIIE0BAHUS CBOMCTB U CTPYKTYPBI MaTepraIoB

B pe3ysbTaTe 0cBOCHHS JUCUMILINHBI 00yYalOLIUICS 10JKEeH

3.1 |3narn:

3.1.1 | ocHOBHBIE MPEACTaBJICHUA TCOPHUU PACCEIHUA JICKTPOHOB aTOMOM, 0COOCHHOCTH ,I[I/I(l)paKI_IPIOHHBIX KapTHH,
NOJIy4a€MbIX OT MOHOKPUCTAJIJIa X IOJIMKPUCTAJIIIMYCKOI'0, B TOM YHCJIC TCKCTYPUPOBAHHOTO MaTCpraJia,

3.1.2 | ocHOBHBIC MPEACTaBJICHUA TCOPHUU KOHTpACTa Ha

3.1.3 | aMeKTPOHHO-MHUKPOCKOIINIECKOM H300pakeHHH, (HOPMHUPYEMOM MPOCBEYUBAOIINM U PACTPOBBIM
ANIEKTPOHHBIM MUKPOCKOTIOM;

3.1.4 | oCHOBHBIE METO/IbI U TEXHUKY IEKTPOHHO-MUKPOCKOITMYECKHUX MCCICA0BAHUMN, IPUHINI PabOTH,
0COOCHHOCTH (POPMUPOBAHUS N300PAKEHNSA W BOSMOXKHOCTH CKaHHPYIOMIEH 30HI0BOI MUKPOCKOIINH,
IPUHLOUIIEI AIEKTPOHHO-30HI0BOTO MUKPOAHAJIH3a, TEXHUKY IPOBEACHHUS IKCIIEPUMEHTA U 00paboTKH
IIOJIy4EHHBIX PE3yJIbTATOB.

3.2 | YMeTh:

3.2.1 | pemaTb OCHOBHBIE IPAKTUIECKHE 3aa4H 10 UCCIEAOBAHUIO CTPYKTYPHI MaTEPHUaAIOB METOJAMU MUKPOCKOIIHH,
OLICHUBATh BOZMOXKHOCTH 1 00BEM I10JIy4aeMOH HH(POPMALMH IIPU TPUMEHEHHH MHUKPOCKOIIUH 1 3JIEKTPOHHO-
30HI0OBOTO MUKPOAHAJIM3a IS PEIICHNs] KOHKPETHBIX 3a71ad COBPEMEHHOTO MaTepHaJIOBeAeHHs, (pr3nKu
KOHJICHCUPOBAHHOIO COCTOSIHUS U XMUMUM TBEPJOLO TENa.

3.3 | Baagern:

3.3.1 COBPCMCHHBIMU MCTOJAAMHU DJICKTPOHHO-MUKPOCKOITMICCKUX HCCHCZ[OBaHHﬁ, a TaKXKC MCTOJaMU O6pa6OTKI/I
TIOJTYYCHHBIX SKCIECPUMCHTAJIBHBIX PE3YJIHTATOB.
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4. OFBbEM JUCILUIIVIMHBI (MO Y JISI)
OOwas TpyaoeMKocTb 43ET
YacoB 1o y4eOHOMY IIaHy 144 Bunb koHTpONIS B cemecTpax:
B TOM YHCIIE
ayIUTOPHBIE 3aHIATHUS : 52 9K3aMEHBbI 7
caMocCTosiTeNbHas paboTa 46,6
4acoB Ha KOHTPOJIb : 36
KOHTaKTHas pabora: 61,4
UKP: 9,4
5. CTPYKTYPA U COAEPKAHUME JUCLHUIIIMHbBI (MOY.JIS)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUJA 3aHATHSA/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Pa3znen 1. PaccesiHue 371eKTPOHOB M TeNJIOBBIX HEIiITPOHOB.

1.1 PaccestHue 211eKTPOHOB CBOOOHBIM aTOMOM. PaccesHue TemIoBbIX 7 6 J1.1J11.2J11.3
HeHUTpoHOB. OCOOEHHOCTH U CPABHUTENLHBIC BOBMOKHOCTH METOJIOB JI1.4 JI1.5
peHTreHorpaduu, aIeKTpoHOTpad K 1 HeUTpoHOTpaduu. JI1.6J12.1 J12.2

/JTex/ 3132 33

1.2 IpocBeunBaromas MMEKTPOHHAS MUKPOCKOMIHSL. AGeppamyi IeKTPOHHOI 7 6 JI1.1J11.2 J11.3
ontuku. CoBpeMeHHasi TEXHUKa TPAHCMUCCHOHHBIX JJIEKTPOHHO- JI1.4 JI1.5
MHUKPOCKOTIMIECKUX UccaenoBanuii /I1p/ JI1.6J12.1 J12.2

31 32 33

1.3 TpaHcMuccroHHas NeKTpoHHast MUKpockonust (TOM), ontiuaeckast 7 46,6 JIT.1J11.2 J11.3
cxeMma M IpUHIMI AeicTBus. Paspemaromnas cnocoOHOCTh U TTyOHHA JI1.4 J11.5
¢doxyca TOM. Abeppaliu deKTPOHHOH onTHKHU. OCOOEHHOCTH JI1.6J12.1 J12.2
T(PaKIHOHHBIX KapTHH, TOIydaeMbIX ¢ moMomibio TOM. OCHOBHEIE 0102223354
9TamBI pacyeTa MEKTPOHOTPaMM. DIEKTPOHOTPAMMBI KOCBIX TEKCTYP.

Kukyun-nuHun. D1eKTpoHHO- 30H0BbIN MUKpoaHanu3. PactpoBas
SNIEKTPOHHAS MUKPOCKOIHA, GOpMUpOBaHNE N300pakeHHS W IPHPOAa
KoHTpacra. /Cp/

Pasnen 2. KunemaTtuuyeckasi Teopusi KOHTpacta (TEeMHONOJIbHOE U
CBETJIONO/IbHOE H300pakenune). KoHTpacT Ha coBepiieHHOM
KPHCTaJlIe, KIMHOBHAHOM KPHCTAJIe, H30THYTOM KPHCTaJLIe.

2.1 Paccesinue nznydeHus: 0JHON MIOCKOCTHIO. DKCTUHKIIMOHHAS JJIMHA, 7 8 JI1.1J11.2 JI1.3
SKCTUHKIMOHHBIE KOHTYpBl. KuneMaTuueckas Teopus KOHTpacra JI1.4 JI1.5
(TeMHOTIONIBHOE U CBETIONOIbHOE n300paxkeHue). Konrpact Ha JI1.6J12.1 J12.2
COBEPIICHHOM KpHCTaJlIe, KITMHOBUIHOM KPUCTAJIIE, H30THYTOM 213233
kpuctamie. /JIex/

2.2 OcoOeHHOCTH TUPPAKIINOHHBIX KAPTHH, TIOIY4aeMbIX C TOMOIIBIO 7 4 JIT.1 J11.2 J11.3
TPaHCMHUCCHOHHOTO 3JIEKTPOHHOTO MUKpOcKomna. Kukyuu-nmuauu. JI1.4 JI1.5
DnekrpoHorpadus marepuanos /IIp/ JI1.6J12.1 J12.2

31 32 33

2.3 HoBble BO3MOKHOCTH IIPUMEHEHUS IPOCBEUNBAIOLIEN HIIEKTPOHHOM 7 4 JI1.1J11.2 J11.3

MHKpPOCKOIINH B MaTepuanoBenenun. /I1p/ JI1.4J11.5
JI1.6J12.1 J12.2

31 32 33

Paznen 3. [Ipsimoe pa3penieHne KpUCTALIHYECKON pelIeTKH

3.1 Ipsimoe pa3pemnieHne KpUCTAIIHIECKOH pereTkH. /JIex/ 7 4 JI1.1J11.2 JI1.3

JI1.4J11.5
JI1.6J12.1 J12.2

2293

Pa3gen 4. KonTpacT Ha 3J1eKTPOHHO-MMKPOCKOIIMYECKOM
H300pakKeHNH 0T HecoOBepIIEHHBIX KPUCTAJIIOB
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4.1 KoHTpacT Ha 2/1eKTpOHHO-MHKPOCKOTTYECKOM H300paKeHUH OT 8 JIL.1JI1.2 JI1.3
HECOBEPIIEHHBIX KPUCTAILIOB, COAEpKAIIUX Ae(HEKT YIIaKOBKH, JI1.4 JI1.5
JIMCIIOKALIMIO, BKJIoueHus. /JIex/ JI1.6J12.1 J12.2

31 32 33
Pa3gen S. MHoronepuogHbie CTPYKTYPbl. DJICKTPOHHO- 30H0BbIii
MHUKpoaHau3. Qe — CIEKTPOCKONMSI.

5.1 MHoroneproaHble CTPYKTYPBI, Myap BpallleHus1, TapaielbHbIA Myap. 8 JI.1JI1.2 J11.3
B3aumoelicTBIE AIEKTPOHHOTO 30H 1A C BEIIECTBOM. DJIEKTPOHHO- JI1.4 JI1.5
30HJ0BBII MUKpoaHanu3. Oxe — aeKkTpoHbl, Oxe — JI1.6J12.1 J12.2
cnekrpockonus. /JIex/ 2132233

52 MHoronepHoAHbIe CTPYKTYPBL. DIEKTPOHHO- 30HI0BBIH MUKPOAHAIH3. 4 J1.1J11.2J11.3
PacrpoBast anekrpoHHast MUKpOCKOTIHS. Qe — CIIEKTPOCKOTIHS. JI1.4 JI1.5
Cxkanupyrorias 30H10Bast Mukpockorus /T1p/ JI1.6J12.1 J12.2

31 352 33
Pa3gen 6. Mnasi koHTaKkTHas padora
6.1 VHunuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpob /MKP/ 9,4 JI1.1J11.2 J11.3
JI1.4 JI1.5
JI.6J12.1 J12.2
013233 54

6. POHJI OIEHOYHBIX CPEJACTB

6.1. ITepeyennb BUIOB OIEHOYHBIX CPEACTB

3ajaun K NPaKTUYECKHM 3aHATHSIM, TECT, BOpOCH K 9K3aMeHy

6.2. TunoBkIe KOHTPOJIbHBIE 3a1aHUSI U UHBIE MAaTEPHUAJIbI 15 TEKy[IIeﬁ aTTeCTallun

33,&3‘{1/1 K MMPaKTUICCKUM 3aHATHUAM

PaccmoTpers ocobeHHOCTH M PaKINOHHBIX KapTHH, MTOIY4aeMbIX C TOMOIIBIO TPAHCMUCCHOHHOTO 3JIEKTPOHHOTO
MHKpOCKOTIa. DJIeKTpoHOrpadus MaTepuanoB. Kukyqan-muHum.
ITpoBecTu MHANIIMPOBAHUE MUKPOIIEKTPOHOTPAMM (KOJIBIIEBBIE BEICOKOAUCIIEPCHBIX CUCTEM, TOUEUHbIE MOHOKPHUCTAIIIOB 1
3IIEKTPOHOTPAMMBI KOCBIX TEKCTYP), OMPEAEIUTh OPUEHTUPOBKY MOHOKPHCTAJJIOB OTHOCUTEIBHO My4YKa IEKTPOHOB.
MHoTOIIepHOAHBIC CTPYKTYPHI, Myap BpaIleHus, TapauIebHBIA Myap. PaccMoTpeTs npiMeHeHe KapTHH Myapa TIpH
pelIeHnH 3a/1a4 B MaTepUanoBeeHHH. TpeOoBaH K 00bEKTaM HCCIEeJOBaHUI.
PaccMoTpeTs ycTpoHCTBO U IPUHIMI pabOTHI TPAHCMHUCCUOHHOTO U PACTPOBOTO 3JEKTPOHHBIX MUKPOCKOIOB, HOBBIE
BO3MOJKHOCTHU TIPHMECHEHHS POCBEYHBAIOIICH AEKTPOHHON MIUKPOCKOIINH B MaTEPHATIOBEICHUH, (PU3NIECKIE OCHOBEI
CKaHHUPYIOLIEH 30HJ0BOI MUKPOCKOIIHH.

[Tpumep BapHaHTOB KOHTPOJIBHON paOOTEI

L.
2.
3.

4,

Kukyun nunun.
OKCTHHKIMOHHAs [UIMHA.

PaccestHne TemnoBeIX HEHTPOHOB. OCOOEHHOCTH W CpPaBHHUTEIBHBIC BO3MOKHOCTH METOJOB PEHTIeHOTpaduH,
3IEKTpOHOTpad UK U HEHTpOoHOTpaduu.
[IpoBecTn MHAUIIMPOBAHUE TOYEYHONH MHUKPOINEKTpOHOrpaMMbl MOHOKpHcTaa Bemectsa (I'LIK umu OLIK

CTPYKTYpBI).

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I l'lpOMe)KyTO‘IHOﬁ aTTreCcTalumn

TunoBble KOHTPOJIbHBIE BOIPOCH! U 3aAaHMs ISl IPOMEKYTOUHON aTTecTalliy npeAcTaBieHsl B DOHIaX OLEHOYHbBIX

CpC€acCTB.

ITpuMepHBIE BOIIPOCH! K 3K3aMEHY

L.
2.

3.

Paccesnue OJICKTPOHOB CB06OJ1HBIM aTOMOM.

PaccestHne TemnoBEIX HEHTPOHOB. OCOOEHHOCTH W CPaBHHUTEIBHBIC BO3MOKHOCTH METOMOB PEHTIeHOTpaduH,
3MEeKTpOHOTpad Uy U HEHTpoHOTpaduu.
Paspematomas cnocoOHOCTb 3IEKTPOHHOTO MHKPOCKOIIA, IPHHIUIT ACHCTBUS NPOCBEUYMBAIOIEI0 MUKPOCKOIA.
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4. OcHoBHas (hopMymna SMEKTPOHOTPA(UH, THITH TEKTPOHOTPAMM, NIPUHINIBI HHIUIUPOBAHUS IEKTPOHOTPAMM.
5. Kukyun nunum.

6. Paccesnue usimydenus OJHON aTOMHOM IUIOCKOCTBIO.

7. OKCTUHKLMOHHAS JJIMHA.

8. Kunematnyeckas Teopust KOHTpAcTa (TEMHOIONBHOE N300pakeHHE).

9. KoHTpacT Ha coBeplLIeHHOM KpHCTallle, KTMHOBUAHOM KpHCTaJlle, H30THYTOM KpHUCTaJlIe.

10. [psimoe pa3penieHre KpUCTATHISCKON pemeTkd (3QdexT OByX IydKOB).

11. KoHTpacT 0T HECOBEPILIEHHBIX KPUCTAILIOB.

12. KonTtpact, 00ycnoBneHHbIN HaluuueM Ie(eKTa yIaKOBKH.

13. KoHTpact, 00yclOBIEHHBIH HalIMYHUEM BHHTOBOM AMCIOKALUH.

14. KonTpact B n300pakeHHH BKITIOUCHIH.

15. MHoOTOIIepHOAHBIE CTPYKTYpPBI, BTOpUYHAS AUGPAKIH, KapTUHA Myapa.

16. 3agaun, peuraeMble ¢ MOMOIIBIO METOA 3IEKTPOHHON MUKPOCKOIHU.

17. BsanmopeiicTBie M3ITydeHUS ¢ BEIIECTBOM, NMPUHINI (POPMHUPOBAHMS N300paKEHHS B PACTPOBOM SIIEKTPOHHOM
MHKPOCKOTIE.

18. [Ipupona koHTpacTa B pacTpOBOM DJIEKTPOHHOM MHKPOCKOIIE, IIyOuHa (oKyca H300paskeHHUs.

19. IIpuHIMT MHKPO30HIOBOTO PEHTTEHOCHEKTPANIBHOTO aHaIH3a

20. ®duznyeckre OCHOBBI CKaHUPYIOMIEH 30HI0BOM MUKpOCKONUU. CKaHUPYIOIIash TyHHEJIbHAas MHUKPOCKOIHSI.
21. CkaHupyolas CHIOBasi MUKPOCKOIHS, aTOMHO-CHIIOBON MHUKPOCKOII, MUKPOCKOTI 3JIEKTPOCTATHYECKUX CHII,
MAarHUTHBIN CUJIOBOM MUKPOCKOIL.

6.4. Kputepuu onieHuBaHUA

Tekymuii KOHTPOJIb TEOPETUUECKUX 3HAHUN MPOU3BOAMUTCS B BUJE KOHTPOJIBHBIX paboT. Homep BapraHTa BHIIOIHEHUS
KOHTPOJILHBIX 3aJ]aHUi Ha3Ha4YaeTcs npernoaaBateneM. KOHTpobHbBIE paboThI, MPETyCMaTPUBAIOIIUE TPOBEPKY
TEOPETUUECKUX 3HAHUH, BKIIFOYAIOT OJIMH TEOPETUYECKHI BOIIPOC.

DK3aMeHaIIMOHHBII OUIIET CONEPIKUT JIBa TEOpETHUYECKUX Bompoca. OueHKa YPOBHSI OCBOCHUS IPOTPAMMBbI IIPOU3BOIUTCS B
XO0JIe 9K3aMeHa, MPOBOANMOTrO B YCTHO-ITUCEMEHHOM (popMe IO TeMaM ayJUTOPHBIX 3aHATHH, a TAKXKe IT0 TeMaM,
BeIHOCHMBIM Ha CPC. OnieHKa «OTIIMIHOY CTABHUTCS MPH YCIOBHUHU TIOJHOTO U TIIYOOKOTO OCBOSHHS MaTepHala Kypca.
O1eHKa «XOPOIIIOY» CTAaBUTCS MPH YCIOBUH OCBOSHHS MaTepuaia Kypca. OmeHKa «yI0BIETBOPUTEIBHOY» CTaBUTCS B CITydae
OCBOEHHS CTYZICHTOM OCHOBHBIX IIOHATHH B paMKax MaTepHuaia Kypca. OleHKa «HeYIOBIETBOPUTENBHO» CTABUTCS B CIydae

OTCYTCTBHSA Y CTYACHTA 0a30BbIX 3HAHMH I10 KYypCy B LICJIOM, 100 110 OTACIBbHBIM €TI0 YaCTsM.

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIs)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi uTEpaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | Kurrens Y., I'yce BBezenue B (hu3uKy TBEpIOTO Tema: [yaeOHOE PYKOBOJCTBO | Mockaa:
A A [Ampsac], 2013
JI1.2 | Ymanckuii 5. C., Kpucramnorpadus, peatreHorpadus u 3MeKTpOHHAS Mocksa :
Ckakos 0. A, MHKPOCKOIINS: YIeOHUK Ul BY30B Merannyprus,
Hsanos A. H., 1982
Pacropryes JI. H.
JI1.3 | Kutrens Y. BBezneHue B (hM3nKy TBEpIOTO Tela: HayIHAsS JINTepaTypa Mocksa : Hayka, 9bC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
JI1.4 |ITanoBa T. B. CoBpeMeHHBIE METOBI HCCIICIOBAHIS BELIECTBA: MMeKTpoHHAast 1 | OMck : OMckuit 3BC
ONTHYECKasi MUKPOCKOMIHS: yueOHoe mocodue rOCyapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=563044) 1 YHUBEPCHUTET
M. O.M.
JlocToeBckoro
(OmMI'Y), 2016
JI1.5 | CanpaukoBa M.M., | TpaHCMHCCHOHHAS SIIEKTPOHHAS MHUKPOCKOIHUS B OMOJIOTHH H Mocksa : KOV, 9bC
Maumoruna JI.B., MeIUIHEe: MOHOTpadus 2016
Cauros B.P,, (https://www.studentlibrary.ru/book/ISBN9785000196014.html)
l'onybes A.W.
JI1.6 | Ky V., Yaur XKJL., PacrpoBas anekTpoHHast MUKPOCKOTIHS JIJIsl HAHOTEXHOJIOTHHA. Mockaa : 9bC
Kamunckas T.I1. Mertoabl 1 IpUMeHEHHe: MOHOTpadus JlabopaTopust
(https://znanium.com/catalog/document?id=425485) 3HaHui, 2021

7.1.2. lonoJHuTeAbHAS TUTEPATypa
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype

JI2.1 | Scnuxos U. C., CxkaHupyoIas 3J1€KTPOHHAsI MUKPOCKOINS U Mocksa:

Ilomynun B. 11, PEHTIEHOCIEKTPANIbHBII MUKPOAHAINU3 B IIpUMepax TexHochepa,

®unaros A. M., MPAKTUIECKOTO MPUMEHEHUS: yaeOHOe MTOCOOUe s BY30B 2009

VaesaenkoB A. T,

Kpumrran M. M.
JI2.2 | baxmatos IL.B., PacTpoBas 31eKTpOHHAs MUKPOCKOIUS KAK HHCTPYMEHT Bomnorna : Uagpa 3BC

I'puropees B.B., peleHns HHXEHEPHBIX 3ajay B CBapKe: yueOHOe mocodue -Nmxenepus,

Kanyruna A A. (https://znanium.ru/catalog/document?id=452621) 2024

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

D1 | Jlanb [DnekTpoHHBIH pecypc] : anekTpoHHo-0nbmmoTeunas cucrema (OBC) / m3narenscrBo Jlans. URL:
http://e.lanbook.com/

32 |Opaiit [DnekTpoHHSII pecypc] : amekTpoHHo-0nbmnoTednas cucrema (ObC) / m3patenscto FOpaiit. URL:
https://biblio-online.ru

93 | YHuBepcuTeTckas 6ubnnoTeka oHIaiH [ DNeKTPOHHBIH pecypc] : anekTpoHHo-0ubmuorednas cucrema (Ob6C) / OO0
Jupextmenua [Mabmumunar. URL: http://biblioclub.ru/

94 | eLIBRARY.RU [AnekTpoHHbIH pecypc] : anekTponHas oubmuoreka / Hayd. anekrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 llepevyens UuHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IlporpaMMHoOe ofecnieuyeHue

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

1O Kaspersky

OpenOffice

7.3.2 lIpodeccuonanbupie 6a3b1 JAHHBIX U HH(OPMALMOHHO-CIIPABOYHBIE CHCTEMbI

1. DnekTpoHHEIH KaTanor HaydHoi 6ubmuoreku YenlY [DnekTpoHHBIH pecype] : 6a3a ganHbIx / Yensnd. roc. yH-T. —
Yenabunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaibsl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrn. — Pexkum moctyna: TOJIbKO W3
CeTH yHuBepcuTeTa. — TeKCT : 3JIeKTPOHHBIH.

3. Web of Science : mynpTuarciiuiuinHapHas pedepatuBHas 6a3a naHHbIX / kommanus Thomson Reuters. — Pexxum noctyma:
Juid 3aperucTpup. nons3osarenei Yenl'V. — TekcCT : 37€KTpOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: mis
3apeructpup. nosb3osarenei YenlV. — Tekcr : 31eKTpOHHBIN.

5. Springer Link : [caift]. — URL: http://link.springer.com/ — fI3. anrn. — Pexum nocTymna: Iuis 3aperucTpup. Mojib30BaTenei
Yenl'V. — TekcT : 3neKTpOHHBIH.

6. basza naHHBIX MapaMeTpoB CTPYKTYP HEOPraHUYECKUX U OpraHndeckux coeaunenuit PDF-2;

7. Ilpesenranust « TpaHCMHCCUOHHBIN 2EKTPOHHBIA MUKPOCKOII, TEXHUYECKHE XapPAKTEPUCTUKH U IIPUMEHEHUEY;

8. Ilpesenranus «KoauuecTBeHHas pacTpoBask MUKPOCKOIIMS:

9. IIpesenTarus «Y CTpOMCTBO M IPHHITHAIT ACHCTBHUS 30HIOBBIX MHKPOCKOIIOB, (OPMHPOBaHIE H300paKEHHS U IPUMECHEHNE
30HI0BOY MUKPOCKOIIUN»;

10. IIpe3enTanus «PeHTreHOCTIeKTpaabHbIM MUKPOAHAIN3Y;

11. Mopo3sosa H.K. Kpucramnorpadus u Mmerons! nccinenoBanus cTpykryp. Koncnexr nekmmit MOU. 2004. 106 c.

8. MATEPHAJ/IBHO-TEXHUYECKOE OBECIIEYEHME JUCIMITJINHBI (MOJAY JIA)
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OcCBOEHHUE AUCIUIUIIHBI OCYIIECTBIIETCS B YIeOHOH ayJUTOPHUH TIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cryaeHToB. Ecin
3aHATHUS BEAYTCs Ul IOTOKA CTYIEHTOB, TO JUCLIUILINHA BEIETCS B JIEKLIMOHHOM ayAUTOPUH MIEPBOTO KOPILyCa,
paccuntanHoii Ha 100 cTyneHTOB.

JUis yCIeIHOro 0CBOEH!sI AUCIUILTUHEI ayTUTOPHUS JOKHA OBITh 000pYyI0BaHA MYIbTUMEIUIHBIM KOMILUIEKCOM U 3KPAaHOM
JUISL IEMOHCTPALUY CNAaiIOBBIX NIPe3eHTalN.

Vcnonb3ytoTcs aMeKTPOHHBIA YWTaIbHBIN 3251 HaygyHoi Oubauotexu Yenl'VY (aynutopus 206) u yuebHas 1abopatopust
BBIYMCIIUTENBHON (U3MKH Kadenpbl TeopeTndeckoi pusnku (ayauropust 222) Uit caMOCTOSTENIbHONH paboThI CTyIEHTA,
OCHAII[EHHBIE IEPCOHATBHBIMI KOMITBIOTEPAMH, MyJIbTUMEIUIHON anmapatypoi. B aymuropusix obecrieueH T0CTyI K
Pa3NUYHON CIIPaBOYHOM JIUTEpATYype, SHUMKIONEAUIM, OnOnnorpadnueckuM 1 NOJTHOTEKCTOBBIM 0a3aM TaHHBIX,
UH(OPMaMOHHEIM pecypcaM «HTepHeT».

Ha xacdenpe ¢pu3nku KOHISHCHPOBAaHHOTO COCTOSIHUSI UMEeTCS CHeHaIN3upoBaHHas naboparopus - JlabopaTopus
ANeKTPpOHHON MuUKpockonuu Nel21, 123 DnekrpoHHbId MuKpockon YOMB-100K, Bakyymusiii noct BYII-4,
CKaHUpYoUUi 31ekTpoHHbIH MuKkpockon JEOL JSM-6510LA, Bakyymuslii noct BYII-4, Bakyymnsiii noct JEOL JEC-
3000FC, aroMuBIii crmoBoi Mukpockor Nanoeducator 11, KoMITbIOTEpHI ¢ IPOrpaMMHBIM OOecTIedeHreM — 2 MIT.

9. METOAWYECKHUE YKA3AHMUS AJIS1 OBYYAIOIIUXCS 1O OCBOEHUIO JUCHUITIJIMHBI (MOAYJIST)

OcBoeHue cofepKaHus yaeOHOH TUCIUIUTNHEI « NIEKTPOHHAS M CKAHUPYIOIIAs 30HI0Bast MUKPOCKOIIHS» OCYIIECTBIIICTCS
Ha JIEKIUIX U B IIPOIIECCE CAMOCTOSTENIbHOM yueOHOM NeITeTbHOCTH CTYACHTOB.

Jlek1IMOHHBIE 3aHATHS 00ECIEYHBAIOT TEOPETUUECKOE U3yUeHHE JUCHUILIUHBL. OCHOBHBIMU METOJJAMU O0YdEHHS SBIISIOTCS
nH(pOPMAMOHHO-00BICHUTENEHBIHN 1 MpoOIeMHbIH. Ha nekunsax m3naraercs OCHOBHOE COJEpKaHUE TEM ITPOTPaMMEL,
MPOBOANTCS aHAIN3 OCHOBHBIX MMOHATHH M PACCMaTPHBAIOTCS IPUMEPBI.

JIeKIMOHHBINH MaTepHan ABIAETCS BaXXHBIM, HO HE €IMHCTBEHHBIM JUIA YCBOEHHS yueOHOI qucturuuHbl. Ero 0643aTensHO
HEeo0XO0JMMO JIOMOHUTh MaTepHaIOM OCHOBHOI U JIOTIOJTHUTENBHOM JINTEPATYPHI 110 TEME.

Ba)XHBIM MOMEHTOM TP N3y4SHUH JTF000H AUCIUTUIIMHEL SBIIACTCS OPTaHU3AI CAMOCTOATEIbHON paboThl. I1pu ocBoeHNH
MaTepuala He ClIefyeT CTPEMUTHCS K MEXaHWIeCKOMY 3alIOMHHAHHIO IIPUBEICHHBIX OIpeaeNeHnH, (hOpMYyITUPOBOK U
TIOJIOKEHHMH, eciii TpeOoBaHus K BaMm mpsiMo He ykasbIBaroT Ha 3T0. BrionHe 3¢)(eKTHBHOM MOXKET 0Ka3aThCsl MOMBITKA
TIOHSATH CYTh SIBJICHHS, BEIpaOOTaTh CBOE OTHOIICHHE K HEMY, OTIMPAasCh Ha MaTepHall, COJCPKaIIUNCS B peKOMEHIOBAaHHON
nurepartype. Takxe peKOMEHIYeTCsl pABHOMEPHO PacIIpeneNnaTh Harpy3Ky CaMOCTOSTEIIBHOTO OOYIEHUSI B TCUCHHE
cemMecTpa.

B ciyaae npumeHeHus 1py 00y4eHUN TUCIUILIMHBI SJIEKTPOHHOTO 00y4eHHs, JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOIMMXCSI ¥ TPEHOAaBATENS OCYIIECTBISIETCS B PEXKUME PEATEHOTO BPeMEHH (OHIAHH-IeKIN
(BeOUHApBI), 4aTHI, BUACO-KOH(GEPEHINU U Ap.) WX OTJIOKEHHOTO BpeMEHH (CUCTeMa AUCTaHIMOHHOTO oOydeHus Moodle,
MS Office365, bopymbl, SIEKTPOHHAS TIOYTA U JIP.).

ITpm 0OydeHny JHIl C OTPaHNYECHHBIMHI BO3MOXKHOCTSIMH 3[JOPOBBSI AJIEKTPOHHOE 00YUICHHE, TICTaHI[OHHbIC
00pa3oBaTeIbHBIE TEXHOJIOTHH MPEIyCMaTPUBAIOT BOZMOXXHOCTH IIpHeMa-Tiepeiaui HH(GOPMAIUX B JOCTYTHBIX IS HUX
(hopmax.

Peanu3zanust AMCHUIUIMHEI C TPUMEHEHHEM 3JIEKTPOHHOTO 00YdEHHMs, AUCTAHIIMOHHBIX 00pa30BaTelIbHBIX TEXHOJIOTHIT (lanee
— 30, I0T) ocymiectensiercss Ha ocHoBaHUU «[10JI0XKEHUS O peann3alui OCHOBHBIX U IOTIOTHUTEIHHBIX 00pa30BaTebHBIX
IporpaMM C IPUMEHEHHEM IEKTPOHHOTO 00yUeHNUS U JUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIHUII B (heepaabHOM
roCcylapCcTBEHHOM OIOIKETHOM 00pa30BaTEIbHOM yUPEKIEHHHU BbICIIEro 00pa3oBaHus «Hena6MHCKHIA rocy1apCTBEHHBII
yHHBepcHTeTY, «[10705KeHNs 0 TTopsAAKe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATBHBIM 00pa30BaTEIbHBIM
nporpammMam Beiciero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOCHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO AATENLHOCTD, YUEOHBIX IPEIMETOB, KYPCOB, JUCLHUILIUH (MOY/EH), MPAKTHUK, JOMOTHUTEIEHBIX
00pa30BaTENLHBIX MPOTPAMM» IMOCPEICTBOM IMEKTPOHHON HHDOpMAIMOHHO-00pa3oBaTenbHOl cpensl PTBOY BO
«Yenl'Y». B uckmodnuTenbHBIX cirydasx ((hopc-Maxkop  T.I1.) IPH pean3aiiy 00pa30BaTeNbHON IS TEIFHOCTH C
npumeHerueM 20, IOT MoryT mpuMeHSTh KOMIOHEHTHI, HE BXOAAIINE B IIePEUeHb IEKTPOHHON HH(OPMAIIIOHHO-
00pa3oBaTeNbHON Cpesibl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIUJTHOCTBIO U OT'PAHUYEHHBIMHU BO3SMOKHOCTAMMU 310POBbA

OcBoeHHe TUCHUIUIMHBI HHBAIWAAMH M JIHMIAMH C OTPAaHMYEHHBIMH BO3MOXKHOCTSAMH 3/0pPOBbSl OCYIIECTBISETCA C
UCIIONIb30BAaHUEM CIEHMAIBHBIX TEXHHYECKHX CPEJICTB M HMH(OPMALMOHHBIX TEXHOJOTHH, NpeNOoCTaBisieMblX PecypcHbIM
y4e0HO-METOMYECKUM IIEHTPOM I10 OOYYEHHIO MHBAIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOXHOCTSMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOHIBHBIE CIIEIMANbHBIC TEXHHYECKHE CPEACTBAa IS JIHIl C HApYIICHHSIMH 3peHHS U C
HapyIICHUEM CITyXa, ACCUCTHBHBIE HH(POPMALOHHBIE TEXHOJIOTUH).

ITpn HEOOXOAMMOCTH JUTA OOYJAIOIIMXCS C HApYIICHHSIMH 3pEHHS Ha pabdodnx MecTaxX A HMPOBEACHHS IPAKTHYECKUX WIN
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouast mporpamMma JUCHUIUINHEL "DIEKTPOHHAS ¥ CKAaHUPYIOIAs 30H10Basi MUKPOCKONHA'" 110 HAIPaBJICHHIO
noarotoBkH (cnermansHocty) 22.03.01 "MatepuanoBeeHie 1 TEXHOJIOTHH MaTepUaioB" HaIlPaBICHHOCTH ctp. 10
(mpoduto) dusuko-xumus npoieccos u Matepuano GPITBOY BO «Yenl'V»

71a00paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CICNMATbHOE IPOTpaMMHOE oOecHedeHne (IporpaMMa pedeBOd HaBHTAIUH,
peueBble CHHTE3aTOPBI, IKPAHHbIE JIYIIbI).

B yueOHble aymuropuum obecrieunBaeTcs OCCHPENSATCTBEHHBIH JOCTYNm A OOYJalOMMXCS C WHBAIMJHOCTBIO U C
OTpaHWYECHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBS. B Kaxmolf ayauropmu, rie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETICTBYIONIEE KOJIMYECTBO MECT I OOYJAIOMUXCI C y4eTOM
HapyIICHUH UX 370POBBSL.

Jlns ocBOGHHS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOW OmbOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENUATBHBIX TEXHHYECKHX CPEICTB;
JIOCTYII C MOMOIIBIO CMENUATIbHBIX TEXHHYECKHX M MPOIPAMMHBIX CPEACTB K JJIEKTPOHHBIM HCTOYHHKAM, MPECTaBICHHBIM B
(hopMe >IEKTPOHHOTO JOKYMEHTa B (hoHze HaydHO!H 6nbanorexkn YenlY mim aneKTpoHHO-OHOIMOTEUHBIX CHCTEMaX.
Y4eOHO-MeTOAUYEeCKINe MaTepHaibl Uil OOydJaromuxcss W3 YHCIa MHBAIMAOB WM JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0pPOBBSI IPEIOCTABISIOTCS B (OpMax, agaNTHPOBAHHBIX K OTPAHHUYCHUSM HX 3[0POBbS M OCOOCHHOCTSAM BOCIpPUSTHS
HHpOPMAIIUH.

Jlns MHBANWIOB W JIMIl C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWUCIHUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIh30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH.

IIpy mpoBeneHUM IMPOMEKYTOUHOI aTTECTAlMU 110 JUCLUIUIMHE OOYydJalomMMCs C HMHBAJIMAHOCTBIO M C OIPaHMYEHHBIMH
BO3MOXXHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 110 MX 3asABICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT HX
WHIVBHIYATbHBIX OCOOCHHOCTEH HHCTPYKIHMH O TOPSIKE MPOBEICHUS IIPOMEXKYTOUYHON aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXXHOCTU OTBETOB Ha 3aaHHA (IMCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIBIOTEpE, MHChMEHHO mpudToMm bpaiins, ¢
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

IMpn mpoBemeHUH TPOIEAYPH! OLCHUBAHUS PE3YNBTATOB OOyYCHHsS HHBAIMAOB W JIMI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
370pPOBBSI TIPEIYCMATPHUBACTCS HCIONBb30BaHME MpemocTaBileHHBIX Yenl'Y wimm COOCTBEHHBIX TEXHHUYECKHX CPEJCTB,
HEOOXOJMMBIX MM B CBSI3M C HMX HWHIMBHIYalbHBIMH OCOOCHHOCTSIMH. I[Ipn HEoOXOJMMOCTM MHBAaNMIaM M JIMLAM C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABIACTCS JOTOJIHNUTENFHOE BpeMsl A ITOJrOTOBKH OTBETAa HA 3aJaHMS,
TPOIIe/Typa OIICHUBAHUS PE3yIFTATOB OOYIECHHS M0 AUCHUILTIHE MOJKET IIPOBOJUTEHCS B HECKOJIBKO ITATIOB.
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22.03.01 MartepuasoBeaeHUe H TeXHOJOTHH MAaTepHAJIOB, NPO(HIb " ®U3UKO-XHMHUS NPOLECCOB U
matepuajioB", PI1J[ ""JnekTpoHHast U cCKaHMPYIOLIAsA 30HA0Bas MUKpockonusa'', 2025 r.H., ouHas
¢popma oOyueHus

ITpopexTop no y4eOHOi pabore yTBepxaeHo 24.02.25 A.A. CanamaroB

Y4eHbIM COBETOM (PH3HUYECKOTO (aKyIbTeTa

IIpoTokon 3acenanus Ne 06 ot 20.02.2025

[Ipencenarens YueHoro coBera
(husuueckoro paxkynpTeTa COIIaCOBaHO M.A. 3arpeoun

3acenanueM kadeapbl GU3UKU KOHAEHCUPOBAHHOIO COCTOSIHUS

IIporoxon 3acemanus Ne 04 ot 18.02.2025

3aBenyromui kapenpoi COITIaCOBAaHO B./l. ByuenbHUKOB
ABTOp (COCTaBUTEI) B.A. TromeH1ieB

CTpykTypa pa6oueii mporpaMMbl cO00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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