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1 Henu u 3a1a4u U3yYeHUs] TUCHUIIMHBI.
1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.

VYyebnas nucuumuinHa «HenmuHelHas ONTHKAa» CTaBUT CBOCH IENBI0  H3YYCHHE
HEJIMHEMHO-ONTUYECKUX SIBJIEHUM, MPOUCXOIAIIMX I10J BO3AEHCTBUEM MOIIHOIO JAa3epHOIrO
W3JTy4YEHUs.

1.2 3agaun AUCHUILINHBI.

OcHoBHbIE 33241 AUCHUTIINHBIL:

— U3Y4YUTh YCIIOBUS, HEOOXOUMBIE JJISl MPOSBICHUS HEJIMHEWMHO ONTHYECKHUX SIBJICHUM
(reHepaliys BTOpOil rapMOHUKH, TapaMeTpruecKas reHepanus);

— YCBOUTb METO/bl TEOPETUUECKOTO ONMCAHUS HEIMHEHHO-ONTUYECKUX SIBJICHUI;

— O3HAKOMJIEHHE C OCHOBHBIMH METOJAMH HCCIIEOBaHHUS M pacuera (PU3NYECKUX
XapaKTEepUCTUK KBAHTOBBIX IPUOOPOB.

1.3 MecTo AucuMIVINHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMBbl.

«HenuneitHast onrtukay SBISETCA JUCHUILIMHON 1o BbIOOpY Hampasienus 03.03.02 —
«bpusukay. M3yueHHMe OCHOBHBIX KOHIECMIMKA HEIMHEHHOW ONTHUKU Oazupyercs Ha 3HAHHIX
CTYJICHTOB, MTOJIYYEHHBIX PaHee NPHU N3YICHUH JUCIHUILINH, BXOISIINX B UK 00MIeH (QU3HKH.

JlucumiuinHa JIOTHYECKH W COJEPIKATEIIbHO-METOJUYECKH CBSi3aHA C JIUCIUATUTMHAMH
«®Du3nka KOHJCHCUPOBAHHOTO COCTOSIHUSI BEIICCTBA», «BEKTOPHBIN M TEH30PHBIA aHAIH3»,

«OnTuKay.

1.4 IlepeyeHb IUIAHHpPYEMBbIX pe3yJabTaTOB O00y4YeHHMs 1O JUCHHILIMHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHs 00pa30BaTEeIbHON MPOrpaMMBbI.

W3yveHne qaHHON y4eOHOM NUCIUILIMHBI HAPABICHO HA (OPMUPOBAHUE Y 00YyIaIOIINXCSI
po(eCCUOHANBHBIX KOMITETCHIUN

Nunexc Conepxanue B pesynbprare uzydeHus: yueOHON AUCIUTUIUHBI
fr([_). KOMIIET | KOMIIETeHIUH (WU e 00yyaromuecs 10JKHbI
EHIIUU YacTH) 3HATh yMeTh BJIA/IETh
CHOCOOHOCTBIO 3HaTh OCHOBHBIE YMETh Hagsikamu
UCIIOJIb30BaTh 0a30BbIE | 3aKOHBI, UJEH U OCMBICITUBA | IPUMEHEHUS
TEOPETHUYECKUE 3HAHUS | PUHIIMIIBI Th U MOJTYYEHHBIX
dbyHIaMEHTATBHBIX MTOCTPOCHUS WHTEPIPETH | 3HAHUH JJIs
pa3znenoB  oOmed M | HeJMHEHHOo- poBaTh peleHus
TEOPETHUECKON (DU3UKM | ONITUUECKHUX OCHOBHBIE MIPUKJIIATHBIX
JUTSt pelieHus | mpudopoB, UX MOJIOKEHUS | 3a]1a4
PO eCCHOHATBHBIX CTaHOBJICHUE U HEJIMHENHO | HEJIMHEWHOU
1 | OIK-3 | 3anmad. pa3BUTHE B 171 OINTHKHU.

HUCTOPUYECKOMN OTTHKH.

MOCJIEI0BATEIbHOCTH,

X MaTeMaTU4eCKOe

ONHUCaHue, uxX

AKCIIEPUMEHTAIBHOE

HCCIIEIOBAHUE u

MPAKTUYECKOE

HCIIOJIb30BaHHUE.




WNHupekc Conepxanue B pesynbrare uzyueHus: yaeOHON AUCHUTIIMHBI
lfr([‘)' KOMIIET | KOMIIeTeHIUH (UH eé 00yYaromuecs 10JIKHbI
SHIUHN 4acTH) 3HATh YMeTh BJaJ1eTh
CIIOCOOHOCTBIO CoBpemeHHbIE MIPUMEHSTh | COBPEMEHHBIM
IPOBOAWTH  HAayYHbIE | IPEJICTABICHUS O | 3HaHMSI 1O | U METOAAMH
UCCIIEIOBAHUA B | HETMHEWHOM ONTHKE M | HENMHEHHO | cOopa u
n30paHHOM obnactu | UH(pOpPMALIMOHHBIE W ONTHKE U | MPeICTaBICHU
OKCIEPUMEHTAIBHBIX U | TEXHOJOTHH, uHbOpMaIH | 51 JAHHBIX.
(W)  TEOPETUYECKUX | HEOOXOIUMBIC JUTsl | OHHBIE
duznueckux peneHus 3aja4d | TEXHOJOTH
UCCJIEIOBAaHUM C | HAYYHBIX U TUISE
2 [IK-2 | HOMOUIbIO } HCCJICIOBAHU . peleHus
COBpPEMEHHOM 3a1a4y
npubopHoii  6a3sl (B Hay4YHBIX
TOM YHCJIE CJIOXKHOIO UCCIIEJIOBaH
¢du3ugeckoro Ui.
o0opynoBaHus) u
UH(POPMAIIMOHHBIX
TEXHOJIOTHIl € y4eToM
OTEYECTBEHHOTO "
3apy0eKHOTO OMbITA.
2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI.
2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILINHBI 10 BUAAM PadoT.
OOmast Tpyno€MKOCTh NUCHUILITMHBI cocTaBisgeT 2 3ad.ed. ( 72 wdaca), HX
pacipeeneHye 1Mo BujaaM paboT npecTaBieHo B Tadumie (01 cmyoenmos ODO).
Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dachr)
6
KonrakTHasi paboTa, B TOM 4HcJe: 66,2 66,2
AyauTopHbIe 3aHATHS (BCEro): 64 64
3aHATHSA JIEKIUOHHOIO TUIA 32 32 - - -
JlaboparopHble 3aHATHS 32 32 - - -
3aHATUS CEMUHAPCKOr0 TUIA (CEMHUHAPBI,
IPAKTUYECKHE 3aHSTHSI) i i ] ] )
WNnas koHTaKkTHasA padora:
KonTpons camocrositensHoi pabotsl (KCP) 2 2
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocTosiTe/IbHAsA padoTa, B TOM YHcIe: 5,8 5,8
ITpopaboTka yueOHOro (TeOpeTHUECKOro) MaTepuaa 2,8 2,8 - - -
ITonroroBka K TeKyIeMy KOHTPOJIO 3 3 - - -
KoutpoJnb: 3ayer | 3auer
[ToaroToBka K s5K3aMeHy - -
O01mas Tpy10eMKOCTh gac. 12 12 - - -
B TOM 4HcCJIe KOHTAKTHAsA 66.2 66.2
padora
3a4. eJl. 2 2




2.2 CTpyKTypa AUCHMIIUHBI:

Pacnpenenenue Bu10B yaeOHON pabOTHI M UX TPYJOEMKOCTH IO pa3JieiaM JAUCIUILTUHBI.
Pa3nens! qucuuniuuHel, u3ydyaeMele B 6 cemecTpe (ounas ¢hopma)

KoanuectBo yacoB
Ne Haunmenosanue paszaenos Beera AYSE%T:TI;HM BHG?;HGIZTT?HM
JI |[I13| JIP CPC
1 2 31415 6 7
1. |OCHOBBI HEIMHEHHOM ONTHKH. 13| 8 | - 4 1
2. |OTKpBITBIE PE30HATOPHI. 9 | 4| - 4 1
3. |OcHOBHBIE THITBI JTa3€POB. 17| 6 | - 10 1
4. |MIyabCHBIE PEKUMBI PAOOTHI JIA3€POB. 712 - 4 1
5. [DneMeHTHI HEIMHEHHOM ONITHKH. 11|16 | - 4 1
6. |BKP-masepsl. 312 - - 0,8
7. |lIlpumeHeHue na3epos. 10| 4 | - 6 -
Hmoeo no oucyuniune: 69,8/ 32| 0 32 5,8

[Tpumeuanue: JI- nexuuu, [13- npakTrueckue 3ansatus/cemunapsl, JIP- maboparopHsie 3aHATHS,
CPC- camocTrosiTenpHas paboTa CTyAeHTa

2.3 Coaep:xkaHue pa3iesioB JMCHUILIAHBI:
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA.

Hanmenosanue
pazaena

Copepxanue pasaena

®opma
TEKYLIETO
KOHTPOJIS

2

3

4

OCHOBBI HEJIMHEHHOM
OIITUKU

Hcropus  pa3BuTus  HEIMHEWHOW  ONTHKHU.
CnoHTaHnHble M MHIYLIMPOBaHHBIE IEPEXOJBI.
Koaddurmentsr OWHIIITEeHHA. Beposaranoctu
nepexooB. PopMa CHEKTPAIbHON JTUHUU, BUIBI
VIIMPEHUs] CHEKTpPaJIbHbIX JIMHMK. KBaHTOBO-
MEXaHUYECKOE  ONMCAHUE B3aUMOJCHCTBUSA
U3Iy4eHUs] C BellecTBOM. BosHoBble (yHKIUU
CTallMOHAPHBIX COCTOSAHMM. MaTpHUYHBIN 3JIEMEHT
omeparopa nepexofa. YCWICHHE U TeHEepalus
JJIEKTPOMArHUTHOI O U3JIy4CHHUS. Ycenosus
BO30YyKAeHHUs. MeTo/bl MOJNy4eHHUsS HWHBEPCHOMU
HaceJaeHHOCTH. Jla3zepHble cpebl.

K

OTKpBITBIE PE30HATOPBI.

[TponosibHBIE u MOIIEPEYHbIE MOJIBI.
JudpakimoHHbIe MOTEPH.

YcToiunBOCTE MOJ. Cenexmus MOJI.
CUHXpOHU3aLUsT MOJ.

OCHOBHBIE TUIBI
J1a3epOoB.

Onruyeckne KBAaHTOBBIE TE€HEepPaTOPHI.
YcerpolcTBO, NpUHLMI AEHCTBUA. Pa3HOBUIHOCTH
J1a3€poB, PEKUMBI reHepaluH. l'azoBble,
TBEPAOTEIILHBIE, JKUJIKOCTHBIE,
ITOJIyITPOBOJTHUKOBBIE J1a3€pPHl.

HMnynbcHBIE PEXKUMBI
paboThI JTa3epoB.

Monynsiuus ~ 100pOTHOCTH  pe3oHaTtopa U
UCIIOJIb30BaHUE €€ Uil IOJyYeHUS TUTaHTCKHUX
MMIYJIbCOB J1a3epHOro wusnydeHus. Ilomyuenune

5




CBEPXKOPOTKHX HUMIYJIbCOB C HCIOJb30BAHUEM
CHHXPOHH3AIMU MO/,
5. | DnemenTs! HenmHeHONW |HenmmHaelHoe B3aUMOJICUCTBUE K
OIITHKHU. AIIEKTPOMArHUTHOTO M3JIyYEHHs] C BEIIECTBOM.
['enepariyisi rapMOHUK HU3ITy4EHUSL.
[Tapamerpuueckue nporeccel. [lapamerpuueckue
reHepaTopBhlL.
6. BKP-nazepsl. BeiHy)XeHHOE ~ KOMOWHAIIMOHHOE  paccestHue K
(BKP) cBera u ero WCHOJb30BaHUE IS
[IEPECTPOMKH 4aCTOTHI JIazepHOro usinydenus. BKP
- YCHJIUTEIH.
7.| Ilpumenenue nazepoB. |JlazepHbie TexHonoruu. JlazepHasi ClIEKTPOCKOMHS. K
["onorpadwus.
2.3.2 3aHATHS CEMMHAPCKOI0 THUIA.
3aHATHA CEMUHAPCKOTO TUIIA 110 JAHHOMY KypCY COTJIACHO Y4eOHOMY IUIaHy HE
PEIyCMOTPEHBI.
2.3.3 JlaGopaTopHble 3aHATHS.
Ne HanmenoBanue mabopaTopHbIX padoT Popwma TeKy1uero
KOHTPOJIS
1 3 4
1. HccnenoBanue ONTHYECKUX CBOMCTB JIA3€PHBIX KPUCTAIUIOB Ortuer o nabopaTopHOI
pabore
2. HccnenoBanue mapaMeTpoB Jla3epa Ha mapax MeIu Ortuer o nmabopaTopHOI
pabore
3. | HccnenoBaHue 3aBUCIMOCTH BBIXOIHOW MOITHOCTH T€HEPALUU .
Otuer no naboparopHoit
HEMPEepPHIBHOTO JIa3epa OT YPOBHS HAKAuKH U TapaMeTPOB paore
pe3oHaropa
4. MozenupoBaHue reHepaluy ja3epa Ha rpaHare ¢ HeogqumoM | OTyer no abopaTopHOit
pabore
S. MozenupoBaHue TpeXypOBHETo ja3epa Otuer o nabopaTopHOI
pabore
6. | MonenupoBaHue jga3epa ¢ akTUBHOM Moy siiielt 1o6poTtHocTH | OTYeT 1o J1abopaTopHOH
pabore
7. MonenupoBaHue MOJy4eHHUs MUKOCEKYHIHBIX UMITYJIbCOB C Otuer o nabopaTopHOI
MTOMOUIbI0 CHHXPOHU3AIUH MOJT pabore
8. MonenrpoBaHue YeThIPEXYPOBHETO J1a3epa Otuer no nabopatopHoit
pabote
9. |MonenupoBaHue Jla3epa ¢ TaCCUBHOW MOAYISIHEH 1oOpoTHOCTH | OTYeT 110 Tab0opaTopHOit
pabote
10. MopenupoBaHre OTKPBITOTO PE30HATOPA Otyet mo nabopaTopHOit
pabote
11.| Pacuer apexTUBHOCTH JTAMIIOBOM HAKAaYKH Jlazepa Ha cTekie, | OTder mo mabopaTopHOit
AKTUBUPOBAHHOM HEOJUMOM pabote
12.| PacdeT yrioB mepBoro u BTOPOro CHHXPOHU3MA JUTst yaBoutesst | OTuer mo mabopaTopHOi
4acTOThl HEOJJUMOBOTO Jla3epa pabote




2.3.4 IlpuMepHasi TEMATHKA KYPCOBBIX padoT (IPOEKTOB).
KypcoBsie paboTsl - He npedycmompenbi.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eCceYeHUs 1JIs1 CAMOCTOATEIbHONH padoThl

00yYaKOIIHUXCS 10 TUCIHUIIINHE.

[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI

Ne Bun CPC o
T10 BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
[IpopaboTka | MeTtoaudeckue yka3aHHUsS IO BBIOJHEHUIO CAMOCTOSATEIHHOU pPadOTHI,
1 | reoperuyeckoro | yrBepxkaeHHble Ha  3aceganuu  CoBera  (PU3MKO-TEXHHYECKOIO
MaTepuaia ¢dakynprera @PI'BOY BO «KyOI'Y», npotokos Ne 6 ot 04.05.2017 r.
1. bymenera 10.1. Kak npaBwibHO HamcaTh pedepaT, KypCOBYIO U JIH-
IUIOMHYIO paboThl: YdeOHoe mocobue it OakamaBpoB [DIEKTPOHHBIN
pecypce]: yueb. mocobue — DnexTpoH. naH. — M.: JlamkoB u K, 2016. —
140 c.
5 Pedbepar https://e.lanbook.com/book/93331.
2. KysnenoB W.H. Pedeparbl, KypcoBble U AUILIOMHBIE pPaOOTHI.
Meroanka moaroToBK u odopmiieHHs [DIEKTPOHHBIM pecypc]: yueo.
nocobue — DnexTpoH. naH. — M.: [lamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
[TonroroBka | Beuierxanuna A.O. JlenoBble U Hay4HbIE Mpe3eHTALMU [ DJIEKTPOHHBII
3 npe3eHTaluu | pecypc]: yueOHoe mocodue — DiekTpoH. Aad. — M., bepmun: Jupekt-

0 TeEME Menma, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view red&book id=446660.

VY4eOHO-MeTOINYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaroIUXCs M3

YHCIIa MHBAIK/IOB U JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 310poBbst (OB3) npenocTasistorcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBbS U BOCIIPUITHS HH(POpMALIUHU:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHO (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA

oOyJaromuxcs.

3. O0pa3oBaTesbHbIC TEXHOJIOTHH.

[Tpu peanuzanuu ydeOHON pabOTHI MO TUCIUILIMHE C 11EIbI0 (POPMUPOBAHUS M PA3BUTHUS

MpoeCCHOHAIBHBIX HaBBIKOB 00YJaIOMuUXcsi U B coOOoTBeTCcTBHH ¢ TpeboBanusiMu ®I'OC BO mo
HATPaBIEHUIO TIOJTOTOBKU OakajaBpa peann3yeTcs KOMIETEHTHBIM MOIXO0J U MPeayCMOTPEHO
WCIIOJI30BaHNE B YIYEOHOM MPOIIECCE aKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHSATHIA:
JIENIOBbIE WUTPBI, pa300p KOHKPETHBIX CUTYyallMid, TCHXOJIIOTUYECKUE W HaydHble TPEHUHTH,
BCTPEYH C BEAYIIMMH YYEHBIMH (PU3UKAMH, OPTaHU3AIUsS MyOJUYHBIX JIEKIMH, BHEAYIUTOPHAS
paboTa B Hay4HOUH OHOIHOTEKE, MacTep-KIacChl IKCIEPTOB U CIIEIIUATICTOB.



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

VYienbHbI Bec 3aHATHH, NPOBOAMMBIX B HHTEPAKTUBHOW (opMe MO AMCLUUIIIMHE
coctaBisieT 30%. 3aHATHS JEKIMOHHOIO THUMHA JUIi COOTBETCTBYIOIIMX TPYNI CTYACHTOB
cocTaBisAOT 0K0J0 50% ayAUTOPHBIX 3aHITHUH.

[IpoMexyTOUHbIII KOHTPOJIb YCBOGHMSI MaTepuaja OCYLIECTBIIECTCS Yepe3 BBINOJIHEHUE
7a00paTOpHBIX pPabOT, TECTUPOBAHME, OJIHUI-OMPOC, OKOHYATENBHBIM KOHTPOJIb — 3auerT.
TpebGoBaHusi K ypOBHIO OCBOCHHS COJEP)KAHMS Kypca 3aKIIOYaeTcsi B CTPOTOM BbIIOJHEHUU
YacoOBOM HArpy3Ku IO TeMaM IYyTEM YCBOEHHs JIEKIIMOHHOIO MaTepuaia, BbIIOJHEHUS
1abopaTopHbIX PabOT, HAUCAHUM IO MPEHJIOKEHHBIM TeMaM pedepaToB, CaMOCTOSTEIbHBIX
pabor.

[lo wu3ywyaemol MAMCHMIIMHE CTYIEHTaM MPEJOCTaBISETCS BO3MOMXHOCTH OTKPBITO
NOJb30BaThess (B TOM  4YHCIE KONUPOBaTb Ha JIMYHBIE HOCUTENM  HMH(GOpMAINN)
MOJATOTOBJICHHBIMU  BEAYIIMM JaHHYI JUCHUIUIMHY JIEKTOPOM MaTepuajlaMu B BHUIE
AIIEKTPOHHOT'O KOMILJIEKCA CONMPOBOXKACHUS, BKJIIOYAIOMIETO B CEOS: AIIEKTPOHHBIC KOHCIIEKTHI
JIEKIUI; 3JIEKTPOHHBIE BAPUAHTHI YUeOHO-METOINYECKUX TOCOOUH.

WHTtepakTuBHBIE 00pa30BaTe/IbHBIC TEXHOJIOTUH, HCIIOJIb3YEMbIE B Ay JTUTOPHBIX 3aHATHIX:

— TEXHOJIOTUS Pa3BUTHUS KPUTUUYECKOTO MBIIIICHUS;

— JIEKIIUU € TIPOOJIEMHBIM H3JI0KEHUEM;

— UW3Yy4YeHHME M 3aKpeIlUIeHHEe HOBOro Marepuana (UCIOJIb30BaHUE BOIPOCOB,
CokpaTuueckuii quanor);

— 0OCYKJ€HHE CIIOKHBIX U TUCKYCCHOHHBIX BOMPOCOB U MpoOiem («3aliMU IMO3UIUIO
(mIKaya MHEHH )», TPOEKTUBHBIE TEXHUKH, «OIMH — BABOEM — BCE BMECTe», «CMEHH MO3UIUION,
«uckyccus B cTuiie TENEBU3MOHHOTO TOK-IIOY», 1€0aThl, CUMIIO3UYM);

— pa3peuienue npobueM («lepeBo pemieHuit», «Mo3roBoi TypM», «AHaAJIU3 Ka3yCOBY);

— TBOPYECKHE 3a/IaHuUs;

— paboTa B MaybIX rpymnmnax;

— TEXHOJIOTUSI KOMIIBIOTEPHOT'O MOJICTHPOBAHUS YMCICHHBIX PACUETOB.

[IpoBenenue Bcex 3aHATHH J1aOOPATOPHOTO MPAKTUKyMa MPEAYCMOTPEHO B ayAUTOPUH,
cHaOXXeHHOW BceM HEOOXOMUMBIM obOopynoBaHueM s 3(G(GEKTUBHOIO  BBIOJIHEHUS
COOTBETCTBYIOIINX JTAOOPATOPHBIX padoT.

[Io wToram BBINOMHEHUS KaXKIOW JlabopaTOpHOW pabOThl CTYACHT MPENOCTaBISET U
3aluuiaeT pa3paboTaHHYI0 IpPOrpaMMy YHCIEHHOTO MOJEIHMPOBAHMS U pacueTa, NpUYEM B
Oecene c mpernojaBaTeNeM JOJDKEH MPOJAEMOHCTPUPOBATh 3HAHUE KaK TEOPETHYECKOTro U
HKCIEPUMEHTAJIbHOTO MaTepuana, OTHOcsIerocs K padoTe, Tak M HEOOXOIUMBIX IS
MPAKTUYECKON peaan3anuu padoThl.

ConpoBoxk/ieHNE CaMOCTOSITEIbHON paObOThI CTYACHTHI TAKXKe OPraHU30BaHO B CIEIYIOLINX
dopmax:

— YCBOEHHME, JONOJHEHWE U BHUKaHUE B pa3Oupaemble pa3zieibl AUCHMUILUIMHBL IMPH
MOMOIIM 3HAHUU MOJYyYaeMbIX O CPEICTBAM M3YUYEHHUS] PEKOMEHYEMOW JINTEPaTyphl U IyTEM
MOJTOTOBKHU JOKJIAJIOB;

— KOHCYNbTalluW, OpPTraHU30BaHHBIC IS Pa3bsCHEHHs] MPOOJIEMHBIX MOMEHTOB IMIPH
CaMOCTOSITEIbHOM M3Y4YEHHHM T€X WJIM MHBIX aCHEeKTOB pa3fesioB yCBauBaeMoil mHpopmanuu B
TUCITUTIINHE.

JUig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSIMHU 3/0pPOBbsSI IIPEYCMOTPEHA OpraHu3alus
KOHCYJIbTAallMM C NUCIOJIb30BAHNUEM JIEKTPOHHOMN MOYTHI.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYLIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTrecTaluu.
4.1 ®oH/ OLIEHOYHBIX CPE/ICTB A/ MPOBEJAEHHUs TeKYLIero KOHTPOJIA.

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB!
1. Beenenue. Ilpenmer «Henuneiinas ontuka». Mcropus pa3sBuUTHS KBaHTOBOM
AJIEKTPOHUKHU.



2. CrioHTaHHBIE W MHAYIUpOBaHHbIE nepexoabl. Koadduuuents DifHmrTeiiHa.

3. BepostHoctu nepexonoB. dopMa  CHEKTpalbHOM JIMHWUW, BHUJBI YIIUPEHUS
CIIEKTPaJIbHbIX JIMHUM.

4. KBaHTOBO-MEXaHUUYECKOE OMUCAHUE B3aMMOJIECHCTBUS H3JIYyYEHUS C BELIECTBOM.

5 BoHOBBIE QYHKINY CTAIlMOHAPHBIX COCTOSTHUM.

6. Martpuna mioTHOCTH. MaTpuyHBIi 3JIEMEHT ONepaTopa Mepexoia.

7 VYcunenue u reHepanus 3J€KTPOMAarHUTHOTO H3JIyYEHUS.

8 YcnoBus Bo30yxkaeHus. MeTo/bl MOTy4eHNUs MHBEPCHONW HACEIIEHHOCTH.

9. OnTuyeckre KBAaHTOBBIE TI€HEpPATOpbl. Y CTPONCTBO, MPUHLMII  JEHCTBUS.
Pa3HoBuaHOCTH N1a3€pOB, PEKUMBI T€HEPALUU.

10.  OrtkpeiTbie pe3oHaTopbl. [IpomonbHbIe W MomepeuHble MOAbl. JlupakuroHHbIE
MIOTEPH.

11. VYerotunBocts Mon. Cenexuust MoJ. CHHXpOHHU3AIMUS MOJI.

12. NmmynbCHBIE peXUMBI pabOTHI Ja3€POB.

13. Mogynauus AOOPOTHOCTH pPE30HATOpAa W HCIOJIB30BAHHE €€ JJIS IOJyYeHHS
TUTAaHTCKUX UMITYJIbCOB JIA3€PHOTO U3ITyYEHHUS.

14.  TlonmydyeHue CBEpXKOPOTKUX UMITYJIbCOB C UCIOJIb30BAHUEM CUHXPOHHU3ALUU MO/,

15.  OcHoBHble  TUNBl Jla3epoB. ['a30Bble, TBEepAOTEIbHBIC, HKHIKOCTHBIE,
MOJIYTIPOBOIHUKOBBIE, J1a3epbl HA CBOOOIHBIX AJIEKTPOHAX.

16.  HenuneiiHoe B3aMMOJEICTBHE AIEKTPOMArHUTHOTO U3IYYE€HUS C BEIIECTBOM.

17.  Tenepauus TFapMOHHK U3IIy4EHHUS. [Tapamerpuueckue IIPOLIECCHI.
[TapameTpuueckue reHepaTopsbl.

18.  BmmyxznenHoe komOuHanmonHnoe paccesuue (BKP) cBera u ero mcmonb3oBanue
JUISl IEPECTPOIMKH YacTOThI J1azepHOro uznydenus. BKP - ycunurenu.

19.  IlpumeHeHue mpuOOPOB KBAHTOBOU IIEKTPOHUKH.

4.2 DoHJ O1LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'[pOMC)KyTO‘-IHOﬁ arrecTanmu.

ATTecTranus 1o 3aiuiIeHHbIM JIA00PATOPHBIM padoTaM.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0POBBSI BRIOUPAIOTCS C YI€TOM X WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— NpU HEOoOXOAMMOCTH HHBAJIMAAM M JIMLIAM C OrPAaHHYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI IIPEIOCTABIISIETCS IOTIOTHUTEIILHOE BPeMs ISl TIOJTOTOBKH OTBETA Ha IK3aMEHE;

— IIpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3YIbTATOB 00yUEHHs] HHBAINIOB U JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPHUBAETCS MCIIOJIb30BaHNE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH JIJISl O0YHAIOIINXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU 3/T0OPOBBS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTaTOB OOyUYeHHMs] 10 JUCLUILUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAITOB.

IIponiennypa orneHMBaHUs pe3yJabTaTOB OO0YYEHHs MHBAJIUAOB M JIHII C OrpaHMYEHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBBSI 10 JTUCHUIUTMHE (MOJIYJIO) TMpeIyCMaTpUBaeT TPEIOCTABICHHE
uHpopmanuu B (opMmax, aZaNTUPOBAHHBIX K OrPaHMYEHHMSIM HX 370pOBbS U BOCIPHUATHUSA
uH(popMauu:

Jist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



JlaHHBIN TIepeyeHb MOXeET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIbHOH Y4eOHOM JIMTEPATYpPbl, HEOOXOAUMOM
JJIs1 OCBOEHMS 1M CUUILIHHBI.
5.1 OcHoBHasi 1uTEpaTypa:

1. AxuunerpoB, O.A. HennHeliHas onThKa KpeMHUS U KPEMHHUEBBIX HAHOCTPYKTYD:
monorpadus / O.A. AxuunerpoB, U.M. bapanoa, K.H. EBTioxoB. — DnekTpoH. naH. —
Mocksa: ®uzmaraur, 2012. — 544 c.

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

2. Bonoctaukos, B.I'. Meroasl aHain3a U CUHTE3a KOT'€PEHTHBIX CBETOBBIX MOJEH
[DnexTpoHHEIH pecypc]| : MoHOrpadust — DnekTpoH. naH. — Mocksa : @usmariut, 2015, —
256 c.

Pexxum nocryna: https://e.lanbook.com/book/91168.

3. 3BepeB, B.A. OnTudeckue maTepuaibl [ DJIEKTPOHHBIN pecypc] : yueb. mocodue /
B.A. 3Bepes, E.B. KpuBonycroBa, T.B. Tounnuna. — Dnekrpon. gan. — Cankr-IlerepOypr :
JIanp, 2015. — 400 c.

Pesxxum noctyna: https://e.lanbook.com/book/67465.

Jlji1 OCBOEHMS AUCUMILTMHBI MHBAJIUJAMU U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsSl MMEIOTCSl M3JAaHUS B 3JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opai».

5.2 lonoaHuTEeILHAS JIUTEPATYpa:

1. EBceeB, 1.B. KorepeHTHble NepexoaHbIE MPOLECCHl B ONTUKE [DJIEKTPOHHBIM
pecypc]: monorpadus / U.B. EsceeB, H.H. Py6mnosa, B.B. CamapueB. — DnekTpoH. naH. —
Mocksa: @usmatiut, 2009. — 536 c.

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

2. Hdmutpue B.I'. Ilpuknaanas Henuueidnas ontuka / B. I'. JImutpues, JI. B.
Tapacos. - U3n. 2-e, nepepad. u gon. - M. : ®DUIMATIINT , 2004. - 512 c. - bubnuorp. : c. 477-
512. - ISBN 5922104535.

3. BBenenue B npuKiIagHy0 HEIMHEHHYIO ONTHUKY: Y4el. mocoOue il CTYAEHTOB
uHxeHepHo-pu3. cnen. By3oB / O. B. Ky3semun, A. A. MapteiHos, B. JI. Ilantotun u ap.;
KyoI'Y. - Kpacnomap : KybGaHnckuif rocyaapcTBeHHbI yHuBepcuteT, 1999. - 279 c.: wi. -
bubmumorp.: c. 273-276. - ISBN 5230218452.

5.3. Ilepuoauyeckue u3IaHusl:

1. Kypuan: "KBantoBass »snekTpoHMKa" - BeOyIIUH POCCUNCKUNA HAy4HBII
€XKEMECSIUHBIN KypHalI B 00J1aCTH J1a3epoB U UX NMPUMEHEHHH, a TakKe 10 CBS3aHHBIM C HUMHU
TeMaTHKaM: Ja3epHas (U3MKa M TEXHUKA, HEIMHEWHas ONTHKA , JIa3epHBIM TepMosIepHBIN
CUHTE3, BOJIOKOHHAsI M UHTETpaJIbHAsl ONTHKA, BO3JECHCTBHE JIA3EpPHOr0 U3IYYEHHsI Ha BEIIECTBO,
Ja3epHas Mja3Mma, onTHueckas oOpaboTka M mepefada MH(OPMALUU, KOTE€PEHTHOCTh U Xaoc,
Ja3epHbIe TEXHOJIOTHH, HAaHOTEXHOJIOTHH, Ja3epHast MEAUIMHA U
ouonorus(http://www.quantum-electron.ru).

2. Kypnam:Applied Physics B: Lasers and Optics IleuaTHblii peueH3UpyeMBbIit
KypHas. Temaruka: nasepHas ¢u3MKa; JTUHEHHas W HEJNHMHEWHas OITHKA; CBEPXOBICTphIE
ABJICHUS;  ONTUYECKHWE  MaTepuaibl; KBAHTOBas  ONTHMKA; JIa3epHas  CHEKTPOCKOMUS
(http://www.springer.com/physics/journal/340?cm_mmc=sgw-_-ps-_-journal-_-00340)

10


https://e.lanbook.com/book/5255
https://e.lanbook.com/book/91168
https://e.lanbook.com/book/67465
https://e.lanbook.com/book/2731
http://www.quantum-electron.ru/

6 Ilepeyens pecypcoB  HHGPOPMALMOHHO-TEICKOMMYHUKAUMOHHOM  CeTH
«HHTEepHET», HEOOXOAMMBIX IJISl OCBOCHUS JUCHHUILIMHBI

No Ccblika [TosicHenue
BOOK.ru — »anekrponnas OubmmoreyHas cucrema (ObC)
COBPEMEHHOM yueOHOI 1 Hay4HOH JTUTEepaTyphl.

1. | http://www.book.ru bubmuoreka BOOK.ru cofepkut akTyajabHYIO JHTEPATypy IO
BCEM  OTpacisiM  3HAHWHM,  KOJUIGKIUS  TIOMOJIHSETCS

QJICKTPOHHBIMH KHUT'AMH PAHbIIC U3 TaHUS Ie4aTHOM BCPCHH.

ANOyKC.py — 2JeKTpoHHAsi OMOIMoTeUHasi cucrteMa yuyeOHOH u
Hay4YHOH nuTeparypbl. B 3J€KTpOHHYIO KOJUIEKLUIO BKJIIOUEHbI
COBPEMEHHBIE YUEOHMKM W TOCOOMS BEAYIIMX W31ATEIbCTB
Poccun.

2. | http://www.ibooks.ru

[Tnarpopma ScienceDirect obecrieunBaeT BCECTOPOHHUI OXBAT
http://www.sciencedirec | aureparypsl U3 Bcex obOjacTeil HayKd, MPEJOCTABIISAS JOCTYII K
t.com 6onee yem 2500 HamMmeHoBaHUH XypHaioB U 6onee 11000 kaur
U3 KOJUICKIMU M3/1aTeIbCTBA « DIIb3EBUPY.

baza mamHBIX Scopus wmWHIeKcupyer Oonee 18  ThIC.
4. | http://Www.SCOpPUS.COM | HANMCHOBAHUI JKypHAJIOB OT S5 ThIC. MEXIyHAPOIHBIX
M3J1aTeNIbCTB, BKItouyas 6osee 300 poccHiiCKUX KypHAJIOB.

Scirus — GecraTHas IMOMCKOBAs CUCTEMA JJIA ITIOUCKa HaquOﬁ

5. | http://www.scirus.com
MH(pOpMaLIUH.

Hayunass  osnektponnas  Oubnuoreka (HDOB)  comepxkur
6. | http://wwwe.elibrary.ru | mosHOTEKCTOBbIE  BEpCUHM  HAyYHBIX  HM3/aHHHA  BEIYIIUX
3apyOCIKHBIX U OTCUCCTBEHHBIX U3IATCIIbCTB.

7 MeToauueckue YKazaHnusl 1Jist oﬁyqammnxm M0 OCBOCHHUIO TUCHHUIIJIMNHBI

Ha camocrostensHyto paboTy CTyIneHTOB OTBoAMTCS Oojee 56 % BpemeHu OT oO0IIeit
TPYJOEMKOCTH JUCHUIUIMHBL. COMpPOBOXKICHHE CAMOCTOSITENILHONH pabOThl  O0yYarommuxcs
OpPraHU30BaHO B CIENYIOIUX (hopMax:

1. BrimonHeHne TeopeTHYecKuX 3a/laHui TI0 U3y4aeMoMYy pa3zieny JIUCIUTUITHHEIL.

2. IIpoBepka 3HaHUM CTyIEHTa OCHOBAHA HAa KOHTPOJIBHBIX BOIIPOCAX, MPUBEICHHBIX
B OMHUCAHUU PAOOTHI U JOTOTHUTEIBHBIX BOMPOCAX, KACAIOUINXCS COOTBETCTBYIOIIMX Pa3ieiioB
JUCHUITIINHBI.

3. BoinonHenue nomMamHux 3aaHui 1o J1a00paTOPHBIM 3aHATHUSM.

4. YcBoeHue, JOMOJHEHUE U BHUKAaHUE B pa3OupaeMble pas3zieibl AUCHUILTUHBI TPU
IIOMOIIIX 3HAaHUH NOJIy4aeMBbIX I10 CPEACTBAM U3YUYEHUSI PEKOMEHYEMON JTUTEPATYPHI.

S. KoHcynbranum, opraHu30BaHHbIe AJIS pa3bsCHEHUS MPOOJIEMHBIX MOMEHTOB IMPH

CaMOCTOATCIIBHOM HM3YUCHUHN TCX HJIM MHBIX ACIICKTOB pas3iCIOB YCBaHBaCMOﬁ I/IH(bOpMaIII/II/I B
TUCITUTLIINHE.

Psin Tem npeamonaraet BeIMoJIHEHHE Ta00paTOPHBIX paboT. BrimomHeHHas tabopaTtopHast
paboTa oreHUBaEeTCs MPENoIaBaTeNIeM MO CAEAYIOIUM KPUTEPUSIM:

- YPOBCHb IOATOTOBJIICHHOCTH CTYA€HTAa K KOHTPOJBHBIM BOIIpOCaM IIO Ka)K)IOI\/'I
nabopaTopHoii pabore;

- ohopmiieHme oTyeTa mo JabopaTopHOI padoTe;

- CaMOCTOSITEIHbHOCTh U JIOTUYHOCTH BHIBOJIOB M HAOJIOICHUH;

- 3HaHUS U yYMEHUS Ha ypoBHE TpeOOBaHMWIl CTaHIapTa NAaHHOW NMCUUIUIMHBI: 3HAHUE
(dakTUYECKOro MaTepuala, yCBOCHHE OOIUX MOHATHI 1 UeH.

OOBEKTUBHOCTD OIIEHKH pPabOTHI TPENoJaBaTelieM 3aKJII0YaeTCsl B OMPEACIICHUH €€
MOJIOKUTEIBHBIX U OTPHUIATENBHBIX CTOPOH, MO COBOKYITHOCTH KOTOPBIX OH OKOHYATEIBHO
OIICHUBAET MPEICTABICHHYIO PadoTy.
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8 Ilepeuennb HH(POPMALMOHHBIX  TEXHOJIOIHH, HCII0JIB3YEMbIX npu
OCYILECTBJICHHH 00Pa30BaTeIbHOIO NMPOLECcca M0 JUCHUILIHHE.
8.1 IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOIMH

1. [TpoBepka nOMaNIHMX 33JaHUM U KOHCYJIbTHPOBAHUE ITOCPEICTBOM IJIEKTPOHHON

IIOYTHI.
2. Hcnonb3oBaHWe  DIEKTPOHHBIX IPE3CHTALMM IPU  IPOBEICHHUM  3aHATUU

JICKIIMOHHOI'O THIIA.

8.2  IlepeyeHb MPOrpaMMHOI0 o0ecreyeHust

ITporpamMmHBIi IPOAYKT JloroBop/nutieH3ust
OmnepanmonHas cuctema MS Windows | Jlor. Ne 77-AD®/223-®3/2017 ot 03.11.2017
WuTerpupoBanHoe oducuoe | [or. Ne 77-AD®/223-d3/2017 ot 03.11.2017

npuioxxenue MS Office
AHTHBHpYC Kaspersky Endpoint | Koatpakt Ne69-AD®/223-®3 ot 11.09.2017

Security 10 for Windows

8.3 llepeuenb HHGOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-nipaBoBas cuctema «Koucymnprant ITmrocy (http://www.consultant.ru)
2. DnektponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
3. Caiit, comeprkallinii CripaBOYHbIC JAHHBIC PA3THYHBIX KPUCTAIIIOB UCIIOIB3YEMBIX IS

na3epos: http://refractiveindex.info/.

9. MarepuajbHO-TeXHMYeCKasi 0a3a, Heo0XoauMasi ISl  OCYIIEeCTBJIEHHS
00pa30BaTeJILHOI0 MPOIEcca MO TUCIHILJIHHE.

MarepuanbHO-TeXHHYECKOE 00ecIedeHnEe JUCIUIIIMHBL U
No Bun pabor
OCHAILIEHHOCTh
1. JlexumoHHbIe 3aHATHS | Y4eOHast ayAUTOpUS IJIsl IPOBEACHUS 3aHATHUI JIGKLIMOHHOTO U
ceMHuHapckoro tumna — ayq. 315C.
2. JlaGoparopHble Aymutopus  Homep 312C ¢ oOopyaoBaHueM s
3aHATUS MOJIETTMPOBAHUS pabOTHI JIEMEHTOB ONTHKHY;
3. CamocrosTenpHas VYuebnas ayautopust 208C nais camMoCTOSATENbHOW paboThl,
pabora OCHAIllCHHAas KOMIBIOTEPHOM TEXHHUKOM € BO3MOXHOCTBIO
HNoJKItoUeHus: kK cetu «VHTepHeT», mporpaMMoil 3KpaHHOTO
yBEJIMUEHUS M OOECHEYEHHBbIN JOCTYIOM B 3JEKTPOHHYIO
MH(OPMALOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
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