[lokyMeHT noan
NHbopmaum :
®KO: [facka anepbesny

Jomxhoctb: Pektop

i 3NEKTPOHHOIMIHIOBRHAY K1 POCCUU

DenepanbHOd TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
yapeXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunackri rocynapcrBennsiil yausepcurer» (PI'BOY BO «Uenl V)

[Jlata rloANMeaHMS; 07.04.2026 15:21-09 " "
a00uast pOrpaMMa’ AUCHUIUINHEI "DIEeKTPOHHAs 1 CKAHUPYIONIast 30H[0Basi MUKPOCKONHSA'" 110 HAIPaBJICHHUIO
EiditnanproCTH) 22.03.01 '(MaTepuanoBeneHne 1 TEXHOJOTHH MaTepHANIOB" HANPABICHHOCTH

YOI
04c19ed8bfb98f3b6ch77a48 (hPadinib$ Mldsiad-xumis nporeccos u Matepuanos GIBOY BO «Uen'Y»

YHuKaibHbIN

"HROAP

crp. 1

PaGouasi nporpaMmMa QU CHUIJIMHBI (MOXYJIfA)*

DNEeKTPOHHAS U CKAaHUPYIOLIasi 30HA0Basi MUKPOCKOIIHS

HampaBienue moaroToBku (coenuajlIbHOCTD)

22.03.01 MarepuajaoBeJICHHE U TEXHOJOTUHU MAaTEPUATIOB

Hanpasnennocts (mpoduiinb)

DU3NKO-XUMUS TPOLECCOB U MAaTEPHUAIIOB

[IpucBanBaemas kBanudukaiys (CTEICHb)

Gakanasp

dopma o0ydeHus

Oo4yHasi

I'on(sr) HaGopa 2026

*Pabouas mporpaMMa JUCHUILINHBI (MOIYIS) afanTUpOBaHa AJIsl MHKIIO3UBHOTO 00Yy4eHHS

HWHBAJIMAOB U JIUI C OTPAaHWUYCHHBIMH BO3MOKHOCTAMU 3JOPOBbBA

Yemsaouuck 2026 1.

© ®I'BOY BO «Henl'V»




MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouast mporpamMma JUCHUIUINHEL "DIEKTPOHHAS ¥ CKAaHUPYIOIAs 30H10Basi MUKPOCKONHA'" 110 HAIPaBJICHHIO
noarotoBkH (cnermansHocty) 22.03.01 "MatepuanoBeeHie 1 TEXHOJIOTHH MaTepUaioB" HaIlPaBICHHOCTH cTp. 2
(mpoduto) dusuko-xumus npoieccos u Matepuano GPITBOY BO «Yenl'V»

Conep:xanue

1. Llenn ocBOEHUS TUCITUTUTNHBI

2. Mecrto nucuuminsbl B ctpykType OITOIT

3. Kommnerennuu o6ydaromierocsi, GopMupyeMbIe B pe3yJbTaTe OCBOCHUSI TUCIIUATIITUHBI
(Momyst)

4. O0beM AUCIUTIUIAHBI (MOTYJIs)

5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MO )

6. ®OHI OLICHOYHBIX CPEACTB

6.1. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

6.2. TUnoBbIe KOHTPOJIHHBIC 3aJJaHUSI U UHBIE MaTepHaIbl JJIsl TEKYILEeH aTTeCTalluu
6.3. TunoBbIe KOHTPOJIBHBIE BOMPOCHI U 3aJaHUs JUIsl TPOMEXKYTOUHON aTTeCTalluU
6.4. Kputepuu onieHuBaHUA

7. YuebHo-MeToAn4YecKoe U HH(OOpMAIIMOHHOE 00€CIIeueHUEe TUCIUTUTUHBI (MOTYIIs)
7.1. PexomenayeMas aureparypa

7.2. Ilepedenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAITMOHHOM ceTu "MuTepHeT"
7.3. Ilepeuernr nHGOPMAITMOHHBIX TEXHOJIOTHI

8. MaTepuanbHO-TEXHHUECKOE 00eCIIeYeHHE TUCITUTUTMHBI (MOTYIIS)

9. Meroaunueckue ykazaHus JUIsl 00yJaromMuXCsl 0 OCBOCHUIO AUCIIUTUIUHBI (MOTYJIs)
10. CrennanpHble yCI0BUS OCBOCHHMSI TUCHUIIIIMHBI 00yJarOIUMHUCS C
WHBAJIUJIHOCTHIO U OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI

© ®I'BOY BO «Henl'V»
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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<eH141/1.

3. OBnazieHHe OCHOBHBIMM METOJIaMU 3JIEKTPOHHO-MUKPOCKOIIMYECKUX HUCCIIEIOBAHUM, TEXHUKON MPOBEACHUS
9KCIIEPUMEHTa U 00pabOTKH MOTyIeHHBIX PE3YIbTATOB.

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 OpI‘aHH?;aI.lPIfI

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:

dusuka

HeOpFaHI/I‘ICCKaH 1 OpraHnvYeCKas XuMus

duznueckas XuMus

DHU3UKO-XUMUS HEOPraHNICCKUX MaTe€pruaioB

Kpucramnorpadus

Beenenue B ¢pu3MKy TBEpAOTO TeNa

Anrebpa 1 reoMeTpHs

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)

[Iponeccr! noydeHus: 1 06pabOTKH MaTepHAIOB
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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 52,7
4acoB Ha KOHTPOJIb : 36
KOHTaKTHas pabora: 55,3
UKP: 3,3
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 JI1.5J12.1
peHTreHorpaduu, aIeKTpoHOTpad K 1 HeUTpoHOTpaduu. JI2.2J12.3

/JTex/ 3132 33

1.2 IpocBeunBaromas MMEKTPOHHAS MUKPOCKOMIHSL. AGeppamyi IeKTPOHHOI 7 6 JI1.1J11.2 J11.3
ontuku. CoBpeMeHHasi TEXHUKa TPAHCMUCCHOHHBIX JJIEKTPOHHO- JI1.4 JI1.5J12.1
MHUKPOCKOTIMIECKUX UccaenoBanuii /I1p/ JI2.2J12.3

31 32 33

1.3 TpaHcMuccroHHas NeKTpoHHast MUKpockonust (TOM), ontiuaeckast 7 52,7 JIL.1JI1.2 JI1.3
cxeMma M IpUHIMI AeicTBus. Paspemaromnas cnocoOHOCTh U TTyOHHA JI1.4 J11.5J12.1
¢doxyca TOM. Abeppaliu deKTPOHHOH onTHKHU. OCOOEHHOCTH JI2.2J12.3
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 JI1.5J12.1
(TeMHOTIONIBHOE U CBETIONOIbHOE n300paxkeHue). Konrpact Ha J2.2J12.3
COBEPIICHHOM KpHCTaJlIe, KITMHOBUIHOM KPUCTAJIIE, H30THYTOM 213233
kpuctamie. /JIex/

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

31 32 33

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

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

J2.2J12.3

31 32 33

Paznen 3. [Ipsimoe pa3penieHne KpUCTALIHYECKON pelIeTKH

3.1 Ipsimoe pa3pemnieHne KpUCTAIIHIECKOH pereTkH. /JIex/ 7 4 JI1.1J11.2 JI1.3
JI1.4 J11.5J12.1

J2.2J12.3

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 JI1.5J12.1
JIMCIIOKALIMIO, BKJIoueHus. /JIex/ J12.2 J12.3

31 32 33
Pa3gen S. MHoronepuogHbie CTPYKTYPbl. DJICKTPOHHO- 30H0BbIii
MHKpoaHaau3. Oixke — cIeKTPOCKONUs.

5.1 MHoroneproaHble CTPYKTYPBI, Myap BpallleHus1, TapaielbHbIA Myap. 8 JI.1JI1.2 J11.3
B3aumoelicTBIE AIEKTPOHHOTO 30H 1A C BEIIECTBOM. DJIEKTPOHHO- JI1.4 JI11.5J12.1
30H/10BbII MUKpoaHanu3. Oxxe — 21eKTpoHsl, Oxe — JI2.2J12.3
cnekrpockonus. /JIex/ 2132233

52 MHoronepHoAHbIe CTPYKTYPBL. DIEKTPOHHO- 30HI0BBIH MUKPOAHAIH3. 4 J1.1J11.2J11.3
PacrpoBast anekrpoHHast MUKpOCKOTIHS. Qe — CIIEKTPOCKOTIHS. JI1.4 JI1.5J12.1
Ckanupyromas 30H10Bast MUKpockomus /T1p/ JI2.2J12.3

31 352 33
Pa3gen 6. Mnasi koHTaKkTHas padora
6.1 VHunuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpob /MKP/ 3.3 JI1.1J11.2 J11.3
JI1.4 JI1.5J12.1
J12.2J12.3
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. ®usnueckre OCHOBBI CKaHUPYIOIEH 30HI0BOI Mukpockonuu. CKaHUpyOmas TyHHEIbHAass MUKPOCKOIIMSL.

21. CxaHupyromas CHJI0Basi MUKPOCKOIHNS, aTOMHO-CHIIOBOH MHUKPOCKOII, MUKPOCKOII 3JI€KTPOCTATUYECKHUX 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
OTCYTCTBUS Y CTYJICHTa 0a30BBIX 3HAHHUH MO KYpPCY B IIEJIOM, JTHOO MO OTACIEHBIM €T0 YaCTSIM.

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
JIL.S | Ky V., Yanr XKJL PacrpoBast anekTpoHHast MUKPOCKOTIHS JIJIsl HAHOTEXHOJIOTHHA. Mockga : 9bC
Mertoabl 1 IpUMeHeHre: MOHOTpadus JlabopaTopust
(https://znanium.ru/catalog/document?id=470874) 3HaHuil, 2025
7.1.2. lonoJHUTeAbHAS TUTEPATypa
ABTODBI, 3arnaBue WznarensctBo, | Pecypc
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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'puropses B.B., pelIeHUs MH)KCHEPHBIX 33/1a4 B CBapKe: yueOHoe nmocodne -Umwxenepus,
Kanyruna A A. (https://znanium.ru/catalog/document?id=452621) 2024
JI2.3 | CanpHuKOBa M.M., | TpaHCMECCHOHHAS JIEKTPOHHAS MHUKPOCKOITHUS B OMOJIOTHH U Mocksa : KOV, OBC
Maintoruna JI.B., MeIunuHe: MOHOTpahust 2016
CaurtoB B.P., (https://www.studentlibrary.ru/book/ISBN9785000196014.html)
TonyoeB A.W.

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TE1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

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

32 |IOpaiit [DnekTpoHHSI pecypc] : aeKTpoHHO-0nOmmoTednas cucrema (ObC) / m3patenscto FOpaiit. URL:
https://biblio-online.ru

93 | YHuBepcuterckas OMOIMOTEKa OHNIAH [ DIEKTPOHHBINA pecypc] : 31eKTpoHHOo-0nbanoreynas cuctema (ObC) / OO0
Jupextmenua [Ma6mumunar. URL: http://biblioclub.ru/

94 | eLIBRARY.RU [3nekTpoHHbIH pecypc] : anekTpoHHas oubmnorteka / Hayd. anekrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 IlepevyeHb HHGOPMAIMOHHBIX TEXHOJIOT Wi

7.3.1 IlporpammHoe obecnieueHne

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

1O Kaspersky

OpenOffice

7.3.2 lIpodeccuonanbupie 0236l JAHHBIX U HH(OPMALTHOHHO-CIIPABOYHBIE CHCTEMbI

1. DnekTpoHHBIH KaTanor HaydHoi 6ubnunoreku Yenl'Y [DnekrTponHsIi pecype] : 6a3a ganubix / Yensnd. roc. yH-T. —
Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrsn. — Pexkum moctymna: TOJIBKO K3
CeTH yHuBepcuTeTa. — TeKCT : 3JIeKTPOHHBIH.

3. Web of Science : mynpTuaRCIIUILITHHAPHAS pedepaTuBHast 6a3a naHHBIX / kommaHus Thomson Reuters. — Pexxum noctyma:
Juid 3aperucTpup. nons3osatenei Yenl'V. — TekCT : 371€KTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum mgoctyna: mis
3apeructpup. nosp3osarenei YenlV. — Tekcr : 31eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri. — Pexxum qocTyma: assl 3aperiucTpup. Noabp3oBaTeneit
YenlV. — TekcT : 3NeKTPOHHBIH.

6. basza naHHBIX MapaMeTpOB CTPYKTYp HEOPIraHUYECKUX U OpraHndeckux coeauneHuit PDF-2;

7. Ilpesenranus « TpaHCMHCCUOHHBII 2EKTPOHHBIA MUKPOCKOIL, TEXHUYECKHE XapAKTEPUCTUKH U IIPUMEHEHUEY;

8. Ilpesenranus «KoauuecTBeHHAs pacTpoBask MUKPOCKOIIMS»:

9. HpCSCHTaHI/IH ((yCTpOﬁCTBO W IPUHIUIT HeﬁCTBHﬂ 30HAOBBIX MUKPOCKOIIOB, (bOpMI/IpOBaHI/Ie I/1306pa)KCHI/I$I 1 IPUMCHCHUC
30HI0BOY MUKDPOCKOIIU»;

10. IIpe3enTanus «PeHTreHOCTIEKTpaIbHbIM MUKpPOaHAIN3Y;

11. Mopo3zosa H.K. Kpucramnorpadust n Mmerons! uccrenosanus cTpykryp. Koncnekr nexunit MOU. 2004. 106 c.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

OCBOEHHUE AUCIUILIHHBI OCYIIECTBIIETCS B YIeOHOH ayJUTOPHUH ITEPBOTO KOPITyca, pacCUUTaHHO Ha 25 cryaeHToB. Ecim
3aHATHS BEAYTCA UL IOTOKA CTY/ICHTOB, TO IUCIHUIUIMHA BEECTCS B JICKIMOHHON ayIUTOPHH MIEPBOTO KOPITyCa,
paccunranHoii Ha 100 cTyIeHTOB.

JUis yCIeIHOTo OCBOCHUSI IUCIUILTHHEI ayTUTOPHUS JOKHA OBITH 000pYyI0BaHA MYIbTUMEIUIHBIM KOMIUIEKCOM U 3KPaHOM
JUISL IEMOHCTpALUU CNaiiIOBBIX Npe3eHTalNi.

Vcnonb3ytoTcs aMeKTPOHHBIA YWTaIbHBIN 351 HaydyHoi Oubnuotexu Yenl'VY (aynutopus 206) u yuebHas 1abopatopust
BBIYMCIIUTENBHON (U3MKH Kadenpbl TeopeTndeckor pusnku (ayauropust 222) Juist caMOCTOSITEIbHONH paboThI CTyIeHTa,
OCHAII[eHHBIE IEPCOHAIBHBIMI KOMITBIOTEPaMH, MYJITUMEIUIHON anmapaTypoil. B aymuropusx obecriedeH T0CTyI K
Pa3IUYHON CIPaBOYHON JINTEpAType, SHIUKIONEANAM, OnOIHoTrpadueckuM U MOJTHOTEKCTOBBIM 0a3aM TaHHEIX,
MH(OPMaLMOHHEIM pecypcaM «HTepHeT».

Ha xadenpe ¢pu3nku KOHICHCHPOBAHHOTO COCTOSIHUS IMEETCS CIeHaI3UpoBaHHas 1aboparopus - JlabopaTopus
9MeKTpoHHON Mukpockonuu Nel21, 123 DnektponHslii Mukpockon YOMB-100K, Bakyymuslii moct BYII-4,
ckaHupyromuit anekTpoHHbIid Mukpockorn JEOL JSM-6510L A, Bakyymusiit nmoct BYII-4, Bakyymusiii moct JEOL JEC-
3000FC, atoMuBIit crmoBoit Mukpockor Nanoeducator 11, KoMITbIoTepHI ¢ TPOrpaMMHBIM O0ecTIedeHreM — 2 IT.

9. METOAUYECKHUE YKA3AHUA 1JI51 OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUITIIMHBI (MOAY JI5T)

OcBoeHHE coiepKaHus yaeOHOH TUCIUIUTNHEI « NIEKTPOHHAS M CKAHUPYIOIIAs 30HI0Bast MUKPOCKOITHS» OCYIIECTBIIIETCS
Ha JIEKIISX U B IIPOIIECCE CaMOCTOSTENIFHOM yaeOHOH NeITeTbHOCTH CTYACHTOB.

JleKIIMOHHBIE 3aHATHS 00eCIEeYNBAIOT TEOPETUUECKOE U3ydeHHE TUCHUILIUHBL. OCHOBHBIMH METOJAMU O0YydEHHS SBIISIOTCS
MH(OPMaAMOHHO-00BSICHUTEIBHBIA 1 TPOOIeMHBIH. Ha nekiusx u3naraercss OCHOBHOE COIEp KaHUE TEM IIPOTrPaMMBl,
IIPOBOJUTCS aHAJIU3 OCHOBHBIX IOHATHI M PACCMATPUBAIOTCSI IPUMEPHL.

JIeKIMOHHBINA MaTepHa SABIAETCS BaXXHBIM, HO HE €MHCTBEHHBIM JUIA YCBOEHHA yueOHOI quciuiuinebl. Ero 0643aTensHO
HEOOX0AUMO JIONOJIHUTh MATEPUAIOM OCHOBHOM U IOTIOTHUTENBHON TUTEPATYPHI 110 TEME.

Ba)kHBIM MOMEHTOM TP W3ydSHUH JTFO00H AUCIATUTHHEL SBISCTCS OPraHU3aINs CAMOCTOATEIbHOM paboThl. [1pu ocBoeHNN
MaTepuala He CJIeIyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMIHAHHIO IIPUBEICHHBIX OIPEeieNIeHNH, (hOPMYITNPOBOK H
MOJIOKEHUH, eclii TpeboBaHus K Bam mpsiMo He yKa3bpIBaloT Ha 3T0. BrionHe 3 QeKTHBHON MOXKET 0Ka3aThCsl MOMBITKA
HOHSTH CYTh SIBJICHHS, BEIPA0OTATh CBOE OTHOIICHUE K HEMY, OIIMPAsiCh Ha MaTepHall, COAEPIKAIIUNCSI B PEKOMEHI0BaHHOMN
nuTepartype. Takxe peKOMEHAyeTCsl pABHOMEPHO PaCTIpEneNaTh Harpy3Ky CaMOCTOSTEIILHOTO OOYIECHHS B TCUCHHE
ceMecTpa.

B ciyaae npumeHeHus Ipy 00ydeHUN TUCIUIUIMHBI SJIEKTPOHHOTO 00y4eHHs, JUCTAHIMOHHBIX 00pPa30BaTEIbHBIX
TEXHOJIOTHI OOIICHHE 00YJarOIMXCSI ¥ TPEHOAaBATENs OCYIIECTBISIETCS B PEKUME PEATFHOTO BPEMEHH (OHIIAHH-IEeKIN
(BeOMHApBI), 9aTHI, BUACO-KOH(GEPEHINN | Ap.) WIH OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00ydeHns Moodle,
MS Office365, bopymbl, dEeKTpOHHAS TIOYTA U JIP.).

ITpu 0Oy4eHny ULl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI SJIEKTPOHHOE 00y4CHHUE, UCTaHIMOHHbBIC
00pazoBaTebHBIE TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXXHOCTE IIpHeMa-Tiepeiaui HH(GOPMAIUX B JOCTYHBIX IS HUX
topmax.

Peanu3anust qUCHMILUIMHBI C TPUMEHEHUEM 3IEKTPOHHOTO 00y4eHHUsI, JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONOTHH (Janee
— 30, 10T) ocymiecTBnsiercss Ha ocHOBaHUU «[10JI0XKEHUS O peaNn3alui OCHOBHBIX U TOTIOJTHUTEIBHBIX 00pa30BaTeIbHBIX
IpOrpaMM C IPUMEHEHHEM JIEKTPOHHOTO 00ydeHNS U TUCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHII B (heepaabHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBanus «UenasOMHCKUN rocynapcTBEHHbIH
yHHBEpcHUTET», «[1o10KeHNs 0 TIopsiIKe 3aueTa 00YIaOMUMHUCS TI0 OCHOBHBIM ITPO]ECCHOHAIBHBIM 00pa30BaTEIbHBIM
nporpammMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynsTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3zoBaTeNbHYIO AESTEIBHOCTD, YIEOHBIX IIPEAMETOB, KypCOB, AUCIUILTHH (MOIYNeH), MPaKTHK, JOTOTHUTEIBHBIX
00pa30BaTENbHBIX MPOrPAMM» IMOCPEICTBOM IMEKTPOHHON HHDOPMAIMOHHO-00pa3oBaTenbHOl cpensl PTBOY BO
«Uenl'V». B HCKITFOUHTENBEHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU pealin3aii 00pa3oBaTeIbHON ASATEILHOCTH C
npumeHerueM 20, JIOT MoryT mpuMeHSTh KOMIOHEHTHI, HE BXOASIINE B IIEPEUCHb IEKTPOHHOH HH(POPMAIIOHHO-
00pa3oBaTeNbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMHUCH C
HHBAJIMTHOCTBIO 1 OT'PAHUYEHHBIMHU BO3SMOKHOCTSAMMU 310POBbA

OcBoeHue JUCHUIUIMHBL HWHBaJIWAaMU W JIMOAMU C OIPAaHUYCHHBIMHU BO3MOXKHOCTSAMU 3J0POBbS  OCYIHIECTBIIACTCA C
HCIIOJIB30BAHUEM CIICHHUAJIBHBIX TCXHUYCCKUX CPEACTB U HHq)OpMaHHOHHBIX TCXHOHOFHﬁ, IpeaoCTaBIIACMbIX PeCprHLIM
y‘Ie6HO-M€TO}II/I‘IeCKI/IM LOCHTPOM I10 O6y‘IeHI/IIO HWHBAJIMAOB U JHI C OTPAHUYCHHBIMHU BO3MOKHOCTAMU 340POBBSI YenalV 1o
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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»

3ampocy oOydatomierocs (MOOWIIBHBIC CIICIMANBHBIC TEXHWYECKWE CPEACTBAa JUIL JIMIl C HAapYIICHHSIMH 3peHHI H C
HapyIICHUEM CIlyXa, aCCUCTHBHBIE HH(POPMALMOHHBIE TEXHOJIOTHH).

ITpu HeoOxXoanMocTH Ul OOYJAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul MPOBEICHUS IPAKTHUECKUX HIIH
7a00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CIIENHANBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIlUH,
pedeBbIe CHHTE3aTOPHI, SKPAaHHBIE JIYIIBI).

B yueOHble aymuropuu obecreunBaeTCs OCCHPENSATCTBEHHBIH JOCTYNm A OOYJalOmMXCS C WHBAIMJHOCTBIO U C
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBsl. B Kaxmoll ayguropuu, Tae OOy4aroTcsi MHBAIWABI U JIMIA C OTPAaHWYCHHBIMH
BO3MOXXHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOIMYECTBO MECT I OOYJAIOMUXCI C YyIeTOM
HapyLeHUH UX 340pOBbsl.

Jnst ocBOGHMS IMCLIUIUIMHEI MHBAJIMAAM M JHMIAM C OTPaHHYCHHBIMHM BO3MOXKHOCTSMH 3[0POBbSl IIPEIOCTABIACTCS TOCTYH K
MeYaTHBIM HCTOYHHWKAM, MMEIONIMMCS B HaydHOH OmbOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH C MOMOIIBIO CIIEIUANBHBIX TeXHHYECKHNX U IMPOTPAMMHBIX CPEJCTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe 27IeKTPOHHOTO TOKYMEHTa B (oHae HaydHOoU 6ubimotexn YenlV uian aneKTpOHHO-OMOIMOTEYHBIX CHCTEMAX.
VY4eOHO-MeTOANYECKHe MaTepHaNbl Ul OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
37I0POBBSI IIPEOCTABIIOTCA B (hOpMax, agalTHPOBAHHBIX K OTPAHMYCHUSM HX 3[0POBBS M OCOOEHHOCTSAM BOCIpPUSTHS
nHpOpMaLIUK.

Jnst MHBaNMMIOB M JIMI{ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIh30BaHNEM AUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHH.

IMpu mpoBemeHMM MPOMEXYTOUHOH AaTTECTAI[MM IO JUCHHUIUIMHE OOYJAIONMMCS C HHBAIUAHOCTBIO U C OTPAHWYCHHBIMH
BO3MOXKHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 10 MX 3asABJICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpMe B 3aBHCHMOCTH OT HX
WHIVBHIYAITbHBIX OCOOCHHOCTSH WHCTPYKIMH O TMOPSIKE MPOBEIACHUS MTPOMEKYTOYHON aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXKHOCTH OTBETOB Ha 3a/aHMA (IIHCEMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIBIOTEpE, MHCHEMEHHO mpudTom bpaiins, ¢
UCIIOJIb30BAHNUEM YCIIYT aCCHCTEHTA, YCTHO).

IIpn mpoBeneHHWH NPOLEAYPHl OLECHUBAHMS PE3YIBTATOB OOY4EHHS WHBAJIUAOB M JIMI] C OIPAaHUYECHHBIMH BO3MOKHOCTAMHU
3I0POBBSl MPEIyCMaTPHBACTCS HCIIONB30BaHWE MpenocTaBieHHBIX Yenl'Y mimm  COOCTBEHHBIX TEXHHYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WUX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpm HEOOXOAMMOCTH WHBAIHIAM H JIMIAM C
OTpaHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABIACTCS JOTIOJHUTENFHOE BPeMsl AJIs ITOJTOTOBKM OTBETAa HA 3aJaHMS,
TpOIIeTypa OIICHUBAHUS PE3YJIBTATOB OOYYCHUS MO AUCIUILTIHE MOKET IPOBOUTHCS B HECKOJIBKO ATATIOB.
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22.03.01 MartepuasoBeaeHUe H TeXHOJOTHH MAaTepHAJIOB, NPO(HIb " ®U3UKO-XHMHUS NPOLECCOB U
martepuajioB", PI1J[ ""JnekTpoHHasi U cCKaHMPYIOLIAsA 30HA0Bas MUKpockonusa'', 2026 r.H., ouHas
¢popma oOyueHus

PaGouas nporpamma qucuMIJIMHBI (MO1YJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHbsIM COBETOM (hU3NUECKOTO (aKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YueHoro coBera

(husuueckoro paxkynpTeTa COIIaCOBaHO M.A. 3arpeoun
3acenanuem kadeapbl GU3NKH KOHIEHCUPOBAHHOIO COCTOSTHUS

ITporoxon 3aceqanust Ne 05 ot 17.02.2026

3aBenyromuil kadeapoit COITIACOBAHO B.JI. byuensnukos
ABTOD (COCTaBUTEIIH) B. A. TromeH1IeB

CTpykTypa pa6oueii mporpaMmbl cO00TBeTCTBYeT mpukasy pekropa ®I'bBOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1
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