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1 Lenun u 3apa4u M3yYeHUsl TN CHUTLINHBI
1.1 Heab AUCHHILTHHBI

VYyeOHas aucuuiinHa « BoJOKOHHBIE J1a3ephl U YCHIIUTEIN» CTAaBUT CBOEH II€JIbIO
MOJIYYCHUE CTYACHTAMH TEOPETHUYECKHX 3HAHUM, MPaKTUUYEeCKUX YMEHUN U HaBBIKOB I10
OPUHIMIAM U (U3NYECKUM OCHOBaM padOTHI JIa3€pOB U JIA3€PHBIX CUCTEM, HEOOXOIIH-
MBIX M JOCTATOYHBIX JJI OCYIIECTBIICHHS BCEX BHUJIOB MPOPECCHOHATBHON JesTEIbHO-
CTH, IPEAYCMOTPEHHON 00pa30BaTEIbHBIM CTaHAAPTOM.

@OYHKIIMOHUPOBAHUE COBPEMEHHBIX TEJIEKOMMYHUKALUA HEMBICIUMO 0€3 ONTHYE-
CKHUX M JlazepHbIX cucteM. Haunbonee pacnpocTpaHeHHbIE B MH()OKOMMYHHKALMOHHBIX
TEXHOJIOTUAX SBIAIOTCS JIA3€PHBIE CUCTEMBI, NPUHAIEKAIINE KIACCY TBEPAOTEIBHBIX
Ja3epoB U OTHOCSIIUXCS K THILYy BOJIOKOHHBIX. TakuM oOpa3oM, n3ydeHue (Hpu3nyecKux
IPUHIIMIIOB U OCHOB pPa0OThl BOJOKOHHBIX JIA3€POB U YCUIIUTENIEH SIBISIETCS] aKTyaJIbHON
3ajjaueil JUid CTYAEHTOB, OOYYaroIIMXCsl IO OCHOBHOM 00pa3oBaTeIbHON IMporpaMme
«OnTHYecKre CUCTEMBl U CETH CBSI3W» HampasiieHUs MHPOKOMMYHHUKAIIMOHHbBIE TEXHO-
JIOTUU U CUCTEMBI CBSI3H.

1.2 3agauu TUCHUILIHHEI

OCHOBHBIMHU 33/1a4aMU JUCIHUIUIUHBI SBJISIOTCA W3Y4YEHHE CTYAEHTAMH OCHOB
bu3uKyu, pexXkUMOB pabOThI, MapaMeTPOB, XAPAKTEPUCTUK U THUIIOB JIa3€POB, CBOMCTB
Ja3epHOr0 U3ITYYEHUS, ONTUYECKUX CUCTEM (HDOPMHUPOBAHUS U MPEeoOpa30BaHUS Jla3ep-
HBIX MyYKOB M 00JlacTel MPUMEHEHHS Ja3epoB, a TaKkKe NPUOOPETEHUs CTYIACHTaMU
YMEHHI 1 HaBBIKOB 110 MPAaKTHYECKON pabOTe C JJa3epHBIMU CHUCTEMAMU.

1.3 MecTo IMCUMIVIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM IPOrpaMMbl

Juctumivaa « BoTOKOHHBIE a3epbl U YCUIMTENW i OakalaBpuaTa Mo Harpas-
neruto nmoArotToBku 11.03.02 «MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHU U CUCTEMBI CBSI-
3u» oTHocutcs K yueoHomy 1ukiny b1.B.JIB.07.01 «BonokoHHbIE Ta3epbl U YCUITUTEH
BAPUATUBHOW YACTH.

JucuumuiiHa 6a3upyercs Ha 3HAHMSIX, TOJMYYEHHBIX MO 0a30BBIM JUCITUIUIMHAM
yaeOHoro iana («®@uzukay (pa3aensl «OnTuka», «AtomHas pusukay), «O061miast Teopus
cBs3u» B «OCHOBBI TOCTPOCHUS MH(OOKOMMYHUKAIMOHHBIX CHCTEM M CETCH»), U SBIISACT-
Csl OCHOBOW I M3YYEHHUSI CIEAYIONINX AUCHUILTUH: «ONTOIEKTPOHHBIE W KBAHTOBBIE
npubope», «IIpoekTupoBanue, CTpouTeNsCTBO U dKcIuTyaTarus BOJICy.

3HaHus, TPUOOPETCHHBIC B MPOIIECCE MPOXOXKICHUS Kypca, HEOOXOUMBI JUIS T10-
JaydeHus: 0a30BOTO YPOBHS B NMOHUMAaHUHM (PU3UKH ONTHYECKUX IMPOIECCOB, MPUHIIAIIOB
paboThI ONTUYECKUX YCHIIUTENICH 1 pabOThI KBAHTOBBIX YCTPOMCTB.

1.4 IlepeyeHs MJIaHUPYEMBbIX pPe3yJbTATOB 00y4YeHHS IO AUCHHUILINHE (MOaY-
JI0), COOTHECEHHBIX ¢ IUIAHMPYEMbIMH Pe3yJbTAaTAMHM OCBOEHHSI 00pa30BaTeIbLHOM
NporpaMmbl



N3yueHnue nanHoi yueOHON JUCHUILIMHBI HAIIpaBiIeHO Ha POpMHUPOBAHHE Y 00Y-
yaromuxcs cienyromux komnerenuuii: [TK — 17.

HucciacagoBaHus C 1e-

3H;

YeCKOH CBS3H;

JBIO CO3JaHusA HO-
BBIX IIEPCIICKTUBHBIX

CPEACTB  DIEKTPO-
CcBs3W W HH(pOpMa-
THUKH;

Coneprkanue B pesynbpTaTe nzydeHus: yueOHON AUCIIMIUIMHBI
Ne | Unpexc kom- Aep pesy i Y1
KOMITETCHIIMH 00ydaroImuecs: JOKHbI
IL.l | [ETEHLHH .
(v € yacTH) 3HaTh Ymerb Baajgern
1. |IIK-17 CIIOCOOHOCTBIO JJIEMEHTHYIO | IIPOBOJUTH Hassikamu on-
NPUMEHSTh  COBpe- | 0a3y  BOJIO- | KOMIIBIOTEPHOE | PElleIeHUs Xa-
MEHHBIE TEOpeTHYe- | KOHHO- MOJICJIUPOBAHUE | PAKTEPUCTUK
CKHME M DKCIIEPUMEH- | ONTUYECKUX | DJIEMEHTOB M | ONTHYECKHUX
TaJbHbIE METO/Ibl | CHCTEM CBSI- | CHCTEM  ONTH- | CUCTEM CBSI3H ;

2. CTpyKTYpa U coJep:KaHue IMCUUIINHBI.

2.1 PacnpenesnieHue TPyA0EMKOCTH TUCHUIJIMHBI 10 BHAaM PadoT.

OO6mas Tpyao€MKOCTh JUCIHUILIMHBI cocTaBiseT 5 3ad.en. (180 ywacoB), ux pac-

MIpe/IeJICHNE 10 BUJIaM pa0OT MPEJICTABICHO B TAOIUIIE.

Bun yuebnoit paboTsl Bcero  |Cemectpsl (dachr)
4acoB 7
AyIUTOpPHBbIE 3aHATHS (BCEro): 64 64
3aHATHS JIEKIIMOHHOIO THIIA 16 16
3aHATUS CEMUHAPCKOTO THIIA (CEMUHAPBI, IPAKTHYCCKUE 3aHSTHSI) 16 16
UTaGopaTopHbIE 3aHSATHS 32 32
Nuas koHTaKTHasA padoTa:
Kontpons camocrositrensHoi padoTsl (KCP) 8 8
ITpomexyrtounas arrectanus (MKP) B dopme 3auera — 3x3amena 0,5 0,5
CamocTosiTeJibHas paboTa, B TOM YHCJIE: 71,8 71,8
[TpopaboTka yueOHOTo (TEOpETHIECKOro) MaTepHaa 71,8 71,8
BeinonHeHe UHIMBUAYAIbHBIX 3aIaHUi (IOATOTOBKA COOOIICHUIA,
Mpe3eHTAIIHIA) i i
Pedepar - -
KoHTpoJb:
IloaroroBka K 3K3amMeHy 35,7 35,7
OO01ast TPyA0eMKOCTh yac. 180 180
B TOM 4YHcJle KOHTAKTHas padoTa 72,5 725
3au.e/l. 5 B




2.2 CTpykTypa IMCHHUILIHHBI:
Pacnpenenenue BuioB ydeOHON pabOThI U UX TPYJOEMKOCTH IO pa3JieaM AUCLHUILINHBI.

Pazpaenbl (TeMbl) TUCHUIUIMHBI, U3y9aeMbIe B / CEMECTpe CBOAHAN Tabauua (ounas popma).

KonnyecTBo yacos
No HaunmenoBanue pazienoB (Tem) Beero Ayg:lg(?f:aﬂ KCP BHe?:g;TT(;pHaﬂ
J | 113 JIP CPC
1. |BBenenue B nmpeamer 4.8 2 1 18
2. BSaI/IMOUI[eI/ICTBIiIe W3JIYYCHHS C UH- o5 9 4 5 1 10
BEPCHOU Cpeoif
3. |CTpyKTypHas cxema ONTHYECKOTO 13 9 1 10
YCUJIMTEJNS U J1a3epa
4, |OnTryecKkne pe30HaTOPHI JIa3ePOB 21 2 4 4 1 10
5. |PexxuMbl pabOTHI J1a3epoB 25 2 4 8 1 10
6. |Tunsl n1azepoB 25 2 4 8 1 10
7. |PacmpocTpaHeHHE Ja3epHOTO U3IY- 1
4yeHus B atmocdepe, Boje, kocmoce | 17 2 4 10
Y ONTHYECKOM BOJIOKHE
8. |[IpumeHeHue azepoB 13 | 2 1 10
HUmozo no oucyuniune: 143,8 | 16| 16 32 8 71,8

[Mpumeuanue: JI — nexuuu, 113 — npaktudeckue 3aHsaTus / cemunapsl, JIP — maGoparop-
ueie 3ausaTusi, CPC — camocrositenbHas padora cryaenta, KCP — koHTponb camocToATEbHON

paboThL.

KonTakTHas paboTanpu nNpoBeAeHUN Y4e€OHBIX 3aHATUN MO nucuuiuinHe «Boso-
KOHHBIE JIa3epbl U YCUIIUTEIN» BKIIIOYACT B ce0s: 3aHATHUS JIGKIMOHHOIO THUIA, MPAKTH-
YecKHe 3aHATHsL, JabopaTopHble pabOoThl, TPYIIOBBIE KOHCYIbTAIMU (TaK K€ U BHEAYyIH-
TOPHBIE, Yepe3 ICKTPOHHYI0 HH)OPMAIIMOHHO-00Pa30BATEIIBHYIO CPEY), IPOMEKYTOY-
HYIO aTTECTalllI0 B YCTHOU opme.

2.3 Copnepsxanue pa3jesoB (TeM) IMCHHIJIMHBI:

2.3.1 3aHATHA JEeKIUOHHOI'0 THIIA

HanmenoBanue
pasnena (Tembl)

Copepxanue pazzena (TeMbl)

®dopma TeKy-
1IETO
KOHTPOJIS

1.|Bsedenue 6 npeo-
mem.

Hctopus pa3sutus na3epos. Knaccudukaius nazepos.
[IpuHnnn peiictBus JsazepoB. OTIMYHATENBHBIE CBOWCTBA
JIA36pHOTO M3JIy4EHUs: MOHOXPOMATHUYHOCTb, KOIE€PEHT-
HOCTb, HAIPABJIEHHOCTh, NHTEHCUBHOCTD, MOJISIPU3ALUS

Omnpoc, npaxk-
THYECKHE 3a-
JaHUs

2.|Bzaumooeticmesue
UBTLYHeHUsl CO Cpe-
0oll.

OHepreTudyeckue ypoBHH aTOMOB, HOHOB U MoJieKynl. OnTu-
YECKHE W HEONTUYECKHE Nepexopl. BeposTHOCTH U CKOpoO-
CTU OINTHYECKUX IEPEXOA0B. MOIIHOCTH CIOHTAHHOIO U
BBIHYK/ICHHOT'O U31y4yeHu. KnHeTnueckue ypaBHEeHMs.

[IluprHa ¥ KOHTYp CIEKTPAJIbHBIX JIMHMUN. EcrecTBeHHas
mupuHa JUHANA. DakTopbl, BIMIOIME HA YIIMPEHHE JIU-
Huil. [lonepeunas u npogoabHas penakcanus. OgHOPOIHOE
U HEOAHOpOJHOE ymupeHue auHuil. CrekTpaibHas IUIOT-

Omnpoc, npak-
THYECKHE 3a-
JaHUs
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HOCTBH MOIITHOCTH.

YCaoBusl YCUIICHHS 3JICKTPOMArHUTHBIX BOJIH B HICATBHOM
cpene. 3akoH byrepa [ HOpMaJlbHOM U MHBEPCHOM Cpejl.
HenacpilieHHbIil 11oKa3aresib YCHJICHHS, 3aBUCHMOCTb €r0
OT YacCTOTBHI.

VYcunenue cBeta B pealibHOl cpene. KoaddumueHT moreps.
AKTUBHas 4acThb KOHTypa ycwieHus. Haceimenue ycuie-
Hus. YcuieHue ¢ yuetoM 3ddekra HacwimeHus. dedopma-
1IUSI KOHTYpa YCWJICHHS B CIy4asiX OJHOPOJHOTO U HEOJIHO-
POJHOTO YIIMPEHUS JIMHUNA. 3aBUCHMOCTh TOTOKA H3ITy4e-
HUS OT IyTH B ycuauBawIien cpene. CyKeHue CIeKTpa npu
MIPOXOKJICHUH U3ITyUEHUS YepPe3 YCUIUBAIOIIYIO CPey.
OO01mKe MPUHIKIIBI CO3JJaHUs MHBEPCHUU. MEeTOoIbl 3acelIeHuUs
u pacceneHus ypoBHeW. CrocoObl CO3/laHUSI UHBEPCHH B
pa3IMYHBIX CpeIax.

.|Cmpyxkmypnas
cxema onmuye-
CK020 ycunumens
u 1asepa.

OCHOBHBIE DJIEMEHTBI ONTHYECKOIO YCHIUTENS (Ha TpH-
Mmepe ycwmutens EDFA) m mazepa (nmazep Ha ocHOBe
YAG:Er; YAG:Yb; YAG:Yb,Er u BoIOKOHHBIE Ja3ephl).
Jlazep Kak yCHIIMTENb C TOJIOKUTEIBHOM OOpaTHON CBS-
3b10. POJIb CIIOHTAHHOTO M3JIy4EHHUS B Pa3BUTHH T'€HEpa-
LIHH.

Ompoc, npak-
TUYECKUE 3a-
JaHU

.|Onmuyeckue pe-
30HAMOpL.

Pa3HOBHIHOCTH ONTHYECKUX pPE30OHATOPOB. I'eomerpuue-
CKHE€ XapaKTepUCTUKHU. Pe30HaTOp Kak ONTHUYECKUN BOJIHO-
Boa. Ilorepu m HOOPOTHOCTH pe30HATOpa, PE30HAHCHBIE
CBOMCTBA. Y CTOMYMBBIE U HEYCTOUUHBBIE PE30HATOPHI.
WnterpansHoe ypaBHeHHe pe3oHaTopa. Juddepenuuansb-
Hble 1oTepu W (pa3oBbIM caBUr. Mojabl pe3oHaTopa U UX
obo3Hauenue. [Tnockuit 1 KOH(MOKAIBHBINA PE30HATOPHI U UX
CBOMCTBA. ['ayCcCOBBI pe30HATOPBHI.

OnTHyeckuii pe30HAaTOp € AKTUBHBIM BemecTBOM. OCHOB-
HBIE TIPOLIECCHI, NPOUCXOAAIINE B AKTUBHOM pE30HATOPE:
YyCUJIEHHE U TOTepU MOIIHOCTH, (HOPMUPOBAHHE MOJOBOIO
coCTaBa M3JIy4YEeHMs], CIEKTPAJIIbHBIX XapaKTEPUCTHUK, "3aTs-
rMBaHue" 4acTOT, KOHKYPEHLUs U JeopManus MOJ.

Ompoc, npak-
TUYECKUE 3a-
TaHUs

.|Peatcumul pabomsi
1a3epoa.

Pexxum cBoOoaHOM reHepanuu. Pexxum monynsiuu 100-
POTHOCTH pe30oHaTopa. PeXUM CUHXpPOHM3AIMU MO,
MHOroMo0BbIf, OJHOMOJOBBIA M OJIHOYACTOTHBIA pe-
JKHIM.

Ompoc, npak-
TUYECKUE 3a-
JaHus

|Tunwvt nasepoe.

TeepaotensHble nazepsl. OOmmMe ocobeHHocTH. CHCTEMBI
ONTUYECKON HAaKauKu. AKTHBHBIE Cpelbl. TpexXypOBHEBBIE U
4eThIPEXypPOBHEBBIE J1a3epbl. IlepecTpanmBaemble TBEpO-
TeJbHbIE Jla3epbl. TBEpAOTENbHBIE MUKpOJIa3ephl. BonokoH-
HBIE JIa3€PBbl.

l"azoBbie mazeprl. OOmme ocobenHoctu. ObecreueHne MH-
BEpCUHU B ra3oBbIX Ja3epax. Jlazepsl Ha HEUTpaJIbHBIX aTO-
Max. Monneie nazepel. MonekymsipHble nazepsl. Jlazepsl Ha
JKCHMepax. DJIEKTPOMOHU3ALMOHHBIE, Ta30JUHAMUYECKHE U
XUMHUYECKHE Ja3epbl. BOTHOBOIHBIE Ta3ephl.

Omnpoc, npaxk-
THYECKHE 3a-
JaHUs

|Tunwvt nasepos.

Kunkoctaeie nazeppl. OO6mue ocobeHHOCTH. Jlazepbl Ha

Ompoc, mpak-
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pacTBOpax HEOPraHMYECKUX COCAMHEHUN pPeIKO3eMENbHbIX
27eMeHTOB. Jla3epbl Ha PacTBOpax OpraHUYECKUX KpacuTe-
neil. YrpaBieHue CeKTpoM H3ITy4eHHs JKUIKOCTHBIX Jla3e-
pOB.

[TonynpoBonuukoBbie Jazepel. O6mue ocodennoctu. Cos-
JTaHU€ MHBEPCHUM B MOJIYIPOBOAHMKAX. JIa3ephl ¢ AIEeKTpOH-
HOW Hakauykou. MHxkeKIMoHHbIE Ja3ephl. [ eTepocTpyKTyp-
HBIE JIa3€pbl C OJHO- U IBYXCTOPOHHUM OI'PaHUYEHHUEM.
PentrenoBckue, ramMma-iasepbl M Jlazepbl Ha CBOOOIHBIX
anekTpoHax. OCHOBHBIE OCOOCHHOCTH, HPOOJEMBbI M TEH-
JICHITNH Pa3BUTHUS.

THYECKHE 3a-
IaHUs

8.|Pacnpocmpanenue
J1a3epHO20 U3yde-
HUus 8 ammocgepe,
gooe, kocmoce u
ONMUYECKOM 80-
JIOKHe.

Ocnabnenue na3epHOro u3nydeHus B armochepe. Biusaue
aTMoc(epHOU TypOYJICHTHOCTH U pedpaklnu Ha Ja3epHOe
uznydenue. OcnabiieHue U3IydeHus J1a3epoB B BOJE M KOC-
Moce.

Oco0eHHOCTH TPOXOXKIECHUS JIA3EpHOr0 U3JIyYEHUsl B ONTH-
YECKOM BOJIOKHE.

JIP, ompoc,
MIPAKTUYECKHE
3aJlaHus

9.\[lpumenenue na-
3epos.

[IpumeneHue J1a3epoB B MPOMBIIUIEHHOCTH.

[TpuMmeHeHwMe J1a3epOB B BOGHHOM JIeIe.

[TpuMeHeHwue 1a3epoB B MEIUITUHE.

[TpumeHeHHe J1a3epOB B JAaTbHOMETPHUH, JOKAIMH, CBA3U U
TEJCYIPABICHHH.

[TpuMeHeHHe J1a3epOB B MCCIICIOBAHUAX OKPYKAIOIIEH cpe-
JIBL.

[TpumeHeHwue J1a3epOB B HAYYHBIX UCCICTOBAHMSIX.
[TpumeneHne na3epoB B rojorpadum.

[TpuMeHeHHe J1a3epoB B YIPABISIEMOM TEPMOSICPHOM CHH-
TE3€C, Pa3ACICHUN HM30TOIIOB W OINTHYCCKHX BbBIYHMCIUTCIIb-
HBIX MalllUHAX

JIP, ompoc,
MPaKTUYECKHE
3aJIaHusA

[Ipumeuanue: 113 — BeinonHenue npakTuueckux 3aganuii, KP — xontponbhas padorta, T —
tectupoBanue, JIP — 3amuTa 1abopaTopHoil paboThI.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA.
BapuaHThl mpakTHYeCKUX 3a/laHuil 6epyTcs U3 COOTBETCTBYIONIUX pa3fenoB kuuru H.B.
Kapnosa Jlekiuu o kBaHTOBO# 3nekTpoHuke. M.: @uszmatnur 1982, - 323c¢.

HaumenoBanue TeMarnka NMpakTUYECKUX 3aHITUH ®dopma TeKyIero
No pasnena (cemuHaApOB) KOHTPOJIA
1 2 3 4
1. Koapdunumnentsl Jiinmreiina. [IpoBepka ycBoeHHs

Ha gom: Ne 3 (6-1), 4, 5 Yactsr mepsas;
JeKuus nepsasi, ctp. 12 - 13)

3angaum Juis pemieHus B ayautopun: Ne 1,|mMatepuana gomari-
Bzaumopeiictsue uznyde- |2, 3(a) (UYacte mepBasi; jekuus nepsas,Hero 3amganus. Or-
HUSI C HHBEPCHOM cpenoit |ctp. 12 - 13); poc




OnTuyeckue pe3oHaTopbl
Ja3epoB

IIvpuHa cnekTpaabLHON JUHUM.
3anauu 1 penieHus B aynuropun: Ne 1,
2, 3(a) (Yactp mepBasi; JICKIIUs BTOpas,
crp. 21-22);

Ha gom: Ne 3 (6-1), 4, 5 Yactp mepBas;
JieK1us BTopasi, cTp. 21-22)

Ycuiaenue

3anmaun i perneHus B ayauropun: Ne 1,
2 (Yactp mepBas; JIGKIUA TPEThs, CTP.
29);

Ha nom: Ne 3,4 Yacte nepBas; JIEKIUs
TPEThsl, CTp. 29)

Pe3onaTopbi

3amaun s perneHus B ayauropun: Ne 1
(YacTp nepBast; aekmus mecrtas, ctp. 61)

[IpoBepka ycBoeHUS
MaTepuaia Jomari-
gero 3amanusg. Or-
poc

Pexumbl paboThI J1a3epoB

PacuéTHoe 3agaHue mo MojeIUpoOBa-
HHUIO NPOIECCOB HM3MEHEHHsI HAaceJeH-
HOCTell JHepreTHYeCKUX COCTOSSHUH B
TPeX YPOBHEBOIl IHEPreTH4ecKo CHc-
TeMe U 4YeThbIPeXypOBHEBOIl JHepreTu-
yeckoil cucTteMe (Ha MpuUMeEpe Ja3epoB
YAG:Nd, YAG:YDh).

[IpoBepka ycBoeHMs
MaTepuaia JoMali-
Hero 3amanusa. Omn-
poc

Tunel nazepoB

CuHXpoHHM3AIUA MO

3anaun Juis peuieHust B ayauropun: Ne 1
(Hacte mepBas; JieKUus OJUHHAJIATAs,
ctp. 112)

[IpoBepka ycBoeHHS
MaTepuaia Jomari-
Hero 3amganusa. O1-
poc

2.3.3 JIaGopaTopHbIe 3aHATHS.

HanmMmenoBanue
paszzgena

HaumenoBanue nabopatopHbix paboT

dopma TeKyIIero
KOHTPOJIA

2

3

4

HccnenoBanue cBoiicTB uzinydenus He-Ne-nazepa

TEXHUYECKUN OTUET
o J1abopaTopHbIM
pabotam

YLF:Nd

HccnenoBanue CBOWCTB U3JIy4€HUS B TBEPAOTEIBHBIX
Jazepax Ha OCHOBe mosynpoBoaHuka; YAG:Nd;

TEXHUYECKUN OTUET
no J1abopaTopHbIM
pabotam

HccnenoBanne MOIVIOMIEHUST ONTHYECKUX ILIEHTPOB
Yb** u Er** u ONpEJIETICHUE CIEKTPOB CEUYEHHs IMO-
IJIOIIEHUS] ONTHUYECKUX LIEHTPOB.

TEXHUYECKUN OTUET
o J1abopaTopHbIM
pabotam

TEXHUYECKUH OTUET

4,5

HccnenoBanne MOIVIOMIEHUsT ONTHYECKUX LIEHTPOB
Yb** u Er** u ONpEJIETICHUE CIEKTPOB CEUYEHHMs IO-
IJIOIIEHUS ONTHUYECKUX LIEHTPOB.

no J1abopaTopHbIM
pabotam

4,5

N3yueHne KMHETUK 3aTyXaHHUs JTIOMHHECIEHIUU OIl-
THYECKHUX IEHTPOB Yo u Ert B Pa3IMYHBIX CIIEK-

TEXHUYECKUIH OTUET
1no 71abopaToOpHBIM
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TPaJIbHBIX JUaNa30Hax pabotam

6. M3ydeHune CeKTPOB CEYEHMs H3JIyYeHUs onTrHdeckux | TCXHIICCKIN OTHCT
3+ 3+
> nentpos Yb*" u Er’" B pasnmunbix crnexTpanbHbIx|O 11a00paTOPHBIM
Jrana3oHax paboram
1. TEXHHUYSCKUH OTYET
6 V3yuenne CIeKTPOB YCHIICHHs ONTHYECKHX LEHTPOB|[0  1aGOpaTOPHBIM

Yot u Er®
u B PA3/IMYHBIX CIIEKTPAJIbHBIX THANIA30HAX |naGoTam

[TpoBenenue 3aHATHI J1TaOOPATOPHOTO MPAKTUKyMa MPEIYCMOTPEHO B JIabopaTopuu
«Onrtudeckoro MatepuanoBeneHus»» (aymuropust 119¢) . B kadectBe mabopaTopHOTO
000pYIOBaHHS UCTIONB3YIOTCS pa3indHbie TBepAoTenbHbIe Masepel: YAG:Nd, YLF:Nd,;
Ti-canupoBslii 1a3ep; MONTYNPOBOJHUKOBBIC JIa3epbl C UIMHOM BOJNHBI reHeparmu 980
HM. B kauecTBe cnekTpaabHOro 000pya0BaHMs UCHOIb3yeTCss MoHOXpoMaTop M/IP 204
(JIOMO-®oronunka). B kauecTBe MPUEMHHUKOB U3ITYYCHUS UCIIONB3YIOTCS JABHHHBIN ()O-
tonuon (paboumii auamazon 1000-1700 HM); dorocomporusienuss PbS, PbSe; T13C-
Martpuiia (cnekTpaibHbii auana3on 450-1000 am).

[IpoBenenne MomenupoBaHus (U3NIECKUX IMPOLECCOB M PacUeT TeHEPAIMOHHBIX
apaMeTpoB HcCleAyeMbIX 00pa3lioB MIPOU3BOJIUTCS Ha NMepcoHanbHbIX OBM, ocHaleH-
HBIX COOTBETCTBYIOIUM JINLIEH3UOHHBIM 000PYIOBaHUEM.

2.3.4 IlpumepHasi TeMaTHKAa KypCOBBIX padoT (IIPOEKTOB).

CornacHo y4yeOHOMY TUIaHY KypCOBbIE paOoThl (POEKTHI) 10 JAHHOW JUCITUTUIMHE
HE MPETyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAUYECKOr0 OOecmeYeHUs JIsi CaMOCTOSITeIbHOM
padoThHI 00yYAIOIIUXCA MO JUCHHUILIMHE (MOAYJII0).

[TepeyeHs yueOHO-METOANYECKOTO 00ECTICUCHUS JUCITUTI-
Ne Bun CPC JIMHBI MO BBIMOJHEHHUIO CAMOCTOSITENIbHON pabOThI

1 |IIpopabotka yueOnoro| 1. Ilyxanos B.H., SIxosnes M.S. BomoxonHo-onTHYeCcKas
(TeopeTI/IquKoro Ma-|TexHuka. Ilpaktuueckoe pykoBojactBo. — M.: HHppa-

K TeKymeil u mpome- 2. Jlapkun A.M. KorepentHas ¢oronuka. — M.: BMUHOM,

KYTOUHOM aTTecTaluu 2007.
.. 3. MHUrnaro A.H. OnrosnekTpoHHKa U HaHOPOTOHUKA: Yueb-
(3au€ty u Bompocam)

Hoe nmocooue. — CII0.: U3marenscTBo «Jlauby, 2011.- 504 c.

2 |llogrotoBka Kk mpak-|1. MeTonudeckue ykazaHus 110 OPraHM3allUK CAMOCTOSTEIBHOM
THYECKUM 3aHSATUSM  |Pa0OTBI CTYJIEHTOB, YTBEP)KICHHbIE Ka(eIpoi ONTO3IEKTPOHHU-
KH, MIPOTOKOJI Ne 6
ot «01» mapra 2017r.

2. l'anynkwmii B.B. Ontndeckne MaTepuaibl Ha OCHOBE CTEKIISTH-
HBIX MaTpull. — Kpacnonap.: Hosarus, 2016. — 64 c.

3. Crporanosa E.B., 'anynkuii B.B. Onrtndeckoe martepuaio-
BegeHue. Yactes |: yueGHOe mocobue. — Kpacnonap.: HoBauus,
2015. - 72 c.
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[TonroroBka K BBITION-
HEHHUIO J1a00paTOPHBIX
pabot

1. MeToanyeckue ykazaHus MO OpraHU3alUd CAMOCTOSITEIbHON
paboThI CTYICHTOB, YTBEPXKACHHBIE Kadeapol ONTOAIEKTPOHU-
ku, ipotokos Ne 6 ot «01» mapta 2017T.

2. Meronuueckue peKOMEHIAIUH, OMMCAHUS U 3aJaHusl K MPo-
BEJICHUIO J1aOOpaTOPHBIX pabOT pa3MEIIeHbl B AJIEKTPOHHON
nH(popManoHHO-00pa3oBaTensHO cpene MoaynsHoro [uHa-
muueckoro O0yuenus Kyol'V.

IlepeyeHb yueOHO-MeTOAUYECKOT0 OOecniedeHU sl TUCITUTIMHBI
10 TeMaM NPOrpaMMbl /ISl MPOPA0OTKH TEOPETHYECKOr0 MaTepuajia

N HaumenoBanue [lepeuenb yueOHO-METOAMUECKOTO 0OECTICUeHUs TUCITUTI-
} pasnena JIMHBI IO BBITTOJIHEHUIO CAMOCTOSITENIbHOM paboThI
1. Beenenue B ipenmer. |[llangapos, C.M. BBeaenue B KBAHTOBYIO H ONITHYECKYIO

3JIEKTPOHHUKY [ DIEKTPOHHBIH pecypc]: yue6. mocodue / C.M.
[annapos, A.W. bamkupoB. — DneKTpoH. AaH. — Mocksa :
TYCYP, 2012. — 98 ¢. — Pexum gocryna:
https://e.lanbook.com/book/5429. — 3ari. ¢ 3kpaHa.
[Mannapos, C.M. ®@u3dnyecKkue 0CHOBbI KBAHTOBOM 3JIEKTPO-
HUKH 1 (POTOHUKHU [ DIEKTPOHHBIN pecypc] : yuel. mocodue —
OnekTpoH. gaH. — MockBa : TYCVYP, 2012. — 47 ¢. — Pexum
nocryma: https://e.lanbook.com/book/10867. — 3aru. ¢ skpaHa.

BzaumoneiictBue us-
JIy4EHHUSI CO CPEIOM.

[Mannapos, C.M. BBegeHne B KBAHTOBYIO H ONITHYECKYI0
3JIEKTPOHUKY [ DNEKTPOHHBIN pecypc] : yued. mocodue / C.M.
[Tangapos, A.W. bamkupoB. — DaeKTpoH. JaH. — Mocksa :
TYCVYP, 2012. — 98 ¢. — Pexum gocryna:
https://e.lanbook.com/book/5429. — 3aru. ¢ skpaHa.

Mangapos, C.M. ®du3uyeckue 0CHOBbI KBAHTOBOM 3JIEKTPO-
HHUKH U (POTOHUKM [DIEKTPOHHBIN pecypc] : yuebd. mocobue —
OnektpoH. n1aH. — Mocksa : TYCVYP, 2012. — 47 c. — Pexum
nocryna: https://e.lanbook.com/book/10867. — 3ari. ¢ ’kpaHa.

CrpykTypHas cxema
ONTHYECKOTO YCHIIH-
TeJNsl U Ja3epa.

[Mangapos, C.M. BBegenne B KBAaHTOBYIO H ONITHYECKYI0
JIEKTPOHUKY [DJIEeKTPOHHBIN pecypc| : yueb. mocodue / C.M.
[angapos, A.W. bamknpos. — DneKkTpoH. 1aH. — Mocksa :
TYCVYP, 2012. — 98 ¢. — Pexum gocryna:
https://e.lanbook.com/book/5429. — 3ar. ¢ skpaHa.

Mangapos, C.M. ®du3uyeckue 0CHOBbI KBAHTOBOM 3JIEKTPO-
HHUKH U (POTOHUKM [DIEKTPOHHBIN pecypc] : yuebd. mocodbue —
OnektpoH. naH. — Mocka : TYCVYP, 2012. — 47 ¢. — Pexum
noctyna: https://e.lanbook.com/book/10867. — 3ar1. ¢ skpaHa.

Onrudeckue pe3oHa-
TOPBI.

3emckuii, B.1. ®u3nKa U TeXHUKA UMIYJIbCHBIX JIA3ePOB HA
KpacuTeasx [DnexkTpoHHbIi pecype] : MmoHorpadus / B.U. 3em-
ckuii, F0.JI. KonecuukoB, M.K. MemkoBckuil. — DIEKTPOH.
nan. — Cankr-Ilerepoypr : HUY UTMO, 2005. — 176 ¢. —
Pexxum nocryma: https://e.lanbook.com/book/43763. — 3aru. ¢
JKpaHa.

Pexumbl paboThI n1a-
3€pOB.

3emckuii, B.1. ®u3uKa U TeXHNKA UMITYJIbCHBIX JIA3€POB HA
KpacuTesiX [ D1eKTpoHHBIN pecypc] : Mmonorpadus / B.U. 3em-
ckuii, }O.JI. Konecnukos, . K. MemkoBckuii. — DIIEKTPOH.
nan. — Cankt-Iletepbypr : HUY UTMO, 2005. — 176 ¢c. —
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Pexxum mgoctyna:_https://e.lanbook.com/book/43763. — 3ari. ¢
JKpaHa.

6. |Tumsl na3zepos. lNony6enko, 10.B. BoJiokoHHBIE TeXHOJOrHYecKHe Ja3epbl
[DnexkTponHbIil pecype] : yueO. mocodbue / HO.B. T'omyGenko,
A.B. bornanos, }O.B. IBaHOB. — DnekTpoH. gaH. — MockBa :
MI'TY unm. H.D. baymana, 2010. — 50 c¢. — Pexum poctyna:
https://e.lanbook.com/book/52342. — 3ar1. ¢ skpaHa.

7. |Tumbl n1a3epos. 3emckuii, B.J1. ®u3uKa M TeXHHKA MMITYJIbCHBIX J1a3ePOB Ha
KpacuTeasx [DaekTpoHHbIN pecypc] : moHorpadus / B.M. 3em-
ckuii, FO.JI. KonecuukoB, N.K. MemkoBckuil. — DIEKTPOH.
naH. — Cankr-IletepOypr : HUY UTMO, 2005. — 176 c¢. —
Pexxum pocrymna: https://e.lanbook.com/book/43763. — 3aru. ¢
JKpaHa.

8. PacnpocTtpanenue na- Tyuun, B.B. Jlazepbl 1 BOJIOKOHHAsI ONITUKA B OMOMe TN H-
3€PHOTO U3JydeHHs B |CKHX HCC/IeJ0BAHUAX [DneKTpoHHBIN pecypc] — DIEKTPOH.
atMocdepe, Boe, naH. — Mocksa : @usmatiut, 2010. — 499 c. — Pexxum noc-
tyna: https://e.lanbook.com/book/2350. — 3ari1. ¢ skpaHa.

KOCMOCE U OIlTHYE-
CKOM BOJIOKHE.

9. |Ilpumenenue nazepos. |Beiiko, B.II. OnmopHbii KOHCHEKT JIeKIMii 0 Kypey «®u3u-
KO-TeXHHYeCKHe OCHOBBI JIa3epHbIX TeXHoJoruin». Pazgen:
TexHosiornyeckune Jiazepbl W JiazepHoe H3JedeHHe [DJeK-
TPOHHBIM pecypc] : yueb. mocobue — ODJIEKTPOH. JaH. —
Cankt-IlerepOypr : HUY UTMO, 2005. — 50 c. — Pexum
nocryma: https://e.lanbook.com/book/43609. — 3aru. ¢ skpaHa.

Bornanos, A.B. BojiokOHHBIE TEXHOJIOTHYECKHE JIa3ephbl H UX
npuMeHeHHe [DIEKTPOHHBIN pecypc]| : yued. mocobue / A.B.
borganos, FO.B. T'onyGenko. — DnekTpoH. naH. — CaHKT-
[TerepOypr : Jlawp, 2017. — 236 c. — Pexum npoctyma:
https://e.lanbook.com/book/101825. — 3aru. ¢ 9kpaHa.

Y4ebHO-MeTOMYECKHE MaTepUabl sl CAMOCTOSTEILHON PabOThl O0OYJAIOIITUXCS
U3 YKCa WHBAJTUAOB W JIUI[ ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTMHU 370poBhsi (OB3) mpe-
JOCTaBISIIOTCS B hOpMax, alaliTHPOBAHHBIX K OTPAHUYECHUSIM UX 3/I0POBbSI U BOCIIPUSTHUS
uH(pOpMAIIUH:

J{nst muu ¢ HapylEeHUsIMA 3PEHUS .
— B (hopMe IIEKTPOHHOTO JTOKYMEHTA WX B Ne4aTHOU (hopMe YBETUUCHHBIM HIPU(TOM.
Jyist Ut ¢ HApYIICHUSMH CITyXa!
— B )OpMeE IIEKTPOHHOTO JTIOKYMEHTa WM TIedaTHOU (hopMe.
J17is i1l ¢ HapyIMIEeHUSIMHA OTIOPHO-/IBUTATEIILHOTO arnmapara:
— B (pOpMe IIEKTPOHHOTO TOKYMEHTA MU TIeYaTHOU (opMe.

JlaHHBIN IepeYeHbh MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCHMOCTH OT KOHTHHTCH-
Ta 00yJaroIUXCH.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpy M3yueHUU AUCUMIUIMHBI MPOBOAATCS CIEAYIONINE BUBI YU€OHBIX 3aHITHHA U
paboT: JNeKIHK, TPaKTUICCKUE 3aHITH, TOMAIIHNAE 3aJjaHusl, TECTUPOBAHKE, 3allUTa Ja-
OopaTopHBIX PabOT, KOHCYJIbTAIMU C TPEMOJaBaTesieM, caMOCTOATeNbHas paboTa CTy-
JICHTOB (M3yYeHHE TEOPETHUECKOI0 MaTepuaja, MOJrOTOBKA K MPAKTHUYCCKHUMH 3aHSTH-
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M, TOATOTOBKA K J1a0OPATOPHBIM 3aHATHUSAM, BBIIOJHEHUE JOMAIIHUX 33JlaHUM, MOAro-
TOBKA K TECTUPOBAHUIO U 3aYETY).

Jlnst mpoBeleHUsl YacTu JIEKIIMOHHBIX 3aHATUN HCIONb3YIOTCS MYJIbTUMEIUMHbBIE
CpelICTBa BOCIIPOM3BEJEHUS aKTUBHOI'O COJEPKUMOTO (3aHATHS B MHTEPAKTUBHOMN (op-
M€), MO3BOJIAIOLIETO CTYAEHTY BOCHPUHUMATh OCOOEHHOCTH M3y4aeMOW IHCHUIUINHB,
UTpaloIIle PElaoNlyl0 pojb B NOHMMAHUM M BOCIPUSATHH, a TaK k€ B (OPMHUPOBAHUU
npodeccuoHaNbHbIX KoMmneTeHIui. Ilo psny Tem AHUCHMIUIMHBI JIEKIUH HPOXOIUT B
kj1accuyeckoM ctuwiie. CTylIeHTy B PEeXHUME CaMOCTOATENbHON paboThl pEKOMEHIyeTCs
UCMOJIb30BATh JIUTEPATYPY U IPOCMOTP BUJAEO 1O TeMaM B ceTH VIHTepHeT.

[Ipn npoBeneHUM NPaKTUUECKUX 3aHATUNA MOXKET HCIOJB30BAThCS AOCKA, IS
pacyeToB W aHalIM3a JaHHBIX MOTYT MPUMEHSTHCS JONOJHUTEIbHBIE CIIPABOYHBIE MaTe-
puainsl. [IpeaBapuTenbHO U3yyasi pEeKOMEHJOBAHHYIO JIUTEPATYPY CTYIEHTBI TOTOBSTCS K
NPAaKTUYECKOMY 3aHSTHUIO - aHAIM3UPYIOT NPEUIOKEHHBIE B yUeOHHKE MPUMEPHI pelie-
Hus 3a7a4. Ha mpakTudeckux 3aHATHAX ydeOHas rpynmna JeIUTCs Ha NOArpyHIsl mo 5-7
yenoBeka. Kaxmoil moarpymme BeIJAIOTCS CBOM UCXOIHBIX JaHHBIE K pacCMaTpUBAEMbIM
Ha 3aHATUM 3a/1a4aM. Pemienue 3amaum rpymnmna opopMisieT Ha JOCKe U IMyOJIMYHO 3alu-
maet. [lpy BOZHMKHOBEHUH TPYIHOCTEW MpenojaBaTesib MOMOTaeT rpynnaM B TOCTHKE-
HUU TOJIOKUTENBHOTO pe3ynbTara. B Xxo1e mpoBepku NpoMeKyTOUHBIX pe3yIbTaToB, IMO-
UCKa U HMCIPABJICHUS OLIMOOK, OCYLIECTBISETCS MHTEPAKTHBHOE B3aMMOEHCTBHE BCEX
YYaCTHHKOB 3aHSTHUS.

[Tpu npoBeneHun 1abOpPaTOpHBIX padOT MOATPYIA pa30UBAETCS HA KOMAHJIbI 110
2-3 yenoBeka. Kaxoil koManzae BbIIAETCs 3a/laHUE HA BBINOJIHEHUE J1a00OpaTOPHON pa-
00Tbl. CTyZIEHTBI CAMOCTOSITENIFHO PAaCHpPEessiioT 00s13aHHOCTH M IPUCTYMAIOT K BBIMOJI-
HEHMIO 3a/laHusl, B3aMMOACHCTBYS Mexay cobOoil. [IpenomaBaTtens KOHTPOIHPYET XOX
BBITIOJTHEHUSI pa0OThl Ka)XJA0W Tpynmou. YTOUHSS XOJ padoOThl, €CIU CTYAEHTHl 4TO-TO
BBINOJIHAIOT HE MPaBUJIBHO, MPENoaBaTeb IOMOTraeT UM IPE010JIETh CI0XKHbIE MOMEH-
Thl U MPOBEPSIET JOCTOBEPHOCTh MOJYYEHHBIX 3KCIEPUMEHTAIBHBIX pe3yabTaToB. Ilocie
0(OpMIIEHHS] TEXHUYECKOTO OTYETa KOMaH/Ibl OTBEUAIOT HAa TEOPETUUECKUE KOHTPOJIbHbBIE
U JIOTIOJTHUTENIbHBIE BOIIPOCHI U 3aIMIIAIOT JJAO0OPaTOPHYIO padoTy.

KoHcynpranuu npoBoasTes pas B BE HEACTH AJIS Pa3bsCHEHUS IPOOIEMHBIX MO-
MEHTOB IPU CaMOCTOSATEILHOM U3YyYEHUH BOIMPOCOB U3y4aeMOU TUCHUTIIINHBI.

Takum 00pazoM, OCHOBHBIMH 00pa30BaTeIbHbIMH TEXHOJOTMSAMHU, MCIOJIb3ye-
MbIMHM B Y4e0HOM Impouecce SIBJISIIOTCHA: MHTEPAKTUBHAS JIEKIMS C MYJIbTUMEIUWHON
CHUCTEMOM M aKTUBHBIM BOBJICYEHHEM CTYJIEHTOB B Y4YeOHBIN mpolecc; 00CyxaeHue
CJIIOXHBIX U JUCKYCCHOHHBIX BOIPOCOB M MPOOJEM U C MOCIEAYIOIIUM Pa3dopoM 3THX
BOIPOCOB Ha MPAKTHUYECKUX 3aHATHUAX; Ja0OPaTOPHBIE 3aHATUS — pabOTa CTYIEHTOB B Ma-
JBIX TPYNIAX B PEeXKHUMax B3aMMOJEHCTBUS «IIPETONABATENb — CTYIEHT», «CTYIEHT — Ipe-
NoJIaBaTeNb», «CTYNEHT — CTyaeHT». [Ipu mpoBeneHHH NpaKTUYEeCKUX W J1abOpaTOPHBIX
y4eOHBIX 3aHATUNA MPETYCMOTPEHO Pa3BUTHE y OOYYaIOIIMXCS HAaBBIKOB KOMaHAHOHM pabo-
ThI, MEXJINYHOCTHON KOMMYHUKAIMH, IPUHATUS PEIICHUH U JIMAEPCKUX KaueCTB.

Jlnst i ¢ orpaHWYeHHBIMA BO3MOKHOCTSIMU 3/10pPOBbs MPEYCMOTPEHA OpPraHU-
3a1Msi KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM JIEKTPOHHON MOYTHI.

4. OueHo4YHble CpeacTBa AJsl TEKyllero KOHTPOJIsI YCIeBaeMOCTH U NpoMe-
JKYTOYHOH ATTECTALMU.

B nponecce moAroToBKM K OTBETaM Ha KOHTPOJIbHBIE BOIPOCHI, OIPOC U MPAKTH-
yeckuM 3ananusiM popmupytorcs Bce tpedyembie @I'OC u OOIl mist HampaBieHUs
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11.03.02 «MH}OKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH M CUCTEMBI CBs3M» (mpodmis: "Onrtu-
YECKUE CUCTEMBI U ceTH cBs3H") kommneTeHmu: [1K-17

Texymuii KOHTPOJIb OPraHU30BaH CIEIYIOUIMX B (JOopMax: 3alIuTa J1a0OPATOPHBIX
paboT, KOHTpOJIbHASI paboTa, OMpPOC, B XOJE MPAKTUYECKUX M JTAOOPATOPHBIX 3aHATHUIX
MyTeM OIIEHKU aKTUBHOCTHU CTYJEHTA U PE3YIbTATUBHOCTHU €0 ACHCTBUIA.

Huxe npuBoauTCs nepeyeHs U MpuMephl OLIEHOYHBIX cpecTB. [10IHbBIN KOMIUIEKT
oneHO4HBIX cpeact npuBoautcss B ®OC mucnmmmasl b1.B.J[B.07.01 «BomokonHbIe
Ja3epbl U yCUITUTEIN.

4.1 ®oHx OLIEHOYHBIX CPEACTB /JIsl MPOBEAeHHUsI TEKYIIero KOHTPOJIA.

@oHI OLICHOYHBIX CPEACTB IJI IPOBEACHUS TEKYILETO KOHTPOIISA COLCPIKUT:

— BapHaHTbl KOHTPOJIbHBIX padoT;

— KOHTPOJIbHBIE BOIIPOCHI K TJa00paTOpHBIM paboTaM U TpeOOBaHMSI K COJEPKAHUIO OTYe-
Ta.

IIpumepsl BADHAHTOB KOHTPOJIBHBIX PadoT

Cucrema OICHOK BBIINIOJIHCHHA KOHTPOJIBHOI'O TCCTUPOBAHUA:
— «OTJIMYHO» — KOJINYCCTBO IIPAaBUJIbHO PCHICHHBIX 3a1a4 - 3,
— «XOpOIIO0» — KOJIUYCCTBO IIPaBUJIbHO PCUICHHBIX 3a1a4 - 2,
— «YAOBJICTBOPHUTCIIbHO» — KOJIUYCCTBO IMPAaBUJIbHO PCIICHHBIX 3a1aY - 1

Hwxe mpuBOauTCS IpUMEP HEKOTOPBIX 33JTaHUM KOHTPOJIBHOTO TECTUPOBAHHS.
Bapuant Ne 1

No 1.

[lycts aBa BO30YXKJACHHBIX YPOBHSI HAaXOJATCA B TEPMOJMHAMUUYECKOM PAaBHOBECHHU.
Haiinure OTHOCUTENBHYIO HACEIEHHOCTh BEPXHErO0 YPOBHS IO CPABHEHUIO C HUKHUM,
€CJIM SHEPTeTUYECKUN 3a30P MEXKIY YPOBHSIMHU COOTBETCTBYET YaCTOTE T€HEPAIIMOHHOTO
nepexona 24 I'T'y mpu Temnepatype 300 K.

Ne 2.

BrluucianTe paBHOBECHYIO Pa3HOCTh HACEJIEHHOCTEW B IBYXYpOBHEBOU cucTeME Npu 1=
300 K, oTHeceHHYI0 K 001IeMy YHCIy YacTHII, CYMTass KPATHOCTH BBIPOXKIIEHUS YPOBHEH
OJIMHAKOBBIMH, JUISl CiIy4asi, KOI/Ia SHEPreTUYEeCKUM 3a30p MEXIy HUMH cocTaBiser 10
5B. YkaxuTe AJIMHBI BOJIH U YaCTOTHI COOTBETCTBYIOIINE U3JTYUYEHUIO.

No 3.

Haiinute OTHOCHUTENBHBIE HACETIEHHOCTH HEPTETHYECKUX COCTOSHHM, COOTBETCTBYIO-
IIUX JJIMHE BOJHBI reHepannonHoro nepexonaa st CO, mazepa (A = 10,6 MKM) TIpu TEM-
neparype 77 K.

Bapuant Ne 2

Ne 1.
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[Tycte nBa BO30YXIEHHBIX YPOBHS HAxOIITCS B TEPMOJMHAMHYECKOM PaBHOBECHU.
HaiinnTe OTHOCHTENIbHYIO HACEIEHHOCTb BEPXHEIO YPOBHSI 110 CPAaBHEHHUIO C HUKHHM,
€CJIM PHEPreTUUECKHUI 3a30p MEXAY YPOBHSIMHU COOTBETCTBYET JJIMHE BOJIHBI T'€HEpallH-
onHoro nepexona 1,064 mxm 1npu Temneparype 77 K.

No 2.

Berunciaure paBHOBECHYIO Pa3HOCTh HACEJIIEHHOCTEH B IBYXYPOBHEBOU cHCTEME IpHU 1=
300 K, oTHeceHHYI0 K 00ILIEMY UMCITY YACTHUL, CUMTAsk KPATHOCTU BBIPOXKIECHUS YPOBHEH
OJIMHAKOBBIMH, AJI Cy4as, KOI/la SHEPreTUYECKUI 3a30p Mexay HUMH cocTasiseT 0,1
5B. YkaxxuTe JIMHBI BOJIH U YaCTOTHI COOTBETCTBYIOIINE U3IIYYEHHUIO.

No3.

Hailigute oTHOCHTENbHBIE HACENIEHHOCTH JHEPIeTUYECKUX COCTOSHUM, COOTBETCTBYIO-
[IUX JUIMHE BOJIHBI T€HEPAIIMOHHOIO Mepexo/ia sl aproHosoro jaszepa (A = 0,488 mMkxMm)
npu temneparype 77 K.

Koutposbnas padora Ne 2
Bapuant Ne 1

Ne 1.

EctectBenHas mupuHa TUHUU reHepanuonHoro nepexona CO, — na3epa ((A = 10,6 mxm)
MEX]y KOJeOaTeIbHBIMU YPOBHSMU OCHOBHOTO 3JE€KTPOHHOI'O COCTOsIHUS cocTaBisieT S0
mI'11. YeMy paBHO CIIOHTaHHOE BpeMsl )KM3HHM BEPXHETO JIa3epHOr0 YPOBHS?

Ne 2.

HeogHopoaHOCTh BHYTPEHHHX JJICKTPOCTATHYECKUX IMOJIEH 00YCIIOBIMBAET CHIBHOE He-
OJIHOPOJIHOE yIupeHue. JIMHus TIOMUHECIIEHIIMY HOHA HEOAMMa B CTEKJIE, COOTBETCTBY-
€T MepexXoay 4F3,2 - 4I11/2 (A = 1,06 mxm), umeet nonymupuay AL ~ 30 M. KakoBo 3¢-
(dheKTUBHOE BpeMs ITOIIEPEYHON pelakcallii HoHa HeoJuma?

Bapuant Ne 2

Ne 1.

Kakoli MexaHu3M yIIMpeHUs CHEeKTPaJbHBIX JIMHUN mpeodiagaer B KyOWYECKUX KpH-
cratax? B creknax? YUTo sBIseTCS MPUUMHOM HEOJHOPOAHOTO YIIMPEHUS CHEKTPaslb-
HBIX JIMHUW B IPUMECHOM KpHcTasuie?

Ne 2.

YeMy paBHa MIMPHHA BEPXHETO JIA3EPHOTO YPOBHS "Fa/, HOHOB HEOMMA B CTEKIIC, SCIIH
HIDKHUHN JTa3epHBI YPOBEHb JE3aKTUBHUPYETCS CO CKOPOCTBIO 1/Tpp= 10° ¢*. Cunrars,
JIMHAS TIOMAHECIICHIMH HOHA HEOMMa B CTEKIIe, COOTBETCTBYET mepexony “Fap — *liip
(A = 1,06 Mmxm), umeet nonymupuny AA = 30 HM.

IIpumepbl KOHTPOJIBLHBIX BONPOCOB NPH 3aIHUTE JJA00PATOPHBIX padoT

[lepeunciuTe OCHOBHBIE MAaTEpHUANbl, TPUMEHSIOIMIMECS B KAYECTBE ONTHUYECKUX YCHIIU-
Tenen.
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OO0BbsacHuTe (U3NIECKUE MPOIECCHl, MPOTEKAIOIINE B ONTHYECKOM MaTepuaje Mpu BO3-
JEHCTBUE HA HETO 3JIEKTPOMATHUTHBIM MOJIEM

[lepeuricnuTe KBAaHTOBBIE MTEPEXO/IBI B ONITUYECKOM MaTepHUae.

OO0BsicHUTE 0OCOOEHHOCTH KakK10T0 KBAaHTOBOTO MEPEX0/1a, OCYIIECTBISIOMIETOCS B ONTHU-
YeCKOM MaTepuae.

B yem cyTh MHAYIIUPOBaHHBIX MEPEXO/IOB.

Yro coboil mpeAcTaBiseT «a0COMIOTHO YepHOE Teno». KakoBbl ero 0COOEHHOCTH M OC-
HOBHBIE XapaKTEPUCTUKH.

[lepeuncante ycnoBusi, KOTOpble HEOOXOIUMBI ISl IPOIECCa YCUIICHUS DJIEKTPOMArHUT-
HOTO TOJISI.

YT0 Takoe ONTUYECKUN PE30OHATOP.

OCHOBHBIE TUITBI ONTHYECKUX PE30HATOPOB U X XAPAKTEPUCTHKHU.

B yem 0co06eHHOCTh PE30HATOPOB TUTAH-CANI(PUPOBBIX JIA3E€POB.

KakoBbI 0COOEHHOCTH KOJIBIIEBBIX PE30HATOPOB.

[lepeuncnnTe OCHOBHBIEC TeHEPALIMOHHBIC TTAPAMETPHI Jlazepa.

Kak Bnusier TeMriepaTypa Ha reHEpallMOHHBIEC TApaMETPHI.

OT 4Yero 3aBUCUT €CTECTBCHHASI IUPUHA JTUHUH.

KakoBa 0c0O€HHOCTb CUCTEMBI OXJIAXKICHHUS BOJIOKOHHBIX YCHUITHTEICH U JIa3€pPOB.

Uewm ompenensieTcsi MOJIOBast CTPYKTYpa U3TyYEHHUS] B aKTUBHOM JIa3€PHOM AJIEMEHTE.
Urto Takoe CHHXPOHU3AIIUS MO/,

B uem ocobennoctu EDFA ycunurens.

[TpuHIMT 1EeHCTBUS UMITYJIBCHOTO PEXXUMa PaOOTHI JIA3€PHON CHCTEMBI.

[TpuHIMT MOAYASIIUN JOOPOTHOCTH ONTHYECKOTO U3ITYUCHHS.

B yem 0cOOCHHOCTH aKTHBHBI ¥ TTACCHBHBIX ONITUYECKUX JIEMEHTOB JIA3EPHOM CHCTEMEI.
Kak ocymectBusieTcst pexkuM paboThl PEeMTOCEKYHTHBIX JIa3€POB.

Urto Takoe Operopckas pemeTka.

[lepeuncnuTe TUTIBI OPETOBCKUX PEHIETOK U UX OCOOEHHOCTH W TMPUHIIUIIBI HCIIOIH30Ba-
HUSL.

4.2 ®oHI OLEHOYHBIX CPeICTB JJIf NMPOBEJEHUs] MPOMEKYTOYHON aTTecTra-
IUH.

@DoHJ OLIEHOYHBIX CPEJICTB JJISI IPOBEACHUSI IPOMEKYTOUHOU ATTECTALIMU COJEP-
J)KAT KOHTPOJIBHBIE BOIIPOCHI M MPAKTUYECKUE 3aJaHUSI BBIHOCHMBIE ISl OLICHUBAHUSA
OKOHYATEJIbHBIX PE3YIbTATOB O0YUEHUS MO JUCIUTIIINHE.

Pe3ynbrarhl IPOMEKYTOUHOW aTTECTAlUM (3a4€T U DK3aMEH) BBICTABIISIOTCS HC-
X0/l U3 pe3yJbTaTOB CAaud JabOpPaTOPHBIX PabOT, BHIMOJHEHUS KOHTPOJIBHBIX padboT
CTYJEHTOB, MOCEIICHUS U PE3yJbTAaTOB y4acTHUs B JUCKYCCHSX Ha 3aHSATHUSX, MMPOBOJIS-
IIUXCSl B UHTEPAKTUBHOU opme.

4.2.1. Borpocsl ¥ TpUMEpPHI THIOBBIX NMPAKTHYECKUX 3aJaHHUI, BBIHOCHMbIC Ha
3a4eT B 7-M ceMecTpe Mo AUCHUIIINHE «BOoIOKOHHBIE a3ephl U YCUIIMTEIU JIJIsl HalpaB-
nenus noarotoBku: 11.03.02 MHpOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBI CBS3H,
npoduns "ONTHYECKUE CUCTEMBI M CETH CBs3U" (MPOMEXYTOUYHAS ATTECTAllUS MOXKET
ObITh BBICTABJICHA IO pe3yJibTaTaM aKTHUBHOCTU CTYJEHTA IMPH BBIMIOJHEHUU M 3allUTHI
71a00paTOPHBIX PAOOT C yU4eTOM MOCEIICHUS JICKIIH)
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1. TIlepeuncnure OCHOBHBIE MaTepHANbl, MPUMEHSIOMNECS B Ka4eCTBE ONTHYECKUX
YCHJIUTETICH.

2.  OOwsicHUTE (PU3UYECKHE MPOILECCHI, MPOTEKAIONINE B ONMTUYECKOM MaTepuaje mpu

BO3CWCTBUHU HA HETO 3JIEKTPOMArHUTHBIM TOJIEM

[lepeuncianTe KBaHTOBBIE MTEPEXObI B ONTHUYECKOM MaTepHale.

4.  OOBsicHUTE OCOOEHHOCTH KaXKJIOTO KBAaHTOBOI'O IMEPEX0jia, OCYIIECTBISIOMIErOCs B
ONTUYECKOM MaTepHale.

5. B ueMm cyTh HHIYIIMPOBAHHBIX IEPEXO/IOB.

Urto coboil mpeacTaBisgeT «abCONMOTHO YepHOe Teo». KakoBbl ero 0cOOEHHOCTH U

OCHOBHBIE XapaKTEPUCTHKH.

7.  llepeuncnute yciaoBHS, KOTOpble HEOOXOAMMEI U TpOIEcca YCHUIICHHS IIEKTPO-

MarHUTHOTO TOJIS.

YTo Takoe ONTUYECKUN PE3OHATOP.

9.  OcHOBHBIE TUMBI ONITUYECKUX PE30HATOPOB U X XaPaKTEPUCTHKH.

10. B 4em 0coOEHHOCTH PE30HATOPOB TUTAH-CATIHUPOBBIX JA3EPOB.

11. KakoBbl 0COOCHHOCTH KOJIBIIEBBIX PE30HATOPOB.

12. Tlepeuncnute OCHOBHBIC TEHEPANMOHHBIE TAPAMETPHI JIa3epa.

13. Kak Bnmser Temmeparypa Ha TeHEpallMOHHbIEC TAPaMETPHI.

14. Ot 4ero 3aBUCUT €CTECTBEHHAsI IIUPUHA TUHUU.

15. KakoBa 0cOOEHHOCTbH CUCTEMBI OXJIAKICHUSI BOJIOKOHHBIX YCUIIUTENEH U J1a3epOB.

16. UYewm ompenensieTcss MOJOBAs CTPYKTYypa U3ITYUCHHUS B aKTUBHOM JIa3€PHOM JIEMEH-
TE.

17. Yto Takoe CHHXpOHHU3AIUSI MOJI.

18. B uem ocobennoctu EDFA ycumurens.

19. TlpuHIMI AEHCTBUS UMITYIBECHOTO PEKUMa paOOTHI Ta3epHOM CUCTEMBI.

20. TpuHIMO MOIYISAUMN JOOPOTHOCTH ONTHYECKOTO U3ITYYCHHS.

21. B yem 0cOOEHHOCTb AKTHBHBI U MACCUBHBIX ONTUYECKUX 3JIEMEHTOB JIa3epHOM CHC-
TEMBI.

22. Kak ocymiecTBisieTcs pexXuM padoThl PEeMTOCEKYHTHBIX JIa3€POB.

23. Uro Takoe OperoBcKasi perieTka.

24. llepeuncnute TUIBI OPErOBCKUX PEUIETOK U UX OCOOEHHOCTH U MPUHLHUIIBI UCTIOJb-
30BaHUsI.

w

Sk

©

[Ipaktrueckoe 3aganue No 1.
Kakoli MexaHu3M yIIMpeHUs CHEeKTPaJbHBIX JIMHUN mpeodiagaer B KyOWYECKUX KpH-
crautax? B creknax? YUTo sBIseTCS MPUUMHOM HEOAHOPOAHOTO YIIMPEHUS CHEKTPaslb-
HBIX JIMHUW B IPUMECHOM KpHcTasuie?

[TpakTuueckoe 3amanue No 2
BrlunciauTe paBHOBECHYIO Pa3HOCTb HACEJICHHOCTEH B IBYXYPOBHEBOU cHCTEME Ipu 1=
300 K, oTHeceHHYIO K 00IIEMY YMCITY YaCTHULl, CIYUTAsE KPATHOCTU BBIPOXKICHUS YPOBHEH
OJIMHAKOBBIMH, JJI Cly4as, KOI/la SHEPreTUYECKUi 3a30p Mexay HUMHU cocTasisieT 0,1
»B. YKkaxuTe IIUHBI BOJIH U YACTOThI COOTBETCTBYIOIINE U3IYUCHHUIO.

[TpakTnueckoe 3amanue Ne 3
Uemy paBHa MIMpHHA BEPXHETO JIA3€PHOTO YPOBHS 4F3/2 MOHOB HEOJMMa B CTEKJIC, €CIIU

. . _ 108 -1
HWKHUI JIa3epHbIl YpOBEHb J1€3aKTUBUPYETCS CO CKOpOCThio 1/t9,= 10° ¢ . Cuwurars,
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4 4
JIMHUS JTIOMAHECIIEHIIUY HOHA HEOJMMa B CTEKIIe, COOTBETCTBYET MePeXony Fszp — "liip
(A = 1,06 mxMm), uMeeT mONyIHpUHY AL ~ 30 HM.

OueHkHl «3a4eT» 3acily’)KMBaeT OOyYaroUIuiicsi KOTOPbIM, KaK MHUHUMYM, IOKa3al
3HAaHUS OCHOBHOTO Y4eOHOro maTepuana B o0beMe, HEOOXOAUMOM ISl JallbHeHIIen
yueObl U mpeacTosiei padoTel MO Hpodeccru, CIPaBISIOMIUNICA C BBITOJTHEHUEM
IIPAKTUYECKUX 3aJaHUH, IPELYCMOTPEHHBIX ITPOIPAMMON, 3HAKOMBIX C OCHOBHOM JIH-
TEepaTypou, peKOMEHIOBaHHOU mporpammoil. OreHka '"3auer" BBICTaBISETCS 00Y-
YaIOLUMCS, JOMYCTUBIIMM TMOTPEIIHOCTH B OTBETE HA 3a4€T€ M NPU BBHIINOJHECHUU
MPAKTUYECKUX 3aJaHHi, BHIHOCUMBIX Ha 3a4yeT, HO OOJaJaroIIMM HEOOXOIUMBIMU
3HAHUSMU U YMEHUSIMU JJI UX YCTPAHEHUS IIPU KOPPEKTUPOBKE CO CTOPOHBI MPETIO-
JaBaTessl.

Ornenka ""He 3a4TeHO' BBICTABISETCS OOydarOIMIEMycCs, OOHAPYKHBIIEMY CYIIECT-
BEHHBIC MPOOEIBI B 3HAHUSIX OCHOBHOT'O MPOTPAMMHOTO MaTepuaja 1Mo AUCITUILINHE,
JIOMYCTUBIIEMY NPUHIUIIMATIbHBIE OMIMOKH B BBIMOJHEHUHM MPETyCMOTPEHHBIX IMPO-
rpaMMO#l TPAKTUUECKUX 3aJlaHUil (OTCYTCTBHE 3HAHWI 3HAYMTEIIBHOM 4YacTH MpPO-
rPaMMHOT'0 MaTepuaja; HEMOHNMaHWe OCHOBHOTO COJACP)KaHHUS TEOPETUYECKOrO Ma-
TepHuaia; HECIIOCOOHOCTh OTBETUTh Ha YTOYHSIIOIIUE BOIIPOCHI; HEYMEHHUE TIPUMECHSITh
TEOPETUUYECKHUE 3HAHUS MPU PEIICHUU MPAKTUUYECKUX 3aJlay JOMYyCTUBIIEMY MMPUHIIHU-
MAaJbHBIC OIMHMOKH, KOTOPHIE HE MO3BOJISIOT €My IPOJODKUTh O0yYeHHUE WIIH TPH-
CTYIUTh K MPAKTHIECKOW MPOPECCHOHAIBHON ACSITEIHPHOCTH 10 OKOHYaHUU 00pa3o-
BaTEJIbHOTO yUpexJeHusi 0€3 JOMOJHUTEIbHBIX 3aHSATUN MO COOTBETCTBYIOUIEH JIHC-
ITUATITAHE).

O1eHOYHBIC CpENCTBa 1T WHBAIHMJOB W JIMI[ C OTPAaHUICHHBIMH BO3MOKHOCTSIMH
3JI0pPOBbsI BEIOMPAIOTCS C YYETOM MX MHIWBUIYATbHBIX TICUXO(PU3NIECKUX OCOOECHHO-
CTEN.

— IIpH HGO6XOI[I/IMOCTI/I HHBAJIMJaM U JIMIIaM C OT'PaHUYCHHBIMH BO3MOKHOCTAMU 3]10-
POBLBA MPEAOCTABIIACTCA JOIIOJTHHUTCIIBHOC BPEMA U1 IIOATOTOBKH OTBETA,

— TpPYW TPOBEACHUU TPOICIYPHI OICHUBAHUS PE3YJIbTATOB OOYUYCHHS HHBAIUIOB H
JIMI] ¢ OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 3JIOPOBBS TIPEAYCMAaTPUBACTCS MUCIOIH30Ba-
HUE TEXHUYECKHUX CPEJICTB, HECOOXOIUMBIX UM B CBSI3U C MX WHIAWBUAYaTHLHBIMH OCO-
OCHHOCTSIMU;

— IIpH HGO6XO,Z[I/IMOCTI/I JJIsL o6yqa}0mnx05{ C OI'paHUYCHHBIMU BO3MOKHOCTSAMHU 310~
POBBA U MHBAJIMJOB IIponcaAypa OUCHUBAHUA PE3YJIbTATOB O6yLICHI/I$I IO AUCLUITIINHE
MOJKCT IIPOBOJAUTHCA B HCCKOJIBKO 3TAllOB.

Tun npudopa B MB kOwm I'ig

KT 215 B 10 20 3 500

[Ipouerypa onieHUBaHUA pe3yabTAaTOB O0YUEHUsI MHBAJIMIOB U JIUL C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMH 370POBBSI IO TUCHUIUIMHE (MOIYJII0) IpelycMaTpUBaeT MpPeaocTaB-
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JeHue uHpopManuu B QopMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSIM UX 3J0POBbS U
BOCIPUATHS UHPOPMALIUHU:

Jns mun ¢ HapyLeHUsAMY 3pEHUS:

— B IIe4aTHOU (popMe yBETMYEHHBIM HIPUPTOM,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

Jluts v ¢ HapyIeHUsIMU CITyXa:

— B reyaTtHou popme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

Jlist ut; ¢ HapyIIEHUSIMU OTIOPHO-JIBUTATEIHHOTO allfapara:
— B IevaTtHou popme,

— B (hopMe SIEKTPOHHOTO JOKYMEHTA.

JlaHHBIA TIEpEUYCHb MOXKET OBITh KOHKPETHU3WPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
00yJaroIMXCsl.

4.2.2 Bonpocsl ¥ MpUMEPhl TUMIOBBIX MPAKTUYECKUX 3aJaHUM, BHIHOCUMBIE HA
HK3aMEH B 7-M CEMECTpEe MO JUCUHUIUIMHE «BOJOKOHHBIC JTa3ephl M YCHIIATENN» IS
HanpasieHus: noAarotoBku: 11.03.02 MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHUH U CHUC-
TEeMBI CBsI3H, TPOo b "ONTHIECKHE CUCTEMBI U CETH CBS3U" (MMPOMEKYyTOUHAS aTTe-
CTalMsl MOXET OBbITh BBICTaBJIEHA 10 PE3yJbTaTaM aKTUBHOCTH CTYJEHTAa MPU BBIMOJI-
HEHUU U 3aIIUTHI 1a00PaTOPHBIX PabOT C YYETOM MOCEIICHUS JISKIIHA)

BOHpOCbI AJIHA MOATOTOBKH K 9K3aMEHY

=

DTanbl pa3BUTHS KBAHTOBOU 3JIeKTPOHUKH. OCHOBHBIE MMPHUOOPHI U YCTPOMCTBA CHC-
TEM OINTUYCCKOM CBSI3H.

Buibl KBaHTOBBIX MEPEXOOB.

WNHBepcHast HaCEJIEHHOCTb.

[[IuprHa crIeKTpaJIbHOM JINHUH.

B3aumMopeiicTBre Oerymmx 3JeKTpOMarHuTHRIX BOJH C aKTUBHOM CPeJIOi.
YcnoBust yCUIICHHs U TEHEPAIMK KOJICOaHW B KBAHTOBBIX CUCTEMaX.

CTpyKTypa 3J€KTPOMAarHUTHBIX MOJEH ONTUYECKUX PE3OHATOPOB.

D¢ deKT HaChIIEeHHUS.

CriekTpasibHble XapaKTePUCTUKU ONTHUYECKUX PE30OHATOPOB.

MHorocnoitHbie U AUIEKTPUICCKUE TIOKPHITHS U HHTEP(HEPEHITNOHHbBIE (PUITBTPHI.
IIepecTpanBaeMbie pe30HATOPHI.

Cenexuusi TpOJAOJIbHBIX U MOMEPEUYHBIX MOJI ONITUYECKUX PE3OHATOPOB.
HMmyIibCHBIE peKUMBI paOOTHI JIA3€POB.

XapakTepUCTHKHU U TTapaMeTPhl PEKUMOB pabOThI JTa3€POB.
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15. AKTHBHAs U IACCUBHAsI CUHXPOHU3ALUA MO/ IIPH U3JIyYEHUH J1a3€POB.

16. Monaynsauus 10OpPOTHOCTH PE30HATOPOB JIA3€POB.

17. TsepnotenbHble Ja3epbl. MeTONBI NX HAKAYKH.

18. BosokHa, Kak aKTUBHAsI Cpelia, ISl JIa3€POB.

19. BoJiokHa 711 HaKa4Ky BOJIOKOHHBIX J1a3€pPOB.

20. BoJiokHa 11 ONTUYECKUX MYJIBTUIUIEKCOPOB U IEMYJIBTUILIEKCOPOB.

21. BoJiokHa 11 ONTUYECKUX MOIYJIATOPOB.

22. BonokHa Juig ONTUYECKUX (PUIBTPOB.

23. BoJiokHa 11 KOMIICHCALUU JUCIIEPCUMN.

24. BoJioKHA U1 HCTOYHUKOB CYIIEPKOHTHHYYMA.

25. OO01as xapakTepUCTUKa ONTUYECKUX YCHIIUTENEH.

26. Ilpunnun paGoThl 3pOUEBOTr0 YCUIUTENS.

27. OCHOBHBIE HJIEMEHTHI M XapaKTEPUCTUKH pOUEBOr0 BOJIOKOHHOIO YCUIIUTEIIS.
28. IlpenmyniecTBa U HEIOCTATKU SPOUEBBIX BOJTOKOHHBIX YCUIIUTENEH.

29. Marepuaisl s 3pOUEBBIX BOJIOKOHHBIX YCHIIUTEINEH.

30. OOmias xapakTepHCTHKa BOJIOKOHHBIX Ja3€pOB.

31. CpaBHEHHE BOJOKOHHBIX JIa3€POB C APYTUMU TUIIAMU Ja3€POB.

32. OCHOBHBIE 3JIEMEHTBI KOHCTPYKIIMH BOJIOKOHHBIX JIA3€POB.

33. MeTobl NOJIy4eHHUS 3arOTOBOK aKTUBUPOBAHHBIX BOJIOKOH.

34. ®oTOMHAYUHMPOBAHHBIE BOJIOKOHHBIE OPATTOBCKUE PEIETKU U UX TEXHOJOTUH.
35. DbperroBckue BOJIOKOHHBIE PEHIETKH ITOKA3aTENs IPETOMIICHHUS.

36. BookOHHBIE OPErTOBCKUE PEIIETKH C MAJIBIM U JJIMHHBIM IIEPUOJIOM.

37. TexHOIO0ruu U3rOTOBIEHUS BOJOKOHHBIX PELIETOK.

38. IlpumeHeHne BOJOKOHHBIX PEHIETOK B CUCTEMAaX BOJOKOHHO-ONITHYECKOM CBS3H.
39. JlaTuuku QU3NYECKUX BEJIMYUH HA OCHOBE BOJIOKOHHBIX OPEITOBCKHUX PEIIETOK.
40. OOume npeacraBieHus 0 POTOHHBIX KPUCTANIaX U UX CBOMCTBAX.

41. CgoiicTBa 1 npuMeHeHne (OTOHHOKPUCTAIIIMYECKUX BOJIOKOH.

42. TexHOIOTUU U3rOTOBIEHUS (POTOHHOKPUCTAIIIMYECKIX BOJIOKOH.

43. deMTOCEeKYH/IHbII 3pONEBBII BOJOKOHHBIH Jlaszep.

44. ®OeMTOCeKYHIHbIN UTTEPONEBBIM BOJOKOHHBIH JIazep.

45. Tlapamerpuueckas reHepanus CB€Ta B OTUYECKOM BOJIOKHE.

[IpuMepsl MPaKTUYECKUX 3a/1aHNM, BBIHOCUMBIX Ha DK3aMEH:

1. [Tycth nBa BO30YXKIEHHBIX YPOBHSI HAXOIATCS B TEPMOJAMHAMHYECKOM DPaBHOBE-
cuu. Halure OTHOCUTENIbHYIO HACEIEHHOCTh BEPXHETO YPOBHSI 10 CPAaBHEHHIO C HUXK-
HUM, €CIIM YHEPTETUUYECKUIN 3a30P MEXKAY YPOBHSIMH COOTBETCTBYET JJIMHE BOJHBI TE€HE-
paumonHoro nepexojaa 1,064 mxm npu temneparype 77 K.

2. Bpruncnure paBHOBECHYIO Pa3HOCTh HACEJIEHHOCTEH B IBYXYPOBHEBOW CHUCTEME IPH
T= 300 K, oTHeceHHyr0 K OOIIeMy YHCIy YaCTHI], CYATAsi KPATHOCTU BBIPOXKIICHUS
YpOBHEH OJMHAKOBBIMH, JJISI CIydasi, KOTJa SHEPreTHUECKUH 3a30p MEXIy HUMH CO-
crasisieT 0,1 3B. YKaxxuTe IJIMHBI BOJH M YaCTOTH COOTBETCTBYIOIINE U3TYUCHHIO.
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3. Hailigute oTHOCHUTEIHHBIE HACEICHHOCTH DHEPTETHUYECKUX COCTOSHUM, COOTBETCT-
BYIOIIUX JIJTMHE BOJIHBI T€HEPAIIMOHHOTO Tepexoja ajis aproHoBoro Jyazepa (A = 0,488
MKM) ripu Temmneparype 77 K.

Kpurepun onieHKM 3HaHUIM CTYIEHTOB Ha YK3aMEHE.

OuEeHKH «OTJIMYHO» 3aCIy’KUBAET CTYACHT, 0OHAPYKUBIIHNI BCECTOPOHHEE, CUCTE-
MAaTHYECKOE M TITyOOKOE 3HAaHWE YIEOHO-TIPOrPaMMHOTO MaTepralia, yMeHue cBo0O I-
HO BBITIOJHATH 33JJaHUsl, IPEyCMOTPEHHBIE MPOTPaMMOii, YCBOUBIINI OCHOBHYIO U
3HAKOMBIHM C JOMIOJIHUTEIHOM JINTEPATY PO, PEKOMEHA0BAHHOW nporpaMmmoit. Kak
IIPaBUJIO, OLICHKA «OTJIIMYHOY» BBICTABJISAETCS CTYIE€HTaM, YCBOMBIIHUM B3aUMOCBSA3b
OCHOBHBIX MOHATUN JUCHUIUIMHBI B UX 3HAYCHUH JIJIsl IpruoOpeTaemMoit mpodeccun,
NPOSIBUBIIUM TBOPYECKHE CIOCOOHOCTH B MOHUMAaHHUH, U3JI0KEHUH U UCTIOJIb30BaHUH
y4eOHO-TIPOrpaMMHOI'0 MaTepHaia.

O11eHKH «X0POI0» 3aCTy)KHUBAET CTYJACHT OOHAPY KHMBIIHH ITOJTHOE 3HAHUE YIeOHO-
IPOrPaMMHOT0 MaTepHasia, YCICIIHO BBIOJHSOIIHNMA IPEAYCMOTPEHHBIE B IIPOrpam-
Me 3aJIaHusl, YCBOMBIIHMIA OCHOBHYIO JINTEPATyPy, PEKOMEHIOBAHHYIO B IIPOTrpamMMme.
Kak npaBmiio, olieHKa «XOPOII0» BHICTABISIETCS CTYJCHTaM, MIOKa3aBITUM CUCTEMa-
THYCCKHUN XapaKTep 3HAHHH I10 JUCIMIUIMHE U CIIOCOOHBIM K MX CAMOCTOSITEIIbHOMY
MIOTIOJTHEHUIO ¥ OOHOBJICHUIO B X0JI¢ JabHEWIIelH yaeOHol paboThl U podeccuo-
HAJIBHOM JIEATEIHLHOCTH.

OueHKH «yI0BJIETBOPUTEIbHO» 3aCITyKUBAET CTYICHT, OOHAPYKUBLIUI 3HAHUS OC-
HOBHOTO Y4€OHO-IIPOTPAaMMHOTO MaTepuaia B 00bemMe, HEOOXOUMOM IJIs JaIbHEH-
1Ieil yueObl U PeICTOSIIIeH padOThI MO CIENUATBHOCTH, CITPABJISIONTUIACS C BBITION-
HEHHEM 3aJIJaHUM, IPEyCMOTPEHHBIX MPOTPAMMOM, 3HAKOMBIN ¢ OCHOBHOM JIUTEPATY-
PO, peKOMEHAOBaHHOM ITporpaMmoit. Kak npaBuiio, OLeHKa «yI0BIETBOPUTEIBLHO»
BBICTABJISIETCS CTYJICHTAM, JOIIYCTUBIIUM IIOrPEITHOCTHA B OTBETE HA 3a4E€TE U IIPU
BBINIOJIHEHUH HK3aMEHAIIMOHHBIX 3aJaHuil, HO 00Jadat0IMM HEOOXOJUMBIMH 3HA-
HUSIMHU [T KX YCTPAHEHUS 1101 PyKOBOACTBOM MPENOAABATEIIS.

OrieHKa «Hey/A0BJIE€TBOPUTEIbHO0) BBHICTABISIETCS CTYICHTY, OOHAPYKUBIIIEMY TPO-
OeJbl B 3HAHUSAX OCHOBHOTO yU4€OHO-IIPOTPAMMHOTO MaTepHaa, JOMyCTHUBIIEMY
NPUHIUIHAIBHBIE OIIMOKH B BHIIIOJIHEHUH MTPEIYCMOTPEHHBIX POrPaMMOM 3aJaHUM.
Kak rpaBuiio, olieHKa «HEYAOBJIETBOPHUEIBHO)» CTABUTCS CTYIEHTaM, KOTOPbIE HE MO-
TYT MPOJIOJDKUATH 00YYSHHUE WK IPUCTYIUTH K MPOGECCHOHAIBHOMN AESITEILHOCTH TI0
OKOHYAaHMHU By3a 0€3 IOMOJHUTEIbHBIX 3aHATUN MO COOTBETCTBYIOLIEH AUCIUIINHE.

5. IlepevyeHb OCHOBHOI M /IOTOJIHUTEIbHOMH y4eOHOI JuTepaTypbl, He00X01H-
MOIii 1151 OCBOEHM S AU CHUIJINHBI (MOLYJIA).

5.1 OcHoBHas JiMTEpaTypa:

1. Jlapkun A.U. Korepentnas ¢poronuka. — M.: BUHOM, 2007.
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2. Urnaros, A.H. OnTosnexkTpoHnka u HAaHO(OTOHHKA [ DIIEKTPOHHBINA pecypc] :
yue0. mocobue — DnektpoH. gaH. — Cankt-IlerepOypr : Jlanp, 2017. — 596 c.
— Pexxum nmocryma: https://e.lanbook.com/book/95150

Kamntuesckuii H.U. Boanosas onruka. — CI10.: Jlaas, 2008.

4. Beiiko, B.I1. OnopHBIi KOHCTIEKT JEKIHH M0 Kypcy «DH3NKO-TEXHUUECKHE OCHO-
BBI JIA3€pPHBIX TeXHOJIOTUI». Pa3znen: TexHomornueckue na3epsl U Ja3epHOE U3Jie-
4yeHHe [ DNEeKTPOHHBIHN pecypc] : yued. mocodue — DnekTpoH. aaH. — CaHKT-
[Terepoypr : HUY UTMO, 2005. — 50 c. — Pexum goctymna:
https://e.lanbook.com/reader/book/59505/#1 — 3ari1. ¢ 3xpaHa.

w

JInst OCBOCHMS TUCIUIUIMHBI MHBAIWIAMHU U JIMIAMU C OTPAaHUYEHHBIMH BO3MOXK-
HOCTSIMU 3J0pOBbSI HMEIOTCS M3JaHUA B DOJEKTPOHHOM BHAE B DJIEKTPOHHO-
onbmroTeyHbIx cucreMax «Jlaup» u «FOpaiiTy.

5.2 lono;iHUTEIbHAS JIUTEPATYpPA:

1. 3enro O. IIpunnunst nazepos. — CII6.: Jlans, 2008.

2. llykanos B.H., fIxoBne M.{. BonokoHHO-onTHUecKast TeXHUKA. [I[pakTHdeckoe
pykoBojacTBo. — M.: Uudpa-Umxenepus. - 2014. — 304 c.

3. Jlazepsl: mpUMEHEHHUS W TPUIIOKEHUS [DIIEKTPOHHBIA pecypc] : yuel. mocodue /
A.C. bopeiimo [u ap.]. — Dnekrpon. nan. — Cankt-IlerepOypr : Jlans, 2016. —
520 ¢. — Pexwum moctyma: https://e.lanbook.com/book/87570.

6. Ilepeyenb pecypcoB HHGPOPMANUMOHHO-TEJEKOMMYHUKANMOHHON CeTH
«/HTEepHeT», He00XOAUMBIX JJIA OCBOCHUS AU CHUIINHBI (MOTYJISA).

1. DiextpoHHas 6uémrorexa FOPAMT: www.biblio-online.ru
2. DnekTpoHHO-O0mOmmoTeuHas cuctrema JIAHD: https://e.lanbook.com

7. MeToauyeckne yKazaHusi AJs1 00y4aloUIUXCsl M0 OCBOCHUIO JUCIIUILJIMHBI
(MmonyJis).

Jlexuus siBisieTcst OMHOM U3 (OPM M3YUEHMs] TEOPETUUYECKOTro MaTepHalia 1o Juc-
nuIMHe. B Xo1e NeKIHOHHOTro Kypca MpOBOAMUTCS U3JIOKEHUE COBPEMEHHBIX HayYHBIX
MOJXO0B U Teopui. B TeTpaam 1Isi KOHCIIEKTUPOBAHUS JICKITUH HEOOXOIUMO HMETH I10-
7151, TJ€ 10 X0y KOHCIIEKTUPOBAHUS JENIal0TCsl HEOOXOAMMbIE MOMETKU. 3aIluCy JOJKHBI
OBITh U30MpaATENbHBIMU, MMOJTHOCTBHIO CIEYET 3alKMChIBATh TOJIBKO onpeeneHus. B KoH-
CIIEKTE IPUMEHSIOT COKpALICHUE CII0B, YTO YCKOpPSET 3anMch. Bonpockl, BOZHUKAIOIIKE B
XO/JI€ JIEKIIMH, PEKOMEHAYETCsl 3allMChIBAaTh Ha MOJSAX W MOCIE OKOHYAHUS JIEKIIMU 00pa-
TUTBCS 3a Pa3bsICHEHUEM K npernojaasarento. Heo6xoaumo akTUBHO paboTaTh ¢ KOHCIEK-
TOM JIEKLIMM: TIOCJIE€ OKOHYAHMS JIEKIUH PEKOMEHAYETCS MEPEUYUTaTh CBOM 3aIKCH, BHE-
CTH MOIPaBKH U JOTOJIHEHHUS.

OaHUM W3 OCHOBHBIX BHUJIOB JIEATEIIBHOCTHU CTYJEHTA SIBJIIETCS CaMOCTOSITEIbHAs
pabora, KoTopas BKJIIOYaeT B ce0s M3yuyeHHue JIEKIMOHHOrOo MaTepuasa, y4eOHUKOB U
y4eOHBIX TOCOOMH, MOATOTOBKU K BBIIMOJHEHUIO JTAOOPATOPHBIX paboT M 0pOPMIICHUIO
TEXHUYECKHX OTYETOB IO HUM, A TaK K€ MOJATOTOBKH K IIPAKTUYECKUM 3aHATUSAM H3yue-
HUEM KpAaTKOH TEOpUH B 3aJaYHUKAX U PEIICHUU JOMAIIHUX 3a1aHUM.
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Meronuka caMOCTOSITEIBHON padOThl MPEIBAPUTENHHO PA3bSCHSACTCS IMPEToaBa-
TeJEeM U B MOCJIEIYIOIIEM MOXKET YTOUHSATHCS C YYETOM MHJIMBUIYaJIbHBIX OCOOCHHOCTEN
CTYAECHTOB. BpeMs 1 MecTo caMOCTOSITEIbHOM paboThl BHIOUPAIOTCS CTYIEHTaMH IO CBO-
€My YCMOTPEHHIO C Y4€TOM PEKOMEHIAIMW MpernojiaBatesiss B BUJE IJIaHA CaMOCTOSI-
TeIbHOU paboThl cTyAeHTa. [ImaHupoBanue BpeMEHH Ha CaMOCTOSITENIbHYIO paboTy, He-
00X0JIMMOTO Ha M3y4YEHHUE HACTOSIICH TUCHUIUIMHBI, CTYACHTaM Jy4llle BCEr0 OCYIIECT-
BIISITb HA BECh CEMECTp, MPelycCMaTpuBasi IPU ITOM PETYJSIPHOE MOBTOPEHUE MPOMICH-
HOT'O MaTepuaa.

CaMocToaTenpHYyI0 paboTy HaJa AUCIUIUIMHON ClielyeT HAaUMHATh C U3Y4EHHUs IMpo-
TpaMMBbI, KOTOpasi COJEPKUT OCHOBHBIE TpeOOBaHUS K 3HAHHSIM, YMEHUSM W HaBBIKAM
o0yuyaeMbix. O0s3aTeIbHO CI€AYET BCIOMHUTh PEKOMEHIALUN MPETOoaBaTelis, JaHHbIe
B XOJIe YCTAaHOBOYHBIX 3aHATHI. 3aTeM cJleayeT MPUCTYNaTh K HU3YYEHHUIO OTAEIbHBIX
pa3ziesioB U TEM B MOPSJKE, TPEyCMOTPEHHOM MPOTPaMMOIA.

[TonyuuB mpencraBiieHre 00 OCHOBHOM COJEPKaHUH pas3jiena, TEMbl, HEOOXOAUMO
U3YYUTh MaTepual Mo TeMe, U3JI0KEeHHBIN B yueOHuke. L{erecoobpa3Ho cocTaBUTh Kpat-
KU KOHCIIEKT WJIA CXEMY, OTOOPaXarol[yt0 CMBICT U CBSI3U OCHOBHBIX TIOHSTHIA TaHHOTO
pasziena M BKIIOUCHHBIX B HeTo TeM. O0s3aTeNbHO ClIeIyeT 3alKChiBaTh BO3HUKIIKNE BO-
MIPOCHI, HA KOTOPHIE HE yIaJIOCh OTBETUTH CAMOCTOSTEIBHO.

Heo0xoMMo HM3y4uTh CHHCOK PEKOMEHJIOBAHHONW OCHOBHOW W JIOMOJIHUTEIHHOU
JUTEPATyphl U YOSAUTHCS B €€ HATMUMU B JTUYHOM TOJIH30BAHUU WU B MOAPA3ICICHUIX
OuOIMOTEKH B OYMa)KHOM WJIM 3JIEKTPOHHOM BHZE. BClo OCHOBHYIO yueOHYIO UTEpaTy-
py KenaTtenbHO M3ydaTh C COCTaBJICHHMEM KOHcHekTa. llenb HamucaHus KOHCIIEKTa IO
TUCIUIUIMHE — c()OPMUPOBATH HABBIKK MO MOHCKY, OTOOpPY, aHanu3y u (GopmynupoBa-
HUIO Y4eOHOro MaTepuaiia. OTU HABBIKM 00S3aTENbHBI ISl JIFOOOTO CIEIHAINCTA C BBIC-
MM 00pa30BaHMEM HE3aBHUCHUMO OT BhIOpaHHOro HampaBieHus. [Ipu pabore Hana KOH-
CIIEKTOM O0O0SI3aTENIbHO BBIABIAIOTCS U OTMEYAIOTCS TPYIHBIE HJIsi CaMOCTOSITENIbHOTO
U3YYCHHs BOTPOCHI, C KOTOPHIMH YMECTHO OOpaTUTHCS K MPEMNOIaBaTeIIO MPHU TMOCeIe-
HUU 3aHATAN U KOHCYJIbTAIUH, MO0 B MHIUBUIyaAIbHOM TIOPSIIKE.

K mpakTtudyeckuM 3aHATHAM HEOOXOIMMO TOTOBHUTCS MPEABAPHUTENHHO, /10 Haudaja
3anaTus. Heo6X0aMMo 03HaKOMUTCS ¢ KPATKOW TEOpUEi B PEKOMEHI0BAHHOM 3aJJAUHHKE
M0 COOTBETCTBYIOIICH TeME U MpopadoTaTh MPUMEPHI PEIICHUM Pa300paHHBIX B 3a/1au-
HUKE yIpakHeHUW. B Xo/e MOATOTOBKH, TaK XK€ CIEAYeT BECTH KOHCIEKTUPOBAaHUE, a
BO3HUKIIIAE BOMPOCHI 33]]aTh BEIYIIEMY MPEIOAaBaTellto B Havaje MPaKTUYECKOTO 3aHs-
THSL.

K naGopatopubiM paboTaMm clieyeT MOATOTOBUTHCS MPEIBAPUTEIBHO, 03HAKOMHUB-
IIMCh 3apaHee U C METOAMYECKMMHU PEKOMEHJAlMsIMU 10 MPOBEICHUIO COOTBETCTBYIO-
et JaboparopHoii paboThl, U B clydae HEOOXOAMMOCTH MPOBECTU NpEIBAPUTEIILHBIC
pAacu€Thl.

B oOCBOGHMM JWCHMIUIMHBI WHBAJIUIAMU H JIMIAMH C OrPAHHUYCHHBIMH
BO3MOXXHOCTSIMH 37I0POBBSI MPETYCMOTPEHBI WHIAMBUAYyaTbHbIE KOHCYJIbTAIIMH (B TOM
guciae uepe3 email), Tak kak OoibIIOe 3HAUYCHUE HMMEET  KOHCYJIbTAIlWH.
NuauBuayanbHble  KOHCYJIBTAIMM 10 TPEJAMETY SBJSIOTCS BaXKHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMM HHAWBHUAYATH3AIUU OOYYCHHS] W YCTAHOBJIICHHIO BOCIHTATEIHLHOTO
KOHTaKTa MEXIy TpernojaBaTeieM M OOyJarolIMMCs HWHBAIUAOM WIW JIUIIOM C
OTPaHUYCHHBIMHU BO3MOXKHOCTSIMU 3]I0OPOBBSI.

Pexomennyercs cienyromuii rpaduk CaMOCTOSTETLHOW paOOThI CTYAECHTOB II0
y4eOHBIM HEJeJISIM KaXKJI0r0 CeMecTpa:

22



PeROMeHHyeMLIﬁ rpaq)mc CaMOCTOSITEJILHOM paﬁoTLI CTYACHTOB B 7-M ceMeCTpE 1o NUCHUIIJIMNHE
«BojiokoHHBIE Ja3epbl 1 YCHWJINTECJIN

No [IpumepHbIit
CpoKwu BBITION-
/1t OOIKET
. HeHud 3afanusi | Popma OTYETHO-
HaunmenoBanue ConepxkaHue caMOCTOSITEILHOM | BpeMEHHU Ha (HOMe 6 - ®dopma
pasnena padoThI BBIITOJTHEHUE Mep Y KOHTPOJIS
HOU HeJenu 10 3aJJaHUIO0
y1. 1ac. ceMecTpa)
(CPC) p
1 | BBenenue B mpeamer N3yueHne nutepaTypsbl 10 UC- TexcToBbIl 10-
TOPHUH CO3JaHUs U PA3BUTHUIO 2,8 2 KYMEHT, [IPE3€H- | Y CTHBIN OTBET
JIA3€PHBIX CHCTEM Talus
2 | B3anmopneiicTBue m3nydeHus | V3ydeHuwe u aHAIW3 TUTEpATY- .
C UHBEPCHOM cpenoi bl, 10 BOIIPOCAM COBPEMEHHBIX Texcrossiit Ho-
p p prl, P p 11 2 KYMEHT, [IPE3€H- | Y CTHBIN OTBET
o0JacTeil UCIoIb30BaHUS Jia-
Taus
3€pHBIX CUCTEM
3 CrpykTypHas cxema onTuye- ITouck n ananmm3 UHTEpHET-
CKOI'0 YCUJIUTEJNS U Jiazepa HMCTOYHUKOB, COCTABJICHUE aH- .
. TekcToBbI
HOTUPOBAHHOTO CIIMCKa Hal- . .
9 2 ¢aiin, npe3eHTa- | YCTHBIA OTBET
JIEHHBIX pecypcoB no teme. [1o- st
HCK OTBETOB HAa BOMPOCHI AJIs
CaMOKOHTPOJIS.
4 | Ontuueckue pe3oHaTophl Ja- | M3ydeHue meTomoB MaTemMaTu- PacueTHbiit
3epoB YECKOT0 MOJIEIMPOBAHUS I'EHe- 9 4 ¢aiin, mpezeHTa- | YCTHBIA OTBET
pallMOHHBIX MPOIECCOB s
5 Pexxumbl paboThI 1azepoB Qaiinibl MaTema-
O6paboTka nHGOPMAITUH C UC-
TUYECKUX pe- .
MOJIb30BaHUEM ITPOTPAMM 11 2 YCTHBIN OTBET

Excel, Matkan

JAKTOPOB, TIpe-
3eHTalus
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Tumnel n1azepon

MO,Z[CJ'II/IpOBaHI/Ie I'CHCpAlINOH-
HBIX ITPOICCCOB B 3aIdHHBIX dK-

daitrer MaTeMa-
THUYECKUX pe-

9 YCTHBIN OTBET
TUBHBIX CpeAax (pemeHne KOH- JTaKTOPOB, TIpe-
KPETHBIX MH)KCHEPHBIX 33]1a4). 3CHTAIHSI
Pacnipoctpanenwue na3epHOTo N
N3yuenue ocHOB pa3paboTKu TexcToBbIit 10-
U3Ty4yeHus: B aTMocepe, BO- N .
TEXHUYECKOW JOKYMEHTAINU Ha 11 KYMEHT, IPE3€H- | YCTHBII OTBET
1€, KOCMOCE ¥ ONTHYECKOM
JIa3ePHBIC CUCTEMBI TaIus
BOJIOKHE
[IpumeHeHne nazepos . TexcToBbIl 10-
[ToaroToBka OT4EeTHOU JOKY-
KyMEHT, pacyeT-
MEHTAIIUU TI0 BOIIPOCAM MOJIe- Lo
HBIH (aiiisl B .
JUPOBAHUS TeHEPAITMOHHBIX 9 YCTHBIN OTBET
MaTeMaTHIECKIX
IIPOIIECCOB B Pa3UIHBIX Ja3ep-
penakTopax,
HBIX CHCTEMax
NIPE3CHTAIUS
Hroro : 71,8
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8. [lepeuenb HGOPMAIMOHHBIX TEXHOJIOTHI, UCMOJIb3YEeMbIX MPH OCYIECTB-
JIECHHMHU 00pPa30BaTeIbHOIO Npolecca Mo AUCHUIINHE (MO1YJII0).

8.1 llepeyennb MHPOPMANMOHHBIX TEXHOJIOTHIA.

[Ipu ocymecTBieHnn 00pa3zoBaTENBHOIO Mpoliecca Mo IUCHUIUINHE « BomokoHHbIE
Ja3epsl U yCUITUTENN» UCTIONB3YIOTCS HHTETPUPOBAHHBIE TEXHOJIOTUN OpraHU3aIlluU
y4eOHOro mpoliecca, T.€. pa3InyHble COUETaHUs ayIUTOPHBIX U AUCTAHIIMOHHBIX 3aHS-
TUH. JIEKTOpBI U IpenogaBaTeNy, BEAYIUE TPAKTUYECKHE U CEMUHAPCKUE 3aHATHS, 10
Hayajla CEMECTpPa COCTABIISIIOT M pa3MEIaloT Ha cepBepe rpaduk yueOHOro npoiecca,
r7ie JeTalbHO OMUCHIBAIOT MOPSAIOK U3YUYCHUS TUCIUIUIMHBI B JaHHOM ceMecTpe. OCHOB-
HOM (pakTHUeCKuil MaTepual, 3apaHee MOATrOTOBICHHBIN IEKTOPOM U CHAOKEHHBII HEOO-
XOJIMMBIM KOJIMYECTBOM MJUTFOCTPALIMHA U MHTEPAKTUBHBIX AJIEMEHTOB, pa3MellaeTcs Ha
cepBepe BMECTE ¢ METOIMYECKUMHU PEKOMEHIAIMSIME 110 €T0 CaMOCTOSATEILHOMY U3y4e-
HUIO.

HpOBCIIeHI/Ie YacTH JICKIUM B 7 CCMCCTPC MPCAYCMATPUBACT UCITIOJIB30BAHUC JICMOH-
CTPallMOHHBIX MYHBTHMGHHﬁHBIX MAaTCpPHaAJIOB C UCITIOJIB30BAHUCM IIPOCKTOPA.

8.2 IlepeyeHb HEOOXO0AMMOI0 POrPAMMHOI0 00ecIeYeHUsI.

Tak kak /Ui caMOCTOATENBHON paboThl 00yYaOUIMXCS MPEANONaraeTcs A0CTYI B
AIIEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly OpraHu3aluu U ceTh MHTep-
HET, TO O0IIHe TpeOOBaHUS K MOMEIICHUSM JJII CAMOCTOSTEIHbHONU paboThl 00yJaronnX-
Csl BIIOJIHE JIOCTaTO4YHO. J[OMOJHUTENBHO, CHEIHAIU3UPOBAHHOE MPOrpaMMHOe olecrie-
YEeHHE ISl pean3alii HACTOSAIIEH POrpaMMbl He TpeOyeTcsl.

8.3 Ilepeuyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas 6ubamorexa KOPAWT: www.biblio-online.ru
2. DnekTpoHHO-O0MOanoTeuHas cuctema JIAHD: https://e.lanbook.com

9. MarepuajibHO-TeXHHYECKasd 0a3a, HeoOXoauMasi JJIsl OCYLIEeCTBJICHHUs 00-
pa3oBaTebLHOIO Mpolecca no JUCIUIUInHE (MOAYJII0).

MarepuaibHO-TEXHUYECKOE 00ecTieYeHUE TUCITUTLTHU-

Ne Bun pabor
HbI (MOJTYJIsS) U OCHAUIEHHOCTh
1. | Jlexuuonnsle 3aHs- | JIekMOHHAs ayauTOpHs, OCHAILEHHAs MPE3eHTAI[MOH-
THS HOM  TeXHUKOM  (IIPOEKTOp, BKpaH, KOMIbIO-

Tep/HOYTOYK) U COOTBETCTBYIOIIUM MPOTPAMMHBIM
obecnieuennem (I1O) nns BocmpousBedeHus (ailoB
¢dopmara jpg u avi. JlocTaTOYHBIM KOJIMYECTBOM IOCA-
Io4HBIX MecT. Ne 209C.

2. | Ilpaktuyeckue 3a- | JIeKIMOHHAs ayAUTOpPHsI, OCHAIICHHAS MPE3CHTAI[MOH-
HATUS HOMl  TexHUKOM  (IIpOEKTOp, 3KpaH, KOMIIbIO-

25


http://www.biblio-online.ru/
https://e.lanbook.com/

Tep/HOYTOYK) ¥ COOTBETCTBYIOIIUM MPOTPAMMHBIM
obecneuenuem (I10) mms BocmpousBeneHus ¢aiaos
dopmara XIs, doc: Ne209C.

JlaGopaTopHbIe
3aHATHS

Jlabopatopusi, YKOMILJIEKTOBAHHAsl CIEIUATH3UPOBAH-
HOUM MeOenbi0 U TEXHUYECKUMHU CPEICTBAMH OO0yUYEHUSI.
[IpoBenenue 3aHATHII TaOOPAaTOPHOTO MPAKTUKyMa TIpe-
IyCMOTpeHO B jabopatopuu «ONTHYECKOTO MaTepHa-
noeaeHus» Nell9C Ha mabopaTOpHBIX CTEHIAX, YKOM-
IUIEKTOBAHHBIX CIIEKTPATBLHO-U3MEPUTEIBHBIM  000DPY-
JIOBaHWEM W PA3IUIHBIMU JIA3€PHBIMU CUCTEMaMHU.

['pynmoBere
(MHIUBHUIYATTbHBIC)
KOHCYJIbTAITUU

[Tomemenne ¢ JTOCTATOYHBIM KOJHMYECTBOM IOCAI0Y-
HBIX MECT U MEJIOBOM MU MapkepHo#t gockoit: Ne209C

[IpomexxyTounas
aTrecTanus

[ToMmemenne ¢ IOCTATOYHBIM KOJMYECTBOM I1OCATOY-
HbIX MecT: Ne209C.

CamocTrosaTeapHasg
paboTta

Kabuner ans camoctoATenbHOU pabOThl, OCHAIIEHHBIN
KOMITBIOTEPHOM TEXHUKOH C BO3MOXXHOCTBIO IOJKIIIO-
yeHus: K cetu «VHTepHeT», MporpaMmon 3KpaHHOTO
YBEJIMYEHUS U OOECHEYEHHBIH JTOCTYIIOM B 3JEKTPOH-
HYI0 HMH(QOPMAIMOHHO-00pa30BaTENbHYIO CpEAy YHHU-
Bepcurera: No 208C
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