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Hanpagnenune noaroroBku 03.03.02 dusuka

HampaBnennoctr ~ dyHaaMeHTanbHas Gu3uka

dopma oOydeHus: O4Has

KBanudukauuss OakanaBp

Kpacunomap 2021



Pabowas mnporpamma guctumianHbl «CHENIpPakTUKyM» COCTaBlieHA B COOTBETCTBHM C
denepanbHBIM TOCYAAPCTBEHHBIM O00pPa30BATEIFHBIM CTaHJAPTOM BBICIIETO OOpPA30BAHUS IO
Hanpasienuto noarorosku 03.03.02 ®duszuka (mpoduis) "dynnamenranbHas pusnka”

[IporpaMmy COCTaBUIL: ,% z’;, ,_;I_f_
Bb.B.Urnarbes, JOLEHT P /i -

N p—
nooniuch

Pabouast nporpamMMa IUCIUIUIMHBI YTBEPXKICHA HA 3aceaHuu Kapeapbl PU3UKU U

UH(OPMAIIMOHHBIX CUCTEM

npoTokoa Ne 14 «16» anpens 2021 .

3asenyrommii kadeapoi (pazpaboTurka) A (
Boraros H.M. g © AN

damunus, unuyuansl noonuck

VYTBepx/ieHa Ha 3acelaHuM y4eOHO-METOIMYeCKON KOMUCCHH (haKylIbTeTa
OU3UKO-TEXHUIECKUHN (PaKyIbTET

npotokoin Ne 13 «16» anpens 2021 . - Kv" . _5,71«(
[Tpencenarens YMK dakynbrera boraros H.M.

Gamunus, unuyuanvl noonuch
Penien3eHTsr:

HTanommnukosa T.JI., 3aB.xkadenpoit pusuku PI'bOY BO KyoI'TY

I'puropssn JI.P., I'enepansusiii aupexrop OO0 HIID «Mezon»



1 Hesn u 3a1a4y U3y4YeHUsl TUCUUILIMHBI.
1.1 llean ocBOeHUS AUCHHUILIAHDI.

VuebHas pucuumianHa «CHIennpakTHKyM» CTaBUT CBOeil Lenbio chOpMHpOBATh Y
0akanaBpOB MpEACTAaBICHUE OO0 OCHOBHBIX IIOHATHUSX, SBJICHUSX, 3aKOHAX U METOAAX
CIIELUAIIbHOTO pa3jiena Kypca (HM3UKH, a TaKXKe HNPUBUTH HABBIKU NPAKTUYECKUX PACUETOB U
IKCIIEPUMEHTANIBHBIX HuccienoBaHuil. Paspen «CrnennpakTHKyMm» 3aHMMAaeT BaKHOE MECTO B
cucreMe (u3nueckoro obOpa3oBaHUs. Bo-mepBeIX, OH JaeT NPEICTaBICHUE O (QUIHMUECKUX
METOJIaX MCCIIEI0BaHUs ONTHYECKUX MaTepHanoB. Bo-BTOPBIX, 3TOT Kypc cO37aeT HE0OXOIUMYIO
OCHOBY JUIl IIPOJABMKEHUS B 00JIACTh KBAHTOBBIX SIBICHUN U B APYIUE CIIELHUAIbHbBIE Pa3/ielibl
bu3uKu.

1.2 3agauu AUMCHUILIHHEI.

— HCCIJIEJOBAaHUE CBOMCTB JIA3EPHBIX CPEJl U peanu3als HEKOTOPhIX U3 HUX Ha IIPAKTHKE;

— oBlajJeHue (yHIaMEHTAIbHBIMU IPUHLUMIAMM M METOJAMH pEeIeHHs] Hay4yHO-
TEXHUYECKUX 3a7ad;

— (opMupOBaHUE HABBIKOB MO0 MPUMEHEHUIO MOJIOKEHUH (yHAaMeHTaIbHON (pU3MKM K
IrpaMOTHOMY HayYHOMY aHAJIHM3Y CUTYallui, ¢ KOTOPBIMH (DU3HUKY MPUXOANUTCS CTAIKHBATHCS TIPU
M3Y4YEHUU HOBBIX SIBJICHMIA;

— IpUOOpPETEHNE HABBIKOB AKCIIEPUMEHTAJIBHBIX UCCIIEI0BAaHUL;

— (hopMHpOBaHHE Yy CTYAEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUpa.

1.3 MecTo AucHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.

«CrienmnpakTuKyM» SIBIISICTCS TUCIUIUIMHON 10 BeIOOpY mist Hampaienus 03.03.02 —
"¢pusuka". B nukie oOehu3nuecKix AUCIHHUIUINH HEOOXOIUMBIMH MPEANOChUIKAMH SBJISIFOTCS
3HAaHUE OCHOB KpUCTAIIOrpaduu, KpUCTAIUIOXUMHUH, KPUCTAIUTO(DU3UKH, KBAHTOBOH 3JICKTPOHUKH
U QU3UKU KOHJCHCUPOBAHHOTO COCTOSTHHUSI.

B cBoro ouepenp, pazaensl «CHEnnpakTHKyMay COCTABISIOT HEOOXOJUMYI0 OCHOBY IS
YCIICIIHOTO M3YYCHUS JICKTPOJNHAMHUKH, (DU3NKU KOHJICHCHPOBAHHOTO COCTOSIHUS BEIIECTBA U
CIUTOIIHBIX CPEJl, a Tak)Ke KBAHTOBOW MEXaHHKH. B 1ukiae oOmepu3nuecKuXx IUCIUTUINH
HEOOXOJUMBIMU  TMPEIINOCHUTKAMYU  SIBIISTIOTCS  3HAHUE OCHOB  KIACCHMYECKOW MEXaHHKH,
MOJICKYJISIPHOM (DU3HUKH U CIICIIHAIEHOW TEOPUH OTHOCHUTEIILHOCTH.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHH 00pa30BaTEJbHOM IPOrPaMMBbI.

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HampaBleHO Ha (OpMHUpOBaHHE Y
oOy4aromuxcs NpopecCHOHANIbHBIX KOMIIETEHIHI:

Hunexc Copepxanue B pe3ynbrare nzyuenus: yueOHON AUCIUILITNHBI
HN:’; KOMIIET | KOMIETEHIUHU (WiH e€ o0yyJaronmecs J0JKHBI
CHIIMH YJaCTH) 3HATh yMeTh BJIAJIETh
1. | IIK-5 CnocoOHOCTBIO CoBpeMeHHBIC | TTOJIB30BATHCS METOIaMU
MOJIb30BaTHCS METO/IbI COBPEMEHHBIMH | 00pabOTKH,
COBPEMEHHBIMU 00paboTKH, METOJIaMH1 aHanm3a "
MeToJaMu  00paboOTKH, | aHAIH3a u | 06paboTku, CHHTE3a
aHajM3a W CHHTE3a | CHHTEe3a aHaM3a " | pu3mgeckoin
busnueckoi buznueckoit CHHTE3a uHbOpMaIuu B
nHpopManuu B | uHpopmanmu B | pu3nUYeCcKOM n30paHHON




WNHunekc Coneprxanue B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
HN:‘; KOMIIET | KOMIIETEHIIUH (Wi € 00yJaromuecs: JOIKHbI
CHIIMU YaCTH) 3HATh yMeTh BJIAJIeTh
n30paHHON obmactu | n30paHHOM uHpopMaluu B | 00IACTH
(bu3nIecKux obsactu n30paHHOM bu3IIeCKuX
UCCIIeTIOBaHUI buznuecKux obnactu UCCJICIOBAHUIA
UCCIICIOBAHUH | (PUBUIECKHUX
UCCIIEOBAHUN
2. | [IK-2 Cnoco0OHOCTBIO [TpuHIIATIBI MIPUMEHSATH METOIUKOMI
MPOBOANTh  HAy4YHBIC | paOOTHI COBPEMECHHBIC | IPUMEHEHUS
UCCIICIOBaHHS B | COBPEMEHHBIX | IPUOOPBI Uil | COBPEMEHHBIX
n30paHHOI 00JacTH | U3MEPUTENBHBI | PUINIECKUX npubopoB IS
IKCIEPUMEHTAIBHBIX H | X MIPHOOPOB UCCIIC/IOBAHHM. | TeNIei
(w1M)  TEOpEeTUYECKUX CIIEKTPOCKOITUH
(bu3nIecKux
HCCIIEN0BAHUMN c
TIOMOIIIBIO
COBPEMEHHOM
puOOpHOI 0a3sl (B TOM
quCIie CJIO)KHOTO
(hbU3UIECKOTO
obopymoBaHus) u
WH(POPMAIIMOHHBIX
TEXHOJIOTUI C Yy4eTOM
OTEYECTBEHHOTO u
3apyOeKHOTO ONBITA
3. | OIIK-3 | CnocoOHOCTBIO MpaKTH4ecKoe | paboTaTh ¢ | MeTomaMu
WCIIOJIb30BaTh 0a30BBIC | ycronp30oBaHue | A3MEPHUTEIBHBI | OTPEACIICHUS
TEOPETUHECKUE 3HAHUA | copnenvenmofi | M,  BBINOIHAA | [APAMETPOB
(bYHI[aMeHTaJH)HI)I)E H3MEPHTEIHHO TpeOOoBaHUS Ja3ePHBIX
pasznenoB  oOmedt wu | TEXHHUKHU MaTepUaoB.
Teopermaeckoil puzukn | 1 TEXHAKH. 0€30IMacHOCTH.
TUTST pelieHus
po¢eCCUOHATBHBIX
3azaq
2. CTpyKTYypa M coiepKaHNe JMCIUILIHHBI.
2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILINHBI IO BHAaM padoT.
OO6mass Tpyao€MKOCTh AMCHUUIUIMHBI cOCTaBisgeT 2  3aud.en. ( 72 yaca), UX

pacrpeeneHre Mo BujaaM padoT npeicTaBieHo B Tadumiie (0 cmyoenmos ODO).

Bun yuebnoit paboThl Bcero CemecTtpbl
4acoB (dacel)

5

KonrakTHasi paboTa, B TOM YHcCJIe: 36,2 36,2

AYIUTOpHBIE 3aHATHS (BCET0): 32 32

3aHATHUS JIEKIMOHHOTO THIIA - - -

JlaGopaTopHbIe 3aHATHS 32 32 -

3aHATUS CEMUHAPCKOTO TUIA (CEeMUHAPHI, TPAKTHYECKHE

3aHSITHS) i i i

WNnas koHTaKkTHasA padora:

KonTpons camoctositensHol padotsl (KCP) 4 4




[Tpomexxyrounas arrecramus (MKP) 0,2 0,2
CamocTosiTe1bHAsi paboTa, B TOM 4HcJIe: 35,8 35,8
IToaroroBka K TEKyIeMy KOHTPOJFO 35,8 35,8 -
KouTtpoJs:
ITonroroBka K SK3aMeHy - -
OO0mas Tpy10eMKOCTh qac. 72 72 -
B TOM YK CJIe KOHTAKTHAS 36,2 36.2
padora
3a4. efl. 2 2

2.2 CTpyKTypa M CUMILIMHbI:

Pacnpenenenue Bu0B ydeOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILTUHBI.

Pa3I[CJ'IBI JUCHUIIIIMHBI, U3Yy4aCMBIC B 7

ceMecTpe (ouHas ghopma).

KomnuectBo yacos
Ne HaumenoBanue pa3aenon Beero AYSZ%T(?TIZ‘HM Bﬂei};%l/i(;plmﬂ
JI 13| JIP CPC
1 2 31415 6 7
1. |CnekrtpanbHble HCCIEIOBaHUS KPUCTAIIIIOB 12 6 6
2. |CnexTpaibHbIC UCCIIETOBAHNS KPUCTAIUIOB 12 6 6
3. |CnekTpanbHble UCCIEIOBAHMS KPUCTAIIIOB 12 6 6
4. |CnexTpajbHbIe HCCIEIOBAaHUS KPUCTAIIIOB 12 6 6
5. |PeHTreHoBCKHE UCCIICTOBAHMS KPUCTAIIIOB 12 4 6
6. |PeHTreHoBcKHE MCCIIEIOBAaHUS KPUCTAIUIOB 12 4 538
Hmoeo no oucyuniune: 72 32 35,8

[Tpumeuanue: JI — nekmuu, 13 — mpaktudeckue 3aHATHA / CEMHHApHI,

sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Coaepxxanue pa3aeaoB AUCHUIIHHBI:

JIP — naGopatopHbie

2.3.1 3aHATHSA JTeKINOHHOIO THNIA: HE MPEIYCMOTPEHBI.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA: HE NPEAYCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS.

KOMITO3UIIMOHHBIX MATCPHUAJIOB.

dopma TEKYIIEero
Ne HaumenoBanue nabopatopHbIx padoT P ym
KOHTPOJIS
1 3 4
1. |CnekTpanbHO-TIOMHUHECIICHTHBIC uccnenoanusi|OT4eT o gabopaTopHoil padore.

2. |Kunernyeckue HCCIIe0BaHUS KOMITO3UITMOHHBIX (OTYET 110 J1abopaTopHOil padore.
MaTepHaJoB.

3. |MccnemoBaHne CIIEKTPOB WH(PAKPaCHOTO MoTJomieHus: u|OTIeT 1mo 1abopaTopHOi padoTe.
OTpaKEHHsI KPUCTAJIIIOB.

4. |UccnemoBaHue CIEKTPOB KOMOMHAIMOHHOTO paccesHus|OTder mo sabopatopHoil pabore.
KPHUCTAJJIOB.

5. |Pentrenoda3oBsiii anamms Otyet mo nabopaTopHO# padoTe.

6. |PeHTreHOCTPYKTYpHBIN aHATH3 Otuet o nabopaTopHOii pabore.




2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IIPOEKTOB)
KypcoBbie paboThI - He IPEAYCMOTPEHBI.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeH sl AJI CAMOCTOSATEILHOH padoThI

00y4YarIIUXCs M0 JUCHUILIMHE (MOIYJII0)

Hepequb y‘le6H0-MCT0,I[I/ILIeCKOFO obecnieyeHus JUCHUITIIMHBI

No Bux CPC .
T10 BBITTOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
[TpopaboTtka .
1 | Teopermuccor Meroanueckue peKOMEHAAIMM 10 OpraHu3aluud CaMOCTOATEIbHON
pabotsl ctynentoB, PI'bOY BO «Kyo6I'Y», 2012. - 33 c.
0 Marepuasa
1. Bymenesa }0.U. Kak npaBuibpHO HancaTh pedepar, KypcoByro U JH-
IJIOMHYIO paboThl: Y4yeOHOoe mocodue s OakaaaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — DnektpoH. aaH. — M.: JlamkoB u K, 2016. —
140 c.
9 Pedbepar https://e.lanbook.com/book/93331.
2. Kysneunos W.H. Pedeparbl, KypcoBble M AWUIJIOMHBIE PaOOTHI.
MeTtoauka noaAroToBKU U oopmiieHus: [DneKTpoHHBIN pecypc]: yueO.
nocobue — DnextpoH. nad. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
Bouterxkanuna A.O. JlenoBble 1 Hay4YHbIE IPE3EHTALNN [ DIEKTPOHHBIN
[Toxroroska ) )
e — pecypc]: yueOHoe nmocodue — DnekTpoH. naH. — M., bepnun: J{upexr-
g | TP | Memma, 2016~ 115 c.
http://biblioclub.ru/index.php?page=book_view_red&book id=446660
pedepara

VY4eOHO-METOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs W3

YHCiIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 310poBbst (OB3) npenocTasistoTcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS U BOCTIPUATHS HHPOPMALUH:

JUia nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ieyaTHOM popme Ha si3bike bpaiins.

JUid U1 ¢ HapyIIEHUAMH ClIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig au1 ¢ HapyIIEeHUsIMU OIIOPHO-JBUTaTEIBHOTO amnmnapara:
— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTa

oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Ipn peanmzanuu yueOHOW pabOTHI MO OCBOCHHMIO IUCHMIUIMHBL «CIEeUNpaKkTUKyM»

HCIOJIB3YIOTCSA COBPEMCHHBLIC 06pa3OBaTCJIBHBIC TCXHOJIOTHH

-Oecea, JUCKYCCHsl, MO3TOBOH HITYpM;
- nH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH;
- HCCJIeI0BaTeNIbCKHE METO/IbI B 00yUEHUH;


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

- MpobsIeMHOe 00y4eHHeE.

Ha naGoparopubie paboTsl BeiHOCHUTCS 0K010 80 % MaTepuaia N3JI0KEHHOTO B IPOrpaMMe
quciumuinHel. OcTanpHas 4yacThb MaTepuajja BBIHOCATCS AJIi CAMOCTOSTEIBHOIO M3ydeHus. B
KOHIIE KaXJIOro 3aHsATHs OakajaBpaM MpeliarailoTcs MJis BBINOJIHEHHS TBOPUYECKHUE U
UCCIIEIOBATEIbCKUE 3a/JaHus, YIIIYOJSIOMNE M PacIIUPAIONINe 3ydYaeMblii MaTepuaiMaTepua,
pa3BUBAIOIIME WHHOBALIMOHHOE MBIIUICHHE, a TakKKe yMEHHe paboTarh C MPUBJICUYCHUEM
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH. BhIMoNHEHHEe 3THX 3amaHuil 00CYXIalTCs
HaCJEAYIOINM 3aHATUU.

CamocrosrenbHas paboTa 1Mo AUCHUILTUHE BKIIIOYAET:

- CaMOMOJTrOTOBKY K Y4EOHBIM 3aHSATUSAM O KOHCIIEKTaM U y4eOHOM TuTepatype;

- BBINOJHEHUE JOMAIIIHUX 33JIaHul (M3y4eHUE TEOPUU METO/I0B UCCIIEOBAaHU).

Jns aun ¢ orpaHU4EeHHBIMA BO3MOXHOCTSIMU 370pPOBBbS IIPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIbTAlMM ¢ UCIOJIb30BAHUEM DJIEKTPOHHOM HOYTBHI.

4. OneHo4YHbIe CpeACcTBA JIsl TeKYILIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTalyu.
4.1 ®oHA OLIEeHOYHBIX CPEACTB /ISl IPOBeIeHNs TeKYyIero KOHTPOJIs.

Hepequb KOHTPOJIbHBIX BOIIPOCOB, BBIHOCUMBIX Ha 3a4€T:
I oTan BeITIOIHEHUS pa60T:

1. Yro takoe onrtuydeckoe noriouienne? Ha kakue rpynmnbl MOKHO pa3OMTh MPOLECCHI,
NPUBOAIINE K ONITUYECKOMY TOTJIOMIECHHIO?

2. Kak coGCTBEHHOE MOTJIOLEHUE MAaTPHULIbI BIUSAET Ha MOIJIOLIEHUE aKTHBATOPHOTO HOHA?

3. KakuM 3aKOHOM ONHMCHIBAETCS TIOTJIONICHUE CBETA B BEIIECTBE?

4. Kakue OCHOBHBIE CIEKTPOCKOIMYECKUE XapPAKTEPUCTUKU AKTUBATOPHOTO HMOHA BbI
3Haere? OT 4yero oHu 3aBUCST?

5. Kakue crekTpoCKONUYecKHe XapaKTepUCTUKH aKTUBATOPHOI'O MOHA PaCCUMTHIBAIOTCS
1o crekrpam noromenusa? Kak ux paccunrars?

6. Kak paccunTbiBaeTcs KOHIIGHTpALUs aKTUBATOPHOTO HOHA B CTEKJI000pa3HOW U
KPUCTAJIIMYECKON MaTpuuax?

7. Kak paccunThIBaeTCss MEXIUIOCKOCTHOE PAaCCTOSIHUE M TapaMeTp JIEMEHTApHON sUeHKU
(o hopmyne Jlebast)?

8. Kak paccunTaTh KOHIEHTpAlMIO aKTUBAaTOPHOTO MOHA B MAaTpUIlEe, 3HAs IMapaMmeTp
STYEHKH MaTPUIIBI U TIApAMETP STYSHKH MaTPHULIBI C HOHOM?

9. Ilouemy mapameTp >JI€MEHTApHOM sUeliKM MaTpHIlbl IpU BBEACHUU aKTUBAaTOPHOTO
MOHA yMeHbIlIaeTcs (yBeIruunBaercs)?

10. Kak BrusieT mosie OKpyarolux HOH 3pOus IUTaHI0B Ha €ro ONTHYECKUE CBOICTBa (B
YaCTHOCTH, Ha MOTJIOICHHUE)?

Il 5Tan BeIMONHEHUS PabOT:

1. Yo Takoe JIOMUHECLIEHIIMS AKTUBATOPHOI'O HOHA?

2. OT 4ero 3aBUCUT MHTEHCUBHOCTDH CBEYEHUS C YPOBHEW aKTUBATOPHOT'O HOHA?

3. Kakue MexaHn3MBbI IIepeHOca YJHEPTUH Bbl 3HaeTe? B uéM oHuM 3akmrodarorcs?

4, Ha xakue Tpu MexaHu3ma mojipa3iesieTcs: 0e3pI3IydaTeabHbIN IEPeHOC dYHEPTUn?
Onwumute noApoOHO KaXKAbIN U3 HUX?

5. YT0 Takoe aHTUCTOKCOBA JTFOMUHECLICHIIUSA ?

6 Kakue MexaHn3Mbl OTBETCTBEHHBI 33 @aHTUCTOKCOBY JIFOMUHECLEHIIUIO?

7. OnumrTe MeXxaHu3M MHOTO(OTOHHOTO TTOTJIOIICHHUS.

8 OnummMre MEXaHU3M SHEPTETUYECKOTO NIEPEHOCA — KPOCC-PENIaKCALUH.



9. OnumuTe MEXaHu3M JJABUHHOTO 00pa30BaHus (POTOHOB.

10. Uto Takoe KoomeparuBHas amn-kKoHBepcusi?  Onumure MeXaHu3sM €€
BO3HUKHOBEHHUSI.

11.  Kak nmpoucxoauT 3acelieHre YpOBHEH Mpu mpsamMoit (0OpaTHoi) Hakauke? (MMeeTcs
BBU]1y IIPH CTOKCOBOM U aHTUCTOKCOBOM JIIOMMHECLIEHIIUN ).

12. Kak BiinsieT nose oKpy»Karolux HOH 3pOus JIMTraH10B Ha €ro ONTHYECKHUE CBOMCTBA
(B 4aCTHOCTH, KaK CMEHA OKPY>KEHHUS NOHA BIIMSAET HA MEXAHU3MBbI 3aCEJICHUS] YPOBHEH)?

[T aTam BEIMOTHEHUS padoT:

1. KakuM 00pa3om NpoucXoAuT Hepeiada YHEPTUU IIEKTPOHHOTO BO3OYKIeHUsA?

2. Kakue mojenu 6e3b1311ydaTenbHOro epeHoca S3Hepruu Bbl 3Haete?

3. Yro noapazymeBaroT, KOIr1a OJUH MOH Ha3bIBalOT JIOHOPOM, APYroil — akLenTopom?

4. Kak ompezensercss BEpOSTHOCTh IEPEHOCA SHEPTUU MPU  JUMOJIb-TUIOILHOM
B3auMojieiictBuu B Mmozenu dépcrepa-/lexkcrepa-I"ananuna?

5. Yrto Takoe MyJbTUNIOIBHOCTh B3auMoAelcTBU? Kakue ecTb MyIbTUIIOJIBHOCTH?

6. Kak onpenensiercs BEposTHOCTh IEPEHOCA SHEPTUU MIPH PEATU3aLUU B3aUMOJCHCTBUS
0001 MYITBTUIIONBEHOCTH?

7. B uém oiimuue mozaenu [laBbigoBa ot mojaenu dépcrepa-/lexcrepa-I"ananuna?

8. Kak B Mozenu /laBbI10Ba OMUCKHIBACTCS CKOPOCTH B3AUMOACHCTBUS MEXKIY YaCTUIIAMU?

9. B xakux cinyuasx npumeHuMbl Mojienu JlaBeinoBa u @épcrepa-Jlexcrepa-I'ananuna?

10. Kakue TUIbl MEXIEHTPOBBIX B3aUMOICUCTBUM BbI 3HaeTe? B uéM ux otinmuue?

11. Kak 3anucbIBaeTCsl 3aKOH 3aTyXaHUs MPU B3aUMOJIEHCTBUU KOJUIEKTHBA YaCTHIL JUIS
JUTIOJb-TUTIOIBHOTO B3aUMOIeHCTBUSA?

12. Kak 3anuchIBaeTcsi 3aKOH 3aTyXaHMsI NPU B3aUMOAECMCTBUM KOJUIEKTHBA YacCTHI] JJIs
B3aMMOJICHCTBYS BBICIINX CTENICHEH MYJIbTUIIOIBHOCTH?

13. Yro ne yuén dEpcrep npu BHIBOJIE 3aKOHA 3aTyXaHUsA?

14. Yto o3HauaeT Oe3bI3ydaTeIbHbIA MepeHOC BO3OYKIECHUS K aKLIENTOPY MOCPEICTBOM
MUrpanuu?

15. Onuiute KpatHO CyTh AU(PPY3MOHHOM MOAETH MepeHoca.

16. Yto Takoe cdepa TyeHus aknenropa?

17. Kaxoii kputepuil npuMeHUMOCTH TP PYy3nOHHOIN Moaenn?

18. Kak BBITTISAUT 3aKOH 3aTyXaHHUs [IPH MPBIKKOBOM MEXaHU3ME NepeHoca SHeprun?

19. Kak 3anucpIiBaeTCsl 3aKOH 3aTyXaHUsl JOHOPHOTO BO30YXICHUS MPU HATUYHH MIPSMBIX
JIOHOPHO-aKIENTOPHBIX B3aUMO/IEHCTBUM JTFOOBIX MYJITUIIOJIBHOCTEN U MUTpAIlUU BO30YKIEHUS
K aKLenropy?

20. Kakue cragun B KHHETUKE 3aTyXaHHs JTIOMUHECIIEHIIMM MOKHO BBLIETUTH? YeM oHu
XapakTepu3yrTcs?

4.2 ®oHA OLICHOYHBIX CPEACTB AJIs MPOBEICHUS MMPOMEKYTOYHOH ATTECTALMH.
ATTecTanys 1o 3alyIeHHbIM Ja00paTOPHBIM paboTaM.

OueHouHble cpencTBa Uil MHBAJIUAOB M JIUI C OrPAHUYEHHBIMH BO3MOXHOCTSIMHU
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— IIpY HEOOXOJUMOCTH UHBATUIAM H JIUIIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3I0POBbSI
MPEIOCTABIIACTCS JOTOJHUTEILHOE BPEMSI I MOJITOTOBKM OTBETA HA SK3aMEHE;

— MPU MPOBEICHUU MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHHUS HHBAIUOB U JIUII C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3J0POBbSI MPEYCMATPUBAETCS UCIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOANMBIX UM B CBSI3H C UX MHIUBUAYATHHBIMU OCOOCHHOCTSIMU;



— IIpU HEOOXOAUMOCTH /7151 00YJAIOLIUXCSl ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB IpOLEIYpa OLEHUBAHUSA pE3YJbTAaTOB OOydYeHHs] MO JAUCUUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUS Pe3yJbTaTOB OO0Y4YEHMs WMHBAJIUAOB M JIUI] C OrPAaHUYEHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbsSI 110 JUCHMIUIMHE (MOIYJIO) TPEeNyCMaTpUBAET IPEIOCTABICHUE
uHpopmauuu B (opMax, aZANTUPOBAHHBIX K OIPAaHMYCHMSIM HX 370POBbS U BOCHPUATHUSA
uHpOpMaLUu:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIist naL ¢ HapyIIeHUsAIMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIEeHUsIMUM OTIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHo opme,

— B (hopMe 3JIEKTPOHHOT0 IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHI'EHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOM U 1ONOJTHUTEIbHOH YUeOHOM JINTEPATYPbl, HEO0X0AMMOM 1JIA
OCBOEHHS JUCIUILINHDI.
5.1 OcHoBHast 1MTEpaTypa:

1. Jemtpenep, Bonbdranr CoBpemeHHas azepHas crekTpockonus [Tekcr]
[yaeOHOE mocobue] / B. lemtpenep ; mep. ¢ anrn. M. B. Psoununoii, JI. A. MensHukoBa,
B.JI. Iep6oBa ; mox pexn. JI. A. MenbHukosa. - lonronpyausiii : Maremnekt, 2014. - 1071 c. :
wi. - ISBN 9785915591140.

2. UndpakpacHas  CHEKTPOCKOMHUS  TBEPIOTENbHBIX  CHUCTEM  IOHIKEHHOM
pa3MepHOCTH [ DIIeKTPOHHEIHN pecypc] : yued. mocodue / A.W. Edumona [u ap.]. — DnekTpoH.
naH. — Cankrt-IlerepOypr : Jlanp, 2017. — 248 c.

Pesxxum nmoctyna: https://e.lanbook.com/book/90860.

3. Tumodeen, B.b. Ontuueckast crekTpocKonus OOBEMHBIX MOITYIPOBOJAHUKOB U
HAaHOCTPYKTYp [DneKTpoHHBIM pecypc] : yuebd. mocodue — DnekTpoH. naH. — CaHKT-
[TerepOypr : Jlanp, 2015. — 512 c.

Pexxwum noctyna: https://e.lanbook.com/book/56612.

Jlji OCBOEHMS AUCUMILTMHBI MHBAJIUAAMU U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbsI MMEIOTCSl M3JJaHHS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanb» u «Opait».

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. TymaeB, Esrenuit Huxonmaesuu (Ky6I'Y) IIpoueccsl mnepeHoca 3HEpruu
AIIEKTPOHHOTO BO30YK/ICHUS B KOHJIEHCUPOBaHHBIX cpenax [Tekct] : monorpadus / E. H. Tymaes
; M-Bo oOpazoBanust u Hayku Poc. @enepanun, Kybanckuii roc. yH-T. - KpacHonap : [KybGanckwuit
rocynapcTBeHHbI yHuBepcuter|, 2013. - 226 c. : wn - bubmmorp.: c. 207-223. - ISBN
9785820909481.

2. Kprokos, Ilerp I'eoprueBuu Jlazepsl yIbTPAKOPOTKUX UMIYILCOB M UX
npumenenus [ Tekcr] : [yuebnoe nmocodue] / I1. I'. Kprokos. - Jlonronpyansrii : Uarennekt, 2012.
- 247 c. : un. - bubnuorp. B koHe rnas. - ISBN 9785915590914.

3. 3Bento, Opanuo [puntune nazepos [Tekct] / O. 3Bento ; pyc. nep. nepepad. u
JIOTI. TIPY y4acTuu aBTopa KHUTH ; niep. ¢ anri. 1. H. Kosnosa, C. b. Co3unosa u K. I'. AnamoBuu


https://e.lanbook.com/book/90860
https://e.lanbook.com/book/56612

; mop Hayd. pen. T. A. lllmaonosa. - U3n. 4-e. - CII6. [u ap.] : Jlans, 2008. - 719 c. : un. - (Y4ueOHbIe
nocobuss s By3oB. CrenwanbHas auTeparypa). - bubmuorp. B konme r1maB. - ISBN
9785811408443.

VYka3aHHas OCHOBHas JuTeparypa umeercs B Oubmuoreke KyoOl'Y B mocrarounom
KOJINYECTBE.

5.3. llepuoauyeckue U31aHusA:

1. Kypuan: "KBantoBasi »1eKTpoHMKA" - BEAYIIUH POCCHUHUCKHI
HAYYHBII €KEeMEeCSUHbIH KypHaI B 00JIACTH JIa3epOB U WX MPUMEHEHHH, a TaKKe
[0 CBSI3aHHBIM C HMMM TE€MaTHKaM: Jla3epHas (U3MKa U TEXHHKA, HeJlMHEeHHas
ONTHKA , JA3EPHBI TEPMOSACPHBINA CUHTE3, BOJIOKOHHAA U UHTETPaJbHAS ONTHKA,
BO3JICHCTBUE JIA3EPHOIO M3JIyYEHHS Ha BEIIECTBO, Ja3epHas Iula3Ma, ONTHYECKast
oOpaboTka u mepenadya WHGOpPMAIMM, KOTEPEHTHOCTh U XaoC, Ja3epHbIC
TEXHOJIOTUH, HaHOTEXHOJIOTUH, Ja3zepHas MEIULMHA u
ouonorus(http://www.quantum-electron.ru).

2. Kypuam:Applied Physics B: Lasers and Optics IleuarHbrii
perieH3upyeMblii )kypHai. Temaruka: na3epHast GU3HKa; TUHCHHAS ¥ HEJIMHCHHAS
OITHKA; CBEPXOBICTPHIC SBIICHUS; ONTUYECKHE MaTepuaibl; KBAHTOBAs ONTHKA;

Jla3€pHasa CIICKTPOCKOIIUA
(http://www.springer.com/physics/journal/340?cm_mmc=sgw-_-ps-_-journal-_-
00340)

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTEpHET», HEOOXOMMBIX /IJIsI OCBOECHUSI TUCIIHIIJIMHBI.

1. Caiir HayuHoll OubOnmmMoTekH cuOUpckoro (enaepaibHOr0  YHUBEPCHUTETA
http://files.lib.sfu-kras.ru/ebibl/umkd/94/

2. Caiit CoJIep KaIIHii CIIPaBOYHbIE JTaHHbBIE Pa3InYHbBIX
kpuctaios:http://refractiveindex.info/.

3. http://www.lebedev.ru.

4. http://www.gpi.ru.

5. http://www.polyus.msk.ru.

7. MeToaudecKue YKazaHudA AJas oﬁyqamumxca 10 OCBOCHHIO JTUCHHUIIJIMHBI.

ComnpoBoXk/IeHHE CaMOCTOSITEIbHON pPabOThl CTYJEHTOB OPraHHW30BAaHO B CIEIYIOIIUX
dbopmax:

— odopMIIeHHE OTYETOB 10 JIAOOPATOPHBIM pabOTaM U MOJArOTOBKA K YCTHOM MX 3aIlIUTE;

— YCBOEHME, JOIOJIHEHHWE M BHUKaHHME B pa3Oupaemble pa3feibl JUCIUIUIMHBI IPH
MIOMOIUIY 3HAHUH MTOJIy4aeMBbIX 10 CPEACTBOM M3YUEHUsI PEKOMEHIyEMOH JINTEPaTyphl;

— KOHCYJIbTallMH, OPraHHU30BAHHBIC I PA3bACHCHUA HpO6J’I€MHBIX MOMCHTOB IIpH
CaMOCTOSITEIbHOM M3y4YeHHMH T€X WJIM MHBIX acMeKTOB pa3/esioB ycBauBaeMoW HMH(pOpMaIuu B
JUCITUITIIINHE.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3JI0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHass ydeOHas palboTa (KOHCYJIbTAIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

I/IH)]I/IBI/IHyaJ'H)HI)Ie KOHCYJIbTaluM 110 HTPCAMETY SABJIAIOTCA  BaXXHBIM (l)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6y‘-IaIOHH/IMC$[ HHBAJIMJIOM WA JIMOOM C OI'PpaHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBbS.


http://www.quantum-electron.ru/
http://www.polyus.msk.ru/

8. Ilepeyenb MHGOPMANUMOHHBIX TEXHOJOTHI, MCIOJIb3yeMbIX NPH OCYLIECTBJIEHUHU
00pa3oBaTe/ILHOIO MPoIecca MO0 JMCUUILIHHE (MOTYJIIO).
8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,

1. Hcnonp30BaHue CHEMUATH3UPOBAHBIX IMAKETOB MaTEMAaTHYCCKUX
nporpamm (MathLab, MathCad u np.).
2. Pa6ora B MS Office, OC Linux u Windows mpu MOATOTOBKE

OTYETOB I10 JIAOOPATOPHBIM paboTaMm.

8.2 IlepeyeHnb HEOOXOAMMOI0 IPOrPAMMHOIO O0ecIeYeHusl.
1. 10 MS Excel
2. I10 MS Word
3. I10O Paint

8.3 llepeuenb HH(GOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-mipaBoBas cuctema «KoncynbranT [Trocy (http://www.consultant.ru)

2. DnextponHas oubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. Caiit, coeprKalyii CIPaBOYHbBIC TAHHBIC PA3IUYHBIX KPUCTAIIOB UCIIOIB3YEMbBIX IS
naszepos: http://refractiveindex.info/.

9. MarepuajibHO-TeXHUYECKAs

0aza, HeoOxoauMmasi sl  OCYLIECTBJICHUS

06pa30BaTeJ'[bHOF0 npouecca mo JTMCuUIIIMHE.

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTIIMHBI

No Bug pabor
(MOJIy1nsl) ¥ OCHAIIEHHOCTh
1.| 3ansaTus nekunonHoro | He mpenycMoTpeHsl
T
2.| JJabopaTopHble paboThl | YueOHas ayuTopus AJs POBEJCHUS J1a00paTOPHBIX paboT
ayn. 320C, ocHareHHOE J1Ja0OpaTOPHBIM 000PY/TIOBAHUEM.
3.| I'pynnoBsie Aynuropus Ne 208C
(MHIUBUIYaTbHBIE)
KOHCYJIbTaIlH
4.| Texyuuii KOHTPOIIb, Aynuropus Ne 208C
IPOMEXYTOUHAs
aTTecTanus
5.] CamocrosTenbHast Kabunet nns camoctoarensHoii padotsl 208C, 204C, 205C
pabora OCHAIIICHHBI KOMITBIOTEPHOW TEXHUKON C BO3MOXKHOCTBIO

MOAKIIFOYEHUS K ceTu «HTepHeT», MpOrpaMMoi 3KpaHHOTO
YBEITUYCHUS U 00ECII€UEHHBIN JTOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.



http://www.consultant.ru/
http://www.elibrary.ru/

