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1 He.]'ll/l u 3aJa4Y1 U3YICHUA TUCHUITIJIUHBI

1.1 Ileab AUCHUILIHHBI
VYyebnas auctuiuinHa « BolokoHHBIE J1a3ephl U YCUIIUTENIN» CTABUT CBOEH 1IEJIbIO
MOJyYCHUE CTYJICHTAMH TEOPETUUYECKUX 3HAHUM, MPAKTUYECKUX YMEHUWA U HABBIKOB IO
MpPUHIUIIAM U (PU3NYECKUM OCHOBAaM palOOThI JIA3€POB U Ja3€PHBIX CUCTEM, HEOOXOIUMBIX
MU JOCTAaTOYHBIX IS OCYIICCTBICHHUS BCEX BUIOB MPOGECCHOHATBLHON IesATEeIbHOCTH,
MpeAyCMOTPEHHOM 00pa30BaTEIbHBIM CTAaHAAPTOM.

OYHKIMOHUPOBAHUE COBPEMEHHBIX TEJIEKOMMYHMKAIMi  HEMBICIUMO  0€3
ONTUYECKHUX U J1a3epHBIX CHCTEM. Haubonee  pacrpocTpaHeHHbIE B
MH(OKOMMYHHUKAIIMOHHBIX TEXHOJIOTUAX SIBIISIOTCS JIA3€PHBIE CUCTEMBI, IPUHAJIEKAIIIHE
KJIaCCy TBEPAOTEIbHBIX JIA3€POB U OTHOCSAUIMXCS K THUILY BOJIOKOHHBIX. TakuMm oOpa3zom,
U3y4yeHHe (PU3NUYECKUX MPUHLHUIIOB U OCHOB PAa0OTHI BOJIOKOHHBIX JIA3€POB U YCHIIUTEIEH
SBIISIETCSl  AKTyaJlbHOM 3afauedl Juid CTYAEHTOB, OOydalomuxcs II0 OCHOBHOM
oOpa3oBarenbHON nporpamme «ONTHYECKHE CUCTEMBI M CETH CBSI3M» HaIpPaBICHUS
HNHpOKOMMYHHKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBSI3H.

1.2  3apauyu AMCUMNIHHBI
OCHOBHBIMU 3a/layaMU JUCIUIUIMHBI SBJISIOTCA U3yYEHHE CTYJEHTAaMU OCHOB
$u3MKHU, peKUMOB pabOThl, MapaMeTPOB, XapAaKTEPUCTUK U TUIIOB JIa3€POB, CBOMCTB
Ja3epHOr0 M3JYYEHHUS, ONTHUYECKUX cHUCTeM (OPMHpPOBAHUS M IpeoOpa3oBaHUs
Ja3epHBIX IYYKOB M o0JacTell MPUMEHEHHUs J1a3epoB, a Takke MPHOOpPETeHHS
CTyJIEHTaMU YMEHHUI U HABBIKOB 110 MPAKTUYECKOM paboTe C J1a3epHBIMU CUCTEMAaMH.

1.3 MecTo THCHUILTHHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl
HuctumiiHa «BoJIOKOHHBIE Ila3epbl M yCUIUTENW» Mg OakalaBpuarta IO
HanpasyieHuto moArotoBku 11.03.02 «HbOKOMMYHHKAITMOHHBIE TEXHOJIOTHH U CUCTEMBI
CBsI3W» OTHocuTcs K yueOHomy mwmkay b1.B./IB.07.01 «Bonokonubie mazepsl u
YCUJIMTENN» BAPUATUBHOMN YaCTH.

JucuumivHa 6a3upyercs Ha 3HAHUSX, MOJYYSHHBIX MO 0a30BBIM JAUCIUILIMHAM
yaeOHoro iana («Pusnkay (paznensl «Ontukay, « AToMHas pusnkay), «O01mmas Teopus
cBs3U» U «OCHOBBI MMOCTPOEHUSI UHPOKOMMYHHUKAITMOHHBIX CUCTEM U CETE»), U SBISETCS
OCHOBOM Il M3YYEHUs CICAYIOIMX TUCHUIUINH: «ONTORIEKTPOHHBIE W KBAaHTOBBIC
npubope», «lIpoekTupoBanue, CTpoUTEILCTBO U dKcIuTyatarus BOJICy.

3HaHus, TPHOOPETCHHBIE B MPOIECCE MPOXOXKACHUS Kypca, HEOOXOTUMBI IS
noJiydeHus 0a30BOT0 YPOBHSI B MOHUMAaHUH (PU3UKH ONTHYECKHUX MPOIECCOB, MPUHITUIIOB
paboThl ONTHYECKUX YCUIIUTENICH U paOOTHl KBAHTOBBIX YCTPOMCTB.



1.4
(Mmoay.Jiro),

IlepeuyeHp MUIaHUPYEMBIX pPe3yJIbTATOB 00y4eHUs 10 AUCHUIIUHE
COOTHECEHHBIX ¢ IUIAHMPYeMbIMH Ppe3yJbTaTaAMH OCBOCHUS
o0pa3oBaTe/IbHOI IPOrpaMMblI

M3ydeHre TaHHOHN yueOHOM TUCIUIIMHBI HAIPABICHO Ha (POPMHUPOBAHHUE Y 00 yUAIOIITUXCSI
caenyrommx komneteHiui: [TK — 17,

HNunexc Coneprkanue B pesynbpTaTe nuzydeHus: yueOHON TUCIUIUTMHBI
Ne KOMIIETEHIINH KOMIIETEHIINH oOy4aromuecs: JOIKHbI
.10 .
(v e€ yacTH) 3HATDL YMmeth Baagern
1. |IIK-17 CIIOCOOHOCTBIO AJIEMEHTHYIO | IPOBOAMTH Haseikamu
MPUMEHSITh 0azy KOMIIBIOTEPHOE | Ompee/ICHUs
COBPEMCHHBIC BOJIOKOHHO- MOJICTTUPOBAHUC | X apaKTEPUCTUK
TEOPETUUECKHIE U | OITHYECKHX AIIEMEHTOB U OIITHYECKIX
OKCIIEPUMEHTAIIBHBIE | piorenm CUCTEM CHCTEM CBSI3H |
METO/IBI CB3M: ONTHYECKOI
MCCJICI0BAHUS c CBSI3Y;
LEJbIO CO3/TaHUS
HOBBIX
MEPCIIEKTUBHBIX
CpeICTB
AIEKTPOCBSI3U u
WH(pOpPMATHKH;

2. CTpyKTYypa M cofep;kaHue IMCHUIIMHBI.

2.1

Pacnpenesnenne Tpy10éMKOCTH JUCHMILIMHBI 110 BUAAM PadoT.

OO6mas Tpyno€MKOCTh JHUCHMIUIMHBI cocTaBiser 5 3ad.en. (180 wacoB), ux
pacrpezienieHue mo BugaM padboT mpeACcTaBiIeHO B TaOIHUIIE.

Bun yuebnoii paboThl Bcero |Cemectpsl (4achr)

4acoB 7

AyIuTOpHBIE 3aHATHS (BCEro): 64 64

3aHATHSI JICKIIMOHHOTO THIIA 16 16

BaHATHS CEMHHAPCKOTO THIIA (CEMHHAPBI, MPAKTUYCCKUE 3aHSTHS) 16 16

JTabopaTOpHBIE 3aHATHS 32 32

NHasi KoHTaKTHAas padora: 8,5 8,5

Kontposs camocrosarenbHoit padotsl (KCP) 8 8




[Tpomexyrounas atrectanus (MKP) B popme 3auera — 3x3amena 0,5 0,5

CamocTosiTeJIbHasi paboTa, B TOM YHCJIe: 71,8 71,8

[TpopaboTka y4eOHOro (TEOpETHUECKOI0) MaTepraa 71,8 71,8

BrInoTHEHHE WHANBUIYAIBHBIX 3aaHHi (TIOJrOTOBKA COOOIICHHMIA, i i

MpEe3eHTAIINIA)

Pedepar - -

KoHTpoJib:

[ToaroToBKa K 3K3aMEHY 35,7 35,7

OO01mas TPpy10eMKOCTh yac. 180 180
B TOM YHCJIe KOHTAKTHasi padoTra 72,5 72,5
3a4.el1. 3) 5)

2.2  CrTpyKrypa IHCHHILITHHBI:

Pacnipenenenue Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCLUILIUHBL.

Paznenbt (TeMbl) AMCUMIUIMHEBL, M3ydaeMble B 7 ceMecTpe CBOJIHAS Tadauua (ounas opma):

KonnuaecTBo yacos
Ne | HaumeHoBaHue pa3aenos (TeM) Beero Ay}f[;g:f;aﬂ KCP BHG?;%P(I)TTZPHM
J| 113 JIP CPC
1. |BBexenwue B mpenmMer 48 2 1 1.8
2. B3aHMoL[efICTBI/Ie I:ISqueHH;I C o5 2 4 8 1 10
MHBEPCHOM cpenoi
3. |CtpykTypHas cxema ONTHYECKOTO 13 2 1 10
YCUJIMTEJNS U J1a3epa
4. |OnTudeckue pe3oHaTophl JIa3epoB 21 2 4 4 1 10
5. |Pexxumsbl paboThI 1a3epoB 25 2 4 8 1 10
6. |Tumsr na3epoB 25 2 4 8 1 10
7. |PacmpocTpaHeHue J1a3epHOro 1
U3Iy4eHus B atmocdepe, BoJe, 17 2 4 10
KOCMOCE U OIITUYECKOM BOJIOKHE
8. |l[IpumeHeHue nazepon 13 2 1 10
9. |[IpoMexyTO4YHAst aTTECTAIHS B 0.2
dbopme 3auera '
10. |ITpomesxyTouHas arTecTanus B 03
dbopme sK3aMeHa '
11. [TToaroTtoBka K 3K3aMeHYy 35,7
Hmozo no oucyuniune: 180 |16 | 16 32 8 71,8

[Tpumeuanue: JI — nekuun, 113 — npaktudeckue 3austus / cemunapsl, JIP —
naboparopusle 3aHsaTHs, CPC — camocTosTenbHas pabora cryaenta, KCP — koHTpoib
CaMOCTOSITENIbHON PaOOTHI.




KontakTHas pa60Ta Ipn I1pPOBCACHUUN y‘le6HI>IX 3aHATAM MO JUCIUIIJINHE

BHEayJJUTOPHBIE,
IPOMEXYTOUHYIO aTTECTAIMIO B YCTHOM (opMe.

2.3

Conepxxanue pa3aesioB (TeM) TUCHUILIUHBI:

2.3.1 3aHAaTHA JeKIHOHHOI0 THIIA

«BonokoHHbIE J1a3ephl M YCUJIUTENW» BKJIIOYAET B Ce0s: 3aHATUS JIEKLMOHHOTO THIIA,
NPAKTUYECKUE 3aHATHA, JA0OpaTOpHbIE PabOThI, TPYNIIOBbIE KOHCYJIbTAUU (TaKk XKe U

yepe3 AJEKTPOHHYI0 HMH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpenay),

HaumenoBanue
| pa3nena (Temsl)

Coneprxanue pasjena (TeMbl)

dopma
TEKYLIETrO
KOHTPOJIA

.|Beeoenue 6
npeomen.

Hcropuss pasButust nazepoB. Kiaccudukamus 1a3epos.
[Ipunmun npeiictBus nazepoB. OTIMYUTEIBbHBIE CBOMCTBA
JIa3epHOTO W3IIY4YCHHUS: MOHOXPOMAaTHYHOCTb,
KOTE€PEHTHOCTb, HaIPaBJIECHHOCTb, WHTEHCUBHOCTD,
MOJIsIpU3aIus

Omnpoc,
MIPaKTUYECKHE
3a/laHus

.|Bzaumooeiicmeue

UBYHeHUsl CO
cpeootl.

9HepFeTI/I‘leCKI/IC YpPOBHHU 4aTOMOB, HOHOB U MOJICKYIIL.
OnTHyeckue W HEONTHYECKHE MEPCXOanbI. BepOHTHOCTI/I n
CKOPOCTH OIITHYCCKUX IICPCXOOAO0B. MOIIIHOCTh CIIOHTAHHOTO
" BBIHYKJCHHOT'O I/I3J'Iy‘~IeHI/II71. Kunernueckue YpaBHCHUA.

Ompoc,
MPAKTUYCCKHE
3aJJaHHsI

[IlupyHa M KOHTYp CHEKTPaJIbHBIX JIMHUN. EcrecTBeHHas
mupyrHa TUHUN. DaKTOPBEI, BAUSIOIINE HA YITUPEHUE JINHUAN.
[Tonepeunas u mpojoapHas penakcauus. OnHOponHOE U
HEOJITHOPOAHOE ymupeHue JuHui. CrieKTpaibHast INIOTHOCTh
MOII[HOCTH.

VYcnoBus ycusIeHUs 3JIEKTPOMArHUTHBIX BOJIH B MI€AJIbHOU
cpene. 3akoH byrepa ans HOpMajabHOW M MHBEPCHOMU CpPENl.
HewnacelnieHHbIl TOKa3aTeNb yCUIIEHUs, 3aBUCUMOCTb €0 OT
YacTOTBHI.

VYcunenue cera B peasibHOM cpene. Koadduunent noteps.
AKTHBHas 4acTb KOHTypa ycuiieHus. Hacblenne ycuieHus.
VYcunenune ¢ yderom s¢¢ekra HaceimeHus. Jedopmarius
KOHTypa YCWIEHHS B  cClydasix OIHOPOJHOIO U
HEOJTHOPOJHOIO YIIMPEHUS JUHUM. 3aBUCHMOCTh IOTOKa
U3Iy4yeHUs: OT MyTH B ycunusaromeil cpene. CykeHue
CHEKTpa  MpU  MPOXOXKICHUM  M3IY4YEHHUS  uepe3
YCHJIMBAIOIYIO CpEAYy.

OO0111e NpUHIMIBI CO3AaHUs UHBEpCUU. MeTOIbI 3aceIeHus
u pacceneHust ypoBHeil. CrocoObl CO3/MaHHsI WHBEPCHH B
pa3IMYHBIX Cpelax.

.|Cmpykmypuas
cxema
ONMUYECKO20
yeunumens u
nazepa.

OcHOBHBIE 3JIEMEHTHl ONTHYECKOTO ycuiauTens (Ha
npumepe ycunutens EDFA) u nazepa (s1a3ep Ha ocHOBe
YAG:Er; YAG:Yb; YAG:Yb,Er u BoJIOKOHHBIE JTa3ephl).
Jlazep Kak yCHJIMTEINb C MOJI0KUTEIBHOM 00paTHOM CBA3BIO.

Ponb cnoHTaHHOTO H3JIy4YCHUS B pa3BUTUH I'CHCPAIIUU.

Omnpoc,
NIPAaKTUYECKUE
3a/laHus

6




.|Onmuueckue
pe3oHamopubi.

PaznoBugHOCTH ONTUYECKUX PE30HaTOPOB.
['eomeTpuyeckne  XxapakTepucTukud.  Pe3oHaTtop  Kak
onTU4ecKuit BoJIHOBO/. [loTepu u 100pOTHOCTH pe3oHaTopa,
PE30HAHCHBIC CBOMCTBA. YCTOMYMBBIE M HEYCTOWYHBBIC
PE30HATOPBI.

WNHTerpansHoe ypaBHEHHE pe3onaropa.
Huddepennmanbapie morepu u (Ha3oBbIA cABUT. Moabl
pe3onaropa u ux obo3nauenue. [Inockuii u KoH(OKATHHBIN
PE30HATOPHI M UX CBOMCTBA. ['ayCCOBBI pe30HATOPHI.
OnTu4eckuii pe3oHaTop C aKTUBHBIM BellecTBOM. OCHOBHbBIE
MPOLECCH, TMPOUCXOAAIIME B AKTUBHOM pE30HATOpE:
YCHJICHUE U MOTEPU MOIIHOCTH, (HOPMUPOBAHHE MOJOBOTO
COCTaBa  MBJIYYCHHS, CHEKTPAIbHBIX  XapaKTEPUCTHK,
"3araruBaHue" 4acTOT, KOHKYPEHIIUS U JeopMaIis MO/I.

Omnpoc,
MPaKTUYECKUE
3a/laHus

.| Pearcumul pabomul

nas3epoe.

Pexxum cBoOOmHOW TeHeparuu. Pexum Momynsiuu
JIOOPOTHOCTH pe30HaTOpa. PeXUM CHHXPOHHU3AIMH MOJI.
MHOroMOA0BBIM, OJHOMOJOBBEIA W  OJHOYACTOTHBIN
PEXKHUM.

Omnpoc,
MPAKTUYECKHE
3a/laHus

.| Tunwet n1asepos.

TeepnotensHbie Ja3epbl. OOmme ocodeHHOCTH. CHUCTEMBI
ONTUYECKOHN HaKauku. AKTUBHBIE cpelibl. TpexypoBHEBbIE U
YeThIPEXYPOBHEBBIE Ja3ephl. [lepecTpauBaemble
TBEPJOTENbHbIE JIa3epbl. TBEpAOTENbHBIE MHUKPOJA3€ephI.
BoiokoHHBIE J1a3ephl.

['azoBeie mazepel. OOmume ocobenHoctn. OOecreyeHne
MHBEpCUM B ra3o0BbIX Ja3epax. Jlazepbl Ha HeHTpabHBIX
aTomax. MoHHble na3epsl. MosiekyisipHble Ja3epsl. Jlazepbl
Ha JKCUMepax. DNEeKTPONOHU3ALIUOHHBIE,
ra3oJJUHaMUYEeCKHe U XUMHUYECKUe Jiazepbl. BoaHOBOHBIE
Ja3ephl.

Ormpoc,
IIPaKTUYECKUE
3aJJaHHsI

.| Tunwet nasepos.

Kunkoctasle nazepbl. O6mue ocodeHHocTu. Jlasepbl Ha
pacTBOpax HEOPraHWYECKUX COEAMHEHUN PeaKO3eMEeNbHbIX
aneMeHTOB.  Jlazepel Ha  pacTBOpax  OpPraHUYECKHX
KpacHTelen.

VYrpaBieHne CIeKTpoOM H3IY4YeHHs KHJIKOCTHBIX Ja3epoB.
[TonynpoBonHuKOBBIE  Jazepbl. OOmUE OCOOEHHOCTH.
Co3ganue MHBepcHHM B MOJIYINPOBOJHUKAaX. Jlazepsl ¢
QJIEKTPOHHOM  HAakKadykoW.  MH)KEKIMOHHBIE  JIa3ephbl.
['erepocTpyKTypHBIE J1a3€pbl C OJHO- U ABYXCTOPOHHUM
OTpaHUYEHUEM.

PentrenoBckue, ramma-yiazepel U Jlazepbl Ha CBOOOJHBIX
anekTpoHaX. OCHOBHBIE OCOOEHHOCTH, MpOOJEeMBl U
TEHJCHIIUU Pa3BUTHSL.

Ormpoc,
MPAKTHYECKHE
3a/laHus

.|Pacnpocmpanenue

Jd3epHOo2co
U3JIY4YeHUsl 6

ammocghepe, 600e,

Kocmoce u

Ocnabnenue J1azepHoOro u3nydyeHus B armocdepe. Biusuue
aTMoc(epHOl TypOYJIEHTHOCTH M pedpaKIMy Ha J1a3epHoe
nznydeHue. OcnalneHue WU3Iy4eHHUs Ja3epoB B BOJE U
KOCMOCE.

JIP, ompoc,
MIPAKTUYECKHUE
3aJlaHus




onmu4eckKkom OcobeHHoCTH MPOXOXKACHUA JIA3€CPHOI0 M3JIYUCHHUA B

Cpepbl.

CHHTE3E,

[TpumeneHue na3epoB B AAIbHOMETPUH, JIOKAIIUH, CBS3U U
TEeJEeYIPABIICHUN.
[TpumeHeHue 1a3epoB B UCCIEAOBAHUIX OKPYKarOIIen

[IpumeHeHwHe J1a3epOB B HAYYHBIX UCCIICOBAHHSIX.
[TpumeHeHue 1a3epoB B rosiorpaduu.

[IpumeHeHne Ja3epoB B yOPaBIIEMOM TEPMOSIECPHOM
pa3feCHUH  HM30TOMOB W ONTHYECKUX
BBIYHUCIIUTCIIBHBIX MaIllIMHAaX

BOJIOKHE. OIITUYECKOM BOJIOKHE.
9. Ilpumenenue [IprmeHneHure na3epoB B MPOMBIILIEHHOCTH. JIP, ompoc,
]1as3epoes. [IpumeHeHue 1a3epoB B BOCHHOM JICIIE. IIpaKTUYECKHUE
HpI/IMeHeHI/Ie JIJa3epOB B MCJIUIIUHE. 3aJaHU

[Ipumeuanue: 113 — BoinonHeHne npakTuueckux 3aganuii, KP — xonrponpHas padora, T —

tectupoBanue, JIP — 3ammura nabopaTopHoi paboThI.

2.3.2 3aHATHS CEMHUHAPCKOT0 THUIA.

BapuaHThl npakTHUYEeCKUX 3aJlaHuil OepyTcsa U3 COOTBETCTBYIOIIMX pa3aenoB kuuru H.B.

Kapnosa Jlekiuu 1o kBaHTOBOM 3iieKTpoHUKe. M.: @uszmarinur 1982, - 323c.

HaumenoBanue TemaTuka npakTHUECKUX 3aHATHH dopma TeKyIIero
Ne paznena (cemuHapoB) KOHTPOJIS
1 2 3 4
1. Koa¢ppuunentsl JiHIITEHHA. IIpoBepka ycBoeHUs
BauMoneiicTaie 3agaun s pelleHusa B ayIuTOpUH: No ],mMaTepuana AOMall
. |2, 3(a) (YacTth nepBas; jekius neppasi, HEro 3aganus. Omnpoc
U3IYYEHUs C I/II:IBepCHOI/I ctp. 12 - 13);
cpeson Ha ngom: Ne 3 (6-r), 4, 5 YacTte nepBas;
JeKIus nepsasi, ctp. 12 - 13)




OnTHyeckue pe3oHaTOPbI
Ja3epoB

HInpuHa cieKTpaJbHON JIMHUH.
3anaun 1 penieHus B aynuropun: Ne 1,
2, 3(a) (Yactb nepgasi; JIeKIus BTOpas,
ctp. 21-22);

Ha nom: Ne 3 (6-1), 4, 5 Yacts nepnasi;
JeKuus Bropasi, cTp. 21-22)

Ycuiaenue

3amaun s pemieHus B aynutopun: Ne 1,
2 (Yactp mepBas; JICKUUS TPETbs, CTP.
29);

Ha nom: Ne 3, 4 YacTs nepsasi; JIeKIus]
TpeThsi, CTp. 29)

Pe3zonaropsbl

3amauu ams pemeHus B ayautopun: Ne 1
(Yactp nepBasi; gekius mecrasi, crp. 61)

IIpoBepka ycBOeHUS
Marepuana
JIOMAIIIHETO 3a/1aHMUs.
Omnpoc

3. PacuérHoe 3ajaHue no|IIpoBepka ycBoeHHus
MO/1eJIUPOBAHUI0 npoueccopMarepuaga  JaoMaul
U3MEHEeHUs HaceJeHHocTeiiHero 3ananus. Onpoc
PesKiMBI paGoTHI a3epoB 3HepreanvecRnx cocmﬂnnuﬁ B Tpex
YPOBHEBOIi JHepreTu4ecKoi cucremMe
YeThbIPeXypOBHEBOH 3JHepreTu4yecKom
cucreme (Ha npumepe sazepoB YAG:Nd,
YAG:YDb).
4. CuHXpOHM3ALHA MO [IpoBepka ycBOECHHUS
Tumst nasepos 3amauu mig pemieHus B ayautopuun: Ne 1 marepuana  gomain
(Hactp mepsasi; JEeKIUS OAMHHAALATAsL, HEro 3aaanus. Onpoc
ctp. 112)
2.3.3 JIabopaTopHbIe 3aHATHS.
Ne HanmeroBarme HaumenoBanue nabopatopHbix padboT Popma TekyLero
paszznena KOHTPOJIS
1 2 3 4
1. 1 TEXHUYECKUU OTUET
Uccnenosanue coiictB uznyuenus: He-Ne-nazepa |0 11abOPaTOPHBIM
pabotam
2. 2 HccnenoBanue CBOMCTB N3ITy4€HUS B TBEPIOTEIBHBIX [TEXHUYECKUI OTUET
nmazepax Ha ocHoBe mnonynpoBogHuka; YAG:Nd;mo maGopaTtopHbIM
YLF:Nd pabotam
3. 3 HccnenoBanne NOMIOMIEHHUS ONTHYECKUX LEHTPOB|TEXHUYECKHUM OTUET
Yb®* u Er** u ompejenenue CIEKTPOB CEUEHHMA|NO JIaBOPATOPHBIM
MIOTJIOLIEHUS ONITUYECKUX LIEHTPOB. pabotam




4. 4,5 HccnenoBanue MOTIOMICHHST ONTHYECKUX [[EHTPOB|TEXHUIECCKUN OTUET
Yb** wu Er** u ompeneneHue CHEKTPOB CEUEHMS|NIO IaGOPATOPHBIM
HOTJIONIEHHS ONTHYECKHX [IEHTPOB. paboram

5. 4,5 M3yuyeHne KWHETUK 3aTyXaHUs JIFOMUHECICHIINH TEXHUYECKUH OTYET
ONTHYECKUX IICHTPOB Yb* u Er* B Pa3IMYHBIX 10 J1a0OpPaTOPHBIM
CIIEKTPaJIbHBIX JUaIa30Hax [paboTam

6. 5 l3yyeHue ClIEKTPOB CEUEHUS U3IyYEHUs] ONTUYECKUX TEXHUYECKUN OTYET
nentpoB Yb*" u Er’* B pasnuuHbIX CHEKTPaNbHBIX[HO Ia6OpPAaTOPHBIM
ranasoHax paboram

7. 6 TEXHUYECKUIT OTUET
M3yueHue CreKTpOB YCUJIEHUSI ONTHYECKUX LCHTPOB{ o 1aGopATOpHEIM

3+ 3+
Yb*" 1 Er’" B pa3nuuHbIX CIIEKTPaIbHBIX JHaNa30HaX paboTam

[TpoBenenue 3aHsATUI Ta0OPATOPHOTO MPAKTUKYMA MPEAYCMOTPEHO B JIabOpaTopuu
«OnTudeckoro marepuanoBeacHus»» (ayauropus 119¢) . B kauectBe nmabopaToOpHOro
000pyIOBaHMS UCIIOJIB3YIOTCS pa3iuvHble TBepaoTenbHbie asepsl: YAG:Nd, YLF:Nd;
TicandupoBblii J1a3ep; MOJTYIPOBOAHUKOBBIE Ja3€phl C ATUHOM BOIHBI TeHepanuu 980 HM.
B kauecTBe CHEKTpalbHOTO OOOpYIOBaHUs UCHONB3yeTcss MoHoxpomaTop MJIP 204
(JIOMO-®otonuka). B kauecTBE NPUEMHUKOB H3IYYEHUS HUCIOIb3YIOTCS JIABUHHBIN
dorognon (paboumit nuamazon 1000-1700 wum); ¢oroconporuBnenus PbS, PbSe;
[13Cmatpuiia (criektpanbHblii Auamna3o 450-1000 Hm).

[IpoBenenne moaenupoBaHusi (PU3NYECKUX IMPOLIECCOB M pacueT TeHepallMOHHBIX
napaMeTpoB HCCIEAYyeMbIX O0pa3loB MPOU3BOJAUTCS HAa MEpPCOHANBbHBIX DBM,
OCHAILIEHHBIX COOTBETCTBYIOLIUM JIMIIEH3NOHHBIM 000PYAOBAHUEM.

2.3.4 IlpuMepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB).

CornacHo yuyeOHOMY TUTaHY KypcOBbIe pabOThI (ITPOEKTHI) IO TaHHOM AUCIHUILTHHE
HE TIPEAYyCMOTPEHBI.

2.4 TlepeueHb Y4€e0HO-MeTOANYECKOr0 odecreyeHus ISt
CaAMOCTOSITEJIbHOM Pad0THI 00yYAKOIIUXCS M0 JUCHUILIMHE (MOAYJII0).

[TepedyeHsb yaeOHO-METOAUIECKOTO OOCCTICUCHUS
Ne Bug CPC JTUCITUTUTMHEI TI0 BBITIOJTHEHUIO CAMOCTOSATEILHON PaOOTHI
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1 |[Ipopabotka yueonoro| 1. Ilykanos B.H., flxoBies M.S. BomokoHHO-onmTHYeCKas
(T€OPETHYECKOTO texHuka. [Ipaktuueckoe pykoBoactBo. — M.: Huppa-
MaTepuana), Wmxene pus. - 2014. — 304 c.

.| 2. Jlapkuu A.U. Korepentnas poronuka. — M.: BUHOM,
TMOATOTOBKA K TEKYIUEH | 50
51 IIPOMEKYTOYHON
aTTecTammy (3a4CTy M 3. Urmato A.H. OnrosnekTpoHMKa © HaHO(POTOHHKA:
BOMpOCaMm) VYuebnoe mocodue. — CII6.: U3narensctBo «Jlanby, 2011.-
504 c.

2 |IloaroToBka K1 MetoaudecKkue yka3aHus 110 OpraHu3alyuu
IPAKTUYECKUM CaMOCTOSTENIbHOWPAOOTHI CTYIEHTOB, YTBEPXKI€HHbIE Kadeapon
SAHSITHSIM ONTODJIEKTPOHHUKH,  IIPOTOKOJI Ne 6 ot «01» mapra

2017r.

2. lanynkwuii B.B. Ontrueckue mareprasnbl HA OCHOBE
CTeKJIsIHHBIX MaTpull. — KpacHonap.: HoBanus, 2016. — 64 c.

3. Crporanoa E.B., Tamyukmii B.B. Onrtuueckoe
MmatepuanoBenenue. Yacte [ yaeOHOe mocobue. — KpacHonap.:
Hogamms, 2015. — 72 c.

3 |[loaroroska K 1. Meroauueckue YKa3aHHUs 1o OpraHu3aluu
BBITIOJIHEHUIO CaMOCTOSITENIbHOW PabOThI CTYJCHTOB, YTBEP)KICHHBIE Kadeapoil
1a00paTOPHBIX ONTOAIEKTPOHUKH, TPOoTOKOJI Ne 6 ot «01» mapra 2017r.
pabor 2. Metoaudeckue peKOMEHIAaluK, ONUCAHMUS U 3aIaHUs K

[IPOBE/ICHUIO JIAOOPATOPHBIX paboT pa3MeIleHbl B 3JIEKTPOHHOI
H(OPMaLlMOHHO-00pa30BaTeIbHON cpene MonynbHOTO
Jlunamuueckoro O6yuyenus KyoI'Y.
ITepeyeHns yueOHO-MeTOAUYECKOT0 0O0eceYeHHsI AU CUUILINHBI 110
TeMaM MPOrpPaMMbl Jisl MPOPAOOTKH TEOPEeTHYECKOI0 MaTepuajia
No HaumenoBanue [Tepedenp yueOHO-METOUIECKOTO 00ECTICUCHUS
B pasnena JTUCITUTUIAHBI TIO BBITIOJIHEHUIO CAMOCTOSATEIHLHOU PaObOTHI
1. Beenenue B ipeamert. |lllanpapos, C.M. BBegenue B KBAHTOBYIO H ONITHYECKYIO

JIEKTPOHUKY [DJEeKTPOHHBIN pecypc]: yueb. mocoodue / C.M.
[angapos, A.W. bamkupoB. — DneKTpoH. AaH. — Mocksa :
TYCVYP, 2012. — 98 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/5429. — 3ari. ¢ skpaHa.
[Mannapos, C.M. ®@u3dnyecKkue 0CHOBbI KBAHTOBOM
3JIEKTPOHUKHU U POTOHUKU [DIEKTPOHHBIN pecypc] : yueO.
nocobue — DnektpoH. qan. — Mocksa : TYCVYP, 2012. — 47
c. — Pexxum nocryna: https://e.lanbook.com/book/10867. —
3ari. ¢ 3KpaHa.
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https://e.lanbook.com/book/5429
https://e.lanbook.com/book/5429
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BzaumoneiicTBue
W3JIy4E€HUS CO CPELIOM.

angapos, C.M. BBegenne B KBAHTOBYIO M ONITHYECKYIO
3JIEKTPOHHUKY [ DNEKTPOHHBIN pecypc] : yued. mocodue / C.M.
annapos, A.W. bamkupos. — DneKTpoH. 1aH. — Mocksa :
TYCVYP, 2012. — 98 c¢. — Pexxum gocrtyna:
https://e.lanbook.com/book/5429. — 3ari1. ¢ skpaHna.

Hlannapo, C.M. ®usznyeckue OCHOBbI  KBaHTOBOIi
3JIEKTPOHUKH M (POTOHMKM [DJICKTPOHHBIA pecypc] : yueO.
nocodue — DnekTpoH. naH. — Mocksa : TYCVYP, 2012. — 47 c.
— Pexxum nocryna: https://e.lanbook.com/book/10867. — 3ara.
C 3KpaHa.

CrpykTypHas cxema
ONTUYECKOTO
YCUJIMTENS U Ja3epa.

[Mannapos, C.M. BBenenne B KBAHTOBYIO H ONITHYECKYIO
3JIEKTPOHHUKY [ DIEKTPOHHBIN pecypc] : yued. mocodue / C.M.
annapos, A.W. bamkupos. — DneKTpoH. 1aH. — Mocksa :
TYCYP, 2012. — 98 ¢. — Pexum gocryna:
https://e.lanbook.com/book/5429. — 3ari. ¢ skpaHa.

[[TangapoB, C.M. ®u3znyeckne OCHOBbI  KBAHTOBOW
3JIEKTPOHUKU M (POTOHMKM [DJIEKTPOHHBIH pecypc] : yueO.
nocobue — DnekTpoH. naH. — Mocksa : TYCVYP, 2012. — 47 c.
— Pexxum mocryma: https://e.lanbook.com/book/10867. — 3ari.
C DKpaHa.

OnTudeckue
PE30HATOPBHI.

3eMckuii, B.M. ®u3uKa U TeXHMKAa MMIIYJILCHBIX JIa3epPOB HA
Kpacurteasx [DnekTpoHHBIH pecypc] : monorpadus / B.W.
3emckuit, F0.JI. Konecuukos, M.K. MemkoBCkuil. — DIEKTPOH.
nan. — Caunkt-IlerepOypr : HUY UTMO, 2005. — 176 ¢. —
Pexxum mocryma: https://e.lanbook.com/book/43763. — 3aru. ¢
JKpaHa.

Pexumbl paboThI
Ja3epoB.

3emckuii, B./. ®u3uka U TeXHUKA UMITYJIbCHBIX JIa3€POB HA
KpacuTeasx [DIeKTpoHHbIN pecypc] : MmoHorpadus / B.U.
3emckuii, FO.JI. Konecunukos, N.K. MemkoBckuii. — DIEKTPOH.
naH. — Cankrt-IlerepOypr : HUY UTMO, 2005. — 176 c. —
Pesxxum moctyna:_https://e.lanbook.com/book/43763. — 3ari. ¢
JKpaHa.

Turmbl 1a3€poB.

INony6enxko, }O.B. Bo/iokOHHBIE TeXHOJIOTHYECKHUE JIa3ephl
[DnexTponHsbIit pecypce] : yueb. mocobue / FO.B. 'onyGenko, A.B.
borpanos, FO.B. UBanoB. — DnextpoH. 1aH. — Mocksa : MI'TY
M. H.D. baymana, 2010. — 50 c. — Pexum pocryna:
https://e.lanbook.com/book/52342. — 3aru. ¢ skpaHa.

Turmsl 1a3epoB.

3emckuii, B./1. ®u3uka ¥ TeXHMKA UMIYJbCHBIX JIa3€POB Ha
KpacuTeasx [DnexkTpoHHbI pecypc] : MoHorpadus / B.M.
3emckuid, FO.JI. Konecuukos, N.K. MemkoBckuidi. — DIEKTPOH.
nan. — Cankr-Ilerepoypr : HUY UTMO, 2005. — 176 ¢. —
Pexxum nmocryma: https://e.lanbook.com/book/43763. — 3aru. ¢
JKpaHa.
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8. [Pacnpoctpanenue Tyuun, B.B. Jlazepsl 1 BOJIOKOHHAsI ONTHKA B

Ja3epHOTO M3JTydeHHs |OMOMETHUIIMHCKUX HCCIET0BAHUSX [ DNCKTPOHHBIH pecype] —
B atMocdepe, BoE, DnekTpoH. AaH. — Mocksa : ®uszmatiut, 2010. — 499 ¢. —
KOCMOcCe | Pexxum noctymna: https://e.lanbook.com/book/2350. — 3ari. ¢

OIITUYECKOM BOJIOKHe. [PKPaHa.

9. |lIlpumenenue na3epos. |Beiiko, B.II. OnopHblii KOHCHEKT JIeKIMi 10 Kypcy
«@PU3UKOTeXHUYECKHE OCHOBBI JIA3ePHBIX TEXHOJIOTHii».
Paznen: TexHoJiornyeckue Jiazepbl M JiazepHoe H3JieUeHHe
[DnexTpoHHEIH pecypc] : yuel. mocodue — DNEKTPOH. IaH. —
Cankr-Iletepoypr : HUY UTMO, 2005. — 50 ¢. — Pexum
nocryma: https://e.lanbook.com/book/43609. — 3aru. ¢ skpaHa.

bormanos, A.B. Bos1okOHHBIE TEXHOJIOTHYECKHE JIa3epbl U UX
npuMeHeHHe [DIIEKTPOHHBIN pecypc]| : yueb. mocobue / A.B.
borganos, FO.B. T'onyOenko. — DnekTpoH. naH. — CaHKT-
[lerepOypr : Jlawsp, 2017. — 236 c. — Pexum poctyma:
https://e.lanbook.com/book/101825. — 3aru. ¢ skpana.

Y4eOHO-METOAMUECKUE MAaTePHUaIbl ISl CAMOCTOSTEILHONW paOOThl 00YJYarOIIUXCS
U3 4YHUCla WHBAIMJIOB W JIMI[ C OTPAHWYCHHBIMH BO3MOXHOCTSIMH 370poBbs (OB3)
NPEOCTaBISIFOTCS B (opMax, aalTHPOBAHHBIX K OTPAaHHUYCHHUSM HX 3JI0POBBS U
BOCTIPUSATHSI HH()OpMAIUH:

JIJ1s1 JTAIL ¢ HAPYIICHUSIMH 3PEHHUS:
— B ()OpME IIEKTPOHHOTO TOKYMEHTA WM B TIEYATHON (pOpME YBEITHUSCHHBIM IIPHPTOM.
JIns i ¢ HapyIIEeHUsIMHA C1yXa:
— B (hopMe AIEKTPOHHOTO JTOKYMEHTA WJIH Ne4aTHOU (opme.
Jyist U1 ¢ HapyIIEHUSIMUA OTIOPHO-/IBUTATEIBHOTO armnapara:
— B )OpMeE AIEKTPOHHOTO JIOKYMEHTA WJIM TIeYaTHOU (opMe.

JlaHHBIN TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTA
00ydJaromuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpu n3ydeHun TUCIUIINHBI TPOBOAATCS CIIEAYIONIUE BU/IbI YU€OHBIX 3aHITUNA U
paboT: JeKuuu, NMPaKTHYECKUE 3aHATHS, JOMAITHUE 33JaHUs, TECTHPOBAHME, 3alUTa
7a00paTOpPHBIX PpaboOT, KOHCYJIBTALMU C TMpernojaBaTeieM, CaMOCTOsATeNbHas paboTa
CTYICHTOB (M3y4E€HHE TEOPETHUYECKOr0 MaTepuasia, MOATOTOBKA K MPAKTUYECKUMH
3aHATHUSAM, MOATOTOBKA K J1a0OpAaTOPHBIM 3aHATHUSM, BHIIIOJHEHHE AOMAIIHUX 3a/IaHuM,
MOJrOTOBKA K TECTUPOBAHUIO U 3a4YETY).

Jlnis mpoBeieHusT YacTH JICKIIMOHHBIX 3aHATUN HCIIOJIB3YIOTCS MYJIbTUMEIHIAHbIC
CpeICTBa BOCIIPOM3BEICHUS aKTUBHOTO COAECPKUMOTO (3aHATHSI B UHTEPAKTUBHOM popme),
MO3BOJISIONIETO CTYAGHTY BOCHPUHUMATh OCOOEHHOCTHM UW3y4aeMOW TUCIHUILIUHBI,
UTPAIOIINE PEIIAONIyI0 pOJib B MOHMMAHUU W BOCIPHUSTHH, a TakK ke B (HOPMUPOBAHUU
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npodeccuoHanbHbIX KoMmmeTeHIMi. [lo psmy TeM IUCHUIUIMHBI JIEKIUA MTPOXOAUT B
kiIaccudeckoMm ctuwiie. CTyleHTy B peXHME CaMOCTOSITENIbHOW paboOThl PEKOMEHIYeTCs
UCII0JIb30BATh JINTEPATYPy U IPOCMOTP BUJIEO IO TeMaM B ceTu VHTepHeT.

[Ipu nmpoBeneHWHM NPAKTUYECKUX 3aHITUH MOXKET HMCIOJIb30BAaThCS [OCKA, IS
pacyeToB M aHaiu3a JAaHHBIX MOIYT NPUMEHATHCS JTONOJHUTENIbHbIE CIPABOYHbIE
Marepuanbl. [lpenBapurenbHO u3y4yas PEKOMEHJIOBAHHYKO JIUTEPATYPY CTYIEHTHI
TOTOBATCA K MPAKTUYECKOMY 3aHATHIO - AHAJIU3UPYIOT MPEAJIOKEHHbIE B YYEOHHKE
npuMepbl perieHus 3aAad. Ha mpakThueckux 3aHATUSAX ydeOHas rpymnmna JeIuTcs Ha
NOArpynnsl 1o 5-7 yenoBeka. Kaxk1oi moArpyme BbIJAIOTCS CBOM UCXOAHBIX JaHHBIE K
paccMaTpuBaeMbIM Ha 3aHATUU 3aja4aM. Pemrenue 3aqaun rpynmna opopmisieT Ha J0CKe U
nyOnauuHo 3amuiiaer. [Ipy BO3HUKHOBEHHMM TPYJHOCTEW MpenojaBareilb IOMOTraeT
rpynnaMm B JOCTWKEHUU MOJOXKUTEIbHOrO pe3yiapraTta. B xome mnpoBepku
IPOMEXYTOUHBIX pE3YJIbTATOB, MOWCKA W MCHPABIECHUS OIIMOOK, OCYIIECTBISETCS
MHTEPAKTUBHOE B3aMMOJICVICTBUE BCEX YUACTHUKOB 3aHATHUS.

[Tpu mpoBeeHnn 1a60paTOPHBIX pabOT MOATPYIIa pa30MBAETCs HA KOMAH/bI 1O 2-
3 yenoBeka. Kax ol komaHie BbIAAETCS 3a/1aHKE Ha BBITIOJIHEHUE JIA00PaTOPHOI pabOTHI.
CTyZneHThl CaMOCTOSITENIbHO PacHpeesitoT 00A3aHHOCTU U MPUCTYMAIOT K BBIIOJHEHUIO
3a/laHus, B3aUMOJEHCTBYS Mexay coOoi. IlpemnomaBaTenb KOHTPOJUPYET XOJ
BBINIOJTHEHUST pa0OThl KaXJOW Ipynmoi. YTOuHsAS XOJ paloThl, €CIU CTYAEHThl YTO-TO
BBITMIOJIHSIIOT HE MPAaBWIBHO, IIPETIO1aBaTeNb IOMOTA€T UM IIPEOJI0JIETh CI0KHBIE MOMEHTHI
U TPOBEPSET JOCTOBEPHOCTh MOJYUYEHHBIX 3KCIHEPUMEHTAJbHBIX pe3ynbTaToB. llocie
0(OpMIIEHHS] TEXHUYECKOTO OTUETa KOMaH/Ibl OTBEYAIOT HA TEOPETUUECKHE KOHTPOJIbHBIE
U JIONIOJIHUTEIBHBIE BOMPOCHI U 3aIIUIIAIOT J1a00paToOpHYIO padoTy.

KoHcynbranmu mpoBOJSTCS pa3 B JBE HENETH IJs Pa3bsICHEHHS MPOOJIEMHBIX
MOMEHTOB [IPH CAMOCTOSITEIbHOM M3YYEHHH BOIIPOCOB U3y4aeMOU TUCUHUIIIINHBI.

Takum  00pa3oM, OCHOBHBIMH  00pa3oBaTeJbHBIMM  TeXHOJIOTHSIMH,
HCINOJIb3yeMbIMHM B Y4eOHOM mpouecce SABJISIOTCHA: HWHTEPAKTHUBHAS JICKIHUS C
MYJIbTUMEIUNHON CUCTEMOUN U aKTUBHBIM BOBJICUCHHEM CTYACHTOB B YUCOHBIN MPOIIECC;
00CYXJCHHUE CIIOKHBIX M JUCKYCCHOHHBIX BONPOCOB M MPOOJIEM U C TMOCIETYIOIUM
pa3z0opoM ATUX BONMPOCOB HA MPAKTHUECKHUX 3aHATUAX; JIaDOpaTOpPHBIE 3aHITHs — paboTa
CTY/ICHTOB B MaJIbIX IPYyIIax B PEeKUMAaX B3aUMOJCHCTBUS «IIPENoJiaBaTellb — CTYJICHTY,
«CTYACHT — MpPENnoJaBaTeiby, «CTYJAEHT — cTyJaeHT». [Ipu mpoBeneHnn NpakTUYECKUx U
7a00paTOpHBIX Y4EOHBIX 3aHATUN MPETYCMOTPEHO pa3BUTHE y OOYyYaroUIMXCs HaBBIKOB
KOMaHJHOU paboThl, MEXKJIMYHOCTHOM KOMMYHHMKAIIUU, TIPUHATHS PELIEHUN U JTUAEPCKUX
KAa4eCTB.

JUis  nun ¢ OrpaHUYEHHBIMHM  BO3MOXHOCTSMM ~ 3710POBbSl  IIPENYCMOTpEHA
OpraHu3alus KOHCYJbTAlUN ¢ UCIIOJb30BAHUEM 3JIEKTPOHHOM MOYTHI.

4. OneHouyHbIe CpeACTBAa JAJsl TEKYLIero KOHTPOJIA YCIEeBAeMOCTH M
NPOMeKYTOYHOM ATTECTALMH.

B mporecce moaroToBKM K 0TBETaM Ha KOHTPOJIBHBIE BOIIPOCHI, OIIPOC H
NpaKkTUYeCKUM 3aaanusM popmupytorcs Bce Tpedyembie PI'OC u OOII s
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Hanpasieaus 11.03.02 «HpoKkOMMyHHKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3M
(mpoduib: "OnTuueckue CUCTEMbI U ceTu cBa3u'") komnereHnuuu: [1K-17.

Texymuit KOHTPOJIb OPraHU30BaH CIEAYIOMHKX B (hopMax: 3amuTa J1adopaTOPHBIX
paboT, KOHTpoOJIbHAsT paboTa, ONMpOC, B X0Ji¢ MPAKTUUECCKUX M JAOOPATOPHBIX 3aHATHIX
MyTEM OIICHKU aKTUBHOCTH CTYACHTA M Pe3yJbTaTUBHOCTH €T0 JCHCTBHMA.

Hwuxe npuBoauTCs nepeueHb U MpUMEPbl OIIEHOYHBIX CPpeACTB. [10IHBIA KOMIIEKT
oneHouHbIX cpenctB npuBoautrcs B @POC aucuummabel b1.B.JIB.07.01 «BonokoHHbIe
Ja3ephl U YCUITUTEINY.

4.1 ®oHx OLIEHOYHBIX CPEICTB /1JIs1 MPOBEAeHNsI TEKYIero KOHTPOJIsI.

DOH/]T OILIECHOYHBIX CPCACTB I IMMPOBCACHNA TCKYIICTO KOHTPOJISA COACPIKUT:

0 BapuaHTHI KOHTPOJIbHBIX paboT; [ KOHTPOJIbHBIE BOMPOCHI K TAOOPATOPHBIM paboTaM 1
TpeOOBaHUs K COACPKAHUIO OTUETA.

IIpumepsl BADHAHTOB KOHTPOJIBLHBIX PadoT

Cucrema OICHOK BBIINIOJIHCHHA KOHTPOJIBHOI'O TCCTUPOBAHUA:

— «OTJIMYHO)» — KOJINYCCTBO IIPABUJIbHO PCHICHHBLIX 3aJ1a4 - 3,

— «XO0pOoImo» — KOJUYCCTBO IIPpaBUJIbHO PCIHICHHBIX 3a1a4 - 2,

— «YAOBJICTBOPHUTCIBHO» — KOJUYCCTBO MMPAaBUJIBHO PCIICHHBIX 3a/aY - 1

Hwuxe npuBoauTCcs NpuMep HEKOTOPBIX 33/IaHUl KOHTPOJIBHOTO TECTUPOBAHUS.
Bapuant Ne 1

No 1.

[IycTts aBa BO30YXICHHBIX YPOBHS HAxXOIATCS B TEPMOJAMHAMUYECKOM PABHOBECHH.
HaiimuTte OTHOCUTENBHYIO HACEIEHHOCTh BEPXHEr0 YPOBHS IO CPAaBHEHHUIO C HUKHUM,
€CJIM SHEPreTUUYECKUN 3a30p MEXK/y YPOBHSMH COOTBETCTBYET YaCTOTE F€HEPAIMOHHOTO
nepexona 24 I'T'y mpu Temnepatype 300 K.

Ne 2.

BelunciauTte paBHOBECHYIO Pa3HOCTbh HACEIIEHHOCTEM B ABYXYPOBHEBOW CHCTEME NpU T=
300 K, oTHeceHHY!0 K 00IIeMy YUCILY YacCTHUI, CYUTasi KPAaTHOCTH BBIPOXKACHUS YPOBHEH
OJIMHAKOBBIMHU, JUIsl CIy4asi, KOTJa SHEPreTHYecKui 3a30p Mex 1y HUMH cocTaiisger 10 3B.
VYKa)kuTe AJIMHBI BOJH U YaCTOThl COOTBETCTBYIOIINE U3ITYUCHHIO.

No 3.
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Haiinute oTHOCHTENIbHBIE HACEIEHHOCTH YHEPIeTUYECKUX COCTOSIHUN, COOTBETCTBYIOIINX
JUIMHE BOJIHBI TeHepauuroHHoro nepexoxa mua CO2 mazepa (0 = 10,6 mxMm) npu
temnepatype 77 K.

Bapuant Ne 2

Ne 1.

[Tycth nBa BO3OYKIEHHBIX YpPOBHS HAXOJISATCS B TEPMOIAMHAMHYECKOM DPaBHOBECHUHU.
Haiinurte OTHOCUTENBHYIO HACEIEHHOCTh BEPXHErO0 YPOBHS IO CPAaBHEHHUIO C HUXKHUM,
€CJIM  DHEPreTHYECKUU 3a30p MEXIy VYPOBHSIMU COOTBETCTBYET JIJIMHE BOJIHBI
reHepanronHoro nepexoaa 1,064 mxm nipu temneparype 77 K.

No 2.

BrruuciauTte paBHOBECHYIO Pa3HOCTh HACEIEHHOCTEN B ABYXYPOBHEBOW CHCTEME NpU 1=
300 K, oTHeceHHYI0 K 00ILEMY YHCITY YaCTHII, CUUTasi KPAaTHOCTH BBIPOXKJICHHS YPOBHEH
OJIMHAKOBBIMH, I cllydas, KOTJa 3HEPreTUUECKUH 3a30p Mexay HuMmu cocrasisier 0,1
sB. YkaxuTe JJIMHBI BOJIH U YaCTOTHI COOTBETCTBYIOIIHUE U3TYUEHUIO.

Ne3.
Haﬁ)mTe OTHOCHUTCIIBHBIC HACCIICHHOCTHU SHGPFGTH‘{GCKI/IX COCTOHHHﬁ, COOTBGTCTBYIOH_[I/IX

JUTMHE BOJIHBI T€HEPAIIMOHHOTO Mepexoa A apronoBoro jazepa (0 = 0,488 mxMm) mpu
temnepatype 77 K.

Kourposbnas padora Ne 2
Bapuant Ne 1

No 1.

EcrecTBeHHas mmpuHa JUHUU reHepannoHHoro nepexona CO2 — nazepa (0 = 10,6 mxm)
MEXy KOJeOaTeIbHBIMH YPOBHIMH OCHOBHOTO 3JIEKTPOHHOTO COCTOSTHUA cocTaBisieT 50
MI'11. YeMy paBHO CIIOHTAaHHOE BPEMsl )KM3HU BEPXHETO JIA3€pHOr0 YPOBHs?

Ne 2.
HeomHOpOAHOCTh BHYTPEHHUX AJICKTPOCTATHYECKUX TIOJEH OOYCJIOBIIMBAET CHIIBHOE
HeO)Z[HOpOI[HOe YIIII/IpeHI/Ie. .HI/IHI/ISI JIOMUHCECLCHIIMM HOHAa HEoJHMMa B CTCKIIC,

cootBercTByeT nepexoxy *Faz O 11z (O = 1,06 Mxm), umeer nomymmpury AQ O 30 mwm.
KakoBo 3¢ hexTuBHOE BpeMsl MOMEepeyHOl peslakcallii noHa Heoauma?

Bapuant Ne 2

Ne 1.
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Kakoit MexaHi3M yIIMpeHus CIIeKTPAIbHBIX JIMHUAN Tpeo0iaasaeT B KyOM4ecKux
kpuctaiax? B crexnax? Yro siBisieTcsi NpUYMHONW HEOJHOPOJHOTO YIIMPEHUS
CHEKTPAJIbHBIX JIMHUN B IPUMECHOM KpucTaiie?

Ne 2.

Yemy paBHA IIMPHHA BEPXHETO JIa3€PHOTO ypoBHS “F32 MOHOB HeomuMa B CTEKIE, €CIIH
HUKHMI JIa3epHBI ypOBEHb Ae3akTUBHpyeTcsi co ckopocThio 1/0o2= 108 ¢, Cuurars,
JIMHUS TIOMUHECHEHIINY HOHA HEOIMMa B CTEKIIE, COOTBETCTBYeT nepexony *Faz O 4wz (O

= 1,06 Mxm), umeet nonymmpury A O 30 am.

HpnMepu KOHTPOJBbHBIX BOIIPOCOB IIPH 3allIUTE J'IaﬁOpaToprIX paﬁoT

[lepeuncauTe OCHOBHBIE MAaTEpHANbl, TPUMCHSIONIMECS B KA4eCTBE ONTHYECKUX
YCUJIUTEIICH.

OObsicuuTe (U3MYECKUe TMPOIECCHl, MPOTEKAIIINEe B ONTHUYECKOM MarepHualie MpH
BO3/CHCTBUE HA HETO AJIEKTPOMArHUTHBIM TIOJIEM

[lepeuncianTe KBaHTOBBIE MEPEXOBI B ONTHUYECKOM MaTepHale.

OObsicHUTE OCOOCHHOCTH KaXXJIOTO KBAaHTOBOT'O TEpPEX0Jla, OCYIIECTBISIONIETOCS B
ONTHUYECKOM MaTepHale.

B gem cyTh MHAYIUPOBAaHHBIX TIEPEXOIOB.

Uto coboif mpencTaBisieT «aOCONIOTHO 4epHOoe Teno». KakoBel ero OCOOCHHOCTH U
OCHOBHBIE XapaKTEPUCTHUKHU.

[lepeuncaute  ycloBUS, KOTOpbIE  HEOOXOAMMBI  JUIsl  TIpollecca  YCUJICHHS
AIIEKTPOMArHUTHOTO TTOJIS.

YTo Takoe ONTUYECKUN PE30HATOP.

OCHOBHBIE TUTIBI ONTHYECKUX PE30HATOPOB M MX XAPAKTEPUCTHKHU.

B 1yeM 0coOGeHHOCTH pe30HATOPOB TUTAH-CANI(PUPOBBHIX JIA3EPOB.

KakoBbl 0COOEHHOCTH KOJBIIEBBIX PE30OHATOPOB.

[lepeuncnuTe OCHOBHBIC T€HEPALIMOHHBIC TTAPAMETPHI Jlazepa.

Kak BnusieT TeMneparypa Ha TeHepaIioHHbIe TapaMeTpHI.

OT 4Yero 3aBUCUT €CTCCTBCHHASI IUPUHA JTUHUU.

KakoBa 0COOEHHOCTBH CHCTEMBI OXJIAK/ICHUSI BOJIOKOHHBIX YCUIIUTENEH U Ja3epoB.

Uewm ompenensieTcss MOJIOBasi CTPYKTYpa U3IYYSHHS] B aKTUBHOM JIA3€PHOM DJIEMEHTE.

Yrto Takoe CHHXPOHH3AIHS MO/I.

B uem ocobennoctu EDFA ycumurens. Ilpunnun aeiictBus

UMITYJIbCHOTO PEeKHUMa pabOThI Ja3epHON CUCTEMBI.

[TpuHIMT MOIYISIIUU JOOPOTHOCTH ONTHYECKOTO U3ITYICHHS.

B yemM 0cOOCHHOCTh aKTHBHBI M ITACCHUBHBIX ONTUYCCKUX JICMEHTOB JIA3CPHON CHCTEMBI.
Kak ocymmectBusieTcst pexkuM paboThl PEeMTOCEKYHTHBIX JIa3€POB.

Urto Takoe OperoBckas pemeTka.
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HepeqncnI/ITe THIIbI 6peFOBCKI/IX PCHICTOK MU HUX OCOOCHHOCTH M IMPUHIUIIBI
HCIIOJIb30BaHUs.

4.2 (I)OH)I OICHOYHBIX CPEACTB 1JIsl MPOBEACHUS HpOMe)l(yTO‘{HOﬁ arTrecranuu.

@DOHJ OLEHOYHBIX CPEACTB Ui IPOBEIEHUS MPOMEKYTOUHOM AaTTECTALUU
COJIEPKUT KOHTPOJIbHBIE BOIIPOCHI U MPAKTUYECKUE 3a/IaHUSI BBIHOCUMBIE JIJIs1 OLICHUBAHMS
OKOHYATEJIbHBIX PE3YyJIbTAaTOB 00YUEHUS MO JUCLUIUIMHE.

Pe3ynabpTaThl MPOMEXKYTOYHOW aTTeCTallMM (3a4e€T W HK3aMEH) BBICTABISIOTCS
UCXOJSl U3 PE3YNIbTATOB CAAuu Ja0OpaTOpPHBIX pabOT, BBHIIOJHEHUS KOHTPOJBHBIX paboT
CTYJIEHTOB, IIOCEIIEHUs] U PE3yJbTaTOB YYacTUd B JUCKYCCHSIX Ha 3aHATHUSAX,
IPOBOSIINXCS B UHTEPAKTUBHOMN popme.

4.2.1. Bonpockl U NpUMEpPHl TUIMOBBIX MPAKTHUYECKHUX 3a/JaHUN, BBIHOCUMBIE Ha
3a4eT B 7-M CEeMecCTpe MO AUCHUIUIMHE «BOJOKOHHBIE Nazepbl M YCUIUTENW» IS
HanpasieHusa noarotoku: 11.03.02 MHpokoMMyHHKAIMOHHBIE TEXHOJIOTUU M CUCTEMBI
cBsi3u, npodmwip "ONTUYECKHE CHUCTEMBI U CETU CBS3U" (MPOMEKYTOUHAS aTTECTallUs
MOKET OBITh BBICTABJICHA MO pe3yjbTaTaM aKTUBHOCTU CTYACHTA NPHU BBIMOIHEHUH U
3alIUTHI Ja00OPATOPHBIX PAOOT C yUETOM MOCEIICHUS JICKIIHI)

1. IlepeuncnauTe OCHOBHBIE MaTepUajbl, MPUMEHSIONIMECS B KAaYECTBE ONTHUYECKUX
YCHUJINTETICH.

2.  OOpsicHUTE (PU3UYECKHE MPOILECCHI, MPOTEKAONINE B ONMTUYSCKOM MaTepHaje Mph
BO3/ICHICTBUHU Ha HETO 3JIEKTPOMATHUTHBIM MOJIEM

3. llepeuncnute KBaHTOBBIC IEPEXOBI B ONTHIECKOM MaTepHale.

4.  OObBsicHUTE OCOOCHHOCTH KaXKJIOTO KBAaHTOBOT'O TEPEXO0a, OCYIIECTBISIONIETOCS B
ONTUYECKOM MaTepHale.

5. B uem cyTh HHOYLIMPOBAaHHBIX EPEXO/IOB.

6. Uro coboii mpeacTaBiseT «aOCOMOTHO YepHOe Teno». KakoBel ero ocoOeHHOCTH U
OCHOBHBIE XapaKTEPUCTHUKHU.

7. Ilepeuncnure ycloBUs, KOTOpble HEOOXOIMMBI JJis Tpoliecca YCUIICHHS
AJIEKTPOMArHUTHOT'O MOJIS.

8.  Uto Takoe ONTHYECKU PE30HATOP.

9. OcCHOBHBIE THUITBI ONITUYECKUX PE3OHATOPOB M X XaPAKTEPUCTUKH.

10. B 4em 0cOOEHHOCTH PE30HATOPOB TUTAH-CAIPUPOBBIX JA3EPOB.

11. KakoBbl 0COOEHHOCTH KOJIBIIEBBIX PE30HATOPOB.

12. TlepeuncnuTe OCHOBHBIE T€HEpPALIMOHHBIE TTapaMeTPhI Ja3epa.

13. Kak BiusieT TeMriepaTypa Ha reHEpallMOHHBIC TApaMETPHI.

14. Ot 4ero 3aBUCHUT €CTECTBEHHAs IIMPUHA JIMHUU.

15. KakoBa 0cOOEHHOCTbh CUCTEMbI OXJIAKICHUSI BOJIOKOHHBIX YCUIJIUTENEH U Ja3epoB.

16. UYewm ompenensieTcs MOJ0Bast CTPYKTYpPa U3IIYUCHHUSI B AaKTUBHOM JIa3€pPHOM 3JIEMEHTE.

17. Yto Takoe CHHXpPOHU3AIMSI MOJ.

18. B uem ocobennoctu EDFA ycunurens.

19. TlpunHumn nefdcTBUS UMITYJIBCHOTO PEXXUMA PaOOThI J1JA3€PHON CHUCTEMBI.
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20. IlpuHIMn MoxymAnuy AOOPOTHOCTH ONTUYECKOTO U3ITyUEHHS.

21. B yem 0COOEHHOCTh AKTUBHBI M ITACCHBHBIX ONTHYECKHX 3JIEMEHTOB JIa3epHOU
CUCTEMBI.

22. Kak ocymiecTBisieTcs pexXuM padoThl PEeMTOCEKYHTHBIX JIa3epOB.

23. Yto Takoe OperoBckas pemeTKa.

24. llepeuncnute TUMBI OpPETOBCKUX PEMIETOK W WX OCOOEHHOCTH M TPUHITUIIBI
UCIIOJIb30BAHUS.

[TpakTrueckoe 3amanue Ne 1.
Kakolt MexaHu3M yHIIMpeHus CIeKTpalIbHbIX JIMHUN IpeoliasaeT B KyOM4ecKux
kpuctaimax? B crexnax? Yro siBisieTcsi IpUYMHON HEOTHOPOAHOIO YIIMPEHUS
CHEKTPAJIbHBIX JIMHUI B IPUMECHOM KpucTayuie?

[IpakTuueckoe 3amanue Ne 2
BerunciauTte paBHOBECHYIO Pa3HOCTh HACEIEHHOCTEN B ABYXYPOBHEBOW CHCTEME NpU 1=
300 K, oTHeceHHY10 K 00IIEMYy YUCILY YacTHUL, CUUTasi KPATHOCTH BBIPOXKACHUS YPOBHEHN
OJIMHAKOBBIMH, I cllydas, KOTJa 3HEPreTUUECKUH 3a30p Mexay HuMmu cocrasisier 0,1
»B. VKkaxuTe 1IMHBI BOJIH U YaCTOTHI COOTBETCTBYIOIINE U3IIYyUEHHUIO.

[IpakTnueckoe 3aganne Ne 3
YeMmy paBHA HMIMPHHA BEPXHETO JIa3€PHOr0O ypoBHs “F3/2 HOHOB HEOAMMA B CTEKIIE, €CIIH
HUOKHUM JTa3epHBIA ypoOBEHb Ae3aKTHBUpYeTcs co ckopocThio 1/0o2= 108 ¢, Cumrars,
JIMHUS TIOMUHECHEHIINY MOHA HEOIMMA B CTEKIIE, COOTBETCTBYeET nepexoay *Faz O 4z (O
= 1,06 mxm), umeet noaymupuny Al O 30 awm.

OueHkH «3a4eT» 3acCilyXKUBaeT OOYyYalolIUMHCA KOTOPBIM, KaK MHUHUMYM, IOKa3al
3HaHMSI OCHOBHOTO y4eOHOTO Marepuaia B oObeMe, HeOOXOAUMOM ISl JasibHEeHIen
y4eObl U TPEACTOSIIeH paboThl MO MPOQPECCHH, CIPABISIONIUNCS C BBITIOJHEHUEM
IIPAKTUYECKUX 3aJaHUM, MPELyCMOTPEHHBIX MPOTPAMMOM, 3HAKOMBIX C OCHOBHOM
JUTEpPATypor, PEKOMEHJIOBaHHOW mporpamMMor. OueHka '3ader" BBICTABIAECTCS
00y4aromumcsi, JOMyCTUBIIUM MOTPEIIHOCTA B OTBETE HA 3a4E€Te U MPHU BBHIOJTHECHUH
NPAaKTHYECKUX 3a/IaHuM, BBIHOCHMMBIX Ha 3a4eT, HO 0O0JalalolM HEOOXOIUMBIMH
3HAHUSIMM M YMEHHUSIMU JUII HUX YCTPAHEHHUS NPH KOPPEKTUPOBKE CO CTOPOHBI
IpenoJaBaTess.

Onenka '"'He 3auteHo'"  BbICTaBisgeTcs  oOyvarouiemMycs, OOHapyKUBLIEMY
CYIIECTBEHHBIE TPOOENbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOTO MaTepuayia IIo
TUCIUIUIMHE,  JIOMYCTUBIIEMY  TPUHIUMIHAIbHBICE OMMOKKM B BBINOJHEHUU
MPEAYCMOTPEHHBIX MPOrPAMMOIl MPAKTUYECKUX 3aJaHuil (OTCYTCTBUE 3HAHHM
3HAQUUTEIIBHOM YacTH MPOrPAMMHOIO MAaTepUalia; HENOHMMAHHWE OCHOBHOIO
CoJIep KaHMs TEOPETHUECKOTO0 MaTepraia; HeCIIOCOOHOCTh OTBETUTh HAa yTOYHSIOIINE
BOIIPOCHI; HEYMEHHE NPUMEHATh TEOPETUYECKUE 3HAHUS NPU PEIIEHUH MPAKTUYECKUX
3a/la4y JIOMYCTUBIIEMY MPUHIUIHUAIbHBIE OIIMOKH, KOTOPbIE€ HE MO3BOJISIIOT €My
MPOJIOJDKUTE OOy4YeHHE WM TPUCTYNUTh K MPAKTUYECKON MpodeccHoHaIbHON
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JeSITeIbHOCTU 110 OKOHYaHUM 00pa30BaTENbHOTO YUPEKICHHUS 0€3 TOMOTHUTENbHBIX
3aHSATUN 110 COOTBETCTBYIONIEH AUCIUIUIMHE).

OreHOYHBIE CPEJCTBA IS WHBAJIWIOB M JIUI[ C OrPAHHMYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBbs  BBIOMPAIOTCS € yYEeTOM WX HMHIUBUAYAJIbHBIX ICUXO(DH3UUESCKHX
0COOEHHOCTEWN.

— IIpu HGO6XOI[I/IMOCTI/I HHBAJIMAaM W JIMOaM C OIpaHUYCHHBIMHU BO3MOKHOCTIMHU
300POBbA MPCAOCTABILACTCS JOIMOJIHUTCIBHOC BPEMSA IJI4 IIOAIOTOBKH OTBETA,

— TIPY IPOBEACHUU TIPOIICAYPHI OLICHUBAHUS PE3yJIbTATOB O0YUYCHHSI HHBAJIUIOB U JIUI]
C OIPaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbSI IIPEIyCMATPUBACTCS MCIIOJIb30BAHNE
TEXHUYECKUX CPEJICTB, HEOOXOAUMBIX MM B CBS3H C HUX HHIUBHIYaIbHBIMH
OCOOCHHOCTSIMU,

—IpH HEOOXOJUMOCTH JUIS OOYYarOIIMXCS C OrPaHUYCHHBIMH BO3MOXKHOCTSIMU
3M0pPOBbSl M WMHBAIMIOB TIPOLEIypa OIICHUBAHUS PE3yJbTaTOB OOYYCHHUS TIO
JTUCITUTUTMHE MOXET TPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.

Tun npudopa B MB kOwm I'iy

KT 215 B 10 20 3 500

[Ipouienypa orleHMBaHUS Pe3yabTATOB OOYUYEHUS MHBAIHUIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOXHOCTSIMU ~ 3JI0pOBbS 1O  JUCHUIUIMHE  (MOJYJII0)  MpEeAyCMaTpUBAET
npenocTapieHue uHpopManuu B Qopmax, aJanTUPOBAHHBIX K OTPAHUYEHHUSM HX
3JI0pOBbsSI U BOCTIPUATHUS HH(OPMALUU:

JIist utl ¢ HapyIIEHUSIMU 3PEHUS:

— B MieyaTHOU (hopMe yBEITMUECHHBIM MIPUPTOM,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

JIyist ut ¢ HapyIISHUSIMU CITyXa:

— B nieyaTHou (opme,

— B popMe 3JIEKTPOHHOTO TOKYMEHTA.

JIist ian ¢ HapyUIeHUsIMU OTIOPHO-/IBUTATENIBHOTO arapara:

— B TIe4aTHOU (hopme,

— B (hopMe PIEKTPOHHOIO JOKYMEHTA.
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JlaHHBIN MepedeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaroImmMxcsl.

4.2.2 Borpockl ¥ MpUMEPbI TUIOBBIX MPAKTHYECKUX 3aJaHUii, BHIHOCUMBIE Ha
9K3aMEH B 7-M CEMECTpE IO IUCLUUIUIMHE «BOJOKOHHBIE JIa3epbl U YCHIHTENN» IS
HanpasieHuss noarotoBku: 11.03.02 MHPOKOMMYHHUKAIIMOHHBIE TEXHOJOTHU H
CUCTEMBI CBs3H, MPOopuib "ONTHUECKHUE CUCTEMBI M CETH CBS3H" (IIPOMEKYyTOUHAsS
aTTecTalMsi MOXET ObITh BBICTABJIICHA IO pe3yJbTaTaM aKTUBHOCTU CTYJEHTa MpU
BBITIOJIHEHUH U 3aIUTHI TAO0OPATOPHBIX PabOT C YYETOM MOCEIICHUS JICKITHiT)

BOHPOCBI AJISl MOATOTOBKHU K 3K3aMEHY

1.  DTanbl pa3BMTUA KBAHTOBOM 3NEKTPOHMKN. OCHOBHbIE NPUBOPbLI U YCTPOMNCTBA
CUCTEM ONTUYECKOW CBA3MN.

2. Bwnabl KBAHTOBbIX NEPEXOA0B.

3. WNHBepcHada HaceneHHOCTb.

4. WuvpuHa cnekTpanbHON TNHUN.

5. Bsaumogeictame beryumx sneKTpoOMarHuTHbIX BOJIH C aKTUBHOM CpeaoMn.
6. YcnosuA ycuneHus v reHepaunm KonebaHui B KBAHTOBbIX CUCTEMAX.

7.  CTpyKTypa 3NeKTPOMArHUTHbIX NOJIEN ONTUYECKUX PE30HATOPOB.

8.  D¢PeKT HacbIWeHus.

9. CneKTpanbHble XapaKTEPUCTMKN ONTUYECKUX PE3OHATOPOB.

10. MHOrocnomHble N UINEKTPUYECKME NOKPBLITUA U MHTEPPEPEHLUNOHHbIE GUNBLTPDI.
11. TlNepecTtpanBaemble pe3oHATOPbI.

12. Cenekuuna NnpoaoabHbIX M NONEPEYHbIX MO, ONTUYECKMX PE30HATOPOB.
13. MmnynbcHble pexkumbl paboTbl N1a3epos.

14. XapaKTepUCTUKKU M NapaMeTpbl PeXKMMOB paboTbl 1a3epos.

15. AKTMBHaA M NAacCMBHAA CUHXPOHM3ALMA MOL NPU U3Ty4EeHMUN Na3epPOoB.
16. Mopaynauua no6pOTHOCTM PE30HATOPOB /1a3E€POB.

17. TseppoTenbHble nasepbl. MeToabl UX HAKAYKMU.

18. Bo0nOKHa, KaK aKTUBHAA cpeaa, ANA N1a3epOoB.

19. Bo0/IOKHa ANA HaKaYyKu BOJIOKOHHbIX /1a3epOoB.

20. BoN0OKHa gnAa onTUYECKUX My/IbTUNNEKCOPOB U AeMY/IbTUNNEKCOPOB.

21. BoNOKHa ANA oNTUYECKUX MOAY/IATOPOB.

22. BonoOKHa gna onTUYEeCKnx GpuUabTPOB.

23. BoONOKHa A4NA KOMNeHcaumMu gucnepcuu.

24. BONOKHA ANnA UCTOYHMKOB CYNEepPKOHTUHYYMA.

25. O6uwana xapaKTepmCcTMKa ONTUYECKUX YCUNUTENEN.

26. MpuHUMN paboTbl 3pbMeBOro ycunmTens.

27. OCHOBHbIE 3/1EMEHTbI U XapPaKTepPUCTUKM 3pONEeBOro BOJIOKOHHOTO yCUAUTENA.
28. [peumyLiectsa U HeAOCTaTKM 3pOMEBBIX BOJIOKOHHbIX YCUAUTENEN.
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

MaTepuansl gna 3p6MeBbIX BOJIOKOHHbIX YCUAUTENEN.

O6uian xapaKTepMCTUKa BONOKOHHbIX /1a3epoB.

CpaBHeHMe BONOKOHHbIX /1a3ep0oB C APYrMMKU TUNAMKN Na3epoB.

OCHOBHbI€ 3/1eMEHTbl KOHCTPYKLMN BONOKOHHbIX /1a3ePOB.

MeToApbl NONy4YeHUA 3ar0TOBOK aKTUBMPOBAHHbIX BO/IOKOH.
POTOUHAYLMPOBAHHbIE BONOKOHHbIE BP3rTOBCKUE PELLUETKM U UX TEXHOJIOTUMN.
BperroBckne BONOKOHHbIE PELETKM NOKa3aTeNns NpenomMIeHus.

BonoKOHHbIe GperroBckMe pewweTkn ¢ MasibiM U AJIMHHBIM NEPUOLOM.
TexHONorMmM N3roToBNIEHUA BOJIOKOHHbIX PELLETOK.

MpUMeHeHNe BONOKOHHbIX PELLETOK B CUCTEMAX BOJIOKOHHO-ONTUYECKOM CBA3W.
[aTYnKN pU3NYEeCcKnX BEIMYMH Ha OCHOBE BOJIOKOHHbIX BPErroBCKMX peLLeToK.
Ob6wme npeacraBneHnA 0 GOTOHHbIX KPUCTaNIaX U UX CBOMCTBAX.

CBouncTBa U npumeHeHne POTOHHOKPUCTANI/IMYECKUX BOSTIOKOH.

TexHoNnormm n3rotoBneHns GOTOHHOKPUCTANNIUYECKMX BOJIOKOH.
demTOoCEKYHAHbIN 3pbueBbI BONOKOHHbIN Nasep.

demTOoCeEKYHAHbI NTTepbureBbI BOIOKOHHbIN nasep.

MapameTpuryeckasn reHepauma cBeTa B ONTUYECKOM BOOKHE.

[IpuMepsl NMpPaKTUYECKUX 3aJaHWW, BBIHOCMMBIX Ha dk3aMmeH: 1. Ilycts nBa

B036Y)KI[CHHBIX YPOBHA HaAxXOOATCAd B TCPMOAWHAMHUYCCKOM PAaBHOBCCHH. Haﬁ)mTe
OTHOCUTCIIbHYIO HACCJICHHOCTb BCPXHCTO YPOBHA II0 CPABHCHHUIO C HHXHUM, CCIIHU

3HepI‘eTI/I‘-IeCKI/II7I 3a30p MCXKAY YPOBHAMHU COOTBCTCTBYCT AJIMHC BOJIHBI I'CHCPALIMOHHOIO

nepexoxaa 1,064 mxm mipu temnepatype 77 K.

Brrurcnure paBHOBECHYIO Pa3HOCTh HACEIEHHOCTEW B JIByXYPOBHEBOM CHCTEME MPU
T= 300 K, oTHeceHHYI0 K O0IIEeMYy YHCITYy YacTHI], CUYUTass KPATHOCTU BBIPOKICHUS
YpOBHEW OJMHAKOBBIMHU, IS CIydas, KOIJla SHEPreTHYeCKUid 3a30p MeXay HUMHU
coctasiseT 0,1 »B. YkaxuTe MJIMHBI BOJIH M 4aCTOTHI COOTBETCTBYIOIINE U3JIYYEHUIO.

Haiioure OTHOCHUTEJILHEIE HAaCEeJIEHHOCTU DHEPTETUUECKUX COCTOSIHHUH,
COOTBETCTBYIOIINX JUIMHE BOJHBI FT€HEPAIMOHHOIO MEPEX0a s aproHOBOIO Jazepa

(0 = 0,488 mxm) pu Temnieparype 77 K.

Kpurepnu oLieHKM 3HaHUM CTYIEHTOB Ha K3aMeEHE.

OLEHKN «OTJIMYHO)» 3aCITy’KUBAET CTYAEHT, OOHAPYKUBILNI BCECTOPOHHEE,
cUcTeMaTU4YeCcKoe U ITy0oKOoe 3HaHHEe y4eOHO-IIPOrpaMMHOI0 MaTepuala, yMeHue
cBOOO/IHO BBITIOJIHATH 3aJaHUs, IPELyCMOTPEHHBIE TPOTrPaMMOii, yCBOUBILIUI
OCHOBHYIO U 3HAKOMBIH C JOTIOJHUTEIBHON JIUTEPATYPOH, PEKOMEHI0BAHHOU
nporpaMMoi. Kak rpasuiio, OlieHKa «OTJIIMYHO» BBICTABIISCTCS CTYICHTAM,
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YCBOHMBIIIMM B3aUMOCBSA3b OCHOBHBIX IIOHATUM JUCHUIUIMHBI B UX 3HAYEHUH IS
npruoOpeTaemMoii mpodeccuu, MPOsIBUBIIMM TBOPUECKHE CIIOCOOHOCTH B TOHUMAaHUH,
U3JI0’)KEHUH U UCTIOJIb30BAaHUH Y4eOHO-IIPOrpaMMHOT0 MaTepHara.

O1IeHKH «XOPOLI0» 3aCTYKUBAET CTYACHT OOHAPY KUBILUHN MOJHOE 3HAHUE
y4eOHOIPOrPaMMHOI0 MaTepuaa, yCIEIIHO BbIIOJHSAIOINNA TPEAYCMOTPEHHBIE B
IIPOrpaMMe 3aJaHusl, YCBOUBILHMM OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO B
nporpamme. Kak npaBuiio, onieHKa «XOpPOII0» BBICTABIISIETCS CTYACHTAM,
MOKa3aBIINM CHUCTEMaTHYECKUN XapaKTep 3HAHUN MO JUCLUILIMHE U CIOCOOHBIM K MX
CaMOCTOATENLHOMY MOTMOJIHEHUIO U OOHOBIICHHUIO B X0/1€ JalbHEMIIeH yueOHoM
paboThl ¥ MPOPECCUOHAILHOM 1A TEIBHOCTH.

O1eHKH «y10BJE€TBOPUTEIbHO) 3aCIYKUBAET CTYACHT, OOHAPYKUBIIUI 3HAHUS
OCHOBHOT0 y4€OHO-IIPOrpaMMHOTO MaTepuaia B 00beMe, He0OXOAUMOM JIJIst
JanbHeien yueObl U npeAcTosieil padoThl IO CHELHATIbHOCTH, CIPABIISIOIIMNACS C
BBIIIOJTHEHUEM 3aJJaHUM, IPEAYCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBIN C OCHOBHOM
JUTEPATypOr, PEKOMEHI0BAHHOM nporpammoin. Kak npaBuio, oueHka
«YZOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYAEHTAM, JOIYCTUBIIMM IIOTPEIIHOCTH B
OTBETE HA 3a4€TE€ U MPH BBHINMOTHECHUH 9K3aMEHAIIMOHHBIX 3a/IaHU, HO 00J1aJalouM
HEOOXOMMBIMU 3HAHUSIMU JIJIS1 KX YCTPAHEHUS MOJ1 PYKOBOJICTBOM MPEINO/IaBATENS.

O1eHKa «HeY/I0BJIETBOPUTEIbHO» BBHICTABISCTCS CTYICHTY, OOHAPYKUBILIEMY
npoOesibl B 3HAHUAX OCHOBHOTO y4E€OHO-TIPOTPaMMHOI0 MaTepuaa, JOMyCTUBIIEMY
NPUHIUIHAIBHBIE OIIMOKU B BBHIITOJIHEHUH MTPEAYCMOTPEHHBIX POTPaMMOM 3aJaHUM.
Kak npaBuiio, oLieHKa «HEyI0BIETBOPUEIIbHO» CTABUTCS CTYJEHTaM, KOTOPBIE HE
MOTYT MPOJOHKUTH 00yUeHUE WM MPUCTYNUTH K TPO(HECCUOHATBHON AeATeIbHOCTH
M0 OKOHYaHUH By3a 0€3 JOMOJIHUTEIBHBIX 3aHSITHI 110 COOTBETCTBYIOIIEH
JUCIUIUIMHE.

5. IlepeyeHb OCHOBHOW M /JIONOJHUTEJBbHOW Y4YeOHOM JIMTEpPaTypBhl,
HE00XO0AUMOM /1JIsl OCBOCHUS TUCUMILIMHBI (MOLYJIs).

5.1 OcHoBHas1 IUTEpaTYypAa:

1. Jlapkun A.U. KorepentHas ¢ortonuka. — M.: BUHOM, 2007.

2. Urnaros, A.H. OnTosnexkTpoHrka u HaHO(OTOHUKA [ DIIEKTPOHHBIN pecypc] :
yuae0. mocobue — DnektpoH. nan. — Cankrt-IlerepOypr : Jlanb, 2017. — 596 c.
— Pexwum nocryma: https://e.lanbook.com/book/95150

3. Kamutuescknii H.U. Bonnosas ontuka. — CII6.: JIans, 2008.

4. Beiiko, B.I1. OnopHbIii KOHCIIEKT JeKUUN 10 Kypcy « PU3NKO-TEXHUUECKHE
OCHOBBI JIA3€PHBIX TEXHOJIOTUW». Pasnein: TexHonornyeckue ga3epsl U J1a3epHOE
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u3JieueHue [ DIeKTpOoHHbIN pecypce] : yued. mocodue — DIEKTPOH. JaH. —
Canktllerepoypr : HUY UTMO, 2005. — 50 c. — Pexxum gocrtyma:
https://e.lanbook.com/reader/book/59505/#1 — 3ar. ¢ 3xpana.

JUis  OCBOEHHMS JMCLUMIUIMHBI HMHBAJIWAAMU M JIUMIAMH C OTpaHUYEHHBIMU
BO3MOKHOCTSIMU 37I0POBbSl UMEIOTCSI W3/1aHUS B DJJIEKTPOHHOM BHJE B 3JIEKTPOHHO-
OoubnanoreuHsIx cucremax «Jlaup» u «lOpaiT».

5.2 JlonoJiHUTeILHASI JIMTEpaTypa:

1. 3sento O. [Ipunnuns: nazepos. — CII6.: Jlans, 2008.

2. llykanoB B.H., flxoBneB M.Sl. BonokoHHo-onTHueckas TeXHHKA. [IpakTuueckoe
pykoBoncTBO. — M.: Undpa-Umkenepus. - 2014. — 304 c.

3. Jlazepsl: mpUMEHEHUS W TPUIIOKCHUS [DIIEKTPOHHBINA pecypc] : y4eb. mocodue /
A.C. bopeiimio [u np.]. — DnekrpoHn. nan. — Cankr-IlerepOypr : Jlans, 2016. —
520 ¢. — Pexwum mocrtyma: https://e.lanbook.com/book/87570.

6. Ilepeyenb pecypcoB HH(OPMANHOHHO-TEIEKOMMYHHUKAIMOHHON CeTH
«HTEepHEeT», HEOOXOAUMBIX IJISI OCBOCHUSA TMCUUILIHHBI (MOAYJIsl).

1. DiextpoHnHas 6u6morexka FOPAUT: www.biblio-online.ru
2. DnextpoHHO-O6ubIMoTeuHas cucrema JIAHD: https://e.lanbook.com

7. Mertoaudeckue yKazaHus JJ1s1 00y4aloUIMXCs 0 OCBOEHUIO U CIIUILIHHBI
(MoayJis).

Jlexuusi siBasieTcss ogHOW U3 (OPM HU3YYEHHsS] TEOPETUUYECKOTro Marepuayia Io
TUCIMIUIMHE. B Xo/e JEeKIMOHHOTO Kypca MPOBOAMTCS W3JIOKEHHE COBPEMEHHBIX
HAYYHBIX MOJIXO0JIOB U TeOopuil. B TeTpamu ajis KOHCIIEKTHPOBAHUS JIEKIIUNA HEOOX0AUMO
UMETH M0JIs1, TJIE 110 XO/1y KOHCIIEKTUPOBAHUS JIEIAI0TCA HEOOXOAUMBIE IIOMETKH. 3arucu
JIOJDKHBI OBITh M30MpaTeITbHBIMU, TIOTHOCTHIO CIIEYET 3alUChIBATH TOJIBKO ONPEICICHHUS.
B KOHCHekTe NpPUMEHSIOT COKpalleHHE CIIOB, YTO YCKOpSeT 3amuch. Bompochl,
BO3HUKAIOMINE B X0 JCKIHH, PEKOMEHIYETCSI 3aUChIBATh HA TOJISAX M MTOCTIE OKOHUYAHUS
JIEKIIMU OOPaTUTHCA 32 pa3bsiCHEHUEM K mpernoaaBaTento. HeodxonuMo akTHBHO paboTaTh
C KOHCIIEKTOM JIEKLIMU: TOCTE OKOHYAHUS JIKIIMH PEKOMEHIYETCS MEepEeYUTaTh CBOU
3aIyCH, BHECTH TIOMPABKHU M JIOTTOTHEHHUSI.

OmHUM U3 OCHOBHBIX BHUOB JCSTEIBLHOCTH CTYACHTA SIBISICTCS CaMOCTOSITEIbHAsS
paboTa, KOTOpasi BKJIIOUAET B ce0s M3ydeHHE JICKIIMOHHOTO MarepHaia, y4eOHWKOB U
y4eOHbBIX TOCOOWH, MOATOTOBKM K BBITIOJIHEHUIO JTA0OPATOPHBIX PabOT u OPOPMIICHUIO
TEXHUYECKMX OTYETOB MO HUM, a TaK € TMOATOTOBKH K TPAKTUYECKUM 3aHATUSAM
U3YyYEHUEM KPaTKOH TeOpUH B 33JaYHUKAX U PEUICHUH JOMAIIHUX 3a/IaHUH.
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Metonuka ~ caMOCTOSATENbHOW ~ palbOThl  MPEABAPUTENILHO  pa3bsCHSAETCA
MPENoIaBaTeieM M B TOCIEIYIOIEM MOXET YTOYHSATHCS C YYETOM HHAMBUIYATbHBIX
0COOEHHOCTEN CTYAEHTOB. BpeMs M MECTO caMOCTOSTENbHONM paboThl BBIOMPAIOTCS
CTyJIEHTaMH 0 CBOEMY YCMOTPEHHIO C YYETOM PEKOMEHJAlui MpernojaBaTelis B BUIC
IUIaHa  CaMOCTOSITeNIbHOM  palOoThl  cTyndeHTa. [lnanupoBaHme  BpeMeHHM  Ha
CaMOCTOSITEIbHYIO palbOTy, HEOOXOIMMOIrO Ha HW3yYEHUE HACTOSIIEH TUCIUIUIMHBI,
CTYJICHTaM JIy4llle BCETO OCYIIECTBIATh Ha BECh CEMECTp, IpeaycMaTpuBas MpU HSTOM
peryisipHoe OBTOPEHUE MPOIICHHOTO MaTepHalia.

CaMocToaTenpHyl0 paboTy HaJ JUCIUIUIMHON CJeAyeT HayuHaTh C H3y4YeHUs
MPOrpaMMBbl, KOTOpasi COAEPKUT OCHOBHBIE TPEOOBAHMSI K 3HAHUSM, YMEHUSIM M HaBBIKAM
oOydaembix. O0s3aTeNBHO CcleAyeT BCIOMHUTH PEKOMEHIAINH MPENoaaBaTeis, JaHHbIE B
XO0JI€ YCTAaHOBOYHBIX 3aHATHH. 3aTeM cCleAyeT MPUCTyHaTh K H3YYEHHUIO OTICIbHBIX
pa3iesioB U TEM B MOPSKE, TPEyCMOTPEHHOM MPOTPaMMOiA.

[TonyuuB mpencraBieHue 00 OCHOBHOM COJIEp>KaHUU pas3fiesia, TeMbI, HEOOXOAUMO
U3YYUTh MaTepuai IO TeMe, U3JIOKEHHBbIH B ydeOHuKe. LlernecooOpa3HO COCTaBHUTH
KpaTKUW KOHCHIEKT WJIU CXEMY, OTOOPaXKAIOIIYI0 CMBICT U CBSI3M OCHOBHBIX TMOHSTHIA
JTAHHOTO pa3jielia ¥ BKIIOUECHHBIX B Hero TeM. OOs3aTenpbHO CIEAyeT 3aluchiBaTh
BO3HUKIIIKE BOMPOCHI, HA KOTOPBIE HE YIaJI0OCh OTBETUTH CAMOCTOSITEIHHO.

Heo0xonnMMo H3y4uTh CHUCOK PEKOMEHJOBAaHHOW OCHOBHOW M JIOMOJHUTEIHHON
JUTEPATyphl U YOSAUTHCS B €€ HAJTMYUU B JIMYHOM TOJIb30BAHUU WIIM B TIOJPA3ACIICHUSIX
OoubaMoTeK B OyMa>KHOM WJIHM 3JIEKTPOHHOM BuJE. BCIo OCHOBHYIO Y4eOHYIO JTUTEpATypPy
JKEJaTeNbHO M3y4yaTh C COCTaBJICHHEM KOHcmekTa. llenp HamumcaHus KOHCIIEKTa 10
JTUCHHUTUTMHE — C(OOPMUPOBATH HABBIKH 10 TIOUCKY, OTOOPY, aHATU3Y U (HOPMYIUPOBAHUIO
y4eOHOro Marepuasia. DTH HaBBIKUA 00S3aTeIbHBI JJIs JIIOOOTO CIEIHUATUCTAa C BBICIINM
o0pa3oBaHMEM HE3aBUCHUMO OT BBIOpaHHOTO HampasiieHus. [Ipu pabore Hajx KOHCIIEKTOM
00s13aTENIbHO BBISBJISIIOTCS. M OTMEYAIOTCS TPYAHBIE JIJISI CAMOCTOSITENIBHOTO U3YYCHHSI
BOIIPOCHI, C KOTOPBIMU YMECTHO OOpPaTUTHCA K MPETOaBaTeI0 P MOCEIICHUN 3aHATUM
¥ KOHCYJbTAIUi, THOO0 B UHIUBUIYAIbHOM TIOPSIIKE.

K mpaktuyeckuM 3aHATHSIM HEOOXOAMMO TOTOBUTCS IMpPEABApUTEIBHO, O Hayaya
3anaTus. Heo6XoaMMo 03HaKOMHUTCS ¢ KPAaTKOW Teopuel B peKOMEHJOBAHHOM 3a/1a4HUKE
110 COOTBETCTBYIOIIEH TeME U MPOopadoTaTh MPUMEPHI pelIeHUH pa300paHHBIX B 3aJAUHIKE
yOopaxkHeHuH. B Xolle MOATOTOBKH, TaK € CIEAyeT BECTH KOHCIIEKTHpPOBAHUE, a
BO3HUKIIIME BOMPOCH 3a/laTh BEAYIIEMY TMPENOJaBaTeNli0 B Haudale MPAKTUYECKOTrO
3aHSATUSL.

K  naboparopusiM  paboTam  clieqyeT  MOATOTOBUTHCS  IMPEABAPUTEIBHO,
O03HAaKOMMBIIUCh 3apaHee M C METOJUYECKHUMH PEKOMEHJAlUSIMU IO MPOBEICHUIO
COOTBETCTBYIOLIEH saboparopHOl paboOThl, WU B ciaydyae HEOOXOJUMOCTH TPOBECTH
MpeABAPUTEIbHBIC PACUETHI.

B ocBoeHMM OUCUMIUIMHBI HHBAIMAAMH M JIMIAMU C OrPaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/I0POBbS MPEAYCMOTPEHbl WHIUBUAYaJbHbIE KOHCYJIbTAIMU (B TOM
yucie 4yepe3 email), Tak kak 00JIbIIIOE 3HAYCHUE UMEET KOHCYIbTallnu. IHIUBHTyaIbHBIE
KOHCYJIbTAIlMM MO0 TIPEAMETY SBISAIOTCS BaXHBIM (PAKTOPOM, CIHOCOOCTBYIOIIUM
WHIUBHUIyaTU3allM OOY4YeHHUS] M YCTAHOBJIEHHUIO BOCIHUTATEIHLHOTO KOHTAKTa MEXIY
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nperoaaBarcjicM H O6yanOHIPIMC$[ HHBAJIMLIOM WJIKM JIMOOM C OIpaHUYCHHBIMU
BO3MOXHOCTAMU 300POBbA.

Pexomenayercs cieayronuii rpaguk cCaMOCTOSITEIBHOM pabOThl CTYIAEHTOB IO
y4eOHBIM HEJIeTISIM Ka)KJI0T0 CeMecTpa:
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Pexomenayemblil rpaguK cCaMOCTOATEIbHOM PA0OTHI CTYIEHTOB B 7-M ceMecTpe 10 JUCUUIINHE
«BoJ10KOHHBIE J1a3epPbl M YCHITHTEH

Ne IIpumepHbIi Cpoku
n/n 010 KeT BBITIOJTHECHUS
HaumenoBanue ConeprxkaHue caMOCTOSITENIbHOU Eﬁiﬁiﬁ:;ﬁe SAIAHI Popma ®opma
paznena paboThI y4. gac. (HOMepv OTHCTHOCTH KOHTPOJIS
yqe6H01/1 I10 3aJaHUIO
(CPC) HEJENH
ceMecTpa)
1 | BBenenue B mpeaMer N3yuyeHne nutepaTypsl 1O TekcToBbIN
HCTOPHUH CO3JaHUs U PA3BUTHUIO 28 2 AOKYMEHT, | ;00 o o
J1a- MpEe3EHTALUA
3€pHBIX CUCTEM
2 | B3aumopeiicTBre U3ITy4eHHUS N3yuenne u aHanus
C UHBEPCHOM Cpeaoit JIATEPATYPHI, 10 BOIIPOCAM TexkcToBbIf
COBPEMEH- 11 2 JNOKYMEHT, | YCTHBIN OTBET
HBIX 00JIaCTEN UCIIOIB30BAHUS Ipe3cHTanus
Ja3€pHBIX CUCTEM
3 CrpykTypHas cxema [Touck n ananmu3 UaTepHeT-
ONTUYECKOTO YCWINTEIS U HMCTOYHUKOB, COCTABIICHHE
nasepa AHHOTUPOBAHHOI'O CIIUCKaA TekcToBbIl
HaWIEeH- 11 2 daiin, VYCTHBINA OTBET
HBIX pecypcoB 1o teme. [Tonck TIpe3eHTAINs

OTBCTOB HA BOIIPOCHI IJIA
CaMOKOHTPOJIA.




Ontruyeckre pe3oHaTopbl N3yuenue METOJ0B PacueTHsiit
J1a3epoB MaTeMaTH4YECKOTO ann .
p 11 Paii, Y CTHBII OTBET
MOJICIIUPOBAHUS MIPE3CHTALUS
Te€HEPALMOHHBIX ITPOLIECCOB
Pexumbl paboThI J1a3epoB O6paboTka HEbOPMAIIHH ¢ Dainsl
MareMaruye-
HCII0JIb30BAHUEM IIPOrpamMM .
11 CKHX YcTHBIN OTBET
Excel,
pEOaKTOpOB,
Marxazn MpE3EHTALH
23
Tumnel 1a3epoB MonaenupoBanue Dailnbl
TE€HEPALMOHHBIX MPOLIECCOB B MareMaTh4e-
3aJJaHHBIX aKTUBHBIX Cpeaax 11 CKHX VY CTHBIN OTBET
(pelreHre KOHKPETHBIX PEAAKTOPOB,
MH)XEHEPHBIX 3a/a4). HIPE3CHTALNA
Pacnpoctpanenue nazepHoro N
N3ydenne ocHOB pa3paboTKH TekcToBbIi
u3NydeHus B armocdepe, . .
TEXHUYECKOW JTOKYMEHTAllMHU Ha 11 JTOKYMEHT, | YCTHBIN OTBET
BOJI€, KOCMOCE 1 ONITUYECKOM
JIa3EPHBIE CUCTEMBI MIPE3CHTALIUS
BOJIOKHE
[IpumeneHnue nazepos TekcToBbIi
. JIOKYMEHT,
IToaroroBka oT4yeTHOM o
pacyeTHBIN
JIOKYMEHTALMH IO BOIIPOCAM pai
allyIbl B .
MOJICTMPOBAHMSA TCHEPAIIMOHHBIX 11 YCTHBIN OTBET
MaremaTuye-
MPOLECCOB B PA3JIMYHbBIX JIa3ep-
CKHX
HBIX CHUCTEMax
penaKkTopax,

MPE3EHTALH




HUroro :

79,8

24




8. Ilepeyenb HMHPOPMALMOHHBIX TEXHOJOIMH, HMCHOJAb3YEMbIX MPH
OCYIIIeCTBJIEHUN 00Pa30BaTeJIbHOI0 MpoIecca Mo AMCHUILInHEe (MOXYJIIO0).

8.1 llepeyenb HHGOPMALHOHHBIX TEXHOJIOTHIA.

[Ipu ocymecTBIeHUU 00pa30BaTENIBLHOTO Mpollecca M0 TUCIUIUTNHE «BONIOKOHHBIE
JA3€Phl U YCHIUTEINY» UCIIOIb3YIOTCSI HHTETPUPOBAHHBIE TEXHOJIOTUU OpPraHU3alun
y4eOHOr0 MpoIecca, T.€. pa3IMUHbIC COUCTAHUS ayIUTOPHBIX U JUCTAHIIMOHHBIX
3aHATUH. JIEKTOpPHI M Ipeno1aBaTeNy, BEAYIUE MPAKTUUYECKUE U CEMUHAPCKUE 3aHSTHS,
JI0 HayaJla CEMECTpa COCTAaBJISIOT U pa3MEIAlOT Ha cepBepe rpaguk yueOHOro npoiecca,
/1€ I€TaJbHO OMKCHIBAIOT MOPSIAOK U3YUEHUS JUCHUILIMHBI B JAHHOM CEMECTPE.
OcHOBHOM (hakTHUYECKUIl MaTepHall, 3apaHee MOIrOTOBICHHBIN JIEKTOPOM M CHAOKEHHBIH
HEOOXOIMMBIM KOJIMYECTBOM MIUTIOCTPALIMIA U MHTEPAKTUBHBIX DJIIEMEHTOB, Pa3MeEIIaeTCs
Ha CEpBEPE BMECTE C METOJAMUYECKUMU PEKOMEHJALIMSMH 110 €r0 CAMOCTOSITEILHOMY
U3YYEHUIO.

HpOBCIIeHI/Ie qyaCTu J'IGKI_[I/Iﬁ B 7 CCMCCTPC IMPCAyCMATPHUBACT HUCIIOJIB30BAHUC
JACMOHCTPAIMOHHBIX MYHBTHMCHHﬁHBIX MaTCpraIioB C UCIIOJIb30BAHHUECM IIPOCKTOPA.

8.2 llepeyeHb HEOOXOAMMOI0 MPOrPAMMHOTI0 o0ecneyeHHsl.

Tak kak Juisi cCaMOCTOATENBHOM paboThl 00yYaIOUIUXCS MPEANoIaraeTcs A0CTYyI B
AIIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPELY OpraHu3aluu u ceTb IHTepHeT,
TO oOue TpeOOBaHUS K MOMEHICHUSIM Ul CaMOCTOSITENbHOM paboThl 00ydarommxcs
BITIOJIHE JIOCTATOYHO. JOMIOTHUTENBHO, CIIEIIMATN3UPOBAHHOE IPOTPaMMHOE oOecrieueHe
JUTSL pealii3aliiy HACTOSsIIEH TporpaMMbl He TpeOyeTcsl.

8.3 IlepeyeHb HH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexTponnas 6ubmmorexa FOPAUT: www.biblio-online.ru
2. DnexTpoHHO-0MOMoTeuHas cucrema JIAHD: https://e.lanbook.com

9. MarepuajibHoO-TeXHHMYeCKass 0a3a, HeoOXxoaumasi AJsi OCYIIEeCTBJIEHUSA
o0pa3oBaTe/ILHOI0 MpoLecca Mo JUCHHUILINHE (MOAYJII0).

MaTepI/IaJIBHO'TCXHI/I‘-IeCKOG obecnieueHue JUCHHITIIUHBI

No Bun pabot
(MOIy’s) U OCHAILEHHOCTh
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JlexumoHHble 3aHA- | JIeKMOHHas ayIuToOpus, OCHaIlleHHAas

THS MIPE3EHTAMOHHOM  TEXHUKOW  (MPOEKTOp,  IKpaH,
KOMITBIOTEP/HOYTOYK) u COOTBETCTBYIOIIUM
MIPOrpaMMHBIM o0ecrieyeHuEM (I1O) JUIS
Bocmpomu3BeneHus  (aitioB  ¢opmata jpg ©W  avi.
JloCTaTOYHBIM KOJUYECTBOM IMOCAJOYHBIX MecT: No
209C.

[IpakTnueckue JlexuroHHAs ayquTOpHs, OCHALLIEHHAS [TPE3CHTALIMIOHHON

3aHATUA TEXHUKOU (IIPOEKTOP, 3KPaH, KOMIIBIOTEP/HOYTOYK)
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U COOTBETCTBYIOIIMM NPOTPAaMMHBIM 00€CIIE€YEHUEM
(ITO) nnsa Bocnpousseaenus (aitnos gpopmara xls, doc:
Ne209C.

JlabopaTopHbie JlabGoparopus, YKOMILJIEKTOBaHHAs

3aHATHS CHEUAIIU3UPOBAHHON MeOeNnbl0 W TEXHUYECKHUMHU
CpelIcTBaMU  OOY4YCHHS. [IpoBenenue  3aHsATUN
7abopaTopHOro  MPaKTUKyMa  MPEAYCMOTPEHO B
naboparopun  «ONTHYECKOTO  MaTEpUATIOBEACHUS
Ne119C nHa nabopaTOpHBIX CTEHAAX, YKOMIUIEKTOBAHHBIX
CHEKTPATIbHO-U3MEPUTEIILHBIM  O00Opy/JOBaHUEM U
Pa3IMYHBIMU JIA3€PHBIMU CUCTEMAMH.

I'pynmoBeie [TomMenieHne ¢ JOCTATOYHBIM KOJIMYECTBOM MOCAJAOYHBIX

(MHAMBUIYaAIbHBIE) | MECT U MEJIOBOM HJIM MapkepHOU qockoi: Ne209C

KOHCYJIbTalluU

[IpomexyTouHas [TomMenieHne ¢ JOCTATOYHBIM KOJIMYECTBOM MOCAJAOYHBIX

aTTeCTaLUs MmecT: Ne209C.

CamMocrogrenbHas KabuneT nmis camocTosTenbHON pabOThI, OCHAIIICHHBIN

pabora KOMIIBIOTEPHOM TEXHUKOHN C BO3MOXXHOCTBIO
noakatoueHnss K cern  «MHTEepHET», mNporpamMmoin

DKPAHHOTO YBEIMYEHHUS U OOCCIICUCHHBIN JOCTYIIOM B
ANEKTPOHHYIO UH(}OPMAIIMOHHO-00Pa30BaATEIbHYIO
Cpely YHUBEpCHUTETA!

Ne 208C
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