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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 [leab ocBOeHUSI TUCUHMILJIUHBI.

VYyeOHas aucuumiinHa «®Pu3MKa U TEXHOJOTUS MaTEpUaoB KBAHTOBOW AJIEKTPOHUKHU»
CTaBUT CBOEHU 1EJIbI0 O3HAKOMJIEHHE C OCOOCHHOCTSIMU KOHKPETHBIX TEXHOJOTHI M YCTaHOBOK,
00OpyIOBaHUS Al POCTa KPUCTAIIIOB, BAPKU CTEKOJ, TEXHOJIOTHYECKOTO OOOPYHOBAHMS IS
MOJIyYEHUS! KPUCTAIUTMYECKUX COSAMHEHUN U 3JIEMEHTapHBIMU HaBbIKaMHU paOOThl HAa HUX, Opra-
HU3aLUs HAyYHO-UCCIIE0BATENbCKUX pabOT B 001aCTHU MOJyUYEHUS KPUCTAIUIMUECKUX COEAUHE-
HUH C IOMOIIBI0 COBPEMEHHOI anmaparypbl 1 HHPOPMAIIHOHHBIX TEXHOJIOTUH.

1.2 3agauu TUMCHUILIHHEIL.

3anava UCUMIUIMHEBL «PU3MKA U TEXHOJIOTUS MAaTEPUAIOB KBAHTOBOM 3JIEKTPOHUKH) CO-
CTOUT B 03HAKOMJICHHH C OCHOBHBIMU MPUHIIUIIAMHU TEPMOJUHAMUYECKOTO U KPUCTAIIIOXUMUYE-
CKOT'O METOJIOB MCCIIEJOBaHUS IPOIECCOB KPUCTAUIU3ALMH U KPUCTATIOPUZUYECKOTO U3YUEHUS
CBOMCTB MOHOKPHCTAJIJIOB; O3HAKOMJIEHHE C OCHOBHBIMU METOJaMH aBTOMAaTH3allUU pOCTa KpH-
CTaJIJIOB C UCIOJIb30BaHNEM HOBEUIIIETO POCCUIICKOTO U 3apy0eHOTO OMbITA.

1.3 MecTo AucuumJInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

Huctunnuna «Pu3nKa U TEXHOJIOTUSI MAaTEPHAIOB KBAHTOBOM AJIEKTPOHUKUY OTHOCHUTCS
K BapuatuBHON yactu bnoka 1 "{ucrummuuel (Mogynun)" ydeOnoro mana 03.04.02 ®usuka
HaIpaBJIeHHOCTH «PU3MKa KOHACHCHPOBAHHOT'O COCTOSIHHS BEIIECTBA» U OPUEHTHPOBAHA MPHU
MOJTOTOBKE MarrucCTpOB Ha O3HAKOMIICHHE CTYACHTOB C OCOOCHHOCTSMHU KOHKPETHBIX TEXHOJIIO-
Ui U YCTaHOBOK, O0OPYAOBaHUS ISl pOCTa KPUCTAILIOB Il MAaTEPHAIIOB KBAHTOBOM AJIEKTPO-
HUKU. JIMCIMITITMHA HAXOUTCS B JIOTHYECKON U COJIEPKATEIbHO-METOJOIOTUYECKOM B3aUMOCBSI-
31 ¢ apyrumu dactsimu OOI u 6azupyercst Ha 3HAHUSIX, TTOJIYYCHHBIX TTPU U3YYCHUH TUCIMUILIAH
«TepmonuHamuka, cratuctuyeckas (usuka, Quandeckas KuHETHUKa», «CIEKTPOCKOMHS KpH-
cTaiioBy, «Onrtukay, «Kpucramiorpadus», «Kpucramioduzuka.

1.4 IlepeyeHb MJIAHMPYEMBIX Pe3yJabTATOB 00y4eHHs MO AUCUMILIMHE (MOAYJIIO), CO-
OTHECEHHBIX € INIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeIbHOM MPOIrPaMMBbl.

N3ydyenue nanHoi yueOHON AMCHUILIMHBI HAMpaBieHo Ha GopMUpOBaHUE Yy 00ydaromuxcs 00-
nienpodeccronansHoi u npodeccuonanbHoit komnereHui (OIK-3, TIK-1)

No WNunexc | ConeprkaHue Komre- B pesynbrare u3ydeHus: yaeOHONW AMCHUIUINHBI

n1; KoMIe- | TeHuuu (wim e€ ya- o0y4aromuecs: JOIKHbI

" | TeHIMM CTH) 3HATh yMeThb BJIaJeTh

1. OIIK-3 | cnocoOHOCTBIO K ak- | METOJIbl  Opra- | OpraHu30BbI- CIOCOOHOCTHIO
THBHOW COLMAJIbHOM | HU3allMM TEX- | BaTb  HAy4YHO- | K aKTUBHOM CO-
MOOMJIBHOCTH, Opra- | HOJOTHYECKUX | MCCIeI0Ba- LUaJIbHON MO-
HU3AIUs Hay4YHO- | TIPOIIECCOB TeIbCKHE pabo- | OMIBHOCTH
UCCIIEIOBAaTENIbCKUX M | CHHTE3a Mare- | Tl B OO0JIaCTH
MHHOBAIIMOHHBIX pa- | pHAJOB KBaH- | pOCTa KPUCTaJ-
60T TOBOM  DJIEK- | JIOB

TPOHUKHU

2. I1K-1 CIIOCOOHOCTBIO CaMO- | TEXHOJIOTHIO (bopmynnpo- CIIOCOOHOCTBIO
CTOSITCIBHO  CTaBUThH | IIPOIIECCOB BaTh OCHOBHELIE | CTaBUTh 3ala4d
KOHKPETHBIE  3aJa4d | CUHTE3a Mare- | IPUHIIUIIBL Hay4HBIX  HC-
Hay4YHBIX MCCIENOBa- | pHajgoB KBaH- | TEPMOJUHAMU- CJIC/IOBaHUN B
Huil B 061macTH Qu3M- | TOBOM  9IeK- | 4eCKOro M Kpu- | O0macTu  Tteo-
KW W pelaTh UX C MO- | TPOHUKH crajuioxumuye- | pUd pocra Kpu-
MOIIBKD COBPEMEHHOMU CKOro meroios | CTAJLIIOB
anmapatypel W HH- HCCIIEIOBaHM
(bopMaIMOHHBIX —TeX- IIPOLIECCOB
HOJIOTHH C HCHOJIB30- KpHUCTaJUIN3a-




Ne Nunexc | ConpepkaHue KoMiie- B pesynbrare nzyueHust yaeOHON AUCHUTIIHHBI
LI KOMIIe- TeHUHH (Uu e€ ya- 00ydaromuecs: JOKHbI
TEHIUN CTH) 3HAThH yMeTh BJIA/IETh
BaHUEM HOBeHIero oy MOHOKpPHU-
POCCHUICKOTO U 3apy- CTaJIJIOB
OEKHOTO OIBITA

2. CTpyKTYpa U cofep:KaHHe TUCHUIIUHBI.

2.1 Pacnpeesienre TPYA0EMKOCTH JUCUMUILJIMHBI 110 BUAaM padoT.

OOmiast Tpy10EMKOCTD TUCIUILINHEI cocTaBisieT 3 3ad.en. (108 waca), ux pacnpenenenue
10 BUJaM paboT NPEACTaBICHO B TabJIMIIe

(051 cmyoenmos ODO).
Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (gackl)
1

KonTakTHasi pabora, B TOM 4ucJe: 42,3 42,3
AyauTopHbIe 3aHATHSA (BCero): 42 42
3aHATHA JIEKIIUOHHOIO TUIA 14 14
JlaGopaTopHble 3aHITHS 28 28
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, PAaKTUYe-
CKHE 3aHATHUS) ) )
HWNnas koHTaKkTHas padora: 0,3 0,3
Kontpois camocTositenbHoi pabotsl (KCP) - -
ITpomexyrounas atrectauus (MKP) 0,5 0,5
CamocrosiTesbHasi padoTa, B TOM YHCIE: 39 39
[TpopaboTka yueOHOTO (TEOPETHYECKOT0) MaTepHaia 39 39
KounTtpoJs: 26,7 26,7
IToaroroBka K ’K3aMeHy 26,7 26,7
O0mas Tpya0eMKOCTh qac. 108 108

B TOM 4HCJIe KOHTAKTHAsA 03 | 023

pabora

3a4. e/l 3 3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnipenenenue Bua0B yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3iesiaM IUCIUILTHHBL.
Pa3nensl qucuumninuHel, nu3ydaeMeie B 1 cemectpe (ounas ¢hopma)

KonuuecTBo wacos
Breaynu-
. AynutopHas
No HaumenoBanue pa3zaenon Beero paGota IT)(;ZE:Z
JI | 113 JIP CpPC
1 2 4 5 6 7
1. |OcHOBBI HAHORJIEKTPOHUKH 23 4 - 9 10
2. |Hamorexnomorus 24 5 - 9 10
3. IIepeHoc HOcHTENEH 3apsAia B HU3KOPAa3MEPHBIX 34 5 i 10 19
CTPYKTYypax
Hmoeo no oucyuniune: 14 - 28 39

[Tpumeuanue: JI — nekmuu, [13 — npakTudeckue 3ansatus / cemuHapsl, JIP — mabopaTopHbie 3aHsI-
tusi, CPC — camocrositensHas paboTa CTyAeHTa



2.3 Conepxanue pa3/iesioB IMCHUIIHHBI:
2.3.1 3aHATHS JEKIMOHHOI0 THIIA.

dopma TeKy-
Haumenosanue
No Copneprxanue pasera IETO
pasnena
KOHTPOJISI
1 2 3 4

OcHOBEBI HaHO- 1. ®YHIAMEHTAJIbHBIE ABJIEHUA: 3auer, 3arura

3JIEKTPOHUKU KBanrtoBoe orpanuvenue; bBamwmicruueckuii tpamc-|  JIP Nel

nopt; TynnenupoBanue; CnuHOBBIE Y3PPEKTHI.

2. DJIEMEHTBI HU3KOPA3MEPHbBIX

CTPVYKTVYP
CB00o1Hast TOBEPXHOCTh M MEX(a3HBIC TPAHUIIBL;
CBepXpelIeTKH;
MopenupoBaHie aTOMHBIX KOH(UTYpPAIHiA.

3. CTPYKTVYPbI C KBAHTOBBIM OI'PAHU-
YEHWEM BHYTPEHHUM OJJIEKTPUYE-
CKUM IIOJIEM

KBanToBbIe KOJIOMIIHL;
Moy asIIMOHHO-JIETUPOBAaHHbIE CTPYKTYPHI;
JlenbTa-nerupoBaHHbIE CTPYKTYPBI.

4. CTPYKTYPBI C KBAHTOBBIM OI'PAHU-
YEHWEM  BHEIIHUM  OJIEKTPUYE-
CKUM IIOJIEM

CTpyKTypBl METAT/AUAICKTPUK/TIOIYIIPOBOIHUK;
CTpyKTYpBI C pacleJICHHBIM 3aTBOPOM.

HanorexHomorus

1. TPAAUIIMOHHBIE METOJIbI OCAXJIE-
HMA ITIJIEHOK
XUMHYECKOE OCaXKICHHUE U3 Ta30BOM (a3bl;
MonexynspHO-1y4yeBas SMUTAKCHUSL.
2. METO/JbI, MCIIOJIB3VIOIIME CKAHU-
PYIOHIME 30H/1bI
Du3nIeCcKrue OCHOBBI;
ATOMHas UHXXEHEpUs;
JlokanpHOE OKHCIIEHHE METAJJIOB M TOJIYIPOBOIHHU-
KOB;
JlokanpHOE XMMHUYECKOE OCAXKJICHHE W3 Ta30BOM (ha-
3BI.

3. HAHOJIUTOI'PA®UA
DEeKTPOHHO-Ty4eBas IUTOrpadus;
[IpodunupoBanmre pe3ncTOB CKaHUPYIOIMIUMH 30H]1a-
MH;

Hanoneuats;
CpaBHeHUE HAHOTUTOTPAYUIECKUX METOIOB.

4. CAMOPET'VJIMPYIOIIMECS ITPOLIECCHI
Camocbopka;

Camoopranuzaiys B 00beMHBIX MaTepHaiax;
Camoopranuzanus npu 3MUTaAKCUU;
Ocaxnenue ieHok JIsurmopa—baomkerT.
5. ®OPMUPOBAHUE HAHOCTPYKTYPU-
POBAHHBIX MATEPHUAJIOB
ITopuctslii KpeMHUI;
[TopucTtblii OKCHJ aJTIOMHUHUS U CTPYKTYpPbl Ha €ro

3ager, 3ammuTa
JIP Ne2,3




OCHOBE;
YriepogHble HAHOTPYOKH.

3. [Tepenoc HoOcuTE- 1. TPAHCIIOPT HOCUTEJIEU 3APSIIA 3ayer, 3amuTa
neit 3apsina B Hus-|Pa3oBas uHTEpGEPEHIUS SJIEKTPOHHBIX BOJIH; JIP Ned,5
KOpa3MEepHbIX BousbT-aminepHble XapakTepUCTUKU HU3KOPa3MEpPHBIX
CTPYKTYypax CTPYKTYD;

OtpunarenbHOe CONPOTUBIIEHUE U3TH0a;
KsanroBsiit 3¢ ekt Xommia;
[Tpubopk Ha nHTEpPEpEeHITMOHHBIX dPdeKTax.
2. TYHHEJIMPOBAHUE HOCUTEJIEM 3A-
PAJA YEPE3 IIOTEHIIMAJIbHBIE BAPb-
EPbI
O/HO2JIEKTPOHHOE TYHHEIUPOBAHUE;
[TpuGops! HA OTHOZIEKTPOHHOM TYHHEJINPOBAHUH;
Pe3zoHaHCHOE TyHHENIMPOBAHMUE;
[TpuGops! Ha PEe30HAHCHOM TYHHEJIHPOBAHUU.
3. CHUH-3ABUCHUMBIN TPAHCIIOPT HO-
CUTEJIEU 3APSIA
I'uranTckoe MarHUTOCONPOTUBIICHUE;
CriuH-3aBHCHMOE TYHHEIIMPOBAHHCE,
Dddext Konno;
CHUHTPOHHBIE IPUOOPBHI.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
He npenycMoTpeHs!.
2.3.3 JIaGopaTopHbIe 3aHATHS.
dopma TeKy-
Ne Hanmerosae HaumeHnoBaHue 1a60paToOpHBIX paboT I1eT0
paszznena
KOHTPOJIS
1 2 3 4
1 OcHoBbl HaHO- |MccnenoBanue 3¢ddexta KBaHTOBOrO TYHHEIHpPOBa-|{OTYET 1O
AJIEKTPOHUKH  |HHS HA OCHOBE XapaKTEPUCTUK TYHHEJIbHOIO AM0/ia |1abopaTopHOM
pabote
2 | Hanorexnonorus [MccnenoBanne XapaKTEPUCTHK TIOJEBOTO TpaH3U-|OTYET 10
cTopa nabopaTopHOit
pabote
3 | Hanorexnounorus |MccnenoBanue XapakTepuCTUK MEMPUCTOPOB Ortuer o
nabopaTopHOit
pabote
4 |Ilepenoc Hocure- [MccnenoBanue CBOWCTB KBAa3MOJHOMEPHBIX MHUKpO-|OTUeT 1o
Je 3apsiia B HU3- [IPOBOJHUKOB "1abopaTopHOii
KOpa3MepHBIX pabote
CTPYKTYpax
5 [Tepenoc Hocute- |MccnenoBanne sBACHUS KYJOHOBCKOW  Oiokaapl|OTYET MO
Jeif 3apsiia B HU3- [TYHHETUPOBaHUS "1abopaTopHOii
KOpa3MEpHBIX pabore
CTPYKTYpax

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
He npenycMoTpeHsl.




2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHus AJIs1 CAMOCTOATEIbHONH padoThl
00y4aomuXcH Mo JUCHUILIMHE (MOTYJII0)

No Bux CP [lepeuens yueOHO-METOAMYECKOTO 00ECIICUeHUS JUCIUILTUHBI
) 10 BBITTOJIHEHUIO CAMOCTOSITEIbHON paboThI
1 2 3
1. Meroanueckue yKazaHusl MO OpraHU3aluy ayJIUTOPHOW U BHEa-
[IpopaboTka yueOHo- JIHCS y P H YAUITOP
YAUTOPHOI CaMOCTOSITeNIbHOI paboThl, yTBEpXKIEHHBbIE Kaden-
ro (TeopeTuyueckoro) ° ", . .
poii TeopeTHuecKoi (U3MKKM M KOMIIBIOTEPHBIX TEXHOJIOTUH,
Marepuaia
npoTokoa Ne 9 ot «14» mapra 2017r.
2. ITonroroBka K TeKy-
11eMy KOHTPOJIIO

Y4eOHO-MEeTONUYECKHUE MaTepuasbl ISl CaMOCTOSTENIbHON paboThl 00ydYaromUXCs U3
YHUCiia MHBAJIUAOB M JIMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasstorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHUSIM HX 3JJOPOBBS M BOCIIPHUATHS HHPOPMAIUH:

Jlyist i1 ¢ HapyIeHUsIMH 3PEHUS:

— B MieyaTHOM popme yBeTHMueHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CIyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList i1n ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

B cootBerctBumn ¢ tpedoBanusmMu @I'OC BO no nanpasnenuto noarorosku 03.04.02
®uznka peannsanys KOMIETEHTHOCTHOTO MOJXOAa JOJKHA IMpeaycMaTpuUBaTh ILIUPOKOE HC-
N0JIb30BaHNE B y4eOHOM IpOIecce aKTUBHBIX U MHTEPAKTHBHBIX (JOPM IpOBENEHUs 3aHATUN B
COUYETaHUH C BHEAYAUTOPHON pabOTOM ¢ 11esbi0 (OPMUPOBAHUS U Pa3BUTHUS MPO(DHECCHOHATBHBIX
HAaBBIKOB CTY/ICHTOB.

B npenonaBanuu Kypca UCHOIb3YIOTCSI COBPEMEHHBIE 00pa30BaTEIbHbIE TEXHOIOTHH:

1. Merton paboThl B MaJIbIX TpyIIax;
2. WuTepakTuBHAsA JeKIus (JIEKIUS — AUCKYCCHS, JIEKIUS C pa300poOM KOHKPETHBIX
CUTYaIHi).

VY enbHbIN Bec 3aHATHH, TPOBOJAUMBIX B HHTEPAKTUBHBIX (hOpMax, ONpeeNnsieTcs rI1aBHON
nenbio OOII, 0co6eHHOCTHI0O KOHTUHIEHTA 00YYaIOIIUXCS U COJIep)KaHMEM KOHKPETHBIX JUCIIH-
IUTMH, U B 1I€JIOM B Yy4eOHOM Ipoliecce JTOJKEH COCTaBIATh He MeHee 10 MpoIeHTOB OT 0011ero
00beMa ayJIUTOPHBIX 3aHATHH.

Hcnonb3yeMble HHTEpaKTUBHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH MO CEMECTpPaM M BUAAM
3aHITHI HA OYHOU hopme 0OyueHus

Cemectp Bun 3ansatus | Mcnone3yemble HHTEpaKTUBHBIE 00pa30Ba- Konunuectso
TEJbHbIE TEXHOJIOTUN 4acoB
9 JI WNHTepakTUBHAS JEKLHUS. 8
JIP MeTto paboThl B MaJIbIX TPYMIAX. 10
Hmoeo: 18

ComnpoBoJK/IeHHE CaMOCTOSATEIBHONW PadOTHI CTYIEHTOB TAaKXKE OPraHH30BaHO B CIEAYIO-
mux hopmax:

— YCBOEGHHE, JIONOJTHEHHE U BHUKAHHUE B pa30npaeMble pa3aessl AUCIHUIIHHBI IPA TTOMO-
M 3HAHWM, MOJy4aeMbIX MOCPEICTBOM M3YYEHHUSI PEKOMEHIYEMOW JTUTEepaTypbl U IIyTEM BbI-




MOJTHEHUS JTAOOPATOPHBIX padoT.

Bbonpimas gacTh nekuuit U nabopaTopHbBIE 3aHATUS MPOBOIATCS C HMCIIOJIb30BAaHHEM CO-
BPEMEHHBIX CIIPAaBOYHBIX MAaTEPUAIIOB, HATIAIHBIX MOJAEICH U MPHOOPOB, MOMOTAOIINX CTY/CH-
Ty HOHSTH CTPYKTYPY HCCIICYEMOTO BEIIECTBA.

JUis auI ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI IIPEIYCMOTPEHA OpraHU3aLuUs
KOHCYJIBTAIMH C UCIOIb30BaHUEM JIEKTPOHHON TOYTHI.

4. OueHo4YHbIE CPeCTBA JJIS TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTaluu.
4.1 ®oHI OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS TEKYEero KOHTPOJIS.
Oo6paszen 3apanuii 11 nadoparopHoit padotsl (JIP) st mpoBeaeHUs TEKYIIETO KOHTPOJIS
3HAaHUU N0 JqUcHUILINHE «DU3HKa U TEXHOJIOTHS MaTepHaIOB KBAHTOBOM 3JIEKTPOHUKI:
JIP o teme 1
1. Yto Takoe TyHHENbHBIN dPPeKT?
2. KakoBbl 0COOCHHOCTH CTPYKTYPBI TYHHEIHHOT'O JUO/IA TIO CPABHCHHIO C BBEIIPSIMHUTEITh-
HBIM THOI0M?
3. UeM OTIMYAIOTCS BOJBTAMIICPHBIC XapAaKTEPUCTHKHN TYHHEILHOTO M BBITTPSIMATEILHOTO
nuona?
4. Kakoit yaactok BAX TyHHENIBHOTO IO/ SABISETCA pabodnm?

4.2 ®oHJI OLIEHOYHBIX CPE/ICTB /Il MPOBEJAeHUs MPOMEKYTOUHOI aTTecTAIlUH.

[To mucumrmumze «PuU3MKa U TEXHOJOTHS MaTepUAIOB KBAHTOBOM AJIEKTPOHUKUY» MPEdy-
CMOTpEHBI ClIeAyomue GopMbl IPOMEKYTOUHOM aTTecTanuu: 3k3aMeH (D) B 1 cemecTtpe o4HOM
dbopMbI 00yUeHHUS.

I[NEPEYEHb BOITPOCOB, BBIHOCUMBIX HA 5K3AMEH
1. Ompenenenrie KBaHTOBOM AJIEKTPOHUKHU. VHIyllMpoBaHHBIE U CIIOHTAHHBIE MEPEXO0/IbI, KO3(-
(bunueHTH DUHINITEHHA.
2. JIazepsl Ha CBOOO/IHBIX JIEKTPOHAX.
3. [lupuHa crekTpa CHOHTAHHOTO M3iMy4eHHus. OJHOPOIHOE U HE OJHOPOAHOE ymupenue. Jlo-
IJIEPOBCKOE YILIUPEHHUE.
4. TlonynpoBOAHUKOBBIE JIA3€PHI.
5. Ilornomenue u ycunenue. AktuBHas cpefa. Cedenue nornomeHus. I¢$@GexT HaChILEHHS.
6. JIazeps! Ha KpucTamax. PyOuMHOBBIN 1a3ep.
7. Ycunenune u renepanus. [lonoca nponyckanus ycuiurens Oeryuieit BoaHsl. Lllym kBaHTOBOTO
yeunutens. MakcuManbHasi BBIXOHAS! MOLTHOCTb.
8. I'a30BbIe na3epsl. | ennii-HeOHOBBIN J1a3ep.
9. OTKpBITHIN pe30HATOP, €r0 TOOPOTHOCTD.
10. OTpaxatenbHbIi yCUIUTENb. Y CIOBUS CaMOBO30YXK/I€HUs. Y CJIOBUS pe30HaHCA.
11. MakcuMaibHas BEIXOIHASI MOIITHOCTD.
12. NoHnbIe na3epbl. AproHOBBIN Ja3ep.
13. Pe3onaropsl B anektpoHuke. [lepexon k kopotkum BoiaHaM. Yucno @penens. Mobl.
14. Monekynsapubie nazepsl. CO; na3epsl.
15. Kondoxaneubiit pezoHarop. ['ayccoBbl myuku. @oKycHpOBaHUE rayCCOBBIX MTyYKOB.
16. XuMuueckue nazepsl.
17. YcroitunBOCTh pe30HATOPOB. Y CJIOBHE YCTOMYMBOCTH, IMAarpaMMa yCTOMYHUBOCTH.
18. JIazepsl Ha KpacUTENAX.
19. Tunsl ycToiunBbIX pe3oHATOPOB. CeneKIus MomepeyHbIX MO 1uadparmoii.
20. Jlazepsl Ha mapax meTauia. MenHsblii J1azep.
21. HeycroitunBocTth pe3oHatopoB. Koadduiment ypennuenus morepu Ha U3aydeHuUe.
22. CO; nazepsl.
23. Heycroiiuusie pe3oHaTopbl. Cenekuus NpoaoJbHBIX MO, YacToTHas celeKIus, TpoCTpaH-



CTBEHHAs CEJIEKLIHMs TOHKUMU MOIVIOTUTESMHU.
24. DKCUMEpHBIE Ja3ephl.

25. Unrepdepomerp Dadpu-Ilepo.

26. oHHbIe n1a3€epBhl.

27. Ycunenue u resepanus. [lonoca nponyckanus ycunurens oerymeid Boissl. llym kBaHTOBO-
ro ycunutens. MakcumanbHasi BBIXOJHasi MOLTHOCTb.

28. Jlazepsl Ha kpuctamiax. HeoguMoBbli nazep.

Oo0Opa3zen 3k3aMeHaIlMOHHOTO0 OMJIeTa

DdenepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTENbHOE YUPEKICHHUE BBICIIIETO 00pa30BaHUs
Ky0anckmii rocyrapcTBeHHbIH YHUBEPCHTET
Kadenpa teopeTrueckoit pU3MKN 1 KOMIBIOTEPHBIX TEXHOJOTUH
2013-2020 yu.rox

HJucnumnina «@U3NMKa U TEXHOJIOTHs MATEPHATI0OB KBAHTOBOM 3JICKTPOHUKI
3K3AMEHAIIMOHHBIN BUJIET Nel

1. Ompenenenne KBaHTOBOHM AJIEKTPOHUKU. VHAYIMPOBAHHBIE M CIIOHTAHHBIE TEPEXOJIBI,
ko3 duLmeHTs DUHINTEHHA.
2. Jlazeps! Ha kpuctaiax. Heogumosslii n1azep.

3aB. kadenpoit
TEOPETUIECKON QUUKH
Y KOMIIBIOTEPHBIX TEXHOJIOTUI B.A. Ucaes

OneHouHble cpeAcTBa A MHBAJIUOB U JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3J10pPO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.

— MpU HEOOXOIMMOCTH MHBAIKUJAM U JIMIIAM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pO-
Bbs [IPEIOCTABIISETCS JOTOJIHUTEIBLHOE BPEMs JIJIsl IOJTOTOBKM OTBETA HA 3K3aMEHE;

— IIpU TPOBEJIEHUH MPOLEIYPHI OLIEHUBAHUS PE3yIbTATOB O0OyUEHHsI MHBAJIUAOB M JIUIL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbsI MPEAYCMATPUBAETCSA UCIIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAMMOCTH AJIsi 00YHarOIIMXCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbSI
U MHBAJIMJOB MIpOIEeypa OLIEHWBAHUS PE3ylIbTaTOB OOYyUEHHs MO AUCLUIUIMHE MOXET MPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

IIponienypa orneHMBaHUsI PE3yJbTATOB OOYYEHHs] WHBAIMIOB U JIMI[ C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMHU 37I0POBbsI MO JUCIUIUIMHE (MOAYIIO) MPEeIyCMAaTPUBAET MPEAOCTaBICHUE UH-
¢dopmanuu B popMax, aganTUPOBAHHBIX K OTPAaHMYEHUSM UX 3710pPOBbSl U BOCHIPUATHUS HHPOpPMa-
IUH:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B rieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst man ¢ HapyIEeHUsIMU CIlyXa:

— B Ie4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.

JUig U1 ¢ HapyIIeHUsIMHA OIIOPHO-JBUTATEIBHOTO ammapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



S. IlepeyeHb OCHOBHOH W JOMOJHHUTEJILHOH y4eOHOH JHMTEpPaTypbl, HEOOXOAUMOM
JJISI OCBOEHM Sl JUCUMILIMHBI (MOIYJIs).

5.1 OcHoBHasi JiuTepaTypa:

1) bpycenmor FO.A. Marepuansl TBEpPAOTEIBHON MHKPO- U HAHODJIEKTPOHUKH /
10.A. Bpycennos, A.M. Munaes. - Tam60B: U3narenscto @®I'BOY BIIO «TT'TY», 2012. - 80 c.
— Pexxum noctymna: URL: http://biblioclub.ru/index.php?page=book&id= 437072.

2) OpnukoB JI.H. TexHonoruss mMarepuanoB M H3ACIHHA 3IEKTPOHHOW TEXHUKHU /
JLLH. OpnukoB. - Tomck: ToMCKHIA TOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U pa-
muosnektponuku, 2012. - Y. 1. - 98 ¢ - Pexum gocryma: URL: http:/
biblioclub.ru/index.php?page=book&id=209014.

5.2. lonoJtHUTEILHAS JIUTEPaTypa:

1) I'yproB B.A. ®usumka TBepaoro Ttema s uHxeHepoB / B.A. I'ypros,
P.H. Ocayneunko. - 2-e u3a., ucnp. u aon. - Mocksa : Texnocdepa, 2012. - 560 c. — Pexum no-
cryna: URL: http://biblioclub.ru/index.php?page=book&id=233466.

2) da30Bble paBHOBECHS B OJHOKOMIIOHEHTHBIX cuctemax / [.B. bymumoposa,
IO.I'. T'anameraunos, X.M. Apomesckas u ap. - Kazans: U3narensctBo KHUTY, 2014. - 93 ¢c. —
Pexum nocryna: URL: http://biblioclub.ru/index.php?page=book&id=427849.

3) Jlanmay JI.JI. Teopernueckas ¢gusuka T.3. KBanToBas MexaHuka (HEpeJIITHBUCT-
ckas teopusi) / JI.A. Jlannay, E.M. JIudmmn. — Mocksa: @usmarnut, 2001. — 808 c. — Pe-
xuM foctyna: https://e.lanbook.com/book/2380..

4) brnoxunnes .M. OcuoBbl kBanToBOM MexaHuku / J[.M. bnoxunnes. — CaHKT-
[TerepOypr: Jlanb, 2004. — 672 c¢. — Pesxxum poctyna: https://e.lanbook.com/book/619.
5) CozunoB C.A. CTpyKTypHble METOJbl  HCCIEAOBAHUA  KPHUCTAJUIOB /

C.A. Co3unos, JI.B. Konecuukos. - KemepoBo: KemepoBckuii rocy1apcTBEHHbIN YHUBEPCUTET,
2012. - 108 c. — Pexxum goctyma: URL: http://biblioclub.ru/index.php?page=book&id=232740.

6) boitko C.B. Kpucramtorpapus u muHepanorus. OCHOBHbIE TOHSTHS /
C.B. boiiko. - Kpacnosipck: Cubupckuii denepanbubiii yauusepcuret, 2015. - 212 c. — Pexum
noctymna: URL: http://biblioclub.ru/index.php?page=book&id=435663.

5.3. Illepuoauyeckue u3IaHusl:

1. ®usmka TBEpPIOTO TENa;

2. Ycnexu pu3NUecKkux Hayk;

3. XKypHai skcriepuMeHTaIbHON U TEOPETUYECKON (PU3UKY;
4. XypHan ¢puznueckoil XuMuu;

5. XypHai cTpyKTypHO! XUMUHU.

6. Ilepeyenn» pecypcoB MH(pOPMALMOHHO-TEJEKOMMYHUKAUMOHHOH ceTn «UHTep-
HeT», He0OXOAMMBbIX [IJISl OCBOCHUS M CHUIIMHBI (MOAYJIs1).

Ne Cchuika [Toscuenue

n/m
BOOK.ru — snextponHas 6ubnuoreynas cucrema (3bC)

http://www.book.ru COBPEMEHHOM yueOHOI U Hay4HOI JTUTepaTyphl.

1. bubnunoreka BOOK.ru copepXuUT akTyaqbHYIO JUTEpaTypy
[0 BCEM OTpacisiM 3HAHWH, KOJIIEKIMS MOMOIHAETCS dJIeK-
TPOHHBIMHM KHUTAMU paHbllIe U3JJaHHsl IeYaTHOW BEPCHH.
AHNOYKC.py — DIEKTpOHHAsI OMOIMOTEUHAs CHCTeMa yudeOHOM

) http://www.ibooks.ru U HAyYHOW JUTEepaTyphl. B 3IEKTPOHHYIO KOJUICKIIHIO

' BKJIIOUEHBI COBPEMEHHbIE YYEOHUKH W TIOCOOMS BETyIIUX

u3aarenbeTB Poccuu.

3. |http://www.sciencedirect.com| [Tmatdopma ScienceDirect obecrieunBaer BCECTOPOHHUI



http://biblioclub.ru/index.php?page=book&id=233466
http://biblioclub.ru/index.php?page=book&id=427849
http://biblioclub.ru/index.php?page=book&id=232740
http://biblioclub.ru/index.php?page=book&id=435663
http://www.book.ru/

OXBAaT JIUTEPATYpPhl U3 BceX 00JacTeil HayKH, MPeI0CTaBIIASL
noctyn K 6onee yem 2500 HaMMEHOBaHUN KYypHAIIOB U 00-
nee 11000 KHUT W3 KOJUIEKIIMHU U3AaTEIbCTBA «JIb3EBUPY, a
TaKkK€ OrPOMHOMY YHCIY JKYpPHAJIOB, OMYyOJIMKOBAHHBIX
MPECTHKHBIMU HAy4YHBIMH cooOmiecTBamu. [lonHoTekcTOBAS
6aza mannbix ScienceDirect siBisieTcss HENPEB30WICHHBIM
NuTtepHeT-pecypcoM HaAyYHO-TEXHHUYECKOW U MEAUIIUHCKON
uHpOpMaLIUU U COAEPKUT 25% MHUPOBOTO PhIHKA HAYYHBIX
myOIuKaIui.

http://www.scopus.com

baza manubix Scopus muAekcupyer O6oinee 18 Thic. HauMme-
HOBAaHWH JKypHAJIOB OT 5 TBHIC. MEXAYHApPOAHBIX H3/a-
TeNbCTB, BKIFOUast Oonee 300 pocCUiiCKUX KypHAIOB.
HemnpeB3oiineHHas nmozjiepkka B MOUCKE HAYYHBIX ITyOJH-
Kalluil ¥ IPeJOCTaBIIEHNH CCHUIOK Ha BCE BhIIEAIINE pede-
paThl U3 OOMIMPHOTO 00BEMA TOCTYITHBIX CTATEH.
B03M0OKHOCTB TIOTy4eHHUsT HHPOPMALIUU O TOM, CKOJIBKO pa3
CCBUTAJIUCH JPYTUe aBTOPHI Ha MHTEpecyroyio Bac crarslio,
MPEOCTABIISCTCS CIUCOK 3TUX crateil. OTCiIe)KuBaHUEe CBO-
UX MyOJIMKAalUi C TMOMOILIBI0 aBTOPCKUX NMPOQMICH, a TaKk
e pabOThI CBOMX COABTOPOB U CONMEPHUKOB.

6. http://www.elibrary.ru

Hayunas snextponnas 6ubnuorexka (HObB) comepxur mon-
HOTEKCTOBBIC BEPCUU HAYYHBIX HU3JIAaHUH BEIYIIUX 3apy-
OCXHBIX U OTCUECTBCHHBIX M3/IaTEIIbCTB.

7. http://diss.rsl.ru

«OnexTpoHHass Oubmmoreka nuccepranuit» Poccuiickoii
I'ocynapctBennoit bubnuoreku (PI'b) B HacTosiee Bpems
coaepxut 6osee 400 000 mMONHBIX TEKCTOB HaKOOJIEE YaCTO
3ampammBaeMbIX YHUTATeNsIMU AuccepTanuii. Eskeromnoe
orudpossiBanue ot 25000 1o 30000 ariccepranuid.

7. MeToauueckue YyKa3aHusi A OOy4YAlOUIUXCS IO OCBOGHHI) UCHUNJIHHBI

(Mmonmyais).

OcHoBHOI yueOHOU pabOTO# CTylEHTa SIBIISIETCS CaMOCTOSITENbHAas paboTa B TEUCHHE
BCEro cpoka oOydenus. HaumHaTh W3ydeHHE NUCHUIUIMHBI HEOOXOJMMO C O3HAKOMIIEHUS C

OcjIsiMHu KM 3agad4aMu JUCHUIIIITMHBI

U 3HAHUSIMM U YMEHMSIMH, NpUOOpeTaeMbIMU B IpoOILEcCe

u3yuenus. [lanee crnexyer nmpopaboTaTh KOHCHEKTHI JIEKIUH, PACCMOTPEB OTJIENIbHbIE BOIPOCHI
Mo NpEAIOKCHHBIM HUCTOUYHHUKAM JIMTCPATYPHI. Bce nesicarle BOIIPOCHI MO JUCHUIINIMHE CTYACHT
MOYKET pPa3pellnTh Ha KOHCYJbTALMAX, MPOBOJUMBIX MO pacnucaHuio. [Ipm moaroroeke K
71a00paTOPHBIM paboTaM CTYIEHT B 00s13aTEIbHOM MOPSIKE N3ydaeT TEOPETHUECKHUI MaTepuall B
COOTBETCTBUH C METOJAMYECKHUMHU YKa3aHUSIMHU.

8. llepeyeHb MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIIOJIb3YEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 NMPouLecca no AMCHUIInHEe (MOYJII0).
8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

He npenycmotpeHo.

8.2 Ilepeyenb HEOOXOAMMOI0 MPOrPAMMHOI0 00ecCIeYeHUsl.

IIporpaMMHBII IPOAYKT

JloroBop/nutieH3ust

Omneparmonnas cuctema MS Windows 8, 10 Ne73-ADD/223-D3/2018 Cormnanrenane

Microsoft ESS 72569510 ot 06.11.2018

HNuterpupoBannoe odpucHoe npuiioskerrne MS | Ne73—AD®D/223-D3/2018 Cornamenue

Office Professional Plus

Microsoft ESS 72569510 or 06.11.2018



http://www.scopus.com/
http://www.elibrary.ru/
http://diss.rsl.ru/

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1.  DnexrponHas OmbmuoTeuHas cucrema "YHuBepcuterckas OmOmmoreka ONLINE"
[DnexTpoHHBI pecypc] — Pesxxum nocrtyma: http://biblioclub.ru.
2. DnextpoHHas OubOmmMoTeuHas cucrteMa uzaarenbcTBa "JlaHp" [DIEKTPOHHBIN pe-

cypc] — Pexxum moctymna: http://e.lanbook.com.
3.  DOnexrponnas oubauoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

9. MarepuajJbHO-TeXHHMYeCKasi 0a3a, HeoOXoaUMAasl Uil OCyllecTBJIeHUsI 00pa3oBa-
TeJIbHOI0 NpoLuecca Mo AUCHUILINHE (MOAYJII0).

MatepuaibHO-TeXHUYEeCKOe 00ecredeHre TUCIUILTUHBI

1 OCHAILICHHOCTh
1. Jlek1IMOHHBIE 3aHATUS VY4yeOHble ayAUTOPUN JUIsI IPOBEJCHUS 3aHATUH JEKIIMOHHOTO
THUIIA; OCHAIIICHHE: KOMIUIEKT yueOHON Mebernn; nocka ydeOHas
MarHMTHO-MapKepHasi; KOMIIbIoTepHOoe ocHamenue [I9BM
350040 r. KpacHoaap, yi. CtaBpononbckas, 149, Ne223C
2. JlabopaTopHbie 3aHATHs | YueOHas ayAUTOpHUS IJIS MPOBEJECHUS 3aHIATHH 1a00paToOpHOro
TUNIA U KypCOBOT'O NMPOEKTHUPOBAHMS (BBIIOJHEHHSI KYpPCOBBIX
pabot) «JlabopaTopusi CTPYKTYPHOTO aHAN3a»; OCHAIIEHHE:
nazepHas cucrtema Ha 0asze Nd:YAG nazepa u mapamerpuue-
CKOT0 TeHepaTopa cBeTa Il CIIeKTpaiabHOU obsactu 680-2500
HM, B TOM YHCIIE:
Nmnynscubiit Nd:YAG nazep monenu LO29-100;
[Tapamerpuueckuii renepartop csera mojenu LP 604;
I'enepartop 2-oit rapmonuku monenu LP 101;
CreHp ONTUYECKHUH.
350040 r. Kpacnogap, yn. CraBpononbckas, 149, Ne123C

Ne Bun pabor

VYueOHast ayaAuTOpHs 7Sl POBEACHUS 3aHATHIA 1TaOOPaTOPHOTO
TUNAa U KypCOBOTO TMPOEKTUPOBAHHS (BBIMOJIHEHHS KYpPCOBBIX
pabor) «JlabopaTopus HHOOPMAITMOHHBIX CUCTEM B TEXHUKE H
TEXHOJIOTHSIX»; OCHAIIICHNE: KOMIUIEKT yueOHOH MeOemnn; TocKa
yueOHasi MarHUTHO-MapKepHas; KOMIBIOTEpHAs TEXHHMKA C
nojkimouenueM k cetu "Uurepnetr": [I9BM 15 wt.; U3mepu-

TEIb [apaMeTpoB IIOJIYIIPOBOTHUKOB WMIIIIIT-01
Ne000001316156; Crniexktpodoromerp C®-256YBU
Ne000001316184; Cnexktpodoromerp Co-256bH1K

Ne000001316185; Ludposoii  ocumnorpadp GDS-71102
Ne130051316104; Ocuummorpad GOS-6031 Ne130051316104;
I'eneparop CHUTHAJIOB 4-221/1
No 130051316117; Bonstmerp B7-72 Ne 130051316108; Kowm-
miekc crnekrpanbHbiil KCBY Ne 130061305438

350040 r. Kpacnoaap, yn. CraBpononsckas, 149, Ne 132C

3. I'pynmoBbie (MHIUBUIY- | AyTUTOPHH AJIsL TIPOBEACHUS TPYIIIOBBIX W WHIUBHIAYATBHBIX
allbHbIE) KOHCYJIBTAMK | KOHCYJBTAlMH; OCHAIIEHHOCTh: KOMIUIEKT y4eOHOM Mebenu ¢
y4eOHBIMU [19BM; 1 [15BM aIMUHUCTpATOpPa
(mpenogaBaTeNbCKUi); JOCKa y4eOHast MAarHUTHO-MapKepHast
350040 r. Kpacuomap, yn. CraBpononbekasi, 149, Ne 212C,

207C
4. | Texymuit KOHTPOIb, | AyAUTOpUS Ul TEKYIIEro KOHTPOJIS M IPOMEXKYTOUHOM
IPOMEKYTOYHAs  arTe- | aTTECTAllMM; OCHALICHHOCTh: KOMIUIEKT Yy4eOHOH Mebenu,
cTanus J0CKa ydeOHass MarHUTHO-MapKepHas

350040 r. Kpacnoaap, ya. CtaBpononbckasi, 149, Ne223C

5. | CamocrosTenbHas pabo- | [lomemenue aas caMoCTOSITENbHOM pabOThl; OCHAIIEHHOCTH!




Ta

KOMIUIEKT y4eOHOW MeOeln, KOMIIBIOTEPHOE OCHAICHHE
[I2BM c BO3MOKHOCTBIO MOAKIIOUEHUsI K ceTu «HTepHET»,
NPOrpaMMOi SKPAaHHOTO YBEIUYEHHS U JOCTYIIOM B DJICKTPOH-
HYI0 HH()OPMAIIMOHHO-00pa30BaTelIbHYIO CPEy YHUBEPCUTETA
350040 r. Kpacnonap, ya. CtaBponosbckas, 149, Ne 208C




