MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaumeHoBaHune 06pa3oBaTe/bHOI NPOrpaMMbl: JIeKTPOMATEPHAIOBeleHHe, (PU3NKA H TeXHUKA
JIEKTPHYECKOH M30J11MH, Kaleseil U 3JIeKTPOKOHAEHCATOPOCTPOEHUS

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
HAHOTEXHOJIOI'YMA B DJIEKTPOTEXHUYECKUX MATEPUAJIAX

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemecTp - 75,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KontpoabsHas padora
Acce

JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

2 cemectp - 0,3 yaca;

MockBa 2024




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Szons ’ Bnageneyu oBopos B.A.
[IpenomaBaTelib * Mol ¢ NaerTbnratop R7859ba37-GovorovvA-80521624 B.A. T'oBopoB
COI''TACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
PykoBoguTens
6 o CeesieHun o Bnagensue U3N M3aK
V) pagoBaTeHLHOH Bnageney, NeoHos B.M.
HpOFpaMMBI WaeHTudHKaTop Rae2e323d-LeonovVM-ccc02b9b B.M. .HGOHOB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3W»

Ceefenua o Bragensue L3N M3

X a ik,

Bnageney,

CnaBuHCKMIA A.3.

Mol ¢

Wpentndukatop

R99b3b9%ab-SlavinskyAZ-c08f5214

A.3. CnaBuHCKUH




1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI

Heanb ocBoeHUs1 TUCHUIUIMHBL: [[epi0 OCBOCHUS JUCIUTUIMHBI SBIISETCS (OpMUpPOBAHNE 3HAHUNA
M0 KJIACCU(UKAIIMU, HA3HAYCHHUIO U TIPUMEHEHUIO PAANOMAaTEPHUaIOB U PaMOKOMIOHEHTOB. [loHnManHme
(GU3MYECKOW CYNTHOCTH TIPOILIECCOB, IMPOTEKAIOMUX B IMPOBOJAHMKOBBIX, IOJTYIPOBOJIHUKOBBIX,
JIUAJICKTPUYECKUX W MAarHUTHBIX MaTepuajax B pPa3UYHBIX YCJIOBHUSX OJKciulyatanuu. W3yuenue
OCHOBHBIX AJICKTPO(PU3NYECKUX, ONTHUYECKHX, MaTepuaynoB. M3yueHue (PHU3NYECKUX MPOLECCOB U
SIBJICHUH, MPOTEKAIOIINX B pagroMarepraiax U paguoKOMIOHEHTaxX

3agaun QU CHMILINHBI

- Pa3JIMYHLIC KJIACChI MATCPUAJIOB, UCIIOJIB3YCMbBIX B 3JICKTPOHUKE M HAHOSJICKTPOHHUKE.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[TIK-3 Cniocoben
y4acTBOBaTh B IPOBEACHUU
TEXHOJIOTHYECKUX
MPOLIECCOB U3TOTOBJICHUS
MAaTEepUAJIOB U U3IEIUI
3JIEKTPOU3OIISILIMOHHOM,
KaOebHOU U
KOHJIEHCATOPHOU TEXHUKHU

N-1nk-3 lemoHCcTpUpyeT
3HaHUS TEXHOJOTUYECKOTO
Ipolrecca Npou3BOJICTBA
MaTepuaioB
AIEKTPOU3OJISIIUOHHOM,
KaOeIbHON M KOHJIEHCATOPHON
TEXHUKH

3HaThb.
- OCHOBHBIC MCTOAbI UCCIICAOBAHUA
COCTaBa U CTPYKTYPbI MAaTCPUAJIOB;.

[TIK-3 Cnocoben
y4acTBOBaTh B IPOBEACHUU
TEXHOJIOTHYECKUX
MPOLIECCOB U3TOTOBJICHUS
MAaTEepHUAIIOB U U3IEIUI
3JIEKTPOU3OIISILIMOHHOM,
Ka0enpHON 1
KOHJIEHCATOPHOU TEXHUKHU

N-2nk-3 lemoHCcTpUpyeT
3HaHUS TEXHOJOTUYECKOTO
Iporecca Npou3BOJICTBA

151N 0505
AIEKTPOU3OJISIIUOHHOM,
KaOeIbHON M KOHJIEHCATOPHOU
TEXHUKH

3HATh:
- (huznueckue >3 HEeKTH B3aUMOICHCTBUS
Pa3IUYHBIX THIIOB U3TYYEHUS U MaTCPUH;.

IIK-5 Cnocoben
y4acTBOBaTh B
MCCIIEIOBAHUY MATEPHUAIIOB
U U3JIeTUMN
BJIEKTPOU3OJISIIUOHHOM ,
KaOeNbHOU 1
KOHJICHCATOPHON TEXHUKHU

N/I-2nk-5 YMeeT ucnoyibp30BaTh
MaTeMaTUYeCKUue MOJEIN
SIBJIEHUW W MPOLIECCOB,
MIPOTEKAIOIINX B U3JETUAX
AIEKTPOU3OJISIIITUOHHOMN ,
KaOeIbHON M KOHJIEHCATOPHOU
TEXHUKH

3HATh:
- OCHOBHbIE ()OPMYJIUPOBKH 3aKOHOB
TEPMOJAVHAMUKH CIUIOIIHBIX CPEL;.

IIK-5 Cnocoben
y4acTBOBATh B
MCCJICIOBAaHUH MaTEPHUAaJIOB
1 U3IIETUN
ANEKTPOUZONIAIIUOHHON ,
KaOeNnLHOH U
KOHJICHCATOPHOUN TEXHUKHU

NJI-5nk-5 JlemoncTpupyer
3HAHUSA MCTOIUK HpOBe)IeHI/ISI
AKCIIEPUMEHTAIIbHBIX
HUCCIIENOBAHUN U3 IeIi
AIEKTPOU3OJIALIMOHHOM ,
KaOembHON M KOHACHCATOPHOM
TEXHUKU

3HaTh.
- YCJIOBUA U3IOTOBJICHUA U TCCTUPOBAHUA
MaTCpHraJIOB HAHODJICKTPOHUKHU;.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCUTCS
DeKTpoMaTepuanoBe/ieHHe,

(I)I/I3I/IK8. n TCXHHKA

K OCHOBHOM TpodeccHOoHambHON 00pa3oBaTeIbHON MpOrpaMme
ANEKTPUYECKON

Kabeineil U
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aNIeKTpOKOHAeHcaTopocTpoeHuss  (mamee —  OINIOIN), wampaBinenwss  moarotoBku — 13.04.02
DJIEKTPOIHEPTETUKA U JCKTPOTEXHHUKA, YPOBEHb 00pa30BaHMsI: BBICIIEE 0Opa30BaHHE - MATHCTPATypa.

TpCGOBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:

- 3HaTh OCHOBBI MAaTEMATHYECKOTO aHAITN3a

- 3HaTb OCHOBBI TCPMOANHAMHKHU CINIOINHBIX CPEI

- 3HaTh DU3HKO-MEXaHHKA MAaTEPUAIIOB

- 3HaTh CTpoeHue aToma

- 3HaTh Onepanuu CHMMETPUN

- ymeTb [IpOBOUTE MOKCK U aHAIN3 HAYYHO-TEXHUYECKOU JIMTEPATYPHI
- ymeth OpMyITUPOBATH JJOTHYECKHU CBSI3aHHBIC TE3UCHI B €IIUHBIA TEKCT

PesynbTaTel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX equHHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
R KIIP | I'K | UKKII | TK p xOHTPOTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Cnoco0b1 36 2 6 - 6 - - - - - 24 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
W3TOTOBJICHUS [ToBTOpenue MaTepuaa mo paszaeny "Croco0s
CyOMUKpOKpHUCTAIIIYE W3TOTOBIICHHSI CYOMUKPOKPHCTAIUIMIECKUX U
CKHMX ¥ HAHOIIOPOILKOB HaHOMOPOMIKOB"
1.1 MeToabl H3rOTOBIEHUS 12 2 - 2 - - - - - 8 - IIposedenue uccnedosanuu: Padora
MIOPOIIKOB [TOMOJIOM. BBITIOJTHSETCS 10 MHANBUIYaJIbHOMY 33/1aHHIO.
1.2 OCHOBBI KOJIJIOUIHOM 12 2 - 2 - - - - - 8 - st mpoBeieHus: uccieq0BaHMsI IPUMEHSIETCS
XUMUH CJIeYIOIIIE MaTepUabl:
13 [Tomyuyenue 12 2 - 2 - - - - - 8 - Ilodzomoexa pacuemno-zpaguueckozo
HAHOYACTHII 3adanun: B paMkax pac4eTHO-TpadHIeCKOro
KOHJICHCAIIHEH 3a/IaHMS BBITIOHSIETCS YePTEXk KOHCTPYKIIHH.

J1J1s BBITIOJTHEHUS YePTEIKEH BBITTOTHSIOTCS
MIpeIBapUTENIbHbIE PACYETh OCHOBHBIX
IoKa3artesel, KOTOphIe YKa3bIBAlOTCS Ha
yeprexe. 3aJlaHue BBIOIHACTCS
VMHIMBUIYATBHO TI0 BapHaHTaM. B kauecTBe TeM
3aJJaHNS IPUMEHSIOTCS CIIeAYIOIINeE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BEHITIONHSACTCS 110 HHAWBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pewenue. KypcoBoil poeKT npeaycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacuyeTaMu
rpaduygecKyro 4acTe. B 3amanme BXoauT pacder
CIeAYIOIINX MOKa3aTesei:

Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEH M 33/IaHHH 110 TabopaTopHOi paboTte
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HEO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4 BBITIOJHEHUS JTA00PaTOPHOU paboThI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszaene "CrnocoObl M3rOTOBICHHS
CyOMHUKPOKPHCTAITMYECKIX 1 HAHOTIOPOIITKOB
MaTepHany.

Tloozomoska K ayoumopHviM 3aHAMUAM:
[IpopaboTka JIEKIINH, BEIITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Iloozomoska domauine2o 3adanus:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKY YMEHUI pelIeH s
npodecCHOHANBHBIX 3a1a4. /loMaliHee 3a1aHue
BBIIACTCS CTYICHTAM IO U3YYCHHOMY B pa3Jieie
"CrocoObI U3rOTOBJIEHHUS
CyOMHKPOKPHCTAITHISCKIX ¥ HAHOMOPOIIKOB'
MaTepHuainy. JJOmoMHUTEeTbHO CTYICHTY
HEO0XOIUMO U3YyYUTh JUTEPATYPY U pa3oOparts
TIPUMEPHI BBITIOTHEHUS TOTOOHBIX 3aJaHHH.
[IpoBepka qOMAIIHETO 3aJaHHS TPOBOTUTCS IO
HpeI[CTaBJ'IeHHI)IM IIUCBEMCHHBIM pa60TaM.
Iloozomoska 0oknada, 6bICHynIeHUA:
3amaHue CBA3aHO C YriyOJICHHBIM H3YYCHUEM
Pa3zesoB AUCIUILUIMHBI B CAMOCTOSTEIbHBIM
IIOUCKOM MaTepI/IaHOB JJIA paCKpLITI/ISI TEMBbI
IoKIIaaa. Matepualbl BEITIOTHEHHOH paboTh
MIPEJCTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX PE3eHTAIMOHHBIX
cnaiifioB. B kauecTBe TeM JOKIIAIOB CTyICHTAM
MIPeUIaratoTCs CISAYIOINEe BAPHAHTHIL:
Iloozomoska K KOHmMPOLHOU pabome:
N3ydenne matepuanoB mo pazaeny CrocoObt
N3TOTOBJICHUSA Cy6MI/IKpOKpI/ICTaHJ'II/I‘IeCKI/IX n
HaHOHOpOIHKOB U IIOATOTOBKA K KOHTpOJ'[BHOI\/’I
pabore

Iloozomoexa kypcosoui padomoul: Kypcosas
paboTa npecTaBiIeHa B BHIE KPYITHOH 3a1aun
10 y4eOHOMY KelCy, OXBaThIBAIOIIEH
HECKOJIbKO PACYCTHBIX BOIIPOCOB U BEIOOP

n
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BapHaHTa IPOEKTHOro perenus. [Ipumep
3a/laHus:

Ilo020mo6Ka K npaKmu4uecKum 3aHANMUAM:
Wzyuenne matepuana mo pasgeny "Croco0s
H3TOTOBJICHHUS CYOMHUKPOKPHUCTAIUINICCKUX U
HaHOMOPOMIKOB" ITOATOTOBKA K BHITIOJIHCHHIO
3aJaHUN Ha MIPAKTUICCKUAX 3aHATHIX
Ilposedenue Ixcnepumenma: Pabora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
Jlnsg npoBeneHus UCClIe0BaHMS IPUMEHSIETCS
cienytomiee 000pyaoBaHUE:
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepraa o pasaery
"Crioco0bl H3rOTOBJICHHS
CyOMHUKPOKPHCTAIUTHICCKIX H HAHOTIOPOIIIKOB"
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIIICHUS MIUHM3a1ad 110
paszneny "CrocoObI H3TOTOBICHUS
CyOMUKPOKPHCTAITHISCKIX H HAHOMOPOIIIKOB" .
CryneHTHl HeOOXOANMO MTOBTOPUTH
TEOPETHYECKHUI MaTepHa, pa3oopaTs MPUMEpPhI
peIIeHNs aHAIOTHYHBIX 3a/1a4. IIPOBECTH
pacueTsl 10 BapHaHTY 3aJaHU U CIIENaTh
BBIBOJIBI. B KadecTBe 3a1aHUs UCHIOIB3YIOTCS
CIIEIYIOIINEe YIPaKHEHHUS:

Ilodzomoeka pepepama: B pamkax
pedepaTHBHOM YacTH CTYyIEHTY HEOOXOIHM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO
BEIOPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
[IOATOTOBUTH MPE3EHTALUIO JUISL BHICTYIIIICHHS
0 pe3ybTaTaM padOTHl HA CEMUHAPCKOM
3aHATHH. B KadecTBe TeM pedepaTa CTYICHTY
MIPeUIaraloTCs CIeAYIOINe BAPHAHTHI:
H3yuenue mamepuanog 1umepamypusix
UCHOYHUKOB:

[1], 90-140
[2], 20-70
[3], 50-90




[5], 10-60
[6], 4-200
[7], 20-40

2 Metonapl aHanu3a 54 10 10 34
HaHOOOBEKTOB.
2.1 ATOMHO cuoBas 12 2 2 8
MHKPOCKOITHSI
2.2 I'panynomeTpraecKuii 14 3 3 8
QHAIU3.
2.3 PenTrenodazoBsrit 12 2 2 8
AHAIU3.
24 DNeKTpOHHAS 16 3 3 10
MHKPOCKOIIHSL.

Ilo020mo6Ka K meKyuiemy KOHmpoJio:
[ToBTOpenne maTepuana mo pasaeny "MeTtoas
aHan3a HAaHOOOBEKTOB."

Ilposedenue uccnedoganuii: Pabora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3a1aHHIO.
Jlns mpoBeieHusI NCCIIeTOBaHIS IPUMEHSICTCS
CIIEYIOIIHE MaTepPHabl:

Iloozomogka pacuemuo-zpaduueckozo
3adanua: B pamkax pacyeTHO-rpayecKoro
3aJ1aHus BBITIOIHIETCS YEPTEX KOHCTPYKITHH.
J17151 BBITIOJIHEHUS YepTEXKeEN BBITTOIHIIOTCA
MIpeIBapUTENIbHbIE PACUEThl OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHre BBIOTHICTCS
WHIWBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
3aJaHus TPUMCHSIOTCS CIICAYIOIIHE:
Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
MIPOEKT BEHITIONHSACTCS 110 HHAUBHIYATHHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccumuTaTh OCHOBHBIC TTOKa3aTenH paboTh
000pynoBaHus, BEIOpaTh ONTUMAIBHOE
pemenne. KypcoBoii IpoeKT npeaycMaTpruBaeT
MOSICHUTENFHYIO 3aIUCKY C pacueTaMu
rpaduyUecKyro 4acTh. B 3aaHue BXOIUT pacyer
CIIeYIONINX TTOKa3aTelNei:

Iloozomoeka K nabopamopnoii pabome: J1iist
BEITIOJTHEHUS 3aJaHU TI0 JIAOOPaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4 BBHITIOJTHEHUS JTA00PaTOPHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 U3yUYEHHOMY B
pasnene "MeTozpl aHAM3a HAHOOOBEKTOB. "
MaTtepuany.

Iloozomoexa Kk ayoumopHovimM 3anamuam:
[TpopaboTka JEeKIIH, BEIOJHEHUE U
MIOJITOTOBKA K 3amuTe 1ab. paboThI




Ilodzomogka domauinezo 3adanua:
IMoaroToBka AOMAITHETO 3aJaHKs HATPaBJICHA
Ha OTPaOOTKy YMEHHUH peleHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBITACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"MeTonpl aHann3a HAaHOOOBEKTOB." MaTepHay.
JIOTIOTHUTEIBHO CTYICHTY HEOOX0AUMO
W3YYUTH JUTEPATyPy U pazo0paTs IpUMeEpHI
BEITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3aIaHUs POBOJIUTCSI O
MpEACTAaBJICHHBIM IMTUCbMCHHBIM pa60TaM.
Iloozomogka doknada, gblcmynieHuA:
3ajaHue CBS3aHO C YIIyOJCHHBIM U3y4EHUEM
Pa3eoB AUCIUILUTMHBI B CAMOCTOSTEIbHBIM
TIOUCKOM MaTe€pHralioB AJid paCKpPbITUA TEMbL
IokIaga. Matepuralbl BEITIOTHEHHOH paboThl
MIPEICTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX PE3EHTAIMOHHBIX
cimaiizioB. B xauecTBe TeM JOKIIAIOB CTyICHTAM
MIpeUIaratoTCsl CIeAYIOINEe BAPHAHTHIL:
Iloo2omoeka K KOHmMPOILHOU padome:
M3yueHune MaTepHaoB o pas3aeiny MeTo bl
aHann3a HAaHOOOBEKTOB. W MOJATOTOBKA K
KOHTPOJIBbHOII paboTe

Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa npejcTaBiIeHa B BH/E KPYITHOM 3a1aun
Mo yueOHOMY Keicy, OXBaThIBAIOMICH
HECKOJIbKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MIPOEKTHOTO perreHus. [Tpumep
3aJaHHs:

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
W3yuenne maTepuana no pasaeny "MeToasl
aHann3a HAHOOOBEKTOB." TIOJITOTOBKA K
BBIIIOJIHCHUIO Sa}IaHI/Iﬁ Ha IMMPAKTUICCKUX
3aHATUAX

Ilposedenue yxcnepumenma: Pabora
BBITIOJTHACTCA 110 MHAWNBUAYAJIbHOMY 3a1aHUIO.
Jlnst mpoBeieHus UcCle10BaHUS IPUMEHSETCS
cienyromiee 000pyI0BaHUE:
Camocmoamenproe usyyenue




meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIBHOTO MaTepralia o pa3aey
"MeToas! aHaIN3a HAHOOOBEKTOB."
Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszeny "MeToxapl aHaMM3a HAHOOOBEKTOB.".
CryneHThl HeOOXOANMO ITOBTOPHUTH
TEOPETHYECKHUIA MaTepHa, pa3o0opaTs MPUMEpPEI
peIIeHNs aHAIOTHYHBIX 3a/1a4. IPOBECTH
pacueThl 10 BApUAHTY 3aJaHUsI U CIICNIATh
BBIBOJIbI. B KauyecTBe 3aaHuUs HCIOIb3YIOTCS
CIIEIYIONINE YIIPAKHCHUS:

Iloozomogka pedhepama: B pamkax
pedepaTHBHO YacTH CTYACHTY HEOOXO UM
MPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB 110
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
0 pe3yibTaTaM padOTHl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIPeUIaratoTCsl CIeAYIOINEe BAPHAHTHI:
H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1], 4-80
[2], 90-130
[3], 120-250
[4], 20-200
[5], 80-200
[6], 200-300
[7], 60-80

3ayeT ¢ OLEHKOH

18.0

0.3

17.7

Bcero 3a ceMmecTp

108.0

16

16

0.3

58

17.7

Hroro 3a cemectp

108.0

16

16

0.3

75.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyansHble KOHCYIbTAlMH 0 KYpCOBBIM IpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinael; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas

aTrTecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cnocobul uzeomosnenus cyoOMuKpOKPUCMALIUYECKUX U HAHONOPOUKOS

1.1. MeTobl U3roTOBICHUS TOPOLIKOB TTOMOJIOM.
Hcnonb3oBaHue pa3iMyHbIX TUIIOB MEIbHUL. METO1bl OJIyYeHHS] HAHOTIOPOIIIKOB OCAXK/ICHUEM
13 ra3oBoi (a3wl 1 U3 pactBopa. [Iporecch 0O0pa3oBaHus ¥ POCTA YACTHIL..

1.2. OCHOBBI KOJUIOMIHOH XUMUNA
[IpencraBieHuss O TOBEPXHOCTHOM AaKTUBHOCTH BEHICCTB. TepPMOJUHAMUYECKHE OCHOBBI
KOJUTONIHOM XuMuU. OCHOBBI CTAOMIIN3AIMH JUCTIEPCHBIX CHCTEM. .

1.3. [TonydyeHne HaHOYACTHUI] KOHJEHCAINEN
[TpuramMIBl 00pa3zoBaHus 3apojbimield u pocT dactuil. OCHOBBI METOJOB PACIBUIMTEIHHOU

CYIIKH.

2. Memoovl ananuza HaHo00bEKmos.

2.1. ATOMHO cujIOBasi MUKPOCKOITHSI

CkaHupylomume 30H10BbIe TPUOOPHI ISl UCCIICAOBAHMS U aTOMHOTO TU3aifHa HAHOMATEePHAaJIOB
(CTM u ACM). MeTtozsl uccienoBanusi CyoCTpyKTYpbl HaHOMaTepHaloB. MeTo/bl U ammnaparypa
JUISL KOHTPOJIS M KJ1accu(UKallMU HAaHOYACTHI] (HAHOIOPOLIKOB)..

2.2. I'paHyJIOMETpUYECKU aHATIU3.
[IpuHIUIIBI TPaHYJIOMETPUYECKOTO aHaiu3a. MeTonbl OmpelneseHus pa3Mepa YacTHil.
Craruueckoe cBetopaccesinue. JJuHaMu4ecKkoe CBETOPACCESIHUE. .

2.3. Pentrenoga3oBblii aHAIH3.
OcHoBbI a30BOT0 U CTPYKTYPHOTO aHaiu3a. Mcrnonp3oBaHHe PEHTTEHOBCKOTO M3ITyUEHUs s
WCCJICIOBAHMSI CTPYKTYPBI KPUCTAIIIA. .

2.4. DeKTpOHHAsI MUKPOCKOIIHSL.
Ckanupyromiass 1 NPOCBEUMBAIONIAsl AJIEKTPOHHAST MHUKPOCKOIUSA. DJIEKTpPOHHAs AUQPpaKIusl.
Mertonb! onpeaeneHus MophoIOrui HAHOOOBEKTOB. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. OcHOBHBIE IOHATHS JUCTIIEPCHBIX CUCTEM;
2. OCHOBBI TEPMOJAMHAMUKY CIUIOLIHBIX CPE;
3. ITpon3BOACTBO KOMIIO3UTHBIX MaTepUaJIOB;
4. IIpon3BOACTBO KEPAMUUYECKUX MATEPUATIOB.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 Koncyabranuu

Ayoumopiivie KOHCYIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. KonHcynbTanuu HampaBi€Hbl HA BBIMOJHEHHWE pPa3/IeIOB KYpPCOBOTO TMPOEKTa IOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarens). B pamMkax 4YacoB Ha TpPYNIOBBIE
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KOHCYJbTAIlMM Pa30HMparoTcs HauOoliee BaXKHBIE YAaCTH PACUYCTHBIX 3aJaHWil pasjiena
"CnocoObl M3rOTOBIEHUS CYOMUKPOKPUCTATNYECKUX U HAHOTIOPOIIIKOB"

2. KoHcynbranuu HampaBlieHbl Ha BBINIOJHEHUE pa3/ieJIOB KypCOBOIO TMPOEKTA IO
PYKOBOJCTBOM HacTaBHMKa (mpemojaBareis). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTAllMM pa3dmparoTcs Hamboyiee BaKHBIE YacTH PACUYCTHBIX 3aJaHUil paszziena
"MeTonsl aHajin3a HaHOOOBEKTOB."

I pynnosvie koncyromayuu no pazoeiam oucyuniunst (I'K)

1. OO6cyxnaenue  MarepuajgoB 1o  keiicam  paszmena  "CrocoObl  M3TOTOBJICHUS
CYOMUKPOKPHUCTAUNINYECKUX U HAHOTIOPOIIKOB"
2. OO0cyxaeHrue MaTepHalioB 1Mo Keicam pasjena "MeToibl aHan3a HaHOOOBEKTOB. "
Hnousuoyanvhvie koHcyibmayuu no Kypcosomy npoemy /pabome (MKKII)

1. Koncynpranuu MPOBOASATCSA o pazzaeny "CrocoOsI M3TOTOBJICHUS
CyOMHUKPOKPHUCTALITUYECKUX U HAHOTIOPOIIIKOB"
2. Koncynbramuu npoBoAsaTcs 1o pasneny "Meroabl aHaau3a HAHOOOBEKTOB. "
Texywuti konmpoas (TK)

1. KoHcynpranuu HampaBlieHbl Ha MOJyY€HHUE WHAUBUAYAIBHOTO 33aJaHUS AJIs BBHIIOJHEHUS
KOHTPOJIBHBIX MEpOIPUATHI no pazneny "CrniocoObt W3TOTOBJICHUS
CYOMUKPOKPHUCTATUNINYECKUX U HAHOTIOPOIIKOB"

2. KoHcynbranuy HanmpaBlieHbl HA MOTYYCHHE WHIUBUIAYATHHOTO 3aJIaHUS JUIS BBITOJHEHUS
KOHTPOJBbHBIX MEPONIPUATHI 10 pa3neny "MeTobl aHaTu3a HAHOOOBEKTOB. "

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHbBIC PE3YAbTAThl 00YUYEHUS 110

Howmep paznena

O1eHOYHOE CPEACTBO

e —. Konbl JUCLUIUIMHEI (B (TUII 1 HAUMEHOBAHUE)
WHIMKATOPOB | COOTBETCTBMH ¢ 11.3.1)
(B COOTBETCTBUH C pa3zieiioM 1) 1 ‘ >
3HaTh:
OCHOBHBIE METO/IbI ICCIIEIOBAHUS COCTaBa U V-1 + JlaGoparopnas pabota/lI"panynoMeTpus 4acTHIL, 3apsiz
CTPYKTYpPbI MaTepUAJIOB; IIOBEPXHOCTH YACTHIL.
¢buznueckne >PpPeKTs B3aUMOACHCTBUS Pa3THIHBIX JlaGoparopHas pabota/I"paHyToMeTpHs 4YacTUll, 3apsij
TUIIOB U3JIYy4YEHUS U MaTepuH; IIOBEPXHOCTH YACTHII.
N/1-2nk-3 +
JlaboparopHas pabora/Teuenue u gedopmarus
KHUJIKUX U )KMJKOMOAOOHBIX CHCTEM
OCHOBHBIC (DOPMYITHPOBKH 3aKOHOB VT2 + Dcce/OcHOBBI KOUTOMTHON XUMUU. OCHOBBI
TE€PMOJIMHAMMKH CIUIOIIHBIX CpeJ; TEPMOJIMHAMMKH JUCIIEPCHBIX CUCTEM
YCJIOBHS U3TOTOBJICHUS U TECTUPOBAHMS V-5 + KonTtposnbHast pabota/CTpyKTypa 4yacTHLL, 3apObILICH,
MaTEepHaJIOB HAHOAJIEKTPOHUKH; KPHCTAJJIOB, TUIEHOK
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. I'panynometpus yacTull, 3apsa noBepxHoctu yactuil. (Jlaboparopuas padbora)
2. Teuenune u aedopManms )KUIAKUX U KUIKOMOT00HBIX cucteM (JTaboparopHas pabota)

Dopma peanuzanuu: [TucemenHas padora
1. OcHOBBI KOUTOUTHOW XUMUH. OCHOBBI TEPMOJIMHAMUKH JUCTIEPCHBIX CHCTEM (Dcce)
2. CtpyKTypa 4acTull, 3apoJIbliei, KpucTamioB, ieHok (KontponsHas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp No2)

CTaHJApTHBIC IIpaBUJIa
B JUIIJIIOM BBICTABJIICTCA OLICHKA 3a 2 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANUYECKOE OBECHIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Bect, A. Xumus tBepaoro tena. Teopus u npunoxkenus. U.1 : nep. ¢ anrm. / A. Bect ; pen. 1O.
M. Tperbsikos . — M. : Mup, 1988 . — 555 c.;

2. Bect, A. Xumus tBepaoro tena. Teopust u nmpmwioxenus. .2 : nep. ¢ anri. / A. Bect ; pen. O.
. TpetbsikoB . — M. : Mup, 1988 . —334 c.;

3. Iapmun, A. T1. Matepuanosenenue. TexHuueckas KepaMuKa B MAIIMHOCTPOCHUH : YU€OHUK IS
aKaJeMU4ecKoro OakajgaBpuaTa By30B 10 HHKEHEPHO-TEXHUUECKUM HAIPABICHUSAM, 110
HAIpPaBJIEHUIO TOJTOTOBKK Maructpos "TexHonornyeckue MammHel 1 o0opynoBanue” / A. I1.
[apmuH . — 2-e u3a., uctp. u gon . — M. : FOpaiit, 2018 . — 296 c. — (bakanaBp. AkageMHUUECKUI
Kypc. Mogyis) . - ISBN 978-5-534-01484-6 .;

4. Bunorpanos, I'. B. Peosorust nonumepos : [MoHorpadusi] / I'. B. Bunorpanos, A. 5. MankuHs . —
M. : Xumusg, 1977 . — 438 c.;

5. MatThi03, @. KoMIio3utHble MaTepuaibl. MexaHuKa U TEXHOJIOTHSA : YIeOHUK A (PU3HUECKUX U
MaTepHATOBEIUYECKHUX CIIEIUATBLHOCTEH : iep. ¢ aHriL. / @. MatThi03, P. Ponuare . — M. :
Texnocdepa, 2004 . — 408 c. — (Mup marepuanos u TexHoxorui) . - ISBN 5-948360-32-6 ;

6. A. O. Kuraues, 0. U. I'onosun, A. B. Ympuxun, B. B. Kopenkos, A. W. Tiopun-
"Kepamuyeckue maTepHraiibsl Ha OCHOBE IMoKcHia iupkonus”, UznarensctBo: "TexHnochepa”,
Mockaa, 2018 - (358 c.)

https://biblioclub.ru/index.php?page=book&id=597091;

7. Anamenko H. A., Aradonosa I'. B.- "CBoiicTBa monmumepHbIx MaTepuanoB", M3gaTenbcTBo:
"Boar['TVY", Bonrorpaa, 2018 - (96 c.)

https://e.lanbook.com/book/157178.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. Office / Poccuiickuii makeT opUCHBIX TpOrpamm;
2. Buneoxondepeniuu (Maiing, Coepmxkas, BK u np);

3. Acrobat Reader.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(POPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/
4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3aareascTBa Elsevier - https://www.sciencedirect.com/
6. ba3a nannbix Web of Science - http://webofscience.com/
7. ba3za nannbix Scopus - http://www.scopus.com

8. ’Kypmuaua Science - https://www.sciencemag.org/

9. XKypnaasl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers (SPIE)
Digital Library - https://www.spiedigitallibrary.org/
10. KypuaJjbl no xumuu Thieme Chemistry Package komnanuu Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

11. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HaAaMMCHOBaHUE

Y4eOHble ayIUTOPUU IJIs TPOBEICHUS 1-206, JlexnmonHas
JICKIIMOHHBIX 3aHATUN U TEKYIIETO KOHTPOJIS ayJIuTOPHS

VYueOHbIe ayAUTOPUH TSI IPOBECHUS LI-206, JIexkinonHas
npaktuieckux 3aHsatui, KP u KII ayIUTOpHS

VYueOHbIe ayAUTOPUH TSI IPOBECHUS LI-206, JIexknnonHas
71a00paTOPHBIX 3aHATUN ayJIuTOpHs

VYueOHbIe ayAUTOPUH TSI IPOBECHUS LI-206, JIexkinonHas
MIPOMEKYTOUHOM aTTeCTaluu ayJIuTOpHS

[TomereHus AJi1 CaMOCTOSITENHHON paboThI 11-207,

KoMIbroTepHbIi Ki1acce

HOM@HIGHI/I?[ AJI1 KOHCYJIIbTHPOBAHUSA

11-206, Jlekinonuas
ayTUTOPHS

[Momemenus 11t XpaHeHHsI 000PYIOBaHUS U
y4eOHOT0 MHBEHTaps

1-107, Apxus
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HanortexHonoruu B QJICKTPOTCXHUYICCKUX MAaTCpHaAJIax

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

CtpyKTypa yacTHil, 3apo/ibliiei, KpucTawuioB, mieHok (KontponsHas pabora)
OcHOBBI KOJUTOUAHONM XUMUU. OCHOBBI TEPMOAMHAMUKH JIUCTIEPCHBIX cucTeM (Icce)
['panynomeTrpus yacTul, 3apsa noBepxHocTu yactull. (Jlaboparopnas padora)
Tedenue u neopmanus KUAKUX U KHUIKOMOI0OHBIX cucteM (JlaboparopHas padorta)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Nupekc KM: | KM- | KM- | KM- | KM-

Howme
a3I{eJ$a Paznen mucruninHel 1 2 3 4
P Hexens KM: | 6 | 10 | 12 | 16
1 CniocoObl U3TOTOBIEHUSI CYOMUKPOKPUCTATITUYECKUX U
HAHOIIOPOIITKOB
1.1 MeTo1pl U3TOTOBJICHHS TIOPOIIIKOB TTIOMOJIOM. +
1.2 OCHOBBI KOJUIOUIHOU XUMHH +
1.3 [Toryuenue HaHOYACTUII KOHJCHCAIIMEH + +
2 Mertop! aHaIn3a HAHOOOBLEKTOB.
2.1 ATOMHO CHJIOBasi MUKPOCKOIIHS + +
2.2 ['panynomeTpuueckuil aHaaus. + +
2.3 PentrenodasoBblii ananmus. +
2.4 DNeKTpOHHAs MUKPOCKOIHSI. +

Bec KM, %: | 25 25 25 25
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