MunucrepctBo 006pazoBanus u Hayku Poccuiickoit @enepannu
®DenepanpHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE YIPEXKACHUE
BEICIIIEr0 00pa30BaHUs
«KybaHCcKku#t rocy1apcTBEHHBIA YHUBEPCUTET
DU3HNKO-TEXHUYECKUH (HaKyIbTeT

YTBEPXJIAIO:
IIpopekrop no y4e6Hoii paboTe,

Ka4ecTBY o6pg39_13gnﬂ — MEPBBI
IPOPEKTORS »z;‘g‘e‘}«y?“{‘t,‘z’j\ '

b1.B./IB.07.01 BOJIOKOHHBIE JIA3EPBI H YCH/TUTE/ITH

(k00 u HauUMeHOoB8aHUEe OUCYUNNUHBL 8 COOMBEMCMBUU C YYEOHBIM NAAHOM)

HarmpaBnenue moaroToBKH / CIEUATBEHOCTb

11.03.02 MHGOOKOMMYHHUKAIIMOHHBIE TEXHOJIOIUU ¥ CUCTEMBI CBSI3HU
(K00 u HauMeHOB8aHUe HANPABIeHUS NOO20MOBKU/CNeYUATbHOCU)

HanpasneHHOCTS (Ipoduiie) / crienuain3alus

OnTuyeckye CUCTEMBI U CETH CBSA3HU
(HaumeHnoBaHUE HANPABNIEHHOCU (MPOPUIS) cheyuanu3ayuu)

HporpaMMa IIOATOTOBKH aKaaeMHu4YCCKast
(axademuyeckas /npuxiaoHas)

®opma obyueHus o4Has
(o4Has, OYHO-3A0YHAS, 3A04YHAS)

KBanu¢uxamnus (cTerneHs) BEITyCKHUKA OakanaBp
(baxanaep, mazucmp, cneyuanucm,)

Kpacnonap 2017



Pa6ouas nmporpamma qucnuruiuasl 51.B.J1B.07.01 «BonokoHHbIE 1a3epsl 1
YCUJIUTENIN COCTaBlIeHA B COOTBETCTBUHU C (e/iepaIbHbIM rOCy1apCTBEHHBIM
o0pa3oBaTelIbHBIM CTaHaapToM Beiciiero oopaszosanus (PI'OC BO) no
HanpasieHuto noaArotoBky 11.03.02 MHpokoMMyHUKAITMOHHBIE TEXHOJIOTUH U
CHUCTEMBI CBSI3H, PO miIb «ONTUYECKHE CUCTEMBI U CETH CBSI3M.

IIporpammy cocraBmi:

E.B. Crporasosa, kaHz. ¢pu3.-MaT. HayK, W
JOLIEHT Ka(eaphl ONTO3TEKTPOHUKHI -

TIOATIHCH

Pa6oyvas nporpamma qucrumnwssl 51.B.J1B.07.01 «BoloKoHHBIE J1a3ephl |
YCHIIMTENN» yTBEP)KAEHA Ha 3aceJaHuU Kadeaps! onTodneKTpoHuky OTO,
rpotokon Ne 8 ot 11 mas 2017 r.

. /
3aBeqyroumi Kageapoi ONTOAIEKTPOHUKH VL ///_
i
W'

I-p TeXH. HayK, npodeccop Sxosenko H.A.

VYTBepxk/ieHa Ha 3acelaHui y4eOHO-MEeTOJUYECKOH KOMUCCUH (DH3HUKO-
TEXHUYECKOT0 (akyabreTa, mpoTokoia Ne 6 or 04 mas 2017 r.

IIpencenarens YMK OTO

I-p ¢us.-mat. HayK, npodeccop boratos H.M. —boasef
TIOAITUCH

PeuenzeHTsr:

Kynukos O.H., xann. ¢pu3s.-MaT. HayK, Ha4albHUK OIOpPO MMaTeHTHOU M HAy4IHO-
texHudeckor nHGopmanuu AO «Kb «Cenenay,

Hcaes B.A., n-p dus.-maT. Hayk, 3aB. KadeApoil TeopeTudecKor GU3UKU U
KOMITBIOTEPHBIX TEXHOJIOTHH.



1 He.]'ll/l H 321a4Y1 U3YUYCHUA JUCHHUILINHDBI

1.1 Ileap AMCHUINIMHBI

VYueOHas qucuurinHa « BoJOKOHHBIE a3ephl U YCHUIIUTENN» CTaBUT CBOEH IIEIBIO
IIOJIy4eHHE CTYACHTAMM TEOPETUYECKUX 3HAHUM, MPAKTUYECKUX YMEHUN U HABBIKOB II0
OpUHLIUIAM U GU3NIECKHM OCHOBaM pabOThI JIa3epOB U JIa3ePHBIX CUCTEM, HEOOXOAMMBIX
M JIOCTaTOYHBIX JJISi OCYIIECTBJICHHS BCEX BUIOB MPO(ECCHOHATBHON AEATEIBHOCTH,
IpeyCMOTPEHHOM 00pa30BaTeNbHbIM CTAHIAPTOM.

OyHKIMOHUPOBAHUE COBPEMEHHBIX TEIEKOMMYHMKAIIMA HEMBICIUMO O€3 onTuye-
CKUX U Ja3epHbIX cucteM. Hamnbonee pacnpocTpaHeHHblE B MH()OKOMMYHHUKAIIMOHHBIX
TEXHOJIOTUSX ABJIAIOTCS Ja3€pHbIE CUCTEMBI, IPUHAJIEKAIIME KJIACCY TBEPAOTENbHbIX Ja-
3€pOB M OTHOCAIIUXCSA K THUILy BOJOKOHHBIX. TakuMm 00pa3oMm, u3yudeHue (u3NYecKuX
NPUHLHUIIOB U OCHOB Pa0OTHI BOJIOKOHHBIX JIa3€POB U YCHIIUTENEN SBIISETCS aKTyaJIbHOU
3aJa4eit I71s CTyIEHTOB, 00YUaIOIINXCS TI0 OCHOBHOM 00pa3zoBaTesibHOM mporpamme «Om-
TUYECKUE CHUCTEMBI U CETH CBSA3M» HampasiieHus: MTHPOKOMMYHHKAIIMOHHbBIE TEXHOJIOTUN
U CUCTEMBI CBS3H.

1.2 3agauu JUCHUILIMHBI
OCHOBHBIMH 3aJja4aMU JUCIUIIIAHBI SBISIOTCS U3yYE€HHE CTYJIEHTaMH OCHOB
(bU3UKH, PSKUMOB pabOTHI, TAPAMETPOB, XapaKTEPUCTUK 1 THUIIOB JIa3€POB, CBOMCTB Ja-
3€pHOTO U3JIyYCHHsI, OITHYECKUX CHCTeM ()OPMHUPOBAHUS U TIPEOOPA30BAHUS JIA3EPHBIX
My4YKOB M 00JIacTe MPUMEHEHHUS JTa3€POB, a TAK)KE MPUOOPETeHUsI CTyACHTaMU YMEHHU I
Y HaBBIKOB 10 MPAKTHYECKOM paboTe C JTa3epHbIMU CUCTEMAMH.

1.3 MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM POrpaMMbl

JucuuruirHa «BonokoHHbIE J1a3ephl U yCHIMTENN» Ui OakadaBpuaTa 1o Harpas-
nernto moarotoBku 11.03.02 «HPpOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U
otHOcHTcs K yueOonomy mukiny b1.B.J1B.07.01 «BomokoHHbIE Ta3epbl U YCUIIUTEIN» Ba-
pPHATHUBHOM YacTH.

JucuuruinHa O6asupyeTcs Ha 3HAHUSX, MOJYYEHHBIX MO 0a30BBIM AMCLMILTMHAM
yduebHoro 1iaHa («®duzukay (pazgensl «Ontukay, «AtTomHas gusnkay), «O0mas Teopus
cBs3U» U «OCHOBBI NOCTPOCHUSI UHPOKOMMYHHUKAIIMOHHBIX CUCTEM U CETEN»), U SIBISIETCA
OCHOBOM ISl U3YUYECHHSI CIASAYIOUINX AUCUUIUIHH: « ONTOAIEKTPOHHBIE U KBAHTOBBIE NPH-
0opbl», «IIpoekTrpoBaHue, CTPOUTENBCTBO U 3KcIuTyaTauus BOJICy.

3HaHMsl, TPUOOPETEHHBIE B MPOIIECCE MPOXOKIAEHUS Kypca, HEOOXOUMBI IS T0-
JTy4eHHs 6a30BOT0 ypOBHS B IOHUMaHUH (PU3UKU ONTHYECKUX ITPOLECCOB, IPUHIIUIIOB pa-
OOTBI ONITUYECKHUX YCUIUTENEH U pabOThl KBAHTOBBIX YCTPOUCTB.

1.4 TlepeyeHb IUIAHHMPYEMBIX pPe3yJabTATOB O0y4eHUS] MO AUCHUIIMHE (MO-
JYJI10), COOTHECEHHBIX € IVIAHMPYEMbIMH pe3yIbTATAMHU OCBOCHHS 00pa3oBaTe1bHOM
NPOrpaMmblI

N3yuenue nanHoi yueOHON AUCIUIUIMHEI HAMPaBiIeHO HAa (hopMupoBaHUe y 00y-
yaromuxcs cineayronux kommnerennuii: [IK — 5; TIK — 19; TIK — 28.



No WNnpnexc Copepxanue B pesynbrare nzydenus yueOHOU AUCIUITITUHBI

Ly | KOMTIETEH- | KOMIIETEHIH 00yYaronuecs JOKHbI

’ 05051 (wm e€ yacTn) 3HaTL YMmeTh Baagern

1. |IIK-5 CIIOCOOHOCTB - ocobennocmu uc- | - cucmemuo | - I10 ons ynpasne-
NPOBOJUTE  Pa- | nOAL3YEMO20 000- | GHANUSUPO- | HUSL cemesbiMU pe-
GOTBI 10 YNPaB- | pydosanus u OCHO6- | 6aMb UH- cypcamu,

JICHUIO  HOTO- | wpre npomoKo.ibl ¢dopmayuro;

Kamu  TpaduKa | coomeemcmeyio-

Ha CCTH WUX YPOBHEll. - UCNOTb30-
eamv meo-
pemuyecKue
3HAHUsA 05
peuienus
npakmuue-
CKUX 3a0aH.

2. | IK-19 CIIOCOOHOCTb 110 | - OCHOBHbIE MeH- | - 0000wams | - HABBIKAMU pPA3PA-
OpraHM3alu OeHyuu u Hanpasie- | pe3yib- bomku mamemamu-
paboT 1o mpak- | nus coeepuien- | mamol meo- | 4ecKux u @usuue-
TUYCCKOMY HC- | cmgogaHus U pas- | pemuyeckux | cKux mooenei O
HOJIB30BAHUIO M | gumusi KOMNOHEHM- | U OKCHepu- | BHeOpeHusr pe3)iib-
BHCAPCHUIO D€~ | yoyi 6azel 6 mene- | menmany- mamos Ucciedo8a-
SYABTATOB  HC™ | xoyMyHUKAYUOH- HbIX UCClle- | Hutl npu CO30aHUU
CIICOBAHHH HBIX CUCEMAX. dosanuil. ONMUYECKUx — KOM-

NOHEHm  mejleKoM-
MYHUKAYUOHHBIX
cucmem.

3. |TIK-28 YMEHHUE OpPIaHu- | - ocobeHHocmu 000- | - pabomamo | - HAGbIKAMU NO pa-
30BbIBaTh MOH- | py0ogaHus U O0cCo- | C mexHude- | bome ¢ UHGOKOMMY-
Tax u | bennocmu €20 | ckou  OOKY- | HUKAYUOHHbIM 000~
HACTPOUKY WUH- | yacmpotixu. Menmayuetl, | pyOO6aHueM.
(hoKOMMyHHUKa-

IIMOHHOTO 000- ~Op2anu3o-

pyaoBaHus eamv ycma-
HOBKY  000-
PVOOBAHUSL.

2. CTpyKTypa U coaep:KaHue AUCUHUIINHBI.

2.1 PacnipenesieHue TPYA0EMKOCTH IMCIUIIMHBI 10 BUAAM PadoT.

O61mas Tpy1I0EMKOCTh TUCHUIIIUHBI cocTaBisieT S 3a4.ea. (180 uacoB), ux pacrpe-
JICJICHHE 110 BUAaM padOT MPEICTABIICHO B TAOJIHIIE.

Bun yuebHo# paboThl Bcero | Cemectpsl (4achl)
4acoB 7
KonrakTHas paboTa, B TOM 4YHCJIe: 72,5
AYAUTOpPHBIE 3aHATHSA (BCEro): 64
3aHATHS JTEKIIMOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO THIA (CEMUHAPBI, TPAKTHYCCKHE 3aHATHS) 16 16
UTaGopaTOpHBIE 3aHSTHSI 32 32




Nuas koHTaKTHas padora: 8,5 8,5
Kontposs camocrositensHoil padotsl (KCP) 8 8
[Tpomexxyrounas arrectamnus (MKP) B hopme 3auera — sx3amena 0,5 0,5
CamocTosiTeJibHasi paboTa, B TOM YHCJIE: 71,8 71,8
[TpopaboTka y4eOHOro (TEOPEeTUIEeCKOro) MaTepuasia 71,8 71,8
BrImoTHeHIE WHANBUIYTBHBIX 33JaHH (TTOJITOTOBKA COOOIICHHIA,
MPE3CHTAIIHI) i i
Pedepar - -
KoHTpoJIb:
[ToaroToBKa K 3K3aMeHy 35,7 35,7
O0mas Tpy10eMKOCTh Jac. 180 180
B TOM 4YHCJIe KOHTAaKTHasi padora 72,5 72,5
3a4d.eqd. 5 5

2.2 CTpyKTYypa AUCHUNIHHBI:

Pacnipenenenue BUI0B yueOHOM pabOTHI M MX TPYIOEMKOCTH IO pa3jesiaM JUCITUTIIAHBI.

Pa3nensl (TeMbl) TUCIUILIMHBL, H3yYaeMble B / CEMECTpe CBOAHASA Ta0JuuUA (ounas ¢hopma).

KonnuecTBo yacos
No HaunmenoBanwue pasienoB (Tem) Beero Ay}f[;dg(;);Ha}I KCP B;;ﬂagggzgg
J | TI3 JIP CPC
1. |BBexaenue B npeaMeT 4.8 2 1 18
2. B3aI/IMOUI[eI/ICTBI:Ie U3ITyYCHUS C WH- o5 5 4 3 1 10
BEPCHOM cpeoif
3. |CTpykTypHas cxema ONTHIECKOTO 13 5 1 10
YCHIIUTEJSI U J1a3epa
4. |OnTuyecke pe3oHaTophl JIa3epoB 21 2 4 4 1 10
5. |Pexxumbl paboTHI J1a3epoB 25 2 4 8 1 10
6. |Tunsl mazepoB 25 2 4 8 1 10
7. |PacnpocTpaHeHue J1a3epHOTO U3ITY- 1
yeHus B atMocdepe, Boje, kocmoce | 17 2 4 10
Y ONITUYECKOM BOJIOKHE
8. |[IpuMeHeHme nazepoB 13 2 1 10
9. |lIpomexyTouHast aTTeCTalUs B 02
dbopme 3adeTa '
10. |[IpomexyTO4HAs aTTECTAIUs B 03
dbopMme IK3aMeHa ’
11. |[ToaroTtoBka K 3K3aMeHY 35,7
Hmozo no oucyuniune: 180 |16 | 16 32 8 71,8

[Tpumeuanue: JI — nexmuwu, [13 — npaktuyeckue 3ansaTus / cemuHapsbl, JIP — mabopaTopHbie
3ansaTusi, CPC — camoctositensHas padora crynenta, KCP — KOHTpoIib caMocTOsTETbHOM paboThI.

KoHTakTHas pabotanpu nNpoBeaeHUU y4eOHbIX 3aHATUN MO aucuuiiuHe «Bomo-
KOHHBIE JIa3ephl U YCUIUTEIN» BKIIIOYAET B c€0s1: 3aHATH JIEKLIMOHHOTO THUIIA, IPaKTHYe-
CKUe 3aHATHsL, 1a00paTOpHbIE padOThI, IPYNIIOBbIE KOHCYJIbTALUHU (TaK e U BHEAY IUTOP-
HBIE, Yepe3 MICKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIBHYIO CPEAY), MPOMEKYTOUHYFO
aTTeCTalllio B yCTHOU GopMme.




2.3 Conepixanue pa3iesioB (TeM) TUCHMIIMHBI:
2.3.1 3anaTHNSA JIEKIITHUOHHOTO THIIA

HanmenoBanue
paszzena (Tembl)

Coneprxkanue paszena (TeMbl)

®dopmMma TeKy-
1IETO
KOHTPOJIA

.|Béedenue 6 npeo-
mem.

Hctopus pa3sutus azepos. Kimaccudukarus ga3epos.
[Tpunuun aeiictBus gazepoB. OTIMYUTENIbHBIE CBOWCTBA JIa-
36pHOI0 U3JIyYEHUS: MOHOXPOMATUYHOCTb, KOI€PEHTHOCTb,
HAIPaBJIE€HHOCTb, UHTEHCUBHOCTb, MOJISIPU3ALIUS

Omnpoc, npak-
THYECKHE 3a-
JaHus

.|B3aumooeinicmeue
UBTLYYEHUS CO
cpeooti.

OHepreTuyeckue ypoBHHM aTOMOB, HOHOB U MoJIeKysd. Onru-
YeCcKUe U HEONTHYECKHE nepexoibl. BeposTHOCTH 1 ckopocTr
ONTUYECKUX NEPEXO0J0B. MOLTHOCTH CIIOHTAHHOI'O U BBIHYX-
JIEHHOTO u3iydyeHnii. Kunetndeckne ypaBHeHUsI.

[IlupuHa 1 KOHTYp CHIEKTPaJIbHBIX JIMHUNA. EcTecTBeHHAas K-
pyHa JIMHKUN. PaKTOPBI, BIMAIOIME HA yIIMpEeHHe JTUHM. [1o-
nepevHas u npozosbHas penakcauus. OQHOPOJHOE U HEOX-
HOpOJIHOE yiupeHue JuHui. CriekTpanbHas IIOTHOCTh MOIII-
HOCTH.

VYcnoBus ycusieHusl 3JIEKTPOMArHUTHBIX BOJH B MJI€AIbHOM
cpene. 3akoH byrepa s HOpManbHONM M MHBEPCHOW CpEN.
HewnacplIlieHHbIN MOKa3aTeNlb YCUIICHHS, 3aBUCUMOCTh €0 OT
4aCTOTBHI.

VYcunenue cera B peanbHol cpeae. Koadduuuent noreps.
AKTHBHas1 4acTb KOHTypa ycuieHus. Hacplenne ycuneHns.
VYcunenue ¢ yuerom s dexra Haceienus. edhopmarus KoH-
Typa YCUJIEHHs B CIIy4asX OJHOPOJHOTO M HEOJHOPOIHOTO
YIIUPEHUS JTUHUH. 3aBUCHUMOCTh MOTOKA U3JIyYEeHHsI OT IMyTH
B ycuiMBarole cpeze. CykeHue criekTpa npy MpoX0KIEHUU
W3IIy4EHHS Yepe3 YCUIUBAOILYIO CPENy.

OO0111e TPUHIMIBI CO3/1aHUs HHBEpCUU. MeToIbl 3aceseHust
U paccesneHust ypoBHen. CriocoObl co3JaHUSI HHBEPCHUU B pa3-
JIMYHBIX Cpeliax.

Omnpoc, npak-
THYECKHE 3a-
JaHus

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

OCHOBHBIE 3JIEMEHTHI ONTHYECKOTO YCHINTENs (Ha TMpH-
Mepe ycwmutens EDFA) u mazepa (mazep Ha OcCHOBE
YAG:Er; YAG:Yb; YAG:Yb,Er u BomOKOHHBIC J1a3ephl).
Jlazep KaKk yCHIIUTENb C MOJIOKUTELHOW OOPATHOH CBS3BIO.
PoJib CTOHTAHHOTO M3TYYCHHSI B PA3BUTHU TCHEPAITHH.

Ormpoc, npak-
THUYECKHUE 3a-
JOaHus

.|Onmuueckue pe-
30HAMOPbI.

Pa3HOBUAHOCTH ONTHYECKUX PE30HATOPOB. ['eomeTpuueckue
XapaKTEpPUCTUKHU. Pe30HaTOp Kak onThdecKkuid BOJHOBO. [1o-
Tepu U JOOPOTHOCTH PE30HATOpPA, PE30HAHCHBIE CBOWCTBA.
YcTolunBbIEe Y HEYCTONUYHBBIE PE30HATOPHI.

WuTerpanbHoe ypaBHeHue pe3oHnaropa. Juddepennunanbabie
notepu u (Ha3oBbIi caBUT. MOJIBI pe30HAaTOpa U X 0003HAYE-
Hue. [Inockuit 1 KOHPOKAIBHBIN pe30HATOPHI U UX CBOWCTBA.
I"ayccoBbl pe30oHATOPHI.

Onrtryeckuii pe3oHaTop ¢ aKTUBHBIM BeleCTBOM. OCHOBHBIE
IIPOLIECCHI, TPOUCXOAAIINE B AKTUBHOM PE30HATOPE: yCHIIE-
HUE ¥ TIOTEPH MOIIHOCTH, (OPMUPOBAHUE MOJOBOTO COCTAaBa

Onpoc, mpak-
TUYECKUE 3a-
TaHUsS




W3IIy4eHUS, CIEKTPAJbHBIX XapaKTePUCTUK, '3aTAruBaHue"
4aCcTOT, KOHKYPEHIHSI U AedopMaIisi MOJI.

.|Peotcumvl pa-
bombl 1a3epos.

Pexxum cB0OO1HOM TeHepanmu. Pexum Moy s 100poT-
HOCTH pe30oHaropa. Pexxum cuHXpoHH3auuu mMona. MHoro-
MOJIOBBIN, OJTHOMOJIOBBIM M OJTHOYACTOTHBIN PEXKUM.

Onpoc, npak-
THUYCCKUC 3a-
JTaHUsI

|Tunvt nazepos.

TBepaorenbHbIe Ja3epbl. O0mHMe 0co0eHHOCTH. CHCTEMBI OI1-
TUYECKOW HaKauku. AKTUBHBIE cpefibl. TpexypoBHEBbBIC U Ue-
THIPEXYPOBHEBBIE Jazephl. llepecTpanBaeMble TBEPHOTEIb-
HbIe Ja3epbl. TBepAoTeNbHBIE MHUKpOJa3epbl. BolokoHHbBIE
Ja3ephl.

I"a3oBrbie mazepsl. OOuME ocobeHHOCTH. O0ecneueHnue HHBEP-
CHM B ra3oBbIX Jlazepax. Jlazeppl HA HEUTpaJIbHBIX aTOMAaX.
Honnble nazepsl. MonekysipHble a3zepsl. Jlazepbl Ha KCH-
Mepax. DNeKTPOMOHU3ANMOHHBIC, Ta30JUHAMUYCCKUE U XU-
MUYECKHE JIa3epbl. BOMHOBOHBIE Ta3ephl.

Omnpoc, npak-
THYECKHE 3a-
JaHus

|Tunvl n1azepos.

XKunkoctheie nasepbl. O01mue ocooeHHOCTH. Jlazepsl Ha pac-
TBOpaX HEOPraHMYCCKUX COCIUHCHHUN PEIKO3EMENIBbHBIX dJIe-
MeHTOB. Jlaszepbl Ha pacTBOpax OPraHUYECKUX KPaCHUTENICH.
praBHeHI/IC CIICKTPOM H3JTYYCHHA KUAKOCTHBIX JIa3€POB.
[TomynipoBoiHMKOBBIE J1a3epbl. O0mHe ocodenHocTr. Co3ma-
HU€ UHBEPCUU B MOJIYNPOBOAHUKAX. JIa3epbl ¢ 2IIEKTPOHHON
Hakauykou. HKEKIIMOHHBIE Jla3epbl. [ eTepoCTpyKTypHBIC J1a-
3€pPhI C OJHO- U ABYXCTOPOHHUM OTPaHUYCHHUCM.
PenTreHoBckue, raMma-iazepbl M Jla3epbl Ha CBOOOHBIX
anexkTpoHax. OCHOBHbIE OCOOEHHOCTH, MPOOIEMBbI U TEH/ICH-
IIUH Pa3BUTHSI.

Omnpoc, npak-
THYECKHE 3a-
JaHus

.|Pacnpocmpane-
HUe 1a3epHo20
U3NyyeHus 8 am-
Mocghepe, 600e,
Kocmoce u onmu-
YecKoOM 8OJIOKHe.

Ocnabnenue na3epHOro U3nydeHus B atmocdepe. Brnusnue
aTMocdepHOi TypOyJIeHTHOCTH M pedpakluu Ha JiazepHOe
uznydeHue. OcnalbiaeHne U3IydeHus J1a3epoB B BOJE M KOC-
Moce.

Oco0eHHOCTH MPOXOKIAEHUS JTa3€PHOT0 U3TyUEHUS B ONITHYE-
CKOM BOJIOKHE.

JIP, omnpoc,
MPaKTUYECKHE
3aJJaHHS

.\[I[pumenenue na-
3epos.

[IpumMeHeHne na3epoB B MPOMBILIIEHHOCTH.

[Ipumenenue na3epoB B BOEHHOM JIEIIE.

[IpumeHeHue na3epoB B MEULIMHE.

[IpumMenenue na3zepoB B JaIbHOMETPHUH, JTIOKALIUU, CBSI3H U TE-
JeYTPaBIICHUH.

[IpuMenenne ma3epoB B MCCIENOBAHUSIX OKpYyXKarollen
Cpepbl.

[IpuMeHenue na3epoB B HAYYHBIX UCCIICTOBAHUSIX.
[TpumeneHue na3epoB B roorpaduu.

[IpuMenenne nazepoB B yNpaBIsieMOM TEPMOSJIEPHOM CHH-
Te3€, pa3ieIeHUH U30TOMOB U ONMTHYECKUX BBIUUCIUTEIBHBIX
MalIuHax

JIP, omnpoc,
MPaKTUYECKHE
3aaHus

[Tpumeuanue: [13 — BeImoTHEHUE TTpaKTHUYECKUX 3ananuid, KP — koHTponbHas padora, T —
tectupoBanue, JIP — 3amura nabopatopHoii paboTHI.

2.3.2 3aHATHA CEMUHAPCKOI0 THUIIA.
BapuaHTel npakTuuecKkux 3aaHuil OepyTcs U3 COOTBETCTBYIOLIMX pa3zenoB KHuru H.B.
Kapnosa Jlekuuu mo kBaHTOBO# nekTpoHnke. M.: @dusmatiut 1982, - 323c.
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HanmenoBanue

TemaTuka NpaKTUYECKUX 3aHATUN

dopma TEKyIIero

Ne pazzena (ceMuHapoB) KOHTPOJISI
1 2 3 4
1. Koapuuuenrsl JiHIITEHA. IIpoBepka ycBoeHuUs
3anaun A pemeHus B ayauropun: Ne 1,/ matepuana Jomari-
Bsaumopeiicteue usnyue- (2, 3(a) (Yactp nepsasi; jgexuusi nepsas, Hero 3afgaHus. Onpoc
HUSI C HHBEPCHOU cpenoit |cTp. 12 - 13);
Ha ngom: Ne 3 (6-1), 4, 5 Yactp mepBas;
Jekuus nepsasi, crp. 12 - 13)
2. HIupuHa cieKTpaJIbHOM JIMHUH. IIpoBepka ycBoeHuUs
3anauu 1 pemenus B ayautopun: Ne 1, (matepuana Jomari-
2, 3(a) (YacTb nepBas; jgekuus BTopasi, |Hero 3ajgaHusi. Onpoc
cTp. 21-22);
Ha ngom: Ne 3 (6-1), 4, 5 Yactp mepBas;
JeKuus Bropasi, cTp. 21-22)
Ycunienue
OnTHyeckure pe3oHaTopbl )
HasepoB 3anauu s pemieHus B ayauropun: Ne 1,
2 (Yactp mepBas; JIeKUUsS TPEThs, CTP.
29);
Ha nom: Ne 3, 4 Yacte nepBasi; JIEKIus
TPEThsl, CTp. 29)
Pe3oHnaTopsl
3anauu [uis pemeHus B ayauropun: Ne 1
(YacTp nepBas; jgekius mecrasi, crp. 61)
3. PacuérHoe 3aganume mo mopaeanposa-{IIpoBepka ycBoeHHUs
HHMIO TNPOLECCOB M3MEHEHHsl Hace/eH-|MaTepuala JOMall-
HOCTeH JHepreTMYecKMX COCTOSIHMIT B|HEro 3ananus. Omnpoc
PexxuMbl paOoThI 1a3€poB [TpeX YPOBHEBOW JIHepPreTHYecKOd CcHu-
cTeMe M YeThbIPeXypoOBHEBOI dHepreTH-
yecKoil cucreme (Ha MpuUMeEpe J1a3epoB
YAG:Nd, YAG:Yh).
4. CunxpoHu3anus Moj ITpoBepka ycBoeHMs
Turel nasepos 3anauu A pegleHHa B ayautopuu: Ne l|martepuana gomari-
(Hacte mepBasi; Jekuus OAMHHAALATAs,[HEro 3aaanus. Omnpoc
ctp. 112)
2.3.3 JlabopaTopHbIe 3aHATHS.
Ne HaumeroBarue HaumenoBanue mabopatopHbix paboT Popwma Texymero
paszena KOHTPOJIS
1 2 3 4
1. TEXHUYECKUH OTYET
1 VcenenoBanue cBoiicTs nanyuenns He-Ne-nazepa |10 /1a00paTOpHbIM
pabotam




2. Vicerne10BaHue CBOHCTB H3/TyUeHNs B TBepAOTEIb- | [EXHAMECKHH OTUET
2 HBIX Jla3epax Ha OCHOBE MOJyNpoBoHuKa; YAG:N; 10 1a00paTopHbiM
YLF:Nd paboram
3. HccrenoBanue TOIOMEHUS ONTHYECKUX [IEHTPOB TEXHHYECKUH OTYET
3 Yb® 1 Er3* u onpezenenue CiekTpoB cedenns no- |10 1A00PaTOPHBIM
TJIONIEHHSI ONITUYECKHUX IICHTPOB. paboram
4. HccenoBanue MOTIOMEHUs ONTHYECKUX [IEHTPOB TEXHHYECKUH OTYET
4,5 Yb® 1 Er®* u onpezenenue CliekTpoB ceyenns no- |10 1A00PaTOpHbIM
TJIOIIEHHUS ONTHYECKUX IICHTPOB. padoTam
5. W3ydeHre KUHETHK 3aTyXaHust TIOMHUHECLIEHIIUM OlI- TEXHHYECKUH OTYET
4,5 Treckux uentpos Yb® u Er3* B pasnuumbix crek- |11 1200paTOpHBIM
TpaJbHbIX AUAIIa30HAX paboram
6. H3y4eHne CrIeKTPOB CEUEHUS U3JTyUEHUS OIITHYE- TEXHHYECKUH OTYET
3 ckux nentpor Yb® u Er¥* B pasmrusbix criektpap- |10 1200paTopHBIM
HBIX JHara30oHax paboram
7. TeXHUYECKUU OTUYET
6 VI3yyenne CeKTPOB yCHIIEHHs ONTHYECKHX LUEHTPOB |10 1aGOpaToOpHBIM
Yb® u Er¥* B pasnuuHbIX CIIEKTPAIbHBIX HATA30HAX pabotam

[IpoBenenue 3aHATHI 1TaOOPATOPHOTO MPAKTUKYMa MPETYCMOTPEHO B JIAOOPATOPUH
«OnTraeckoro MatepuanoBeAcHUs»» (ayautopus 119¢) . B kauecTse mabopaTopHOro 000-
PYZOBaHMsI UCIIOJIB3YIOTCS pa3iuuHbie TBepaoTeabHbie masepsl: YAG:Nd, YLF:Nd; Ti-
canupOBBIH JIa3ep; MOIYITPOBOIHUKOBBIC JTa3ephl C JUTMHOW BOJIHBI reHepanmu 980 aM. B
KauecTBE CIEKTPAJIbHOTO O00OpYyJIOBaHMUS HCHOJIb3yeTcs MoHoxpomatop MJIP 204
(JIOMO-®otonnka). B kauecTBe MpUEMHUKOB U3TYUYEHHSI HCTIONIb3YIOTCS JJAaBUHHBIN (o-
tonuon (paboumii muamason 1000-1700 um); doroconmporusienus PbS, PbSe; I13C-
MaTpuia (crnekTpanbHblid auana3on 450-1000 um).

[IpoBenenue MoienpoBanHus GU3MUECKUX MPOIIECCOB U pacyeT T'eHEePAIMOHHbIX Ta-
paMeTpoOB HUCCIIEyeMbIX 00pa3I0B MPOU3BOIUTCS HA MEepCOHANBHBIX DBM, ocHaIeHHBIX
COOTBETCTBYIOILINM JIUIICH3HNOHHBIM 000y I0BaHUEM.

2.3.4 IIpumepHas TeMaTHKa KypCOBBIX padoT (IPOEKTOB).

CornacHo yueOHOMY IJIaHy KYypCOBBIE pabOThI (IPOEKTHI) MO JAHHOUW AUCITUTLIMHE
HE TIPEAYCMOTPEHBI.

2.4 IlepeueHb yueOHO-MeTOAUYECKOT0 O0ecIedeHusl IJIsl CAMOCTOSITeILHOI pa-
00THI 00y4YarOIIUXCS N0 AUCUHUILINHE (MOLYJTI0).

[Tepeuenp yueOHO-METOIUIECKOTO OOECTICUCHUS TUCITHU-

Ne Bun CPC TUTMHBI IO BBIOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1 [IIpopabotka yueoHoro|1l. Llyxanos B.H., fIkoBnes M.Sl. BonokonHo-onru4eckas
(TeopeTnUEeCcKOro Ma- |TCXHHUKA. [TpakTrueckoe pykoBoacTBo. — M.: Undpa-Nnxene-

Tepuana), mogroropka |Pui. - 2014.—304 c.
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K TEKyIIeH U IpoMe-
KYTOYHOM aTTeCTaIun
(3aué€ty u Bompocam)

2. Jlapkun A.U. Korepentras poronuka. — M.: BUHOM,
2007.

3. MUrnaros A.H. OnrosnekrpoHuka u HaHO(QOTOHUKA: Yued-
Hoe nocodue. — CI16.: U3marensctBo «Jlaub», 2011.- 504 c.

[TonroroBka k npaxkTu-
YECKUM 3aHITHIM

1. MeToauueckue yka3aHHsl 10 OPraHU3aluN CaMOCTOSITENIBHOM
paloThI CTYIEHTOB, YTBEPXKI€HHbIE KadeapOoi ONTOINEKTPO-
HUKH, TPOTOKOJ Ne 6

oT «01» mapta 2017r.

2. lanynxuit B.B. OnTrueckue MaTepuaibl Ha OCHOBE CTEKJISH-
HBIX MaTpull. — Kpacnonap.: Hosamus, 2016. — 64 c.

3. Ctporanosa E.B., I'anykuit B.B. Ontuueckoe maTepuanone-
nenue. Yacts |: yaueOHoe nocobue. — Kpacuonap.: Hosamus,
2015. - 72 c.

[ToaroToBKa K BBIMOJ-
HEHUI0 Ta00paTOPHBIX
pabor

1. MeToauueckue yka3aHusl 10 OpraHU3alluyd CaMOCTOSITENIbHOM
paboThI CTYIEHTOB, YTBEPXKICHHBIE KadeapOon OMTOIIEKTPO-
HUKH, IPOTOKOI Ne 6 oT «01» mapra 2017r.

2. Meroanveckre peKOMEHIalluy, OIMCAHMS U 3aaHus K TIPO-
BEJICHUIO JIa0OPAaTOPHBIX padOT pa3MeEIIeHbI B JIEKTPOHHOM HH-
(dhopMarnmoHHO-00pa3oBarensHOM cpene MoaynsHoro Jlnnamu-

yeckoro O0yuenns Kyol'V.

IlepedeHnb yueOHO-METOAMYECKOT0 0O0ecTieYeHHsl JUCIUILINHBI
10 TeMaM MPOrpaMMbl IJisi MPOPAOOTKH TEOPETHYECKOr0 MaTepuaJjia

HaumenoBauue
paszzena

[Tepeyenp yueOHO-METOAMYECKOTO 00ECTICUCHUS AUCITHU-
TUTMHBI TI0 BBITIOJIHEHUIO CAMOCTOSITEIBHON pabOoThl

Bgenenue B npenmer.

[Tannapos, C.M. BBeJieHue B KBAHTOBYIO M ONITHYECKYIO
JIEKTPOHHUKY [ DJIEKTPOHHBIN pecypc]: yuebd. mocooue / C.M.
[Mannapos, A.M. bamknpoB. — DnekTpoH. 1aH. — Mocksa :
TYCVYP, 2012. — 98 c. — Pexxum goctyna:
https://e.lanbook.com/book/5429. — 3ar. ¢ skpaHa.
[[Tangapos, C.M. ®du3nyeckne 0CHOBbI KBAHTOBOM JJIEKTPO-
HUKHM U GOTOHMKHM [DJIEKTPOHHBIN pecypc] : yuel. mocodue —
OnekTpoH. naH. — Mocksa : TYCVYP, 2012. — 47 ¢. — Pexum
nocryma: https://e.lanbook.com/book/10867. — 3aru. ¢ skpaHa.

BianmonaeictBue ns3-
JIyYEHUSI CO CPEION.

[ITangapos, C.M. BBeneHue B KBAHTOBYIO H ONITHYECKYIO
IJIEKTPOHHUKY [ DNEKTPOHHBIN pecypc] : yued. mocodue / C.M.
[Tangapos, A.W. bamkupoB. — DIeKTpoH. JaH. — MockBa :
TYCVYP, 2012. — 98 c. — Pexwum gocryna:
https://e.lanbook.com/book/5429. — 3ar. ¢ skpaHa.

[Mangapos, C.M. ®u3uyeckne 0CHOBbI KBAHTOBOI 3J1€KTPO-
HUKH ¥ POTOHMKH [DIIEKTPOHHBIN pecypc] : yuel. mocodone —
OnektpoH. AaH. — Mocksa : TYCVYP, 2012. — 47 ¢. — Pexum
noctyma: https://e.lanbook.com/book/10867. — 3ari1. ¢ skpaHa.

CtpykTypHas cxema
ONTHYECKOTO yCHIIN-
TeJs U Jlazepa.

lannapos, C.M. BBenenne B KBAHTOBYIO H ONITHYECKYI0
3JIEKTPOHHUKY [ DIEKTPOHHBIN pecypc] : yueod. mocodue / C.M.
annapos, A.W. bamkupos. — DneKTpoH. naH. — Mocksa :
TYCVYP, 2012. — 98 c. — Pexum gocrymna:
https://e.lanbook.com/book/5429. — 3aru. ¢ 9kpaHa.
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langapos, C.M. ®du3nveckue 0CHOBbI KBAHTOBOMH 3JIEKTPO-
HHUKH U (POTOHUKHM [DIIEKTpOHHBIN pecypc] : yuebd. mocodbne —
OnektpoH. gaH. — Mocksa : TYCVYP, 2012. — 47 ¢. — Pexum
nocryna: https://e.lanbook.com/book/10867. — 3ari. ¢ skpaHa.

Onruyeckue pe3oHa-
TOPBL.

3emMckuid, B.1. ®u3duka u TeXHMKAa UMIYJbCHBIX JIa3€POB Ha
KpacuTesx [DnekTpoHHbIH pecypc] : MmoHorpadus / B.U. 3em-
ckuit, FO.JI. Konecnukos, N.K. MemkoBCKuid. — DJIEKTPOH. JaH.
— Cankr-IlerepOypr : HIY UTMO, 2005. — 176 c. — Pexum
nocryna: https://e.lanbook.com/book/43763. — 3ari. ¢ skpaHa.

Pexumbl paboTel na3ze-
POB.

3emckuil, B.J. ®u3dnka 1 TeXHMKA MMILYJIbCHBIX J1a3€POB Ha
KpacuTeasix [DIeKTpoHHbIN pecypc] : MmoHorpadus / B.U. 3em-
ckuii, FO.JI. Konecnukos, N.K. MemkoBckuii. — DJIEKTPOH.
naH. — Cankr-IletepOypr : HUY UTMO, 2005. — 176 ¢c. —
Pexxum nocryna:_https://e.lanbook.com/book/43763. — 3ari. ¢
JKpaHa.

Turibl 1a3€pOoB.

lony6enko, HO.B. BoJ/IOKOHHBIE TeXHOJIOTHYECKHe Jiazepbl
[DnexTponHsbIi pecypce] : yueb. mocodue / FO.B. 'omybenko, A.B.
borpanos, FO.B. UBanoB. — Dnektpon. gan. — Mocksa : MI'TY
uMm. H.D. baymana, 2010. — 50 c. — Pexum nocrtyna:
https://e.lanbook.com/book/52342. — 3ari1. ¢ 3kpaHa.

Tumel na3epos.

3emMckuid, B.1. ®u3duka u TeXHMKAa UMIYJIbCHBIX JIa3€pOB Ha
KpacuTesx [DnexkTpoHHbIH pecypc] : MmoHorpadwus / B.U. 3em-
ckuit, FO.JI. Konecnukos, N.K. MemkoBCckuid. — DJIEKTPOH. JaH.
— Cankr-IletepOypr : HUY UTMO, 2005. — 176 c. — Pexum
nocryna: https://e.lanbook.com/book/43763. — 3ari. ¢ skpaHa.

Pacnpocrpanenue na-
3€pHOT0 U3JIy4YEHUs B
aTMocgepe, Bozie, Koc-
MOCE ¥ OIITHYECKOM
BOJIOKHE.

Tyuun, B.B. Jlazepbl U BOJIOKOHHAsI ONITUKA B OMOMe NI UH-
CKHUX HCCJIeIOBAHUAX [ DIEKTPOHHBIN pecypc| — DIEKTPOH.
naH. — Mocksa : @uzmartaur, 2010. — 499 c. — Pexum no-
cryna: https://e.lanbook.com/book/2350. — 3ari. ¢ skpaHa.

IIpumenenue asepos.

Beiiko, B.I1. OnopHblii KOHCIEKT JIeKIUH 110 Kypcy «PH3HKO-
TeXHHYECKHEe OCHOBBI JIa3epHbIX TexHoJaoru». Pasgen: Tex-
HOJIOTHYECKHe J1a3epbl U Ja3epHOe U3jledeHne [ DIEeKTPOHHBIN
pecypce] : yueb. mocobne — InextpoH. maH. — Cankr-Ilerep-
oypr : HUY UTMO, 2005. — 50 c. — Pexum pgocryma:
https://e.lanbook.com/book/43609. — 3aru. ¢ skpaHa.

Bornanos, A.B. Bo/iokoOHHbIE TeXHOJIOTHYECKHUE JIa3epbl M UX
npuMeHeHue [DNEKTPOHHBIH pecypc| : ydebd. mocodme / A.B.
bornanos, 10.B. I'onybenko. — OnextpoH. naH. — Cankr-Ile-
TepOypr Jlanb, 2017. — 236 c¢. — Pexum pgoctyna:
https://e.lanbook.com/book/101825. — 3ar. ¢ skpaHna.

Y4eOHO-METOINICCKIUE MAaTEPUAITBI JIJISI CAMOCTOATEILHOW PabOThI 00YUYarOIINXCS

W3 YUCJIa MHBAJIHJIOB U JIMII C OTPAaHUYCHHBIMHA BO3MOKHOCTSIMH 3710poBbs (OB3) mpemo-
CTaBISIOTCS B (JOpMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 370POBBS U BOCIPUSATHS
uHpOpMAIIH:

Jnst nun ¢ HapyILIEeHUSIMH 3PEHHUS:

— B (popMe 3JIEKTPOHHOI'0 JJOKYMEHTA WM B IEYaTHOU (hopMe YBETMUEHHBIM LIPU(TOM.
JIist iy ¢ HapyIIEHUAMH CIyXa:
— B (hOpMeE FIEKTPOHHOTO JTOKYMEHTA WIH NeYaTHOU (hopme.
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Jtst U1 ¢ HapyIICHUSIMEA OTIOPHO-/IBUTATEIBHOTO arliapara:
— B (popMe 3IEKTPOHHOTO JOKYMEHTA WJIU TIeYaTHOU opme.

JlaHHBII IEpeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTA
00yJarommxcs.

3. O0pa3oBarejibHbIE TEXHOJIOTUH

[Tpy m3ydeHuu AUCUUIUIMHBI IPOBOAATCS CIENYIOIME BUIbI YUEOHBIX 3aHATHNH U
paloT: JEeKIHUH, MPAKTUUECKUE 3aHATHS, JOMAIIHNE 33/1aHus1, TECTUPOBaHKE, 3aIINUTa JIa-
OopaTOpHBIX paboT, KOHCYJIBTALUH C IIPETIOIaBaTENEM, CAMOCTOSITEIbHAs paboTa CTy1eH-
TOB (M3y4€HHE TEOPETHYECKOI0 MaTepuana, MOATrOTOBKAa K MPAKTHUECKUMH 3aHSATHUSAM,
HOJIrOTOBKA K J1a00paTOPHBIM 3aHSATHUSM, BBINOJIHEHNE IOMAIIHUX 3aJJaHUi, IOATOTOBKA K
TECTUPOBAHUIO U 3aYETY).

Jlnst mpoBelleHUsl YacTy JIEKIIMOHHBIX 3aHATUN MCMOJIb3YIOTCS MYJbTUMEIUITHBIE
CpPEICTBa BOCIPOM3BEACHUS AKTHBHOIO COAEPKMMOIO (3aHATUS B HMHTEPAKTUBHOU
¢dopme), MO3BOJIAIONIETO CTYIEHTY BOCIPUHUMATh OCOOEHHOCTH N3y4aeMOM IUCIUIUINHB,
UTPAIOIINE PEIIAONIYI0 POJIb B MOHUMAHUHU M BOCIIPHUSATHH, a TaK k€ B (OpMHpOBaHHU
npodeccuoHanbHbIX KoMIeTeHIHH. [1o psay TeM TUCHUIIITMHBL JEKUMNA TPOXOIUT B Ki1ac-
cudeckoM ctuiie. CTyZIGHTY B peKHME CaMOCTOSATENIbHOM paboThl PEKOMEHIYeTCsl UCIIOIb-
30BaTh JUTEPATYpPy U POCMOTP BUAEO IO TeMaM B ceTu IHTEpHET.

[Tpu npoBeeHNN NPAKTUYECKUX 3aHATUH MOKET HUCIIOJIb30BAThCS AOCKA, [Tl pac-
YEeTOB M aHAJIN3a JAHHBIX MOT'YT IIPUMEHATHCS JOTIOJIHUTEIIbHBIE CIIPABOYHBIE MAaTEPHAJIBL.
[IpenBapuTenbHO N3yyasi peKOMEHIOBAaHHYIO JINTEPATYPy CTYAEHTHI TOTOBSTCS K IPaKTH-
YECKOMY 3aHTHIO - aHATM3UPYIOT PEUIOKEHHBIE B yUeOHHUKE MTPUMEPHI PEIICHUS 3a/1a4.
Ha npakTudeckux 3aHATHSAX ydeOHas rpyIa AeJUTCS Ha MOATPYIIIbI Mo 5-7 YeroBeka.
Kaxxoii moarpymne BbIAAIOTCS CBOM HCXOIHBIX JaHHBIE K pacCCMaTpUBAEMBbIM Ha 3aHATHUN
3agauam. Pemenue 3agaun rpynmna opopmMisieT Ha Jocke U myOnuyHo 3amuiiaet. [Tpu Bo3-
HUKHOBEHUU TPYJHOCTEH MperojaaBaresib MOMOraeT IpynmnaM B JOCTUKEHUHU MOJIOXKH-
TEJIBHOTO pe3yJibTaTa. B X0/1e NpoBepKU MPOMEKYTOUHBIX PE3yJIbTaTOB, [IONCKA U UCIIPAB-
JIeHUs OIIMOOK, OCYIIECTBIISIETCS] MHTEPAKTUBHOE B3aMMOCHCTBHE BCEX YUACTHUKOB 3a-
HSATUS.

[Tpu npoBeaeHnn 1a60PaTOPHBIX pabOT MOATPYINa pazdUBaAETCs HA KOMAHJIbI 110
2-3 yenoBeka. Kaxoil komanje BbIIa€Tcs 3aJlaHUe Ha BBINOJIHEHHE J1a0OpaTOPHOU pa-
00Thl. CTYJIEHTBI CAMOCTOSITENBHO PACHIPENEIAIOT 00S3aHHOCTH U MIPUCTYIAOT K BBINOJI-
HEHUIO 3a/1aHus, B3aUMOJIEUCTBYS Mex 1y co0oil. [IpenonaBarens KOHTPOIUPYET X0 BbI-
NOJIHEHMsI paboThl Kax/10i rpynnoi. YTO4HsAsS X0 paboThl, €CIIU CTYJEHTbI YTO-TO BbI-
HOJIHAIOT HE NPaBUJIBHO, IIPENOJABATEND [IOMOTAET UM IIPEOOJIET CIIOAKHBIE MOMEHTHI U
IIPOBEPSET JIOCTOBEPHOCTh MOJYYEHHBIX SKCIEPUMEHTAJIbHBIX pe3yabpTaToB. Ilocie
o(popMIICHUS] TEXHUYECKOTO OTYETa KOMaH/Ibl OTBEUAIOT Ha TEOPETUYECKUE KOHTPOIbHbBIE
U JIOTIOJTHUTEIbHBIE BOIIPOCHI U 3alIUIIAIOT JIA0OPaTOPHYIO padoTy.

KoHcynbranuu npoBoasTcs pa3 B IB€ HEAETHU ISl pPa3bsiCHEHUS MPOOJIEMHBIX MO-
MEHTOB MPU CAMOCTOATEILHOM M3yUYE€HUHU BOMPOCOB U3y4yaeMOM TUCHIUIIITUHBIL.

Takum 00pa3oM, OCHOBHBIMHM 00pPa30BaTeIbHBIMH TEXHOJIOTMSIMH, HCIOJIb3Yye-
MBIMH B Y4eOHOM INpouecce sIBJSIIOTCA: NHTEPAKTUBHAS JIEKLINS C MyJbTUMEANIHON CH-
CTEMOM U aKTUBHBIM BOBJICYEHHEM CTYACHTOB B y4eOHBIH Ipoliecc; 00CYKIACHHUE CIOXK-
HBIX U JUCKYCCHUOHHBIX BOIIPOCOB U MPOOJIEM U C MOCIEAYIOIUM Pa300pOM ITHX BOIIPOCOB
Ha IPAaKTUYECKUX 3aHATHAX; Ja00paTOPHBIE 3aHATHS — paboTa CTYACHTOB B MaJIbIX TPYIIaxX
B PEXUMAX B3aUMOJACUCTBHS «IpPENofaBaTellb — CTYJIEHT», «CTYJIEHT — MPENoAaBaTENby,
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«CTYJEHT — cTyAeHT». lIpu npoBeeHny NpakTHYECKUX U J1a00paTOPHBIX YUEOHBIX 3aHITUN
NPEIyCMOTPEHO pa3BUTHE Y 00yUYaIOUIMXCsl HABBIKOB KOMAaHHOM PabOThI, MEKITUYHOCTHOM
KOMMYHUKALUH, IPUHATUSA PELLICHUN U JIMJIEPCKUX KAYECTB.

JIns min ¢ OrpaHM4EeHHBIMY BO3MOXKHOCTSIMU 310POBBS IIPEAYCMOTPEHA OpraHn3a-
111 KOHCYJIbTALMM C HCIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

4. Ouenquue cpeacTrBa IJid TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH U IIPOMEIKY-
TOYHOM aTTeCTalluu.

B npouecce moAroToBKH K OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI, ONPOC U MPAKTHYE-
ckuM 3ananusM popmupytores Bee Tpedyembie DI'OC u OOIT nns manpasnenus 11.03.02
«H(pOKOMMYHHUKAIIMOHHBIE TEXHOJIIOTUU U CUCTEMBI CBA3M» (podwib: "OnTHuecKkue cu-
creMbl U ceTu cBsa3u') kommerennuu: [1K-5, ITK-19, T1IK — 28.

Texymmii KOHTPOJIb OPraHW30BaH CIIEMYIONINX B (hopMax: 3amuTa J1abopaTopHBIX
paboT, KOHTpOJIbHAs paboTa, OMPOC, B XOJI€ MPAKTUYECKUX U TA00OPATOPHBIX 3aHITHUX ITY-
TEM OILICHKH aKTUBHOCTH CTYJIEHTa U PE3YJIbTATUBHOCTHU €0 ACUCTBUIA.

Hwxe nmpuBoauTtcs nepeyeHp M npuMepbl OUEHOYHBIX CPeACTB. [10JHbI KOMILIEKT
orneHOYHBIX cpeacTB npuBoautTces B POC auctumummasl b1.B.J[B.07.01 «BonokonHbIe J1a-
3€pbl U yCUIIATEITN.

4.1 ®oHj O1IeHOUYHBIX CPEACTB /sl NPOBeAeHUs TeKYIero KOHTPOJIs.

@oHJ OLIEHOYHBIX CPEACTB AJIs IPOBEICHUS TEKYIIETO KOHTPOJIS COAEPIKUT:
— BapUaHThl KOHTPOJBHBIX PaldoT;
— KOHTPOJIbHBIE BOITPOCHI K JIa0OpaTOPHBIM paboTaM U TpeOOBaHMS K COJEPIKAHUIO OTYETA.

IIpumepbl BAPHAHTOB KOHTPOJILHBIX PadoT

Cucrema OLICHOK BBIITOJIHEHUS! KOHTPOJIBHOTO TECTUPOBAHUS:
— «OTJIMYHO» — KOJIMYECTBO MPABUIILHO PEIIEHHBIX 33/1a4 - 3;
— «XOPOUIO» — KOJIMYECTBO NMPABUIIBHO PEIICHHBIX 3ajay - 2;
— «yJOBJIETBOPUTEIBHO» — KOJIMYECTBO MPABUIILHO PEIICHHBIX 33/1a4 - 1

Hwxe npuBoauTcs npuMep HEKOTOPBIX 3aJaHUN KOHTPOJIBHOI'O TECTUPOBAHMUS.
BapuanT Ne 1

No 1.

[Tycth nmBa BO30YXXIEHHBIX YPOBHS HAXOMITCS B TEPMOJWHAMUYECKOM PABHOBECHH.
Haiigute OTHOCUTENBHYIO HACEJIEHHOCTh BEPXHETO YPOBHS MO CPABHEHHUIO C HIKHUM,
€CJIM PHEPTETUYECKHUI 3a30p MEXKIYy YPOBHSIMHU COOTBETCTBYET YaCTOTE T'€HEPAIIHOHHOTO
nepexoja 24 I'Tu npu temneparype 300 K.

Ne 2.

Brruncinure paBHOBECHYIO pa3HOCTb HACEIEHHOCTEN B ABYXYPOBHEBOM CUCTEME IpU 1=
300 K, oTHeceHHY0 K 00IeMy YUCIly YacTHL], CYMTAsi KPATHOCTU BBIPOXKJICHUSI YPOBHEHN
OJIMHAKOBBIMH, JUIS CIy4as, KOTJa SHEPreTUYECKUH 3a30p MEX 1y HUMHU cocTasiser 10 3B.
VYKakuTe JJIMHBI BOJIH U YaCTOTBI COOTBETCTBYIOILUE U3TYUYEHUIO.
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Ne 3.

HaiiguTte oTHOCUTENBbHBIE HACETIEHHOCTH YHEPIeTHUYECKUX COCTOSIHUM, COOTBETCTBYOIINX
JUTMHE BOJIHBI TeHepannoHHoro nepexonaa anst CO2 nazepa (A = 10,6 MKM) ripu Temriepa-
type 77 K.

Bapuant Ne 2

Ne 1.

[Iycth nBa BO30YKIEHHBIX YPOBHS HAXOASTCS B TEPMOJMHAMUYECKOM PAaBHOBECHUHU.
Haiiiure OTHOCUTEIBHYIO HACENEHHOCTh BEPXHErO0 YPOBHS IO CPAaBHEHUIO C HUKHUM,
€CJIM SHEPreTUYECKUM 3a30P MEXK]y YPOBHSAMH COOTBETCTBYET JUIMHE BOJIHBI TE€HEpalu-
oHHoro nepexoaa 1,064 mxm npu temneparype 77 K.

Ne 2.

BrlunciauTe paBHOBECHYIO Pa3HOCTh HACEJIIEHHOCTEW B IBYXYPOBHEBOHM cUCTEME IIpU 1=
300 K, oTHeceHHYyI0 K 001IeMy YHCITy YacTHII, CUUTAst KPATHOCTH BBIPOXKACHUS YPOBHEH
OJIMHAKOBBIMH, I Clly4das, KOrJia 3HEpreTHYECKUil 3a30p Mexay HUMH cocrtasiser 0,1
»B. YkaxuTe MIMHBI BOJIH U 4aCTOTHI COOTBETCTBYIOLINE U3JIYyYEHUIO.

No3.

HatinuTe oTHOCHTETHbHBIE HACETICHHOCTH YHEPTETHUECKUX COCTOSTHUHN, COOTBETCTBYFOIIMX
JUTMHE BOJIHBI T€HEPAIMOHHOTO Tepexo/ia sl aproHoBoro jasepa (A = 0,488 Mkm) npu
temneparype 77 K.

KonTpoabhas padora Ne 2
BapuanT Ne 1

Ne 1.

EctecTBeHHas mupuHa nuHUM reHepannonHoro nepexona CO2 — nazepa ((A = 10,6 mxm)
MEX]ly KoJieOaTeIbHBIMU YPOBHSIMU OCHOBHOT'O 3JIEKTPOHHOTO COCTOSTHUS cocTaBisieT S0
Ml 1. YeMy paBHO CIIOHTaHHOE BPEMS )KM3HU BEPXHETO JIa3€PHOTO YPOBHSI?

Ne 2.

HeomHOpo HOCTh BHYTPEHHUX 3JIEKTPOCTATUYCCKUX TOJICH 00YCIIOBIUBACT CHIILHOE HE-
OJTHOPOJHOE YITUPECHHE. JINHUS JIFOMUHECIICHIIMHM HOHA HEOIMMA B CTEKJIE, COOTBETCTBYET
nepexony *Farz — 4l (A = 1,06 MkM), umeeT nonymupuny Ak ~ 30 am. Kakoso s¢dex-
TUBHOE BpeMsl TIOTIEPEYHON pellakcallii noHa Heoguma?

BapuanT Ne 2
Ne 1.
Kakoif MexaHu3M yHIMpeHus: CIeKTPaIbHBIX JIMHUN TPpeodiaiaeT B KyOMUYeCKIX KpUCTa-

nax? B crexnax? UTo sBisieTCSl MPUIMHON HEOJHOPOIHOTO YITUPEHUS CIIEKTPAIbHBIX JIN-
HUI B IPUMECHOM KpucTaie?

Ne 2.
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YeMmy paBHA INMPUHA BEPXHETO JIA3€PHOTO YpOBHs “F32 HOHOB HEOmMMa B CTEKIIE, €CIH
HUKHHH J1a3epHBIA yPOBEHb JIE3aKTUBHPYETCs cO CKOpocThio 1/102= 108 ¢!, Cuurars, nu-
HHUS IIOMUHECHEHIINE HOHA HEOJMMA B CTEKJIE, COOTBETCTBYET nepexoay ‘Fap — i (A
= 1,06 mx™m), umeet nonympuny AA = 30 HM.

IIpumepsbl KOHTPOJIBbHBIX BONPOCOB MPH 3a1HUTE JA00PATOPHBIX PadoT

[TepeunciuTe OCHOBHbIE MaTepUabl, IPUMEHSIOIINECS B KAUECTBE ONTUYECKUX YCUIIH-
TEJIEH.

OO0BsacHuTE PU3NIECKHUE TPOIECCHI, MPOTEKAIONINE B ONTHYECKOM MaTEpHaJie IPU BO3-
JIeMCTBHE HA HETO JIEKTPOMATrHUTHBIM I10JIEM

[lepeuncauTe KBaHTOBBIE NIEPEXOBI B ONTUYECKOM MaTepHalle.

O0BsacHUTE 0COOEHHOCTH Ka)KI0TO KBAHTOBOTO MEPEX0/1a, OCYIIECTBIISIOMIETOCS B ONTH-
YECKOM MaTepuale.

B 4yem cyTh HHAYLIMPOBAaHHBIX N1EPEXO/I0B.

Uro coboii npeacTaBisieT «abCoMOTHO YepHOe Teo». KakoBsl ero 0coOeHHOCTH U OC-
HOBHBIE XapaKTEPUCTUKH.

[Tepeuncnute ycnoBusi, KOTOpble HEOOXOAUMBI JJIsl IPOLIECCA YCUIEHUS JJIEKTPOMArHUT-
HOTO MOJIS.

YUTo Tako€ ONTUYECKUI PE3OHATOP.

OCHOBHBIE TUITBI ONITUYECKUX PE30HATOPOB U UX XAPAKTEPUCTHUKHU.

B yem 0cOOEHHOCTB pE30HATOPOB TUTAH-CANI(PUPOBBIX JTA3EPOB.

KakoBbI 0COOEHHOCTH KOJIBLIEBBIX PE30HATOPOB.

[lepeuncnuTe OCHOBHBIE F€HEPALIMOHHBIE TApaMETPHI Jia3epa.

Kak BnusieT TeMneparypa Ha reHepaliOHHbIE TapaMeTphbl.

OT yero 3aBUCUT €CTECTBEHHAS IIMPUHA JINHUH.

KakoBa 0COOEHHOCTh CUCTEMBI OXJIAXK/ICHUS BOJOKOHHBIX YCUIIMTENEH U J1a3€pOB.

Yem onpenensieTcss MOJIOBask CTPYKTYpa U3JIyUEHHS] B AKTUBHOM JIa3€pPHOM 3JIEMEHTE.
Yo Takoe CUHXpOHHU3ALMS MO/,

B yem ocobennoctu EDFA ycunurens.

[TpuHIMN 1eHCTBUS UMITYJILCHOTO PEXXUMa pabOThI JIA3€pHOM CUCTEMBI.

[TpuHLIMT MOIYASUHU JOOPOTHOCTH ONTHYECKOTO U3ITYUYECHHUS.

B yem 0coOEHHOCTh aKTHBHBI M TACCUBHBIX ONTHYECKUX 3JIECMEHTOB JIA3€PHOU CUCTEMBI.
Kak ocymectBnsieTcst pexkxuM paboThl PEeMTOCEKYHTHBIX J1a3€POB.

Yro Takoe Operosckas pemeTka.

[TepeuncnuTe TUIBI OPETOBCKUX PELIETOK U X OCOOCHHOCTH U MPUHIIMUIIBI UCIIOJIb30Ba-
HUSL.

4.2 ®oH/1 OLIEHOYHBIX CPEACTB JIl POBEICHUSI TPOMEKYTOUHON aATTEeCTAIUN.

®DOoH/| OIICHOYHBIX CPEJCTB LIS MPOBEACHUS MPOMEKYTOYHON aTTECTAIlMKA COIEP-
JKUT KOHTPOJIbHBIC BOIPOCHI U MPAKTHUECKUE 33 JaHUSI BLIHOCUMbIE JIsI OLICHUBAHMSI OKOH-
YaTeIbHBIX PE3YJILTATOB 00YUCHUS 110 JUCIUTUIHHE.

Pe3ynbTarhl IpOMEXKYTOYHON aTTECTAlMU (3a4eT W K3aMCH) BBICTABJISIFOTCS UC-
XOJIs1 U3 Pe3yJIbTaTOB ClIa4u Ja0OPATOPHBIX PabOT, BBIMOJIHEHHS KOHTPOJIBHBIX Pa0OT CTY-
JICHTOB, MTOCCIICHHSI U PE3YJIbTATOB YYaCTHUS B IUCKYCCHSIX HA 3aHATHUSX, MPOBOISIINAXCS
B UHTEPAKTUBHOU (opme.
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4.2.1. Bompockl 1 MPUMEPHI TUTIOBBIX MPAKTUIECKUX 3aJJaHHiA, BRIHOCUMBIC Ha 3a-

YeT B 7-M ceMecTpe Mo AUCHUILTNHE «BOJIOKOHHBIE J1a3ephl U yCUIIUTEIN I HallpaBJie-

Hust noarotoBku: 11.03.02 MubokOMMyHUKAIIMOHHBIE TEXHOJIOTMH M CUCTEMBI CBS3H,

npopwis "ONTHYECKHE CHUCTEMBI U CETH CBS3H" (IPOMEXYTOUHAs AaTTECTAlUs MOXKET

OBbITH BBICTABJICHA 110 Pe3yJIbTaTaM aKTUBHOCTH CTYACHTA MPH BBIOJIHEHUU U 3AIIUTHI Jia-

O0paTOPHBIX padOT C YUETOM MOCEIIEHUS JIEKLINN)

1. IlepeunciauTe OCHOBHbIE MATEPUAIIBI, IPUMEHSIOLIUECS B KAYECTBE ONTUUYECKUX YCHU-
JUTENEN.

2.  OObsicHuTe (PU3MYECKHE MPOLECCHI, MPOTEKAIOIUE B ONTUYECKOM MaTepualie Mpu

BO3JICHCTBUN HA HETO 3JIEKTPOMArHUTHBIM MOJIEM

[lepeuncnuTe KBaHTOBBIE NIEPEXObI B ONTHUYECKOM MaTepHalle.

4.  OObscHHUTE OCOOEHHOCTH KaKJI0r0 KBAaHTOBOT'O MEPEX0/a, OCYIIECTBIISIONIETOCS B

ONTUYECKOM MaTepHale.

B yem cyThb HHIYLIMPOBaHHBIX IIEPEXOJIOB.

Urto coboii mpeacTaBisieT «abCOMOTHO YepHOe Teno». KakoBbl ero 0COOCHHOCTH U

OCHOBHBIE XapaKTEPUCTUKHU.

7.  llepeuncnuTte yciaoBusi, KOTOpbIe HEOOXOIMMBI JUIS MPOLIECCa yCUIICHHS JIEKTPOMar-

HUTHOTO MOJIS.

YT0 Takoe ONTUYECKUM PE3OHATOP.

9.  OcHOBHbIE TUIIBI ONITUYECKUX PE3OHATOPOB U UX XaPAKTEPUCTUKH.

10. B uem 0cOOEHHOCTH PE30HATOPOB TUTAH-CANI(PUPOBBIX JIA3EPOB.

11. KaxoBbl 0COOEHHOCTH KOJIBLIEBBIX PE30HATOPOB.

12. Tlepeuncnute OCHOBHBIE F€HEPAIIMOHHBIEC TAPAMETPHI JIa3epa.

13. Kak BiusieT TemiiepaTypa Ha reHepaliMoHHbIE TapaMeTphl.

14. Ot 4ero 3aBUCUT €CTECTBEHHAS IIMPUHA JINHUH.

15. KakoBa 0COOEHHOCTh CUCTEMBI OXJIAXK/ICHUS BOJOKOHHBIX YCUJIMTENEH U J1a3epOB.

16. UYewm ompenensieTcss MOJOBast CTPYKTYpa U3Iy4YeHUs B AaKTUBHOM JIa3€pHOM DJIEMEHTE.

17. Yto Takoe CUHXpOHHU3AIHUS MO,

18. B uem ocobennoctu EDFA ycumuTens.

19. TlpuHiun nedcTBUS UMITYJIHLCHOTO PEXUMa paOOTHI JIA3€pHOI CUCTEMBI.

20. TlpuHUun MOAYJSAIHUHA JOOPOTHOCTH ONTHUYECKOTO U3ITy4EHHSI.

21. B 4yeM 0COOCHHOCTH aKTHBHBI U MTACCUBHBIX ONTHYECKUX AJICMCHTOB JIA3CPHOM CH-
CTEMBI.

22. Kak ocyuiecTBisieTcst peKUM paboThl PEeMTOCEKYHIHBIX JIa3€POB.

23. Uto Takoe OperoBcKas pemeTka.

24. TlepeuncnuTe THUITBI OPETOBCKUX PEIIETOK U UX OCOOCHHOCTH W MPHUHIIUAIIBI HCTIONb-
30BaHMUS.

o o w

oo

[IpakTnueckoe 3aganue Ne 1.
Kakoit MexaHu3M yImmpeHus: CIIeKTPaTbHBIX JTHHAN TpeobaaiaeT B KyONIeCKuX KprcTa-
nax? B crexnax? UTo sBIseTCS MPUIMHON HEOJHOPOIHOTO YITHPEHUS CIIEKTPAIbHBIX JIH-
HUI B IPUMECHOM KpucTaie?

[Ipaktuueckoe 3aganue No 2
Bbruncnnre paBHOBECHYIO Pa3HOCTh HACEIEHHOCTEW B JIBYXYPOBHEBOH cucteme npu T=
300 K, oTHeceHHy10 K 001IEMy YHCITy YacCTHII, CYUTAst KPATHOCTH BBIPOXKICHHS YPOBHEU
OJIMHAKOBBIMH, JJISl CIIy4as, KOTJla SHEPreTUYECKHUi 3a30p Mexy HuMU coctasiseT 0,1
3B. YkaxxuTe IMHBI BOJH U YaCTOThI COOTBETCTBYIOIINE U3ITYUYEHHUIO.
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[IpakTrueckoe 3aganue Ne 3
YeMy paBHA IIMPHHA BEPXHETO Ja3€PHOTO ypoBHA *F3/2 HOHOB HEOAMMA B CTEKIE, €CIH
HUOKHUM JTa3epHBINA yPOBEHb J€3aKTUBUPYETCS cO CKOpocThio 1/102= 108 ¢L. Cuurars, nu-
HHS IIOMUHECHEHIINE HOHA HEOJMMa B CTEKJIE, COOTBETCTBYET nepexoay Fan — *lip (A
= 1,06 mxMm), numeet nonymupuny AA = 30 HM.

O1eHKH «3a4eT» 3aCIyKUBACT 00yJaromuics KOTOPBIN, KAk MUHUMYM, TIOKa3aJ 3Ha-
HUSI OCHOBHOT'O Y4eOHOTO MaTepuaia B 00beMe, HeOOXO0AMMOM IS adbHEHTIIeH
y4eObI U IPEACTOSIICH pabOThI O MPOGECCHH, CIIPABIISIIONIANCS C BBITIOJTHCHHEM
NPAaKTHYECKUX 3a/IaHUH, PEAYCMOTPEHHBIX MPOTPAMMO, 3HAKOMBIX C OCHOBHOM JIH-
TepaTypou, peKOMeHI0BaHHOU mporpammoit. OrieHka "3auet" BhICTaBIACTCA 00y4aro-
IIMMCSI, IOMyCTUBIIUM MOTPEUTHOCTH B OTBETE HA 3a4YE€TE U MPHU BHITIOJHEHUHU MTPAKTHU-
YEeCKHUX 3aJaHuil, BBIHOCUMBIX Ha 3a4€T, HO 00JIaJat0IMM HEOOXOJUMBIMU 3HAHUSIMU
U YMEHUSIMU JIJIs1 KX YCTPAHEHUS MTPU KOPPEKTUPOBKE CO CTOPOHBI MPETogaBaTels.

Ornenka ""He 3a4TeHO" BBICTABISIETCS 00yUaromeMycs, OOHaAPYKUBIIIEMY CYIIECTBEH-
HbIE MPOOETBI B 3HAHUSX OCHOBHOTO MPOrPaMMHOI0 MaTepHualia Mo AUCLHUILIHHE, J10-
MyCTUBIIEMY MPUHIIMIHAIbHbIEC OIIUOKH B BHIIIOJIHEHUH MPEIYCMOTPEHHBIX MPO-
rpaMMOii TPAKTUUECKUX 3aaHU (OTCYTCTBUE 3HAHUI 3HAUUTEIHHON YaCTH MPO-
rPaMMHOI0 MaTepuaia; HeIOHUMaHUe OCHOBHOTO COZEPKaHUsI TEOPETUUECKOTO Ma-
TepHaJia; HeClIOCOOHOCTh OTBETUTh HAa YTOUYHSIOIIKME BOMIPOCH]; HEYMEHHUE IPUMEHSTh
TEOpPETHUUECKHUE 3HAHUS TIPU PEIICHUH NMPAKTUUECKUX 3a]a4 JOIyCTUBILIEMY MPUHIIH-
NUalbHbIE OMMOKH, KOTOPHIE HE MO3BOJIAIOT €My MPOIOJKUTE 00yUeHHE UK TIPUCTY-
NUTH K MIPaKTUYECKOHN MpodhecCHOHANbHON AeSTEIHbHOCTH 0 OKOHYaHUHU 00pa3oBa-
TEJNBHOTO YUPEKACHUS O€3 JONMOTHUTENbHBIX 3aHATHI 110 COOTBETCTBYIOIICH TUCIIH-
TIJTUHE).

OueHoYHBIE Cpe/ICTBA JI1 UHBAIUAOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSAMM 3710-
POBBsI BEIOMPAIOTCS C YIETOM MX WHIUBUAYAJIBHBIX ICUXO(PU3UIECKUX OCOOCHHO-
CTEMN.

— IIpu HGO6XOI[I/IMOCTI/I WHBAJINJAaM U JIMLIaM C OIrpaHUYCHHBIMH BO3MOKHOCTAMU 310-
POBbBA MPCIOCTABIIACTCS JOITOJIHUTCIBHOC BPCMA VIS IIOATOTOBKU OTBCTA,

— TIpH IPOBEACHHUH MPOIIEAYPHI OIICHUBAHUS PE3YJIHTATOB 00YUEHUS MHBAIUIOB U
JIUIT C OTPAHUYCHHBIMHA BO3MOXHOCTSIMH 3JI0POBbSI MPETyCMAaTPHUBACTCS UCITOIb30Ba-
HUE TEXHUYECKUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3M C MX UHIUBUAYAJIBHBIMH OCO-
OCHHOCTSMU;

— IIpu HGO6XO)II/IMOCTI/I JJIsA 06y‘-Ia}OHII/IXC$I C OrpaHNMYCHHBIMU BO3MOXHOCTAMMU 300~
POBbLA M HHBAJIIMAOB IIpOoHCAYypa OLCHUBAHUSA PE3YJILTATOB 06yquH;1 IO AMCHHUIIIINHE
MOXCET IPOBOAUTHLCA B HCCKOJIBKO OTAIlOB.

Tun npubopa B MB kOwm I'ig

KT 215 B 10 20 3 500
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[Ipouenypa orileHMBaHUS PE3yIbTATOB 00YUEHUSI MHBAIUIOB U JIUI] C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMH 37J0POBBS [0 TUCLUUILIMHE (MOIYJII0) IPEAYyCMaTPUBAET IPEI0CTaB-
JeHue uHpopManuu B popmax, aJanTUPOBAHHBIX K OTPAHUYEHHUSAM UX 3JI0POBbS U
BOCIIPUSATHS HHPOPMAIIUHN:

JI7ist Ut ¢ HapyIIeHUSIMU 3PEHUS:

— B IIe4aTHON (hopMe YBETUUCHHBIM IIPUPTOM,

— B (hopMe 3IEKTPOHHOTO JJOKyMEHTA.

JIist ut ¢ HapyIIeHUSIMU CITyXa:

— B IeyaTtHou popme,

— B popMe IEKTPOHHOTO JTOKYMEHTA.

J1is vl ¢ HapyIIEHUSIMU OTIOPHO-/IBUTaTENILHOTO arlapara:
— B TIe4aTHOU (hopme,

— B popMe IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TTIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUIMOCTH OT KOHTHHT€HTA
00yyYaroImXxcs.

4.2.2 Bornpocsl ¥ IpUMEphl TUTIOBBIX MPAKTUYECKUX 3aJlaHUI, BHIHOCUMbIE Ha
DK3aMEH B 7-M CEMECTpe IO AMCLMIUINHE «BOJIOKOHHBIE Ja3epbl U yCHIUTEIN» JUIs
HanpasieHus: noarotoBku: 11.03.02 MHpOKOMMYHUKAIIMOHHbIE TEXHOJIOTUU U CH-
CTEMBI CBSI3H, MPOPMiIb "ONTHUECKHE CUCTEMBI U CETU CBSI3U" (IPOMEXKYTOUHAs aTTe-
CTalMsI MOKET OBITh BBICTABJIECHA IO pe3ysibTaTaM aKTHMBHOCTH CTYJIEHTa MPU BBINOJ-
HEHUU U 3aLIUTHI 1a00pPaTOPHBIX PabOT C YYETOM MOCEIICHUS JISKIIHI)

BOl'[pOCbl AJIA MOATOTOBKH K IK3aMEHY

1.  DTanbl pa3BUTUSA KBAHTOBOM 3N1EKTPOHUKN. OCHOBHblE NPUOOPbI U YCTPOMCTBA CU-
CTeM OMTUYECKOW CBA3MN.

2. Buapbl KBAHTOBbIX Nepexonos.

3. MHBepcHaAa HaceNeHHOCTb.

4.  WwnpurHa cnekTpasbHOW IMHUMN.

5. B3aumopgencteue berymx 3/1eKTPOMArHUTHbIX BOJIH C aKTUBHOM Cpeao.

6. YcnosuA ycuneHus u reHepaumnmn KonebaHui B KBAaHTOBbIX CUCTEMAX.

7.  CTpyKTypa 3/IEKTPOMArHUTHbIX NONAEN ONTUYECKUX PE3OHATOPOB.

8.  DdPeKT HacbiweHus.

9. CneKTpanbHble XapaKTEPUCTUKN ONTUYECKMX PE30HATOPOB.

10. MHOrocnomHble U AU3NEKTPUYECKME NOKPbITUA U MHTEPDEPEHLMOHHbIE GUNBTPBI.
11. TllepecTtpanBaemble pe3OHaToOpbI.
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12. CeneKkuma NpoaoNbHbIX U NONEPEYHbIX MO, ONTUYECKMX PE30HATOPOB.

13. MmnynbcHble peXxnmbl paboTbl Na3epos.

14. XapaKTepuUCTUKM M NapameTpbl peXXMMOB PaboTbl 1a3epos.

15. AKTMBHaA M NacCMBHAA CUHXPOHU3ALMNA MOL MPU U3yYEeHUU Na3epoB.

16. Moaynauma gobpoTHOCTM PE30HATOPOB /1a3epPoB.

17. TseppoTenbHble nasepbl. MeToabl UX HAKAYKMU.

18. Bo0ONOKHa, KaK aKTUBHaA cpena, 41A Na3epos.

19. Bo0O/IOKHA ANA HaKaYyKM BOJNOKOHHbIX /1a3epOoB.

20. BonoKHa oA oNTUYECKMUX MYNbTUMNIEKCOPOB U AeMYyNbTUMNNEKCOPOB.

21. BonokKHa gn1a oNTUYECKUX MOLYNATOPOB.

22. BOJIOKHaA Ans onTUYecKkmnx GUbTPOB.

23. BonokHa gna KomneHcaumu gucnepcun.

24. BOANOKHA ANA UCTOYHUKOB CYNEePKOHTUHYYMaA.

25. 06uana xapaKTepucTMKa oNnTUYECKUX YyCUAUTENEN.

26. MpuHUMN paboTbl apbuesoro ycuantens.

27. OCHOBHbIE 3N1EMEHTbI U XapaKTEPUCTUKN 3pOMEBOro BONOKOHHOIO YCUNUTENS.
28. [peumyuiectsa M HeAOCTAaTKN 3pOMEBBIX BOJIOKOHHbIX YCUAUTENEN.

29. Matepuanbl gna 3pbmeBbIX BOTOKOHHbIX YCUAUTENEN.

30. O6uwan xapaKTepPUCTUKA BOJIOKOHHbIX 1a3€POB.

31. CpaBHeHWe BOJIOKOHHbIX 1a3epoB C APYrMMM TUNamu na3epos.

32. OCHOBHbI€e 3/IeMeHTbl KOHCTPYKLMM BOJIOKOHHbIX 1a3epoB.

33. MeToabl NONYyYEeHMA 3aroTOBOK aKTUBMPOBAHHbIX BO/IOKOH.

34. doToMHAYUMPOBaHHbIE BOJIOKOHHbIE BP3rroBCKME PeLeTKN U NX TEXHONOTUN.
35. bperrosckme BOJIOKOHHbIE peLleTKM NoKasaTensa npesomaeHusa.

36. BO/IOKOHHble BperroBcKkMe peLweTkn ¢ MasibiM U ANMHHBIM NEPUOLOM.

37. TexHONormm n3rotToBaeHUA BOJIOKOHHbIX peLleToK.

38. [MpuMmeHeHNe BONOKOHHbIX PELLETOK B CUCTEMAX BOJIOKOHHO-ONTUYECKOW CBA3MW.
39. [aTyMKu GpM3MYECKMX BEIMYMH HA OCHOBE BOJIOKOHHbIX OPerroBCKMX peLueToK.
40. O6wume npeacTaBaeHNs 0 OTOHHBIX KPUCTANNAX U UX CBOMCTBAX.

41. CsoncTtea M npumeHeHne GOTOHHOKPUCTANNNYECKUX BOJTOKOH.

42. TexHONOrnm n3rotossieHNA GOTOHHOKPUCTANIMYECKMUX BOSTOKOH.

43. ®demTOCeKyHAHbIN 3pbMeBbIN BOIOKOHHbIM 1a3ep.

44. demTOCEKYHAHbIN UTTepbneBbIN BONIOKOHHbIM Nasep.

45. [lapameTpuyecKkan reHepauma cBeTa B ONTUYECKOM BOIOKHE.

IIpuMephl NPpaKTUYECKHUX 3aJaHUHM, BBIHOCUMBIX Ha DK3aMEH:

1. [TycTh 1Ba BO30YXK/ACHHBIX YPOBHS HaXOIATCSA B TEPMOJIMHAMUYECKOM PAaBHOBECHUHU.
Haiinnre OTHOCHUTENBHYIO HACEJIEHHOCTh BEPXHETO YPOBHS IO CPAaBHEHHUIO C HUXKHUM,
€CJIM SHEPreTUYECKUM 3a30P MEXK]y YPOBHIMH COOTBETCTBYET JUIMHE BOJIHBI TE€HEpalu-
oHHoro nepexona 1,064 mxm npu Temneparype 77 K.

2. Bopluucnure paBHOBECHYIO pa3HOCTb HAaceJIEHHOCTEW B JIBYXYpPOBHEBOW cucTeMe MpHU
T= 300 K, oTHeceHHYI0 K OOIlEMy YHUCIy YacCTHIl, CUYUTAsi KPATHOCTH BBIPOKICHHUS
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YPOBHEHN OJMHAKOBBIMHU, JUIS CIy4as, KOTJa SHEPreTUYECKUM 3a30p MEXIAY HUMH CO-
crasisieT 0,1 3B. Ykaxxure MJIMHBI BOJH U 4aCTOTBHI COOTBETCTBYIOIUE U3TYYEHHUIO.

3. Haiigute OTHOCHTENBHBIC HACEICHHOCTH JHEPTETHYECCKHX COCTOSHUN, COOTBET-
CTBYIOUIUX JIJTMHE BOJHBI T€HEPAIIMOHHOTO Mepexo/a /st aproHosoro jiazepa (A = 0,488
MKM) nipu Temneparype 77 K.

KpI/ITepI/II/I OLICHKHU 3HAaHUM CTYACHTOB Ha DK3aMCHC.

OLEHKH «OTJIMYHO» 3aCIyKUBAET CTYAECHT, 0OHAPYKUBIIUNA BCECTOPOHHEE, CUCTEMA-
THYECKOE M ITy00KOe 3HAaHWE yIeOHO-MPOTPaMMHOTO MaTepraja, yMeHHe CBOOOTHO
BBITIOJIHATD 3a/1aHUS, IPEAYCMOTPEHHbBIE IPOrPAMMOM, YCBOUBIIINM OCHOBHYIO U 3HA-
KOMBII C JOTOJIHUTEIBHOU JINTEPATYPON, PEKOMEHIOBaHHOU nporpaMmmoit. Kak mpa-
BUJIO, OIICHKA «OTIUYHO» BBICTABIIACTCS CTYJACHTAM, YCBOMBIIINM B3aUMOCBSI3b OCHOB-
HBIX NOHATHI IUCUUIIMHBI B UX 3HAYEHUU AJIA IpuoOpeTaeMoit npodeccuu, mpo-
SIBUBILIUM TBOPYECKHE CIIOCOOHOCTH B IOHUMAaHHH, U3TI0KEHUH U UCTIOJIB30BaHUU
y4eOHO-TIPOrpaMMHOT0 MaTepuara.

O1eHKH «X0POII0» 3aCTYKHUBAET CTYICHT OOHAPYKUBIIHHA MMOJTHOE 3HAHUE YIeOHO-
IPOrpaMMHOT0 MaTepuaia, yCIEIIHO BBIOIHSIOMNN MTPeTyCMOTPEHHBIE B TIPO-
rpaMMe 3a/1aHHsl, yCBOMBUINI OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAaHHYIO B IIPO-
rpamme. Kak mpaBuiio, olieHKa «X0POI0» BBHICTABISAETCS CTYIEHTaM, TOKa3aBIINM
CHUCTEMATUYECKUI XapaKTep 3HAHUM M0 JUCIUILIMHE U CIOCOOHBIM K UX CaMOCTOS-
TEJIbHOMY MOTIOJHEHUIO U OOHOBJIEHUIO B X0/1€ JaJIbHEWIeN yueOHOM padoThI U Mpo-
(deccuoHaIbHOM AESITENIbHOCTH.

OneHKH «yT10BJIETBOPUTEIbHO» 3aCTyKUBACT CTYICHT, OOHAPYKUBIINI 3HAHUSI OC-
HOBHOI'O y4€OHO-IIPOrpaMMHOI'0 MaTepuaia B 00beMe, HeOOX0IMMOM ISl JaJlbHEN-
nieil yueObl U NpeCTosIIeH padoThl MO CENUATbHOCTH, CIIPABJISIFOIIUIICS C BBINOJ-
HEHHEM 3aJJaHUH, ITPELYCMOTPEHHBIX IIPOrPaMMOM, 3HAKOMBIN C OCHOBHOM JINTEpATYy-
pOM, peKOMEeHI0BaHHOM MporpamMoid. Kak mpaBuiio, olleHKa «yJ0BJIETBOPUTEIIHHOY
BBICTABJISICTCS CTYAEHTAM, JOIYCTUBIINM IIOIPEIIHOCTH B OTBETE HA 3a4€TE U IIPU
BBINIOJIHEHUH HK3aMEHAIIMOHHBIX 3aJaHuil, HO 00Ja1at0IIMM HEOOXOJMMbIMH 3HAHU-
AMU JUISl UX YCTPAHEHUS TTOJ] PYKOBOJICTBOM IPEIIOIaBATENA.

OreHKa «Hey/10BJIETBOPUTEIBHO» BHICTABIISIETCS CTYJEHTY, 0OHAPYKHUBIIEMY TIPO-
OeJbl B 3HAHUSAX OCHOBHOTO y4eOHO-IPOTPAMMHOTO MaTepHaa, J0MyCTUBIIEMY
NPUHIUIHAIBHBIE OIIMOKU B BBHIITOJIHEHUH MTPEAYCMOTPEHHBIX POTPaMMOM 3aJaHUM.
Kak npaBuiio, oLieHKa «HEYA0BIETBOPUEIIBHO» CTABUTCS CTYAEHTaM, KOTOPbIE HE MO-
TYT MPOJIOJKUTH 00yYeHHE WK MPUCTYIUTh K MPOPECCHOHAIBHON AESITEIbHOCTH 110
OKOHYAaHUHU By3a 0€3 TOTOJHUTEIbHBIX 3aHATUN MO COOTBETCTBYIOUIEH NUCIIUILIUHE.

5. IlepeyeHb OCHOBHOI M IONOJHUTEILHOM Y4eOHOI JuTepaTypbl, HE00X0 M-
MOii 1JI1 OCBOCHUS AU CHUILIMHBI (MOIYJIA).
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5.1 OcHoBHas JIMTEpaTypa:

=

Jlapxkun A.U. Korepenrnas ¢poronuka. — M.: BUHOM, 2007.

2. Urnaros, A.H. OnTosnexkTpoHrKa 1 HAHO()OTOHHKA [ DIEKTPOHHBINA pecypc] :
y4eb. mocobue — DnektpoH. AaH. — Cankr-IlerepOypr : Jlanb, 2017. — 596 c.
— Pexxum nmocryma: https://e.lanbook.com/book/95150

Kamutnesckuii H.. Boianosast ontuka. — CI10.: Jlaas, 2008.

Beiiko, B.I1. OnopHbIii KOHCNIEKT JIEKIUMA M0 Kypcy « DU3UKO-TEXHUUYECKHE OC-
HOBBI JIa3€PHBIX TEXHOJIOTU». Paznen: TexHonornueckue Jia3epsl U JIa3epHOE U3-
JeueHue [DnekTpoHHbIN pecypc] : yueb. mocoore — DaekTpoH. qaH. — CaHKT-
[TerepOypr : HUY UTMO, 2005. — 50 c. — Pexum gocryna:
https://e.lanbook.com/reader/book/59505/#1 — 3aru. ¢ 9kpaHa.

s~ w

JInst oCBOEHHMS TUCUUIUTMHBI MHBATUAAMHU U JIMIAMH C OTPAHUYEHHBIMH BO3MOYKHO-
CTSIMU 3JI0POBbSI UMEIOTCSI U3J]aHUSI B DJIIEKTPOHHOM BHJI€ B 3JIEKTPOHHO-OMOIMOTEYHBIX
cucremax «Jlaub» u «lOpaitTy.

5.2 lonojiHUTEIbHASI JINTEPATYpA:

1. 3Bento O. ITpuniumnel nazepos. — CII16.: JIansp, 2008.

2. lykanoB B.H., flkosneB M.S1. BonokonHo-ontuueckas TexHuka. [Ipaktuaeckoe
pykoBojacTBO. — M.: Uadpa-Umkenepus. - 2014. — 304 c.

3. Jlazepsl: IpUMEHEHHS W TIPUIIOKEHUS [DIIEKTPOHHBINA pecypce] : y4ed. mocodue /
A.C. bopetimio [u ap.]. — DnekrpoH. nan. — Cankrt-IlerepOypr : Jlans, 2016. —
520 ¢. — Pexum nmoctymna: https://e.lanbook.com/book/87570.

6. Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOI ceTn «H-
TEePHeT», HeOOXOAMMBbIX /IJIsl OCBOCHMS JUCUMILIMHBI (MOLYJIs1).

1. DnextponHas Gudnuorexa FOPAMT: www.biblio-online.ru
2. DnexkTpoHHO-O0nbOIMoTeuHas cuctema JIAHD: https://e.lanbook.com

7. MeToanyeckue yKa3zaHusl JJjsi 00y4arOIIMXcsl MO0 OCBOEHUIO TMCIUIIUHBI
(monxyJis).

Jlexmust sSIBIISIETCS OHOM M3 (OPM M3yUEHUS] TEOPETUIECKOTO MaTepuaa 1o AUCIu-
winHe. B Xoze JeKInoHHOro Kypca POBOIUTCS U3JI0KEHHE COBPEMEHHBIX HAyUHbIX MOJI-
XOJI0B U Teopuil. B TeTpaayu 1 KOHCIIEKTHPOBAHUS JIEKIMH HEOOXOJUMO UMETh IOJIS,
I7ie TI0 XO/Ay KOHCIEKTUPOBAHUS JIENAI0TCA HEOOXOAMMBIE MOMETKH. 3amuCH JOJKHBI
OBITh M30MpaTEIbHBIMHU, ITOJHOCTHIO CIEIYET 3aMKMChIBATh TOJIBKO onpeneiacHus. B KoH-
CIIEKTE MPUMEHSIOT COKpAIIEHUE CJIOB, UTO YCKOPSET 3aruch. Bonpockl, BO3HUKAIOIIKE B
XOJI€ JIEKIIUU, PEKOMEH/Iy€eTCs 3alMChIBAaTh HA MOJSAX U MOCJIEe OKOHYaHHS JIEKIIUU 0Opa-
TUTBCSA 32 Pa3bsICHEHUEM K mpernoaaBaTennto. Heo0xoaumMo akTUBHO paboTaTh ¢ KOHCIIEK-
TOM JIEKLIMH: [TOCIIE OKOHYAHUS JIEKLIUU PEKOMEH TyeTCs IEPEYUTaTh CBOU 3aIIUCH, BHECTH
NONPABKU U TOTIOJHEHUS.

OnHMM 13 OCHOBHBIX BUJIOB JIEATEIBHOCTH CTYJEHTA SBJIIETCSA CAMOCTOSITENIbHAS pa-
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00Ta, KOTOpask BKJIKOYAET B ce€0sl M3yUyeHUe JEKIMOHHOI0 MaTepuasia, yueOHUKOB U y4eO-
HBIX MTOCOOMH, TOATOTOBKU K BBITIOJIHEHHUIO JJA0OPATOPHBIX PabOT U 0hOPMIICHUIO TEXHU-
YECKUX OTYETOB IO HHMM, A TAK K€ MOATOTOBKHM K NPAKTUYECKUM 3aHATUSAM H3yUEHUEM
KpPaTKOU TEOPUU B 3aJaYHMKAX U PELICHUU JOMAIIHUX 3aJaHUMN.

MeTtoauka caMOoCTOSATENBHOM pabOThl MPEABAPUTEIBHO PAa3bICHAETCS MPENoiaBaTe-
JeM U B MOCIEAYIOUIEM MOXET YTOUHSTBHCS C YYE€TOM HMHIUBHUAYAIbHBIX OCOOEHHOCTEH
CTYIEHTOB. Bpems 1 MecTo caMOoCTOATENbHON PadOTHI BRIOUPAIOTCS CTYAEHTAMH 110 CBO-
€My YCMOTPEHHUIO C YYETOM pEeKOMEHJAINil pernogaBaTesisi B BUJE TUIaHa CaMOCTOSITEIb-
HOM paboThI cTyAeHTa. [InannpoBaHue BpeMeHH Ha CaMOCTOATENbHYI0 paboTy, HE0OX01U-
MOT'0 Ha MU3y4Y€HUE HACTOALIEH AUCLMIUIMHBI, CTYIEHTaM Jy4dlle BCEr0 OCYLIECTBIIATh Ha
BECh CEMECTp, MpPeayCcMaTpHUBasi PU ITOM PETYJISIPHOE MOBTOPEHUE MPOWUIEHHOIO Mare-
puaia.

CamocrosTenpHyo paboTy HaJl AUCHUIUIMHON CleyeT HauMHATh C U3yUeHUs Mpo-
TpaMMBbI, KOTOpasi COAEP’KUT OCHOBHBIE TPEOOBAHUS K 3HAHUSIM, YMEHUSIM U HaBbIKaM 00y-
yaembIx. O0s13aTeNbHO CIeAyeT BCIIOMHUTh PEKOMEHAALMU IPENoJiaBaTess, JaHHbIE B
X0JI€ YCTAHOBOYHBIX 3aHATUH. 3aTEM CIIEAyeT IPUCTYNATh K U3y4YEHHIO OTACIBHBIX Pa3ze-
JIOB U TEM B IOPSJIKE, IPEAYCMOTPEHHOM IIPOIPaMMOA.

[TomyuuB mpeacTaBieHue 00 OCHOBHOM COJCpPKaHHUH pa3zelia, TEMbI, He0O0OX0IUMO
U3yYUTh MaTepuai Mo TeMe, U3JI0XKEeHHbIN B yueOHuKe. LlenecooOpa3Ho cocTaBuTh Kpat-
KAW KOHCIEKT WIN CXeMY, OTOOPaKaIOLIYI0 CMBICI U CBS3H OCHOBHBIX IMOHSITHI TAHHOTO
pa3zaena v BKIIOYEHHBIX B Hero teM. O0s3aTenbHO CleAyeT 3aluChiBaTh BO3HUKIINE BO-
IPOCHI, HA KOTOPbIE HE YAAJIOCh OTBETUTh CAMOCTOSTEIBHO.

Heo0xoauMo u3yuuTh CIUCOK PEKOMEHJOBAHHON OCHOBHOM U JIOTIOJTHUTEIbHOM JIU-
TepaTypbl U yOSAUTHCSA B €€ HAIMYUU B IMYHOM MOJIb30BAHUU UJTU B MOApA3/IeIICHUsIX Ouo-
JUOTEKU B OYMaKHOM WJIU 3JIEKTPOHHOM BHUJIe. BCIO OCHOBHYI0 YUEOHYIO TUTEPATYPY Ke-
JaTEeJIbHO M3y4aTh C COCTaBIECHUEM KOHCIEKTa. Llenp HanmmcaHus KOHCIIEKTA 110 JUCLH-
TUIMHE — ¢(OPMHUPOBATH HABBIKM IO MOUCKY, 0TOOPY, aHAIU3Y U (POPMYIMPOBAHHUIO yueo-
HOr0 Marepuayia. DT HaBbIKM 003aTENIbHBI JUIS JI000r0 CleHUaIicTa ¢ BBICIIUM 00pa-
30BaHMEM HE3aBUCUMO OT BblIOpaHHOro HampasiieHud. [Ipu pabore HaJ KOHCIIEKTOM 00sI-
3aTEJIbHO BBISIBISIIOTCA M OTMEYAIOTCS TPYAHBIE JUISI CaMOCTOSTENBHOIO W3YyYEHHUs BO-
IPOCHI, ¢ KOTOPHIMH YMECTHO O0OpaTUThCA K MPETOAABATENIO P MOCEIICHUN 3aHITUN U
KOHCYJIbTallUi, TMOO B MHAUBHUIYATbHOM MOPSIJIKE.

K npaktryeckum 3aHATHAM HEOOXOIMMO TOTOBUTCS MPEABAPUTENIBHO, A0 Havyalla 3a-
HATH. Heo0X0a1Mo 03HAaKOMHTCS ¢ KPaTKON TeOpuell B peKOMEHI0BAaHHOM 3a/Ia4HHKE 1O
COOTBETCTBYIOLIEH TeMe M MpopadoTaTh MpUMEPHl PEUICHUH pa300paHHbBIX B 3aJa4HUKE
ynpakHeHui. B Xxoje moAroToBkH, Tak ke clelyeT BeCTH KOHCIIEKTUPOBAaHUE, a BO3HUK-
1IM€ BOIIPOCHI 3aJ1aTh BEAYLIEMY IIPENOIABATEIIO B HaYaJIe TPAKTUYECKOTO 3aHATHU.

K naGoparopubsiM paboTaM ciexyeT MOAroTOBUTHCS MPEABAPUTENHHO, 03HAKOMHUB-
IIKCh 3apPaHEE U C METOAMUYECKIUMH PEKOMEHAIMSAMU 10 MTPOBEICHUIO COOTBETCTBYIOIIEH
na0opaTOpHON paboOThl, U B CiIy4ae HEOOXOAMMOCTH IPOBECTH NpPEIBApPUTEIbHBIC pac-
YETHI.

B ocBoeHMM JUCHMIUIMHBI HMHBAJIWJAMU M JHMIAMH C OrPaHUYEHHBIMHU
BO3MOXHOCTSIMH 3JI0POBBSI TPEAYCMOTPEHbl WHIUBUIYaJbHbIE KOHCYJbTallMd (B TOM
ypciie yepe3 email), Tak kak 00JIbIIOe 3HAUEHHE UMEET KOHCYJIbTauuu. IHIBUIyabHbIC
KOHCYJIbTALlMU 10 TPEAMETY SBISIOTCS BaXHBIM (DAKTOPOM, CHOCOOCTBYIOIIUM
VHIMBUYaTU3aluil OOy4YEeHHsS M YCTAHOBJICHHUIO BOCIMTATEIBHOTO KOHTAKTa MEXKIY
npernojaBareleM M OOyYaroIUMCS HWHBAIMJAOM WM JIMHOM C OrpaHUYEHHBIMU
BO3MOHOCTSIMU 3/10POBBSL.
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PekoMenayercs crefyromuidi rpaguk caMOCTOATEIbHOM paboThl CTYJIEHTOB IO
y4eOHBIM HEJIEeJIsIM KaXXJ0ro ceMecTpa:
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PeKOMeH)IyeMLIﬁ rpaqu CaMOCTOSITEJILHOM paﬁoTbl CTYACHTOB B 7-M ceMeECTpPE N0 NUCHUIIJIMHE
«BoJjsiokoHHBIE Ja3€pbl 1 YCHIUTECIIN)

Ne [IpumepHbIi
Cpoku BbINOJ-
/1t OFOIKET
N HeHud 3aaanus | Dopma oT-
HaumenoBanue CopnepxaHue CaMOCTOSITEIbHOM | BPEMEHU Ha ®dopma
(HOMED yueo- YETHOCTHU
paszena paboThI BBITIOJTHEHUE . KOHTPOJIS
HOU Heaenu 10 3aJIaHUIO0
Mg cemMecTpa)
(CPC) P
1 | BeeneHue B ipeaMer N3ydenue nmureparypsl 110 UCTO- TexcToBbIN
pUU CO3/1aHUsI U Pa3BUTHIO JIa- 2,8 2 JIOKYMEHT, | YCTHBII OTBET
3€pHBIX CUCTEM MIPE3CHTALIMS
2 B3aumoperictBue n3nydeHus N3yuenune u ananus nurepa- .
C UHBEPCHOM Cpenoi TYpBI, 110 BOITPOCAM COBPEMEH Texcroseli
p P YPEL, E) P 11 2 JIOKYMEHT, | YCTHBIN OTBET
HBIX 00J1aCTeH HCTIOIB30BaAHUS
MPE3CHTALUS
JIA3€PHBIX CUCTEM
3 CrpykrypHas cxema ontude- | [louck m ananus MHTepHeT-uc-
CKOT'0 YCHUJIUTENS U J1a3zepa TOYHUKOB, COCTaBJICHUE aHHO- .
TUPOBAHHOI'O CIHMCKA HAaWJCH TexcroBbiit
p 11 2 daiin, pe- | YCTHBIN OTBET
HBIX pecypcoB 1o teme. [lonck
3eHTaIUsA
OTBETOB Ha BOIIPOCHI ISl CaMO-
KOHTPOJISI.
4 OnTuueckue pe3oHaTopsl Jla- | M3yueHue MeToq0B MaTeMaTH- PacueTtHb1it
3epoB YECKOI0 MOJIEIUPOBaHUs T'eHe- 11 4 daiin, npe- | YCTHBIN OTBET
palLlMOHHBIX MPOLECCOB 3eHTaluUs
5 | PexuMsbl paboThI J1a3epoB dainpl Ma-
O6paboTtka nHpOpMAIIUHU C UC- TeMaThye-
MmoJIb30BaHKMeM porpamm Excel, 11 2 CKHUX pelaK- | YCTHBIH OTBET
Markan TOPOB, IIpe-
3eHTauus
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Tunel 1azepos

MOI[CJ'II/IpOBaHI/Ie T'CHCPAIHUOH-

daitsr Ma-

TemaTHye-
HBIX IIPOLIECCOB B 3aJJaHHBIX aK- 11 CKHX pefiak- | YoTHbiit oTBeT
TUBHBIX Cpe/ax (peueHue KoH- TODOB. 1Ibe
KPETHBIX MH)KEHEPHBIX 3a]1a4). SSHTE’H_II/II)H
Pacrnipoctpanenue 1azepHoro .
waydeHns B aTMochepe N3ydenne ocHOB pa3paboTKu TexcToBbII
Y pe, TEXHUYECKOW JOKYMEHTAalluU Ha 11 JIOKYMEHT, | YCTHBIN OTBET
BOJI€, KOCMOCE U ONTHYECKOM
Ja3€epHbIE CUCTEMBI Ipe3eHTalus
BOJIOKHE
[IpuMeHenue s1a3epos TekcToBbIN
. JIOKYMEHT
[ToaroroBka OTYETHOM AOKY- aczeTHH 1;1
MEHTalMU 10 BOIIPOCaM MOJIe- (Il))aﬁﬂbl 5 M
JIMPOBAHUS FT'€HEPAITMOHHBIX 11 TeMATIE VYcTHBIN OTBET
IPOLIECCOB B PA3IMUHBIX Ja3ep- CKIX PesaK
HBIX CHCTEMax Topaf pe
, TIpe-
3eHTaLMs
HUroro : 79,8
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8. Ilepeyens HHGPOPMAITMOHHBIX TEXHOJIOTH, HCMOJIb3yeMbIX IIPH OCYILECTB-
JICHMH 00pPa30BaTeJIbHOIO NMpolecca Mo JUCHUIINHE (MOIYJIIO0).

8.1 Ilepeyenp nHGPOPMAMOHHBIX TEXHOJIOTHIA.

[Ipu ocymiecTBneHN 06pa30BaTENHLHOTO MpOIEcca MO TUCHUIUTNHE «BonokoHHbIe
Ja3epsl U yCHINTEN» UCTIOJIB3YIOTCS HHTETPUPOBAHHBIC TEXHOJIOTHH OpTaHU3aIUN
y4e0HOr0 TpoIiecca, T.e. pa3IuYHbIe COYeTaHUS aAyAUTOPHBIX U TUCTAHIIMOHHBIX 3aHS-
Tui. JIEKTOpBI U TIpernojaBaTeNu, BeIyIue MPaAKTUIECKUE U CEMHUHAPCKHE 3aHSITHS, 10
Hayvaja CeMEeCTpa COCTaBISIFOT U Pa3MeIaloT Ha cepBepe rpaduk yueOHOTo Tporiecca,
TJIe IETATBHO OMUCHIBAIOT MOPSAIOK U3YUYCHHS JUCIUILIMHBI B TaHHOM cemecTpe. OCHOB-
HOW (paKTHYEeCKUI MaTepual, 3apaHee MOArOTOBICHHBIHN IEKTOPOM U CHAOKEHHBIN HEOO-
XOJIMMBIM KOJIMYECTBOM WLTIOCTPAIMIA U MHTEPAKTUBHBIX AJIEMEHTOB, pa3MeIlaeTcs Ha
CepBEpEe BMECTE C METOMYECKUMH PEKOMEHIAIMSIMHE 110 €r0 CAMOCTOSATEILHOMY HU3y4de-
HUIO.

[IpoBenenne yacTH JEKIH B 7 ceMecTpe MpeyCMaTpUBaET UCTIONh30BAHNE JEMOH-
CTPAIIMOHHBIX MYJIHTUMEAUMHBIX MAaTEPUAJIOB C UCIIOIH30BAHUEM MTPOCKTOPA.

8.2 IlepevyeHb HEOOXOAMMOTI0 IPOrPAMMHOIO O0ecreYeHusl.

Tak kak JuIsi cCaMOCTOSITEIILHON paOb0Thl 00YyYarONIUXCs MPEANOIaraeTcs JOCTYI B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIIBHYIO CPEly OPraHu3alMK U ceTh VIHTepHeT,
TO oOmue TpeOOBaHUS K MOMEIICHHSIM IS CAaMOCTOSITEIbHON pabOThl 00yYaromInXcs
BITOJTHE JIOCTATOYHO. J[OTIOHUTENHHO, CIEITUAIM3UPOBAHHOE MIPOTPAMMHOE 00CCTICUCHUE
JUTSI peaTn3aliiy HaCTOSIIEH IPOrpaMMBI HE TpeOyeTcsl.

8.3 Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnextponHas 6ubmnorexka FOPAWT: www.biblio-online.ru
2. DnekTpoHHO-OMOMMoTeuHas cucrema JIAHD: https://e.lanbook.com

9. MaTepuajibHO-TeXHHUYeCcKasi 0a3a, HeoOXoaMMasi VIl OCyllecTBJIeHUs 00pa-
30BaTeJbHOI0 MPOoIecca Mo AUCHUILINHE (MOIYJII0).

MatepuanbHO-TeXHUYECKOe 00ecIieyeHIE TUCIIU-
TJIMHBI (MOAYJIsl) U OCHAIIICHHOCTh

1. | Jlekimonnble 3aHs- | JICKIIMOHHAS ayIUTOpPHS, OCHAIEHHAS TMPE3CHTAIMOH-
THS HOUM TEXHUKOU (ITPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK)
U COOTBETCTBYIOIIMM IPOTPaMMHBIM 0OecreueHueM
(ITO) mst BoctiponsBeneHus (haiiioB popmara jpg u avi.
JIOCTaTOYHBIM KOJMYECTBOM IOCAJAOYHBIX MecT: No
209C, Ne 315C

2. | Ilpaktuueckue 3ans- | JISKIIMOHHAs ayAUTOpPHS, OCHAICHHAS MPE3CHTAI[MOH-
THS HOW TEXHUKOU (MMPOEKTOP, PKPaH, KOMIBIOTEP/HOYTOYK)
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http://www.biblio-online.ru/
https://e.lanbook.com/

U COOTBETCTBYIOIIMM IPOTPAMMHBIM O0€CIIE€YCHHEM
(TTO) nns BoctpousBenenus ¢aitnos Gopmara xIs, doc:
Ne209C, Nel119C

JlaboparopHble
3aHATHUSA

JlaGopaTopusi, YKOMIUIEKTOBaHHAsI CIICIHAIN3UPOBAH-
HOM MeOebl0 M TEXHUYECKUMH CPEJACTBAMU OOyUYCHHS.
[IpoBenenue 3aHATUH JAOOPATOPHOTO MPAKTUKyMa
peIycMOTpeHO B Taboparopun « ONTHISCKOTO MaTEPH-
anoseaeHus» Nell9C Ha 1abopaTOpHBIX CTEHIAX, YKOM-
TJIEKTOBAaHHBIX CHEKTPAIIbHO-U3MEPHUTEIBHBIM 000pyI0-
BaHHEM U PA3JIMYHBIMU JIA3EPHBIMH CHCTEMAaMHU.

['pynmnoBsie
(MHIMBUTyaJIbHBIE)
KOHCYJIbTallMU

[Tomemnienue ¢ MOCTATOYHBIM KOJUYECTBOM IOCAI0Y-
HBIX MECT U MEJIOBOM uitn MapkepHoi gockoi: Ne1l19C

IIpomexxyTouHas
aTTecTauus

[Tomemenne ¢ OOCTATOYHBIM KOJHMYECTBOM I10CALO0Y-
HbIX MecT: Ne209C, 119C

CamocTosTenbHas
paboTta

Kabuner s camocTosiTenbHONH pabOTHI, OCHAIICHHBIHI
KOMIIBIOTEPHOM TEXHUKOUN C BO3MOKHOCTBIO MOJIKIIOYE-
Hus K ceTu «THTepHET», MPOorpaMmoii IKpaHHOTO YBEJIH-
YeHHs] U O0ECIICYCHHBIN JOCTYIIOM B 3JIEKTPOHHYIO WH-
(dhopManMoOHHO-00pa30BaTENBHYIO CPEy YHHUBEPCUTETA!
Ne 207C
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