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1. HEJIb OCBOEHUSA JUCHUITJINHBI

Jucuunnuna «OcHOBBI (DU3MKU TBEPAOTO TEJla B HAHOMH)KEHEPHUM» BXOAMT B MporpaMMmy OakajaBpuara
«HaHoTexHOIOTHH M HAHOMAaTepHUasbl B IPUOOpOCTpoeHUM» 1o HanpasieHuto 28.03.02 «HanoumxkeHnepus»
u m3ydaercs B 3 cemecTtpe 2 Kypca. Jucummimny peanusyer baszoBas kadenpa «Hanorexnomorumu u
MHUKPOCHUCTEMHAs TE€XHUKa». JlucuumirHa cocTouT U3 6 pasnenoB U 10 TeM W HampaBjeHa Ha U3Y4YEHUE
(bu3nYeCKUX MPUHIUMIIOB UCIIOJIb30BaHUS HAHOMATEPUAIOB U HAHOCTPYKTYD.

[lenpto OCBOGHMS TUCHUIUIMHBI SIBISETCA IOJNyYeHHWE 3HAHUNW O 0a30BBIX MOHATHUSX, (UINYECKUX
INPUHLINIAX U SBJICHUSIX, YMEHUN U HAaBBHIKOB B MPOBEICHHM MAaTeMaTHMYECKOM OLEHKHU B 00JacTU (PU3HKHU
TBEpPIOTO Tena, s (OopMHpOBaHMS TMPEACTABICHUM O (PUINYECKUX TMPUHIUNAX HCHOJIb30BaHU
HaHOMaTepHUaJIOB U HAHOCTPYKTYp, MIPUMEHSIEMbIX B CO3aHUU MTPHUOOPOB HA UX OCHOBE.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA JHCIHUIIJIMHBI

OcBoenue qucuuuiMHbl « OCHOBBI (PU3UKH TBEPAOTO TEJIa B HAHOMH)KCHEPH» HAIIPABICHO HA
¢dopmMupoBaHue y 00yUyaromuXCcs CISAYIONIMX KOMIIETCHIUH (YaCTH KOMIIETEHIIHH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, popmupyemvlix y 00y4aouuxcs npu 0C80eHul OUCYUNIUHb
(pe3ynbmamul 0C80eHUS OUCYUNTUHDL)

Indp KoMmeTenmust HNupukaropsl ROCTHKEHHS KOMIIETEHITHH
(B paMKax JaHHOM TUCHMIIINHBI)
Crioco0eH prUHUMAaTh 000CHOBaHHBIC OIIK-5.1 3naer a¢pexTuBHBIE U Oe30IacHbBIE
TEXHUYECKHE PELICHUs! B TPOPECCHOHABHOM TEXHUYECKUE CPEICTBA M TEXHOJIOIUH B 00IaCTH
OIK-5 JIeITeNIbHOCTH, BEIOMpaTh S QEKTUBHEIE 1 HaHOUH)KCHEPHH;
Oe30mnacHble TEXHUYECKHE CPEICTBA U OIIK-5.2 Ymeer npuHUMaTh 000CHOBaHHBIE
TEXHOJIOTHU TEXHUYECKHE PELICHUs B IPOPECCHOHABHOM
JIeSITEbHOCTH;
CrocoOHOCThIO MPOBOUTH [IK-1.1 3naer 60a3bl JAHHBIX LIS IPOBEICHHS
MH(OPMAIIIOHHBIN ITOKUCK 110 OTACIBEHBIM MH(OPMAILIOHHOTO MOKCK I10 OTACIBEHBIM 00bEKTaM
TIK-1 00bEKTaM UCCIENOBAHUMI HCCIICIOBaHUMT;
[1K-1.2 ¥meer npoBoauTh HHGOPMALMOHHBIH MOUCK MO
OT/ZIEJILHBIM 00BEKTaM HCCIIEIOBAaHNH;
Crioco0eH onpenesnsiTh 3Tanbl H3rOTOBICHHS ITK-6.1 3HaeT OCHOBHBIE 3TAIbl U3TOTOBICHUS
3JIEKTPOMEXAHUYECKON CHCTEMBI, INIEKTPOMEXaHUUECKON CHUCTEMBI;
MK-6 (hopMupoBaTh nepedHr 000pyROBaHUS U [1K-6.2 Bnaneer HaBbIKaMy ()OPMHUPOBAHUS IIEPEUHS
I0CJIE0BATEIBHOCTh HEOOXOAUMBIX IS €€ 000pyI0BaHMs U ITOCIIEI0BATEILHOCTH
U3TOTOBJICHUS TEXHOJIOTUYECKUX MOIYJIEH U TEXHOJOTMYECKUX MOAYIEH U onepanui s
onepauuit U3TOTOBIICHUS AIIEKTPOMEXaHUUECKOI CUCTEMBI;

3. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OII BO

JuctmmuimHa «OCHOBBI (PM3MKHM TBEPIOTO TeJla B HAHOMH)KCHEPHI» OTHOCUTCS K 00513aTeITbHON YacTH
omoka 1 «Jluctumuael (MOIyNN)» 00pa30BaTeIbHON MTPOTrPaMMBbI BBICIIIETO 00pa30BaHMS.

B pamkax o0pa3oBaTenbHONW TPOrpaMMBbl BBICIIETO OOpa3oBaHUs OOydYaroIIMecs Tak)Ke OCBAaWBaIOT
Jpyrue IUCHUIUIMHBI W/WIU TPAKTUKH, CIIOCOOCTBYIOIIUE IOCTH)KCHUIO 3aITAHMPOBAHHBIX PE3YIIBTATOB
OCBOCHUS TUCIHILTHHBI « OCHOBBI (DM3UKH TBEPIOTO TeIa B HAHOMH)KEHEPUI.

Tabnuya 3.1. Ilepeyenv komnonenmos OIl BO, cnocob6cmeyowux 00CmudiceHuro 3an1aHupoB8aHHbIX
Pe3yIbmamos 0C80enUs OUCYUNTUNBI

IIpenmecTByomue Hocnenyromue
HaumeHnoBaHue P Y Y
HIudp JUCHUTITAHBI/ MOTYJIH, JUCIUTLTAHBI/ MOTYJIH,
KOMIIETeHIIUH . %
NMPaKTHKA NMPaKTHKA
CriocoOeH npuHUMATh OCHOBBI BOEHHOH OATOTOBKH. Hayuno-uccnenoBarenbsckas
000CHOBaHHBIC TCXHHYCCKHUEC bezonacHocth pabota (monydeHre IepBUYHBIX
peuieHus B JKU3HEACSTEbHOCTH; HAaBBIKOB
OIIK-5 podheCCHOHATBHON BBenenue B HAHOTEXHOJIOTUUH U Hay4YHO-HCCIIEI0BATENbCKON
JIESITETbHOCTH, BBIOMPATh MUKPOCUCTEMHYIO TEXHUKY:; paboTe);
3¢ PeKTUBHBIC U OC30IIACHEIC Xumus; TexHonornueckas MpakTUKa;
TEXHUYECKHE CPEJICTBA U IIpenauruioMHas npaxkTHKa,




HanveHoBAHE IIpenmecTByomue Mocaenyromue
Mudp AUCHMILTUHBI/ MOAYIH, JUCHMIIUHBI/ MOAYIH,
KOMMeTeHIH . .
NMPaKTHKA NMPAKTHKA
TEXHOJIOTHH TexHonornueckas IpakTUKa
(yueOHas);
Hayuno-uccnenoBarenbckas
pabora;
OCHOBBI IPOEKTUPOBAHHUS
J1a3epoB;
ComnpoTHBIIEHHE MaTEPUAJIOB;
CriocoOHOCTBIO TIPOBOANTH @dyHKIMOHATIBHEIE
MH(OPMALMOHHBIN TIOMCK 110 HaHOMaTepHaIbl;
OT/ICNBHBIM 00bEKTaM Hayuno-uccnenoBarenbckas
UCCIIEI0BaHUM pabora (1ony4eHue IepBUYHBIX
HaBbIKOB
Hay4YHO-NCCJIEA0BATEIbCKON
IK-1 paboThl);
TexHonornueckas NpaKTHKa;
[IpenauruioMHas npaxkTuKa;
TexHonornueckas IpaKTUKa
(yueOHas);
Hayuno-uccnenoBarenbckas
pabora;
Crioco0eH onpenessiTh ITambl Xumusi; Hayuno-uccnenoBarenbckas
W3TOTOBJICHHS pabora (1ony4eHue IepBUYHBIX
NIEKTPOMEXaHUYECKON HaBbIKOB
cUCTEeMbI, (POPMHUPOBATh Hay4YHO-NCCJIEA0BATEIbCKON
MepeYHu 000PYyIOBaHUS U paboTe);
MOCJIEI0BATEIBHOCTh TexHonornueckas NpaKTHKa;
HEOOXOIMMBIX JUIsl ee [IpenauruioMHas npaxkTuKa;
W3TOTOBJICHHS TexHonornueckast IpakTUKa
I1K-6 TEXHOJIOTHYECKUX MOyl U (yueOHas);
onepanuit CucreMbl
ABTOMAaTH3UPOBAHHOT'O

MPOEKTUPOBAHUS HAHOCTPYKTYP
M CUCTEM Ha UX OCHOBe™*;
Cucrembl
ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHHUS
reTePOCTPYKTYPHBIX JTa3epOB**;

* - 3aMONHSETCS B COOTBETCTBHM ¢ Marpuieil komnerenuuit u CYII OIT BO
** - 3JIeKTHBHbIC AUCUUILIHHBI /TIPAKTUKU



4. OFBbEM JUCHUILIMHBI 1 BUJIbl YYEEHOM PABOTBI

OO01mas TpyI0eMKOCTh AUCHUILTUHBI « OCHOBBI (PM3UKH TBEPIOTO Tea B HAHOMHIKEHEPHI» COCTABIISIET «4» 3a4ETHBIC CTUHUIIBL.
Tabnuya 4.1. Buowl yuebHot pabomuvl no nepuooam 0C8oeHUsl 00pa308amMenbHOU NPOCPAMMDBL 8biCULE20 0OPA308aHUSL OISl OYHOU OopMbL 00YUeHUS.

Cemectp(-b1)

Bupg yueOHoli padoThI BCETO, ak.u. 3

Koumaxmmuas paboma, ax.u 54 54
Jlexmmn (JIK) 36 36
JlaGoparopusie pabotsi (JIP) 0 0
ITpakTuueckue/cemunapekue 3ansatus (C3) 18 18
Camocmosmenvhas paboma obyuaouuxcs, ax.y. 63 63
Koumponw (sx3amen/3auem c oyenkou), ax.y. 27 27
ak.u.| 144 144

Oo0masi Tpy10eMKOCTb JHCHUILINHBI aK. Y.
3a4.ef. 4 4




5. COAEP)KAHUE JUCHUIIJINHBI

Tabnuya 5.1. Coodeporcanue oucyuniutvl (MoOYs) no eudam yuebHou pabomot ™

Bun
Homep HaumeHoBaHue pa3iena .
HaumeHoBaHMe TeMbI Conepixanune TeMbl y4ueoHOMI
pa3nena JTUACHHILTAHBI "
padoThI
Monenb atoma Tomricona., OmeiT Pesepdopaa, Moxens aroma bopa., [Toctynarsr Bopa,
1.1 Mozens atoma N . JIK, C3
ITonstie BostHbI e bpotinsa, OCHOBBI KBAHTOBOW TEOPHH aToMa, KBaHTOBBIE YuCIa.
OCHOBBI nyanmusMm ceeta. [Ipunnun @penens-Iioirenca. Onpit FOHra. BHemnni poroaddext
Beenenne B pu3nKy TBEpIOTO . .
Paznen 1 rena 1.2 KOPITY CKYJIIPHOBOJTHOBOM T'unoresa Jlyn ne bpoitnsa Dxcriepument JlaBrccona — JIxxepmepa. OnbiTel ToMcona n JIK, C3
TEOpUU TapraxkoBcKorO
nppaknus cBeTa Ha
1.3 Anppaxu . Judpaxmus Byneda-bparra , Meton Jlay» JIK
KPHUCTAJUTMIECKON perIeTke
[IprumHBI caMoopraHn3aIliy aTOMOM B TBepoM Tene. [lorsaTre kpucramia u
21 Beenenue B KPHUCTaJUTHIECKON CTPYKTYPBI cHMMeTpHsi. Onepariii CiMMeTprr. Bo3MoXXHEIE B TBEpAOM TIK
' KpHcTayuIorpaduio TeJe 3JIeMeHTH cuMMeTpuH Kitaccudukarust KpUCTaUDIHYECKUX CTPYKTYP TBEPIABIX TEI IO
Pazmen 2 |OcHOBBI KpucTaiUIOTpadun
npusHaky cummeTpun. Pemerku bpass. Kinaccsl cummerpun. ['pyrinber cummerpun.
OpueHTanys KpucTauma B .
2.2 p 1A Kp Wunexcer Munepa [TpuauHbl aHU30TpOTHH (HU3HMUECKUX CBOWCTB TBEP/BIX TEI JIK, C3
MIPOCTPAHCTBE
Mertammieckas XuMHUIecKas CBsi3b. MeTamminueckne KpucTauibl KoBaneHTHas XUMHAYEeCKas
N Knaccndukanms kprcraioB
Paznen 3 | Tumbl XuMUYeCKUX CBA3EH 3.1 10 THIIAM CBSI3eil CBs13b. KOBaJIeHTHBIC WJIM aTOMHBIE KpUCTAILTBI MIOHHAs XUMUdecKas CBs3b. IOHHBIE JIK, C3
Kpuctaisl Ban-gep-BanbcoBast xumuueckas CBsi3b. MONEKYISIPHBIE KPUCTAILIIBI
Toueunsie nedextsl, Bakancuu no [lortku u @penkento, Jnddy3nonHbie mporecchl
Pasnen 4 JledeKThI KpUCTAIUTNYECKOM 41 Knaccudukanus 1eQekToB  |BHYTPH KpUCTAUTMYECKOU pernetku, OqHoMepHbie nedekTol. JIuciokamu. Bums JIK. C3
CTPYKTYpBI ’ KPUCTAJUTMYECKON CTPYKTYPHI | Tuciiokauii, JIsymepHbie nedektol, TpexmepHsie nedexTsl, Biusane nedekToB Ha CBOWCTBA ’
TBEPIOTO Tena
DneKTpuuecKre CBOMCTBa MeTaumoB. Kitaccuieckas Teopust SJIEKTPOIPOBOAHOCTH. Teopust
mie, DNeKTPHYECKUE CBOMCTRA MOIYPOBOAHUKOB. OCHOBHI 30HHON TEOPHH.
OCHOBBI JIEKTPUUECKHUX Knaccudukarus TBepapIx Apyze, p yip p
Paznen 5 N 5.1 DNEKTPOHHO-IABIPOYHAS TPOBOAUMOCTH IOYIPOBOTHIUKOB COOCTBEHHBIE U ITPUMECHBIE JIK, C3
CBOWCTB TBEPIBIX TEI TEJ MO THUITY IPOBOJUMOCTH . .
MOTYIPOBIHUKH. THITE ¥ BIHSIHYE TIPIMECEH Ha IIEKTPUIECKHE CBOHCTBA OTYIIPOBIHUKOB,
p-n epexon. [TomympoBOAHUKOBEIH AH0, BUAB! 1 TPUHITNI PabOTH TOTYTIPOBOTHIUKOBBIX
OnTHyeckue cBofcTBa N .
. 6.1 TTonsTHe mnazmeHHON 9acTOThl, BHemHuit potoaddexr JIK, C3
Pasen 6 OCHOBBI ONITUYECKHUX CBOWMCTB METaJIOB
KPUCTAJJIOB 6.2 OnTuveckue CBOHCTBa IenTps! okpacku. [IpumecHbie eHTpsI, BHyTpenuuit potoddpdexr doropesucrop u K. C3
. 9

JUDJICKTPUKOB

dhoTommon.

* - zamonusiercst Tonbko o OUYHOU popme obyuenus: JIK — nexiuu; JIP — naboparopusie padotsi; C3 — npakTHYeCKHe/CEMHUHAPCKHE 3aHSTHSL.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHHUIIVINHBI

Tabnuya 6.1. Mamepuanoho-mexnuyeckoe obecneuerue OUCYUNIUHBL

Crnenuaau3upoBaHHoe
y4yeOHOe/1adopaTopHOe 000pyI0BaHHE,
IO n maTepuaJibl 171 0CBOCHUS
AUCHMIUINHBI (IPH HE00X0IMMOCTH)

Tun ayiuropuu OcHaleHue ayTuTopuu

Aynuropusi AJisl IPOBEACHUS 3aHATUH JIGKLIMOHHOTO
THUIIA, OCHAIICHHAS KOMILJIEKTOM
Jlexunonnas CICIHATH3UPOBAHHOMN MeOeH; JOCKOH (3KPaHOM) H Her
TEXHUYECKUMHU CPEICTBAMH MYJIbTUMEANA
Ipe3eHTalHH.

AynuTopus Aisl IPOBEAEHUS 3aHATHI CEMHUHAPCKOTO
TUMAa, TPYNIOBBIX U HHAWBUAYAIbHBIX KOHCYJIBTALUI,
TEKYILETO0 KOHTPOJIS U MPOMEXKYTOUHOH aTTecTaluy,
OCHAIIIEHHAs! KOMIUIEKTOM CIIEUATU3UPOBAHHON
MeOeIi U TEXHUYECKUMH CPEICTBaMK MYJIBTUMEANA
Ipe3eHTalMH.

CemuHapcKas Her

AyauTopust JuIsi CaMOCTOSITENEHON paboThI
o0yuaronuxcst (MOXKET UCTIONb30BATHCS IS
NPOBE/ICHUS CEMUHAPCKUX 3aHATHH U KOHCybTanmii), | Her
OCHAILIEHHAsI KOMITJIEKTOM CIIeLHaIM3UPOBAHHOM
MeOenu u komnbloTepamu ¢ goctynom B SUOC.

Jms  caMoCTosITeIbHOM
paboTHI

* - ayquTOpUs ISl CAaMOCTOSITEIFHOM padoTs! oOydaronmxcs ykassiBaercst OBSI3ATEJIBHO!

7. YHEBHO-METOAUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHUE JUCHHUIIJINHbI

OcHogHas numepamypa:

1. CasenneB U. B. Kypc ¢dusuku. Tom 3. KBanTtoBast ontuka. AToMHas pusnka. Ousuka TBEpAOro Teja.
®u3uKa aTOMHOTO fAIpa U AeMEHTapHbIX yacTull. — 308 c. — 2024

2. [IpynaukoB B. B., [Ipynaukos I1. B., Mamonosa M. B. KBaHTOBO-CTaTUCTHUYECKAsA TEOPHUS TBEPABIX
Ten. — 448 c. — 2022

3. B.W. lllumanckwii, E.IT. Typomma, H.H. KonpueBckuii. «OCHOBBI PU3UKHU TBEPIOTO Tei1a», MUHCK:
BI'Y, 2021

4. OcHOBBI (pM3UKHM TBEPIOTO TeJIa B HAHOMHXKeHEpHH : yueOHoe mocodue / E. A. Toctera, K. A.
[llep6akoB, M. M. Maxos, A. 1. Kapnes. — Mockga : PYJIH, 2025

Hononnumenvnasn aumepamypa:
1. Maryxun B. JI., EpmakoB B. JI. ®u3uka tBepgoro tena. — 224 ¢.— 2022

2. CyBopoB D. MarepualioBeIecHHE: METO/IbI UCCIICIOBAHUS CTPYKTYPBI U COCTaBa MaT€pUAJIOB 2-€ U3,
nep. u gon. YueobHoe nocobue mis CIIO. — Litres, 2023

Pecprbl qu)OpMCZL;UOHHO-meﬂeKOMMyHMKaL}LlOHHOIZ cemu «HHmepHem»:

1. ObC PY/IH u croponnune ObC, kK KOTOPbIM CTyAEHTHl YHHUBEPCUTETA UMEIOT AOCTYN Ha OCHOBAaHUU
3aKJIFOUYEHHBIX IOTOBOPOB

- OnexrponHo-ombanoreunas cucrema PYJIH — ObC PY/IH http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas oubnuoreka onnaitn» http://www.biblioclub.ru
- OBC KOpaiit http://www.biblio-online.ru
- OBC «Koncynbranr crynenray www.studentlibrary.ru
- OBC «Tpourkuit MOCT»
2. ba3bl TaHHBIX U TIOUCKOBBIC CHCTEMBI
- OJIEKTPOHHBIA (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKOU JOKyMeHTaIuu http://docs.cntd.ru/
- mouckoBas cuctema SAnmekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBnas 6a3a ganabix SCOPUS http://www.elsevierscience.ru/products/scopus/

Vuebno-memoouueckue mamepuanvl 051 CAMOCMOAMENbHOU Pabomuvl 00YYAWUXCI NPU OCBOEHUU
OUCYUNTUHBL/MOOYIS*:




1. Kypc nexunii no aucturuinae « OCHOBBI (PM3UKH TBEPAOTO Tea B HAHOMH)KCHEPUN.

* - Bce yueOHO-METOANUECKUE MaTepHaIbl 1711 CaMOCTOATEIbHONH paboThl 00yHaIOIMXCS Pa3MEILAIOTCs B COOTBETCTBHUU C JEHCTBYIOIMM
NopsAAKOM Ha crpanule aucuuinssl B TYUC!
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JlomKkHOCTD

PYKOBO/JMUTEJIBb OI1 BO
JlomeHT

damumus 1.0
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