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AHxHoTtanus

Hucuunnunaa  «JluckoBble U BOJIOKOHHO-ONTHYECKHE  JIa3epbl»  BXOJIUT B
o0pa3oBaTeNbHYI0 MpPOTrpaMMy BBICIIETO 00pa3oBaHusi — TMporpammy OakajgaBpuaTa IO
HarpaBjeHUI0 MoATOTOBKKM/ crenuanbHocTH 12.03.05 «JlazepHass TEXHHWKAa U JIa3epHbBIC
TEXHOJIOTUM» HAIPaBICHHOCTH «JlazepHas TeXHHWKAa M Ja3epHbIE TEXHOJOTUW». JMCHUILIMHA
peanusyetcs kadeapoit «No23».

JucummiuHa  HE  ABISETCS  OO0S3aTENbHOM  MPU  OCBOGHHUH  OOYYarOIIMMCS
o0pa3oBaTesIbHOM IMpOrpaMMbl M HalpaBjieHa Ha yriayOneHHoe (GOpMHUpPOBAHHUE CIEIYIOLINX
KOMIIETECHIIUM:

[IK-4 «CnocobeH k y4acTuio B pa3paboTKe TEXHHMYECKMX TpeOOBaHUI W 3a/laHuUN Ha
IPOEKTHUPOBAHNE TUIIOBBIX CXEM MPUOOPOB, Y3JIOB M JeTajel JIa3epHOH TEXHUKU M JIa3epHBIX
OTITUKO- AJIEKTPOHHBIX TPUOOPOB U CHCTEM»

ConeprxaHue JUCHUIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBS3aHHBIX C OTEUECTBEHHBIMU U
3apyOeKHBIMU TEXHOJOTMYECKUMH Ja3epaMHu M KOMIUIEKCAMM; C Ja3epaMU HOBOT'O MOKOJICHUS
BOJIOKOHHBIMU M TUCKOBBIMH JIa3€paMU C UCIOJIb30BAHUEM IOIYIPOBOIHUKOBOIM HAaKayKu, JUIs
NPUMEHEHHUS MX B MHKPODJIEKTPOHHKE, B MPOMBIIUICHHOCTH, B ()OTOXUMHUH, B MEAMIIMHE; C
(dopMHpOBaHUEM Yy CTYJIEHTOB 0a30BbIX MPEJCTABICHUNA O CIOCO0aX M3MEHEHMs MapaMeTpoB
Ja3epoB M YOPaBICHHS WX XapaKTePHCTUKAaMH; OBJQJCHUIO HABBIKAMU IPUMEHEHHS
COBPEMEHHBIX MNPOTPAMMHBIX CPEACTB JUIl MOJEIMPOBAHUS U ONTHUMM3ALMU TaKUX CHUCTEM;
03HAKOMJICHHSI C TUTIOBBIMH JIa3epaMy, UX KOHCTPYKIHUEH, CXeMOM BKIIIOUCHHSI.

[IpernonaBanne JIUCHMIUIMHBI TMPEAyCMATPUBAET ClEAyrole (GOopMbl OpraHu3aluu
y4eOHOTr0 TMporiecca: JICKIIUH, CaMOCTOATEIbHAs padoTa CTyACHTA.

[IporpaMMoii TUCHMITIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHUbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalls B popMe 3a4era.

OOmast TpyAOEMKOCTh OCBOCHHUS IUCIMIUIMHBI COCTaBiseT | 3aueTHyro eauHuily, 36
YacoB.

S13pIK 00y4YEHUS 10 TUCIUITIIMHE KPYCCKUN »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHUS MO AUCIUTLIINHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI
- Gopmuposarnue yanyonenHou nod2omosxku cmyoenmos Hanpaesnenus 12.03.05«/lazepnas
MexXHUuKa U JdasepHvle MexHoN02UUu» Oasid NpopeccUOHATbHOU OesmeNbHOCMU, NOTYYeHue
meopemuyecKux 3HaHUull, NPAKMu4eckux YMeHull U HABbIKO8 NO COBPEMEHHbIM QU3UYECKUM
OCHOBAM ONMUKU 1A3ePO8 U Memooam YHpAasieHUus ux napamempamu, NojiyyeHue HAblKo8 No
npaKmuyecKotli pabome ¢ 1a3ePHbIMU ONMUYECKUMU CUCMEMAaMU, NO UCCLe008AHUI0 NPOYECCO8 8
JIA3EPHBIX ONMUYECKUX CUCTNEeMAX.

1.2. MucumruHa sBisieTcst  (pakyIbTaTHBHOM TUCHMIUIMHON IO  HANpPaBJICHUIO
00pa3oBaTesbHOI TporpamMMBbl Beiciero oopazoanus (manee — OI1 BO).

1.3. TlepeyeHp MIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS MO AUCIUTUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AUCHMUILTUHBI OOYYAOIIUNACSA JAODKEH 00JaJaTh CIeIyONIMMH
KOMIETEHIMSIMH WM UX YacTsMU. KoMIeTeHIMy 1 MHAUKATOPbl X JOCTHKEHUS PUBEJICHBI B
tabnuue 1.

Ta6mmma 1 — [lepeyeHb KOMIIETCHIIMI ¥ HHIUKATOPOB UX JIOCTHKCHUS

Kon n
Kareropus (rpymnmna) Kon n HanMeHOBaHUE UHAMKATOPA JOCTHKEHHS
HAaUMEHOBaHUE
KOMIICTCHIIH KOMIICTCHIIH
KOMIIETEHINH
[1K-4 Cnocoben k
HACTIIO B I1K-4.3.1 3HaTh OCHOBHBIE 00JIaCTH PUMEHEHUS
Y Ja3epHON TEXHUKH U Ja3epHBIX TEXHOJIOTUH;
pazpaboTke
TIPUHIUITBI TIOCTPOCHUS M COCTaB JIa3ePHBIX
TEXHUYECKHUX
. pUOOPOB U CUCTEM; IPUHLIUIIBI
TpeboBaHUH U
o KOHCTPYHUPOBAHHUS JTA3€PHBIX OMTHKO-
3aJJaHuN Ha
3JIEKTPOHHBIX TPUOOPOB, UX Y3JIOB U JIEMEHTOB;
[TpodeccrnonanpHpie | MPOSKTUPOBAHUE
OTITUYECKHE MaTePHabl M TEXHOJIOTHH; OTIACHBIC
KOMITETEHIIHH TUTIOBBIX CXEM
U BpEeHbIE SKCIUTyaTallMOHHbIE (DaKTOPBI, UX
puOOpOB, Y3II0B U .
9 . MpeebHO- A0y CTUMBIE YPOBHH BO3JICHCTBUS Ha
AICTATIEH JIa3CPHoH YeJI0BeKa, TEXHUKY U OKPY’KaloIIylo Cpeay MpH
TEXHHUKH U JTa3ePHBIX ’ Y 24 Y0 CpeRy Y
OITHKO AKCILTyaTaIliH Ja3ePHBIX CUCTEM U TEXHOJIOTHI;
METObI pabOTHI C HAYYHO-TEXHUUECKOM
AIEKTPOHHBIX . .
JTUTEpaTypoit U HHQOpMaIue
IpuOOpPOB U CUCTEM

2. Mecro mucturuiiHbl B cTpykType OI1
JucnumnnmHa MokeT 0a3upoBaThCS HA 3HAHUAX, paHEe MPUOOPETEHHBIX OOYYaIOUIUMUCS MpU
V3YYECHUU CIEAYIOUX JUCUUTUIAH:

Marematuka-1 (AHaTUTHYECKass TEOMETPUS U JTUHEHHas anredpa);
Marematuka-1 (MaremaTuueckuil ananmus);

dusuka;

PamnorexHudeckue ey U CUTHAJIBI;

DJIEKTPOHUKA;

3HaHI/I$I, MOJIYUYCHHBIC TMpU HIYUCHUHU MaTcpuajia I[aHHOﬁ JUCIHUIINIIMHBI, HMCIOT Kak
CaMOCTOATCIIbHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCA ITPU U3YUCHUHN APYTI'UX OUCHHUILIAH:

OCHOBBI KBAaHTOBOM AJICKTPOHUKH;
Henuneiinas onTuka;

JlazepHble n3MepeHnus;




3. O0OBeM U TPYIOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 o0mieM oO0beMe AUCIUIUIMHBI, TPYJIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboTHI 10 AUCUUIUINHE (M paclpeeNieHUe 3TOH TPYI0EMKOCTH 110 CEMeCTpaM) MPEACTABICHBI B

Tabymue 2.

Tabnuua 2 — O6beM U TPYAOEMKOCTh TUCIUILTMHBI

TpynoemMKocTb 1o
Bun yueGHOM paboThI Bcero ceMecTpaM
Ne7
1 2 3

Oowan mpyooemKocmp oucyunaIuHl, 1/ 36 1/ 36
3E/ (uac)
H3 Hux uwacoe npakmuueckoii n0020mo6Ku
Ayoumopnuie 3auamus, BCETo 4ac. 17 17
B TOM YHUCJIE:

nexuuu (JI), (gac) 17 17

npakTuueckue/cemunapckue 3anarus  (I13),

(uac)

naboparopublie padbotsl (JIP), (dac)

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

JK3aMeH, (Jac)
Camocmoamenvnas padoma, Bcero (4ac) 19 19
Buo npomesrcymounoit ammecmayuu’ 3ayer,
mudd. 3ager, sk3amed (3auer, Judd. 3au, | 3auer 3auer
OK3.%%*)

*k
[IprMeuaHue:  kaHIUAATCKHN SK3aMeH

4. ConeprkaHUE TUCIUTUTMHBI

4.1. Pacnpenenenue TpyA0€MKOCTH JTUCIUILIAHEI IO pa3/ieiaM U BUIaM 3aHITHM.
Paznensl, TeMBl AUCHUIIIUHBI U UX TPYAOEMKOCTh MPUBEEHBI B TAOIUIE 3.

Ta6mmia 3 — Pa3nensl, TeMbI TUCIUILIAHBI, KX TPYJI0EMKOCTh

Pasgensl, TeMBI TUCIMIIHHEL

Jleknuu
(aac)

I3
(€3

JIP
(qac)

KIT
(qac)

CPC (1ac)

Ce

MecTp 7

Paznen 1. BonokoHHbIE JTa3epsl
Tema 1.1. DyieMeHTBI BOJJOKOHHOTO JIa3epa

2

Paznen 2. AKTHUBHBIE BOJOKOHHBIE CBETOBOIBL.
Penxo3emMenbHbIC DIEMEHTHI,

HCIOJIb3yEMBbIC IS CO3/IaHUS aKTHBHBIX
BOJIOKOHHBIX CBETOBOJIOB, U CIICKTPAJIbHBIC
0071aCTH UX JIFOMUHECIICHIIAH.

3

Pa3nen 3. CxeMbl HAKQUKU aKTUBHBIX
CBETOBOJIOB. | eHepalMOHHbIC TapaMeTphl
HUTTEPONEBBIX BOJIOKOHHBIX CBETOBOJIOB,

Paznen 4. Texunonornueckue mpoIecchl,
HCITOJIb3YEMBIC JIJISl TIPOM3BOICTBA AaKTUBHBIX
BOJIOKOHHBIX ¢BeTOBOAO0B: * MCVD
(MoM(UIIMPOBAHHOE XUMHYECKOE OCAXKICHUE
u3

ra3oBoii cpenpl); * OVD (BHelHee ocaxacHIe U3
ra3oBoit cpejibl); * VAD (akcnanbHOe OcakaeHue
u3 ra3oBoit cpespl); * PCVD (ocaxmenue ¢
HCIIOJIb30BAHUEM

IJTa3MBbI)




Paznen 5. J{uckoBeie nazepsr [Ipunnunuansaas 4 4
cxema paboThl AUCKOBOTO Jia3epa.
Hroro B cemecTpe: 17 19
Htoro 17 0 0 0 19
[IpakTHueckass MOATNOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
0o0ydJaIUMHUCA  ONPEACTICHHBIX  TPYIOBBIX  (DyHKIMHA,  CBSI3aHHBIX C  Oy;aymien

poheccuoHaNbHOM NesTENIbHOCTDIO.

4.2. CopaepxaHue pa3/ieJioB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B Ta0nwule 4.

Ta6mmia 4 — ConepxaHue pa3faesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep paznena

Ha3Banue u conmepkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATUN

1

BosnokoHHBbIE na3epbl
DJIeMEeHThI BOJIOKOHHOTO JIa3epa

2

AKTHBHBIE BOJIOKOHHBIC CBETOBOJIBI. PeIko3eMeNbHBIE DTIEMEHTBI, HCITOIE3YEMBIE TS
CO3/IaHUs aKTUBHBIX BOJIOKOHHBIX CBETOBOJIOB, U CIIEKTPAIbHBIE 001aCTH HX
JIFOMUHECLIEHIIUH.

CxeMbl HaKauyK{ aKTHBHBIX CBETOBOJIOB. | eHepalimoHHbIe TTapaMeTphl UTTEPONEBBIX
BOJIOKOHHBIX CBETOBOJIOB,

TeXHOJOrn4YeCKue MPOIIECChl, HCIIOIb3YEMbIe ISl IPOM3BO/ICTBA AKTUBHBIX BOJIOKOHHBIX
cBeToBoioB: * MCVD (MomuduIMpoBaHHOE XUMHUECKOE OCAXKICHIE U3 Ta30BOM CPEJIb);
» OVD (BHerHEEe OCaXKaeHHE U3 Ta30Boi cpebl); * VAD (akcranbHOE OCaKICHUE U3
ra3oBoii cpenpl); * PCVD (ocaxeHue ¢ UCI0JIb30BaHHEM ILIA3MBbI)

JuckoBele nazeps! [[punnmnuanshas cxema padoTsl IUCKOBOTO Ja3epa.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUSL
TeMbl pakTHUECKUX 3aHATHH U UX TPYJTOEMKOCTh IIPUBECHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 Hux Ne
Ne | Tems! npaktuueckux | POpMBI MPAKTUYECKUX | TPYyd0EMKOCTh, |TMPAaKTHUECKOH |pa3mierna
/1 3aHATHI 3aHATUAN (qac) MOJATOTOBKH, | JUCIIMII
(dac) JIUHBI
Y4eOHBIM IJITAHOM HE TIPEyCMOTPEHO
Bcero
4.4, JlabopaTopHBbIC 3aHATHS
Tembl Ta00paTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh PUBEIACHBI B TAOIHIIE 6.
Ta6mmia 6 — JlabopaTopHbIe 3aHITHS M KX TPYJI0EMKOCTh
N3 Hux No
No TpynoeMKOCTb, | TPAaKTUYECKOW | pa3aena
HanmenoBanue nabopaTopHbIX padboT Py - | TP pas
/11 (dac) MOJTOTOBKH, | IHCIIHAI
(dac) JIUHBI

VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO

Bcero




4.5. KypcoBoe nMpoeKTHpOBaHNE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI
Y4eOHBIM IIaHOM HE MPETYyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJarouuxcs

Bunasl camocTosTeNnbHON pabOTHI U €€ TPYA0EeMKOCTh PUBEICHBI B Ta0nuLIe 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHON PaOOTHI M €€ TPYT0EMKOCTh

Bua camocrositensHOM paboTh

Bcero,
qac

Cemectp 7,
qac

1

2

3

N3yuenne TeopeTuuecKoro Marepuaia
nqucuurmuael (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brinonnenue pedepata (P)

[ToaroToBka K TEKymemy KOHTPOJIO
ycneBaemoctu (TKY)

Jomamnee 3aganue (/J13)

KonTponbhble pabotsl 3a0uHuKOB (KP3)

[ToaroroBka Kk MpoOMeEXKYTOUHOM
arrecrauuu (ITA)

Bcero:

19

19

5. Ilepeuens yueOHO-METOINYECKOTO 00CCTICUCHHS
JUTSL CAMOCTOSITEHHON PabOTHI 00YUAIONTUXCA MO TUCIUTUTHHE (MOTYITIO)
Y4eOHO-MEeTOAMUECKHE MAaTepHalbl JIIi CAMOCTOSITEIBHON pPabOThl OOYyYaromIMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUHN
[lepeyeHb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI MPUBEIeH B TadmuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3IAHHIMA

KomuecTBo 3x3eMIUIsIpOB B
Iudp/
URL azpec bubnuorpaduyeckas ccpuika oubnmoTexe
(KpOoMe 2JIEKTPOHHBIX IK3EMILTSIPOB)
3sento O. [IpuHuuNLI 1a3epos - C.-
[letepOypr: n3a-so Jlans, 2008 - 720 c.
Spus A., IOx II. OnTH4eckne BOJTHBI B
Kpucrtaaiaax — M.: Mup, 1987 — 616 c.
Tapacos JI.B. UeTslpHaanars JeKLui 0
naszepax. YueOHoe mocodbue. — Mzm. 2-¢,
nepepad. — M.: JIubpokom, 2011. — 176 c.
7. TlepeueHb 2NMEKTPOHHBIX 00pPa30BaTENBLHBIX PECYPCOB
MH(POPMAIIMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTn «IHTepHeT»
[Iepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOPMAaLIMOHHO-
TEJICEKOMMYHUKAIIMOHHOW ceTu «H HTepHeT», HEeOOXOAMMBIX HJii OCBOCHMS TUCHUILTAHBI

npuBeseH B Tabmuie 9.




Tabmuua 9 — IlepedyeHb SIIEKTPOHHBIX OOpA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTH «MHTEepHEeT»

URL agpec Haumenosanue

Hoctyn B OBC «Jlanp» ocymectBisiercss o gorosopy Ne 27, Ne28 ot
http://lib.aanet.ru/ 27.01.2021

Hoctyn B ObC «ZNANIUM» ocymiectsisiercs no gorosopy Ne 071 ot
24.02.2021

Jlocryn B DBC «FOPAWTY ocymectBisercs o gorosopy Ne 070 ot
24.02.2021

8. IepeueHb HHPOPMALMOHHBIX TEXHOJIOTHI
8.1. [lepeueHp TPOrpaMMHOTO OOECICUCHHS, HCHOIB3YEMOTO MpPU OCYIICCTBICHUN
00pa30BaTebHOTO Hpolecca Mo AUCHUILIHHE.
[lepeyenp nCIONIB3yeMOro MPOrpaMMHOTO obecrieueHus npeacrasieH B Tadbuuie 10.

Ta6ymma 10— [TepeyeHb nporpaMMHOTo oOecreueHus

Ne /0 HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenp uH(GOPMaIIMOHHO-CIPABOYHBIX CUCTEM,UCII0JIb3YEMBbIX npu
OCYILECTBIIEHUH 00pa30BaTEIBHOTO MPOIECCa MO AUCIUTUINHE

[TepeueHp UCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
tabnure 11.

Tabnuna 11— Iepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No i/t HauMmenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUaNbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeLHOTO MpoIiecca MO TUCIUTUIHHE, TIPEICTaBIeH B Tabmuiel 2.

Tabmmma 12 — CoctaB MaTepualIbHO-TEXHHUECKOM 0a3bl

No HaumeHnoBanue coctaBHOM yacTu Howmep ayautopun
n/n MaTepHaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOAMMOCTH)

1 | JlekuuoHHas ayiuropus

10. OueHouHbIE CpeACTBa [Tl MPOBEACHUS TPOMEKYTOUHOHN aTTeCTaIluN
10.1. CoctaB OIICHOYHBIX CPEACTB/JIS TIPOBEACHHUS IPOMEKYTOYHOH AaTTeCTaIluu
00ydaromuxcs Mo AUCHUIUIMHE PUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJISl IIPOBEACHHS MPOMEKYTOYHOH aTTeCTaIluU

Bua npomexyTOYHOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB

3ayer Cnucok BOmpocoB

10.2. B kadecTBe KpUTEPUEB OIECHKA YpPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4aloUMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopasi npuBeaeHa B Tadnuie 14. B Teyenune cemecTpa MOXKET MCIOJIB30BaTHCS
100-0annpHast ~ mKaja ~ MOJAYJIBHO-PEWTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHiIa



http://lib.aanet.ru/

HCIIOJIB30BaHUA KOTOpOI‘/‘I, YCTAaHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM AaKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oLeHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETCHIUH

OreHKa KOMITETEHIINT

5-0ayipHas IIKajia

XapakTeprcTrKa ChOPMUPOBAHHBIX KOMITCTCHITUIA

— oOyyvaromuiics TJIyOOKO W BCECTOPOHHE YCBOWJ IPOTPaMMHBIN
MaTepuar;

— YBEPEHHO, JIOTHYHO, TIOCIEI0BATEIFHO M TPAMOTHO €ro U3JIaracr;

— ONMUPAsICh HA 3HAHMS OCHOBHOM W JIOIIOJIHWTENIBHOM JINTEpaTypHI,

COTITHYIHO» 2
GAYTCHOY TECHO TIPUBSI3LIBACT YCBOCHHBIC HAYYHBIC TIOJOXKEHUS C MPAKTUYECKOM
JESTENBHOCTHIO HATPaBICHUS;
— yMeno 000CHOBBIBAET U apTyMEHTHUPYET BBIIBUTAEMbIE UM UJICH;
— JIeJIacT BRIBOJKI M OOOOIICHHS;
— CBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIN3UPOBAHHBIX IIOHITHIA.
— oOyuJaromuiicss TBEpI0 YCBOWJ MPOrpaMMHBINA MaTepHal, TpaMOTHO U
10 CYIIECTBY WM3JaraeT €ro, ONUpasCh Ha 3HAHWS OCHOBHOM
JUTEPATYPHI,
CXODOLLIOY — HE JIOMYCKAeT CYIIEeCTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBAaCT YCBOCHHBIC 3HAaHUS C MPAKTHYECKOH AESITeNbHOCTHIO
«3aYTCHO»
HaIlpaBJICHUS,
— apryMEHTHPYET Hay4YHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJBI U 000OIIEHUS;
— BJIaJICET CUCTEMOM CIICIUATN3UPOBAHHBIX OHSITHM.
— 00yyJarouuics yCBOWI TOJIBKO OCHOBHOHM MPOTpaMMHBIA MaTepua,
M0 CYIIECTBY HM3JIaraeT €ro, ONMHUpasCh Ha 3HAHUS TOJHKO OCHOBHOM
JTUTEPaATYPHI,
— JIOIYCKaeT HeCYIIECTBEHHbIC OIIMOKU M HETOYHOCTH;
«yJIOBJICTBOPUTENHHOY .
GATTOHON — UCTIBITBIBACT 3aTPYJHEHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHWI
HaTPaBIICHUS;
— ¢cJ1a00 apTyMEHTHPYET HAyYHBIC MTOJIOKCHHUS,
— 3aTpyaHSIETCS B (OPMYITUPOBAHUHU BHIBOJIOB M 0000IIICHHUI;
— YAaCTHYHO BIIaJICET CUCTEMOM CIICIIHAIN3UPOBAHHBIX OHSITHH.
— o0yJaromuics HE YCBOWJI 3HAYUTEIILHOH 4YacTH MPOrPaMMHOTO
Marepuania;
— IOMyCKaeT  CYHIECTBEHHbIE  OMIMOKA W  HETOYHOCTH  MPHU
«HEYTIOBJICTBOPUTEITHHO
pPacCMOTpPEHHH MPOOJIeM B KOHKPETHOM HANpPaBIICHUH,
«HE 3a4TCHO»

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM IMPUMEHCHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;
— He GOPMYJIHPYET BBIBOJIOB H 0000IIICHUI.

10.3. TumoBkie KOHTPOJILHBIC 33JJAHUS WIIM UHBIC MATEPHAJIBL.
Bormpocs (3amaun) 11 SK3aMeHa rpeacTaBieHsl B Tabmure 15.

Ta6muia 15 — Borpocs! (3a1aun) 1715 9K3aMeHa

Ne i/ [Tepeuens BonmpocoB (3a1a4) st IK3aMeHa Kon
WHIUKATOpa
Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO
Bormpocsr (3amaun) 1is 3adeta / qudd. 3aueTa npejacraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adyera
Ne m/mm [Tepedens Bonpocos (3amav) ais 3adeta / mudd. 3auera Kon
WHIUKATOpa
1.Yto coboii mpencTaBisioT BOJIOKOHHBIE CBETOBO/IbI HA I1K-4.3.1
OCHOBE IIIABJICHOTO KBapIa, JETUPOBAHHBIE HOHAMU UTTEPOUs
(Yb+3)
2. KakoB npodwis mpesioMIeHUs] BOJIOKOHHBIX CBETOBOJIOB.




3.ITpuniun npeodpa3oBaHusi MHOTOMOJIOBOTO M3JTy4CHHS
HAKa4KH B OJTHOMOJIOBOE M3ITydeHHE BOJIOKOHHOTO JIa3epa.
4.KaokoBa CTpyKTYypa BHEIIHEH 1 BHYTPEHHEH 000I0UKH
BOJIOKOHHBIX CBETOBOZIOB 5 [TpuBecTH cXeMbl HaKaYKH
AKTUBHBIX CBETOBOJIOB

6.bparroBckue BOJIOKOHHBIE PEIIETKH.

7.KakoBbI reHepallMOHHBIC MTaPaMETPhl UTTEPOUEBBIX
BOJIOKOHHBIX JIETUPOBAHHBIX CBETOBOJIOB.

8.Kakue qBa OCHOBHBIX THIIA HTTEPOMEBBIX CBETOBOIOB
UCIIONB3YIOTCS B Nazepax. 9.Pacckaszath o cBeTOBOAax Ha
OCHOBE TIJIaBJICHOTO KBapIla: — C CEeP/ILIEBUHOM ,
nerupoBanHoit P2Os (dbochopocunukarasie (PC)
CBETOBO/IbI); — C CEPALEBHHOIM, lerupoBanHoii Al,O3 u
HeOobInuM KoimuecTBoM GeO: (amomocuiukathbie (AC)
CBETOBO/IBI).

10.Kak ykxa3zanHble 100aBKU (OPMHUPYIOT MPOPHITH
MoKa3aTesisi MPEeJIOMIICHHUS CBETOBOA

11.KakoBo maccoBoe coaepxanue pocdopa, aTlOMUHUS U
utrepOus B cepateBuHax @C u AC cetoBo10B (hochopa (4—
10%); — amomunus (1— 2%); — urrepous (1—

8%); — urrepous (1— 3%).

12. Yro Takoe BBIHYXJACHHBIC IEPEXO/IbI, CIIEKTPHI
JIOMMHECIIEHIIMH 1 BpeMs xku3Hu noHoB Yb 3% na Bepxnem
Ja3epHOM YPOBHE

13.KakoBo Bpems xu3Hu noHa B DC

matpuiie u B AC matpurie? (1, 45 mc u 0,

83 MC COOTBETCTBEHHO)

14 KakoBa mmpruHa OCHOBHOTO TTHKa

ceuenus noronienus ? (B ®C matpurie

AL =4.8Hum). (B AC maTpuie AL = 7.

7 HM)

15.YcunurenbHble CBOMCTBA aKTUBHBIX CBETOBOJIOB C
BBICOKOM KOHIIEHTpALMe HOHOB 3pOusi.

.Cxema PACIIOJIOKCHU A DJICMCHTOB B IMCKOBOM JIA3€pe.

Ilepeyenp Tem [UIs KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHHS KypCOBOW pabOTHI
npeJIcTaBIeHbI B Ta0nuie 17.
Tabnuua 17 — ITepeueHp TeM /ISl KYPCOBOTO MPOEKTUPOBAHMS/BBITIOJTHEHHUSI KYPCOBOM paboThI

[TpumepHbIil epeyeHb TeM JUTsl KypcOBOTO MIPOSKTHPOBAHMUS/BBITIOITHEHUS

Ne n/m .
KYpPCOBO# pabOThI
Y4eOHBIM MIaHOM He TIPEyCMOTPEHO
Bompockl st mpoBeneHUsT TPOMEXKYTOUHOM aTTeCTallMd B BUJE TECTUPOBAHUS

npeJICTaBICHBI B Ta0wmIe 18.

Tabmuna 18 — [IpuMepHBId IepedeHb BOIPOCOB JIJIS TECTOB

o Kon
Ne m/m [IpumepHBIil mepeyeHb BOMPOCOB ISl TECTOB
WHJUKaTOpa
Uto coboi MpeACTaBIISIOT BOJOKOHHBIE CBETOBO/IbI HA OCHOBE [1K-4.3.1

IUTaBJICHOTO KBAapIla, JISTMpOBaHHbIe HOHAMK uTTepous ( Yb +3)
2. KakoB npoduib mpenoMIIeHHs] BOJIOKOHHBIX CBETOBOJIOB.
3.IIpunnmn npeoOpa3oBaHusi MHOTOMOJIOBOTO U3JTYYCHHsI HAKAYKH B




OJIHOMOJIOBOE M3JIy4€HHE BOJIOKOHHOTO J1a3epa.

4.KaokoBa CTpyKTypa BHEIIHEH U BHYTPEeHHEH 000JI0YKHU BOJIOKOHHBIX
CBETOBOJIOB

5. IlpuBecTu cxeMbl HaKauYKK aKTUBHBIX CBETOBO/I0B 6.bparrosckue

BOJIOKOHHBIE PELIETKH.

6. bparroBckue BOJIOKOHHBIE PEIIETKH.

7 .KaxoBn1 TCHCPALIMOHHBIC TTApAMETPhI I/ITTep6I/IeBLIX BOJIOKOHHBIX
JICTUPOBAHHBIX CBETOBOAOB.
8 Kaxne JABa OCHOBHBLIX THIIA I/ITTCp6I/IeBHX CBC€TOBOJ0OB

UCIOJIBb3YIOTCS B J1a3epax. 9.Pacckaszarh 0 CBETOBO/IaX Ha OCHOBE
IUIABJIEHOTO KBapla: — € CEPIALEBUHOM ,

nerupoanHoit P205 (pochopocunukarasie (PC) cBETOBOIBI); — €
cepaueBuHo, nerupoBanHoit A1203 u HebGonbiM KoaudecTBoM GeO2
(amomocunukarsslie (AC)

CBETOBO/IbI).

10 .Kaxk ykazannbie 106aBku GOpMUPYIOT IPODHIIb MOKa3aTENs
IIPEJIOMJIEHUS CBETOBOJA

11 .KakxoBo MaccoBoe conep:xanue ¢pocdopa, aTtoMUHUSI U
uttepous B cepaneBuHax ®C u AC cBeToBo0B (hochopa (4— 10%); —
amomunus (1—2%); — urrepous (1-

8%); — urrepous (1— 3%).

12. Yto Takoe BBIHYX IAEHHBIE IEPEXO/bI, CIIEKTPhI JIIOMUHECUEHIIMU 1
BpeMs )KU3HU HOHOB Yb 3+ Ha BepXHEM J1a3epHOM YPOBHE

13 .KaxoBo Bpems xu3nu nona B ®C marpune u B AC marpune? (1,
45 mc u 0, 83 MC COOTBETCTBEHHO)

14 .KaxoBa mupuna ocHoBHOro nmka ceuyenus noriouienus ? (8 @C
matpuiie A A =4. 8 uM). (B AC matpuiie AL = 7. 7 HM)

15 .Y CUIUTENBHBIE CBOMCTBA AKTUBHBIX CBETOBOJOB C BHICOKOM
KOHIIEHTpalel HOHOB dpOusl.

16.Cxema pacnosio;KeHUs 3JIEMEHTOB B JIUCKOBOM Jia3epe

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOYy4YaroUIUXCsl 3a09HON (OPMBI
oOydeHus, mpecTaBiIeHb B Ta0nwuie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX padOT

Ne /o [TepeueHb KOHTPOJIBHBIX PabOT

He npenxycmotpeno

10.4. Meroauueckue  MaTepHalibl,  OINpEACTSIONIMEe  MPOUEAYphl  OLEHUBAHUS
WHMKATOPOB, XapaKTEpHU3YIOIIUX JTambl (HOPMHUPOBAHHS KOMIETCHIIMMA, COAEpXkKaTcsS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernameHTHpPYIONIMX TMOPAIOK U MPOUEAYPY
MIPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTECTAIlUN O0YUarOIIIXCs
['VAIL

11. Meroauyeckue yka3aHus st 00y4aromuXcs M0 OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauueckue YykazaHUS JUisi OOYy4YalOUIUXCS MO OCBOGHHUIO JIEKIIHOHHOTO
MaTepuaia

OCHOBHOE Ha3HAa4Y€HUE JICKIIMOHHOTO MaTepuaja — JOTUYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE€ H3JIOKEeHHE ydeOHoro marepuana. HasznaueHue COBpEMEHHOUW JEKIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
byHAaMEHTANBHBIX MPOOJIEeM AUCIUIUIMHBI, METOJIOB HAYYHOTO TO3HAHUS, HOBEHUIINX




JOCTIKEHUH HAay4yHOW MbICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHAET METOHOJIOTHIECKYIO,
OpraHU3aIMOHHYI0 U UH(GOPMAMOHHYI0 (GyHKUUHU. JIeKus pacKpbIBaeT MOHATHHHBIN anmapaT
KOHKpPETHOW oOjacTu 3HaHMS, €€ TpoOJEeMBbI, JaeT LEIbHOE MPEICTABICHHE O MUCIUIUIMHE,
MOKA3bIBAaET B3aUMOCBS3b C APYTUMHU AUCHUTIIIMHAMH.

[TnaHupyemMble pe3yabTaThl PU OCBOSHUU 00YUYAIOIIMMHUCS JIEKIIMOHHOTO MaTepHana;

— TIOJIyYEeHHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX OINpPEETAETCS 1IEJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHON TEME;

— TOJy4Y€HUE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOJIaBaATEIIEM;

— pa3BuTHE MpOo(ecCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOSIBJIEHHE HEOOXOAMMOTO UHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITEIFHOM pabOTHI;

— TIOJy4YeHWE 3HAHUKW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH W TEXHUKH U O
MIPOTHO3€ UX PA3BUTHS HA OJIMKAMNIIINE TOIBL;

— HAYYUTHCS METOIUYECKH 00pabaThiBaTh MaTepualn (BBIACIATH TJIABHBIE MBICIU U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPSATH HUX B  Pa3iIMuYHBIX
bopmyIrpoBKax);

— TIOMy4YeHUE TOYHOTO OHUMAHUS BCEX HEOOXOAUMBIX TEPMHUHOB U MIOHSATHH.

JlekMOHHBIN MaTepuad MOXET COMPOBOXKIATHCS JIEMOHCTpaluell ClaigoB U
WCIIOJIb30BAHUEM pPa3/laTOYHOr0 Marepuaja MpU MPOBEACHUM KOPOTKHX JUCKyCcCHUU 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/AETIbHBIX TEMATHK 10 TUCHUIUIMHE.

11.2. MeTtoauueckue yKazaHHs Ui 00ydJaromIuXCsl M0 MPOXOXKICHHIO CaMOCTOSTEIIBHOM
paboThI

B Xoze BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYArOIIUIICS BBIMOJIHACT PadOTy MO
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE MPENOAaBaTeNs, HO 0€3 €ero HemoCpeICTBEHHOTO
YYaCTHSI.

Jnst oOyyarommxcst 1Mo 3a04HON (Gopme OOy4eHHs, caMOCTOSITeNbHas paboTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO padoTy.

B mpomecce BBIMONHEHHUS] CaMOCTOSATENFHOW paboThl, y oOydwaromerocst (GopMupyercs
1esiecooOpasHoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
U HaBBIKM B YCBOCHHWU M CHCTEMAaTH3allUM MPUOOPETaeMBIX 3HAHWI, 00ECIeUYMBAaEeT BBICOKHU
YPOBEHb YCIEBACMOCTH B TIEpUOJ OOydYEHUS, TIOMOTACT TOJYYHTh HABBIKK TOBBINICHHUS
npo¢eCCHOHATBHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepuallaMd,  HalpaBISIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yYaIoUXCSASBIISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHall 1Mo TUCIHUILIINHE;

— METOJIMYECKHE YKa3aHMs IO BBHIMOJIHEHUIO KOHTPOJIBHBIX paboT (uisg 00ydJarommxcst
0 3a09HOU (hopMe OOyUEHHS).

11.3. Meroanueckue yKazaHus Uig OOYYalOIIUXCS MO MPOXOXKACHUIO TEKYIIETro
KOHTPOJIsl yCIIEBAEMOCTH.

Texkymuid KOHTPOJb YCHEBAEMOCTH MpEAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUU
00y4Yaromxcs, OCyHIECTBISIEMOTO B TEUEHHE CEMECTpa C IEJIbI0 OIICHUBAHUS XO0Jla OCBOCHUS
JUCITUTIAHBI.

IIposooumcs 6 popme mecmuposanus

11.4. Meroanueckue ykazaHus ISl OOy4YarOMIMXCS MO MPOXOXKICHUIO MPOMEXKYTOUHON
aTTeCTallUU.

[IpomexxyTouHass ~ aTrecTamusi  OOy4alOIIMXCS  TMPEAYyCMAaTPUBAECT  OLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTAaTOB 00y4YeHHs MO nuciuiuinHe. OHa BKIIIOYAET B
ceost:



— D9K3aMeH — ¢opMa OLEHKM 3HaHHMH, IOJYyYeHHbIX OOydYarollMMcs B Ipolecce
U3yUYeHHs BCeW NUCLMIUIMHBI WIM €€ YaCTH, HAaBBIKOB CaMOCTOATENIBbHOM paboThl, CIOCOOHOCTH
IOPUMEHATh MX JJs PEHIeHUs NPaKTUYEeCKUX 3ahad. OK3aMeH, KaK NpaBUiO, MPOBOAMUTCS B
NEpPUOJ SK3aMEHALIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTALMOHHOM OLIEHKOM «OTJIMYHOY,
«XOpOUIO», «yAOBIETBOPUTEILHOY, «HEYA0BIETBOPUTEILHOY.

— 3auyeT — 3T0 (hopMa OLIEHKU 3HAHUM, MMOJYyUYEHHBIX OOyYaIOUIMMCS B XOJI€ U3yUYCHMS
y4eOHOM TMCUUIUIMHBI B LEJIOM UM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpPA) OLICHKA 3HaHUM
00yyaromuMcsl 0 OTJAENbHBIM pa3jiesiaM AUCLUUIUIMHBI ¢ aTTECTAllMOHHOM OLIEHKOM «3a4TeHO»
WIH «HE 3a4TEHOY.

— auddepeHunpoBaHHbI 3aueT — 3T0 (opMa OLEHKU 3HAHUM, MOJYyUYEHHBIX
00yyaromuMcs IpU U3YYECHUU TUCLMILIMHBI, IPU BBINOJHEHUH KyPCOBBIX MPOEKTOB, KypCOBBIX
paboT, HAyYHO-UCCIIEJOBATEILCKUX paOOT M MPOXOKIEHUHU MPAKTUK C aTTECTALIMOHHON OIIEHKOM
«OTJIIMYHO», «XOPOILIO0», «yAOBIETBOPUTEIILHO», HEYAOBIETBOPUTEIILHO.

Memoouueckue ykazanus 011 00YYAIOWUXCA NO  NPOXOICOEHUIO NPOMEICYMOUHOU
ammecmayuuy camocmosimenbHol pabomyvl npeoCmagieHvl 8 MemMmoOU4ecKkoOM nocoouu Ha cavime

Kkag.23.



JIuct BHECEHUs! U3MEHEHUH B pabouyto MporpaMMy JUCHUTUIAHBL

Jlata BHECeHUs
H3MEHEHUH U
TOIIOJTHEHUH.

IToxmuces BHecHIETO
HW3MEHEHMUS

CogepskaHue U3BMEHEHHUI U JOTIOTHEHUIM

Jara u Ne

MPOTOKOJIA
3aceIaHus
Kadepbl

IToamnuce
3aB.
Kadeapoit




