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1 Hesu u 3apaum u3ydeHust JUCIUILINHBI

1.1 Hean aucuMNJINHbI

VYyebnas nucuuruiiHa « BoTIOKOHHBIE Jla3epbl U YCUIIUTENN» CTAaBUT CBOEH IEJIBIO
MOJIy4YCHUE CTYJICHTaMHU TEOPETUUYECKUX 3HAHUM, MPAKTUYECKUX YMEHHMI W HABBIKOB I10
MPUHITAIIAM U (PU3UIECKUM OCHOBaM paOOTHI JIA3€POB M JIa3€PHBIX CHCTEM, HEOOXOIUMBIX
U JIOCTaTOYHBIX Il OCYILECTBJICHHUS BCEX BHUJAOB MPO(ECCHOHANBHOU NEATENbHOCTH,
MpeayCMOTPEHHOI 00pa3oBaTEIbHBIM CTAaHAAPTOM.

@OYHKINOHUPOBAHNE COBPEMEHHBIX TEIEKOMMYHUKALIUHA HEMBICIUMO O€3 OnTHye-
CKHUX M JlazepHbIX cucteM. Haunbonee pacnpocTpaHeHHbIE B MH(POKOMMYHHKAIIMOHHBIX
TEXHOJIOTHUSX SBJISIOTCS Ja3epHbIE CUCTEMBI, TPUHAAIEKAIINE KIacCy TBEPIOTENbHBIX JIa-
3€pOB M OTHOCSAILIMXCSA K THUILY BOJIOKOHHBIX. TakuM o0pazom, u3yueHue (U3NYECKHX
INPUHIUIIOB U OCHOB DPa0OTHI BOJIOKOHHBIX JIA3€POB U YCHIIUTEINIEH SBIISETCS aKTyaabHON
3aJ1a4yeil Uil CTYyIEHTOB, 00yJaroluXcs 10 OCHOBHOM 00pa3oBaTesibHOM nporpamme «Or-
TUYECKHE CHUCTEMBI U CETH CBSI3W» HampaieHHuss HPOKOMMYyHHUKAIIMOHHBIE TEXHOJIOTHU
U CUCTEMBI CBSI3H.

1.2 3agaun AMCHUINITHHBI
OCHOBHBIMHU 3aJlayaMH JUCHUIUIMHBI SBJISIOTCS M3Y4YCHUE CTYJIEHTaMHU OCHOB
(bU3UKH, PSKUMOB padOTHI, MAPaMETPOB, XapaKTEPUCTUK U THIIOB JIa3€POB, CBOMCTB J1a-
3€pHOI0 U3JIYYEHUS, ONTUUYECKUX CUCTEM (DOPMUPOBAHUSA U MPEOOPa30BaHUS JTA3EPHBIX
MYYKOB M 00J1acTel IPUMEHEHHUS J1a3epOB, a TAK)KE MPHOOPETEHHUS CTYICHTaMH YMEHUM
¥ HaBBIKOB I10 MTPAKTHYECKOM paboTe C JIa3epHBIMU CUCTEMAMH.

1.3 MecTo IMCHMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

Juctiumiiaa « BoToKOHHBIE Ta3epbl U YCHIIMTENW» i OakaliaBpuaTa Mo Hanpas-
nenuto noArotoBku 11.03.02 «MHPOKOMMYHUKAIITMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3M»
otHocuTcs K yuyeonomy mukiny b1.B.J[B.07.01 «BonokoHHBIE J1a3epbl U YCHJIUTEIN Ba-
pUATUBHOM YacCTH.

JucnunnuHa 6a3upyeTcs Ha 3HAHUSX, MOJYYEHHBIX MO 0a30BBIM AUCIUIIMHAM
yueOHoro 1iaHa («®duszukay (pazaens «OnTukay, «AToMHas pusuka»), «O0mas Teopus
cBs3M» U «OCHOBBI TOCTPOCHUS HHPOKOMMYHUKAIIMOHHBIX CUCTEM U CETEI»), U SABIACTCS
OCHOBOW /11 U3Y4E€HUS CAEAYIOMINX TUCHUIUINH: «ONTO3JIEKTPOHHbIE U KBAHTOBBIE MPHU-
o6ope», «IIpoekTupoBanue, CTpoUTenbCcTBO U dKcIuryatanus BOJICy.

3HaHus, TPUOOPETEHHBIE B MPOIIECCE MPOXOXKIEHUS Kypca, HEOOXOUMBI IS TI0-
JTy4yeHus: 6a30BOT0 YPOBHS B TOHUMAHUH (PU3UKHU ONITUYECKUX MTPOLIECCOB, IPUHITUIIOB pa-
OOTHI ONITHYECKUX YCUIIUTENEH U PabOThI KBAHTOBBIX YCTPOWCTB.

1.4 IlepeyeHb MIAHMPYEMBIX pe3yJbTATOB O00y4YeHHs IO JAUCHUILIMHE (MO-
AYJI10), COOTHECEHHBIX € IIVIAHUPYEMbIMH pe3y1bTATAMHU 0CBOCHHA 00pa30BaTEJIbHOM
NPOrpamMMbl

N3yuenue nanHol ydeOHON JUCIUILIMHBEI HAITpaBieHO Ha GOopMHUpOBaHHE Y 00yUaro-
nmxcs cienyromux kommnereruit: [TK — 17.



CPEICTB  DJICK-
TPOCBSI3U U HH-
bopmarukw;

No HNunexc Conepxxanue B pesynbrare nzyueHus: yaeOHON AUCIUTLITNHBI
[y | KOMTICTEH- | KOMNETCHIH o0yuaronuecs T0JKHBI
AU (v €€ yacTH) 3HATDL YmMmeTh Biaagern
1. |IIK-17 CIIOCOOHOCTBIO | DNIeMEHTHYI0  0asy | mpoBoauTh | HaBbikamu ompene-
MPUMEHSTHh CO- | BOJIOKOHHO-OMNTH- KOMIIBIOTEP- | JIGHUS XapaKTepH-
BpPEMCHHBIE YECKUX CUCTEM | HO€ MOJIENIH- | CTUK ONTUYECKUX
TEOPETUYECKHE | CBS3U; poBaHue CHUCTEM CBSI3U ;
U DKCIEPUMEH- AJIIEMEHTOB U
TaJbHBIE  Me- CUCTEM OI-
TOJABI HUCCIEN0- TUYECKOM
BaHUS C IENIbIO CBSI3Y;
CO3/1aHUSA  HO-
BBIX TIEPCIEK-
THUBHBIX

2. CTpyKTypa H coiep:KaHue TUCHUILIHHBI.

2.1 Pacnpenesienne TPy10€MKOCTH JUCHMILIMHBI IO BUAAM padoT.

O61mmas Tpy10€MKOCTh TUCHUIUIMHBI cocTaBiseT S 3a4.e. (180 yacoB), ux pacmpe-

JIeJICHUE TI0 BUAaM paboT MpeACTaBICHO B TabJIHIIE.

Bun yae6HO# paboThI Bceero  |Cemectpsl (dackl)
4acoB 7

AyIMTOpHBbIE 3aHATHS (BCEro): 64 64
3aHATHUS JCKIIMOHHOTO THUTIA 16 16
3aHATUS CEMUHAPCKOTO THIIA (CEMUHAPBI, IPAKTHYCCKHUE 3aHSITHS) 16 16
UTaGopaTopHbIE 3aHSATHS 32 32
Nuas kOHTaKTHAas padora: 8,5 8,5
KonTtposus camocrositenbHol paboTsl (KCP) 8 8
IIpomexyrounas arrecrauus (MKP) B popme 3auera — sx3amena 0,5 0,5
CamocrosiTesibHas padoTa, B TOM YHCJIe: 71,8 71,8
[TpopaboTka yueOHOTo (TEOpETHYECKOro) MaTepHaia 71,8 71,8
BrinonHeHNe MHANBUIYaIbHBIX 33/1aHKH (II0OrOTOBKA COOOILCHUIH,
MPE3CHTAIIHI) i i
Pedepar - -
KonTpoJib:
[loaroroBka K 3K3aMeHy 35,7 35,7
OO01ast TPyA0eMKOCTh yac. 180 180

B TOM 4YHcJe KOHTAKTHas padoTa 72,5 725

3a4.ell. 5 5

2.2 CTpyKTypa IMCHHILIHHbI:

Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILITUHBL.
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Pazpaenbl (TeMbl) TUCHUIUIMHBI, U3y9aeMbIe B / CEMECTpe CBOAHAN TabauNa (oynas popma).

KosmyecTBo yacoB
No HanmMeHnoBanwue pasnenoB (Tem) Beero Aylfg/ggfal{aﬂ KCP B;;agilgzgg
J | 113 JIP CPC
1. (BBexenwue B mpeaMer 48 2 1 18
2. BBaI/IMOUI[eI/ICTBI:Ie U3IIYYCHHS C MH- o5 5 4 8 1 10
BEPCHOM cpenon
3. |CTpykTypHas cxema ONTHYECKOTO 13 5 1 10
YCUJIMTEJNS U JIa3epa
4, |OnTtuveckue pe3oHaTOPHI J1a3epOB 21 2 4 4 1 10
5. |Pexumbl paboThI J1a3epoB 25 2 4 8 1 10
6. |Tumebl 1a3zepoB 25 2 4 8 1 10
7. |PacnipocTpaHeHHE JIa3epPHOTO U3ITY- 1
4yeHus B atMmocdepe, Boje, kocmoce | 17 2 4 10
Y ONTHYECKOM BOJIOKHE
8. |lIpumenenue na3zepon 13 2 1 10
9. |[IpoMexyTo4yHas aTTeCTaIUs B 02
dbopme 3auera ’
10. |[IpomexyTouHas aTTecTaIus B 03
dbopme sK3aMeHa ’
11. |[ToaroTtoBka K 3K3aMeHy 35,7
Hmozo no oucyuniune: 180 | 16| 16 32 8 71,8

[Mpumeuanue: JI — nekmum, [13 — npaktudeckue 3anstus / cemMuHapsl, JIP — maboparopHeie
3anatus, CPC — camocrositenbHas pabora cryaenta, KCP — KoHTposb caMocTOsTeNbHOM paboThl.

KonTakTHas paboTtanpu nNpoBeAeHUH Y4e€OHBIX 3aHATUN MO nucuuiuinHe «Boso-
KOHHBIE JIa3ePbl U YCUIIMTEIN» BKIIIOYAET B ce0sl: 3aHATH JIEKIIMOHHOTO TUIIA, PAKTHYE-
CKHE 3aHATHS, JabopaTopHble padOThl, TPYNIOBbIE KOHCYIbTAIlMH (TaK K€ U BHEAYIUTOP-
HbIE, Yepe3 ICKTPOHHYIO UH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEY), POMEKYTOUHYIO
aTTECTaIMIO B YCTHOU (popme.

2.3 Conep:kanue pa3aeaoB (TeM) TMCHUTIIHHBI:
2.3.1 3ansATHSs JJEeKIMOHHOI0 TUIIA

®opMa TeKy-
HanmenoBanue p y
No P Conep:xanue pasaena (TeMBbI) LLIETO
° KOHTPOJIS

1.|Bgeoenue 6 npeo-
mem.

Hcropus pa3surus nasepos. Knaccudukanus nazepos.
[TpuHuMn aevicrBus nazepoB. OTIMYUTENBHBIE CBOMCTBA Jla-
3€pHOT0 W3IY4YEHHSI: MOHOXPOMAaTUYHOCTb, KOI'€pEHTHOCTD,
HaANpPaBJIEHHOCTb, UHTEHCUBHOCTb, MOJISIPU3ALINS

Ormpoc, npak-
TUYECKUE 3a-
JaHusg

2.|Bzaumooeticmeue
U3NLYYeHUs CO
cpeooti.

DHEpPreTU4ecKre ypoBHU aTOMOB, HOHOB M MoJyieKyl. OnTu-
YECKUE U HEONTUYECKUE NEPEXOIbI. BEPOATHOCTH U CKOPOCTH
ONTHUYECKUX MEepex0oq0B. MOIIHOCTh CIOHTAHHOTO Y BBIHYXK-
JeHHOro n3nydennil. Kunetnueckue ypaBHeHUsI.

Onpoc, mpak-
TUYECKHE 3a-
JaHusg




[IlnpuHa 1 KOHTYp CHEKTPabHBIX JUHUN. EcTecTBeHHas 1IU-
puHa TuHUN. PaKTOPHI, BIUAIOLIME HA YIIUPEHUE TUHUU. []o-
NepevHasl ¥ npojiosibHas penakcanus. OJHOPOJHOE U HEOJl-
HOPOJHOE yIupeHue TuHui. CrekTpanbHas INIOTHOCTh MOIII-
HOCTH.

VYcnoBusi yCuIIeHHs 3JIEKTPOMAarHUTHBIX BOJH B HACAJIBHOU
cpene. 3akoH byrepa st HOpMalbHOH UM MHBEPCHOM Cpejl.
HenaceplieHHbIM OKa3aTeNb YCUIIEHHS, 3aBUCUMOCTD €TI0 OT
YacTOTBHI.

Ycunenue cBera B peanbHoU cpene. Koaddumment moreps.
AKTHUBHas 4acTh KOHTypa ycuiieHus. Hacellienue ycunenus.
Ycunenue ¢ yaerom ¢ dekra Haceienus. [ledopmarius KoH-
Typa YCWIEHMS B ClIy4asX OJHOPOAHOIO M HEOAHOPOJHOIO
YIIMPEHUs TUHUN. 3aBUCUMOCTh MOTOKA U3JIYYEHHS OT IyTH
B ycunuBamwolen cpese. CyKeHHe CIeKTpa IpU MPOXOKICHUU
U3JTyYEHUS Yepe3 YCUIMBAIOUIYIO CpENy.

OO01re NpUHIUIBI CO3/1aHus MHBEpCUU. MeTobl 3aceneHus
U paccenenus ypoBHel. CriocoObl cO3/1aHUSI HHBEPCHH B pa3-
JUYHBIX Cpeiax.

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

OCHOBHBIE 3JIECMEHTBI ONTHYECKOTO YCHUIUTENSA (HA IMpH-
mepe ycunutens EDFA) m nazepa (;mazep Ha OCHOBE
YAG:Er; YAG:Yb; YAG:Yb,Er u BOJOKOHHBIC J1a3€phl).
Jlazep kak yCHIuTENb C MOJIOKUTEIBHOW 00PAaTHOM CBA3BIO.
PoJib CIOHTAHHOTO M3JTY4YeHHs B Pa3BUTHUHU T€HEPAIHH.

Ornpoc, npak-
TUYECKUE 3a-
TaHUs

.|Onmuueckue pe-
30HAMOPPbL.

PasHoBHIHOCTH ONTHYECKUX pe30HATOPOB. I'eomeTpruueckue
XapakTepUCTUKU. Pe3oHaTop kak onTudyeckuid BOIHOBO. [1o-
TEPU U JTIOOPOTHOCTH PE3OHATOPA, PE30HAHCHBIE CBOWCTBA.
YCTONYHBEIE 1 HEYCTOMYUBBIE PE3OHATOPHI.

NuterpanbHoe ypaBHeHUE pe3oHaTopa. Huddepennnansaupie
notepu U (Ha3oBbIil caABUT. MoJIbI pe30HaTOpa U UX 0003HaUe-
Hue. [Inockuit 1 KOH(POKAIBHBIN pe30HATOPBI U UX CBOMCTBA.
["ayccoBbl pe30HATOPBHI.

OnTHyeckuil pe3oHaTop C aKTUBHBIM BeliecTBOM. OCHOBHbIE
IIPOLIECCHI, TPOUCXOJAIINE B aKTUBHOM PE30HATOpE: yCHIIE-
HUE ¥ TIOTEPHU MOIIHOCTH, OPMUPOBAHUE MOJIOBOIO COCTAaBa
M3JIy4E€HUS], CIEKTPAJIbHBIX XapaKTEPUCTHUK, '3aTAruBaHue"
4acTOT, KOHKYPEHIMS U JedopMalus MOJI.

Ormpoc, npak-
THUYECKHUE 3a-
JaHus

. |Peotcumvl pa-
bomul 1a3epos.

Pexxum cB0OOHOM TeHepanun. Pexxum Moy s 100poT-
HOCTH pe3oHaropa. PexuMm cuHxpoHuzauuu mMoa. MHoro-
MOJOBBIM, OJTHOMOJIOBBIM M OJTHOYACTOTHBIN PEXKUM.

Omnpoc, npak-
THUYECKHE 3a-
TaHus

.|Tunvl n1asepoe.

TBepaoTenbHble nazepsl. O01He oco0eHHOCTH. CUCTEMBI OT1-
TUYECKOW HaKaukHu. AKTUBHBIE cpefibl. TpexypoBHEBBIE U Ue-
TBIPEXYpPOBHEBbIE J1azephl. IlepecTpauBaemble TBEpPIOTEINb-
HBIC JIa3€pPhI. TBCp)IOTeJ'II)HBIe MUKPOJIa3€Phl. Bonoxonnsre
Ja3epsl.

["a3oBble nazepol. O01Me ocobenHocTu. OdecreyeHre HHBep-
CHM B Ta30BBIX Ja3epax. Jlazepbl Ha HEUTpaJIbHBIX aToMax.
Nounbie nazepsl. MonekyngpHbie na3epsbl. Jlazepsl Ha 3KCH-
Mepax. DJIeKTPOUOHM3ALMOHHbIE, Ta30MHAMUYECKUE U XU-
MUYecKHe Jlazepbl. BOIIHOBOIHBIE J1a3€phl.

Omnpoc, npak-
THYECKHE 3a-
JTaHUs
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1.|Tunvl 1a3epos.

JKunkoctHele nazepsl. O0mMe ocooeHHOCTH. JIazephl Ha pac-
TBOpaxX HEOPTraHWYECKHX COCTUHEHUM PEIKO3EMEIbHBIX dJIe-
MeHTOB. Jlazepbl Ha pacTBOpax OPraHUYECKHX KpacHTEIeH.
VYrpaBiaeHue CeKTPOM U3TyUeHHUs KUIKOCTHBIX Ja3epOB.
[TomympoBoiHUKOBEIE Jiazephl. O0mme ocobennoctu. Co3na-
HHE MHBEPCHUU B IMOJIYNPOBOJAHKKAX. Jlazephl ¢ 3JIEKTPOHHOM
Hakaykou. MHKEeKIMOHHBIE JIa3epsl. [ eTepoCTpyKTypHBIE JIa-
3€phI C OJTHO- U IBYXCTOPOHHUM OTPaHUYCHHUEM.
PeHTrenoBckue, ramma-jiazepbl M Jia3epbl Ha CBOOOJHBIX
anekTpoHax. OCHOBHBIE OCOOCHHOCTH, IPOOIEMBI U TCHJICH-
IIUU PA3BUTHSL.

Omnpoc, npak-
THUYECKHE 3a-
JaHus

8.|Pacnpocmpane-
HUe 1a3epHoco
U3yHueHusl 8 am-
Mocghepe, 600e,
KocMoce u onmu-
YeCKOM BOJIOKHe.

Ocnabienue 1a3epHOro uU3aydeHust B atmochepe. Brusiaue
atMochepHOil TypOyIeHTHOCTH U pedpakliy Ha JTa3epHOE
uznyuerne. OcnabiieHne U3JIydeHHUs JIa3epoB B BOJC U KOC-
Moce.

OCOOCHHOCTH MTPOX 0K ICHHS JTA3EPHOTO U3ITYUCHHS B OTITHYC-
CKOM BOJIOKHE.

JIP, omnpoc,
MPaKTUYECKHE
3aJaHus

9.|l[Ipumenenue na-
3epos.

[IpuMeHeHue 1a3epoB B IPOMBIIUIEHHOCTH.

[TpumeHeHue 1a3epoB B BOCHHOM JIEJIE.

[IpumeHeHue na3epoB B MEAULIMHE.

[IpumeneHnue J1a3epoB B 1albHOMETPHUH, JJOKAIIUH, CBSI3U U TE-
JICYTIPaBIICHUH.

[IpumeneHnue Ia3epoB B HCCIEIOBAHUAX OKPYKAIOIICH
Cpenpbl.

[Ipumenenue 1a3epoB B HAYYHBIX UCCIEIOBAHUSX.
[TpumeneHue na3epoB B ronorpapuu.

[IpumeneHue a3epoB B YIPABISIEMOM TEPMOSIICPHOM CHH-
T€3€, pa3IeI€HUH U30TOMOB U ONTHYECKUX BBIUUCIUTEIbHBIX
MaIlInHax

JIP, ompoc,
MPAKTUYECKUE
3aJjaHHs

ITpumeuanue: 113 — BeiosHeHNe MpakTHYeckuX 3aaanuil, KP — koHTponbHas pabota, T —
tectupoBanue, JIP — 3ammura nabopatopHoii paboOTHI.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA.
BapuaHThl npakTHUeCKUX 3aJjaHuil OepyTcs U3 COOTBETCTBYIOIIMX pa3zaesioB kHuru H.B.
Kapnosa Jlekiuu o kBaHTOBOM AnekTpoHuke. M.: @usmatiut 1982, - 323c.

HanmenoBanue TemaTnka NpakTUYECKUX 3aHATHN dopMa TeKyliero
No pazzena (ceMHHapoB) KOHTPOJIS
1 2 3 4
1. Koagpdpuunentsl JiiHmTEHA. IIpoBepka ycBocHUSA

Ha gom: Ne 3 (6-r), 4, 5 Yactp mepBas;
JIeKIus nepsasi, cTp. 12 - 13)

3anauu A peuieHus B ayauropun: Ne 1,|marepuana jgomai-
BzaumopeiictBue u3nyde- (2, 3(a) (Yactp mepBasi; JeKius mepBas, Hero 3agaHus. Ompoc
HUsI C MHBEPCHOM cpeoit |cTp. 12 - 13);




OnTHyeckne pe3oHaTOPbI
Ja3epoB

HInpuna cnekTpaJbHON JUHUH.
3anauu 1uis perieHus B ayauropun: Ne 1,
2, 3(a) (Yactp mepBasi; JISKIUs BTOpas,
crp. 21-22);

Ha nom: Ne 3 (6-1), 4, 5 Yactp mepBasi;
JeKIUs BTOpasi, cTp. 21-22)

Yceunenune

3anmaun ajs pemieHus B ayauropun: Ne 1,
2 (YacTte mepBas; JEKIUS TPEThs, CTP.
29);

Ha mom: Ne 3, 4 Yacte nepBasi; neknus
TPEThsl, CTp. 29)

Pe3onatopsi

3anmaum jig pemieHus: B ayauropun: Ne 1
(YacTp nepBast; jgekuus mecras, ctp. 61)

IIpoBepka ycBoeHUs
Marepuana JOoMalll-
Hero 3ajanus. Omnpoc

3. PacuérHoe 3aganMe mo MojeaupoBa-|[IpoBepka ycBoeHUs
HHMI0 TIPOIIECCOB M3MEHEHHsl HACeJeH-Marepuana JoMall-
HOCTEl JHepreTHYECKUX COCTOSIHUIA B|Hero 3axanus. Omnpoc
PexxuMbl paGoTHI JIA3€POB |TPeX YPOBHEBOH J>HEPreTHYeCKOi CH-
cTeMe M YeThbIpexXypoBHEBOIi JHepreTH-
4ecKoil cucTeMe (Ha NPHUMEPE J1a3ePOB
YAG:Nd, YAG:Yb).
4, CHMHXPOHHU3AIHUS MOJT [IpoBepka ycBOEHHUS
THibt nasepos 3anauu Juid peuieHus B ayauropuu: Ne 1|marepuana gomain-
(YacTh mepBasi; JEKUMs OJMHHAMNATAs, [HEro 3ananus. Ompoc
ctp. 112)
2.3.3 JlabopaTopHbIe 3aHATHS.
Ne Hanveronare HaumeHnoBanue nabopaTopHbIX paboT opwma Tekyuuero
paznena KOHTPOJIS
1 2 3 4
1. TEXHUYECKUN OTUET
1 Vcenenoanne cBoifcts nsnydenus He-Ne-nazepa |0 /1a00PaTOpHEIM
pabotam
2. HccrenoBanue CBOWCTB U3IYYEHHS B TBEPAOTENbHBIX || CXHIICCKIN OTHCT
2 Jazepax Ha OCHOBE NONyNpoBoxHMKa, YAG:Nd;1O J1abOPaTOPHEIM
YLF:Nd pabotam
3. HccnenoBanue IOMIOMIEHUS ONTHYECKUX IIEHTPOB TEXHUYECKHH OTUET
3 Yb® u Er®* u onpejienenne crieKTpoB ceuenns noro-|10_ 1A00PaTopHbiM
IIEHHS ONTHYECKHUX [IEHTPOB. paboram
4. HWccnenoBanue IOMIOMIEHUS ONTHYECKUX IIEHTPOB TEXHUYECKHH OTUET
4,5 Yb® u Er®* u onpejienenne crieKTpoB ceuenns noro-|10_ 1A00paTopHbiM
IIEHHS ONTHYECKUX [IEHTPOB. paboram




TEXHUYECKUN OTUET
no 1abopaTOpHBIM
pabotam

5' I/I?)yquHe KMHCTUK 3aTyXaHUs JIIOMUHCCUHCHIIUU OII-
4,5 trueckux nenTpoB Yb®" u Er¥* B pasmmumbx criek-
TPpAJIbHBIX JUAIlIa30HaxX

TEXHUYECKUI OTUET
no JabopaTopHBIM
pabotam

6. N3ydeHne CeKTPOB CEUEHUS U3ITYUEHUSI ONITUYECKUX
5 nentpoB Yb*" u Er¥* B pasmuuHBIX CHEKTpambHEIX
Jrana3oHax

7. TEXHUYECKUI OTUET
6 M3yueHne CeKTpOB YCUIICHUs ONTHYECKUX LEHTPOB o J1a6OPATOPHBIM

Yb* u Er** B pasnuuHbIX CIEKTPATBHBIX MANA30HAX paGoTam

[TpoBenenue 3aHsATHII TaOOPATOPHOTO MPAKTUKYMa MPEIyCMOTPEHO B JabopaTopuu
«OnTryeckoro MatepuanoBeaeHus»» (ayauropus 119¢) . B kauectBe mabopaTopHOoro 060-
PY/ZIOBaHHS UCIIONB3YIOTCS pa3uuHble TBepaoTenbHbie azepel: YAG:Nd, YLF:Nd; Ti-
candupoBbIi JIa3ep; MOJYIPOBOJHUKOBBIC JIa3€PhI C JUTMHON BOJHBI reHepaiuu 980 uMm. B
KauecTBE CHEKTPAJIbHOTO 000pYIOBaHHUS HCMOJIb3yeTcs MoHoxpomatop MJIP 204
(JIOMO-®otonuka). B kauecTBe NpueMHUKOB M3TyYEHHS UCIIOJIB3YIOTCS JIAaBUHHBIN (o-
tonuon (paboumii auamazon 1000-1700 HM); dorocomporusienuss PbS, PbSe; T13C-
Martpuiia (cnekTpaibHbii auana3zon 450-1000 am).

[TpoBenenue MoaenupoBaHusl PU3NYECKUX MTPOLIECCOB U pacueT reHeparoOHHbIX MHa-
paMEeTPOB UCCIEAYEMBIX 00pa3I0B MPOU3BOIUTCS Ha IEPCOHANBHBIX DBM, oCHaIeHHBIX
COOTBETCTBYIOIIUM JIUIIEH3MOHHBIM 000pPYI0BaHUEM.

2.3.4 IlpumepHasi TeMaTHKAa KypCOBBIX padoT (IIPOEKTOB).

CornacHo y4yeOHOMY TUIaHY KypCOBbIE paOoThl (POEKTHI) 10 JAHHOW JUCITUTUINHE
HE TPEyCMOTPEHBI.

2.4 IlepevyeHnb y4eOHO-METOAUYECKOT0 00ecTeYeH sl 1JIA CAMOCTOATEIbHOM pa-
00THI 00yYAKOIIUXCS MO JUCHUILIMHE (MOAYJII0).

[Tepeuensb yueOHO-METOAUIECKOTO 0OECTICUCHUS TUCITU-
Ne Bun CPC IUTMHBI TIO BBITTOJIHEHUIO CAMOCTOSITENIbHOM paboThI

1 |TIpopabotka yueOnoro| 1. Ilykanos B.H., SIxosnes M.fl. BomokonHo-onTHYecKas
(TeopeTHdeckoro Ma-|TexHuka. Ilpakrnyeckoe pykosoactso. — M.: MHppa-HHxeHe-

Tepuaia), moxroropka|PuA. - 2014.—304c.
K TeKymeil u mpome- 2. Jlapkun A.M. Korepentnas c¢oronuka. — M.: BUHOM,

KYTOUHOM aTTecTaluu 2007.
.. 3. MHUrnaro A.H. OnrosnexTpoHuka u HaHO(POTOHHUKA: Y4eO-
(3au€ty u Bompocam)

Hoe rmocooue. — CII0.: U3parenscTBo «Jlauby, 2011.- 504 c.

2 |[loaroroBka K npakTu-|1. MeToanyeckue ykazaHus 0 OPraHU3aIMU CaMOCTOATENILHOM

YECKUM 3aHIATUIM paboThl CTY/AEHTOB, YTBEP)KICHHbIE KadeIpoll ONTO3IEKTPO-
HUKH, IIPOTOKOJ Ne 6
ot «01» mapra 2017r.

2. l'amynkwmii B.B. Ontndeckne MaTeprainbl Ha OCHOBE CTEKIISTH-
HbIX MaTpull. — Kpacnonap.: Hoarus, 2016. — 64 c.
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3. Ctporanoga E.B., I'anynkuit B.B. Ontudeckoe maTepuaioBe-
nenne. Yacte |: yueOHoe mocobue. — Kpacnomap.: Hosauus,
2015. - 72 c.

Iloaroroska K BBINOJI-
HEHUIO J1a0OpaTOPHBIX
pabot

1. MeTtoanueckue yka3zaHus IO OpraHU3allMM CaMOCTOSITEILHON
paboThl CTYIEHTOB, YTBEP)KICHHbIE Ka(eIpoll OINTO3JIEKTPO-
HUKH, TpoTokoi Ne 6 ot «01» mapta 2017r.

2. MeTtoaudeckre peKOMEHIaluK, ONTMCAHMs U 3aaHUsI K ITPOBE-
JICHUIO JIA0OpaTOPHBIX PabOT pa3MELICHBbl B 3JICKTPOHHON HH-
(dopmanMoHHO-00pa3zoBarenbHON cpene MoaynpHoro [luHamu-
gyeckoro OO0yuennst Kyol'V.

IlepeueHb yueOHO-MeTOIHIECKOTO 0O0ecedeH sl TN CIUTLINHBI
10 TeMaM NMPOrpaMMbl /IS TPOPAGOTKH TEOPETHYECKOT0 MaTepHuaJia

Haumenosanue
paszzgena

[Tepeuenpb yueOHO-METOANYECKOTO 0OECTICUCHUS TUCIIU-
TUTUHBI 110 BBHITIOJTHEHUIO CAMOCTOSATEIbHON PaboThI

Brenenue B npeamer.

[Mannapos, C.M. BBeaeHne B KBAHTOBYIO H ONITHYECKYIO
3JIEKTPOHHUKY [ DNEKTPOHHBIN pecypc]: yuel. mocobue / C.M.
[Tangapos, A.W. bamkupoB. — DJIeKTpoH. JaH. — Mocksa :
TYCVYP, 2012. — 98 ¢. — Pexum gocryna:
https://e.lanbook.com/book/5429. — 3ari1. ¢ skpaHa.
[angapos, C.M. ®u3nuyeckne 0CHOBbI KBAHTOBOM 3JIeKTPO-
HHUKH M (OTOHUKHU [ DIEKTPOHHBIN pecypc] : yued. mocodue —
OnektpoH. naH. — Mocksa : TYCVYP, 2012. — 47 c. — Pexum
nocryma: https://e.lanbook.com/book/10867. — 3aru. ¢ skpaHa.

BzaumopeiicTBue u3-
JIy4EHHUS CO CPEJION.

angapos, C.M. BBegenne B KBAHTOBYIO M ONITHYECKYIO
3JIEKTPOHHUKY [ DNEKTPOHHBIN pecypc] : yuebd. mocodue / C.M.
annapos, A.W. bamkupoB. — DneKTpoH. AaH. — Mocksa :
TYCVYP, 2012. — 98 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/5429. — 3ari. ¢ skpaHa.

[Mannapos, C.M. ®u3uveckue 0CHOBbI KBAHTOBOI 3JIEKTPO-
HUKH ¥ GOTOHMKH [DJIEKTPOHHBIN pecypc] : yuel. mocodbue —
OnektpoH. n1aH. — Mocksa : TYCVYP, 2012. — 47 c. — Pexum
nocryma: https://e.lanbook.com/book/10867. — 3aru. ¢ skpaHa.

CrpykrypHas cxema
ONTUYECKOTO YCUIIH-
TeJls U Jasepa.

angapos, C.M. BBegenne B KBAHTOBYIO M ONITHYECKYIO
3J1eKTPOHMKY [DneKkTpoHHBIN pecypc] : yuel. nmocodue / C.M.
angapos, A.W. bamkupoB. — DneKTpoH. AaH. — Mocksa :
TYCVYP, 2012. — 98 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/5429. — 3ari. ¢ 3kpaHa.

[annapos, C.M. ®u3uveckue 0CHOBbI KBAHTOBOI 3JIEKTPO-
HUKH ¥ GOTOHMKH [DJIEKTPOHHBIN pecypc] : yuel. mocodbue —
OnektpoH. n1aH. — Mocksa : TYCVYP, 2012. — 47 c. — Pexum
nocryma: https://e.lanbook.com/book/10867. — 3aru. ¢ skpaHa.

OnTnueckue pe3oHa-
TOPBI.

3emckuil, B.M. ®u3nka U TeXHMKAa MMITYJIbCHBIX JIa3epOB Ha
KpacuTeasx [DnekTpoHHbIA pecypc] : Monorpadus / B.W. 3em-
ckuii, FO.JI. Konecunukos, N.K. MemkoBckuii. — DJAEKTPOH. AaH.
— Cankr-IletepOypr : HUY UTMO, 2005. — 176 ¢. — Pexum
nocryma: https://e.lanbook.com/book/43763. — 3aru. ¢ skpaHa.
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5. |Pexumsbl paboThI J1a3e-
pOB.

3emckuii, B.1. ®u3uKa U TeXHNKA UMITYJIbCHBIX JIa3€POB HA
KpacuTesxX [ D1eKTpoHHBbIN pecypc] : Mmonorpadus / B.U. 3em-
ckuit, FO.JI. Konecuukos, M.K. MemkoBCKuid. — DIEKTPOH.
nan. — Cankt-IlerepOypr : HUY UTMO, 2005. — 176 ¢. —
Pexxum noctyna:_https://e.lanbook.com/book/43763. — 3ari. ¢
JKpaHa.

6. |Tumsl na3zepos.

lNony6enko, 10.B. BoJiokoHHBIE TeXHOJOrHYecKHe Ja3epbl
[DnexTponHsIii pecypce] : yueb. mocobue / FO.B. 'onybenko, A.B.
bornanos, FO.B. iBaHoB. — DnekTpoH. naH. — Mocksa : MI'TY
M. H.D. baymana, 2010. — 50 c. — Pexum pocryna:
https://e.lanbook.com/book/52342. — 3ar1. ¢ skpaHa.

7. |Tumbl n1a3epos.

3emckuii, B.J1. ®u3uKa M TeXHHKA MMITYJIbCHBIX J1a3ePOB Ha
KpacuTeasx [DnekTpoHHbIi pecypc] : Monorpadwus / B.W. 3em-
ckuii, FO.JI. Konecunukos, N.K. MemkoBckuil. — DJIEKTPOH. AaH.
— Cankr-IletepOypr : HUY UTMO, 2005. — 176 ¢. — Pexxum
nocryma: https://e.lanbook.com/book/43763. — 3aru. ¢ skpaHa.

8. |[PacnpoctpaHeHwme a-
3€pHOTO M3TYUCHUS B
atMocdepe, Boje, Koc-
MOCE ¥ ONITHYECKOM
BOJIOKHE.

Tyuun, B.B. Jlazepbl 4 BOJIOKOHHAsI ONITUKA B OMOMeIMLINH-
CKHMX MCCJIeI0BAHUAX [ DJIEKTPOHHBIN pecypc| — DIEKTPOH.
nmaH. — Mocksa : ®uzmaraur, 2010. — 499 c. — Pexum no-
cryma: https://e.lanbook.com/book/2350. — 3ar. ¢ 3kpaHa.

9. [[IpumeneHue ma3epos.

Beiiko, B.I1. OnopHblii KOHCHEKT JIeKI Uil 10 Kypcy «DU3uKo-
TeXHUYeCKHe OCHOBBI JIa3ePHbIX TexHoJorui». Pasaen: Tex-
HOJIOTHYeCKHe J1a3epbl U Ja3epHoe u3jleueHne [ DIeKTPOHHBIN
pecypc] : yueb. mocobue — DnektpoH. gaH. — Cankrt-Ilerep-
oypr : HUY HUTMO, 2005. — 50 c. — Pexum nocryna:
https://e.lanbook.com/book/43609. — 3ar1. ¢ skpaHa.

borpanos, A.B. Bo/IOKOHHBIE TEXHOJIOTHYECKHE JIa3epbl U UX
npuMeHeHue [DIeKTpOHHBIA pecypc| : yued. mocobue / A.B.
borpanos, 10.B. I'onybenko. — DnextpoH. naH. — Cankr-Ile-
tepOypr : Jlamp, 2017. — 236 c. — Pexum pocryna:
https://e.lanbook.com/book/101825. — 3aru. ¢ 3kpaHa.

Y4eOHO-MEeTOUYEeCKIEe MaTePHAIIbI I CAMOCTOSITEIbHON pabOThl 00YyJarOIINXCs
U3 YKCiia UHBAJIHUIOB | JIUIl C OTPAHMYEHHBIMU BO3MOXKHOCTAMHU 370poBhsi (OB3) mpeno-
CTaBJISAIOTCSA B (OpMax, aJanTHPOBAHHBIX K OTPAHHYCHUSM WX 3J0POBbS U BOCHPHITHS

UH(pOpMALINU:

JUist U1 ¢ HapYIICHUSIMU 3PEHUS
— B )OpME IIEKTPOHHOTO IOKYMEHTA WM B TIEYaTHON (pOpME YBEITHUECHHBIM IIPHPTOM.
JIns i ¢ HapyIIEeHUsIMHA C1yXa:
— B (hopMe IIEKTPOHHOTO JTOKYMEHTA WIH NeYaTHOU (hopme.
Jyist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIHPHOTO armapara:
— B )OpMeE AIIEKTPOHHOTO IOKYMEHTA WJIU TIeUYaTHOU (hopMe.
JIaHHBIH TIEpeYeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA

00yyJaromuxcsi.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu M3ydeHUn TUCHUILTAHBI TPOBOATCS CJIECAYIONIUE BUABI YUCOHBIX 3aHATHU U
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paboT: JEKUMH, IPAKTUUECKUE 3aHATH, JOMAIlHUE 3aaHusl, TECTUPOBAHME, 3alIUTa Ja-
00opaTopHBIX paboT, KOHCYJIbTALMYU C IIPENIOIABATEIEM, CAMOCTOSATENIbHAs paboTa CTy1E€H-
TOB (M3y4E€HHE TEOPETHYECKOIO MarepHuala, MOATOTOBKA K MPAKTHUECKUMM 3aHSATHUSM,
MOJIFOTOBKA K JJa0OPaTOPHBIM 3aHATHUSIM, BBIIIOJHEHUE IOMAIIHUX 33aJaHUH, TOATOTOBKA K
TECTUPOBAHUIO U 3aYETY).

Jlyis mpoBesieHUs] YacTH JIEKLIMOHHBIX 3aHATHH HCIONb3YIOTCS MYJIbTUMEIUMHbIE
CpelCTBa BOCHPOM3BE/IECHUS AKTUBHOIO COJEPKUMOIO (3aHATUS B MHTEPAKTUBHOMN
¢dopme), O3BOJISAIOLIETO CTYIEHTY BOCIIPUHUMATh OCOOEHHOCTH U3y4aeMOM IUCIUIUINHBI,
UTpaloIlle PEelaoNlyl0 pojb B IOHUMAHUHM M BOCHPUATUH, a TaK k€ B (OPMHUPOBAHUU
npodeccruoHaNbHbIX KoMIeTeHUUHU. 110 psay TeM IUCUUIIITMHBL IEKIUN TPOXOJUT B Kilac-
cudeckoM ctriie. CTyIEHTY B peKUME CaMOCTOSITENIbHOI pabOThl PEKOMEH 1YETCS UCITOJIb-
30BaTh JUTEPATYpy U MPOCMOTP BUJEO IO TeMaM B ceTu MHTepHeT.

[Tpu mpoBeeHUH MPAKTUYECKUX 3aHATHI MOXET UCIOJIB30BaThCs 10CKa, JUIs pac-
YETOB U aHAJIN3a IaHHBIX MOTYT IPUMEHSTHCS JOIIOJTHUTEIbHbIE CIPABOYHBIE MATEPHUAIIBI.
[IpenBapurenbHO U3yyasi peKOMEHIOBAaHHYIO JIUTEPATYPY CTYACHTHI TOTOBSITCS K IIPAKTH-
YEeCKOMY 3aHATHUIO - AHAJTM3UPYIOT MPEeASIOKEHHbIE B yUeOHUKE IPUMEPHI PELIeHUs 3a/1a.
Ha npaxkTudeckux 3aHATHAX ydyeOHas rpynna AeUTCS Ha MOATPYIIBI Mo 5-7 YenoBeka.
Kaxnoii moarpyre BbIAAIOTCS CBOU UCXOHBIX JaHHBIE K pACCMAaTPUBAEMbIM Ha 3aHATUU
3ajauaM. Perienue 3a1aun rpymnmna opopMIisieT Ha J0CKe U IMyOaudHo 3amumaet. [lpu Bo3-
HUKHOBEHHU TPYAHOCTEH IMpernojaBaTesb MOMOTaeT IpyInaM B JOCTHXKEHUU MOJIOXKH-
TEJIBHOTO pe3yJbTaTa. B Xo/1e npoBepKu MPOMEKYTOUHBIX PE3YNIBTATOB, TOMCKA U UCTIPAB-
JeHUs OMHMOOK, OCYIIECTBISETCS HMHTEPAKTUBHOE B3aMMO/ICHCTBHE BCEX YYaCTHUKOB 3a-
HATHSL.

[Tpu npoBeneHun 1abOpPaTOpPHBIX padOT MOATPYIA Pa30UBAETCS HA KOMAHJIbI 110
2-3 4genoseka. Kaxoii komaHIe BBIIAETCS 3aJaHUE HA BBIOJTHCHHE JIAOOPATOPHOM pa-
00Tbl. CTyZIEHTBI CAMOCTOSITENIFHO PACHpPEesioT 00s13aHHOCTH M IPUCTYMAIOT K BBINOJI-
HEHMIO 33/1aHUs, B3aUMOJICHCTBYS MeXly coOoi. [IpenogaBarens KOHTPOIUPYET X0 BbI-
NOJIHEHUsI pabOThl KakJI0M rpymnmoil. YTOUHssS X0 padoThl, €CIU CTYIEHThl YTO-TO BBI-
HOJIHAIOT HE IPaBUJIBHO, IIPENOAaBaTENb [IOMOTAaeT UM IIPEOOJIETh CIOKHBIE MOMEHTHI U
IIPOBEPSET JIOCTOBEPHOCTh IIOJYYEHHBIX SKCIEPHMEHTalIbHBIX pe3yibTaToB. Ilocie
0 OpMIIEHHSI TEXHUYECKOTO OTYETa KOMaH/Ibl OTBEUYAIOT HAa TEOPETUYECKUE KOHTPOJIbHbBIE
U JIOTIOJTHUTEIBHBIE BOIIPOCHI U 3aIUIIAIOT JIA0OPATOPHYIO padoTy.

Koncynpranuu npoBoasiTcs pa3 B ABE HEJENU IS Pa3bsICHEHUS TPOOIEMHBIX MO-
MEHTOB IIPU CaMOCTOSATEIbHOM U3yYEHUH BOIPOCOB U3y4aeMOU TUCHUIIIINHBI.

Takum 00pazoM, OCHOBHBIMH 00pa30BaTeIbHbIMH TEXHOJOTMSAMHU, MCIOJIb3ye-
MBIMH B Y4eOHOM HNpouecce siBJISIIOTCHA: UHTEPAKTUBHAS JIEKUUS C MyJIbTUMEIUIHON CHU-
CTEeMOH M aKTHBHBIM BOBJICUEHHEM CTYIEHTOB B Y4eOHBIN MpoIiecc; 00CYKICHHE CIOXK-
HBIX U IMCKYCCUOHHBIX BOIIPOCOB U MPOOJIEM U € MOCIEIYIOIINM pa3d0pOM 3THX BOIIPOCOB
Ha MIPaKTUYECKUX 3aHATUAX; Ta00pATOPHBIE 3aHATHUS — paboTa CTYIEHTOB B MaJIbIX TPYMIax
B PEXHMMax B3aUMOJAEHCTBUS «IPENOJaBaTelb — CTYJIEHT», «CTYAEHT — IPEnoJaBaTeiby,
«CTYAEHT — cTyeHT». [Ipu mpoBeeHn MPaKTUIECKUX U JJAOOPAaTOPHBIX YUCOHBIX 3aHATHIA
NPEAYCMOTPEHO pa3BUTHE Y 0OYyUYaAIOUIMXCsl HABBIKOB KOMaHIHON paOOThl, MEXKITMYHOCTHOU
KOMMYHHKALIUHY, IPUHATUS PEILICHUH U JTMIEPCKUX KaueCTB.

Jlnist mun ¢ orpaHUYeHHBIMUA BO3MOXKHOCTSIMHU 3/10POBbsI IPEAYCMOTPEHA OpraHu3a-
1Sl KOHCYJBTAlUi C UCTOJIb30BAHUEM AIIEKTPOHHOU MOYTHI.

4. OueHoOYHBbIE CPeICTBA AJIsl TEKYIIero KOHTPOJIS YCIIeBAeMOCTH U NPOMEKY-
TOYHOW ATTECTAlUH.
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B mporiecce moAroToBKM K OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI, OIIPOC U MpaKTHYe-
ckuM 3amanusM popmupyrotcs Bce TpedyeMbie @®I'OC u OOII mist nanpasnenus 11.03.02
«MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBS3M» (podwib: "OnTHueckue cu-
CTeMBbI U ceTH cBsa3u'") kommerenuu: [TK-17.

Texymunii KOHTPOJIb OPraHU30BaH CIEIYIOUIMX B (JOopMax: 3alIuTa J1ab0PATOPHBIX
paboT, KOHTpOJIbHAS paboTa, OIPOC, B XOJI€ MPAKTUICCKUX U TAOOPATOPHBIX 3aHATHIX ITy-
TEM OILICHKH aKTUBHOCTH CTY/CHTA U PE3yJIbTATUBHOCTH €r0 JICHCTBUH.

Hwuxe npuBoauTCs niepeyeHpb U MpUMEPhI OLIEHOYHBIX CpeACTB. [10THBIN KOMIUIEKT
orieHouHbIX cpeAcTB mpuBoauTcs B POC muctiuminasl b1.B.JIB.07.01 «BonokoHHbIe J1a-
3€pbl U YCUITUTEIIN.

4.1 (I)OHII OLHCHOYHBIX CPEACTB AJIsl MPOBEACHUA TEKYIIEIr0 KOHTPOJIA.

@OoH/ OLIEHOYHBIX CPEACTB ISl TPOBEICHUS TEKYIIErO0 KOHTPOJISI COAEPIKUT:
— BapUaHTHl KOHTPOJIBHBIX PabOT;
— KOHTPOJIbHBIE BOIIPOCHI K 1a00OpaTOPHBIM paboTaM U TPeOOBaHHUS K COJIEPKAaHUIO OTUETA.

IIpumepsl BApHAHTOB KOHTPOJIBHBIX PadoT

Cucrema OICHOK BBIINIOJIHCHHA KOHTPOJIBHOI'O TCCTUPOBAHUA
— «OTJIMYHO» — KOJIMYCCTBO IIPAaBUJIbHO PCHICHHBIX 3a1a4 - 3,
— «XOpOIIO» — KOJIUYCCTBO IIPAaBUJIbHO PCUICHHBIX 3a1a4 - 2,
— «YAOBJICTBOPHUTCIIbHO» — KOJIUYCCTBO IIPABUJIbHO PCHICHHLBIX 3a/4aY - 1

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

No 1.

[Tycth nBa BO30YKIEHHBIX YPOBHS HAXOAATCS B TEPMOJUHAMUYECKOM PaBHOBECHHU.
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.

BrruncinTe paBHOBECHYIO pa3HOCTh HACEJIEHHOCTEN B JBYXYPOBHEBOU cucteme npu T=
300 K, oTHeceHHY0 K 001IeMy YHCITy YacTHII, CYMTast KPATHOCTU BBIPOXKJICHUSI YPOBHEH
OJIMHAKOBBIMHU, JIJIs CIIy4asi, KOTJla SHEpPreTUYeCKUil 3a30p Mex 1y HUMU cocTasisiet 10 3B.
YKaXuTe JJIMHBI BOJH M YaCTOThI COOTBETCTBYIOIIUE U3TYUCHHIO.

Ne 3.

Haiinute oTHOCUTENIbHBIC HACETIEHHOCTH YHEPTETUUECKUX COCTOSTHUM, COOTBETCTBYIOIIUX
JUTMHE BOJIHBI TeHeparmoHHoro nepexonaa ais COz naszepa (A = 10,6 MkM) Tipu Temrepa-
type 77 K.

Bapuant Ne 2
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No 1.

[lycts ABa BO30YXKJACHHBIX YPOBHS HAXOJATCS B TEPMOJUHAMHYECKOM PABHOBECHUHU.
Haiinure OTHOCUTENBHYIO HACEIEHHOCTh BEPXHEr0 YPOBHS MO CPABHEHUIO C HUKHUM,
€CJIM PHEPreTHUECKHM 3a30p MEX1y YPOBHSIMH COOTBETCTBYET JJIMHE BOJHBI TEHEpallu-
onHoro nepexona 1,064 mxm npu temneparype 77 K.

Ne 2.

Bbruncnure paBHOBECHYIO Pa3HOCTh HACEJIEHHOCTEW B JIBYXYPOBHEBOI cucteme npu T=
300 K, oTHeceHHyI0 K 001eMy YHCIly YacTHIL], CYMTAst KPATHOCTU BBIPOXKJIEHUSI YPOBHEM
OJINHAKOBBIMH, JJI CIy4as, KOI/la SHEPreTUYECKUi 3a30p Mexay HUMHU cocTasiseT 0,1
3B. YkaxxuTe JUIMHBI BOJIH U 4YaCTOTHI COOTBETCTBYIOIINE U3TYyYCHHUIO.

Ne3.

HaiiguTe oTHOCHTEIbHBIE HACETICHHOCTH YHEPTETUUECKUX COCTOSTHUM, COOTBETCTBYIOIIUX
JUTMHE BOJIHBI T€HEPAIMOHHOTO TIepexoa sl aproHoBoro yazepa (A = 0,488 mMkMm) npu
temnepatype 77 K.

KounrpoJsbHas padora Ne 2
Bapuant Ne 1

No 1.

EctectBenHas muprHa TUHUHN TeHepanmonHoro nepexoaa CO2 — nazepa (A = 10,6 mxm)
MEXy KoJieOaTeIbHBIMU YPOBHSAMH OCHOBHOTO AJICKTPOHHOTO COCTOSIHUS cocTaBiseT 50
Ml 1. YeMy paBHO CIOHTaHHOE BpPEMSI )KM3HU BEPXHETO JIa3epHOTO YPOBHSI?

Ne 2.

HeoaHopoHOCTh BHYTPEHHUX DJIEKTPOCTATHUECKUX TMOJICH 00YCIIOBIMBAET CHIBLHOE HE-
OJTHOPOJTHOE yIIMpeHHe. JINHUS TIOMUHECIICHIIMY HOHA HEOAMMa B CTEKJIC, COOTBETCTBYET
nepexony “Faiz — *lirp (A = 1,06 Mxm), umeeT nonymupuny AL ~ 30 am. KakoBo > dexk-
THUBHOE BpPEeMsI MOTNIEPEYHOM petakcalui HOHa Heoauma?

Bapuant Ne 2

Ne 1.

Kakoii MexaHU3M yIIUpEeHUs: CIEKTPAIbHBIX TUHUHN TpeobiaaeT B KyOUYECKUX KpUCTal-
nax? B crexnax? Uro sBaseTCA NPUYMHON HEOJHOPOJIHOIO YIIUPEHUS CIIEKTPAJIBHBIX JIN-
HUI B IPUMECHOM KpHUCTaie?

Ne 2.

Yemy paBHA IIMPUHA BEPXHETO JIA3EPHOTO YPOBHS “F3/2 MOHOB HEOMMA B CTEKIIE, €CIIHU
HUOKHUM J1a3€pHBIA yPOBEHD IE€3aKTHBUPYETCS €O cKOpOcThio 1/102= 108 ¢t. Cuurars, nu-
HUS JIIOMMHECHEHIIME HOHA HEOIMMA B CTEKIIE, COOTBETCTBYET mepexomy “Fap — 4l (A
= 1,06 Mmx™m), umeeT nonymupuny AA = 30 HM.

IIpuMepbl KOHTPOJILHBIX BOIIPOCOB NPH 3alUTe JIa00OPAaTOPHbIX PpadoT
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[TepeuncianTe OCHOBHBIE MAaTEPHUAIIBI, IPUMEHSIOLIMECS B KAUYECTBE ONTUYECKUX YCUIIUTE-
JeN.

OO0bsicHuTe HU3NUECKUE MPOLIECCHI, MPOTEKAIOIIUE B ONTUYECKOM MaTepHalie pu BO3 -
CTBHUE Ha HETO 3JIEKTPOMArHUTHBIM I1OJIEM

[lepeuncianTe KBaHTOBBIE MEPEXOBI B ONTHUYECKOM MaTepHale.

OO0bsicHUTE 0OCOOCHHOCTH KaXKJIOTO KBAaHTOBOI'O MEPEX0/1a, OCYIIECTRISIONIETOCS B ONTH-
YECKOM MaTepuale.

B yem cyTh MHAYIIUPOBaHHBIX MEPEXOJIOB.

Uro coboif pecTaBisieT «adCOMOTHO YepHOE Tes0». KakoBbl ero 0COOEHHOCTH M OCHOB-
HBIE XapaKTEPUCTUKH.

[lepeuncaute ycnoBusi, KOTOpblE HEOOXOAUMBI ISl TPOLIECCA YCUIIEHHSI DJIEKTPOMArHuT-
HOTO TOJISI.

YTo Takoe ONTUYECKUN PE30HATOP.

OCHOBHBIE TUITBI ONTUYECKUX PE30HATOPOB U X XAPAKTEPUCTHKHU.

B yem 0c06EHHOCTH PE30HATOPOB TUTAH-CANI(UPOBHIX JIA3EPOB.

KakoBbl 0COOEHHOCTH KOJIBIIEBBIX PE30HATOPOB.

[lepeuncanTe OCHOBHBIE F€HEPALIMOHHBIE TAPAMETPHI JIa3epa.

Kak Bnusier TeMriepaTypa Ha reHepallMOHHBIE TapaMETPBhI.

OT 4ero 3aBUCUT €CTECTBEHHAs IUPUHA JIMHUU.

KakoBa 0cOOEHHOCTh CUCTEMBI OXJIQKIEHUSI BOJIOKOHHBIX YCHIIUTENECH U JIa3epOB.

Yem omnpenensieTcss MOJIOBasi CTPYKTYpa U3JIyYEHHs B AKTUBHOM JIA3€PHOM 3JIEMEHTE.

Urto Takoe CHHXPOHU3AIUS MO/,

B gyem ocobernoctn EDFA ycumurens.

[TpuHIMT 1EeHCTBUSA UMITYJILCHOTO PEXXUMAa pabOThI JIA3€pHON CUCTEMBI.

[TpuHIMI MOAYASUUU JOOPOTHOCTH ONTHYECKOTO U3JTYUECHHUS.

B yem 0c0OEHHOCTH aKTUBHBI M TACCUBHBIX ONTUYECKUX SJIEMEHTOB JIA3€PHOM CHCTEMBI.
Kak ocymectBisiercs: pesxkuM padboThl PeMTOCEKYHTHBIX JIa3epOB.

Yro Takoe OperoBckast penieTka.

[TepeuricnuTe TUIBI OPETOBCKUX PELIETOK U UX OCOOCHHOCTH W MPUHIUIIBI HCII0JIb30Ba-
HUSL.

4.2 ®oH/I O1IEHOYHBIX CPEACTB JIJIsI MPOBeIeHUsI MPOMEKYTOUYHON aTTeCTAIlUN.

@DOHJ OLIEHOYHBIX CPEACTB JUIsl POBEACHUSI IPOMEKYTOUHOM aTTECTAallMU COIEP-
YKUT KOHTPOJIbHBIE BOIIPOCHI U MPAKTUYECKUE 3aJaHHSI BHIHOCUMBIE JJ1S1 OLIEHUBAHUS OKOH-
YaTeJIbHBIX PE3YJIbTATOB O0YUCHHUS 110 IUCIUILINHE.

Pe3ynpTaThl IpOMEXYTOYHON aTTeCTallMU (3a4€T M 3K3aMEH) BBICTABISIOTCS HC-
XO/JIsl U3 pe3ybTaTOB CAAUH JJAOOPATOPHBIX padOT, BHIMOIHEHHUS KOHTPOJIBHBIX paboT CTY-
JICHTOB, TIOCELIEHUSI U PE3yJIbTAaTOB Y4acTUs B TUCKYCCUSX HA 3aHATHUSAX, IPOBOISIINUXCS
B HHTEPAKTUBHOH (hopme.

4.2.1. Bompocsl ¥ MpUMEPHI TUTIOBBIX NMPAKTUYECKUX 33JJaHHi, BHIHOCUMBIE Ha 3a-
4eT B 7-M ceMecTpe Mo IUCUUILIMHE «BoIoKkoHHbBIE Ta3epbl U yCUIIUTENW» AJIsl HallpaBJie-
U noarotoBku: 11.03.02 MHpOKOMMYHUKAIIMOHHBIE TEXHOJOTHH U CHUCTEMBI CBSI3H,
npoduns "ONTHYECKUE CUCTEMBI M CETH CBS3U" (MPOMEXKYTOYHAS aTTECTAlUS MOXKET
OBITh BBICTABJICHA 110 PE3yJIbTaTaM AKTUBHOCTH CTY/IE€HTA MPU BHITIOJHEHUH U 3alllUTHI Ja-
O0paTOpHBIX pabOT C yUETOM MOCEIICHUS JTCKIIHIA)

1. Ilepeuncnute OCHOBHbIE MaTEPHAIIbI, IPUMEHSIOIINECS B KAUECTBE ONITUYECKUX YCH-
JUTEIEH.

15



2.  OObscHUTE (U3HYECKHE TPOIECCHI, MPOTEKAIONINE B ONTUYECKOM MaTepualie Mmpu

BO3/ICHICTBUU Ha HETO 3JIEKTPOMATHUTHBIM IOJIEM

[lepeuncnuTe KBAaHTOBBIE MEPEXO/IbI B ONTUYECKOM MaTepuale.

4.  OObsicHUTE 0COOCHHOCTH KaXKJIOTO KBAaHTOBOI'O MEPEX0a, OCYIIESCTBISIONIETOCS B

ONTUYECKOM MaTepHale.

B yem cyTh MHAYIIUPOBAaHHBIX MEPEXOJIOB.

6. Uro coboii mpencTaBiseT «aOCOMOTHO YepHOE Teyi0». KakoBBI €ro 0COOCHHOCTH H
OCHOBHBIE XapaKTEPUCTHUKHU.

7. Ilepeuncnute ycnoBus, KOTOpble HEOOXOIUMBI I MpoIlecca yCUIIEHUs dJIEKTpoMar-

HUTHOTO TOJIS.

UYT0 Takoe ONTUYECKUN PE30OHATOP.

9. OcHOBHBIE THUIIBI ONITUYECKUX PE3OHATOPOB U X XaPAKTEPUCTUKH.

10. B 4em 0coOEHHOCTH PE30HATOPOB TUTAH-CATI(PUPOBBIX JA3EPOB.

11. KakoBbl 0COOEHHOCTH KOJIBIIEBBIX PE30HATOPOB.

12. TlepeuncnuTe OCHOBHBIEC T€HEPALIMOHHBIC TAPAMETPHI Jlazepa.

13. Kak BiusieT TeMriepaTypa Ha reHepallMOHHBIE TapaMeTPHI.

14. Ot yero 3aBUCHUT €CTECTBEHHAsI IIUPUHA JTUHUU.

15. KakoBa 0cOOEHHOCTH CUCTEMBI OXJIAXKJACHHUS BOJOKOHHBIX YCHUIUTENEH U JIa3epOB.

16. Yewm ompenensieTcsi MOJIOBasi CTPYKTYpa U3ITyUYEHHUs B AKTUBHOM JIa3€PHOM dJIEMEHTE.

17. Yto Takoe CHHXpOHHU3AIUSI MOJI.

18. B uem ocobennoctn EDFA ycumuTens.

19. TlpunHUMNI IEHCTBUS UMITYJIBCHOTO PEXUMA PAOOTHI JIA3€PHON CHUCTEMBI.

20. TpuHIUO MOIYISAUXN JOOPOTHOCTH ONTHYECKOTO U3ITYUCHHS.

21. B yeM 0COOCHHOCTH aKTHBHBI U TTAaCCUBHBIX ONTHYECKHX DJICMECHTOB JIa3€PHOU CH-
CTEMBI.

22. Kak ocyIiecTBisieTcs peKuM padoThl (heMTOCEKYH/IHBIX JIa3€POB.

23. Yto Takoe OperoBckas perieTka.

24. llepeuncnute TUIBI OPErOBCKUX PEUIETOK U UX OCOOCHHOCTU U MPUHLMUIIBI UCTIOJb-
30BaHUSI.

w

o

o

[Ipaktnueckoe 3aganne Ne 1.
Kakoii MexaHu3M yIMpeHus: CIEKTPaIbHBIX JTUHUHN MpeobiajaeT B KyOUYECKUX KpUcCTa-

nax? B creknax? Yto siBhsieTCS NPUUMHON HEOJHOPOJAHOIO YUIUPEHUS CIIEKTPAJIbHBIX JIH-
HUI B IPUMECHOM KpHCTaie?

[TpakTuueckoe 3amanue No 2
Bpruncnure paBHOBECHYIO pa3HOCTh HACEJIEHHOCTEN B JBYXYPOBHEBOM cucrteMme npu T=
300 K, oTHeceHHYI0 K 001IeMy YHCITy YacTHII, CYMTast KPATHOCTU BBIPOXKJICHUSI YPOBHEH
OJIMHAKOBBIMH, JJIA CiIy4asi, KOTJa SHEPreTHYeCKuil 3a30p Mexay HuMu coctasiset 0,1
5B. YkaxuTe AJIMHBI BOJIH U YaCTOTHI COOTBETCTBYIOIINE U3ITYYEHHUIO.

[TpakTnueckoe 3amanue Ne 3
YeMy paBHA IIMPHUHA BEPXHETO Ja3€pHOro ypoBHA *F32 HOHOB HEOAMMA B CTEKIE, €CIIH

HUOKHUM JTa3€pHBIA yPOBEHD JIE€3aKTHBUPYETCS €O cKOpOCThIo 1/102= 108 ¢t. Cuurars, nu-
HUS JIIOMMHECHEHIIMY HOHA HEOIMMA B CTEKIIE, COOTBETCTBYET mepexoy “Fap — 41 (A
= 1,06 mxm), numeeT nonymupuay AA = 30 HM.
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OueHKH «3a4eT» 3aCay’KUBaeT 00yUaromuicsa KOTOPbIA, KAK MUHUMYM, ITOKa3aJl 3Ha-
HUSL OCHOBHOTO Y4YeOHOro Marepuana B oObeMe, HEOOXOIMMOM i JaidbHeHIIen
yueObl M TpeacTosAnieil paboTsl Mo nmpodeccuu, CIpaBISIOUINICS C BBIIOJIHEHHEM
NPAKTUYECKUX 3a/1aHUM, IPEAYCMOTPEHHBIX IPOrPAMMON, 3HAKOMBIX C OCHOBHOM JIU-
TepaTypou, peKOMeHI0BaHHOM nporpamMMmoit. OrieHka "3adet" BbICTaBisieTcs: 00yJaro-
HIMMCS, JOITYCTUBIINM MOTPEIIHOCTH B OTBETE HA 3a4€TE U MIPU BBINOJIHEHUH ITPAKTHU-
YeCKUX 3aJaHHU, BBIHOCUMBIX Ha 3a4€T, HO 00JIaalolMM HEOOXOAUMBIMU 3HAHUSAMU
Y YMEHUSMU JJIS1 UX YCTPaHEHUS IPU KOPPEKTUPOBKE CO CTOPOHBI MPEMOIaBATEIIS.

Ornenka ""He 3a4TeHO' BBICTABIISIETCS O0yUaOIIEMyCsl, 0OHAPYKUBILIEMY CYIIECTBEH-
HbIe MPOOETBbl B 3HAHUAX OCHOBHOTO MPOTPAMMHOI0 MaTepHasa 1o JUCLHILIUHE, 10-
MyCTUBIIEMY MPUHLUIUAIBbHbBIE OIIMOKH B BHIMIOJIHEHUHU MPEYyCMOTPEHHBIX MPOTpam-
MO MPaKTUYECKUX 3a1aHUI (OTCYTCTBUE 3HAHUI 3HAUUTEIHLHOM YaCTH MPOTrPaMMHOTO
Marepuala; HEIIOHUMAaHUE OCHOBHOI'O COIEPIKAaHUsA TEOPETUUECKOTrO MaTepuaa; He-
CHOCOOHOCTH OTBETUTh HA YTOUHSIOIINE BOIPOCHI; HEYMEHUE MPUMEHATh TEOpETUYE-
CKHME 3HaHHUS MPU PELICHUH MPAKTUYECKHUX 3a]ay JOIyCTUBIIEMY NPUHUUIIAAIbHbBIC
OIHUOKH, KOTOPBIE HE TTO3BOJISIIOT €MY MPOJAOJKUTH 00YUYEeHHE WIIA MPUCTYITUTH K TIPaK-
TUYECKOU MPo(dhecCHoHaIbHOU AeSITENFHOCTH 0 OKOHYaHUU 00pa30BaTeIbHOIO yupe-
XKACHHS 0€3 TOMOJHUTEIbHBIX 3aHITHI 110 COOTBETCTBYIOIIEH AUCIHUILINHE).

OuieHOYHBIE CPEACTBA /1JISI MHBAIUAOB U JIMIl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 3]10-
POBBS BRIOUPAIOTCS C YUETOM MX HHAUBUIYUTHHBIX TICUX0(U3UICCKUX OCOOCHHOCTEH.

— IIpH HGO6XOI[I/IMOCTI/I HHBaJIWJAaM M JIMIIaM C OTpaHUYCHHBIMH BO3MOXXHOCTAMMU 3/10-
POBbBA IPCAOCTABIIACTCS JOIMOJIHHUTCIIBHOC BPEMSA JIA ITIOATIOTOBKH OTBCTA,

— TIpH TIPOBEICHHH MTPOIICTYyPHI OIICHUBAHUS PE3YyJIbTaTOB O0yUCHUS WHBATUIOB U JIHUI]
C OrpaHUYEHHBIMU BO3MOKHOCTSMH 3J0POBbSI MPEIyCMATPUBACTCS HCIOJIb30BAHUE
TEXHUYECKUX CPEJCTB, HECOOXOIUMBIX UM B CBSI3U C UX MHAUBUAYaTHbHBIMH OCOOCHHO-
CTSIMH;

— IIpu HGO6XOI[I/IMOCTI/I JIIA 06yqa}01u1/1xc;1 C OI'paHUYCHHBIMU BO3MOKHOCTAMMU 310PO-
BbsJ 1 HHBAJIMIOB IIpOHCAYypa OLICHUBAHHNA PC3YJILTATOB 06y‘-IGHI/IH 110 JUCIHUITIIMHE MO-
KET MPOBOAUTHCA B HCCKOJIBKO OTAIIOB.

Tun npubopa B MB kOwm I'iy

KT 215 B 10 20 3 500

[Tpouenypa oneHUBaHMS PE3yIbTaTOB O0YUYEHHS] HHBAJIMIOB U JIUI C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0pPOBbSl IO JUCLUILIMHE (MOJYJII0) IPEeayCMaTpUBAET IPEIOCTaB-
JeHue nHpopmanuu B popmax, aJanTUPOBAHHBIX K OTPaHUYEHUAM UX 370POBbs U BOC-
npusTUsa HHGOPMaLIUK:

Jns mun ¢ HapyIEeHUsAMY 3pEHUS:

— B MieyaTHOU (hopMe yBEJIMUEHHBIM HIPUPTOM,
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— B (hopMe IEKTPOHHOIO JOKYMEHTA.

JInst an ¢ HapyUIeHUsIMU cilyXa:

— B mie4aTHoOu (opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

I[J'I}I JIMI C HApYHMICHUAMMA OIIOPHO-ABUIaTCIIBHOIO allllapaTa:

— B mie4aTHoOu (opme,

— B popMe PIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN NepeueHb MOXET ObITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHI'CHTA
00yJaroIMXCsl.

4.2.2 Bonpocsl ¥ pUMEphI TUTIOBBIX MPAKTUYECKUX 33JaHUM, BHIHOCUMBIEC Ha

9K3aMEH B 7-M CEMECTpE IO AUCLMIUINHE «BOIIOKOHHBIE JTa3ephl U YCHIMTEIH» IS
HanpasieHus: nmoArotoBku: 11.03.02 MHpoKOMMYyHUKAIIMOHHBIE TEXHOJOTUU U CH-
CTeMBbI CBsI3H, poduis "OnTuyecKkue CUCTEMBI U CETU CB3U" (IPOMEXYTOUHAs aTTe-
CTaIlMsl MOXET OBITh BBHICTaBJICHA IO PE3yJIbTaTaM aKTUBHOCTU CTYJIEHTA MPHU BBIMOJ-
HEHUU U 3aLIUThI 1a00PaTOPHBIX padOT C yYETOM MOCEIIECHUS JIEKIIUA)

O ooNOUAEWN

=
= o

N R R R R R R R R
CLoKNOULAWN

BOHpOCl)I AJIA MIOATOTOBKHU K IK3aMEHY

Tanbl pa3BUTUA KBAHTOBOM 3/1EKTPOHUKU. OCHOBHble NpMbopbl M YyCTPOMUCTBA CU-
CTEM ONTUYECKOMN CBA3M.

BuAabl KBaHTOBbIX Nepexoaos.

NHBepcHaA HaceneHHOoCTb.

LLnpmHa cneKkTpasnbHOM INHUW.

B3anmopgeincreme berywmx sNeKTPOMarHMTHbIX BOJIH C aKTUBHOM cpeaon.
YcnoBuaA ycuneHus m reHepaunmn KonebaHuii B KBAaHTOBbIX CUCTEMAX.
CTpyKTypa 3/1eKTPOMArHUTHbIX NONEN ONTUYECKMUX PE30HATOPOB.

S deKT HacbIWEHUS.

CnekTpanbHble XapaKTEPUCTUKN ONTUYECKUX PE30HATOPOB.
MHOrocnomHble N AN3INEKTPUYECKNE MOKPLITUA N MHTEPDEPEHLNOHHbIE GUNBLTPDI.
MNepecTpanBaemble pe3oHaTopPbI.

CeneKkuma NpoaosbHbIX M NOMepeyYHbIX MO, ONTUYECKMUX Pe30HaTOPOB.
MmnynbcHble pexkumbl paboTbl na3epos.

XapaKTepuCTUKM U NapameTpbl pexnumoB paboTbl 1a3epos.

AKTMBHAA M NAaCCUBHAA CUHXPOHU3ALMA MOA NPU U3yYEeHUU Na3epPOoB.
Moaynauna [o6pOTHOCTN PE30HATOPOB S1a3ePoB.

TeeppoTenbHble 1azepbl. MeToabl X HAKaYKW.

Bo/siOKHa, Kak aKTMBHaA cpeaa, ANA Na3epos.

Bo/IOKHa onA HaKauyKnM BOJIOKOHHbIX J1a3epOoB.

Bo/IOKHa 4nA ONTUYECKUX MY/IbTUMNIEKCOPOB U AeMY/IbTUMNIEKCOPOB.
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

1.

BonokHa gna onTUYeCKUX MOAYNATOPOB.

BonokHa gna onTuyecknx GpunbTpos.

BonokHa gna KomneHcaumu gucnepcun.

BonOKHa ANA NCTOYHMKOB CYyNEepPKOHTUHYYMa.

O6wWan xapaKTePUCTUKA ONTUYECKUX YCUAUTENEN.

MpuHUMN paboTbl 3pbneBoro ycunmrtens.

OCHOBHbI€ 31EMEHTbI U XapaKTEPUCTUKN 3pONEBOro BOJIOKOHHOIO YCUAUTENA.
Mpenmyliectsa U HeAOCTaTKM 3pOMEBLIX BOJIOKOHHbIX YCUINTENEN.
MaTepuansl gna 3pbMeBbIX BONIOKOHHbIX YCUAUTENEN.

Obuian xapaKTepmUCTUKa BONOKOHHbIX /1a3ePOB.

CpaBHeHMe BONOKOHHbIX /1a3ep0oB C APYrMMKU TUNAaMKN Na3epoB.

OCHOBHbI€ 31eMEHTbI KOHCTPYKLMWN BOJIOKOHHbIX /1a3€POB.

MeToApbl NONy4YeHUA 3ar0TOBOK aKTUBMPOBAHHbIX BO/IOKOH.
®doTOMHAYLMPOBaAHHbIE BO/IOKOHHbIE BP3rrOBCKUE PELLETKM U UX TEXHONOTUN.
Bperrosckne BONOKOHHbIE PeLLETKM NOKa3aTeNa NPeNoMIEHUA.

BonoKoHHble 6perroBckMe peLeTkn ¢ ManbiM U AIMHHBIM NEPUOLOM.
TexHON0rMm N3roToBNEHUA BOJIOKOHHbIX PELLETOK.

MprUmeHeHWe BONIOKOHHbIX PELLIETOK B CUCTEMAX BOIOKOHHO-OMNTUYECKOM CBA3MN.
[aTynKn pU3nYecknx BeIMYMH Ha OCHOBE BONNOKOHHbIX BPErroBCKMX peLLeTok.
Ob6wme npeactaBneHnA 0 GOTOHHbIX KPUCTANIAX U UX CBOMCTBAX.

CBouncTBa U npumeHeHne POTOHHOKPUCTANI/IMYECKUX BOJTOKOH.

TexHonorMm n3rotoBieHnA GOTOHHOKPUCTANIUYECKUX BOSIOKOH.
demTOoCEKYHAHbI 3pOMeBbIN BONOKOHHbIN Nasep.

demTOoCeEKYHAHbI NTTepbureBbI BOIOKOHHbIN nasep.

MapameTpuyecKas reHepaLmnsa CBeTa B ONTUYECKOM BOIOKHE.

[IpuMeprl NPaKTUYECKUX 3a1aHUM, BBIHOCUMBIX Ha DK3aMEH:

[TycTh nBa BO30YXIEHHBIX YPOBHS HAXOSATCS B TEPMOJUHAMUYECKOM PABHOBECHH.
Haitgure OTHOCHTENBHYIO HACEJIEHHOCTh BEPXHETO YPOBHS 0 CPABHEHUIO C HUKHUM,
€CJIM PHEPreTUUYECKUIN 3a30p MEXIY YPOBHIMH COOTBETCTBYET JJIMHE BOJIHBI T€HEpal-

oHHoro nepexona 1,064 mxm 1pu Temneparype 77 K.

BrluncnauTe paBHOBECHYIO pa3HOCTh HACEJIEHHOCTEH B JIByXYPOBHEBOM CHUCTEME IpHU
T= 300 K, oTHeceHHYI0 K OOIIEMYy YHCIy YacCTHI], CYMTass KPATHOCTH BBIPOKICHUS
YPOBHEW OJUHAKOBBIMH, [UIS CiIy4asi, KOI'Zla JHEPreTUUYECKUI 3a30p MEKIY HUMU CO-
crasiser 0,1 3B. Ykaxure JUIMHBI BOJH U 4aCTOTHI COOTBETCTBYIOLUE U3JIYUEHUIO.

3. Haligute OTHOCHUTEIBHBIC HACEICHHOCTH SHEPICTHUCCKUX COCTOSHUH, COOTBET-
CTBYIOIIIUX JIJTMHE BOJIHBI T€HEPAIIMOHHOTO TIepexoia Jijisi aproHoBoro jasepa (A = 0,488

MKM) nipu Temmneparype 77 K.

Kpurepun onieHKr 3HaHUM CTYJACHTOB Ha IK3aMEHE.
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OuEeHKH «OTJAMYHO» 3aCTYy>KUBACT CTYACHT, 0OHAPYKUBIIHNI BCECTOPOHHEE, CUCTEMA-
TUYECKOE U ITyOOKO€e 3HaHUE Y4eOHO-IIPOrpaMMHOI0 MaTepuaia, yMeHUue cBOOOIHO
BBIIIOJIHATD 3a/IaHUS, IPEAYCMOTPEHHBIE IPOIPAMMOM, YCBOUBILINK OCHOBHYIO U 3Ha-
KOMBIH C JOTIOJIHUTEIBbHOW JINTEPATYPOU, PEKOMEHI0BAaHHOU nporpammoit. Kak mpa-
BHJIO, OLICHKA «OTJIMYHO» BBICTABJISIECTCS CTYJIEHTAM, YCBOMBIIMUM B3aUMOCBSI3b OCHOB-
HBIX TIOHSATUHN IUCUUIUIMHBI B UX 3HAYEHUU JJIsl IpruoOpeTaeMoit npodeccuu, mpo-
SIBUBILIUM TBOPYECKHE CIIOCOOHOCTH B MIOHUMAaHHUH, U3JI0KEHUU U UCTIOJIb30BaHUU
y4eOHO-TIPOrpaMMHOI0 MaTepHaia.

O1eHKH «XO0POII0» 3aCTy)KHUBACT CTYJICHT OOHAPYKHMBIIIHH ITOJTHOE 3HAHHE YICOHO-
IPOrpaMMHOT0 MaTepuaa, yCIeIHO BBITIOJHSIONINHA ITPETyCMOTPEHHBIC B ITPO-
rpaMMme 3aJaHus, YCBOUBIIMK OCHOBHYIO JIMTEPATYPY, PEKOMEHIOBAaHHYIO B ITPO-
rpamme. Kak mpaBuiio, OIieHKa «XOPOII0» BBICTABIISACTCS CTYICHTaM, ITOKA3aBIIHM
CHUCTEMATHUYCCKUN XapaKTep 3HAHWH 110 JUCIMILIMHE U CIIOCOOHBIM K MX CaMOCTOSI-
TEJIHLHOMY TOTIOTHEHUIO U OOHOBJICHUIO B X0JI¢ JaJIbHEHIIIeH yueOHOM pabOTHI U MPO-
(hecCHOHATbHON JeATeTbHOCTH.

O1neHKH «y10BJIETBOPUTEIbHO» 3aCTyKUBAET CTYICHT, OOHAPY>KUBIIUN 3HAHUS OC-
HOBHOTO Y4EOHO-TIPOTPaMMHOTO MaTepuraja B 00bemMe, HC0OOX0AMMOM TSI TalTbHEH-
iei yueObl U mpeAcTosiei paboThl O CHEIMaTbHOCTH, CIIPABIISIIOIIMNACS C BBITIOJ-
HEHUEM 3aJJaHUU, IPEAYCMOTPEHHBIX MPOIPAMMON, 3HAKOMBIN C OCHOBHOM JIMTEPATY-
poil, peKOMEHJOBaHHOM ITporpaMmoid. Kak npaBuiio, olieHKa «yJI0BJIETBOPUTEIIBHO
BBICTABIISIETCS CTYACHTaM, JAOIYCTUBIIUM IIOTPELIHOCTH B OTBETE HA 3a4ETE U IPU
BBITIOJIHEHUH HK3aMEHAIIMOHHBIX 3aJaHui, HO 00JIadar0IMM HEOOXOJUMBIMH 3HAHU-
MU JJI1 UX YCTPAHEHUS O] PyKOBOJACTBOM IPENOIaBATENS.

OreHKa «Hey/I0BJIEeTBOPUTEIbHO0)» BBHICTABISETCS CTY/ICHTY, OOHAPYKUBIIIEMY IPO-
OeJbl B 3HAHUSAX OCHOBHOT'O y4eOHO-IIPOTPaMMHOTO MaTepHaa, J0MyCTUBIIEMY
NPUHIUIHAIBHBIE OIIMOKU B BHIITOJIHEHUH MTPEAYCMOTPEHHBIX MPOTPaMMOM 3aJaHUM.
Kak npaBuiio, olieHKa «HeyA0BIETBOPHUEIBHO» CTABUTCS CTYJCHTaM, KOTOPBIE HE MO-
I'YT IPOJOJDKUTH O0YUYEHHE WK MPUCTYIMUTH K MPO(GECCHOHATBHOMN IEATETHHOCTH 110
OKOHYaHUH By3a 0€3 JOMOJHUTENbHBIX 3aHSATHI 110 COOTBETCTBYIOIIEH TUCITUILINHE.

5. IlepeyeHb OCHOBHOM U JIONOJHUTEILHON y4e0HOH JuTEepaTypbl, HEOOX0AHU-
MOIii 1151 OCBOEHMSI JUCHUIJINHBI (MOYJIA).

5.1 OcHoBHas JUTEpaTypa:

=

Jlapkun A.W. Korepentnas ¢poronuka. — M.: BUHOM, 2007.

2. Urnaros, A.H. OnTosnexkTpoHrka u HaHO(OTOHUKA [ DIIEKTPOHHBIN pecypc] :
yue0. mocobue — DnektpoH. aaH. — Cankt-IlerepOypr : Jlanp, 2017. — 596 c.
— Pexum nocryma: https://e.lanbook.com/book/95150

3. Kamuruesckuii H.W. Boanosas ontuka. — CII0.: Jlans, 2008.

20
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4. Beiiko, B.Il. OnopHblii KOHCIIEKT JEKUUI 110 Kypcy « PU3NKO-TEXHUYECKHUE OC-
HOBBI JIa3€pHBIX TeXHOoJIOorHi». Paznen: TexHomornueckue na3epsl U JIa3epHOE U3-
JedeHue [DneKTpoHHbIN pecypc] : yued. mocodbre — DaekTpoH. naH. — CaHKT-
[TerepOypr : HUY UTMO, 2005. — 50 ¢. — Pexum noctyna:
https://e.lanbook.com/reader/book/59505/#1 — 3ari1. ¢ 3xpaHa.

JInst OCBOEHUSI TUCIUIIIMHBI MHBAIMAAMU U JIMI[AMH C OTPAHHYEHHBIMUA BO3MOKHO-
CTSIMU 3[IOPOBbSl UMEIOTCSI U3JJaHUSI B AJIEKTPOHHOM BHJIE€ B DJIEKTPOHHO-OMOIMOTEUHBIX
cucremax «Jlanp» u «tOpaitt».

5.2 JlonoJiHMTeIbHASI JIMTEPaTypa:

1. 3enro O. Ilpunuunet nazepos. — CII0.: JIans, 2008.

2. llykxanoB B.H., fIxoBne M.{. BonokoHHo-onTHueckas TexHuka. [IpakTudeckoe
pykoBoncTBO. — M.: Undpa-Umxkenepus. - 2014. — 304 c.

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

6. [lepeyennb pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHUKAIIHOHHOM ceTH «H-
TepHeT», He0OXOAMMBIX IJIsl OCBOCHUS TUCHMILUIUHBI (MOXYJIs1).

1. DiextpoHnHas 6uémrorexa FOPAMT: www.biblio-online.ru
2. DnextpoHHO-O6ubIMoTeyHas cuctema JIAHD: https://e.lanbook.com

7. MeToguyeckne yKazaHusi JJIs1 00y4alOUIUXCSl M0 OCBOCHUIO JUCIIUIJIMHBI
(MmonyJisn).

Jlextust sBIsieTCsS OAHOU U3 GOPM M3YUYEHHUS TEOPETUICCKOTO MaTeprasa 1o JTUCIU-
wirHe. B X0/1¢ TeKIMOHHOT0 Kypca IPOBOIUTCS U3JI0KEHUE COBPEMEHHBIX HAYYHBIX TTOJI-
XOJIOB U Teopuil. B TeTpamu /sl KOHCIIEKTHPOBAHUS JISKIIMH HEOOXO0IUMO UMETh ITOJI,
IJIe 10 XOJy KOHCIIEKTHPOBAHHS JIENAIOTCS HEOOXOJMMBIC IMOMETKH. 3aIlliCH JOJDKHBI
OBITh M30UPATEIIBHBIMU, ITOJTHOCTBIO CJICTYET 3alMChIBATh TOJIBKO ONpesciieHns. B KoH-
CIIEKTE MMPUMEHSIOT COKPAIICHHUE CIIOB, YTO YCKOPSET 3alKMCh. BOMpPOCH, BOSHUKAIOIINE B
XOJIe JICKIIUH, PEKOMEH/IYETCs 3allMChIBAaTh Ha TOJISIX M ITOCJIe OKOHYAHHUS JISKITUU o0pa-
TUTKCS 32 Pa3bsICHEHUEM K MpernoaaBarento. Heooxoaumo akTHBHO paboTaTh ¢ KOHCIIEK-
TOM JICKIIUU: TTOCJIC OKOHYAHUS JICKITUU PEKOMEHTyeTCS TIEPEUUTATh CBOM 3aIKCH, BHECTH
MTOTIPABKH M JIOTIOJTHCHUS.

OHUM U3 OCHOBHBIX BHJIOB JICSITEIBHOCTH CTY/ICHTA SBIISIETCS CAMOCTOSITEIIbHAS pa-
00Ta, KoTopas BKIIOYAET B ceOs M3ydeHue JEKIIMOHHOTO MaTepurasa, yaeOHUKOB U yueo-
HBIX TTOCOOMH, MMOJTOTOBKU K BBITIOJTHCHHIO JJA0OPATOPHBIX pabOT U 0POPMIICHHIO TEXHHU-
YECKUX OTUETOB MO HHUM, a TAaK K€ MOJTOTOBKH K MPAKTUYECKUM 3aHSATHUSM HU3y4CHHEM
KpaTKOH TCOPHH B 3aJa9HUKAX U PEIICHUH JOMAITHUX 3a/IaHUH.

MeToka caMOCTOSTEIILHOM pabOThI MPEIBAPUTEIIEHO Pa3bICHICTCS TperoaaBaTe-
JIEeM U B TIOCTIEAYIONIEM MOXET YTOYHSTHCS C YYETOM HWHIUBUIYAbHBIX OCOOCHHOCTEH
CTYJIEHTOB. Bpemsi 1 MecTO caMOCTOSTEIHbHON padOThI BEIOUPAIOTCS CTYACHTAMH 110 CBO-
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€My YCMOTPEHHUIO C YUETOM PEeKOMEHAAINI MpenoaaBaTes B BUAE IlaHa CaMOCTOSITENb-
HOM pa0boThI cTyAeHTa. [nanupoBaHie BpeMEHU Ha CAMOCTOSITENIbHYIO paboTy, HE0OOX0/11-
MOTO Ha M3y4YeHUE HACTOSIICH AUCIUIUIMHBI, CTYIEHTaM Jy4Ille BCET0 OCYIIECTBIIATH HA
BECh CEMECTp, MpeAycMaTpHUBasi MPU ITOM PEryJIpHOE MOBTOPEHHUE MPONUJIECHHOTO MaTe-
puana.

CaMocToATeNnbHYI0 padoTy HaA JUCIUILUIMHOMN ClieyeT HAUMHAThH C U3Y4YEeHHS Mpo-
IpaMMBbl, KOTOpast COJICPKAT OCHOBHBIC TPEOOBAHUS K 3HAHUSM, YMEHUSM M HaBBIKaM 00Yy-
gaembIXx. OOs3aTeNIbHO ClelyeT BCIIOMHHUTH PEKOMEHJAIMU MPEeroaBaTeis, JTaHHbIe B
XOJI€ YCTAaHOBOYHBIX 3aHATHH. 3aTeM CleyeT MPUCTYTATh K U3YYCHUIO OTAEIBHBIX pa3jie-
JIOB M TEM B TIOPSIKE, TPETYCMOTPEHHOM IPOTPAMMOIA.

[TonyuuB nmpencraBiieHre 00 OCHOBHOM COJEP:KaHUU pas3jiena, TeMbl, HEOOXOAUMO
U3YYUTh MaTepual Mo TeMe, U3JI0KEeHHBIN B yueOHuke. L{erecoobpa3Ho cocTaBUTh Kpat-
KU KOHCIIEKT WJIH CXEMY, OTOOPaKarol[yl0 CMBICI U CBSI3U OCHOBHBIX MOHSITHI TaHHOTO
paszienia U BKIIOUCHHBIX B HETo TeM. O0s3aTeNbHO CIIEIyeT 3alUChIBaTh BOSHUKIIIUE BO-
MPOCHI, Ha KOTOPBIE HE y1aJIOCh OTBETUTH CAMOCTOSTEIHHO.

Heo0xo1MMo U3y4uTh CIMCOK PEKOMEHI0BAHHONW OCHOBHOM U JOTIOJTHUTEIHHOM JIH-
TEepaTypsl U yOSAUTHCS B €€ HATMYNHU B JTMYHOM ITOJTH30BAHUH UJTU B TIOJIPA3JICIICHUSIX ONO-
JUOTEKU B OYMa)KHOM WJIU SJIEKTPOHHOM BHUJIE. BCI0 OCHOBHYIO yueOHYIO TUTEPATYypPY JKe-
JaTeNbHO U3Yy4aTh C COCTaBJIeHHEM KOHcHekTa. Llenh HamucaHus KOHCIEKTa MO JAUCIIH-
IUTHHE — COPMHUPOBATH HABBIKH 110 MTOUCKY, OTOOPY, aHAINU3Y U (POPMYIUPOBAHUIO yueO-
HOTO MaTepHaia. DTH HaBBIKU 00S3aTENbHBI IS TI0OOOTO CIEIMAINCTa C BBICIIUM 00pa-
30BaHHEM HE3aBUCUMO OT BBIOpaHHOTO HampaieHus. [Ipu pabore Hax KOHCTIEKTOM 00si-
3aTeJIbHO BBIABISAIOTCS W OTMEUAIOTCS TPYAHBIC JUISI CAMOCTOSITENILHOTO M3YyY€HHUS BO-
MIPOCHI, C KOTOPEIMH YMECTHO OOPATUTHCS K MPEIOIaBATEIO TIPH TIOCCIICHUH 3aHITHA U
KOHCYJIbTAIH, JIN0O B HHIWBHIYAILHOM TIOPSIIKE.

K npakTudeckum 3aHATUSM HEOOXOAMMO TOTOBUTCS MPEABAPUTENHHO, IO HAYasa 3a-
HsTUs. HeoOX0AMMO 03HAKOMHTCSI ¢ KPaTKOU TEOpUEi B peKOMEHI0BAHHOM 33JJAYHHUKE 110
COOTBETCTBYIOLIEH TeMe M MpopadoTaTh MPUMEPHI pelieHUu pa300paHHBIX B 3aJJaUHHUKE
yrnpaxHeHu#. B X0/1e TOATOTOBKH, TaK e CJIEIyeT BECTH KOHCIIEKTUPOBAHUE, 8 BO3HUK-
IIFE BOIIPOCHI 3371aTh BEAYIIEMY MTPETOaBaTeNI0 B HaYalle IPAKTUIECKOTO 3aHSATHS.

K naGopatopubiM paboTaM ciieyeT MOATOTOBUTHCS MPEIBAPUTEIBHO, 03HAKOMUB-
IIKCh 3apaHee U ¢ METOAMYSCKUMH PEKOMEHAAIMSAMHE 110 TIPOBEJICHUIO COOTBETCTBYIOIICH
nabopatopHoii pabOThl, U B cilydae HEOOXOAMMOCTH MPOBECTU MPEIBAPUTEIBHBIE pac-
YETHI.

B oOCBOCHMM JWCHMIUIMHBI WHBAIUJAAMH W JIMIAMH C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBBSI MPEAYCMOTPEHbI WHIAMBUAYyaJbHbIE KOHCYJIbTAIIMH (B TOM
yucie yepes email), Tak kak 0oJbIoe 3HaYCHNUE UMEET KOHCYJIbTaluu. HAMBUIyaIbHbIC
KOHCYJIbTAIlMU TI0 TPEAMETY SIBJISIIOTCA BaXHBIM  (PAKTOPOM, CIIOCOOCTBYIONIUM
WHAVBUAYATU3allid OOYYCHHUS W YCTAHOBJICHUIO BOCHHUTATEIHHOTO KOHTAKTa MEXIY
npernojaBaTesieM M OOy4aroIMMCS WHBAJIWAOM WU JIMIOM C OTPaHHYCHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBBSI.

Pexomennyercsa cienyromuid rpaduk CaMOCTOSTEIbHOW paOOTHI CTYAECHTOB II0
y4eOHBIM HEJeISIM KaXKJI0r0 CeMecTpa:
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PCKOMeHI[yeMLIﬁ rpaq)mc CaMOCTOSITEJILHOM paﬁoTLI CTYACHTOB B 7-M ceMeCTpE 1o NUCHUIIJIMNHE
«BojiokoHHBIE Ja3epbl 1 YCHWJINTECJIN

No [TpumepHsbIit
Cpoku BBITIOJ-
/1 OOIKET
. HeHus 3ananHus | Dopma ot-
HaunmenoBanue CopeprxaHue caMOCTOSTENIBHOW | BpPEMEHH Ha dopma
(HOMED yueOo- YETHOCTH
pasnena paboThI BBITTOJTHEHUE . KOHTPOJIS
HOI1 HeJenu 0 3aJIJaHUI0
y1. 1ac. cemMecTpa)
(CPC) P
1 | BBenenue B mpeaMer W3yueHne nurepaTypbl IO UCTO- TexcToBbIN
pHUU CO3[IaHUS U PA3BUTHIO JIa- 2,8 2 JOKYMEHT, | YCTHBIA OTBET
3€pHBIX CUCTEM MIPE3CHTALIMS
2 B3aumopeiictBue n3nydeHus N3ydenue w aHanm3 nurepa- .
C UHBEPCHOU cpenioi TYpBbl, IO BOIIPOCAaM COBPEMEH Texcrosbili
p p YPEL, Iv) p 11 2 JIOKYMEHT, | YCTHBIH OTBET
HBIX 00J1aCTeH UCTIONB30BAHUS
IIPE3CHTALMS
JIA3€PHBIX CUCTEM
3 Crpykrypnas cxema ontuue- | Ilouck u ananus MHTEpHET-HC-
CKOT'0 YCUJIUTEJS U Jiazepa TOYHUKOB, COCTaBJICHUE aHHO- .
TUPOBAHHOT'O CIIMCKa HalIcCH Texcromnuii
p 11 2 ¢aiin, pe- | YCTHBIN OTBET
HBIX pecypcoB 1o teMe. [Tonck
3eHTalus
OTBETOB Ha BOIIPOCHI ISl CaMo-
KOHTPOJIA.
4 Onrudyeckue pe3oHaTtopsl Ja- | M3ydeHue MeToJ0B MaTeMaTH- PacueTHbiit
3epoB YECKOI'0 MOJEIUPOBaHUs IreHe- 11 4 daiin, mpe- | YCTHBIA OTBET
pPalMOHHBIX MPOIIECCOB 3eHTaIus
5 Pexxumbl paboThl 1a3zepoB Qaitnbl Ma-
O06paboTka HHPpOPMAITUH C HC- TeMaTuye-
MoJib30BaHUeM mporpamMm Excel, 11 2 CKHUX pellaK- | YCTHBII OTBET
Markan TOpOB, Ipe-
3€HTalMs
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Tumnel 1a3epoB Qaitnbl Ma-
MopenupoBaHue reHepaunoH-
HBIX IIPOLIECCOB B 33JJaHHBIX aK reMatirics
p 11 CKHUX PElaK- | YCTHBIM OTBET
TUBHBIX Cpe/iax (penieHne KoH- TODOB. LDE
KPETHBIX MH)KEHEPHBIX 3a]1a4). POB, TIP
3eHTalus
Pacnipoctpanenue nazepHoro .
N3yueHnne ocHOB pa3paboTKu TekcToBbIN
U3IydeHus B atMmocdepe, . .
TEXHUYECKON JOKYMEHTAllU1 Ha 11 JOKYMEHT, | YCTHBIA OTBET
BOJIE, KOCMOCE U ONTHYECKOM
JIa3€pHBIE CUCTEMBI MIPE3CHTALIUS
BOJIOKHE
[IpumeHeHue na3epos TexcToBbIN
. JOKYMEHT
IToaroroBka OT4ETHOM AOKY- Y o
pacyeTHbIN
MEHTAIMH 110 BOIIPOCaM MoJie- .
¢aiinbl B Ma- .
JIMPOBAHUS F€HEPALIMOHHBIX 11 YcTHBINM OTBET
TeMaTuye-
MIPOLIECCOB B PA3JIMYHBIX Ja3ep-
CKHX pelak-
HBIX CUCTEMax
TOpax, npe-
3eHTalus
Hroro : 79,8
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8. IlepeyeHb UH(POPMAIUOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX MPH OCYIIECTB-
JIECHHMHU 00pPa30BaTeIbHOIO Npolecca Mo AUCHUIINHE (MO1YJII0).

8.1 llepeyennb MHPOPMANMOHHBIX TEXHOJIOTHIA.

[Ipu ocymecTBieHnn 00pa3z0BaTENBHOIO MpoLecca Mo JucHUIUIMHE « BonokoHHbIE
Ja3epsl U yCUITUTENN» UCTIONB3YIOTCS UHTETPUPOBAHHBIE TEXHOJIOTUN OpTaHU3aIlluU
y4eOHOro mpoliecca, T.€. pa3InyHble COUETaHUs ayIUTOPHBIX U JUCTAHIIMOHHBIX 3aHsI-
TUH. JIeKTOpBI U IpenogaBaTeNy, BEAyIUe IPAKTUYECKHE U CEMUHAPCKUE 3aHATHS, J10
Hayajla CEMECTpPa COCTABIISIIOT M pa3MEIaloT Ha cepBepe rpaduk yueOHOro npoiecca,
r7ie JeTalbHO OIMKCHIBAIOT MOPAIOK U3YUCHHSI TUCUUILUIMHBI B JTaHHOM ceMecTpe. OCHOB-
HOM (pakTHUeCKuil MaTepual, 3apaHee MOATOTOBIEHHBIN IEKTOPOM U CHaOKEHHBIN HEO0O-
XOJIMMBIM KOJIMYECTBOM MJUTFOCTPALIUNA U UHTEPAKTUBHBIX AIEMEHTOB, pa3MellaeTcs Ha
cepBepe BMECTE C METOJIMYECKUMHU PEKOMEHIAIUSMH 10 €r0 CAaMOCTOSITEIbBHOMY H3yue-
HUIO.

HpOBCIIeHI/Ie YacTH JICKIUM B 7 CCMCCTPC MPCAYCMATPUBACT UCITIOJIB30BAHUC JICMOH-
CTPallMOHHBIX MYHBTHMGHHﬁHBIX MAaTCpPHaAJIOB C UCIIOJB30BAHUCM IIPOCKTOPA.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 O0ecIIeYEeHUsI.

Tak kak /Ui caMOCTOATENBHON paboThl 00yYaOUIMXCS MPEANONaraeTcs A0CTYI B
AIIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENbHYIO CPEely OpraHU3alllK U ceTh IHTepHeT,
TO oOmue TpeOOBaHUS K MOMEIICHUSM JJII CAMOCTOSITENIbHONM padoThl 00Yy4aroIIMXCs
BIIOJIHE JJOCTATOYHO. JJOMOJHUTENBHO, CIEMAIM3UPOBAHHOE [TPOrpaMMHOE 00ecrieueHue
JUTSI peain3aliii HacTOSIIEH MporpaMMbl He TpebyeTcsl.

8.3 Ilepeuyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

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

9. MaTepuajibHO-TeXHHYeCKasi 0a3a, He00X0AUMAas JISl OCYLeCTBJIEHUS 00pa-
30BaTeJIbHOI0 MpoIecca Mo AUCHUIINHEe (MOIYJII0).

MartepuanabHO-TeXHHUECKOe oOecrieyeHne Tucu-
TIMHBI (MOJYJIS) U OCHAIIIEHHOCTh

1. | Jlekuuonnsle 3aHs- | JICKIIMOHHAS ayAUTOpPHs, OCHAIEHHAs MPE3CHTAIMOH-
THS HOM TEXHHUKOMU (TIPOEKTOP, 9KpaH, KOMIIbIOTEP/HOYTOYK)
U COOTBETCTBYIOIIMM IPOTPAMMHBIM 0OecredeHreM
(TTO) myst BoctipousBeneHus (aiiaoB popmara jpg u avi.
JIOCTaTOYHBIM KOJIMYECTBOM IOCAaJOYHBIX MecT: Ne
209C.

2. | Ilpaktuueckue 3aHs- | JIeKIMOHHAsT ayIUTOpPHUS, OCHAICHHAs MPE3CHTAIMOH-
THUS HOM TEXHHUKOH (IPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK)
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U COOTBETCTBYIOIIMM TPOTPAMMHBIM OOECIICUCHHUEM
(TTO) mns BoctpousBeaenus ¢aiinos Gpopmara Xls, doc:
Ne209C.

JlaGopaTopHbIe
3aHSITHS

JlaGopaTopusi, YKOMIUICKTOBaHHAs CIEIHATU3UPOBaH-
HOW MeOENbI0 U TEXHUYCCKHUMH CPEJICTBAMU OOYUCHUSI.
[IpoBeneHne 3aHATUH Ja0OPATOPHOrO MIpPaKTUKyMa
npeaycMOTpeHO B naboparopuu «ONTHYECKOTO MaTepH-
anoBeneHus» Nell9C Ha maGopaTOPHBIX CTEHIAX, YKOM-
TUIEKTOBAHHBIX CIIEKTPAIIBHO-U3MEPUTEIILHBIM 000PYI0-
BaHUEM U PA3INYHBIMU JIA3EPHBIMU CHCTEMaMH.

['pynmoBere
(MHAMBUYaTbHBIE)
KOHCYJIbTAIUU

[Tomemenne ¢ AOCTATOYHBIM KOJUYECTBOM I1OCAI0Y-
HBIX MECT U MEJIOBOM WU MapKepHO# gockoit: Ne209C

[IpomexyTouHas
aTTecTanus

[ToMmemenne ¢ MOCTATOYHBIM KOJIUYECTBOM I10OCAIOY-
HbIX MecT: Ne209C.

CamocTrosaTennrHad
pabota

Kabuner ans camoctoATenbHOU pabOThl, OCHAIIEHHBIN
KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJIKIFOYE-
HUs K ceTu « THTepHET, MpOrpamMMoii IKPaHHOTO yBEIIU-
YeHHUs U O00ECIEUEHHBIN JOCTYIIOM B 3JIEKTPOHHYIO MH-
dbopmarmoHHO-00pa30BaTENbHYIO CPEAy YHHUBEPCUTETA!
No 208C
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