


Padouas mporpamma aucuurinHbl « CTPpYKTYpooOpa3zoBaHHe H SIBJIEHHSA
nepeHoca B KpHCTaJlax H TOHKHX INIEHKax» [ o0ydYaroliuxcs I10
HanpagjieHnto moarotoBku 03.03.02 ®usuxa (Ilpoduns: Ousuka), cocTasieHa Ha
ocHoBaHHU @DenepanbHOr0 TOCYyJapCTBEHHOIO OOpa30oBaTEIbHOIO CTaHAapTa
BBICIIETO OOpa3oBaHus — OakanaBpuaT 1o HampasieHHio noarotosku 03.03.02
®du3uka, YTBEpXKIEHHOTO IMpHKazoM MHUHHCTEpCTBA HAyKH M BEICIIETO
obpazoBanus Poccuiickoii @enepaunu ot 07.08.2020 Ne 891 (¢ u3M. u mom.),
[lopsnka opraHusallid ¥ OCYyIIECTBIEHUS 00pa3oBaTeNbHOH OEATENBHOCTH IO
obpa3oBaTenbHBIM IMporpaMMaM  BEBICIIETo oOpa3oBaHHsi —  [IporpaMMaM
OakaynaBpuaTa, NporpaMmam CHELHHAIWTEeTa, [porpaMMaM  MarucTparypbl,
YTBEPXICHHOTO TMpHKa3oM MUHHCTEpCTBA HAyKH M BBICLUEr0 OOpa3soBaHHUsA
Poccuiickoit ®enepaunn ot 06 ampens 2021 r. Ne 245 (c u3M. u gom.), B
COOTBETCTBUH C y4eOHBIM ILIAHOM, YTBEPKIAEHHBIM YueHbsIM coBeToM @I HOY BO
«Jloul'Y» mis nabopa 2024 rona.

PazpadoTuik:

npogeccop xageaps! TeOpeTHYECKOH

(hH3HKH H HAHOTEXHOJIOTH .

JIOKT.(h13.-MaT. HayK B.M. IOpueHko

PaGouas mnporpaMya yTBep:KIeHAa Ha 3acefaHHH KadelIpel TeopeTHueckod OGH3HKH H
HAHOTEXHOJIOTHI.
[Tpotokou ot 26.03.2024 r. Ne 16

3apenyiouiii kadenpoit A.T. IlerpeHko
COT'JIACOBAHO:

JlexkaH (H3HKO-TEXHHYECKOTO

baxkyapTeTa C. A. ®onenko

28.03.2024 r.

YyeOHO-MeTOqHYCCKas KOMHUCCHS (QU3HKO-TEXHHUECKOro $aKyIbTeTH
I[Tpotoxon ot 27.03.2024 . Ne 2.

[Tpencenatens - 4 B. H. Kotenko
//,'v/

PyroBoauTen OCHOBHOI podeccHoHanbHOH / 7

00pazoBaTeNbHOH POrpaMMbI: F e

'/‘\_ Ve 4
KaHIHAaT (PH3HKO-MaTeMaTHYEeCKHX HayK /7 / A. B. besyc
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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
IMPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U CONYTCTBYIOIINE AUCIUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS U3yUCHHE JAHHOM:

JMCHUIUIMHBL TIpOrpamMMbl OakaiaBpuara: MaTeMaTHYeCKUH aHainu3, AHaIUTHYeCKas
reomeTpusi W JuHeWHas anreOpa. Teopus rpymm, OOmas M 3KCIepUMEHTalbHAs (U3KMKa
(Mexanuka), O0mas u sxkcriepuMenTanbHas pusuka (MonekynsapHas pusuka. TepmMoauHaAMHUKA).

1.2. JlucuuIuIMHBI, KypcOBbIE Pa0OTHI M MPAKTUKH, JJII KOTOPHIX OCBOCHUE JTAHHOUN
JTUCIUTUTMHBL  HeOOXOAMMO Kak mpemuiecTByromee: Dusznka nepOpMHPOBAHHBIX — CpeE,
[Tpon3BoACTBEHHAS: TPEAIUIUIOMHAS IPAKTUKA.

2. OIIMCAHHUE JUCHUIIVINHBI

2.1.  OOmas xapakTepucTUKa

HanmenoBanwue rmokasarens 3HaueHUE MoKa3aTels
HasBanue oO6pazoBatesbHON MTPOrpaMMbl 03.03.02 ®duzuka (ITpoduis: Ousnka)
[Iucdp m Ha3BaHUE B COOTBETCTBHH C b1.B.JIB.12.2 CtpyktypooOpa3oBaHue u
y4eOHBIM IIJIAHOM SIBJICHHS [IEPEHOCA B KPUCTAIIAX M TOHKHX

TJICHKAX
YacTh 00pa3oBaTebHOI MPOrpaMMBbI BapuatuHas yacTb: BEIOOp 00yJarOmerocs
KonuuectBo 3a4eTHBIX €MUHULL / BCETO YacOB 2172

2.2.  PacmpeneneHue 4acoB IO MeprojgaM 00ydeHus

OO0111€€ KOJINYECTBO YaCOB

o

o E CaMOCTOS-

dopma g 3 o
S JeKnu- | mabopa- | MpakTU- | TEIbHON dopma
o0yueHus 2 2 BCEro
5 OHHBIX | TOPHBIX | YEeCKHX | pabOThI+ KOHTPOJIS
KOHTPOJTh
OuHas 4 8 30 42 72 3a4er

3. IEJH JUCLHUIIAHBI

dopmMupoBaHue 3HAHUM U YMEHUH B 00JacTU MOJIYYEHHUS U HU3YYEHHsS] OCOOCHHOCTEH
(bopMHpOBaHUS CTPYKTYPbI U CBOWCTB HAHOKPUCTAIUTMYECKHX MaTepHAaJIOB.

4. KOMIIETEHIIUN OBYYAIOHIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHUS KOMIIOHEHTA OBPA30OBATEJIBbHOM NPOI'PAMMBI, X
NHINKATOPDBI U IIVTAHUPYEMBIE PE3YJIBTATBI ObYUEHUA

Komnerenun WHnukaTopsl Pesynbrarel 00yueHus
YK-1. YK-1.8. YK-1.8.1. 3Haer METO/IbI
Cnocoben OcylecTBisieT  NOMCK | KpUTHUYECKOTO aHalu3a M OLIEHKH
OCYIIECTBIISITh  TOUCK, | MHQOPMALIUK U PEIIEHUH | COBPEMEHHBIX HAYYHbBIX TOCTUKEHUHN
KPUTUYECKUM aHalu3 U | Ha ocHoBe | YK-1.8.2. Ymeer mnomyuyaTb HOBBIE
CUHTE3  MH(pOpManuH, | SKCIIEPUMEHTAIbHBIX 3HAHHS HA OCHOBE aHaJM3a, CUHTE3a U




MPUMEHSTh CUCTEMHBIA | JEHCTBUHI JIPYTUX METOJIOB
MOAXOA ISl  PELICHHUs VK-1.8.3. Bnaneer HaBBbIKAMH
MOCTaBJICHHBIX 3a7a4 M CCJIETOBAHMUS npo0iem
npoeCCUOHATIBHON JIeSITEIbHOCTH C
MIPUMEHEHHUEM aHaJIu3a U CUHTEe3a
YK-3. Crocoben | YK-3.5. YK-3.5.1. 3naet Bubl U GyHKIUU
OCYIIECTBIISATh [TpuMeHsieT NPUHLIMIIBI U | MEKIMYHOCTHOTO OOIIECHUS
COLIMAIIBHOE METO/Ibl OpraHu3aluu VK-3.5.2. YMmeeT ocymecTBIsTh
B3alMOJICIICTBHE U | KOMaHAHON MHTETPAIUIO JIMYHBIX U COI[UAIbHBIX
peaNn30BbIBaTh  CBOIO | JCSTEIBHOCTU HUHTEPECOB
pOJib B KOMaHe VK-3.5.3. Baageetr HaBbIKaMu
3¢ (heKTHBHONW KOMMYHUKAIINH B
MPOLIECCE COLUANBHOTO
B3aMMOJICVICTBUS

S. ITPOI'PAMMA JUCHUIIJIMHBI

HasBanue temnl

\ KpaTkoe conepxaHue TeMbl (BOIPOCHI TEMbI)

Paznen 1. CtpykTypa KpUCTaJUIOB U TUIIBI CBS3EH B HUX

CTpyKTypa KpUCTaILIOB..

Onucanue CTPYKTYpBI KpPHUCTAJIJIOB.
(Kpucrammmyeckue CTPYKTYPBHI, bopmyna
KpucTtajyla — 0a3uc W KpPHUCTaUIMYECKue
CTPYKTYpbl, 7 CHHTOHUH M peuieTku bpaBe —
JBYMEPHbIE M  TPEXMEpHbIE, IUIOCKOCTH U

uHJeKchl Muiepa, siueiiku Burnepa — 3eifTia,
3akoH Bynbda— bparra u np.)

Turnbl U3My4eHui.

Tunel uznyuenus U Metonbl uccienosanus. (Tpu
TUNA  U3JIy4EHUs PEHTIeH,  OXe
CIIEKTPOCKOINIHMSI M HEUTPOHHOE  M3JIYYCHUE;
TudpakIuoHHbIe MeToNbl — MeTof Jlays, merton
BpAILICHUS] KPUCTAJIJIa U METOJ, MOPOIIIKA, YCIOBUS

T paKIuy; obpaTHas peuieTKa, 30HBI
bpunnrosna; ATOMHBIN 51 CTPYKTYPHBII
(bakTopBl.).

Turbl cBsI3ei B KpUCTAJIAX. Tunbr  cBs3eit B kpucramiax. (Kpucramisr
MHEPTHBIX Ta30B — cuibl Ban — nep — Banbca;
WOHHBIE  KPUCTAUIBI —  JJEKTPOCTaTHYECKas

SHEprus W/uiau sHeprus MajenyHra; oObeMHbIN
MOJ1yJIb YIIPYTOCTH U CKHUMAEMOCTD).

MertamnyecKkrue U KOBaJI€HTHBIE CBSI3H.

Tunbl cBszeit B kpucrauiax. (Meramanueckue
KPHUCTAJLJIBI npencrasienuss  Jpyne
3ommepdenbaa; Bpems — pelakcalud, —JUIMHA
CBOOOJTHOTO TIpo0era; KOBaJCHTHBIC KPUCTAIIIBI U
KpucTaisl ¢ F - cBs3b10).

Paznen 2. SIBnenus nepeHoca B KpucTaaiax M TOHKHUX TJIEHKaX

SIBrenus nepeHoca.

SIBneHuss mepeHoca B KpUCTAIaX M TOHKHUX
IUIEHKaX: TEeIJIONPOBOJHOCTh (IIEPEHOC 3HEPTUH)
TEIIOOT/Aa4a, KOHBEKIMS U  H3JIyueHHE;
muddy3ust (mepeHoc Macchl); BA3ZKOCTh (MEPEHOC
MMITYJIbCA).
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JedekTsl B KpucTaIax.

HedexkTsl B KpUCTAUIAaX ©  OCOOCHHOCTH
CTpyKTypbl HaHomarepuanoB. (Knaccudukarus

nedekroB B KpHCTa/ulaX — TOYCYHBIC WM
OIHOMEpHble  Ae(eKTb;  JTUHEWHBIE  HIU
OJHOMEpPHBIC; ITOBEPXHOCTHBIE WIH JBYMEpHBIC
neGeKTsl — MEX3EepeHHble U MeX(asHbIe

TPaHUIBl; TOPHl M TPEHIMHBI B KPUCTALIAX: IO
Opogany, psuny, I'puddurcy n bapendbnarry).

Cerperauus npumMecei.

BzaumoneiictBue neheKToB u SIBJIEHHE
cerperanuu.  (B3aumopeiictBue  3apsiKEHHBIX

nedeKkToB C TpaHHUIAMH pasfiea — TpPaHUIbI
HAaKJIOHA U KPYYEHHUSI; POJIb aHU30TPOIUHU — HOBBIE
KaueCTBEHHbIC pe3yJbTaThI; MarHuTHBIE

TOYeuHble JAe(EeKThl W LEHTPhl JHJIaTalluy;
yIOpyrue  CBOMCTBa  KpUCTAJUIOB;  yIpyrue
MIOCTOSIHHBIE U C)KMMAEMOCTh KPUCTAJLJIOB).

YpaBuenus Ouka.

Hubdy3us  npumeced B KpucTaiax u
HaHOMaTepHajax M €€ CIEACTBUE B BHIE
cerperauuii. (YpaBHenus @Puka — 1 wu 2
ypaBHeHus @®uka; o0OrameHus TpaHUIl 3epeH
TOYCYHBIMU Je(eKTamMu, SBICHHS MOJI3Yy4EeCTH,
IUTACTUYHOCTH,  YINPOYHEHUS W JICTpaJaiiuu
MaTepHaioB).

I'paHnuHBIE yCIOBUS.

JlokanbHbIE 51 ry100aJbHbIE HapyLIEHUs
cummMmerpuu.  SBnenuss  cerperaumu.  Poib
IPAaHUYHBIX YCIOBUW IPH CErperanuu: yCIOBUS
Mak Jluna, Jlenrmtopa, @aynepa u 1p. OTKpbITbIE
U 3aKpBITBIE CHUCTEMBL. TepMOAMHAMHUYECKHE

MOTEHLIMANbl:  BHYTPEHHAS U CBOOOJHAs
(motenuman ['enprosipaia) SHEPrUM; MOTECHIIUAI
I'u66ca u SHTAJIbIINS, OOJIBIIIOM

TepMOI[I/IHaMI/ILIGCKI/Iﬁ IOTCHIIHAJI.

Paznen 3. SlBnenus nepeHoca B MOJUKPUCTAILIIAX

3Hepr1/1;1 CMCIICHHA.

KOHKYpeHTHBIII M KOONEpaTUBHBIA MEXaHU3MBbI
B3aUMOJICUCTBUS MPUMECEH. DHEPTUsl CMEIICHUSI.
B3aumoneiicteue nmnpumecerd JABYX COPTOB C
rpanuneit Oukpucramina. Kunetuka cerperanuu
IIpuMecel B MONIMKpUCTaIIaxX. Y paBHeHUs Puka u
npuHuun OnH3arepa.

OHeprus rpaHull.

OHeprusi rpaHull pasgena. JlucnokannoHHas
MOJIEJIb MAJOYIJIOBBIX TpPaHHUIl U €€ DHEPrusl.
IloBepxHOCTHasE DHEpPrus TpPaHULl pasjgena —
epBoe M BTOpPOE OOPHOBCKOE MPUOIMKEHUS;
MaJIeIIyHIOBCKasl COCTaBIIAIOIIAsl ITOBEPXHOCTHOU
sHepruu. CTPYKTYpHBIH U aTOMHBIN (DakTOpbl —
BHYTPEHHUH CTPYKTYPHBIH (akTop. DHMUTAKCHAL.
Monenu ®@panka u Ban nep Mepse.

[ToBepXHOCTHBIE YPOBHHU.

Jlokanu3oBaHHbBIE  COCTOSIHUSI Ha  IpaHHIax
pazaemna.  IloBepxHOCTHBIE  BOJHBI  Penes.
TamMoBcKue MOBEPXHOCTHBIE YPOBHH.
HOBerHOCTHLIe COCTOSIHUA Ha MEK3CPCHHBIX
rpanunax (monens Kponura — Ilennu, norennman
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Martsbe): - «aepToBay» jecTHuna. [loBepxHOCTHBIC
BOJIHBI Ha MCKKPUCTAJUIMTHBIX I'PAHULIAX.

Pacman u ynopsimouenue.

Cerperanus: pacnajgHble SBJICHHS U SBICHUS
ynopsaoueHus Ha uHTepdeiicax. PopmupoBanue
OCTPOBKOBOM  CTPYKTYpbl Ha  IOBEPXHOCTAX
uHTepdeiica. CnuHonanb u OMHOAAIIb.
TemneparypHsbie u KOHLEHTPaLMOHHBII
3aBUCUMOCTH CBOOOIHOM 3HEpruu I enpMrosbaia.

HanoctpyKkTypbl.

OcoOeHHOCTH CTPYKTYphl HAHOMAaTEpPHAJIOB U
THUIIBI HAaHOPa3MEPHBIX CHCTEM.
(HeynopsimoueHHBIE CHCTEMBI, TUCKIMHALUN B
HEYNOPSI0UEHHBIX MaTepuaiax; TPaHUIbI 3€pEH,
3€pPHOTPAaHUYHBIC CETPeralii ¥ METOIbl HX
UCCIIEJOBaHUN; HAHOKJIACTEPhl U HAHOKJIACTCPHBIC
CHCTEMBI; (hpaKTaIbHBIC CUCTEMBI; (QYIICPEHBI U
HAaHOTPYOKHU. Pa3mepHbie 3¢ heKThI B
HAHOKPUCTAJUTMYECKUX MaTepHaIax).

6. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

6.1.

®opma 00yyeHHs — ouHast, Kypc — __, CEMECTp — ___

HaumenoBanus pasaciioB U TEM

KonmuectBo yacoB

Jlexu. | Jlabop. | Ilpakr. | CPC | Bcero

Paznen 1. CtpykTypa KprCTaIOB U THIIBI
CBsI3€H B HUX

10 24

CTpyKTypa KpUCTAJIJIOB. .

Tunel U3ny4eHun.

Turbl CBsI3€M B KpUCTAJIAX.

Mertannndeckre U KOBaJICHTHEIC CBI3H.

Pa3nen 2. SIBnenus nepeHoca B KpUCTAIUIAX U

TOHKHX IINIICHKaX

SBneHus IEpCHOCA.

JledexTsl B KpucTamiax.

Cerperanus npumecei.

YpaBHenust Ouka.

['paHMYHBIE YCIIOBHSL.

Pa3nen 3. SIBnenus nepeHoca B
NOJIMKPUCTAIIIAX

SHCpFI/IH CMCIICHMA.

OHeprus rpaHMIl.

IToBEpXHOCTHBIE YPOBHH.

Pacnag u ynopsimouenue.

HanocTpykTypbl.

NTOI'O ITO KOMITIOHEHTY OIIOII
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OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIAA TEKYIIEI'O KOHTPOJIA

7.1.

YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTALIUA

KoHTpoJibHBIE BOIPOCHI

Pasnen 1

1.

Kpucrannuueckue cTpykTypbsl, ¢opMyla Kpucramia — 0a3uc M KpHUCTaNIMYECKUE
CTPYKTYpPBI, 7 CUHIOHMM UM pelIeTKu bpaBe — IByMepHBIE U TPEXMEPHBIE, INIOCKOCTH
1 uHJeKCchl Muutepa, siueiiku Burnepa — 3elitia, 3akod Bynbda— bparra u np.

2. Tpu THIa U3TY4YEHUS — PEHTIEH, 0)K€ — CIEKTPOCKOIUS M HEUTPOHHOE U3TydYECHHUE.

3. udpakumonnsle MeToAsl — Meron Jlays, MeToa BpallleHUs KpucTalga U MEeTOJ
MIOpOILIKA.

4. VYcnoBus audpakuuu; oOpaTHas pelleTka, 30Hbl bpuiuitosHa; aTOMHBIA U
CTPYKTYPHBIN (hPaKTOPHI.

5. Kpucramipl nHepTHBIX Ta30B — cuiibl Ban — nep — Basbca.

6. HoHHBIE KPHCTAIUIBI — AIIEKTPOCTATUYECKAsT YHEPTUS W/WIIK SHEprusi MazaenyHra.

7. O0beMHBIN MOJYJb YIPYTOCTH U CKUMAEMOCTb.

8. Merammdyeckue KpucTauiel — npezacraBieHus Jpyne u 3ommepdenbaa; Bpems
penakcaiui, AJIMHa cBoOOIHOrO podera.

9. KoBaneHTHBIE KPUCTAIUIBI U KPUCTAILIBI € F - CBsI3BIO.

Pasznen 2

1. SBnenus mepeHoca B KpuCTaJllaX U TOHKHX IUIEHKax: TEIJIONPOBOJHOCTh (IIEPEHOC
SHEPIun) — TeMI00TJaua, KOHBEKLUS U U3TyYEeHUE.

2. Juddysus (mepenoc Maccel) B KpUCTaIaX U TOHKUX TUICHKAX.

3. Bs3kocTs (epeHoc uMIynbca) B KpUCTAJUIAX U TOHKUX IJICHKAX.

4. Knaccuduranus nedekToB B KpHCTaIaX — TOYCYHBIC MM OJHOMEPHBIC Je(EKTHI;
JUHEWHBIE WJIM OJHOMEpHBIC; IOBEPXHOCTHBIE WIM JBYMEpPHbIE JE(PEKThl —
MEX3EpEHHbIE W MeX(a3Hble TPAaHUIBL, TOPHl W TPEIIMHBI B KPUCTAJUIAX: IIO
Opogany, Upsuny, ['pudpurcy u bapendnarry.

5. BzaummopelicTBre 3apsKEHHBIX AEPEKTOB € TpaHHUIlAMM pas3zesia — TPaHUIbl HaKJIOHA
U Kpy4YEeHHUS.

6. MarnutHble ToueuHbIe 1e(DEKTHI U IICHTPHI AUJIATAIIH.

7. VYnpyrue cBoicTBa KpUCTAIIOB; YIIPYI'He NOCTOSIHHbIE U C)KUMAEMOCTb KPUCTAJIIOB.

8. VYpaBuenus ®uka — 1 u 2 ypaBHenus Ouka.

9. OOoramieHuss TpaHUL] 3€peH TOUEYHBIMHU Je(eKTaMH, SIBIEHHS TOJI3y4ecTH,
IJIACTUYHOCTH, YIIPOYHEHUS U JerpaJalliid MaTepUasoB.

10. JIokanbHble M Tio0anbHble HApYIIEHUs CUMMETpUM. SIBieHus cerperanuu. Poib
IPAaHMYHBIX YCIIOBUW NpHU cerperanuu: ycious Maxk JIuna, JIenrmropa, @aynepa u
zp.

11. OTKpbITBIE U 3aKPBITHIE CUCTEMBI. Te€pMOAMHAMUYECKHUE TTOTEHIIUANIbI: BHYTPEHHSAS U
cBoOoHas (moTeHuman ['enpronpana) sHepruu; nmoTeHuuan I'm66ca um IHTAIBINS,
OOJBIIION TEPMOAMHAMUYCCKUN TTOTEHITHAT.

12. KoHKypeHTHBIH U KOONIEpAaTHUBHBIN MEXaHU3MbI B3aUMOJICHCTBUS pUMeEce. DHeprus
CMEILIEHUSI.

13. BzaumopeiictBue mnpumeceil JAByX COpPTOB C rpaHuueil Oukpucramia. Kuneruka
cerperauuy MpuMeceil B NOJIMKpUCcTaIIax. Y paBHeHuss @uka u npuHuun On3arepa.

14. Dueprus rpaHun pasnena. JuciokalMoHHas MOJEIb MaJOYIJIOBBIX TPaHMIl U ee
sHeprus. [loBepxHOCTHAs HEpPrusl TpaHUI] pas3jena — MepBoe U BTOpoe OOPHOBCKOE
OpUONMKEHUS;  MAJETYHTOBCKash — COCTABIJIAIONIAsl  MOBEPXHOCTHOM  DHEPrUU.
CTpyKTYypHBIN U aTOMHBIN (DaKTOPBI — BHYTPEHHUN CTPYKTYpPHBIH (pakTop.

Pazpnen 3.

1. DOnurakcus. Monenu ®@panka u Ban gep Mepse.
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2. Jlokanu3oBaHHBIE COCTOSIHMSI Ha TpaHUIax pasfaena. [loBepxHocTHBIE BOIHBI Pernes.
TamMoBckue IMMOBCPXHOCTHBIC YPOBHHU.

3. TloBepXHOCTHBIE COCTOSIHUS Ha MEK3€pEHHBIX rpaHunax (Moaenb Kponura — [lennu,
noTeHuman Marbe): - «aepToBay JIECTHULIA.

4. TloBepXHOCTHBIEC BOJIHBI HA MEKKPUCTAJUIMTHBIX TPAaHUIIAX.

5. Cerperanus: pacmagHbie SIBICHUS W SBICHUS YIOPAIOYCHHUs Ha HHTepdeiicax.
dopMupoBaHUE OCTPOBKOBOM CTPYKTYPBI Ha IOBEPXHOCTSAX HHTEpdeiica.
6. CnuHonmanp ¥ OMHOIAIIb.

7. TemmeparypHble ¥ KOHLIEHTPALIMOHHBIA 3aBHCHUMOCTH CBOOOJHOW HSHEPruu
I'ensMronpana.

8. HeynopsigoueHHble CHUCTEMbI, IUCKIWHAIMKM B HEYHNOPSAJOYEHHBIX MaTepHaliax;
TPaHUIIBI 3epEH, 3ePHOTPAHUYHBIC CerPeralii U METO bl UX MCCIICIOBAHUN.

9. Hanoxknactepsl U HAHOKJIACTEPHBIE CUCTEMBI; paKTalbHbIe CUCTeMbl. DyruiepeHsl U
HAaHOTPYOKH.

10. PasmepHsbie 3¢ (HeKThl B HAHOKPUCTAIUTMIECKUX MaTepHuasiax.

7.2. TeMbl THCbMEHHBIX Pa0OT (THUIBI 32/1a4)

— JSIBnenus nepenoca. Kunerndeckoe ypaBHEHUE

— @yHKUHMA pacnpeneneHus. JNEeKTPOIPOBOIHOCTb

— TennonpoBogHOCTS.

— Konuenuus amunsl cBo60gHOrO npooera.

— PaccesHue Ha npuMecsx U 3JIEKTPOHAX.

— KuHypaBHeHUE Npy HAJIMYUU MarHUTHOTO IIOJIA.

— DnexTtpuueckue u rpaaueHTHele nois. [Ipunuun On3zarepa.
— AHOMaJbHBIN U HOPMaJIbHBIN CKUH — 3()(PEKTHI.

— KBaHTOBaHNE ypOBHEW B MATHUTHOM IT0JIE.

— CnuHOBBIN napaMarHeTH3M U AuamarseTusm Jlannay.
KonTponbHast paboTa 1Mo HpoBEpKE TEOPETUYECKUX 3HAHMM — IO BCEM TEMaM, C
VICIIOJIb30BAaHUEM YKA3aHHBIX BBILIE KOHTPOJIBHBIX BOIIPOCOB.

8. PACHIPEJAEJEHHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OOmiast olleHKa 3HaHUM O00yyaroImMXCs MO JUCHUIUIMHE MpoBoauTcs 1o 100-OammpHON
HIKaJe HUCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3alioHHO-y4deOHas
paboTa B ayIMTOPHH OLIEHUBAETCS HAa OCHOBE TAKUX KPUTEPUEB KaK IMOCEHIAEMOCTb 3aHSATH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJIHEHUE JOMAIIHUX 3aJaHUi, aKTUBHOCTb BO BpeMs
NPOBE/IEHUS JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJEHHUH TEKYILEro Hu
IPOIIEHHOr0 MaTepuaia, peleHne 3a1ad 1 T.11.).

8.1. Cemectp 8

Howmepa paszzaenos Bunst pabot MaxcumanbHoe
pa pasit /bEP KOJIMYECTBO 0aJlJIOB
Opranu3anvoHHO-y4eOHas paboTa B ayAUTOPUHI 20
13 CamocTosTenpHas pabora 10
[TpakTuyeckas pabora 10
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KonTponbHas paboTa 1o TeOpeTHISCKOMY 20
MaTepuany
HUTOI'O 60
3ayer 40
OO01muii UTOT 3a CeMeCTp 100
CootBeTcTBHE 0a/IJIOB OLIEHKE
OrneHka 1o naTHOaIbHOM IIKaje
KomnuuectBo 6annos "
s 100 ECTS | Dxzamen, nuddepeHunpoBaHHbIN 3auer
3a4eT
90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TCHO
75-79 C XOpOIHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIIOBJICTBOPUTEIHHO p—
35-59 FX HE 3a4TCHO
0-34 = HEYIOBJICTBOPUTEIHHO -

9. OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOLECCA JJIsA JIML C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 3JOPOBbSA 1 UHBAJINI0OB

B xozae peanu3zanuyu QUCHHUILTAHBI HCIIOIB3YIOTCS CICTYIOIINE TOTIOTHUTEILHBIC METOIBI
00y4eHusl, TEKYLIEro KOHTPOJISl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTalliy 00Yy4aroIuXxcs B
3aBUCUMOCTH OT UX UHIUBUIYATbHBIX OCOOCHHOCTEH:

1) JUTSL CHEMBIX U CIIA00BUALINX

- JTeKIuu  O(QOPMIISIOTCS B BHJIE OJCKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MOMOIIbI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CIIeUeHUEM;

- JUIS  BBITIOJHEHWS  3aJlaHus  TpU  HEOOXOAWMMOCTH  MPEAOCTABISACTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)KE MCIOJIH30BAHUE COOCTBEHHBIX YBETUYMBAIOIINX
YCTPOMCTB;

- MMCbMEHHBIE 33JJaHus OPOPMIISIOTCS YBEIUYEHHBIM HMIPUDTOM.

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

- JeKIUU 0POPMIIIOTCS B BUJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMMCbMEHHBIC 33JIaHUS BHITOTHIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOH (opMe;

- 9K3aMEeH TPOBOJUTCS B TNHCHbMEHHONH (oOpMe HAa KOMIBIOTEPE; BO3MOMKHO
poBeJicHUE B OpMe TeCTUPOBAHUS.

3) JUISL JIUI] C HapYIIEHUSIMA OTIOPHO-JBUTATENILHOTO afapara:

- JIeKIuu  OQOPMIISIOTCS B BHJIE JJICKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTIeYeHUEM;

- MMACbMEHHBIC 33JITaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCS B YCTHOW (popMe WU BHITIOTHSIOTCS B MTUCHMEHHOU
dbopme Ha KOMIIBIOTEpE.

[Ipy HEoOXOIMMOCTH TpPEeNyCMATPUBACTCS YBEIUYCHHE BPEMEHH [UIS MOATOTOBKH
OTBETA.

[Ipouenypa  mpoBeneHHUS  MPOMEXKYTOUHOM  arTecTalu Il OOyYarommxcs
YCTAaHABIIMBACTCS € YYETOM WX HWHAMBUAYAIBHBIX ICHXO(PHU3NICCKHUX OCOOCHHOCTEH.
[TpomMexxyTouHasi aTTeCTalus MOKET MTPOBOAUTHCS B HECKOJIBKO JTAIOB.

[IpoBenenne TpoIeAyphl OICHWBAHHS PE3YIbTaTOB OOYYECHHS JIOMMYCKaeTcs C
MCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA.
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ObecneunBaeTcst JOCTYN K HHOOPMAIMOHHBIM U OMOIHOTrpaduueckuM pecypcam B CETH
WuTepHeT s Kaxkaoro oOydaromierocst B gopmax, aJanTUPOBAHHBIX K OTPAHHYCHUSM HX
3JI0POBbSI U BOCIIPUATHUS HH(DOpMAIUH:

1) JUTSL CIICTIBIX U CTa00BUISIINX

- B IICUYATHON ()OpME yBETUYECHHBIM IIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— B [IEYAaTHOH (opme;

- B (hopMe IIEKTPOHHOTO JJOKYMCHTA.

3) JUTSE O0YYArOIIUXCS C HAPYIISHUSIMH OITOPHO-/IBUTATEIILHOTO armapara:

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHHME YYEBHOI'O
MPOLIECCA

VYyeOubie 3aHsATUS mpoBoAsaTcss B 4 yueOHoM kKopryce Jonl'Y (r. onenx, mp.
Tearpanbubii, 13). Jlng mnpoBeaeHuss gaboOpaTOpHBIX 3aHATHM TpeOyercs ayauTopus,
00OpyOBaHHAsi MEJOBOM WJIM MapKEepHOH JOCKOW, MYJIbTUMEAMHHBIA MIPOEKTOP U SKpaH,
HOYTOYK, KOMIUIEKT y4eOHON MeOenu Ui CTYACHTOB, pabodee MECTO MpPEero1aBaTelsi, BEIXOI B
WHTEepHET — MPOBOIHOM MK C HCIOab30BanneM Wi-Fi.

JUis caMOCTOSITENIbHOM pabOThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii O6uOIMOTEKH YHUBEpPCHTETAa U JPYIHMX DIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-METOIMYECKOe OOECICUeHUe, MPEICTaBICHHOE B Y4EOHO-METOIUYECKOM KaOWHETe
Kadenpsl TeoOpeTHUeCKOl (PU3NKKU U HAHOTEXHOJOTul (ayn.256).

OOyuaronmecss HWMEIOT BO3MOXHOCTh  HCIIONB30BaTh  y4eOHBIE MaTepHajbl IO
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle IlenTpa AucTaHIMOHHOIO 00pa3oBaHMS
OI'BOY BO «/lonI'Y». Ilpu n3ydeHuH NUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHEe U
JMCTaHIIMOHHBIE 00pa30oBaTeIbHbIC TEXHOIOTUH.

C  ucnonp30BaHHMEM  pecypcoB  MIaTGOpPMbl  JUCTAHIIMOHHOTO  00pa3oBaHUs
OCYILECTBIISICTCSI TEKYLIUH KOHTPOJb 3HAHMN OOY4YalOLUIMXCS Ha OCHOBE TECTUPOBAHHS U
IIPOBEPKHU PE3YyIbTATOB CAMOCTOSTENIbHON paOOTHI.

11. PEKOMEHAYEMASA JIUTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. TepexoB C. B. ®usuka HaHOOOBEKTOB: [yuebHoe mocobue] / C. B. Tepexos, B. H.
Baproxun; I'OY BIIO «lonHY» - Jonenxk: JJonHY, 2013. — 418 c.

2. I'yceB A. U. Hanomarepuasbsl, HAHOCTPYKTYphl, HaHOTexHONoruu / A. . I'yce. —
U3n. 2-e. — Mocksa: ®uzmarnur, 2009. — 414 c.

3. IOpuenko B.M. HoBele MarHuTHble, ONTHYECKHE U  CBEPXIPOBOIUMBIE
HaHOMaTepHalibl [DJeKTpOHHBIA pecypc]: yueOHo-meroanueckoe nocodoue / B.M.IOpuenko -
Honenx: JoaHY, 2019. - Dnextponnsie nannsie (1 daiin)

4. Munocnackuii A.I'. Koncnekt neknuid mo Kypcy «OCHOBBI MPOIIECCOB MHUKPO- U
HaHoTexHojoruiy. — Jlonenk: JlonHY, 2018. — 246 ¢

11.2. JlomonHUTEIbHAS JIATEPATYPA

1. HanoTexHOJIOTHY U ClieNUalIbHbIe MaTepUaibl: yued. mocobue Juist CTYJEeHTOB BY30B,
oOyuaromuxcs 1no HanpasieHuto noaArotoBku 140140 — Texn. ¢usuka / ¥O. II. Connues, E. U.
[Tpsixun, C. A. Bonorkanuna, A. I1. [letkosa; nmox pen. FO. I1. Connnesa. — Cankr-IlerepOypr:
Xummzpgat, 2009. — 334, [1] c.
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2. Hanorexnonoruu: a3byka mns Bcex / H. C. Abpamuyk, C. M. Apomenko, A. H.
Bapanos u np.; noz pen. YO. /1. TperpsikoBa. — 2-e uza. — Mocksa: ®@uzmatiut, 2009. — 365 c.

3. Tepexos C. B. Bapuannonnsie npuHIuUIb! kiaccuaeckoir mexanuku / C. B. Tepexos,
B. H. Baproxun, A. I'. Ilerpenko; ['OY BIIO "lonenkuii HallMOHAIbHBIM YHUBEPCUTET",
®dusuko-texHuueckuii ¢axynprer, Kadenpa teopeTndyeckoil (U3MKM W HAHOTEXHOJIOTHH. —
Honenk: 'OY BIIO "onHY", 2018. — 52 c.

12.  HUH®OPMALMNOHHBIE PECYPCBI

1. HaunuonanbHast 3JIEKTPOHHASA OndbMoTeKa (HOB): dbenepanpHas
rocyaapctBeHHas uHdopMmarmonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnuoTeka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nata oOpamieHus:

01.09.2023). — Pexxum mocryma: cBoOOIHBIN, moAnucka. HeoOxoauma ycTaHOBKa MPOrpPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektponHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Juisi aBTOPH3OB.
noJIb30BaTeNel. —eKCT: AIEKTPOHHBIH.

3. Hayunast snextponnass OubOmmoreka «KubepJlenmHkay: caiit / Accoruanus
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CcBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIMH.

4. DNeKTPOHHO-O0NOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata o6Opamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
MoJib30BaTeNei. — TeKCT: AIeKTPOHHBIN.

o. IBC KOpaiitT: snekTpoHHas OuOIMOTeUHast cucrema: caT. — Mocksa, 2013, —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctyma: uisi aBTOPU30B.
IIOJIb30BaTeseN. — TEeKCT: 2JIEKTPOHHBIMN.

6. DyeKTpoHHO-0nb1uoTeunas: cucrema J{ouIl'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JI0CTyMa: CBOOOAHBIN. — TEKCT: 371€KTPOHHBIM.

7. yeKTpOHHbI KaTtajgor Hayunoil 6ubnmoreku Jlonl'Y: pasnen caiira / Hb
Houl'Y. — Tekcr: anekrponnsiii / DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara oo6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIN, 3JIEKTPOHHbBIC
JIOKYMEHTBI — J1s1 Ttosb3oBaTene JJonl'y.

8. Juexktponnblii apxuB [doul'yY: pazgen caiita / HBb Joul'Y. — Tekcr:
anektponHbii // OBC [onl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHwus:
01.09.2023). — Pesxxum roctymna: CBOOOIHBIIA.

13. ITPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnoparusnas nunen3us oY Ne 46484614)

2. Microsoft Office (koprioparuBHas muuen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammbsl Dream Spark 1st BRICIINX Y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD m1s1 cBOG0JHOTO IPOrpaMMHOTO 00ECTICUEHHS).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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