IMporpamma auctuineb " TeopeTndyeckne 0CHOBH KBaHTOBOH asekTponunku'; 03.03.03 "Pagnodusuka”.

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WNucturyt dpusuku

=T
=

4
X

¢
>
'w-
2

VYTBEPKIAIO
IIpopekTop mo oOpa3oBarebHON aesTebHoCTH KDY
Typunosa E.A.
R 20T

IIporpamMmmMa QuCHUILIMHBI
TGOQGTI/I‘IGCKI/IG OCHOBBI KBAHTOBOM QJIEKTPOHUKHA

Hanpagsnenne noarorosku: 03.03.03 - Pannoduzrka
[Tpoduns noaroroBku:_ Keanroras u CBY snekTpoHuKa
Kpanudukanus BblTyCKHUKA: OaKalIaBp

dopma 0OyUeHHUs:_OIHOE

SI3BIK OOyUEeHHS: PYCCKUI
I'on Havyanma oOyveHus Mo oOpa3oBaTebHOM mporpamme: 2023

O PAEKTPOHHBIH
ann Y‘]:IPIBEPCPITET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



IMporpamma auctuinzb "TeopeTndyeckre 0CHOBH KBaHTOBOH aekTpoHukH'; 03.03.03 "Pagnodusmka”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IMporpamma auctuinzb "TeopeTndyeckre 0CHOBH KBaHTOBOH aekTpoHukH'; 03.03.03 "Pagnodusmka”.

[IporpamMmy IcIMIUIMHBL pa3padoTai(a)(u): TIaBHbINA HayYHbIA COTPYAHUK, A.H. (tpodeccop) Epemun M.B. (HWUJI maruurtHoi
PaguoCTIEKTPOCKONMU U KBaHTOBOM 3n1eKTpoHuky uM. C.A. Ansrirynepa, Kagenpa kBaHTOBOH 71eKTPOHUKY U
panuocniektpockonuu), Mikhail. Eremin@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CIIOCOOHOCTBIO MOHUMATD TIPUHIIUIIBL pAOOTHI M METO/Ibl SKCIUTyaTallui COBPEMEHHOM

PAI03IEKTPOHHOM M ONTHYECKOM armapatypsl 1 000py10BaHHs

T1IK-4 (CITOCOOHOCTBIO UCIOJIL30BaTh 0A30BHIE 3HAHUS B 00JIACTH MAaTEMATUKU IS pelIeHU A
pa,HI/IO(l)I/BI/I‘ICCKI/IX 3aga4

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

OCHOBHBIE MOJIOKEHUS MOJIEKYJISAPHON (pU3NKU
HokeH yMeTh:

pabotats ¢ IHTepHeT pecypcamu

JlomxeH Bl1afeTh:
AHTJIMACKAM SI3BIKOM TSI paOOTH ¢ MOHOTPapUSIME U CTaThsIMU,  TAKXKE C MHTEPHET PeCcypCcami.
JoJKeH IeMOHCTPUPOBATh CIOCOOHOCTh U TOTOBHOCTb:

paboTaTh CO CTaThAMM M MOHOTpaUsMHU Ha aHTJIMHACKOM SI3BIKE.

2. Mecto gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruiHa (MOAyJb) BKoveHa B paszgen "B1.B.JIB.12.02 Jucturumas (MOgysH)" OCHOBHOM MPOpecCHOHATEHON
ob6pazosarenbHoi nporpammsl 03.03.03 "Paguodusuka (KeantoBast 1 CBY 31ekTpoHUKa)" U OTHOCUTCS K JTUCHMIUIMHAM MO
BeiGOpy uactu OITOIT BO, ¢opMupyemoii yuacTHUKaMK 00pa30BaATENIbHBIX OTHOIIICHUIA.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alluxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy obyuarommxcsa

OO011ast TPyI0OEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 3 3ayeTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 72 4aca(oB), B TOM umclie Jekuun - 18 yaca(oB), npaktuueckue 3ausartus - 0 yaca(oB), 1abopaTtopHbie
paboTsl - 54 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboThl - ) yaca(oB).

CamocrosTenbHast padoTa - 36 yaca(oB).
Kontposns (3auér / x3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 7 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOSTEJbHON Pa60ThI 0 AV CHHUIINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EeMKOCTh (B yacax) CTOSI-

N Pazeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJst MECTP| Bcero | B 3JI. | YeCKHe | YecKHe |TOpHbIE |TOpHbIe| Has
¢dopme BansaTus,| B 3J. |[pabdoThl,| B 3. pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. CtpykTypa TBEPABIX TEJI. DIEMEHTHI
1 Kpuctajiorpaguu. DneMeHTs (PU3MUecKon
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 2. DnemMeHTapHbIe BO30YKIEHHS B TBEPIbIX
5 [renax. JMHAMUKa KPUCTAJUIMYECKON PEeIIeTKH.

T o . 7 6 0 0 0 20 0 12
eIJIOBbIC U SJIEKTPUYECKHE CBOWCTBA TBEPIBIX
TeJl.
Tema 3. MarHuTHble CBOICTBA TBEPABIX TEJ.
3. |PoToHHBIE KPUCTAIUIBI M NX CBOWCTBA. 7 8 0 0 0 14 0 18
I1Toro 18 0 0 0 54 0 36

4.2 Cogep:xkanne qUCHUATLIHHBI (MO TyJIs1)

Tema 1. CTpykTypa TBEPABIX TeJ. DJieMeHThl KpucTauiorpacdpun. JjaeMeHThl (PU3HUYeCKON CTATHCTUKH. 30HHAS
Teopus TBEPBIX TeJl.

Cunbl Ban-pep-Baanbca, ux knaccugukanus. loHHas, KOBaJIEHTHAs] U METAIUTMUYECKAsl CBS3U B TBEP/BIX TEJaX.
Kpucrammyeckas pererka. Pemerka Bpass u ¢ 6a3ucom. O603HaYeHNUs Y37I0B, HANIPaBJICHUH W TUIOCKOCTEH B KpHCTa/lIaX
(wHAEeKCcH Muiepa). CriocoOb! ONVICaHUSI COCTOSTHHIA MaKpOCKOIIMUYECKON CUCTeMBL. Yciia COCTOSTHHM TSI MUK POYACTHII.
Kiaccuueckast 1 KBaHTOBasI CTATUCTUKHU, UX OCOOCHHOCTH ¥ YCJIOBHSI IPUMEHUMOCTH. DHEePreTUIecKre YPOBHU CBOOOTHBIX
ATOMOB. DHEPreTUUECKUi CIIEKTP JIEKTPOHOB B KpUCTAJUIE. 3aBUCUMOCTb SHEPIUU JIEKTPOHOB OT BOJIHOBOI'O BEKTOPA (3aKOH
JUCTIEPCUN).

Tema 2. DjieMeHTapHbIE BO30Y:KAeHH B TBEPABIX Teax. JuHaMHKa KpucTaUINYecKoli pemeTku. TemnoBbie u
3JIEKTPUYECKHE CBOMCTBA TBEPABIX TeJl.

YcnoBusi BOBHUKHOBEHUSI 3JIEMEHTAPHBIX BO30YXKIEHUI B TBEPIBIX Telax. BpeMsi )KU3HM 31eMEHTapHBIX BO30YXKICHUN.
Nmnyssc ponona. Heyrpyroe paccesinve (poToHOB Ha akycTrueckux oHoHax. TermoéMkocTs TBEpAOro Tena. Obnactu
HU3KUX U BBICOKMX Temreparyp. TerioeMKoCcTs 3JIeKTPOHHOIO ra3a. AHTapMOHUYECKUE B3aUMOJEHUCTBUSA B KpUCTaJUIaX.
TernonpoBoIHOCTb ANJEKTPUKOB B 00JIACTH BBICOKMX U HU3KUX Temrieparyp. TermonpoBogHocTs MeTamioB. Obnactu
BBICOKMX U HU3KMX TemIeparyp. PaBHOBECHOE COCTOsIHUE 3JIEKTPOHHOrO rasa. Jpeiid 3JeKTpOHOB NOA BIUSHUEM BHEIIHErO
3JIEKTPUYECKOro NoJIA. Bpems penakcanuy U AjuHa cCBOOOAHOIO Mpodera 3JIeKTPOHOB. DIIEKTPOIIPOBOAHOCTb YUCTBIX
METAJUIOB U METAJUIMYECKUX CIUIABOB. SIBieHue cBepxnpoBoaumoctu. [llenu B sHEpreTHueckoM CIEKTpe CBEPXIIPOBOJHUKA.

Tema 3. MaruuTHble cBOiicTBa TBEPAbIX TeJl. POTOHHbIE KPUCTAJIBLI M UX CBOIICTBA.

MaruuTHble cBolicTBa aToMOB. Kitaccugukaiiys MarHUuTHbIX MatepraiioB. [1oHbIi MarHUTHBIA MOMEHT aTromMa. MarHuTHas
BOCHPUUMYHBOCTD AMaMarHeTukoB. Juamaratusm. Kilaccuueckasi 1 KBaHTOBasi MOJIEN M NapaMarHeTu3ma.
AnrtudeppomarnetnsM, ¢peppumariesnm, pepputsl. Knaccudukarms GpoToHHbIX KprcTamioB. OCOOEHHOCTH MX MOBE/ICHUS B
MUKPOPE30HATOPAX U TUIEHOYHBIX BOJHOBO/AAX. OCHOBHI TEOpUU (DPOTOHHBIX KPUCTAUIOB B MaTepuaax ¢ JAeHCTBUTEIbHOM
TIOJIOXKUTEIFHON TUSJICKTPUYECKON MOCTOsTHHON. Mojenu HaHodacturl. dpakranbHoe npeacraBiieHue Teopuu Jdedast st
MaKpo- U HAaHOCTPYKTYp. TernoeMKocTh (ppakTabHbIX MAaKPO- U MUKPOCTPYKTYP. TerioeMKocTh (hpakTalbHbIX
HaHOCTPYKTYP.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeH s JJIsi CAMOCTOATEJbHON PAa60ThI 00yJaIOIUXCS M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHasl padoTa 00yYaIOIIMXCS BBITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJACTBE NperofiapaTeisi, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocrosiTesbHast padoTa MoApa3AenseTcss Ha CaMOCTOSITEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yJaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3aesioB) AUCHMIUINHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOATENbHOM paboThl 00yJaloIrecs YNTAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIpaBJICHHbIC Ha 3aKperIeHne 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUILIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 3JEKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCaMHU, BKIIOYASL:

SAEKTPOHHBH
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IMporpamma auctuinzb "TeopeTndyeckre 0CHOBH KBaHTOBOH aekTpoHukH'; 03.03.03 "Pagnodusmka”.

[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJIIO0)

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOX0TUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpeIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOIMIMMCS B OTHOM W3 JBYX BApPUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Nanomaterials - http://nanohub.org/resources/379/download/2005.07.15-sands-nclt.pdf Images

Quantum well -
https://www.google.ru/search?hl=en&newwindow=1&tbo=d&biw=1163&bih=879&tbm=isch&sa=1&q=quantum+well&og=quantum+w4

Quantum wire -
https://www.google.ru/search?hl=en&newwindow=1&tbo=d&biw=1163&bih=879 &tbm=isch&sa=1&q=quantum+wire&oq=quantum-+wi

Qugantum dot -
https://www.google.ru/search?hl=en&newwindow=1&tbo=d&biw=1163&bih=879 &tbm=isch&sa=1&q=quantum+dots&oq=Quantum+dc

CaepxmpoBoauMOCTs - http://www.youtube.com/watch?v=0IkiEQTpqgU

9. MeToanuecKHe YKa3aHUA AJIA 00YUAIOMIMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

B xXone J'ICKLII/H;i 06y‘~IaIOH_II/IMC$I PEKOMEHAYETCA:

- BECTU KOHCIICKTUPOBAHUE y'-IC6HOFO Marepuaia;

- 3a/laBaThb pEnogaBaTe/Ii0 YTOUYHAIOMKUE BOIPOCHI C LIEJIbI0 YACHEHUA TCOPETUUCCKUX HOJ'[O)KCHPIﬁ, pa3pcuieHuAa
CIIOPHBIX CI/ITyaHI/IIjI.

B pa60'mx KOHCIICKTAaX KEJIATCJIbHO OCTABJIATH I10JIA, HAa KOTOPBIX BO BHEAYJUTOPHOE BPEMA MOKHO CIEJIaTh

IIOMETKU U3 yqe6Ho—MeT0}1quc1<0ro obecrnieueHust JIJIS CAMOCTOSITEJTbHOU pa60T1>1 06yqa101unxc51, JOOIOJIHAIOIIETO

Martepua HpOCHyLHaHHOﬁ JICKIIUU, a TAKKE IMMOMETKHU, NMOAYECPKUBAIOIINE OCO6yIO BaXXHOCTb T€X WJIN UHBIX
TEOPETUYCCKUX TTOJIOKEHUH.

Tlocrne NpOoCIyHIMBAHHUA U KOHCTICKTUPOBAHUA HCKHI/Iﬁ 1o HaHHOfI AUCHUIUIMHE PEKOMEHAYETCSA CaMOCTOATEIIbHO
NOBTOPUTH HpOﬁIICHHbeI MaTtepuajl, O3HAKOMUTCA C COACPKAHUEM COOTBETCTBYIOIIUX IJIaB OCHOBHOH 1
,HOHOJ'IHI/ITCJII)HOﬁ JIMTEPATypbl, BHECTU COOTBETCTBYIOIINE JOMOJTHEHUSA B KOHCIIEKT HCKHHfI. Ocob0e BHUMaHKE
HeO6XOHI/IMO YAeJauTh BOIpocaM IJid CaMOCTOATEJIbHOTI'O U3YUYCHUS, KOTOPLIEC JIEKTOP 3a/1a1 Ha HpOLHCHLHCfI
JICKIIWHU.

J1ab0paTOpHbIE
paboTh

O3HAKOMUTBCS € JIEKIIMOHHBIM MaTEPUaiOM U PeKOMEHA0BaHHBIMH JINTEPATyPHBIMU UCTOYHUKAMHU Ha JAHHYIO
TeMy.

ITpuroroButs cipaBouHsle n3aanus. Haiiti agpeca mporpamm Ajist IpoBeAEHNs YUCIIEHHBIX PACUeTOB B
uHTepHeTe. [Ipy BBIUKMCICHNAX COXPAHUTD BCE ITPOMEKYTOUHbIE BHIKJIAIKH. [IpoBEepHUTh pe3yIbTaThl Ha
MIPaBUJIBHOCTb M COOTBETCTBHS OOIIMM (PM3UYECKUM TPEACTABICHHUSIM.

€aMoCTOsI-
TeJlbHas paboTa

311ech BaXKHO OTMETUTh, YTO OHA MOAPA3/eIsAeTCsl Ha CeyIOle BUIbL:

PaboTta ¢ JTEeKIIMOHHBIM MaTepHajioM (CM. BBIIIIE).

IToaroToBka K NpakTUYECKUM 3aHATHUAM (CM. BBIILIE).

PaboTa 1o moAroToBKe K KOJUIOKBUYMY I10 JICKITMOHHOMY MaTepuaty (CM. HUKe).
IToaroToBka K NMCbMEHHOMY JIOMAIIIHEMY 33JaHUI0 (CM. HUXKE).

IToaroToBka k 3a4ety (CM. HUXE).

3a4€T

JJ1 MOArOTOBKM K 3a4eTy 1o Kypey "®u3nka TBEpAOoro Teja" CTyIeHTbl JOKHBI UCIOJIb30BATh HE TOJBKO KYpC
JIEKIMI ¥ OCHOBHYIO JIUTEPATYPY, HO Y JOTOJTHUTENBHYIO IUTEPATYpY JUIsl BHIPAaOOTKH YMEHHUS JaBaTh
Pa3BEpHYTHIC OTBETHI HA ITOCTABJICHHBIE BOIIPOCHL. 3a AEHb WJIM /IBa [0 JAThl 3a4€Ta MPOBOANTCS KOHCYIbTALHSL.
Ha koHcynpTanmm npernogaBaTetio MOXHO 3aaTh BOSHHUKIIHE B XO/I€ MTOATOTOBKE K 3a4€Ty BOIIPOCHIL.

10. ITepeyenb nHQ OPMAIMOHHBIX TE€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOTo odecrnedeHnst 1 HH(OPMaMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEILHOTO MPOoLecca MO TUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJIS).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJIbLHOT0
npouecca no JUCIHUILIHHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOLYJIO) BKIIOYAET B ceOs1 CleayoIIne

KOMITOHCHTHI:

[NomenieHust 4151 caMOCTOSATEIBHON paboThl 00YYAIOIINXCs, YKOMIUIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOBI 1
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOHN TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecriedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayUTOPUH JIJIsI KOHTAKTHOM padoThI C MpenoaBaresieM, YKOMILIEKTOBAHHbIE CIIeMAIN3UPOBaHHON MeOebio (CTOJIbI

U CTYJIbsI).

KOMHI)IOTep W MIPUHTEP JIA pACIICYaTKN Pa3daTOYHbIX MATEPUAIOB.

MynpTUMeauiHas ayAUTOPUSL.

12. CpeacrBa aganranuu NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

[pu HEOOXOUMOCTH B 00pa30BaTEILHOM IPOLIECCe TPUMEHSIIOTCS CIISYIOIe METO/Ibl U TEXHOJIOTUH, O0JIerJyaroiime
BOCIIpHSITHE MH(DOPMALIK 00YYAIOIIMMKCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMU BO3MOKXHOCTSIMU 3[I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE AT Pa3IMYHBIX MTOJIb30BATENIEH;
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBetcTBum ¢ TpedoBaHusiMu PT'OC BO u yue6HbIM ruianoM no Harpasienuio 03.03.03
"Papnodmsuka” u npodumo noarotoBku "KeantoBas u CBY anexktponuka'.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.12.02 Teopemuueckue 0CHO8bL KGAHMOBOU INEKMPOHUKU

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_ 03.03.03 - Pagnoduszuka

IIpocpuss noarorosku: KeantoBas u CBY aneKTpoHNKa
Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBatesibHOM nporpamme: 2023

OcHoBHas JuTepartypa:

1. Meitnuxos, E. 3. O6mas ¢pusnka KOHIEHCHPOBAHHOTO COCTOSIHUA : yuebHoe rocooue / E. 3. Meinxos. - [JoJaronpyaHslii :
Nurennext, 2018. - 416 c. - ISBN 978-5-91559-246-8. - Pexxum mocryna: https://znanium.com/catalog/product/1026992

2. ®usuka TBepaoro Tena: YueoHoe nocodue / 10.A. Crpekanos, H.A. Tenskoga. - M.: U1 PUOP: HULL Nudpa-M, 2013. -
307 c.: 60x90 1/16. - (Beiciiee o6pa3oBanue: bakanaBpuat). (nepemer) ISBN 978-5-369-00967-3, 500 3k3. Pexum jpocryna:-
http://znanium.com/bookread.php?book=363421

3. HaHOTeXHONOrMY - yaapHbIA BBOAHBIA Kypc: YueOHoe nocodue / P.X. Maptun-Tlanbma, A. Jlaxtakust; [lep. ¢ anrn. E.I.
3abonorikon, A.B. 3abonorikoro. - lonronpyausiit: Uutemiekt, 2014. - 208 c.: 60x90 1/16. (o6n0xka) ISBN
978-5-91559-146-1. DnexTponHsIi pecypc. Pexum nocryna: http://znanium.com/bookread2.php?book=468199

JomnmoJHUTEILHAS IUTEpATypa:

1. Beenenue B (pu3MKy TBepOro Tena : nepeBo ¢ anrimiickoro / Y. Kurrens ; [Tog pen. u nep. A. A. I'ycesa; [lep. A. B.
ITaxuesa .- Mocksa : Hayka, 1978 .- 792 c. : un.

2. [IpyHOMTIBI TEOPUH TBEPHOTO Tela : mepeBox ¢ anrauiickoro / k. 3aiimaH ; [Tox pex. B. JI. Bornu-Bpyesnya .- Mocksa :
Mup, 1974 .- 472 c. : un.

3. KBaHToBas Teopus TBepAbIX Tel : nepeBof ¢ aHriuiickoro / Y. Kutrens ; ITep. A. A. I'yceBa .- Mocksa : Hayka, 1967 .- 491
C. : WiI., Ta0J.

4. Kypc nekuuii o (husHKe TBEpIOro Tejla Uil TeXHUUECKHX By30B: yueOHoe mocodue: YueoHoe nocodue / Yabanos B.E. -
CII6:BXB-IletepOypr, 2011. - 131 c. ISBN 978-5-0775-0677-9. DnektpoHHbIi pecypc. Pexum gocrymna:
http://znanium.com/bookread2.php?book=355277
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.12.02 Teopemuueckue 0CHO8bL KGAHMOBOU INEKMPOHUKU

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka

IIpocpuis noarorosku: KeantoBas u CBY aneKTpoHMKa
Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBartesibHOM nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows
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