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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0TUH
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
Ixramaz3se ['BaHija TeHrn30BHa, CTapILXi TIpernoiaBaTeib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MOIIIHBIE JIASEPBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.1 — cnocoGHOCTh K aHanM3y 3aJadd IO TMPOEKTHPOBAHHIO THUIIOBLIX CHCTEM, NMPUOOPOB, y3/I0B U
JeTaseli la3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IEKTPOHHBIX TIPHOOPOB U CHUCTEM

[ICK-1.3 — criocoGHOCTB K pacueTy, MPOeKTUPOBAHUIO M KOHCTPYMPOBAHUIO B COOTBETCTBHUHU C TeXHUYECKUM
3aZlaHueM THUIIOBBIX CUCTeM, PUOOPOB, AeTasiel U y3/10B Ha CXeMOTeXHHUUECKOM U 37IeMEHTHOM yPOBHSIX
TICK-1.5 — crnocoOHOCTh MPOBOAWTh YHC/IEHHBbIE OIIEHKH TTApaMeTPOB JIA3€PHOTO W3/TyueHUs W TIPOLIeCCOB
B3aMMO/IEMCTBHUS 1a3epHOT0 U3/TyUeHUs CO CpeJjlaMH

DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYKEHHUE C/IeyHOLINX pe3y/bTaToB 00pa3oBaHus:
IICK-1.1

3HAHUA:

Ha ypOBHe Mpe/CTaB/IeHUN:

- (usnueckrie TPUHLMITBI PabOTBI MOIIHBIX Ta30AWHAMHUECKUX, Ta30pa3psifHbIX, XUMHUECKHX,
TBEpZJOTe/bHBIX, BOJIOKOHHBIX J1a3epOB U J1a3epOB yAbTPAKOPOTKUX UMITY/bCOB;

- TOIVIOLlleHWe M paccesiHUe JIa3epHOI0 M3/lyueHUst aTMOC(epoil, OCHOBHbIe ONTUYeCKHe IapaMeTphl
armMocdepsl, orpeiesisifoljie ocabaeHre U pacXoAUMOCTb JIa3epHOT0 U3/Iy4YeHHsl, CAaMOBO3/leliCTBHE MOIIJHOTO
W3/Iy4eHUst IIPY paclipocTpaHeHuU B atMocdepe;

- TIPUHLIMIBI TOCTPOEHHUSI U KOHCTPYKTUBHBIE CXeMbl CHCTEM HaBeJ|eHUs U yZepykaHusl JIa3epHOro Jiyua
Ha Lieny;

- CpaBHUTEJIbHBIN aHa/lru3 BO3MOKHOCTEH U MepCIeKTUB Pa3BUTHS MOILHBIX J1a3epOB pa3/IMUHbIX TUIIOB
C TOUKH 3peHHs1 UX IPMMeHeHHs1 B HApOJAHOM XO035HCTBe U [IJIs1 pellieHus Cliel[Ma/bHbIX 3a/au;

Ha yPOBHE BOCIPOW3Be/IeHUS:

-K/1accuurKalys 1a3epoB 10 AJMHAM BOJIH, pe)KMMaM paboThl, MaTepuasaM akTHUBHBIX Cpefj, BHJaM
HaKaykW ¥ YPOBHSIM MOIL{HOCTH;

Ha YpOBHE [IOHUMaHUS:

- CXeMHble pelleHHss U OCHOBHbIe KOHCTPYKTHBHbBIE 3/IeMEHThI MOOU/IBbHBIX J1a3ePHbIX KOMIUIEKCOB Ha
Gase pa3MUHBIX TUIIOB Jla3epoB;

- TpeOOBaHUS K XapaKTepUCTUKaM MOOU/IBHBIX Jla3epHBIX KOMITIEKCOB, NpeAHa3HauyeHHBIX //Is1 PabOThI
Ha pasHbIX I71aTopMax U pasHbIX Tpaccax;

- OCHOBBI TIPOEKTHPOBAHK JIa3ePHBIX KOMIUIEKCOB Ha 06a3e pa3/IM4YHBIX THUIIOB JIa3epoB;

YMeHus:

BBLITOJIHATE OLIEHKY TOTPeOHBIX MOIHOCTeM MOOWIBHBIX Jla3epHBIX KOMILIEKCOB (M WX CHUCTEM
obecrieueHust), IpeiHa3HAYEHHBIX /I/1s1 BBITIOJTHEHUS ClielMaibHBIX 3a7ad;

HABbIKU:

I10/1b30BaHUs TUTIOBBIMU [1POrPaMMHBIMU NPOAYKTaMU [i71s1 PellleHUs] IPOeKTHBIX 1 HAayuHbIX 3afiau.
IICK-1.3

3HAHUA:

Ha YpPOBHe Npe/iCTaBIeHuI:

-[IPUHLIUIIBI TIOCTPOEHUSI ¥ KOHCTPYKTHBHBIE CXeMBI CUCTEM HaBeZleHUs U yZep)KaHHWs J1a3epHOro Jiyuya
Ha Liesy;

Ha yPOBHE BOCIPOW3Be/IeHUS:

-K/accuyKalys 1a3epoB 10 AJMHAM BOJIH, peKMMaM paboThl, MaTepuasaM akTUBHBIX Cpefj, BU/aM
HaKayk¥ ¥ YPOBHSIM MOIL{HOCTH;

Ha YpOBHe MIOHUMaHUS:

- CXeMHbIe pelleHHs 1 OCHOBHBbIE KOHCTPYKTHBHBIE 3/ieMeHTbI MOOW/IBHBIX JIa3epHBIX KOMILJIEKCOB Ha
6ase pa3/IMUYHBIX TUIIOB Jla3epoB;

- TpebOBaHUs K XapaKTepUCTHKaM MOOW/IBbHBIX Jla3epHBIX KOMIUIEKCOB, Npe/jHa3HaueHHbIX /151 paboThbl
Ha pasHbIX I71aTopMax U pasHbIX Tpaccax;

- OCHOBBI TIPOEKTHPOBAHKS JIa3ePHBIX KOMIUIEKCOB Ha 0a3e pa3/IM4YHBIX THUTIOB Jla3epOoB;

YMeHus:

-TIPOBOAUTE OLIEHKY OCHOBHBIX TIapaMeTPOB PabOTHI Jla3epHBIX CHCTeM, HeOOXOAUMBIX /1JIs1 BLITIOJTHEHUST
3a/lad Ha Tpaccax € pasHbIMM yIJIaMU HaK/I0Ha;

-BBIIOJIHATb OLIEHKY IOTPeOHBIX MOLJHOCTeH MOOW/IBHBIX Jla3epHbIX KOMIUIEKCOB (M HMX CHCTEM
obecrnieueHust), MpeAiHa3HAUEHHBIX Ji71s1 BHITIOJTHEHMSI CieliMa/IbHBIX 3a/1au;

HABbIKU:

-IIPOEKTHPOBAHUS T7IaBHBIX y3/10B Jla3epHBIX KOMITIEKCOB Ha 0a3e M3yueHHbIX JIa3epoB;

-T10/1b30BaHUsl TUTIOBBIMU NTPOrPaMMHBIMM MTPOAYKTaMU /151 pellleHs] IPOEeKTHBIX Y Hay4YHbIX 3a7ay.
IICK-1.5

3HAHUA:



Ha ypOBHe Mpe/CTaB/lIeHUN:

-CpaBHHUTe/ILHBIM aHa/IM3 BO3MOKHOCTEN U MepCeKTUB Pa3BUTHS MOLLHBIX J1a3€POB Pa3/IMUHbIX THIIOB C
TOYKM 3peHMs UX IPUMeHEeHUs B HAPOJHOM XO3SIMCTBe U [/ pellieHNs CrieliaabHbIX 3a/ay;

Ha yPOBHE BOCIPOW3Be/IeHUS:

-yIpoleHHast MeTOLUKa OLieHKU BO3/eMCTBHSI MOLLIHOTO J1a3ePHOT0 U3/IyUeHus] Ha pas/iMyuHble Liely;

Ha ypOBHe [TOHMMaHUsI:

-TpeOOBaHMs K XapaKTepUCTHKaM MOOW/IbHBIX J1a3epHbIX KOMILIEKCOB, Ipe/iHa3HaueHHbIX 11 paboTh
Ha pa3HbIX 1aT¢opMax U pa3HbIX Tpaccax;;;

YMeHusi:

TIPOBOZIUTH OLIEHKY OCHOBHBIX ITapaMeTpOB PabOTHI JTa3epPHBIX CHCTeM, HeOOXOAUMBIX [I/Isl BLITIO/THEHUS
3a/la4 Ha Tpaccax € pasHbIMM yIJIaMU HaK/I0Ha;

HABbIKU:

T10/1b30BaHMs TUIIOBBIMHU ITPOrPAMMHBIMU MPOJYKTaMH Ji/Is1 peLlleHus] IPOEKTHBIX U HayYHBIX 3a/ad.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmnaa MOIITHBIE JTA3EPBI sBrisieTcst JUCHUTIIMHON YacTH, (JopMHUPYyeMOH yYaCTHUKAMHU
oOpa3oBare/IbHBIX OTHOLIEHUH 0/10Ka 1, IporpaMmebl MOATOTOBKY 110 HarpasieHuto 12.03.05 JlasepHas
MEXHUKA U /Id3epHble MEeXHOA02UU.

CopepxaHue [OUCLIMIUIMHBI  SIBJISETCS JIOTUUeCKUM IpogospkeHueM auctuiuivdH: OCHOBBI
JIABEPHOU TEXHUKW, OCHOBBI OIITUKH, OIITUKA JIA3EPOB.

[pesBapuTeTbHLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOILerocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITb eCTeCTBEHHOHAyUHbIe U 00LeMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCKOro aHa/lr3a U MOZle/TMpOBaHus B UH)KeHePHO JiesiTe/TbHOCTH, CBI3aHHOU €
TPOeKTUPOBaHKEeM, KOHCTPYHMPOBaHUEM U TeXHOJIOTUSIMU TIPOM3BO/ICTBA J1a3epHON TeXHUKU

¢ OIIK-3 — CriocobeH IpOBOANTD KCIIePUMEHTa/IbHbIE HCC/IeI0BAHMS U M3MepeHust, 00pabarhiBaTh U
TIPe/ICTaBJISATh TT0JTyUeHHbIe JaHHbIe C YUeTOM CTieliu(pvKu MeTO/IOB U CPEZCTB Jla3ePHBIX UCCIe0BaHUM
Y U3MepeHun

¢ TICK-1.1 — CniocobeH K aHa/mM3y 3aiauu 10 TIPOEKTUPOBAHUIO TUITOBBIX CUCTEM, TIPUOOPOB, Y3/10B U
JleTaseli la3epHON TeXHUKH, JTa3ePHBIX OMTUKO-JIEKTPOHHBIX TIPUOOPOB U CHUCTEM

e TICK-1.3 — CniocobeH K pacueTy, MPOeKTHPOBAHUIO Y KOHCTPYUPOBAaHUIO B COOTBETCTBUU C
TeXHUYEeCKUM 3a/IaHFeM THUTIOBBIX CUCTEM, TPUOOPOB, ieTasiel U y3/10B Ha CXeMOTEXHUUYEeCKOM U
3/IeME@HTHOM YPOBHSIX

e [ICK-1.5 — CriocobeH npoBoAUTh YKC/IeHHbIE OLIEHKH MTapaMeTPOB JIa3epPHOT0 U3/y4eHHs U IIPOLIeCCOB
B3aMMO/Ie}CTBHUS 1a3epHOT0 U3/yueHHsl CO CpefjlaMH



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

KYPC
CEMECTP

AyguTOpHBIe 3aHATHS
B KOHTaKTHOIi (opme

BCEI'O

®dopmupyemast
KoMneTeHus, %

pabora cTygeHToB

BCEI'O
Jlekuyun

3aHATUA
CamocrosiTe/IbHasA

IIpakTHyeckue

TICK-1.1

TICK-1.3

TICK-1.5

Pazpen 1. Mowssie s1azepol. Knaccudukanus u npumenenue. 1.1,
Hcropus. 1.1.1. MolHele 1a3epsl JJisl CUCTeM CTpaTeruyeckoro
HasHaueHMs1. 1.1.2. MoriHble j1a3epsl /715 TaKTUUeCKUX cuctem. 1.1.3.

4 8 MoiHble J1a3epbl YABTPAKOPOTKUX UMITY/IbcoB. 1.2. Knaccudukarms. 1.3.
TTpumeHenue. 1.3.1. MolHble /1a3epbl /1S TPOMBIILIEHHBIX MPUMeHeHUH.
1.3.2. MoHble j1a3epsbl 1 HAYUHbIX MccefoBaHui. 1.3.3. MoljHble
J1a3ephl /17151 BOGHHBIX M KOCMUYECKUX IPUMeHeHHUH.

16 4 4 0 12 20

Pa3gen 2. Momnele ra3oBbie jiasepbl. 2.1. dotoauccolaliioOHHbIe
nasepsl, CO2- u CO- rasoguHamuueckue yasepsl, CO2- u CO-

4 8 rasopaspsifiHble U 37IeTPOMOHH3aLOHHBIe Jla3epbl. 2.2. HenpephiBHbIE
xumuyeckue nasepel. HF-, DF- HerpepeIBHbIe XMMHUYeCKHe Jla3epsl,
KHC/IOPOA-HOAHBIM XUMUUecKUit a3ep. 2.2.1. BcriomoraresibHble CUCTEMbI
MOLIIHBIX I'a30BbIX U XMMHWUYECKUX JIa3€pOB.

29 13 6 7 16 20

30

Paspen 3. TeepaotensHbie (TT/I), BOIOKOHHBIE H )KHKOCTHBIE
na3epbl. KoHCTpyKT 1e CXeMbl IX JIa3epHBIX cucTeM. 3.1
Dusnyeckre NpUHLMITBI paboTsl TTJI. KBaHTpoHBI MOLHBIX TTJI.
MoygynbHast KOHCTPYKLIMsl MOLLIHBIX CHCTeM. TIpyMeps! peausanyu
MoIIHbIX cucTeM Ha ocHoBe TTJI. IlepcriekTuBb! passutus TTJI. 3.2
MolljHble CCTeMb] Ha OCHOBE BOJIOKOHHBIX J1a3epoB. [Ipumepsl
peaym3aiuu. [lepcrieKTHBbI Pa3BUTHS BOJIOKOHHBIX J1a3epoB. 3.3

4 8 JKupkocTtHble y1a3epsl. [IpoMbliiieHHbIe MOLLHbIE KU/JKOCTHBIE 1a3epbl.
IlepcrieKTHBBI )KMKOCTHBIX J1a3epoB. 3.4 [IpUHIUIBI TOCTPOEHUs.
Jla3epHBIX CHCTeM. DHepreTuyecKre MIOTOKU B MOLIHBIX /la3epax. 3.5
KOHCTPYKTHBHbIE CXeMbl MOLIHBIX j1a3epoB. CUCTeMBbI ITOATOTOBKU
pabouero Tesa ra3oBbix j1a3epoB. CTeH/[0Bble KOMIIEKChI. 3.6 Mobu/bHble
MOLLHBIE JIa3epHble KOMILIEKChI. PasMelrleHue 1a3epHbIX KOMILIEKCOB Ha
pas/MuHbIX HocuTessix. OCoO6eHHOCTH MOCTPOEHHS KOMITIEKCOB
KOCMMYECKOro 6a3upoBaHHsL.

25 7 4 3 18 20

30

Paspen 4. ®opMupoBaHue j1a3epHOro0 U3/Iy4YeHHs], HaBe/eHHe,
pacnipocTpaHeHue B arMoc(epe, B3aumopeiicTBHe ¢ Lebio. 4.1.

4 8 CucreMbl HaBeIeHUs! U y/lep>KaHusl JTyua Ha Liesy. JlasepHble pafiapbl 1
mzapsl. 4.2. Oco6eHHOCTH paclpOCTPaHeHHs MOLLJHOTO JIa3epHOTO
n3nydeHus B atmocgepe. 4.3. BosjelicTBHe MOILHOTO J1a3epHOTO
W3/1y4eHusi Ha MuLLeHu. JlazepHast abuisitust. PoTosiiepHbIe MPOLIeCChI.

19 9 6 3 10 20

100

Paspen 5. Jla3epsl yJIbTPaKOPOTKHX UMIY/IbLCOB. 5.1 dopmupoBaHye
Y/ILTPAaKOPOTKUX MMITY/IbCOB J1a3ePHOro U3myveHusi. Pa3oBast
camomogyssiiust. CUHXpOHU3alus Moj,. 5.2 Marepuab! it
Y/IBTPaKOPOTKOMMITY/ICHBIX J1a3epoB. THTaH cangupoBble a3epsl.

4 8 Bosnokonnsle a3epel YKU. 5.3 YcuieHue ynsTpakOpOTKUX UMITY/IbCOB.
Jla3epHble CUCTMBbI [1€TaBaTTHOIO YPOBHS MOIHOCTU. 5.4 IIpyMeHeHust
nasepoB YKU. IlpumeHeHNs B HAyYHBIX UCC/I€/[OBAHUSX U U3MEPEeHUsX.
Demroxumust, pemTo6HONOrKS, arTodu3Ka. THULMMpOBaHHe
(oTosiepHbIX peakiyii. 5.5 TexHUueckue 1 MpOMBbIILIEHHbIe
nipuMeHeHus. MeULMHCKIe TIPUMeHeHHUs].

19 6 6 0 13 20

30

Bcero 3a 8 cemecTp

108 39 26 13 69 100

100

100

Bcero no aucuunuHe

108 39 26 13 69 100

100

100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep 1 HauMeHOBaHMe pa3jesia ANCHUILTHHBI

Tema MNPAKTHYE€CKOI'0 3aHATUA

Oo0neMm,

ayp.
JacoB

Pa3zpen 2. MougHele ra3oBble j1a3epsl.

Ouenka pabourx rapameTpoB U
OCHOBHBIX reOMeTpUYeCKUX
pasmepoB ['"AD HF-HXJI

OueHka pabourx rapameTpoB U
OCHOBHBIX reOMeTpUYeCKUX
pasmepoB Cb HF-HXJI

OtjeHKa napamMeTpoB XMMHUYECKOro
Kuc/Iopoi-iiogHoro mazepa (XKWI)

Pasgen 3. TeeppoTenbHble (TTJI), BOMOKOHHBIE U
4 KUJKOCTHBIE jla3epbl. KOHCTPYKTHBHBIE CXEMBbI
MOILIHBIX JIa3epHbIX CUCTEM.

PacueT 0CHOBHBIX XdPAKTEPUCTHUK
CBEPX3BYKOBOI'O BBIXJ/IOITHOT'O

Anddysopa

5 |Pa3gen 4. ®opmupoBaHue 1a3epHOI0 U3/y4YeHus,
HaBe/leHue, pacripocTpaHeHUe B aTMoC(epe,

7

Pacuer TIPOXOXKAEHWS MOILHOT'O
JIa3€pHOI'o U3/Iy4YeHUsd B aTMOC(l)epe
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B3aUMO/IefCTBYE C 11e/IbIO.

Bcero 3a 8 cemecTp 13
3.3. CamocTosnTenbpHas padora crygenta (CPC)
No Homep 1 HauMeHOBaHUe pa3jea Oomem,
Copep>xaHue yueOHOro 3ajaHus
n/n JUCLUTUTUHBI 4acoB
W3yueHue nipe[lyCMOTPEHHBIX MPOrpaMMOit
1 Pa3pen 1. MoHsle y1a3epsl. JWJaKTUUeCKUX eUHUL] TT0 KOHCIIeKTaM 12
Knaccudukaius v npuMeHeHue. JIEKLIMOHHBIX 3aHATUM U peKoMeHAyeMOou
JuTeparype
W3yueHue mipe/lyCMOTPEHHBIX MPOrpaMMOit
9 AMAAKTHYECKHX eAHHHL 10 KOHCIIeKTaM 10
JIEKLIMOHHBIX 3aHATUU U PEKOMEH/yeMOU
JuTeparype
[ToaroToBKa K BBITIOJIHEHUIO U 3allUTe
3 MPaKTUUYeCKOl paboThl «OrieHKa pabounx ’
rapameTpOB U OCHOBHBIX F'eOMEeTpUYeCKUX
pa3mepoB ['”A® HF-HXJI»
Pa3pen 2. MolHble ra3oBsle jla3epsl.
[TofroToBKa K BBIMIOJIHEHUIO U 3alljUTe
4 MPaKTU4YeCKoi paboThl «OrieHKa pabounx ’
rapamMeTpOB M OCHOBHBIX FeOMeTPUYeCKUX
pasmepoB Cb HF-HX/JI»
[ToroToBKa K BBITIOJIHEHUIO U 3allJUTe
5 MIPaKTHUUeCKOHM paboThl «OlleHKa MapamMeTpoB 2
XUMHUYECKOT0 KUCI0PO/-HOAHOrO na3epa
(XKIT)»
W3yueHue nipelyCMOTPEHHBIX NPOrpaMMOi
6 AM/IAKTHYECKHX eJTHAL 10 KOHCTIeKTaM 16
Pasgen 3. TeeppotensHsle (TTJI), JIEKLIMOHHBIX 3aHATUU U PEKOMEeH/yeMOU
BOJIOKOHHBIE U )KUJKOCTHbIE J1a3ephl. JuTepaTrype
KOHCTpPYKTHBHbIE CXeMbI MOLHBIX ITonroToBKa K BBITIOJIHEHUIO U 3allUTe
v JIa3€PHBIX CACTEM. MpaKkTHUUeCcKoi paboThl «PacueT 0CHOBHBIX 2
XapaKTepUCTHUK CBEPX3BYKOBOI'O BBIXJIOITHOTO
nuddysopar»
W3yueHue Tipe[lyCMOTPEHHBIX MTPOrpaMMOoit
8 |Paznen 4. ®opMupoOBaHUe 1a3epHOTO AMAAKTIEECKIX CIMHMLL IO KOHCTERTaM 8
W3y eHNS, HaBe/eHe, JIEKLIMOHHBIX 3aHATUU U PEKOMEHyeMOU
JuTeparype
pacrpocTpaHeHue B atMocepe,
B3AMMOJIEHCTRIE C T1e/TBIO. [TogroToBka K BBITIOJHEHHIO U 3aLi{uTe
9 TPAKTUUYECKOHN paboThl «PacueT MmpoXoKIeHHSI 2
MOIL[HOTO JIA3ePHOT0 U3/TyueHUs B aTMochepe»
W3yueHue mipe/lyCMOTPEHHBIX ITPOTrPaMMOoi
10 Paspen 5. Jla3epsl y/IbTpakKOPOTKUX AUZIAKTHYECKNX eMHHUL| 110 KOHCTIEKTaM 13
HMITYJIbCOB. JIEKLIMOHHBIX 3aHATUI U PEKOMEHAYeMOU
JuTeparype
Bcero 3a 8 cemectp 69
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 5|6 7 8 9 10| 11 12| 13
3 Ortu. o 113, Ortu. 1o I13, Tecr|Ip Ortu. 1o I13, Oru. o I13, T1P|Tecr mud.
nIi3 U113 nri3 nIi3 3a4.
YcnoeHble 0603HaUEHUS:
¢ TP — nuiarHocTHYeckas pabora;
¢ Otu. 1o I3 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;
o UII3 — unaMBUAYya/IbHOE MPaKTUUeCKOe 3aaHUE;
e Tect — TecT;
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o nud. 3au. — auddepeHIMPOBaHHBIN 3aueT.

TeKyIIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOJUTCS B IUCKPETHbIE BDEMeHHbIe HHTEPBAJIbI B
cnemyronumx hopMax:
e MarHocThyeckas pabora;
e OTYeT 110 MPAKTUUeCKOMY 3a/[aHHIO;
e WHAMBU/Ya/JbHOE MPaKTUUeCKOe 3a/1aHue;
* TecT.

ITpomesKyTouHas arrecTarusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBaHHBIN 3aYerT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. C. Bopetimo, B. A. Bopeiimio, Y. M. EBIokuMOB. . JIa3epsl: npuMeHeHus U ripunoxeHust. CIT10.:
Jlanb, 2016, 16 5K3.

2. A. C. bopeiimo, . B. Knoukos, M. A. Konsie. . BoenHsie npumMeHeHwust sia3zepos. CI16.BT'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2015, 20 3k3.

3. A. C. bopediiio, C. B. VBakuH. . JIa3epsl: ycTporicTBo u geticteue. CII6.: JTanb, 2016, 50 3K3.

4. B. M. Masnekos, U. A. Kucenés, A. E. OpsioB. . T'a3oBas JUHaMHKa pabouero KaHajaa CBePX3BYKOBBIX
rasoBbix jazepos. CII6.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2010, 351. pec.

5. B. M. Manekos, 1. A. Kucenés, A. E. Opnos. . OCHOBBI TPOEKTUPOBAHMS MTPOTOUHBIX Fa30BbIX JIa3€POB.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012, 371. pec.

6. 1. M. EpgokumoB, A. B. ®eauH. . JTazepHblie TexHonorun. CI16.BT'TY "BOEHMEX" um. 1. @.
YcruHoBa, 2015, 39 3k3.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. peg. C. b. Banos. Opysxue u TexHosioruu Poccuu. T. XI ONTUKO-3/1€KTPOHHBIE CUCTEMBI U J1a3epHast
texHuka. BI'TY "BOEHMEX" nm. [I. ®. YcrtuHosa, 2005, 1 3K3.

5.3. [lepuogrueckue u3aHus:
He TpeOyoTCSI.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS! TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHsp;

2. http://library.voenmeh.ru/jirbis2/ — ®@yHnamenTansHas 6udbmoreka BI'TY «BOEHMEX» um. [].®.
YCTUHORA;

3. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas riatdopma FOpaiit. st By30B 1 CCy30B..

CoBpemeHHbIe TIpo¢ecCHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHZaMeHTalbHBIX UCC/IeJ0BaHUH.

VHbopMalMoHHbIe CIIPaBOUHbIE CHCTEMBI:

1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, CTaHAapThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:
1. Mathcad Education - University Edition Term.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;
2. KoMIbIOTepHBIH KOMII/IEKT;
3. Mathcad Education - University Edition Term.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
MOIIIHBIE JIASEPBI

AnHoTanusa paboueii nporpaMMsl

Jucuynuaa MOIITHBIE JIA3EPBI sBrsieTcst AUCLUTUIMHON 4YacTH, (popMupyemMoil yuacTHUKaMH
o0pa3oBare/IbHBIX OTHOLIEHWH 0/i0ka 1, mporpaMMbl MOATOTOBKU 10 HampasieHuto 12.03.05 JlazepHas
mexHUKa U /d3epHble mexHoMo2uu. JucuuruimHa peanusyercss Ha (axynerete M VIH(pOpMalLMOHHBIX U
ynpasnstofux cucreM BI'TY "BOEHMEX" um. [I.®. Yctunora kadeznpoii Vi1 JIASEPHAA TEXHUKA.

JucuunivHa HallesleHa Ha (popMUpOBaHHe KomnemeHyuli:
[ICK-1.1 crioco6HOCTh K aHaIM3y 3aJauy 110 IPOEKTHPOBAHUIO THITOBBIX CHUCTeM, NPUOOPOB, Y37I0B U JieTasei
Jla3epHOM TEXHUKH, JIa3epHBIX ONTHKO-3IeKTPOHHBIX MPUOOPOB 1 CHUCTEM;
[1CK-1.3 criocobHOCTh K pacyeTry, MPOEKTUPOBAaHUIO M KOHCTPYHWPOBAHHIO B COOTBETCTBUM C TeXHUYECKUM
3alaHeM TUTIOBBIX CHUCTeM, PUOOPOB, AeTanel U y3/10B Ha CXeMOTEXHUUYECKOM U 3/IEMEHTHOM YPOBHSIX;
[ICK-1.5 crnocobHOCTb TMPOBOAWTEL UYMC/IEHHbIE OLIEHKH TapaMeTPOB JIa3ePHOTO HW3/TyYeHHWs U TIPOLIeCCOB
B3aMMO/IefICTBYS JIa3epPHOI'0 U3/Iy4YeHUsI CO CpeflaMU.

Cojiep>kaHue JMCIUIJIMHBI OXBAThIBAeT KPYT BOTIPOCOB, CBSI3aHHBIX C (DM3MUECKHUMHU TIPUHIIMTIAMU PabOThI U
YCTPONCTBOM BCEX TWUIIOB MOIIHBIX J1a3epOB: TBepPAOTe/NbHbIX, BOJIOKOHHBIX, Ta30pPa3psiiHbIX, CBePX3BYKOBBIX
XUMUUYECKUX M JIa3ePOB Ha CBOOOHBIX 3JIEKTPOHAX, 3HAKOMHT C MEPCIEKTUBAMU Aa/IbHEHIIIEro pa3BUTHS ITUX
cucteM. Kypc 3HaKOMUT ciyliaTesieli C OCHOBHBIMU TIOJIOKEHUSIMHM TEOPUM TIPOXOXKAEHUsT Jia3epHOro
W3ydeHus yepe3 TypOy/neHTHYI0 atMocdepy ¢ TeM, yToObl OHHM MOIVIM OLIEHMBAaTh paboure XapaKTepUCTHKH,
KOTOpbIe HeOOXOZIMMO UMETh JIa3epHBIM CHCTEMAM /ISl pellieHus PsA/ia CrieldaibHbIX 33714, T.e. HA KOHKPETHOM
PaCCTOSTHUY U ZIJIs1 OTIpe/ie/IeHHBIX TPAcC (C Pa3HBIM YIJIOM CKJIOHEHUS M Ha Pa3HbBIX BHICOTAX).

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
* OTYET 0 NMPAKTHUECKOMY 33/]aHHIO;
e UHJUBHU/yaTbHOE TPAKTUUYECKOe 3a/IaHue;
e TECT.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B hopmax:
e uddepeHIPOBAHHBIN 3a4erT.

OO01jast TPyI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MIPelyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (26 4.), mpakthdeckue 3aHatus (13 w.), camocTosTesnsHast pabora
cryzeHrta (69 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

MOIITHBIE JIASEPBI

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 39 4. ayJUTOPHBIX 3aHATHH, U 69 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue paboTbI Pexomenjiyemas 1ureparypa prm:{?éKOCTb’
Pa3pen 1. Momnsbie s1a3epbl. Knaccudukanus u npuMeHeHue.
A. C. bopeiiio, C. B. VIBakuH. . JIa3epbl: yCTPOICTBO U
neiicteue: CII6.: Jlanb, 2016 (2)
N3yueHue ripelyCMOTPEHHBIX A. C. Bopetirtio, B. A. Bopetimio, 1. M. EBIOKUMOB. .
TIPOrpPaMMO AWIAKTHUEe CKUX Jlazepsl: ipuMeHeHust 1 npunokenust: CII6.: Jladb, 2016
eJIUHUI] TI0 KOHCITeKTaM (18, 19) 12
JIEKL[MOHHBIX 3aHATHIN U A. C. bopeiio, /1. B. KnoukoB, M. A. KoHsieB. . BoeHHbIe
peKoMeHAyeMoH IhTepaType nipuMeHenus iazepoB: CII6.BT'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2015 (KoHCTPYKTHUBHBIE CXeMBI MOOUTBHBIX
JIUJIaPHBIX KOMII/IEKCOB)
Wroro no pasgeny 1 12
Pa3pen 2. Momnble ra3oBble ja3epsl.
N3yuenue ripefyCMOTpPEHHBIX
TIPOrpamMMOol TUAAKTAYE CKUX
eJVHUL] 1T0 KOHCTIeKTaM 10
JIEKL[MOHHBIX 3aHATHIN U
%eKOMeHAyeMOH PR A. C. bopeiiio, C. B. BakuH. . JIa3epsbl: yCTPONUCTBO U
OZITOTOBKA K BBITIOJTHEHUIO U N
3alI[UTe MPaKTHYeCKO# PaGoTH neiicteue: CII6.: Jlanb, 2016 (5)
B. M. Masnbkos, U. A. Kucenés, A. E. Opinog. . 'a3oBas
«OneHka paboynx rnapameTpoB U 2
OCHOBHBIX TEOMETPHUECKAX JTMHaMHKa pabouero KaHasa CBepX3BYKOBBIX ra30BbIX
nazepos: CI16.BT'TY "BOEHMEX" um. 1. @. YcTHHOBa,
pa3mepoB 'A® HF-HXJI» 2010 (1, 5)
Ilogroroeka K BBINO/THEHUIO 1 N. M. EBgokumoB, A. B. ®eauH. . JIa3epHble TeEXHOJIOTHHA:
3aLLTe NMPAKTUECKOH paboTel | g ErTy "BOEHMEX" nm. 1. ®. Yerumosa, 2015 (1)
«OreHKa pabounx napamMeTpoB u | g \p Marnbkos, 1. A. Kucenés, A. E. Opros. . OCHOBbI 2
OCHOBHBIX TEOMETPIIECKIX MTPOEKTUPOBAHKS TIPOTOYHBIX T'a30BbIX JIa3ePOB:
pasmepos CB HE-HXJI» CII6.BI'TY "BOEHMEX" um. [I. ®. Yerurosa, 2012 (1-3)
[MoaroroBka K BBHITIONHEHUIO U
3aI1uTe MPaKTHUeCKOU paboThl
«OneHka rnapaMmeTpoB 2
XUMHUUECKOTO KUC/IOPO-HOLHOTO
nasepa (XKIJT)»
Wroro no pasgeny 2 16
Pa3pen 3. TBepaorenbubie (TTJI), BoI0OKOHHBIE H )KH/JKOCTHBIE Jia3epbl. KOHCTPYKTHBHBIE CXeMbI
MOIIJHBIX JIa3ePHBIX CUCTEM.
N3yueHue ripeayCMOTPEHHBIX A. C. bopeiiio, [I. B. KnoukoB, M. A. Konsies. . BoeHHble
TPOrpaMMOi AWJAKTUUE CKUX nipuMeHeHwus nasepor: CII6.BI'TY "BOEHMEX" um. .
eJVHUL] TI0 KOHCTIeKTaM ®. YctuHoBa, 2015 (KOHCTPYKTUBHBIE CXeMBI MOOUTEHBIX 16
JIEKI[UOHHBIX 3aHITUAN U Jla3epHBIX KOMITIEKCOB, CTpaTernuecKkye jia3epHble
peKoMeHAyeMoH IuTepaType cucteMsl, TakTHUecKue fa3epHble CCTEMBI)
A. C. bopeiiio, C. B. VIBakuH. . JIa3epsl: yCTPOICTBO U
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TToAroTOBKA K BBITIOJTHEHHIO U
3aIIUTe MPAKTUUECKOU PaboThl
«PacueT 0CHOBHBIX
XapaKTePHUCTUK CBEPX3BYKOBOTO
BBIXJIOTIHOTO Auddy30pa»

nericreue: CII6.: JTanb, 2016 (2, 6, 8)

B. M. Manskos, U. A. Kucenés, A. E. Opnos. . OCHOBbI
MPOEKTUPOBaHHWs MPOTOYHBIX Ta30BbIX JIa3ePOB:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2012 (5)
N. M. EBgokumoB, A. B. @eauH. . JIazepHble TeEXHOJIOTHH:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015 (1)
pen. C. b. IBanos. Opyxue u texnosornu Poccun. T. XI
ONTHKO-3/1eKTPOHHBIE CUCTEMBI U Jla3epHasi TEXHUKa:
BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2005 (ctp. 376-
395)

Wroro no pasgeny 3

18

Pa3pen 4. ®opMupoBaHue J1a3epHOro H3/IyueHUsi, HaBeieHHe, pacnpocTpaHeHue B armocgepe,

B3aUMO/IeHICTBHE C I[e/TbI0.

N3yuenue ripefyCMOTpPEHHBIX
TIPOrpamMMOoi TUAAKTUYE CKUX

A. C. bopeiiio, [I. B. KnoukoB, M. A. Konsies. . BoeHHbIie
nipuMeHeHwus aasepor: CITI6.BI'TY "BOEHMEX" um. .
@. YcruHoBa, 2015 (Cucremsl hopMUpOBaHUS U

EAMHHL] 10 KOHCTIEKTaM HaBeJleHUsI Jiyua, J1a3epHble pazapsl (UAaphl)) 8
JIEKLIMOHHBIX 3dHATAN 1 B. M. Manskos, U. A. Kucenés, A. E. Op/os. . OCHOBEI
PEKOMEH/LyEMOH JINTEPAType MPOEKTUPOBAHKS TIPOTOYHBIX I'a30BbIX JIa3ePOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2012 (4)
TTOATOTOBKA K BBINOHEHUIO 1 A.C. Bopel‘img, C. B. BakuH. . JIa3epsl: yCTPONCTBO U
3aIUTe NPAKTUUeCKOM paboThI peiictue: CII6.: Jlarb, 2016 (9)
«Pacuer npoxoxeHust MowHoro | PEA: C. b. BanoB. Opyxue u Texnosoruu Poccuu. T. XI )
/1a3epHOTO U3/TyUeHNs! B OnNTHKO-3/IEKTPOHHBIE CUCTEMBI U Jla3epHasi TEXHUKa:
atMocdepe» BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2005 (cTp.464-
493)
Uroro no pasgeny 4 10
Paszpen 5. JIaseps! y/1bTPaKOPOTKUX UMITY/IBCOB.
N3yueHue ripeayCMOTPEHHBIX A. C. Bopetirtio, C. B. BakuH. . JIa3epsl: yCTPONCTBO U
MPOrpaMMOi AWJaKTUUEe CKUX nericteue: CII6.: Jlanb, 2016 (6)
eZIUHUL] 110 KOHCITeKTaM A. C. Bopetiwo, B. A. Bopetimo, . M. EBIOKUMOB. . 13
JIEKL[MOHHBIX 3aHATHN U Jlasepsl: mpuMeHenus u nipunoxenust: CI16.: Jlans, 2016
peKoMeHAyeMoH IhTepaType (22)
Wroro no pasgeny 5 13
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MOIIHBIE JIASEPBI

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

* TeCT;

*  OTUEeT I10 MPAaKTUUECKOMY 3a/IaHUIO;

e UHIUBH/yaJbHOE TIPaKTUYeCKOe 3ajlaHue;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

¢ IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
¢ TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Ootee - aTTecTaLusl.

Tect
KoHTposb ycBoeHWMs TEKIIMOHHOTO MaTepHrasia CTyIeHTOB ITPOM3BOJUTCS B PAMKAX ITPOMEXKYTOUHBIX
arrecraimii B SIOC Moodle.

OTueT N0 NPaKTUYECKOMY 3a{aHUI0

OTueTsI Mo NPaKTUYeCKUM paboTaM Mpe/ICTABIAIOTCS B TIeYaTHOUM WU PYKOITUCHOU (hopMme.
ITomycKaeTcs BBITIOTHEHUE PACUETOB «BPYUHYIO» WM MCIIOMb30BAHUE CUCTEM aBTOMAaTU3al[UM
MareMaTHuecKux pacuetoB. Kakzioe 3ajaHye Ha TIPaKTHUECKYHO paboTy Coziep>KUT Habop rnmapamMmeTpoB B
COOTBETCTBUM C UHAWBHAYATBHLIM BapUAHTOM.
Kputepuu oLieHUBaHUSI:
[MpakTrueckast paboTa CUMTAETCS BHIOTHEHHOM YCITeIHO (TPUHUMAETCST) TIPU CJIeYIOLUX YCIOBUSIX:
- MPaBUJILHOE BBITTOJTHEHNE BCeX TYHKTOB (3afad), MpelyCMOTPEHHBIX 3a[jaH1eM;
- TIPaBUJIbHOE TIOCTPOEHHUEe U 0(hOpPM/IEHHE B COOTBETCTBUM C TPeOOBAaHUAMU rOCY/JAPCTBEHHBIX CTaH/IapPTOB
ECK/] rpacvkoB /7151 BCeX MoJIy4aeMbIX B XO7ie BBITIOIHEHHSI 3a/laHHsI XapaKTePUCTHK.

NupuBuayanbHOe NpakTHUecKoe 3afiaHue

[Homyck K npaktryeckoii pabore (ITP):
* IOTTYCK K BBINO/IHeHM!0 niepBoii [1P He rpegycMoTpeH.
* 17151 IOTTyCKa K BBITIO/IHeHHI0 nocienyroumx 1P Heobxoguma 3amuTa nepsoii T1P.
TpeboBaHus K BbInoHeHHO T1P:
- 1o ITP Nel He06X0MMO OCBOUTH METOAMKY pacyera pabouux rMmapamMeTpoOB U OCHOBHBIX FeOMeTPHUYeCKUX
pasmepoB ['"AD u Cb HF-HXJI, npoBecTH pacueTs! ¥ NpOJIeMOHCTPHUPOBATh Pe3y/IbTaThl BHITOJIHEHHS
Mpeno/aBaresito;
- 1o ITP Ne2 He0b6X0JUMO OCBOUTH METO/IMKY pacueta pabounx napamerpoB XKWJI, mpoBecTH pacueThl U
NIPOJ,eMOHCTPUPOBATh pe3y/IbTaThl BBITIO/HEHUS [IPeIojaBarelIto;
- 110 TP Ne3 He00X0JMMO OCBOUTH METOAMKY pacyeTa OCHOBHBIX XapaKTePUCTHK CBEPX3BYKOBOTO BLIXJIOITHOTO
muddy3opa, IpoBeCTH pacueThl U MPOAEMOHCTPUPOBATE pe3y/bTaThbl BHITIOHEHUS Tpero/iaBaTelito;
- 110 TTP Ne4 Heo0X0JIMO OCBOUTb METOAMKY pacueTa MHTEHCUBHOCTH U3/TyUeHUs B JajbHel 30He B
LeHTPA/TLHOM TISITHE TPY TIPOXOXK/IeHUH M3/TydeHus B TypOy/ieHTHOHM aTMocdepe, IPOBECTH PACUETHI U
MPOJEMOHCTPUPOBaTh Pe3y/IbTaThl BHITOJHEHUS NPerojaBaTeto.
3awura I1P:
3amuTa [TP npegycmarpuBaet o0Cyx/jeHre pe3y/ibTaToOB BLITOJTHEHUS 3a/JaHus], BK/TFOUasi TPOBEPKY YCBOEHHUS
CTY[,eHTOM COOTBeTCTBYIOIIUX CBeJJleHUI 13 TeOpUH.

JuddepennupoBaHHbIii 3aueT
3auet 10 AUCHUTUIHEe 0OPMIISIETCS TIPH CIeAYIOIIUX YCIOBUSIX:
* YCITEIIHOe BBITIOIHEHYE MMPAKTUYeCKUX PabOT U Mpe/icTaB/lIeHe OTUETHBIX MaTepPUaoB;
* 3alj1Ta BCeX MPAaKTUYeCKUX paboT.
3auet BK/IFOYaeT B cebst OTBET Ha TEOpETUUECKHEe BOTIPOCHI.
OLleHKa «3a4TeHO-OT/IMYHO» BLICTAB/ISIETCS TIPY Pa3BePHYTHIX U TOUHBIX OTBETAX Ha 2 TEOPeTHUeCKUX
BOIIpOCa.
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O1leHKa «3auTeHO-XOPOILIO» BLICTAB/ISIETCS IIPY TOYHOM U MTOJTHOM OTBeTe Ha 1-blIil TeOpeTHUUeCcKUi BOIIPOC, U

HETOYHOM OTBeTe Ha 2-0M TeopeTH4eCKHU BOMpOC.
OLieHKa «3a4TeHO-y/|0B/IeTBOPUTE/IbHO» BbICTaB/IsIeTCs 1MO0 NPY NPaBU/IbHOM OTBeTe Ha OJUH TeopeTHueCKUH

BOIIPOC.
OrleHKa «He 3auTeHO0» BLICTABJISIETCS TIPH HETIPAaBU/IBHBIX OTBeTaX Ha TeOPeTHYeCKHe BOTIPOCHI.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1. Mougsabie
4 | g [laseper 16| 4| 4| 0 | 12210/ 0 Tecr
Knaccudukanus u
npUMeHeHHe.
Otuet no
MpPaKTUUeCKOMY
3a/laHUIO,
4 | g [Paspen2. Momueie 29 | 13| 6 | 7 | 16 | 20| 30 | 0 |VuauBuzyansHoe
ra3oBble jia3ephbl.
MpaKTU4YeCcKoe
3a/jaHue,
Tect
Pazpgen 3. Tecr,
TeepaorenbHbie (TTJI), NuauBuayaneHOe
BOJIOKOHHbIE U MpaKTUuecKoe
4 8 |)KujgKocTHBbIe j1a3epsl. 25 7 4 3 18 20 | 30 0 3ajlaHue,
KoHCTpYKTHBHBIE OTuer 110
CXeMbI MOLIHBIX MpPaKTHYeCKOMY
JIa3epHBIX CHCTEM. 3a/]aHUIO
Pazpen 4. Tecr,
dopmMmupoBaHue
NupvBuayansHoe
JIa3ePHOr0 U3J/IyYeHHsd,
HaBegenye TpaKTUyUeCcKoe
4 8 > 19 9 6 3 10 20 0 | 100 3a/jaHue,
pacnpocTpaHeHue B OT9eT 10
armocdepe,
. MPAaKTHYe CKOMY
B3auMo/ielicTBHE C
3a/JTaHUIO
He/bIo.
Pazpgen 5. JIazepsl
4 8 |y/1bTpakopoTKux 19 6 6 0 13 20 | 30 0 Tect
HMITY/IECOB.
Bcero 3a 8 cemectp 108 | 39 | 26 13 69 | 100 | 100 | 100
Bcero no agucuuiinHe 108 | 39 | 26 13 69 | 100 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.1

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

YKa)kyTe Jyara3oH MOIIHOCTeH /11 HellpephIBHBIX MOIHBIX J1a3epOB, UCIO/Ib3yeMbIX B
MPOMBILIEHHOCTH. OTBeT faiite B BT

YKa)kyTe yara3oH SHePruu [y UMIY/IbCHBIX MOILHBIX JIa3€POB, UCIO/Ib3YeMbIX 15
JIa3epHOT0 TepMosiZiepHOro uMIy/abca. OTBet faTe B [k

YKa)KuTe BepXHUUN U HWKHUM Mpefiesibl MOIIHOCTH BO3eMCTBUS U3/TyueHus (CuHe-
3e/IEHOT0) Ha OpPraHbl 3peHuUs, He TIPUBO/AIIUE K 0)KOTaM U He0OpaTUMbIM
nocnenctBusM. OTBeT fakiTe B MBT/cM2.

Kakuie critbl He0OX0[UMO TIPEO/I0eTh VISt OCYIIeCTB/IEHUS PeaKI[ui CHHTe3a?

YKakuTe repexozibl, Ha KOTOPbIX BO3HHUKaeT UHBepCUs HaceseHHOCTH y CO2-a3epa ¢
TIOSICHEHHeM THUIIa KosieOaHuit

YKa)KuTe XapakTepHble NPONOpLIMKA KOMIIOHEHTOB CMeCH aKTUBHOU cpesibl CO2-na3zepa
(o 06Bemy)

YKa)KrTe TOIUIVBA ¥ TOTUIMBHBIE KOMITO3UL[Y CHCTEMBbI MOZTOTOBKH pabouero,
OTHOCSIIIIMECs K MPOCTBIM T'a3aM U C/IOKHBIM XUMUUYeCKUM coeinHeHusiM. He menee 3-x
TIPUMEpPOB AJIs1 KaKJ0T0 CIyvast

HasoBuTe crcTeMbl 10fauu XUAKAX KOMIIOHEHT K KaMepe CrOpaHusi Wi ApYTUM
arperaram CHUCTeMbI IOATOTOBKK paboyero Tea ¥ KpaTKoO OMUIINTE CyTh UX pabOoThI

Kakue YCTpOﬁCTBa MO>XHO HCITI0/Ib30BaATh /i CO3/1aHUA OTpHuaTEHbHOﬁ AI/ICHepCI/II/I?

YKakuTe He MeHee 5 KOHCTDPYKIJMOHHBIX MaTepHaJ/iOB, UCII0/Ib3yeMbIX /i1 CUCTEM
I1I0ArOTOBKK pa60qero TeJla

Bonpocbl 3aKkpbimo2o muna:

Kakwue y1a3ephbl UCI0/Ib3yIOTCS CefYac B MporpaMMax Jia3epHOro TepMOsiIepHOT0
cuHTe3a?

BapuanTbl oTBeTa:

TBepzpoTenbHbIe J1a3epbl

XuMHUecKre KUCI0pOJHO-Mo/IHbIe a3ephl
BosiokoHHEIe j1a3epbl

HF(DF) — HerpepbIBHbIEe XUMHUUeCKHe Jla3ephbl

Kakwe 11e/11 oripe/ienisiid paboTy Ha/J 1a3epamMmu 0OJIbIIION MOLHOCTH HEMOCPeCTBEHHO
oC/1e UX U300peTeHus ?

Bapmuantsl oTBera:

CrpemrieHre 06ecrieynTs HayYHbINA IPUOPUTET

INoBbItieHue 3¢ (eKTUBHOCTH Jla3ePHBIX CUCTEM

B03MOKHOCTB MCIO/TB30BaHKS J1a3ePOB KakK CPeZiCTBa MPOTUBOPAKeTHON 000POHBI

N3yueHvie HOBBIX (u3nuecKux 3P deKToB.
KakoBo Ha3HaueHHe ra3oBbIX PeJYKTOPOB?

BapuaHTbI 0TBeTa:
[Mopgep>kaHye TIOCTOSTHHOTO JIaBJ/IeHNsI Ta3a, TOAAI0IIerocs u3 H6aoHoB.

VYBenmuueHue /jaBIeHuUs rasa, Mojaroiierocs u3 6auIoHOB.
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IMoaep>kaHue TIOCTOSTHHOTO COCTAaBa ra3a, TofIaroIerocs u3 0ayioHOB

IMopgep>kaHe TIOCTOSIHHOW TeMTIepaTyphI ra3a, ToJaroIerocs u3 6animoHoB
Ne 4 HazoBuTe BU/IbI KOMITPECCOPOB, UCIOMb3yeMBIX B CCTEMaXx MOATOTOBKH pabouero Tesna?

BapuaHTbI 0TBeTa:
Kpuocop6ruonHbie
ITopuHeBbIe U 1IEHTPOOEKHbIE
DJIeKTPOMarHUTHbIE

)KI/I,E[KOCTHLIG 1 XuMH4yeckue

Ne 5 3a cueT Kakoro MexaHu3Mma IMMPONUCXOAUT B OCHOBHOM IIPpOrpeB MHIIIEHH B YCTaHOBKaX
JIa3€pHOro TepMosiiepHOro CMHTe3a

BapuaHTbl oTBeTa:
W3nyueHuvie la3epa MPOHUKAET BITyOb MUIIEHH

V3nydeHue j1a3epa MOIJIONIAETCS TTIOBEPXHOCTLIO MUIIIEHH, a Jlajiee 3a CUeT
TETIONPOBOIHOCTH

N3nyueHue a3epa CTUMY/IUPYeT 3K30TePMUUeCKUe Peakliui B MULLIEHU

N3nyueHue na3epa mor/ioiaeTcs Maa3Mo, a ajiee 3a CUeT TelJIONPOBOAHOCTU
Ne 6 UeM orpaHvuyeHa MUHHAMAJIbHAS JJIATE/IHOCTD JIa3ePHOTO UMITYJIbCa?

BapuanTsl oTBeTa:

CkopocThio cpabaThiBaHUs 3aTBOpPa MOZAY/ISITOpa A0OPOTHOCTH pe30HaTopa
Bpemenem npobera ¢oToHa MeXxy 3epKajiaMH pe3oHaropa

[TeprooM 371eKTPOMarHMTHOTO KosieOaHWst B CBETOBOU BOJTHE

KoHcTpykiueil pe3oHatopa
Ne 7 Kaxkue na3epbl 00eCnieunBaroT NeTaBaTTHBIN YPOBEHDh UMIY/ICHONW MOIITHOCTH?

BapuaHTbl oTBeTa:
XuMurueckue
doToauCCOIMaliMOHHBIE
I'a3opuHaMuyeckue

TBeppoTenbHbIE
Ne 8 Hazoewute HanboJiee nepCrieKTUBHBIE 1I€/H /J1s BOEHHBIX /1a3€pPOB?

BapuaHTbI 0TBeTa:
HeynipaBnsiemble pakeTbl

Ynapuslie BITVIA
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Ne 9

Ne 10

IICK-1.3

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

MarnorabaputHsie BITJTA

ApTuinepuiickue CHapsiibl
Kaxkoii 1a3ep Ha3bIBaIOT J1a3epPOM C TEIUIOBBIM BO30YKJeHeM?

BapuaHTbI 0TBeTa:
®doToaMCCOMAIIMOHHBIN
DeKTPOMOHU3aL[MOHHBII
OneKTpopa3psiAHbIi

I"azoHaMuue CKUit
UeMm ormipefienisieTcs J/IMTEIbHOCTh JIa3epHOTO UMITY/IbCa P CUHXPOHU3ALUU MOJA?

BapuanTsl oTBeTa:

MOIIHOCTBIO UCTOYHMKA HAKAUKU

[[TvpurHO#M crieKTpa UCTOUHUKA ONTUYECKOW HaKauKu
[TomHOM WUPUHOM CrieKTpa U3MydeHHs

CkopocThio cpabaTbiBaHus 3aTBOpa

Bonpocbl omKkpbimozo muna:

OmnpegenuTe KomiuecTBO GOPCYHOK Tofjauk propa npu npoektrpoBaHuu [AD
(reHeparopa aromapHoro ¢Topa), ec/iv BhICOTa U IUPUHA (OPCYHOUHOM rOIOBKM PaBHA
50 mm 1 300 MM COOTBETCTBEHHO, a I1ar (OPCyHOK 4 MM.

Omnpepenute ariamMeTp GOPCYHKHU, eCyid KomdecTBO popcyHOK paBHO 300, cymMmMapHast
rowazes ¢popcyHok nogaur Gropa B TAD 42E-006 m2. OTBeT faiite B MM. OTBeT
OKDYIJIUTE [0 COTBIX.

OmnpeenuTe AvameTp OTBEPCTUs TI0Ojaull BTOPUYHOTO TOPIOYEro, ecyii CyMMapHast
TI0I1a/1h BCex oTBepcTHid 6.3E-006 M2, kKomuuecTBO TPyOOK mojaun pagHo 60,
KOIMYeCTBO OTBepCTHil B ofHOU TpyOKe 70. OTBeT faiite B MM. OTBeT OKpYI/IUTE /10
COTBIX

OnpeziestuTe KOMMUYECTBO COTIEJ, /I 1Iar COTMJIOBOM peléTKy 6 MM, a J/IMHa
corioBoro 6;0ka 300 MM

OnpeziesiuTe IOPOrOBOE 3HaUeHMe BbIXOZA CUHIVIETHOTO KMC/I0PO/a NpY CTaTHueCKon
TeMIiepaType IoToKa B yia3epHoi kamepe 300 K. OTBeT OKpyI/MTE 0 COTHIX
Onpenenute K03QULEHT ycuneHus c1aboro curHana, ey 3¢ GeKTHBHOe cedeHre
CTOJTKHOBEHUSI peakIMM HaKauku paBHO 5.4E-022 M2, a KOHI[eHTpallyst aTOMOB Hofia
6E020 mon/m3.

Orpeenute KO3 hHUIMEHT MTPOITYCKaHUs IJis yCTOHUMBOTIO Pe30HaTopa, ecv
Ko3GhduLmenT ycunerus ciaboro curiana 0.3 M-1, koaddurment noreps 0.003, amuHa
pesoHaropa mnorepek 1norok 0.5 m.

OnpejienuTe MakCUMa/bHO JOIYCTUMYHO CTelleHb IOfKaTHsl CBEPX3ByKOBOIO
mddy3opa, ecru razoarHaMudeckas GYHKIUSA OT NPUBEIEHHOM CKOpOoCTH (0OpaTHOM)
Haberatoriero rnoroka pasta 0.62

YTo mporcxXoAuT C aB/ieHUeM 3aIlycKa, ec/I Ji/IMHa CBepx3ByKoBoro auddysopa
MeHbILIe JITUHBI [ICeBZ0CKauKa?

Onpe/ienuTe TOMILIMHY MWI0OHOB B CBEPX3BYKOBOM Au(dy3ope, ecy muprHa ropsia
OZHOM ceKMY paBHa 154 MM, mmpuHa Avuddysopa 1000 mm, yncno cekuuit auddy3opa
4. OTBeT gaiiTe B MM.

Bonpocbl 3akpbimozo muna:

Yro nporcxoaut B Auddysope HXJT?
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BapuaHTbI OTBeTa:

YckopeHUe CBePX3BYKOBOI'O ITI0TOKA
CMellleHUe XUMAYECKUX KOMIIOHEHTOB
TopmoykeHre CBepX3BYKOBOIO MIOTOKA

Bo30y>xieHre akTUBHOM Cpe[ibl
Ne 2 I'me mpoucxoaut o6pa3oBaHue BO30Y>KIEHHBIX MOJIEKY/T B XUMHUECKOM Jla3epe?

BapuaHTbI 0TBeTa:
B kamepe cropanus
B corioBom 6/10Ke

B cioe cmelieHus

B muddysope
Ne 3 T'nie mpoucxoauT o6pasoBaHKe BO36YK/IeHHBIX MOeKy/ B XKIJT?

BapuaHThl oTBeTa:
B comoBom 0Os10Ke
B akTHUBHOU 30He

B reHepaTtope CUMHIVIETHOI'O KMC/I0pOoda

B muddy3zope
Ne 4 UTo SIB/ISIETCS MICTOYHUKOM SHepruy Hakauku XKIJT?

BapuanTsl oTBeTa:
DoTonoHU3aLMs
OneKTpUUeCKU pa3psif
Hucconyanys

XUMHUUecKue peakiuu
Ne 5 Kakyto ponb B CB/I urpaet 3)keKTop?

BapuaHTbI oTBeTa:

IToBbItieHue 3Heprun pabouero Tesa
YMeHbIIIeHEe SHeprUd paboyero Tena
[TopneprxaHue 3aaHHOTO JJaB/IeHUs

[MopaeprkaHue 3afilaHHON MacChl
Ne 6 Kak n3mensieTcs TeMrniepatypa pabouero Tesa Ipy ero TOpMOXXeHHH B inddy3ope?

BapuanTsl oTBeTa:
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Ne 7

Ne 8

Ne 9

Ne 10

IICK-1.5

Ne 1

IToBbIm1aeTcs
ITonmxkaercs
OcTaeTca HeM3MeHHOH!

3aBUCHUT OT COCTaBa

Kakasi ontuueckasi cxeMa Hakauky 6ojiee TIpe/[TIOUTHTETbHA 11 MOII[HBIX
TBEPAOTE/bHbBIX JIa3€POB?

BapuaHTBI OTBeTa:
l'opusoHTanbHas
[TpomonbHas
[Tonepeunas

BeprukanbHas
7151 yero ucronb3yoT HOKycaTophl B CUCTeMe ONTHUecKoi Hakauku TTJT?

BapuaHTbl oTBeTa:

st yBenmueHus nepejau U3yuyeHHs HAKAUKU K aKTUBHOMY 3JIEMEHTY
7151 yMeHbIlIeHHsI pacCXOAUMOCTH U3/TyueHus] HaKaukKu

s yBennuenus kBantoBoro KIT/J nasepa

[nst ymeHbILeHUst TabapuTOB KBAHTPOHA
3aueM opraHu3yeTcst 3ursaroobpasHoe pacrpocTpaHeHre reHepHpyeMOoro U3/TydeHuUs B
o6beMe aKTUBHOIO 3/1eMeHTa?

BapuaHTbI 0TBeTa:

YMeHbIIIeHNE TerJIOBbIX TIOTEPh

CHiKeHre B/TUSTHUE TETVIOBBIX HEOAHOPOJHOCTe!H B aKTUBHOM /IeMeHTe
YeenmuueHue 3pPeKTUBHOCTY HaKauKH

CHKeHre MexaHWYeCKUX HarlpspKeHUH
B yeMm npermy1iecTBa AMCKOBOM CXeMbl j1a3epa?

BapuanTsl oTBeTa:

YcuneHre CIIOHTaHHOTO U3My4YeHUs

YilyullleHue CIIeKTpalIbHbIX XapaKTepUCTUK
YMeHblIeHNe TepMOMeXaHUUeCKHX HalpshKeHUH

YBenmmuenue kBanToBoro KITJT

Bonpocbl omkpbimoz2o muna:

OrmpezienuTe cTpenKy nporuba ox1axkaeMoro 3epkajia Ha OCHOBe MeJHOTO CIlaBa Ipy
TepMo/iecopMalivK, ecv MJI0THOCTh MOIIHOCTY Ha 3epKanax 3.6 kB1/cm2. [Toka3aresnb
TepMOONTUYECKOrO KaueCTBa Marepuasa A HeoxyakgaeMblix 3epkan 2E004 Br/cm3,
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s oxyaxzaaeMbix — 1.8E006 Bt/cm3. 15151 3epKas Ha OCHOBE Me[JHBIX CIIAaBOB
k03¢ durment nornormienus k = 0.01. OtBeT faiiTe B cM.

Ne 2 OnpenenuTe cTpesiKy poruba HeoX/1aXKIaeMOoro 3epKajia Ha OCHOBe MeJTHOTO CT/IaBa
rpy TepMogedopMaLiiH, ec/iv IFIOTHOCTh MOILHOCTH Ha 3epKasax 3 KBT/cM2.
[NTokasarenb TepMOONTUYECKOTO KaueCcTBa MaTepyrasa /il HeoXIaKAaeMbIX 3epKaj
2E004 Bt/cm3, pia oxnaxgaeMslx -1.8E006 Bt/cm3. [11 3epkas Ha OCHOBe MeJJHbIX
criaBoB koadduimenT roroiienus k = 0.01. OTeeT gatiTe B cM.

Ne 3 OnpezenuTe AaJbHOCTb PaCIPOCTPaHEHUs UMITYJ/IbCA, eCJ/TH POZA0DKUTETBEHOCTh
pacrpocTpaHeHusi (BpeMmsi, U3MepsieMoe C MOMeHTa BKJTFOUeHUsI Jla3epa 10 MOMeHTa
rpyieMa OTpaykeHHOTo curHasa) pasHa 0,8 Mkc. OTBeT faiiTe B M.

Ne 4 OrnpegenuTe 4acTOTY 30HYPYIOLIEr0 UMITY/IbCa TIPU AaJbHOCTU cKaHHUpoBaHus 100 m.
OtBeT paiite B I'1I.

Ne 5 Onpezenute K03(hGUIMEHT a3pP030/IbHOTO 0c/1abaeHust mpyd M/IB paBHOM 2 KM U JI/IHHE
BO/HBI 0.55 MKM.

Ne 6 Onpenenute ocnabyeHre UHTEHCUBHOCTY JIa3€PHOTO JTyYa 3a CUeT BJIMSIHUST MOKPOTO

CHeTa MPY MHTeHCHBHOCTHY CHerornazia 5 MM/4 1 JjiHe BoHbI 1 MKM. KoadduimeHTs!
Iust MOKporo cHera: a # 1E-004-A[am] + 3.8; b % 0.7, a myist cyxoro cHera: a = 5.4E-
004-A[aM] + 5.5; b ~ 1.4. OTBeT OKpPYIJIUTb [0 COTHIX.

Ne 7 Onpenenute ocnabyeHrie UHTEHCUBHOCTH JIA3€PHOTO JTyYa 3a CUET BJIUSHUS CyXOT0o
CHera Mpu UHTEHCUBHOCTH CHerorazia 1 MM/4 u ayiiHe BoyiHbI 1 MKM. KosdduimeHTs
IUist MOKporo cHera: a ®# 1E-004-A[am] + 3.8; b = 0.7, a ayist cyxoro cHera: a ~ 5.4E-
004-A[aM] + 5.5; b ~ 1.4. OTBeT OKPYI/IUTh ZI0 COTHIX.

Ne 8 Ornpenenute qupak[MOHHYIO PACXOAUMOCTD (TIO/IHYI0) TIPU [UaMeTpe BBIXOJHOU
amnepTyphbl JIa3ePHOM CUCTEMBI 1 M, IJTUHE BOJTHBI 1 MKM, /711 KDYTOBOM (hOPMBI TTyUKa.
OTBeT faiiTe B MKpaf.

Ne 9 OripesieUTe pacXoAUMOCTD, CBSI3aHHYIO C APOyKaHUEM Jiyua, TIpy AU PaKI[MOHHOM
pacxogumoctu 3 MKpa. OTBeT jJaiiTe B MKpa.
Ne 10 Onpezenute ryOUHY TPOHUKHOBEHUS TeTl/1a TIPY HarpeBe aJlOMUHUEBOH T/1aCTUHBI

(TemriepaTyporipoBoiHOCTE amoMunus 8.4E-005 M2/c) u AnuTenbHOCTA UMITy/bCa 8.4
Mc. OTBeT jaliTe B MM

Bonpocbl 3akpblmozo muna:
Ne 1 B uem He10CTaTOK MOBOPOTHBIX 3€PKaJl /JIs1 YIIPAB/AeHUs JIa3epHbIM JIyUOM ?

BapuaHTbI 0TBeTa:

BbICOKMEe TOUHOCTH TIO3ULIMOHUPOBAHUS
BosbImie Harpy3ku Ha MPUBO/A TIOBOPOTA 3epKail
Bornbliioit Bec KOHCTPYKIIUA

ObecneyeHue BEICOKOTO KaueCTBa IJIOCKUX MOBOPOTHBIX 3epKaJjl
Ne 2 Kak ycrpaHsieTcsi moMexa 06paTHOrO paccesiHus?

BapHaHTBI oTBEeTa:

IToBhbIllIeHHE APKOCTHU CHUI'HaJ/la
N3meHeHrEM CITIEKTPAJ/IbHOI'O Aradlla30Ha
YBenuueHruem SHEPIrvur UMITYJ/IbCa

CTtpobupoBaHUEM JIa3€PHOTO UMITYJIHCA
Ne 3 Kakue n1a3epsl UMeIOT NIPEMMYILIECTBO B U/€a/IbHbIX [TOIOAHBIX YC/IOBUAX?

BapHaHTbI oTBEeTa:
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NmMnynbcHble y1a3epbl
HemnpepriBHbIe n1a3epbl
Jlasepsl C KOPOTKOBO/IHOBBIM U3/lyYeHUeM

Jlasepel € AJIMHHOBOIHOBBIM U3/TyUYE€HUEM
Ne 4 KakoBo BiusiHME BeTpa Ha MPOL[eCChI TETIJIOBOTO CaMOBO3/eHCTBHS?

BapuanTsl oTBeTa:

W3mensiet pacripefie/ieHrie MHTEHCUBHOCTH B TI0IIEPEYHOM CeUeHUH JIyda
V3mensieT crieKTpasbHbIM COCTaB U3/TyUYeHUs

YBemmurBaeT MOIJHOCTb U3/Ty4YeHHUs

YMeHbI11aeT MOIIHOCTDb U3/Ty4YE€HUA

Ne 5 Kakumu cpefcTBaMu MOKHO KOMIIEHCUPOBATh aTMOCGepHble NCKa)KeHHsI JTa3ePHOT0
Jiyya?

BapuaHTbl oTBeTa:

BricTpozeiCcTBYIOIIMMU ONITUUE CKUMU 3aTBOPaMU
AJlanTUBHBIMU 3epKajlaMu

YrpaByieHMeM MOLHOCTBIO JIyya

BricTpozelicTBYIOIIMMU CKaHepaMU
Ne 6 YeM 00BSICHSAETCS TETIOBOE CAMOBO3/[eMCTBHE JIa3ePHOTO Jiyua?

BapuaHTbI oTBeTa:
YcuneHrieM MOIL{HOCTH J1a3epPHOTO Jiyya B atMocepe

V3meHeHreM OMNTHUeCKUX TTapaMeTPOB CPeAbl 3a CUeT TOTVIOIeHHOW SHepTrun
JIa3epHOTO JTyYa

HOFO,E[HI:IMI/I yQi10BUAMU

AtmocdepHoii TypOy/IeHTHOCTBIO
Ne 7 Yto onpegensieT IyOWHY BO3/|€CTBYS JIa3ePHOTO UMITY/IbCA Ha HEeMpo3pavHble
MaTepuasbl?

BapuaHTbl oTBeTa:
[Tornowenwve
TeriornpoBoAHOCTH
TennoemkocThb

TemriepaTyponpoBOAHOCTb
Ne 8 KakoBo B/MsiHME MaTepHasa Ha TIOpoT Tiepexo/ia B PeXXUM Jla3epHOH absanyu?
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Ne 9

Ne 10

BapuaHTbI OTBeTa:

Cnaboe

CunbHoe

[IpsiMmo NponopLXOHANIBHO TEMIEepPaTypONpPOBOAHOCTH

O6paTHO MPOTOPLIMOHATIBHO TeMITepaTypPOIPOBOJHOCTH

Kakum 06pa3om Bo3zielicTBHE B peXKUMe abJIAIUU MOXKET OOPOThCS C KOCMUYECKUM
Mycopom?

BapuaHTbI 0TBeTa:
WcrnapeHrie MenKUX YaCTUL] MPH BLICOKOMHTEHCUBHOM BO3/IeHCTBUI

V3meHeHMe TpaeKTOPUI ABVKEHHS 3a CUET PeaKTUBHOMN CUJIBI, IPUBOZSIIee K MafleHHI0
Ha 3eM/Ti0

Pa3py1ieHrie KpymHbBIX YaCTHI] HAa MeJTKKe (parMeHThbl

Pacrninagiienue YaCTul MyCcopa
Uto ornpejessdeT XapakTep Jjia3epHoe BOB,Z[eﬁCTBI/Ie Ha MaTepI/Ia]'IbI?

BapuaHTbI oTBeTa:

MolHOCTS JIa3epHOr0 JIy4a
MolHOCTB, MOMIOIIeHHas: MaTepraaioM
OHeprus /1a3epHoro Jyya

[1/10THOCTB MOIIIHOCTH JIa3epHOTO JIy4a
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