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1 Henu u 3a1a4u U3yYeHUs] TUCHUIIMHBI.
1.1 [leab ocBOeHUSI TUCUHMILJIUHBI.

VYyebnas qucnuinHa « HenvHeitHas onTHKay CTaBUT CBOEH HEJIbI0 M3YUSHUE HEITMHEHHO -
ONTUYECKHUX SIBJICHUH, MPOUCXOIAIIUX O] BO3/IEHCTBUEM MOIIHOTO JIA3€PHOTO U3TyYCHUSI.

1.2 3agauu TMCHUILIHHEIL.

OcHOBHBbIE 334U AUCLUIIINHBIL:

— HU3YYUTh YCIIOBUS, HEOOXOAUMBIE NSl MPOSBICHUS HEJIMHEHHO ONTUYECKUX SBICHUN
(reHepanys BTOpOil rapMOHUKH, TapaMeTpUUECcKas FeHepaLus);

— YCBOUTB METO/Ibl TEOPETUYECKOI0 ONMCAHNS HETMHEHHO-ONTUYECKUX SBJICHUM;

— O3HAKOMJIEHHE C OCHOBHBIMM METOJAMU HCCIIEJOBaHUS M pacueTa (PU3NYECKUX
XapaKTEePUCTHK KBAaHTOBBIX MPUOOPOB.

1.3 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMBbl.

«HenuneitHast onTukay SBIsSETCS AUCHUILIMHON 1o BbIOOpy Hampasinenus 03.03.02 —
«(pusuka». M3ydeHre OCHOBHBIX KOHLIENLMN HEIMHEHMHOM ONTHKM Oa3upyercs Ha 3HaHUAX
CTY/ICHTOB, IIOJYYEHHBIX paHee MIPU N3YUYEeHUH JUCLHUIUIMH, BXOJALIMX B LUKJI 00mel Gpusnku.

JlucuMIuiiHa JIOTUYECKHM U COJEPIKATEIbHO-METOJUYECKH CBs3aHA C JUCLUIUIMHAMHU
«®Du3nKa KOHJEHCHPOBAHHOTO COCTOSIHUS BELIECTBa», «BEKTOPHBIM M TEH30PHBIA AHAIN3,
«Onrtukayn.

1.4 IlepeyeHb NUIaHNUPYEMBbIX Pe3y/JIbTATOB 00y4eHHs 110 JMCHHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMH pe3yJbTaTaMH 0CBOCHHUsI 00pa30BaTeI1bHOM NPOrPaMMBbl.

N3yueHne qaHHOM yueOHOM TUCIMITIIMHBI HAlIPaBJIeHO Ha (OPMHUPOBAHKE Y O0yUarOIUXCs
po(ecCHOHANBHBIX KOMIETEHIIUN

Wnnekc Conepxanue B pesynbrare u3ydeHus yaeOHONW AUCHUIUINHBI
Ne KOMIIET | KOMIETEHIUHU (WiH e€ 00yyJaronmecs J0JKHbI
M eHmm YaCTH) 3HATh yMeTh BJ1aj1eTh
CTIOCOOHOCTBIO 3HaTh OCHOBHBIC YMETh Habikamu
UCMOJIb30BaTh 0a30BbIE | 3aKOHBI, HJIEU U OCMBICTIMBA | IPUMEHEHUS
TEOPETHYECKHE 3HAHHS | IPHHIIUTIBI Th U MOJTYYEHHBIX
(byHIaMEeHTaIbHBIX MOCTPOCHHUS UHTEPIIPETH | 3HAHUH ISt
pasznenoB  oOuiel U | HeMUHEHHO- poBaTh penieHus
TEOPETUYECKON (PU3MKH | ONTUYECKUX OCHOBHBIC | IPHUKJIAIHBIX
TSt peteHust | mpruOOpPoOB, UX TIOJIOXKECHHS | 3a/1a4
npo¢eCcCHOHATBHBIX CTaHOBJIEHUE U HEJIMHEHHO | HeTMHEeHHOU
1 | OIK-3 | 3amad. pa3BUTHE B 51 OIITHUKH.

UCTOPUYECKON OITUKHU.

MOCJIEIOBATEBHOCTH,

UX MaTeMaTH4eCKOe

OTIHCaHMe, UX

HKCIEPUMEHTAIBHOE

HCCIICJOBaHHE "

MPaKTUYECKOe

UCTIONIb30BaHUE.




WNHunekc Coneprxanue B pesynbrare uzyueHust yaeOHON AUCHUTIIHHBI
iﬁ‘)‘ KOMIIET | KOMIIETCHIUH (WM e€ 00yYaromuecs T0JKHbBI
SHITNH 4acTu) 3HATh yMeThb BJ1aj1eTh
CIIOCOOHOCTHIO CoBpeMeHHbIE IPUMEHSTh | COBPEMEHHBIM
MPOBOAUTh  HAy4HbIE | IPEACTABICHUS O | 3HaHMS TIO |U  METOAAMH
HCCIIEI0BAHUSA B | HEJIMHEHHOMN ONTHKE M | HEJWHEHHO | cOopa u
n30paHHON obrnactu | uH(pOpPMaLIMOHHBIE I ONTHKE U | MpeICTaBICHU
HKCHEPUMEHTAIbHBIX M | TEXHOJIOTHH, uHpOpMaLH | 5 TaHHBIX.
(W)  TEOPETUYECKUX | HEOOXOIUMBIC JUIsl | OHHBIC
buznveckux peneHus 3a7a4d | TeXHOJIOTH
UCCIIeIOBaHUM C | HAYYHBIX u TUISt
5 [IK-2 | HOMOUIbIO } HCCIICIOBAHU M. peuienust
COBpPEMEHHOM 3a1au
npuOOpHO# 0a3bl (B TOM Hay4YHBIX
quclie CJI0KHOTO UCCJIeIOBaH
¢buznvecKoro ui.
o0opynoBaHus) u
MH(POPMAIMOHHBIX
TEXHOJIOTUH C y4eToM
OTEYEeCTBEHHOTO U
3apy0eKHOT0 OMbITA.
2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI.
2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILINHBI 10 BUAAM pPadoT.
OOmast TpynO€MKOCTh JWUCHUILIMHBI cocTaBiusier 2 3ad.ed. ( 72 wdaca), HX
acrpeielieHue 10 BUiaM paboT MpescTaBlieHo B Tabnuue (0ns cmyoenmos OPO).
Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dachr)
6
KonrakTHas pabora, B TOM YHcJIe: 66,2 66,2
AyIUTOpHBIE 3aHATHS (BCET0): 64 64
3aHATHA NEKIIMOHHOTO TUIIA 32 32 - -
JlabopaTopHbIe 3aHITHS 32 32 - -
3aHATUS CEMUHAPCKOT0 TUMA (CEMUHAPBI,
MIPAKTUYECKHUE 3aHSTHSI) ) ) ) ]
HNnas koHTakTHas padora:
KonTpons camoctostensHol padotsl (KCP) 2 2
[Ipomexxyrounas arrecramus (MIKP) 0,2 0,2
CamocToaTeJabHas paﬁoTa, B TOM YMCJIE: 5,8 5,8
ITpopaboTka yuebHOro (TeOpeTUYECKOro) MaTepuana 2,8 2,8 - -
IloAroTroBka K TeKyIeMy KOHTPOJIIO 3 3 - -
KourtpoJn: 3aver | 3auer
[ToaroroBka K PK3aMeHy - -
OO0mas Tpy10eMKOCTh yac. 72 72 - -
B TOM 4HCJIe KOHTAKTHAasA 66.2 66.2
padora
3a4. e. 2 2




2.2 CTpykTypa IMCHHUILIHHBI:

Pacnpenenenue Bu10B yaeOHON pabOTHI M UX TPYJOEMKOCTH IO pa3JieiaM JAUCIUILTHHBIL.
Pa3nens! qucuuniauHel, u3ydyaeMele B 6 ceMectpe (ounas ¢hopma)

KonuuecTBo yacoB
Breaynut
Ne HaumeHnoBanue pas3aeiions Beero Ay;[:IGTOOTgHaH Op}?;f;ll
pabota
JI 113 JIP | CPC
1 2 3 4 5 6 7
1/1adopmanrionHbie mpoieccsl B 00pa3oBaHUU 12 6 0 6 0,8
MeTo/1p1 U TEXHOJIOTHH CO3JaHUs
|mHbOpMAITMOHHBIX CUCTEM B 00pa30BaHUH 25 6 0 6 2
I06pa30BaTeJII)HI)Ie BO3M0)KHOC}“I/I 20 7 0 7 1
MH(POPMALMOHHBIX TEXHOJIOTUN
4|IIpoekTHpOBaHUE FIEKTPOHHBIX YI€OHBIX KypcoB| 17 6 0 6 1
WHnpopmalinoHHbIE TEXHOJIOTUH 00yUEHUs B 20 6 0 6 1
|yueOHO-BOCIIUTATEILHOM TIPOLIECCE
Hmoeo no oucyuniune: 64 32 0 32 5,8

[Tpumeuanue: JI- nexuuu, 113- npakTuueckue 3anatus/cemunapsl, JIP- naboparopHblie 3aHATHS,
CPC- camocTosTenbHas paboTa CTyAeHTa

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3ansATHA JEKIMOHHOI0 THIIA.

dopma
HanmenoBanue P
No Coneprxanue pasjiena TEKYIIETO

paszena
KOHTPOJIA
1 2 3 4
OcHoBbl HenuHEHHOW | UcTopuss  pa3BUTHSL ~ HEIMHEMHOM  ONTHUKH. K
OITUKH CnoHTaHHble W MHIYLIMPOBaHHBIE IE€PEXOMBI.
Kosdpdummentsr  Ditnmreitna.  BepositHocTH
nepexooB. dopma CIEKTpaJIbHON JTUHUHU, BHJIbI
VIIMPEHUs] CHEKTPaJbHbIX JHMHMUNK. KBaHTOBO-
MEXaHUYECKOE  OIUCaHue B3aUMOJICUCTBUSA
U3ITy4eHUsI C BEUIECTBOM. BojHOBBIE (QYHKIIMH
CTallMOHAPHBIX COCTOSIHUM. MAaTpUYHBIN 3JE€MEHT
omeparopa Iepexona. YCWICHHE U TeHepalus
ANIEKTPOMATHUTHOT O W3JIy4EHHUS. VYcenosus
BO30YXJeHHss. MeToJbpl MONy4YeHHs WHBEPCHOM
HaceJaeHHOCTH. JlazepHble cpesbl.
OTtkpsIThIe pe3oHaTOpHl. ([IpogoibHBIE u TIOTIEPEYHBIE MO/IBL. K
JudpakinoHHble MOTEpH.
YcToiunBOCTE MO/I. Ceexuus MOJI.
CHHXpOHU3aLUs MOJ.
OCHOBHBIE THIIBI Onruyeckue KBAaHTOBBIE TE€HEepaTOPHI. K
JIa3epoB. YcerpolicTBo, mpUHUMI AeUCTBUS. PasHoBHIHOCTH
Ja3epoB,  peXUMBl  TeHepauuu.  l'a3o0Bble,
TBEPAOTEIIbHBIE, KUJKOCTHBIE,
ITOJIyITPOBOJTHUKOBBIE J1a3€pPHl.




NmmynbcHbIe pexxuMbl | Moaymnsinusi ~ TOOpOTHOCTH — pe3oHaTtopa U K
paboThI 1a3€pOB. UCIIOJIb30BaHUE €€ JUIsl TOJYy4YEHHUS] T'MTaHTCKUX
UMIYyJIBCOB Jla3epHOro wusnydeHus. [lomydenue
CBEPXKOPOTKHX MMIIYJIbCOB C MCIOIb30BAHUEM
CUHXPOHM3AIMH MOJ.
DneMeHThI HenHeHou (Henuuelinoe B3aUMOJICCTBHE K
OITHKH. AIIEKTPOMArHUTHOTO U3JIYy4YEHUS C BEIIECTBOM.
I'enepariysi rapMOHUK H3JTy4EHUS.
[Tapamerpuueckue nporecchl. [lapamerpuueckue
TE€HEPATOPBI.
BKP-nazepsl. BeiHy)XIeHHO€ ~ KOMOWHAIIMOHHOE  PacCestHue K
(BKP) cBera wu ero uCHONb30BaHUE IS
MEepPeCTPONKH YacTOTHI JIa3epHOTro uznydenus. BKP
- YCHJINTEIH.
[Ipumenenue nazepoB. |JlazepHbie TexHONIOTHH. JIa3epHasi CIEKTPOCKOIHSL. K
["onorpadus.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
3aHATHS] CEMUHAPCKOTr0 TUIIA IO JAHHOMY KYpCY COTJIacCHO y4eOHOMY IJIaHy He
PEyCMOTPEHBI.
2.3.3 JlabopaTopHbIe 3aHTHS.
Ne HanmenoBaHue 1a60paToOpHBIX paboT Popwa Tekymero
KOHTPOJIS
1 3 4
1. HccnenoBanue oNTHYECKUX CBOMCTB JIa3€pHBIX KpUCTAJUIOB | OTueT o sabopaTopHOI
pabore
2. HccnenoBanue napamMeTpoB Jiazepa Ha rapax Meau Otuer o nabopaTopHOI
pabore
3. | HMccnenoBanue 3aBUCMMOCTH BBIXOJJHOW MOIIHOCTH T'€HEPALUU .
Otuer no nabopatopHoOit
HENPEPBIBHOTO JIa3epa OT YPOBHS HAKAUKU U IApaMETPOB paore
pe3oHaropa
4, MopenupoBanue reHepalyy jlazepa Ha TpaHate ¢ HeoauMoM | OTyeT mo mabopaTopHOH
pabote
5. MopaenupoBaHue TPEXypOBHETO Jlazepa Otyet mo nabopaTopHOit
pabote
6. | MonenmupoBaHue ja3epa ¢ akTUBHON MOIYJIAIUEH 100poTHOCTH | OTYET 1Mo JTabopaTOPHOM
pabote
7. MonenupoBaHue MOITy4eHHs MUKOCEKYHAHBIX UMITYJILCOB ¢ | OTYeT 1o 1abopaTopHOn
IIOMOUIbI0 CUHXPOHU3ALMHA MOJ pabote
8. MonenpoBaHue YETBIPEXYPOBHETO J1a3epa Otuer o nabopaTopHOi
pabore
9. |MopgenupoBaHue Jiazepa ¢ MaCCUBHOU Moy siiuelt 1o6potHocTH | OTueT o madbopaTopHOi
pabore
10. MonennpoBaHu€e OTKPBITOTO pe30HaTOpa Otuer o nmabopaTopHOI
pabore
11.| Pacyer >peKTHBHOCTH JTaMITIOBON HaKauKH j1a3epa Ha crekie, | OTder mo 1abopaTopHOit
AKTHBHPOBAHHOM HEOJIMMOM pabore
12.| Pacuer yrioB nepBoro ¥ BTOPOro CHHXpPOHU3Ma /I yaBouTens | OT4yer mo 1abopaTopHOi
4acTOThI HEOJIMMOBOTO JIa3epa pabore

6




2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX PadoT (IIPOEKTOB).

KypcoBsie paboThl - He npedycmompeHrul.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOSATEILHOH padoThI
00y4YaIIUXCS M0 TUCHUILINHE.

Ne Bux CPC

IlepeyeHp yueOHO-METOUUECKOT0 00eCIeYeH s JUCIIUILIMHEI
110 BHIMOJIHEHUIO CAMOCTOSITEIIbHON pabOTHI

[IpopaboTtka
1 | teoperuyeckor
0 Marepuana

Metoanueckue ykazaHHs IO BBIOJIHEHHIO CAMOCTOATENbHOM padoThI,
yTBEep)KJeHHble Ha 3acemanuu  CoBera  (DPM3HKO-TEXHHUYECKOTO
¢dakynpTera PI'BOY BO «KyOI'Y», npotokos Ne 6 ot 04.05.2017 1.

1. bymenesa }0.1. Kak npaBunbHO Hanucarth pedepat, KypcoBYIO U J1U-
IJIOMHYIO paboThl: Y4yeOHoe nmocodue st 6akaiaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — DiektpoH. gaH. — M.: JlamkoB u K, 2016. —
140 c.

https://e.lanbook.com/book/93331.

2 Pedepar
2. Kysueunos W.H. Pedeparbl, KypcoBble M JIUIUIOMHBIE pPaOOTHI.
MeTtoauka noAroToBKU U oopmiieHus: [DneKTpoHHBIN pecypc]: yueO.
nocodue — JaexTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
Bouterxannna A.O. JlenoBble M Hay4YHbIE IPE3EHTALNN [ DIEKTPOHHBIN
[Toxroroska
S — pecypc]: yueOHoe mocodue — DnekTpoH. naH. — M., bepaun: Jupexrt-
g | TPEREIN | Mema, 2016.— 115 c.
http://biblioclub.ru/index.php?page=book_view_red&book id=446660
pedepara

Y4yeOHO-METOANYECKHE MaTepuajbl I CaMOCTOATENBHONW pabOThl O0YyYalOIIUXCs W3
YHCiIa MHBAIK/IOB U JIML C OTPAaHMYEHHBIMH BO3MOXKHOCTSAMHU 3/10poBbs (OB3) mpenocrasnstorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JInst AL ¢ HapyIIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA

o0yJaromuxcs.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.

[Tpu peanuzanun y4eOHON pabOTHI MO TUCIUILIMHE C LETbI0 (POPMUPOBAHUS M PA3BUTHUS
po()eCCHOHAIIBHBIX HAaBBIKOB 00yJaronuxcst 1 B cooTBeTcTBUM ¢ TpeboBanusimu ®I'OC BO mo
HaNpaBJICHUIO MOATOTOBKH OakaliaBpa pealu3yeTcss KOMIETEHTHBIH MOAXO0J U MPEeLyCMOTPEHO
UCTIOJIB30BaHUE B YICOHOM IPOIECCe aKTUBHBIX U MHTEPAKTUBHBIX (HOPM MPOBEACHUS 3aHATHI:


https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

JIeTTOBBIE UTPBI, Pa300p KOHKPETHBIX CUTYaIU, ICUXOJOTMYECKUE U HayYHbIe TPEHUHTH, BCTPEUH
C BEIYUIMMHU YYEHbIMHU (U3MKaMH, OpraHu3alusl MyOJIMYHbIX JIEKLIUH, BHEay IMTOpHAas paboTa B
HAY4YHOI OMOIMOTEKE, MACTEP-KJIACCHI AKCIIEPTOB U CIICIUAINCTOB.

VienbHbII Bec 3aHATHHA, NPOBOAMMBIX B MHTEPAaKTUBHOW (GopMe IO JAUCLUIUIMHE
cocraBnsieT 30%. 3aHATUA JEKUUMOHHOIO THUNA JUIsl COOTBETCTBYIOLIMX TIPYNI CTYAEHTOB
COCTaBIISIIOT OKO0JIO 50% ayAUTOPHBIX 3aHATUH.

IIpoMexyTOUHBII KOHTPOJIb YCBOGHMsI MaTepuajga OCYLIECTBIIIETCS YEPE3 BBINOJIHEHUE
71a00paTOpHbIX pPabOT, TECTUPOBaHME, OJMUI-ONPOC, OKOHYATENbHBIM KOHTPOJIb — 3auer.
TpeboBaHMs K YPOBHIO OCBOCHHS COJIEPXKAHHMS Kypca 3aKI04aeTcsi B CTPOIOM BBIIOJIHEHUU
YacOBOW HAarpy3ku II0 TeMaM IyTeM YCBOEHMs JIEKIMOHHOI'O MaTepuaia, BBIIOJHEHUS
7a00paTOpHBIX pabOT, HANKMCAHUHM IO MPEUIOKEHHBIM TeMaM pedepaToB, CaMOCTOSTEIbHBIX
pabor.

[lo w3ywyaemoll AMCLUMIIIMHE CTYAEHTaM MPEJOCTaBISETCS BO3MOMXHOCTb OTKPBITO
H0JIb30BaThCs (B TOM YMCIIE KOMMPOBATH HA JIMYHBIE HOCUTENN HH(POPMALIMH) OArOTOBICHHBIMU
BEJYLUIUM JAaHHYIO JUCUUIUIMHY JIEKTOPOM MaTepualaMd B BUJE 3JIEKTPOHHOI'O KOMILIEKCA
COIIPOBOKICHUS, BKJIIOYAIOILEIO B CEO0s: JIEKTPOHHBbIE KOHCHEKTHI JIEKIMH; 3JEKTPOHHBIE
BapHUaHTHl y4eOHO-METOAMUECKUX TOCOOHMH.

HHTtepakTBHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUH, UCIIOJIb3YEMbIE B Ay JUTOPHBIX 3aHATHIX:

— TEXHOJIOTHUS PA3BUTHUSI KPUTUIECKOTO MBIIIICHUS;

— JIEKIUH € TPOOJIEMHBIM U3JI0KEHUEM;

— HW3Y4YEHHME M 3aKpeIUIEHHE HOBOro Marepuaja (MCIOJIb30BaHUE BOIPOCOB,
Coxkparudeckuil 1uanor);

— 00CYyXJEeHHE CIOXKHBIX M JAUCKYCCHOHHBIX BOIMPOCOB M MpoOsieM («3aiiMu MO3UIINIO
(1Ikana MHEHUH )», IPOEKTUBHBIE TeXHUKH, «OJIMH — BBOEM — Bce BMecTe», «CMEHH MO3UIHIOY,
«/luckyccust B cTuiie TeIeBU3MOHHOTO TOK-IIOY», 1€0aThl, CUMIIO3UYM);

— pazpeuenue npobiaem («epeBo pemenunit», «Mo3roBoii MTypmM», «AHAINU3 Ka3yCoB»);

— TBOPYECKHE 3a/1aHuUs;

— paboTa B MaJIbIX TpyImax;

— TEXHOJIOTHSI KOMIIBIOTEPHOI'O MOJIETMPOBAHUS YNCICHHBIX PACUETOB.

IIpoBenenue Bcex 3aHATUN Ja0OPATOPHOTO MPAKTUKyMa MPEAYCMOTPEHO B ayJUTOpPHUH,
CHaOXEHHOM BCeM HEOOXOAUMBIM 000pyJdoBaHMEM JUIsI 3(P(GEKTHUBHOIO  BBITOJHEHUS
COOTBETCTBYIOILIHMX J1A0OPATOPHBIX paboT.

[To utoram BBIOMHEHUS KaXAOW JTAOOPATOPHOW pPabOTHI CTYAEHT MPEHAOCTaBIsECT M
3alUIIAeT pa3paboTaHHYIO IPOrpaMMy YHCIEHHOTO MOECTUPOBaHUS U pacyeTa, puyeM B Oecesie
C IpernogaBaTeNeM JODKEH IPOJEMOHCTPUPOBAaTh 3HAHME KaK TEOPETHYECKOro U
HKCIEPUMEHTAIBHOTO MaTepHuaja, OTHocsAmlerocs K paloTe, Tak M HEOOXOIUMBIX IS
MPAKTUYECKON peaan3aluu padoThl.

ComnpoBoxk/ieHHE CaMOCTOSITEIbHON pabOThI CTYACHTHI TAKXKE OPraHU30BaHO B CIETYIOLINX
dbopmax:

— YCBOEHHE, JOMOJTHEHNE U BHUKAaHUE B pa30oupaeMble pa3/iesbl TUCIUILIMHBI IPU TOMOIIN
3HAHUH MOTY4aeMbIX IO CPEACTBAM U3YUYEHUS PEKOMEHyeMO JTUTepaTyphl U TyTeM MOATOTOBKU
JIOKJIaJI0B;

— KOHCYJIbTallu¥, OpPraHU30BaHHbIE ISl Pa3bsCHEHHUsS] NPOOJIEMHBIX MOMEHTOB IIpH
CaMOCTOSITEIbHOM HM3y4YeHHMH T€X WJIM MHBIX aCHeKTOB pa3/elioB yCBaMBaeMOW MH(POpPMAaLUHU B
JTUCIUIINHE.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAllMH C UCIIO0JIb30BaHUEM JICKTPOHHOH MOYTHI.

4. OueHo4YHbIE CPeCTBA IJISA TEKYHIEro KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTalMu.
4.1 ®oHA OLIEeHOYHBIX CPEACTB AJIsl MPOBeeHNs TeKYIero KOHTPOJIs.



IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. Beenenue. Ilpeamer «Henuneinnas onrtuka». HMceropus pasBuTus
KBaHTOBOM 2JIEKTPOHUKH.

2. CroHTaHHbBIE ¥  UHAYLUPOBAHHBIE  IEPEXOABI. Koadduumentsr
OWHIITENHA.

3. BepositHocTn nnepexonos. dopma CHEKTpaabHOM JIMHUM, BUABI yIIUPEHUS
CIEKTPAJIbHBIX JIMHUU.

4. KBaHTOBO-MEeXaHMYECKOE ONMCAHWE  B3aUMOACWUCTBUS ~ HM3JIYyUEHUS C
BELIECTBOM.

o. BonHOBBIE QYHKIIMH CTAITMOHAPHBIX COCTOSTHUM.

6. Matpuna mioTHOCTH. MaTpUYHBIN 2JIEMEHT OIIEpaTopa Iepexoa.

1. VYcunenue u reHepanus 3JI€KTPOMAarHUTHOTO H3JIyYEHUS.

8. VYcnoBust Bo30yxaeHus. MeTobl OTy4eHUs] MHBEPCHOM HAaCeIEHHOCTH.

9. OnTHyeckre KBAHTOBBIE I'€HEPATOPBI. Y CTPOICTBO, MPUHIMUI JECHCTBUS.
Pa3HOBHIHOCTH J1a3€pOB, pEXKUMBI T€HEPALUH.

10.  OrtkpeiThie  pe3oHaTopbl. I[IpomonbHBIE ¥ TONMEPEYHBIE  MOJIBI
JudpakuuoHHble TOTEPH.

11.  VcroniuuBocts Mmoa. Cenekuusi mona. CHHXpOHM3AIUS MOJI.

12. VmnynbscHBIE PEKUMBI padOTHI 1a3€POB.

13. Monynsmust ZOOPOTHOCTH PE30HATOPA U HCIIOJIB30BAHKE €€ JUIS TIOTYUeHHS
TUTaHTCKUX UMITYJIbCOB JIa3€PHOTO U3IyYCHHUS.

14.  Ilomyuenue CBEPXKOPOTKHUX VMITYJIBCOB c HCIIOJIb30BAaHUEM
CUHXPOHH3ALMH MOJ.

15. OcHoBHBIE THUMBI J1a3epoB. [a30Bble, TBEPAOTENbHBIC, >KHIKOCTHBIC,
HOJYIPOBOTHUKOBBIE, Ja3ephbl HA CBOOOAHBIX AJIEKTPOHAX.

16. HenuneiitHoe B3auMOJEHWCTBUE DJIEKTPOMATrHUTHOTO M3JIY4EHUS c
BEIIECTBOM.

17. Tenepaums rapmoHuK uznydeHusa. Ilapamerpuueckue mpOILECCHI.
[TapameTpudeckue reHepaTopsl.

18.  BomHyxnenHoe komOuHanuoHHoe paccesHue (BKP) cBera u ero
WCIIOJIb30BAaHUE JIJI MEPECTPOMKHU YACTOTHI JiazepHOro u3nydenus. BKP - ycunurenu.

19.  IIpumeneHue npuOOPOB KBAHTOBOH JEKTPOHUKH.

4.2 ®oHJ OLIEHOYHBIX CPECTB /ISl POBEICHUsI IPOMEKYTOYHOM ATTeCTAIMH.

ATTecTanys 1o 3aluiieHHbIM JJA00paTOPHBIM paboTaM.

OrneHOUHBIE CpeNcTBA JUII WHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3/I0pOBbsI BEHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— TIp¥ He0OXOMMOCTH HHBAIHIAM | JIT[AM C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 370POBBS
NPEOCTABIISACTCS JOMOJHUTEIFHOE BpEeMS /7Sl TOATOTOBKU OTBETA HA SK3aMEHE;

— TIPH TIPOBENICHUH TIPOIIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBBSI IIPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAITEHBIMUA 0COOCHHOCTSIMH,

— IpU HEOOXOUMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U WHBAIWAOB TIPOIEIypa OICHUBAHUS PE3YyJIbTaTOB OOYYEHHS 10 JHCIUIUINHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHS MHBAIMIOB M JHIl C OTPAaHHYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B QopMax, aJaNTHPOBAHHBIX K OTPAHMYEHHUSIM HX 370POBbSI M BOCIPHUITHUS
uHpOpMaLUu:

JU7st I ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,



— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlJist T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arlapara;

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

5. IlepeyeHb OCHOBHOW U 10MOJTHUTEIbHOMH YUeOHOM JINTEPATYPbl, HEO0X0AMMOM /151
OCBOEHMS THCIUNIUHBL.
5.1 OcHoBHasi 1MTEpaTypa:

1. Axuunerpo, O.A. HenuHeiliHas ONTHKA KpPEMHUS U KPEMHHEBBIX
HaHOCTPYKTYp: MoHorpadus / O.A. Axkuunerpos, U.M. bapanosa, K.H. EBTioxoB. —
DnekTpoH. gaH. — Mocksa: @usmarnur, 2012. — 544 c.

Pexxum nocryma: https://e.lanbook.com/book/5255.

2. Bosoctaukos, B.I'. Metonbl aHan3a U CHHTE3a KOTEPEHTHBIX CBETOBBIX
noJielt [ DNeKTpOoHHBIH pecypc] : MoHorpadust — DIeKTpoH. naH. — Mocksa : DU3MaTIHT,
2015. — 256 c.
Pexxum noctyma: https://e.lanbook.com/book/91168.
3. 3BepeB, B.A. Onruueckue matepuayibl [DIEKTpOHHBIM pecypc| : yueO.
nocobue / B.A. 3Bepes, E.B. Kpusonycrosa, T.B. Tounnuna. — DneKTpoH. AaH. —

Cankr-IlerepOypr : Jlans, 2015. — 400 c.
Pexxum nmoctyma: https://e.lanbook.com/book/67465.

JI1st OCBOCHMS JUCLHUILIMHBI MHBAJIMIAMU U JIML[AMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
3/10pOBbsS MMEIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiT».

5.2 lonmotHuTEIBHAS JIUTEPATYPA:

1. EBcee, I.B. KorepeHTHblE mnEepexogHble TPOLECCHI B ONTHKE
[DnexTponnsbIit pecypc]: monorpadus / N.B. Escee, H.H. Py6mniosa, B.B. Camapues. —
OnekTpoH. naH. — Mocksa: ®@usmaraut, 2009. — 536 c.

Pexxum noctyma: https://e.lanbook.com/book/2731.

2. HmutpueB B.I'. Ilpuknannas nenuueitnas ontuka / B. I'. JImurtpues, JI. B.
Tapacos. - U3n. 2-e, nepepa0. u non. - M. : DUSMATIIUT , 2004. - 512 c. - bubnuorp. : c. 477-
512. - ISBN 5922104535.

3. BBenenue B npukiagHyl0 HEMHEHHYIO ONTUKY: Y4eb. mocoOue uis CTYACHTOB
uHxeHepHo-(u3. crel. By30B / O. B. Ky3pmun, A. A. MapTtsinos, B. JI. [Tantotun u ap.; Kyol'Y.
- Kpacnonap : Kybanckuii rocynapcTBeHHblil yHuBepcutet, 1999. - 279 c.: un. - bubnuorp.: c.
273-276. - ISBN 5230218452.

5.3. Illepuoauyeckue u3IaHNUs:
1. Kypnan: "KBaHTOBas »3leKTpoHHMKA" - BEIYIIMHA POCCUUCKUIA
HAYYHBII €KEeMEeCSUHbIH *KypHalI B 00JIACTH JIa3epOB U WX MPUMEHEHUH, a TaKKe
[0 CBA3aHHBIM C HUMM TE€MaTHKaM: ja3epHas (U3UKa M TEXHHMKA, HEJIMHEHHas
OITHKA , JJA3EPHBIA TEPMOSAIEPHBIN CUHTE3, BOJIOKOHHASI M1 MHTETPaJIbHAsL ONTHKA,
BO3JECHCTBUE JIA3€PHOTO U3IIyYCHHUsS HA BEUIECTBO, JIa3epHas IUIa3Ma, ONTHYECKast
o0paboTka u mepenadya WHGOpPMAIMM, KOTEPEHTHOCTh U XaocC, Ja3epHbIE
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TCXHOJIOI'UHU, HAaHOTCXHOJIOI'NH, na36pHa;1 MEAUIIHA nu
ouosnorus(http://www.qguantum-electron.ru).

2. Kypunam:Applied Physics B: Lasers and Optics IleuaTnsrii
pereH3upyeMblil )KypHail. TeMaTuka: a3epHas (GuU3uKa; JUHEHHAS U HEeJTMHEHHas
OIITHKA, CBer6LICprIe SABJICHHUA, OIITUYCCKUC MaTepI/IaJIbI; KBaHTOBas OIITHKA,

na3zepHas CHEKTPOCKOMUS
(http://www.springer.com/physics/journal/340?cm_mmc=sgw-_-ps-_-journal-_-
00340)

6 Ilepeyenb pecypcoB HMHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH

«I/IHTepHeT», HeOGXOI[I/IM])IX AJIsA OCBOCHUSA JUCHUIIJIMHBI

No

Cchlka ITosicuenue

BOOK.ru — onexkrponnas Oubmuoreuynas cucrema (3bC)
COBPEMEHHOM y4eOHON 1 HAYYHOH JIUTEPATYPHI.
http://www.book.ru bubmmoreka BOOK.ru coepUT akTyaabHYIO JIUTEPATypy 1O
BCEM  OTpPAcisAM  3HaHHWH,  KOJUICKIMS  TOTOJIHSACTCS
9JICKTPOHHBIMH KHUTI'aMU PAHBIIC U3JaHUA e4yaTHoHu BCpPCHUH.

AMOYKC.py — 2JIeKTpOHHas OubInoTeyHas cucreMa y4eOHOl u
HAYYHOH UTepaTyphl. B 2JeKTPOHHYIO KOJUIEKIIHIO BKIIIOUEHBI
COBpPEMECHHBIC YYEOHMKH M IOCOOWS BEAYIIMX H31aTEIbCTB
Poccun.

http://www.ibooks.ru

[Tnardopma ScienceDirect obecrieurBaeT BCECTOPOHHHI 0XBAT
http://www.sciencedire | aureparypsl U3 Bcex 00acTell HAyKH, IPEIOCTABIISS TOCTYIT K
ct.com 6oniee yem 2500 HaumeHOBaHM KypHanoB 1 6onee 11000 kaur
13 KOJUIEKIIMH U3aTeIbCTBA «DIB3EBUPY.

baza nmannpIx Scopus wuHAekcupyer Oonee 18  ThIC.
http://www.SCOpPUS.COM | HANMEHOBaHMW JKYpHAJIOB OT 5 ThIC. MEXIYHAPOIHBIX
U3JaTebCTB, BKItoYas 6osee 300 poccuiCKuX *KypHaJIOB.

Scirus — GecruiaTHasi MOMCKOBasi CHCTEMa JIJIsl IOMCKa HAydHOMH

http://www.scirus.com
uHpOopMalnu.

Hayunas anekrtponnass OubOmmorexka (HOB) conepxut
http://www.elibrary.ru | moJHOTEKCTOBbIE BEpCHHM HAYYHBIX H3JaHUM  BEAYIIUX
3apy0OEKHBIX U OTEYECTBEHHBIX M3/1aTEIbCTB.

7 MCTOJII/I‘ICCKI/IC YKazaHnusl 1Jist oﬁyqaloumxcn M0 OCBOCHHUIO JTUCHHUITINHBI

Ha camocrostenpHyo paboTy CTyaeHTOB OTBOAMTCS Oojee 56 % BpemeHU oT oOIIei

TPYIOEMKOCTH AUCHHUILIMHBL. CONpPOBOXICHUE CAMOCTOATENFHONH pPadOThl  OOyYarOIIMXCs
OPraHU30BaHO B CIEIYIOMNX (Gopmax:

1. BoinosnHEeHNE TEOPETHYECKUX 3aJaHUMl 10 HM3y4yaeMOMY
paszeny AUCLHUILINHBL.
2. IIpoBepka 3HaHUN CTylE€HTa OCHOBaHa Ha KOHTPOJBHBIX

BOIIpOCax, MNPHUBCACHHBIX B OIIHMCAHHUU pa6OTBI N JOMNOJHHUTCIBHBIX
BOIIPpOCax, KaCaromuxcqa COOTBCTCTBYIOIUX pa3/ICJIOB JUCIIUITIIINHBI.

3. BrimonHenne aoMamHUX 3aJaHAd 10 JIAOOPAaTOPHBIM
3AHATUAM.
4, YcBoeHue, JOMOJHEHHWE MW BHUKAaHHUE B pa30OUpacMbie

pazzienbl AUCHUIUIMHBL IPU MOMOILK 3HAHUW MOJIy4aeMbIX 10 CPEJICTBaM
M3YYEHUS PEKOMEHIyeMOM JIUTEePaTypBhI.
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o. KoHncynpranum, opraHu3oBaHHbIE I pa3bACHEHUs
IPOOJEMHBIX MOMEHTOB IIPH CAMOCTOSITEIIbHOM M3YyYEHMH T€X WM MHBIX
ACIIEKTOB Pa3/IeNIOB yCBaUBaeMOil HH(OpMAIK B AUCLHUIUINHE.

Psn TeM npeanonaraer BeloJIHEHHE Ja00paTOPHBIX paboT. BrinonHeHHas 1abopatopHas
paboTa OLIEeHUBAETCS MPENOIaBATENEM 110 CIAEAYIOIUM KPUTEPUIM:

- YpOBEHb IIOATrOTOBJIIEHHOCTH CTyJ€HTa K KOHTPOJBHBIM BOIpPOCaM II0 KaXIOH
nabopaTopHoOi pabdoTe;

- ohopmiieHHre oTyeTa 1o JabopaTopHOi padoTte;

- CAMOCTOATENBHOCTD U JIOTHYHOCTDH BBIBOZOB M HAOIIOICHUI;

- 3HaHUSA U yMEHHUs Ha ypoBHE TpeOOBaHMH CTaHIapTa AAHHOW NUCLMIUIMHBL 3HAHUE
(axTHUecKoro MaTepuaa, ycBOeHHE OOIIMX MOHATHN U UICH.

OOBEKTUBHOCTh OLEHKH PpabOThl MHpPENnojaBaTesieM 3aK/IouacTcs B ONPEACICHUU ee
MOJIO)KUTEIBHBIX M OTPULIATENIBHBIX CTOPOH, 10 COBOKYIHOCTH KOTOPBIX OH OKOHYATEJIbHO
OLIEHUBAET IIPEJCTABICHHYIO paboTy.

8 Ilepeyenr  MHGOPMALMOHHBIX  TEXHOJIOTHI,  HCIOJb3yeMbIX  MNpPH
OCYIeCTBJICHHH 00Pa30BaTeIbHOIO NMPOLecca M0 JUCHUILIHHE.

8.1 Ilepeyenb HH(POPMANMOHHBIX TEXHOJIOTHH:

1. IIpoBepka AOMAIIHUX 3aJaHUN U KOHCYJbTHPOBAHUE ITOCPEICTBOM IJIEKTPOHHOU
IIOYTHI.

2. Hcnonb30BaHWE  DJIEKTPOHHBIX IPE3CHTALMM IpPU  IPOBEICHUM  3aHATHU
JIEKLIMOHHOI'O THIIA.

8.2  IlepeyeHb NpOrpaMMHOro odecneyeHust

[IporpammHBIN IPOAYKT JloroBop/nuiieHsus
Onepanuonnas cucreMa MS Windows | lor. Ne 77-AD®/223-03/2017 ot 03.11.2017
WuTerpupoBaHHoe oducuoe | or. Ne 77-AD®/223-93/2017 ot 03.11.2017

npuioxenue MS Office
AntuBupyc  Kaspersky  Endpoint | KoatpakTt Ne69-AD®/223-D3 ot 11.09.2017
Security 10 for Windows

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. CrpaBouno-npaBoBas cucrema «Koncynbrant [Troc» (http://www.consultant.ru)

2. Dnextponnas oubimoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)

3. Caiit, coaep aluii CripaBOYHbIC JAHHBIC PA3IMUHBIX KPUCTAIIIOB UCTIONB3YEMbIX JIJIS
nasepoB: http://refractiveindex.info/.

9. MarepuanbHo-TexHHYeckass 0a3a, HeoOxoauMasi sl OCYLIECTBJICHUSA
00pa3oBaTeIbHOIO Mpouecca Mo JMCHUILIHHE.

MaTCpI/IaJ'IBHO-TCXHI/IqCCKOC obOecrieueHue JUCIHHUIIIIMHBI H

No Bun pa6or
OCHAIIIEHHOCTD

1.| JlekuuoHHBIE 3aHATUS | YueOHas ayJUTOPHS I MPOBEACHUS 3aHATHI JEKITMOHHOTO U
cemuHapckoro tuna — aya. 315C.

2.| JlaGopaTopHbIe Aymutopus  Homep 312C ¢ oOopymoBaHuem i
3aHATHUS MOJICTTMPOBAHMsI Pa0OTHI 3JIEMEHTOB ONTHKHY;

3.| CamocrosiTenbHas VYuebnas ayautopuss 208C amsi caMOCTOATENBHOM paboTHl,
paboTta OCHAIICHHAs] KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBHIO

NOAKIOUeHUs1 K cetu «VHTepHeT», mporpaMMou 3KpaHHOIo
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YBEJIMYCHUSI W OOCCICUYCHHBIH JOCTYIIOM B 3JEKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTEILHYIO CPEy YHUBEPCUTETA.
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