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JIUCT COI'JIACOBAHUA

PABOYAS ITPOTPAMMA COCTABJIEHA B COOTBETCTBHH C TPEBOBAHUAMMU ®EJEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATEJ/IbHOI'O CTAHJJAPTA BBICHIEI'O OBPA3OBAHUS (@I'OC BO)

12.03.05 /Ia3epHasi TexHHKa M JIa3epHbIe TeXHO/JI0THH

rog, Habopa rpymmsl: 2024
IIporpammy cocraBu:

Kadenpa V1 JIABEPHAS TEXHUKA
CrpaxoB Cepreii FOpreBuy, A.T.H., ipodeccop, mpodeccop

ITporpamma paccMOTpeHa

Ha 3aceJjaHuH Kadeapbl-pa3paboTurka

paboueit mporpammel 1 JIASEPHASI TEXHUKA
3aBexytromuii Kadenpoit Bopeiiio A.C., A.T.H., ipod.
IIporpamMmMa paccMOTpeHa

Ha 3ace/|JaH/u BbIITycKatoliell Kadeapbl

N1 JIABEPHAA TEXHUKA

3aBepytomuii Kadeapoit bopeiio A.C., A.T.H., ipod.



PABOYAS ITPOT'PAMMA JUCIIUII/INHBI
OIITHUKA JIASEPOB

Pa3pesibl padoueii mporpaMmMbl

1. TEJIN OCBOEHUA ONCIHUITINHEI

2. MECTO JUCLIUTIJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 11 COOEP)XAHUE OUCIUITIINHEI

4. ®OPMbBI KOHTPOJIA OCBOEHNVA JNCHUITJIVMHBI

5. YYEBHO-METOJVYECKOE 1 THO®OPMAILIMOHHOE OBECIIEUEHUWE OVCINTIJINMHBL
6. MATEPMAJIBHO-TEXHUYECKOE OBECITEYEHUME OJVCLHUIT/IMHBI

ITpunoxeHus K paboueii nporpaMMe AMCIUIIHHBI
 Ilpunoxenue 1. AHHOTalus pabouei IporpaMMsl

o TIpuoxenue 2. TexHOMOTUU U (HOPMBI 00yUeHus
o [Ipunoxenue 3. PoH/BI OLIEHOUYHBIX CPEJICTB



1. OEJIN OCBOEHUA JVCIITUITI/INHBI

Llesbto 0CBOEHUS AUCLMILIVHEI B/IsI€TCS ()OPMUPOBAHUE CIeAYHOLMX KOMITeTeHLUI:

[ICK-1.1 — criocobHOCTb K aHa/IM3y 3afaudl 10 MTPOeKTUPOBAHHIO THIIOBLIX CHCTeM, NPHOOPOB, Y3/10B U JAeTajell a3epHON
TeXHUKH, JIa3ePHBIX ONITUKO-3IEKTPOHHBIX TIPUOOPOB U CUCTEM

TICK-1.3 — crocobHOCTb K pacuery, MPOEKTHPOBAHWIO W KOHCTPYHUPOBAaHUIO B COOTBETCTBHUM C TEXHUUECKMM 3a/laHUEM
THUIOBLIX CHCTeM, IPUOOPOB, ZieTasieil ¥ y3/10B Ha CXeMOTEXHUYeCKOM U 3/IeMEHTHOM YPOBHSIX

@DOpPMHPOBAHMIO KOMITETEHLIH CTy>KUT JOCTIKEHNe CIe/[YIOIIX Pe3y/IbTaToB 00pa3oBaHus:
IICK-1.1

3HAHUSA:

3HaeT OCHOBHBIe (HM3HUeCKHe TIPUHLUITEI PAOOTHI ONITUYECKUX CHCTeM, MPHOOPOB, Y3/I0B U JjeTasel J1a3epHBIX U OITHKO-
3/IeKTPOHHBIX MPUOOPOB U CUCTEM;

YMeHus:

YMeeT NpOBOAUTH MOAENIMPOBaHMe U pacyeT ONTUYECKUX IPOLIeCCOB U CUCTEM J1a3epPHON TeXHUKU C IpUMeHueM
COBpPEMEHHbBIX KOMITbIOTEPHBIX CPe/ICTB;

HABbIKU:

BrafieeT HaBBIKaMU CUCTEMHOTO aHa/IM3a CJIOKHBIX TEXHUUECKUX 00BEKTOB ¥ yMeeT TIPUMEHSITh UX MPY MPOeKTHPOBAHUU
THUIOBBIX ONTHYECKUX CUCTEM, IPHUOOPOB, Y3/I0B U /IEMEHTOB J1a3ePHON TeXHUKH.

IICK-1.3

3HAHUA:

3HaeT OCHOBHBbIE METOJVKHU PacyeTa, MOAXOAbI K IPOEKTUPOBAHUIO, TIPUHIIUIHAAIBHEIE KOHCTPYKTUBHBIE 0COOEHHOCTH U
TeXHHUYeCKHH 0O/THK ONTHYeCKUX MPHO0POB, Y3/I0B 1 3/IeMEHTOB JIa3ePHBIX U ONTUKO-3/IEKTPOHHBIX TIPUOOPOB 1 CHUCTEM;

YMeHus:

YMeeT aHa/IM3UPOBATh TEXHUUECKOe 3a/JaHHe, ONpe/iesisis K/IoueBble TpeOOBaHUsI K IPOEKTHPYEMOMY 00BEKTY, YUUTHIBATh
IjeJleBOe HasHaueHWe, VCJIOBHMsl OSKCIUTyaTallud W KOHCTPYKTHBHBIE OCOOEHHOCTH JIa3epDHOM CHCTeMBI B I[eJIOM TIpH
TPOeKTUPOBaHUU KOHKPETHBIX 371eMEHTOB U y3/10B ONTHKY J1a3ePOB;

HABbIKU:

VMeeT HaBBIKM pacyeTa, MPOEKTUPOBAHUS U pa3pabOTKN KOHCTPYKTOPCKOM NOKYMEHTALUM A/ ONTHUeCKHUX IPUOOpPOB,
Y3JI0B U 3/IEMEHTOB JIa3€PHBIX U ONITUKO-3JIEKTPOHHBIX TIPHUOOPOB U CUCTEM C HCII0/Ib30BaTHUEM COBpeMeHHbIX rakeTos CATIP.
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2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII BO

HOuctynnuHa OIITUKA JIA3EPOB siBiisieTcst JUCLUTIIMHON 006513aTe/IbHOM YyacTH 0/10Ka 1 porpamMMbl TIOATOTOBKH T10
HaripasnieHuto 12.03.05 JlazepHas mexHUKa U a3epHble mexHoao2UU.

Coplep>kaHre QUCLIMIUIMHBI SIBJISIETCS JIOTUUECKUM MpogopkeHreM auciuiuiiH: OCHOBBI JIABEPHOM TEXHHKH,
OCHOBBI OIITUKWH, ITPUK/TAJHASA OIITUKA.

ConepkaHve  JWCLUIUIMHBI ~ SIBAseTCs OCHOBOM Ayt ocBoeHus gucuuruind:  JIABEPHBIE CUCTEMBI
CIIEDVIAJIBHOI'O HA3HAYEHNWSA, BHO-MEJUIINMHCKUE W JIASEPHBIE KOMIUIEKCHI, MOIIIHbBIE
JIA3EPBI, JIABEPHBIE METPOJ/IOI'MYECKHWUE CHUCTEMBI, JIASBEPHBIE CUCTEMbI JUCTAHIIMOHHOI'O
3OHAVPOBAHNSI, HAYUHO-UCCJ/IEJOBATEJ/IbCKASI PABOTA, IIOJATOTOBKA K ITPOLIEAYPE 3AIIINTHI N
3AIIIMTA BBIITY CKHOM KBAJITM®GUKAIITMOHHOMN PABOTHL.

IpesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHbIE ¥ 00YYalOIIerocs A0 Havyajia U3yueHUs JUCLIUTUTHBL:

¢ OIIK-1 — CriocobeH NpUMeHsTh eCTeCTBEHHOHAYYHbIE U 00IIeMHKeHepHble 3HaHUS, MeTO/[bl MaTeMaT4eCcKoro aHainsa
Y MOJie/IMPOBaHUsI B MH)KeHEPHOM JesiTe/IbHOCTH, CBS3aHHOM C IPOEKTUPOBaHNeM, KOHCTPYUPOBAHUEM U TEXHO/IOTUSIMU
TIPOU3BO/CTBA JIa3ePHOM TeXHUKU

¢ OIIK-3 — CriocobeH MpOBOAUTh KCIIePUMEHTA/IbHbIE UCC/IeJOBAHUS U U3MepeHuUs1, 00pabaTbIBaTh U MPe/ICTABIATh
TIO/TyYeHHbIe JaHHBIE C YUETOM CIIelM(UKN METO/[0B U CPEACTB Jla3epPHBIX MCC/IeA0BaHNI U N3MepeHuH

¢ TICK-1.1 — CniocobeH K aHa/M3y 3a/ja4¥ 110 POEKTHPOBAHUIO TUTIOBBIX CHCTeM, ITPHOOPOB, Y3/10B U ieTasel j1a3epHOi
TEXHUKH, JIa3ePHBIX ONTUKO-3JIEKTPOHHBIX TIPHOOPOB U CUCTEM

¢ TICK-1.3 — CrniocobeH K pacueTy, IPOEKTHPOBAHHIO ¥ KOHCTPYUPOBAHUIO B COOTBETCTBHU C TEXHUUECKUM 33JaHUeM
THIOBBIX CUCTeM, NTPUOOPOB, fieTaslell U y3/10B Ha CXeMOTEXHUUECKOM 1 3/IEMEHTHOM YPOBHSIX

¢ TICK-1.5 — CriocobeH IpOBOJUTH YHC/IEHHBIE OL[eHKH MTapaMeTpPOB JIa3ePHOTO M3/IyUeHHs U MPOL{eCCOB B3aUMOZEHCTBIS
JIa3epHOT0 U3/Iy4eHHUs CO CpelaMU



3. CTPYKTYPA 1 COAJEPXXAHUE TNCIUIIVINHBI

OO61mast TpPyZ0eMKOCTh AUCHUTUIMHEI cocTasisieT 3 3.e., 108 4.

3.1. Copepixanue (AMAAKTHKA) AUCIUILUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3je/ioB U AMAAKTHUECKHX eJHHHI]

BCET'O

AypuTopHbIe 3aHATHS
B KOHTaKTHO# hopme

BCEI'o

Jlekuuu

TIpakTHuyeckne

3aHATUHA

CamocTosiTe/IbHast
pa6ora crygeHToB

®opmupyemas
KOMIIeTeHus, %

IICK-1.1

IICK-1.3

Paspen 1. OcHOBHBIE 3/IeMEHTBI ONITHYECKOTO TPAaKTa pHoii cuctembl. Knace

H OCHOBHBIE CBe/IeHHSI U3 TeOPHH ONITHYECKHX Pe30HaTopoB. CTPYyKTypHO-
napaMeTpHYeCcKHH CHHTe3 ONTHYEeCKHX Pe30HaTopoB. 1.1. OCHOBHbIE CBe/leHHs O AUCLIUIUTHHE
"Ontyka nasepos”. 1.1.1 TTpeamet u 06beKT usyueHus aucuunubbl. 1.1.2 Ctpykrypa
JWMCLIUTLIMHBI ¥ TIepeyeHb KOHTPO/IbHBIX MepOnpuATHiA. 1.1.3 3HaHWs, yMeHus, HaBbIKH 1
KOMIIETEHLIH, KOTOPbIe JJaeT AUCLMILIMHA. 1.1.4 MecTo 1 posib JUCLMIUIMHEI B TIpOLiecce
¢(opmupoBaHUs CrierMaIncTa no 1a3epHoii TexHuke. 1.1.5 ONTHYeCKUH TPAKT JIa3epHON CUCTEMbL
1 €ro OCHOBHBIE 371eMeHThI. 1.2 ONTHYeCKnid pe30HaTOp - OCHOBHOM 3/1eMeHT /1asepa. 1.2.1
OnTHYeCcKHii pe3oHaTop Kak 0OBEeKT H3yueHHs B (PU3MUECKOM 1 HHKeHePHO-TeXHHYECKOM TLIaHe.
1.2.2 OcHOBHbIe XapaKTePUCTHKK Pe30HATOpa U UX CBsi3b C apaMeTpaMH aKTUBHOU cpezibl. 1.2.3
Knaccuduxanus ontuyeckux pe3oHatopos. 1.2.4 YeoBre cTalMOHApHO reHepatyu 1 gopmyna
Purpopa /s onTHYecKUX pe3oHaTopoB. 1.3 CTpyKTypHO-TIapaMeTpUYeCKHii CHHTe3 Pe30HaTOpOB.
1.3.1 YcroiiuuBblii U HeYCTOHUMBLII Pe30HATOPHI - ONpe/ie/ieHHe, OCHOBHbIE CBOMCTBA 1
ocobenHocTy. 1.3.2 CBsi3b IapaMeTPOB Pe30HaTopa C XapakTepucuKaMu usnyuenust. 1.3.3
ueHEBﬂﬁ q)yHKL‘I/IH TIpHA ONTUMH3ALUHA yCTOEQMBle u HEyCTOﬁ'—IWBBlX Pe30HaTopoB. ﬂﬂ/’lb]—lﬂﬂ 30Ha
1 PacXoJMMOCTb U3/Ty4yeHusl. SIPKOCTb M3/TyueHNs: U NHTeHCUBHOCTb U3/Ty4YeHHs B Jla/lbHeli 30He.
1.3.4 ANrOpUTM CTPYKTYPHO-TIapaMeTPUUeCKOro CHHTe3a pe30HaTopoB. 1.3.5 PacueT 0CHOBHBIX
rapaMeTpPOB Pe30HATOPa MPH NPOEKTHPOBAHHH.
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Paspen 2. OnTuuecKuii pe3oHaTop B NPHO/IMIKEHHH reOMeTPHYeCcKoii H AupPaKMOHHOMI
ONTHKH. MO}]OBaH CprKTypa ONTHYECKOro pe30HaT0pa H ee B/IMAHUEe Ha XﬂpaKTepﬂCTﬂKﬂ
Jla3epHOro u3ydenus. 2.1 OnucaHye ONTHYECKNX SBNEHUH B IPUO/IIKEHUH TreOMeTpUYeCKoi
onTUKU. OCHOBBI MaTPUUHOM ONTHKY. 2.1.1 F'eomeTpuueckoe 1 JU(paKLIOHHOE OIHCaHUe
onTHuecKux npoteccos. [TapakcuanbHoe npubmikerre. OCOGEHHOCTH, MPEUMYLIECTBA U
HEIOCTAaTKH TMPeJCTaB/IeHNUS ONNTHYECKUX 3/IEMEHTOB J1a3epOB B TeOMETPHYeCKOM l'lp]/lﬁ/'l“)KeH]/H/l.
2.1.2 OCHOBBI MaTPHYHOM ONTUKK. JIyueBble MaTpHLIbl OCHOBHBIX ONTHYECKUX 3/1eMEeHTOB.
Maremaruueckoe orucaHue u pacueT C/I0’KHbIX ONTUYECKUX CUCTEM C IOMOLLbIO Manld‘-lHOl:l
onTUKM. 2.1.3 PBCCMOTPEHHE KOHKPETHBIX IMPUMEPOB Mpe/CTaB/IeH!s ONTHYECKHX 3/IeMEHTOB U
CHCTeM C TIOMOIL{bI0 MaTPHUHO# ONTHKM. 2.2 MIHTerpaibHOe ypaBHeHKe pe3oHatopa. OnvcaHne
pe30HarTopa ¢ MO3ULIUK CKa/ISIPHOU Teopuy Audpakiuy. 2.2.1 DyieMeHTh! CKa/IsipHOH Teopuu
Au(paKLMY B TPUMEHEeHUH K ONTHUeCKUM Pe30HaTopaM M JIPYyrUM ONTHUYECKUM 3/71eMeHTaM
na3epoB. 2.2.2 OCHOBHBIE TIONIOXKEeHHST CKa/SIPHOM Teopuy Audpakiymn. KomnekcHas aMnimTysa
o151 [Tpunin [oiirenca-®penesst. [Tpubmkenus ®penenst u PpayHrodepa. 2.2.3
OrnTHYeCKUii Pe30HATOP B reOMETPUYECKOM U AU(PAKLMOHHOM NPUO/IKEHUH.
KDMHHEKCMPOBBHHE Manl/IqHOﬁ OINTHUKHU U CKa/’lﬁpHOﬁ Teopun AHCl)paKL‘HVI B OMMHUCAHUU
pe3oHaropa. MHTerpanbHoe ypaBHeHHe pe3oHaTopa. 2.3 PopMHpOBaHHe MOJIOBOH CTPYKTYPbI
9/1eKTPOMArHUTHOTO 107151 B Pe30HATOPaX PasiMyuHoro Tuma. 2.3.1 [ToHsTHe MOZOBOIi CTPYKTYpbI
pesoHaropa. [TpogonbHele 1 nonepeutsie (TEM) MOfbl M MX BIMSIHHE Ha TTapaMeTpbl U3/TyYeHHst
nasepa. OU3MUECKNH CMBICT HH/EKCA U TTOpsifika MO/bI. 2.3.2 YacTHbIe C/lydyan pereHus
MHTerpajibHOrO ypaBHeHus pe3oHaTopa. [ToHsATHe raycoBa 1yuKa, KayCTHKH, epeTsikKy. 2.3.3
OcobeHHOCTH (POPMUPOBAHHSI MOZOBOM CTPYKTYPbI B YCTONUMBBIX, HEYCTOMUMBBIX U
MI0CKONapaJiie/lbHbIX Pe3oHaTopax. 2.4 JIonoH1Te/IbHbIe BHYTPUPE30HATOPHbIE ONTHYEeCKHe
371eMEHTBI /151 YTIpaB/IeHHs! TapaMeTPaMH JIa3epHOTO U3/TyUeHHs.
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PB3AEJ| 3. OnTHYecKne HCKAXKeHUs U X BIIMSHHE Ha XapaKTepHCTHKH JIa3epHOro
uznydenns. 3.1. Knaccudukarus HCKaKeHHIH ONTHYeCKOro curuaa. 3.2 BiusHue
HeO/JHOPOJHOCTH CPe/ibl PAaCIPOCTPaHeHHs JIa3ePHOr0 U3/lyueHHst Ha ero rnapamerpel. 3.3. Metoz
abeppaLOHHBIX KOI(QULMEHTOB /1S pacyeTa BIUSIHUsL BHYTPHUPe30HATOPHBIX HEOHOPOAHOCTel
B HEyCTOHYMBOM Pe30HAaTOpe Ha MapaMeTpbl H3/TyUYeHHs.
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Pasjen 4. OnTHYECKHE CHCTEMBI, HCIIO/Ib3yeMble B 1a3ePHOIi TeXHOIOrHJecKoi obpaGorke
marepuaioB. 7.1 CHCTeMBI /i1 /Ia3epHOIT TeXHOIOTHYeCKoit 06paboTkK Marepuanos. 7.1.1
OCHOBHBI€ 3/IeMeHTbI U KOMITAHOBKA CHCTeM /ISl JIa3epPHOH TeXHOIOrH4eCKoit 06paboTKn
Marepuasos. 7.1.2 OnTHuecKye CUCTeMbI JOCTABKH JIa3ePHOTO U3/TyueHHs B 30Hy 00paboTKu.
7.1.3 TIpuMepsI MPaKTHUeCKOH peanyusaljui ONMTHYECKUX CHCTeM Jla3ePHOH TeXHONOrnyeCKoi
06paboTku. 7.2 OnTHYeCKHe CHCTeMbI (JOKYCHPOBKH J1a3ePHI0 M3/Ty4eHHst Ha OCHOBE 3/IeMEeHTOB
NPOXOAHOM ONTHKY. 7.2.1 Marepuasibl IPOXOAHOU ONTHKY. 7.2.2 KOHCTPYKLMYU ONTHYEeCKUX
CHCTeM Ha OCHOBE MPOXO/HOM ONTHKH. JInH3bL. 7.3 ONTHYeCKHe CUCTeMbI (JOKYCHPOBKH
Jla3epPHOT0 M3/Ty4eHHst Ha OCHOBE 3/leMEeHTOB OTpaskarollieli onTuku 7.3.1 Marepuans 1
KOHCTPYKILIMH OTPa)KAIOIUX ONTUYECKHHX 3/IeMeHTOB. 3epKaa. 7.3.2 KOHCTPYKLMH ONTHYeCKUX
CHCTeM Ha OCHOBE OTpakarolLjeil ONTHKH.
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Paspen 5. OnTuka arMocepHoro KaHana nepe PHOrO y . 5.1. Anamu3
(usnueckux nporjeccos B aTMOChePHOM KaHasle U UX BMSHUS Ha [TapaMeTphbl JIa3epHOro
usnyyvenus. 5.1.1 O6ie cBefieHnst 0 CTPYKType 1 cocTaBe arMocdepel. 5.1.2 dusnyeckie
TPOL{eCChI, OKA3bIBAIOLIHE BIMSHUE Ha POXOXK/IEHHe JIa3ePHOTo M3mydeHus. 5.1.3 AHam3
B/IMSIHUSI CBOMCTB arMocdepb! Ha apaMeTpbl JIa3epHOro U3/y4eHust. 5.2 DHepreTuyeckoe
oc/iab/ieHye 1a3epHOTO U3/TydeHHst IPU MPOXOXK/AeHUH atMocdepsl. 5.2.1 MonexkynspHoe
TioryiolieHye U paccesiHue. Paccestaue Pases. OKHa MPO3payHOCTH aTMOC(HEPBI B 3aBUCHMOCTH OT
CreKTpa/IbHOrO COCTaBa U3/ydeHus. 5.2.2 A3po30/ibHOe MoryoLjeHye U paccesiHue. Teopust Mu.
Merteoposoruueckast JaIbHOCTb BUAMMOCTH U ee CBs3b C IlapamMeTpaMu aTMocdeps! 1
TIPOXOJAIILET0 1a3epHOTo M3/tyveHus. 5.2.3 Ob6obirieHHOe NMpezicTaBeHHe 06 SHepreTHYeCKOM
oc/1ab/IeHNH J1a3epHOTro U3/TyueHHs B arMOC(hepe NP PasIMUHBIX KTMMAaTHYeCKHX U Ce30HHBIX
ycnoBusix (06061enHas Tabuua ganHbix A.C.BawkuHa). 5.3. OnTHuecKie HeOHOPOJHOCTH B
armogepe 1 MX BIMsHKe Ha (hasy (BOTHOBOH (POHT) MPOXOJAILIEr0 a3ePHOTO M3TyyeHus. 5.3.1
AtmMocdepHast TypOyNIeHTHOCTB: (PU3MUeCcKHe IpoLiecchl, 00yc/IaBIMBatoLKe TypOyIeHTHOCTh
(teopust KonMoropoBa); CTpyKTypHasi yHKLMst [TOKa3aTeJIsi IPe/IOM/IeHHs; OLleHKa BIUSHUS
TypOy/IeHTHOCTH Ha MapaMeTpsl u3/tyuenus. 5.3.2 TerioBoe CaMOBO3/ICTBHE H3/TyUeHHs:
(u3nyecKue NpoLieccsl, 06yc/IapIMBarOLIHe TeMIOBOe CAMOBO3/IeCTBHE; OLIeHKa BIMSAHUS
TEIUIOBOrO CaMOBO3/leHCTBUS Ha IapaMeTphbl U3/TydeHuys. 5.3.3 BiusiHYe norpelHocTei cucreMbl
HaBeJleHus U "[DKUTTepa" Ha apaMeTpbl U3/TyueHUs B Jla/bHell 30He. 5.4 PacueT aTMocdepHOro
KaHajia repejjaui SHepruy 1 apaMeTpoB Jla3ePHOr0 3/TyueHus B JabHeit 30He. 5.4.1
O60061eHHast MeTouKa pacyeta [Dk. [layTH. 5.4.2 Pe3y/bTarThl YHC/IEHHOTO MO/e/TMPOBAHHUS
arMocdepHOro KaHaza MetozoM "(azoBbiX 3KPaHOB" € yueToM JU(PaKLIH.
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Paspen 6. Cucremsl popmup H nepey; PHOTO y B
Jla/IbHION0 30HY. 6.1 OCHOBHbIE CBe/IeHUsI U3 TEOPHH U MeTO/I0B NPAKTUUeCKOH peau3aLiuu
cucreM (OpPMUPOBaHHSI, HaBe/|eHHs! 1 Mepe/jaul 1a3epHOro U3/TyUYeHHs B Ja/IbHIO 30Hy. 6.1.1
HasHauenne 1 coctap cucTeMbl (HOPMUPOBaHHS M3TydyeHns. 6.1.2 OCHOBHBIE THITBI CHCTEM
(hopmupoBaHys ¥ HaBe/leHUsl U3/TyueHusl (Lie/IOCKOII, 11e/I0CTaT, Te/IMOCTaT, TeJlecKor B
He3aBUCUMOM MozBece). 6.2 CrcteMb! HOPMUPOBAHUS [|/1s JIa3ePHBIX KOMIUIEKCOB
/IMCTaHLMOHHOM repefiaun sHepruu. 6.2.1 CTpyKTypa KOMIIeKca M COCTaB CHCTeMbI
opmupoBanws. 6.2.2 PacueT 0CHOBHBIX TTaPaMeTPOB CHCTeMbI JOPMHUPOBAHHS H3/TyUyeHHst. 6.2.2.
TIpumeps! npaxkTyeckoii peanusauuu. 6.3 CucteMsl (POPMUPOBaAHUS /151 1a3ePHBIX KOMILIEKCOB
IMCTaHULIOHHOTO MOHUTOPHHra aTMocdepb! (napos). 6.3.1 CTpyKTypa KOMILIeKCa ¥ COCTaB
cucTembl popmupoBaHus. 6.3.2 BeI60p oNTHYECKUX 37eMEeHTOB H KOMIIAHOBKH CHCTEMBI
(opmMupoBaHKs B 3aBUCMMOCTH OT CIIEKTPa/IbHOTO /jkana3oHa ¥ Ha3sHaueHHs! KoMILieKca
JIU/IAPHOM MArHOCTHUKU. AHA/IM3 Pa3/IMYHbIX THIIOB Te/IeCKomoB. 6.3.3 PacueT 0CHOBHBIX
rapaMeTpoB CHCTeMbl (YOPMHUPOBaHHs M3yueHns. 6.3.4 TIpuMephl MPaKTHYECKOH pean3aiyiy.

12

15

6

21795




7 Paspien 7. AjanTuBHbIe ONTHYECKHE CHCTeMBI. 5.1 OCHOBHbIe CBe/leHHs U3 TeOPUU
aJIaNTUBHBIX ONTHUYECKUX cucTteM. 5.1.1 TIpuHImn JeiicTBYSs U Ha3HAYeHMe aJlalTHBHbIX
ONTUYeCKHX crcTeM. 5.1.2 OCHOBBIe XapaKTePUCTHKH alanTHBHEIX 3epKa. 5.1.3 CTpyKTypa
afIanTUBHOM ONTHYeCKOM cucTeMsl. 5.1.4 IIpuMepb! peau3aliiy ajaNTHBHBIX CUCTEM IS
BHYTPUPE30HATOPHOU KOppeKLUH (ha30BbIX UCKXKEHUIT U JJIst KOMIIEHCALUU aTMOChepHOi
TypOyneHTHOCTH. 5.2. TIPUHLIMIBI yTIpaBIeHUs aanTUBHOM ONTHKOMH. 5.2.1 MeTo/ anepTypHOro
30HAMpOBaHHMA. 5.2.2 Metog (hasoBoro conpspkenust. 5.2.3 CpaBHeHHe U 0COGEHHOCTH Pa3THUHBIX
MeTO/I0B YIpaB/ieHUsl a/jalTUBHOM ONTUKOM. 5.3 KOHCTPYKLMH a/JanTUBHBIX ONTUYECKUX CUCTEM.
5.3.1 KoHCTpyKLMK afianTUBHbIX 3epKaj. Cri/IolIHbIe U CEeKLIMOHMPOBAaHHbIe 3epKana. 5.3.2
VIcrofHUTebHBIE yCTpOﬁCTBE) aﬂaﬂmBHOﬁ OTIPTUKH. Pa3inyuHbIe THIIbI TIpUBOJ 0B
(ru/ipaBIueCKuid, 371eKTPONPHBO/, MarHUTHBIH MPUBO/, Nbe303/IeKTPUYeCKUi PUBOJ,
6rumopHble 3epkaia  T.4.). 5.3.3. KOHCTpYKLMHU JaTuMKOB BolHOBOro ¢ponTa. Jaruvk [1laka-
TapTmaHa, nHTepepomeTpuueckue AaTunku. C/IBUTOBBIH HHTepdepoMeTp U HHTepdepoMeTp ¢

12

peepeHTHBIM TTyUYKOM.

Bcero 3a 7 cemectp

100

Bcero no gucuuninHe

108 51 34 17 57 100

100

3.2. AyAMTOPHBINH NPAKTHKYM

O6Bvem
No Homep 1 HaMeHoBaHHUe pasfea ’
w/n T — Tema npaKTHUeCKOro 3aHATHSA ayp,.
4acoB
PacueT 0CHOBHBIX [1apaMeTPOB Pe30HaToOpa U XapaKTepUCTUK
1 |Pa3gen 1. OCHOBHEIE 37IEMEHTBI Jla3epHOT0 I/IBleIJEHI/IE posp P P p 3
OIITMYECKOT0 TPaKTa jla3epPHOMN CHUCTeMBI. Pas6 :
a360p TUIMOBOrO BapyMaHTa UHAUBH/YaIbHOTO NIPaKTUUEeCKOTo
Knaccudukaiys ¥ 0CHOBHBIE CBeJIeHUs U3 Ne1"C N
TeOpUH ONTUUECKHX Pe30HATOPOE. 3afaHus No TPYKTYPHO-TITapaMeTp1UueCKUI CUHTe3
2 CTPYKTYpHO-TIapaMeTpHYeCKUi CHHTe3 MHOTOIIPOXOHOr0 pe3oHaropa”. IlomydeHue cTyseHTaMu 2
OMTHUECKHX Pe30HATOPOB WCXOAHBIX JAHHBIX, UX aHa/iu3, paboTa 1o UHAUBUYIBHOMY
BapUaHTy NpaKTU4YecKoro 3afaHus Nol.
. Perienue 3aza4 o pacyeTy ONTUYECKUX 3/IEMEHTOB M CUCTEM
3 |Pasgen 2. OnTh4ecKuii pe30HATop B MeTOJAMHM MATPHYHO OITHIH 1
TIpUOMKeHUY TeOMeTPHUUeCKON 1 Past -
PAKIHOHHOM orTHKH. MojioBast a3z6op TI/IHOB'(')FO BAPHAHTA MH/MBH/Ya/TbHOTO MPaKTHUECKOTO
CTPYKTYpa ONTHYECKOTO Pe30HATOPA 1 ee 3asaHus Ne 2 "PacueT onmTHYECKOW CUCTEMbBI MeTOAaMU
4 | LisHue Ha XapaKTePHCTHKH Ta3epHOro MarpuuHoi onTuku". ITonyueHue CTyAeHTaMU UCXOJHBIX JAHHBIX,| 1
W3y UeHHs WX aHam3, paboTa Mo MHAUBUAYILHOMY BapUaHTY
TpaKTU4eCKoro 3afanus Ne2.
5 PacueT BIMsIHYS HEOHOPOZHOCTeH Cpe/jbl paCclIpOCTPaHeHUst 1
W3/IyYeHHs Ha ero rnapameTphl.
Pa360p TUIOBOrO BapyaHTa MHWBUYATBHOTO MIPAKTHYECKOTO
Pa3pen 3. OnTryeckye UCKa)KeHUS U X Ne 3 "M 6
BAMSHHME Ha XapAKTePUCTHKH 71a3ePHOr0 3ajaHus Ne eToy, abeppaliOHHBIX K03 uULIeHTOB 15t
6 |manyuenns pacueTa IlapaMeTpOB U3JLy4yeHUs j1a3epa C HeyCTOMUMBLIM 1
pe3oHatopoM". [TosydyeHue CTyjleHTaMU UCXOHBIX JaHHbIX, UX
aHasm3, paboTa Mo UHAVBUAYILHOMY BapUaHTY TIPAKTUUECKOTO
3azaHus Ne3.
7 PacueT onTryeckoii cucteMbl GOKYCUPOBKU J1a3epHOT0 1
Pa3zpen 4. OnTuyeckue CUCTEMBI, U3/TyUYeHHUst
HCII0/Ib3yeMble B JIa3ePHOU Bri60p mMarepuasios u KOHCTPYKLMU 3/IEMEHTOB OITHUeCKON
8 TEXHOJIOTH4YeCKOn 06P860TKB MaTepHasoB. |cucTeMsl /it (POKYCHUPOBKH JIa3epPHOTO U3/TyUeH s B 30He 1
06paboTku
9 PacueT napameTpoOB /1a3ePHOT0 U3/Ty4eHHUs! IPU IIPOXOXKI,EHUN ero 1
yepe3 atMocepy.
Pa360p TUMOBOTO BapraHTa MHAWBHAYATBHOTO MTPAKTHUeCKOTO
Paspen 5. OnTuka atTMocgepHOro KaHana p ; p HAMBH/LY p
Hepe/iaun 1a3epHOro U3MyUeHHs 3aganus Ne 4 "PacyeTt aTMocdepHOro KaHasia pacripoCTpaHeHUst
10 J1a3epHoro usnyuenus'. [TomydyeHue cTyeHTaMy NCXOQHBIX 1
aHHBIX, MX aHa/u3, paboTa 1Mo UHAUBUAYILHOMY BapHaHTy
TIpaKTH4ecKoro 3asaHus Ned.
Pazgen 6. Cucrembl popMUpOBaHUS,
Pacyet napameTpoB ¥ KOMIIAaHOBKAa CUCTeMBI (hOPMUPOBaHUS,
11 |HaBefeHUs U Iepefauu Jla3epHOrO 2
WAy YeHH B JANLHIOI 30HY. HaBe/leHUs U Tlepe/jau U3/Iy4yeHus B Ja/lbHIOK 30HY
Pasjien 7. AJaNTHBHbIE ONTHUECKe O6paboTka nHTEp(epOrpaMMBI ZIJis1 BOCCTAHOBJIEHHUS BOJTHOBOTO
12 CHCITLeMH' (hpoHTa U3yUYeHus B JaTYMKe BOJTHOTO (DPOHTA aflanTUBHOMN 2
’ OIITUYECKON CHUCTeMbI
Bcero 3a 7 cemectp 17
3.3. CamocrosiTensHas pabora crygenra (CPC)
No OoneMm,
W Homep n HanMeHoBaHue pasjesia JUCHHUIIUHbBI Copaep)kaHue yueQHOro 3afaHus 4ACOB
3yueHue nipeflyCMOTPEHHBIX IIPOrpaMMOi
HJaKTUUeCKUX eIMHMUL] 110 KOHCIIeKTaM JIeKLIi
1 |Pa3gen 1. OcHOBHBIe 37IEMEHTHI ONTHUECKOTO TPAKTa f/laﬂepnanaM HpaKﬁI/I‘—Ie]C-IKI/IX SAHSTYI T, 3
sa3epHOi cucteMbl. Kiaccudukamys i 0CHOBHBIE DeKOMeH,TyeMoii JITeparype
CBeJleHUs 13 TeOpUM ONTUYEeCKUX Pe30HaTOpPOB. B .
CTpyKTypHO-TlapaMeTprueCKHi CUHTe3 ONTHYeCKUX HHOHH?;T IéHAHBHAya”I’HOFO TIpaKTHIECKOTO
2 |pesonaropoe. 3aganus Nel (CTpyKTypHO-TIapamMeTpuuecKuii 6
CUHTe3 MHOI'OIIPOXOJHOTO pe30HaTopa), OJroTOBKa
oTyera.
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3 |Pazgen 2. OnTUYeCKHI Pe30HATOP B MPUOIKEHUH Vi3yueHue npeyCMOTPeHHbIX IPOrpaMMOoit 4
reoMeTpUuecKoi U Au(pakIMOHHOM ONTUKW. MofioBasi  |JUIaKTUUeCKUX e/IMHUL] TI0 KOHCTIEKTaM JIeKLUH,
CTPYKTypa ONTUYEeCKOro pe3oHaropa U ee BMsSHUE Ha MaTepuasaM MpaKkTHueCKUX 3aHATUH U
XapaKTepUCTHKY J1a3ePHOT0 U3yYeHHsl. peKoMeH/lyeMoi iuTeparype.

BebinosnHeHne UHAUBU/YaIbHOTO ZlOMallHero
4 3aganust Ne2 (PacueTbl ONTHYECKUX CUCTEM C 6
[IpYMeHeHreM MaTpPUYHOM ONTHKU), MOArOTOBKA
oTyerta.
VI3yueHue nipelyCMOTPEHHBIX [1POrpPaMMOi
5 U/IaKTHYeCKUX eJMHUL] TI0 KOHCTIeKTaM JIeKLUi U 4
peKOMeH/lyeMOil uTeparype.
Paa,qen 3. OnTrueckre UCKa)KeHUS 1 UX BIMSHYE Ha BrInnosiHeHUe UH MBH/IYa/IbHOTO JOMAIIIHETO
XapaKTePUCTUKHU JIa3€PHOI'0 U3/TyYeHMs. 3aganust Ne3 (MeTog, abeppaljioHHbBIX
6 K03 dULIEHTOB /|71 pacyeTa [1apaMeTpOB U3/1yueHuUst 6
Jla3epa C HeyCTOMUMBBIM PE30HATOPOM), TTOJTrOTOBKA
oTyera.
3yueHue nipeflyCMOTPEHHBIX IIPOrpaMMOi
- Pasgen 4. OnThueckue CUCTeMBI, UCII0J/Ib3yeMble B UIaKTHUYeCKUX eJUHUL] II0 KOHCIIeKTaM JIeKL{UH, 8
Jla3ePHOU TEXHOIOTHUECKOW 00paboTKe MaTepuasioB. MaTepuasiaM MpakTHUeCKUX 3aHATHA U
peKoMeH/lyeMoil uTeparype.
V3yueHue nipelyCMOTPEHHBIX IIPOrpaMMOii
8 AMAAKTUYECKUX €/JMHHL] 110 KOHCTIeKTaM JIeKLIWH, 4
MaTepuasiaM MpaKkTHUeCKUX 3aHATHA U
Pasgen 5. OnTrika aTMocdhepHOTo KaHasa repeiaun peKOMeH/lyeMoil uTeparype.
JIa3epHOTO U3/Ty4YeHUs.. BoinonHeHne UHAUBU/YaIBHOTO JOMALLIHETO
9 3aganus Ned (Pacuet atMocdepHOro KaHama 4
PpacIipoCTpaHeH s J1a3epHOT0 U3JTyUYeHus),
0JrOTOBKA OTYeTa.
HM3yueHue peyCMOTPeHHbIX IPOrPaMMOii
10 Paspen 6. CructeMbl popMHUPOBaHUs, HaBeleHUs U AMAAKTUYECKHX €/JMHHL] TT0 KOHCTIeKTaM JIEKLIUH, 6
riepeJiayy J1a3epHOTo U3/Iy4YeHUs B JA/IbHIOIO 30HY. MaTepHasaM NpakTU4eCKUX 3aHATUN U
peKOMeH/lyeMoil uTeparype.
V3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOit
11 |Pa3gen 7. AjanTuBHBIE ONITUYECKHE CUCTEMBI. AMAAKTIEECKIX EMHHI TIO KOHCTIEKTaM JIEKI{HH, 6
MaTepHasaM MpakTU4eCKUX 3aHATUN U
peKOMeH/lyeMOil TuTeparype.
Bcero 3a 7 cemecTp 57
4. ®OPMBI KOHTPOJISA OCBOEHUSA TNCIHUIIJINHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 5|6 7 8 9 10| 11 |12 13 |14 15 16| 17
7 Tect|Tect| Tect| Tect, UI13 | Tect|AP| Tect, UI13 | Tect| Tect, UI13 |JP| TecT Tect Tect, UT13 | JP| Tect
YcnoBHbIe 0603HAUEHUST:

o JIP — nuarHocTHueckasi pabora;

e Tect —TecrT;

e UII3 — unguBUAYyanbHOe IIPAKTUUECKOe 3a/jaHue.

Tekyuuii KOHTPOJIb YCIIeBAeMOCTH CTY/I€HTOB MPOBOJUTCS B IMCKPETHbIe BpeMeHHbIe HHTEPBAJIbl B CJIeIyHOLLUX
¢dopmax:
e WMarHoCTUYeCKas pabora;
e TecT;
e MHAMBUJYa/bHOE NPAKTHUeCKOe 3aJlaHue.

IIpoMe)xyTouHas arTecTamys MPOBOAUTCS B popMax:
® 95K3aMeH.
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5. YYEBHO-METO/JUUYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEUEHUE
JACLIATITAHBI

5.1. OcHOBHas UTeparypa o JUCLIUIUIHHE:

1. A. A. Bensies, A. I1. JKeBnaxos, B. B. Jlobaués. OnTriKa MOLHbIX j1a3epoB. U. 3 Crcrema BeIBozia U3nydeHus. BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2002, 31. pec.

2. A. A. Benses, B. B. JIo6aués, FO. I1. MakcumoB. OnTHKa MOIIHEIX J1a3epoB. Y. 1 dopmupoBanue nanyuenvst. BI'TY

"BOEHMEX" um. [I. ®. Yctunosa, 2001, s51. pec.

. A. T T'puropbsHii. . OCHOBBI 1a3epHOI 00paboTKK MaTepuanoB. M.: MaiHocTpoenue, 1989, 17 7k3.

. A. C. Bopeiimo, C. B. VBakuH. . JTa3epsl: yCTPOHCTBO U felictBue. CII0.: Jlanb, 2016, 50 3K3.

5. B. B. Jlobaués, FO. IT. Makcumos, C. FO. CrpaxoB. OntudecKkoe KauecTBO akTUBHBIX cpef. BI'TY "BOEHMEX" uwm. [I. @.
YcruHoBa, 2001, 61 3K3.

6. B. B. JIobaués, FO. IT. Makcumos, C. FO. CtpaxoB. OnTHKa MOIIHBIX j1a3epoB. Y. 2 OnTryeckoe KaueCTBO aKTHUBHBIX CPe/l.
BI'TY "BOEHMEX" um. []. ®@. YctuHoBa, 2001, a11. pec.

7. O. 3Benro. . [TpuHiune! 1azepos. CII6.: JlaHb, 2008, 29 3K3.

8. C. 0. Crpaxos. . CHCTeMHBII aHa/Mu3 MPH MPOEKTHPOBaHMY MOIITHEIX Jla3zepoB. CII6.BT'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2020, 21 3K3.

9. pea. B. B. Jlobaués ; BI'TY "BOEHMEX" um. [I. ®. YcruHoBa. OnTHKa MOIHBIX Jia3epoB. Y. 4 3epkana. BI'TY
"BOEHMEX" um. [I. ®@. YctuHoga, 2005, 70 3x3.

A~ W

5.2. [lonosniHUTe/IbHAS IUTepaTypa 0 JUCLIUIIVHE:
1. H. B. Kapnos. . JIeKUu# 1o KBaHTOBO#H 37ieKTpoHuKke. M.: Hayka. I'n. pes. ¢u3.-mar. ymrt., 1988, 2 9k3.
5.3. [leppopnueckrie U3aHNS:
He TpebyIoTCs.

5.4. IlepeueHb pecypcoB UHGOPMALIMOHHO-Te/IEKOMMYHHUKALIMOHHOH ceTH "VIHTepHeT", He0OXOAUMBIX /ISl OCBOEHHS
JVCLIMIUIVHBI, 37IEKTPOHHBIE OUOIHOTEUHBIE CUCTEMBI:

1. https://e.lanbook.ru/ — DBC JlaHb;
2. https://urait.ru/ — O6pa3oBatenbHas Tatdopma «FOpaiT». [1Jis By30B U CCY30B.;
3. http://library.voenmeh.ru/jirbis2/ — ®yHpamenTanbpHas 6ubmoreka BI'TY «BOEHMEX» nm. I.®. YcTHUHOBA.

COBPEMGHHLIE l'[pOCl)eCCI/IOHaJ'II:HLIe 6asbl AaHHBIX:

1. https://rusneb.ru — HarjoHanbHast snekTpoHHast 6ubnuoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas snekTpoHHasi 6ubiuoTeka «KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - [TomHoTeKcTOBast 3/1eKTpOHHas buboTeka Poccutickoro GpoHa GhyHIaMeHTaIbHBIX
HCCIIel0BaHUM.
VH$OpMaI[OHHbIE CITPaBOYHBIE CUCTEMBI:
1. TexskcrniepT — MH(bOpMalMOHHBIHM NTOPTa TEXHUUECKOTro peryaupoBaHysi: HopMel, paBuia, cTaHAapThl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l TOCToB cobcTBeHHOM
redepauuu BI'TY "BOEHMEX" nm. [I. @. YcTrHOBa;
3. http://www.consultant.ru/- KoncyasrantIInmtoc- mHGpOpMalMOHHBIM TTOPTas MPaBoBOM UH(OpMaLUK.
5.5. IIporpammHOe obecrieueHue:
1. Mathcad Education - University Edition Term.

5.6. ln(opMalLMOHHbIE TEXHOIOTHU:

B3auMozelicTBre ¢ oOyuaroummucs nocpegcrsoM OMIOC Moodle BI'TY «BOEHMEX» uM. [I.®. YcTHHOBA.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUVE TNCHUIIVINHBI

6.1. JIeKI{HOHHBIE 3aHATHUA:

CrelLaTM3UpOBaHHbIe TPeOOBaHUS TI0 0O0PYZOBAHUIO OTCYTCTBYIOT; ayIUTOPHS C ITOCAZIOUHBIMUA MeCTaMH IT0 KOJTUUeCTBY
CTY[,eHTOB; [JO0CKa.

6.2. ITpakTHUuecKue 3aHATHSA:

1. IlpoexTop;
2. KoMmbloTepHbBIN KOMITIEKT;
3. Mathcad Education - University Edition Term.

6.3. IIpouee:

1. pabouee MecTO MperiofaBaTesisi, OCHAIIEHHOE KOMITBEOTEPOM C I0CTYTIOM B IHTepHeT;
2. pabourie MecTa CTY/I€HTOB, OCHall|eHHbIe KOMIILIOTePaMH C JOCTYTIOM B VIHTepHeT, NpeAiHa3HaYeHHEIe /i paboThI B
3/IeKTPOHHOH 06pa3oBaTensHOM cpefie.
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TIpunoxenne 1
K paGoueli mporpaMme JIMCHMILIMHBI
OIITUKA JIASEPOB

AnHoTanusa padoueil mporpaMmsi

HOuctynnuaa OITITUKA JIABEPOB siBisieTcst JUCLUTUTMHON 0053aTe/IbHOM YacTH 0/10Ka 1 MporpaMMBbl OATOTOBKHU 110
HampaeneHuto 12.03.05 JlazepHas mexHUKa U AadsepHble mexHolo2uu. JIUcCUMIUIMHA peanusyeTcsi Ha Qakynbrete K
NndopmaimonHsix 1 ynpasstoimyx cucteM BI'TY "BOEHMEX" um. [].®. YcruHosa kadezpoit U1 JTASEPHA ST TEXHUKA.

JucuunnyHa HalesileHa Ha JOpMHUPOBaHKE KomnemeHyuil:
[ICK-1.1 crmocobHOCTh K aHaaM3y 3aflaud MO0 TPOEKTUPOBAHUIO THUIOBBIX CHUCTeM, TPUOOPOB, y3/I0B W JeTajiei ja3epHoi
TeXHUKH, JIa3ePHBIX ONTUKO-3IEKTPOHHBIX TIPUOOPOB U CHUCTEM;
TICK-1.3 criocobHOCTh K pacueTy, IPOeKTUPOBAaHHI0 U KOHCTPYHUPOBAHHIO B COOTBETCTBUU C TEXHUUECKUM 3a/JaHUEM THIIOBBIX
cucTeM, TIpUOOPOB, JleTaeld U Y3/10B Ha CXeMOTEXHHUECKOM U 37IEMEHTHOM YPOBHSIX.

Copiep>kaHue [UCLWIUIMHBI OXBaTblBaeT KPYI BOINPOCOB, CBSI3aHHBIX C (M3MYeCKUMM IPUHLMNAMH (QYHKLMOHUPOBaHMUS,
KOHCTPYKLMeH 1 0COOeHHOCTSIMHI ITPUMEHEHVST B JTa3epHON TeXHHKe OCHOBHBIX ONTHYECKHUX CHCTEM U UX OT[e/IbHBIX 3/1eMEeHTOB,
a TaKKe - BOIIPOCHI, CBSI3aHHbIe C ()OPMUPOBAHKEM U TPAHCIIOPTUPOBKOM M3/IyUeHNsI B OIITHUECKOM TPAKTe JIa3ePHOI CHCTEMBL.
OOBeKT U3yueHusl AMCLMIVIMHBL ONTHYECKUe CHCTeMbI J1a3epOB M JIa3epHBIX KOMIIJIEKCOB, a TaKKe - NPOLiecChl ()OpMUPOBaHUS
J1a3epHOr'0 U3/Iy4eHHUs B ONITUUECKUX CHUCTEMaX.

IlpegMer u3yyeHWs [UCLMIUIMHBL ONTHYECKUe pe30HATOpbl U BHYTPUPE30HATOPHblE 3/1eMeHThl, ONTUYeCKHe CHUCTeMbl
(OKyCHPOBKH /la3epHOTO M3/Iy4eHus], ONTHUeCcKre CUCTeMbl AJis1 (GOPMHUPOBAHUS U3/TyueHUs U ero nepejjaud B AalbHIOK 30HY,
OnTHKa arMoc(epHOro KaHaja Iepejjaud W3/yueHWsl, MaTepuaibl ONTUUECKUX CUCTeM JyIsl J1a3epPHON TeXHUKH, ajlaliTUBHbIE
OITUYeCKHe CUCTEMSBI U JIp.

TIporpamMmMoii AUCLIMTUIMHBI TIPelyCMOTPEHBI CIeAYIOIIie BUAbI KOHTPOJIA:

TEKyl].ll/lﬁ KOHTPOJIb yCIIeBaeMOCTH CTYy[JEHTOB IIPOBOAWTCA B JUCKPETHbIE BpeMEHHbIe MHTePBAJ/Ibl B C/IeAYIOIHUX

¢dhopmax:
e IMAarHOCTHYEeCKasi paboTa;
* TecT;

® VHAUWBHUAYA/IbHOE MMPAKTUUYECKOE 3aaHue.

IIpomMe)xyTouHasi aTTecTaLusi IPOBOAUTCS B opMax:
e 5K3aMeH.

O6wjasi TPYJOEMKOCTb OCBOEHMSl AWCLMIUIMHBI cocTapiseT 3 3.e., 108 u. IIporpaMmoil [JUCLMIUTHBI TPEJyCMOTPEHBI
JIeKLIMOHHBIe 3aHATHS (34 u.), mpakThyeckue 3aHsaTus (17 4u.), camocTrosiTenbHast pabota ctygeHTa (57 u).

11



TIpunoxenue 2

K paoueii mporpaMme AMCLMIIMHBI

TEXHOJIOI'U 1 ®OPMbI OBYUYEHUSA

PEKOMCHAHI.[HP[ M0 OCBOEHHUI0 JUCHUIVIUHBI /I CTy/l€HTa

OIITHUKA JIABEPOB

TpymoeMKOCTb OCBOEHHUs AUCHUILIMHEI cocTaBsieT 108 4., u3 HuX 51 4. ayAMTOPHBIX 3aHATHN, U 57 4., OTBeJEHHBIX Ha

CaMOCTOSATETbHYIO paboTy CTyeHTa.

PQKOMEH,Z[HI_H/II/I Mo pacripejeyeHno yqe6H0ro BpeMeHHU I10 BUJaM CaMOCTOSITe/TbHOM pa60T1>1 " paszenaM AWCHUITIMHBL

TIpHBe/IeHBI B Tab/HIle.

KoHTpone 0CBOEHHUs [JUCIMIUVIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C Ilojio)KeHHWeM O TeKyleM, pyOeXXHOM KOHTpoJe
yCIIeBaeMOCTH ¥ TIPOMEKYTOUHOM aTTecTaly 00yJaromyxcsl.

@DopMBbI KOHTPOJISI ¥ KPUTEPUH OLieHHBaHHs MPHBe/IeHb! B IPIJIOKeHHH 3 K Paboueil mporpamme.
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HaumeHoBaHHe PadoThI PexomeHnjyemas mureparypa ”Ipym:gvékocn,
Pa3aesn 1. OcHOBHBIEe 3/IeMeHThI ONITHYECKOr0 TPAaKTa j1a3epHoH cucreMbl. Knaccudukanys 1 oCHOBHbIe CBeieHUsI U3
TeOpHUH ONTHYECKHX Pe30HATOPoB. CTPYKTYpHO-TapaMeTPUUYeCKHI CHHTe3 ONITHYECKHUX Pe30HaToOpOB.
. O. 3genro. . ITpunnume a3epos: CII6.: Jlanb, 2008
W3yueHue npeflyCMOTPEHHBIX IPOrPaMMO¥ 5 (4,5)
AMAAKTAEECKAX EAMHMI TIO KOHCIIEKTAM JIEKI{HH, . A. A. Bensies, B. B. H06,aqéB, FO. I1. MakcumoB. 3
MaTepHasaM MpakTUUeCKUX 3aHATUM U peKoMeHJyeMoi
JHTepaType. OnTHKa MOLIHBIX na3fp013. 4.1 CD(')'pMI/IPOBaHI/Ie
nsnydenus: BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2001 (2, 3)
BrInonHeHWe WHAUBUAYATBHOTO MPaKTHYECKOrO 3a/aHHs C. 10. Crpaxos. . CUCTeMHbiii aHATH3 TpH
Nel (CTpyKTypHO-TIapaMeTpuiecKuii CUHTe3 . 6
MIPOEKTUPOBAHUH MOIIHBIX fa3epoB: CII6.BI'TY
MHOT'OIIPOXO/JJHOTO pe30HaTopa), IOr0TOBKa OTUeTa. "BOEHMEX" um. JI. ®. Yerusosa, 2020 (3)
Wroro mo pa3gpeny 1 9
Paspen 2. OnTHyecKHii pe3oHaToOp B MPUO/IMKeHHH reoMeTpUuecKoi i AudpakioHHoi onTuKU. MofoBas CTPyKTypa
ONTHYECKOr0 pe30HaTopa U ee BJMsHHE HA XapaKTepPHUCTUKH J1a3epHOro U3y4eHus.
V3yueHue peiyCMOTpeHHBIX MPOrpamMoit o O. 3genro. . ITpunnume a3epos: CII6.: JlaHb, 2008
AMAAKTUYECKHX e/IMHHL] TIO KOHCTIEKTaM JIeKLHH, 5 ©) 4
MaTepHasiaM NpakTUUeCKHX 3aHATUH U peKOMeHyeMOoi A. A. Bensies, B. B. Jlobaué, 0. T1. MaKcHMOE.
JiTeparype.
OrnTrka MOLHBIX /1a3epoB. U. 1 dopmupoBaHue
BeInosnHeHre MHAUBH/YaIbHOTO lOMalIHero 3ajaHus Ne2 wsnyuenns: BITY "BOEHMEX" um. I, ®.
(Pacuetst ONTUYECKUX CUCTEM C [PUMEHeH’eM Yerunosa, 2001 (3) 6
MaTpPUYHOM OINTHUKM), IOArOTOBKA OTYeTa.
WToro no pasgeny 2 10
Pa3pen 3. OnTHyecKre MCKa)XKeHUs U UX BJIMAHUE HAa XapaKTepPUCTHKHU JIa3ePHOro U3/Iy4yeHHs.
. A. A. Bensies, B. B. JIobaués, FO. I1. MakcUMOB.
Visyuenne npefyCMOTPEHHBIX NPOrPpaMMOH . OnTrKa MOLIHBIX /1a3epoB. U. 1 dopmupoBaHye
AMAAKTHYECKHX e/IMHUL] TIO KOHCTIeKTaM JIeKLHH 1 usnyuenms: BTTY "BOEHMEX" nm. [, ®. 4
peKoMeH/lyeMOU iuTeparype. Yerumoga, 2001 (2,3)
B. B. Jlo6auég, 1O. I1. Makcumos, C. FO. Crpaxos.
BrinonHeHWe MHAMBUAYaIbHOTO JoMallHero 3afaHus Ne3 OnTryeckoe KauecTBO akTHBHBIX cpef: BI'TY
(MeToyz abeppaljoHHbIX KO3(hGhUILIeHTOB 415 pacyeTa "BOEHMEX" um. [l. ®. YcruHosa, 2001 (2,3,4) 6
rapaMeTpOB M3/Iy4YeHHs Jla3epa C HeyCTOHUMBBIM C. 10. Crpaxos. . CuCTeMHBIN aHa/IU3 [IPU
Pe30HATOpPOM), TIOArOTOBKA OTYeTa. MIPOEKTUPOBAHUH MOIIHBIX fa3epoB: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2020 (4)
Wroro no pasgeny 3 10
Pa3gen 4. OnTHYECKHe CHCTeMBI, HCII0/Ib3yeMble B JIa3ePHOM TeXHOJI0THYeCKOoW 00paboTKe MaTepHasioB.
A. T. TpuropbsiHi]. . OCHOBBI JIa3epHOM 00pabOTKM
MarepuasnoB: M.: MammHoctpoenue, 1989 (2)
VI3yyeHue npejyCMOTPEeHHbIX IPOrpaMMoit A. C. Bopeiio, C. B. VBakuH. . JIazepsl:
UJAKTUUeCKUX eMHUL] T10 KOHCIIEKTaM JIeKLIWH, ycTpoicTBo U geticteue: CII6.: Jlanb, 2016 (1, 9) 8
MarepuasiaM MpaKTUUeCKUX 3aHATUN U peKoMeHAyemMoi  |per. B. B. JIlo6aués ; BI'TY "BOEHMEX" um. 1. ®.
JTeparype. YcruHoBa. OnTrvKa MOLIHBIX /1a3epoB. U. 4 3epkana:
BI'TY "BOEHMEX" um. []. ®@. YctuHosa, 2005 (1-
5)
Wroro no pasgeny 4 8
Paspen 5. OnTHKa arMocgepHOro KaHasla rmepejads JIa3epHOro W3/IydeHHs.
V3yueHue npeyCMOTPEHHBIX IPOrPaMMOii pez. B. B. Jlobaués ; BI'TY "BOEHMEX" um. [I. ®.
UaKTUUeCKUX eZJMHUL] [10 KOHCIIeKTaM JIeKLIMH, YcruHoBa. OnTHKa MOLIHBIX J1a3epoB. U. 4 3epkarna: 4
MaTepHajiaM MpaKTHUeCKUX 3aHATHH U pekomeHayemoit | BI'TY "BOEHMEX" um. [1. ®. YcruHoBa, 2005 (1)
JMTeparype.
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BrinonHeHye MHAMBUYaNbHOIO JOMaLLHero 3asaHus Ned 4
(Pacuet arMocdepHOro KaHaia pacripoCTpaHeHUst
JIa3epHOT0 U3/yuyeHust), OJroTOBKa OTYeTa.
Wroro no pasgeny 5 8
Pa3pen 6. Cucremsbl (hpopMUpOBaHUs, HABeJeHUS U NIepejay JIa3epPHOro U3/IyYeHHs B Ja/IbHIOK 30HY.
A. C. Bopetimo, C. B. BakuH. . JIazepsr:
VI3yuyeHue npeyCMOTPeHHBIX IPOrPaMMOit ycrpoiictso u feficteue: CII6.: Jlans, 2016 (2, 4, 5)
MUIAKTHUECKUX eIWHUL] TT0 KOHCITEKTaM JIeKI[HH, A. A. Bensies, B. B. JIobaués, FO. I1. MakCHUMOB. 6
MaTepuasiaM MpaKkTHUeCKUX 3aHATHN U peKOMeHyeMoi OnTHKa MOIIHBIX J1a3epoB. U. 1 ®opmupoBaHue
jareparype. nsnyuenus: BI'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2001 (3, 4)
Wroro mno pa3zeny 6 6
Pa3pen 7. AjanTuBHBIE ONITHYECKHE CHCTeMBbI.
H. B. Kapnos. . JIek1iu 110 KBAHTOBOU
anekTpoHuke: M.: Hayka. I'n. pea. ¢u3.-mar. .,
1988 (Bce)
. B. B. JIo6aués, 0. I1. Makcumos, C. FO. Ctpaxos.
M3yueHue TipeyCMOTPEHHBIX TIPOrPaMMOit
. OnTyka MOLIHBIX J1a3epoB. Y. 2 OnTuueckoe
MAAKTITIECKIX GIMHI 110 KOHCHIEKTaM JIEKIIHH, . | KauecTBO aKTuBHBIX cpef: BI'TY "BOEHMEX" nm. 6
MaTepHajiaM NpakTUYeCKUX 3aHATUM U peKOMeHyeMOM II. ®. Yerunosa, 2001 (sce)
JTEpaType. A. A. Bensies, A. T1. XKenakos, B. B. Jlobaués.
OnTrka MomHbIX 1a3epoB. Y. 3 Cucrema BBIBOAA
n3nyuenusi: BI'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2002 (Bce)
Wroro mno pasgeny 7 6
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TIpunoxenne 3
K paGoueii nporpaMme IMCHMIIMHBI
OIITHUKA JIABEPOB

®OH/I OLIEHOYHBIX CPE/ICTB

DOH[| OLIEHOUHBIX CPEJICTB, MTO3BOJISFOLIME OL[eHUTDb Pe3y/bTaThl 00yUeHus 10 JaHHOU AUCIUTUIMHE, BKIIFOUYAIOT B Ce0st:

¢ JHUAarHoCTuyecKas pa60Ta

e TeCT;
e WHAUBHJYyaJbHOE IPAKTHYECKOEe 3a/jaHue;
e 5K3aMeH.

KpuTtepuu onjeHHBaHUA

JuarHocTuueckasi pabora
[uarsoctuyeckas pabora nposogutcs B popme tecta B 3MMOC Moodle:

e IIpU NPAaBU/IBHOM OTBeTe MeHee yeM Ha 60% BOIIPOCOB - He arTecTalus;
e IIpY NpaBU/ILHOM OTBeTe Ha 60% BOmpocoB U 6osiee - arTecTaLysl.

Tect

KoHTposib ycBoeHus JIeKLIMOHHOTO MaTepyasa U TeKyLUi KOHTPOJIb 3HaHWH CTYZ,eHTOB B TeUeHUH ceMecTpa
TIPOU3BOJUTCS B aBTOMATUUeCKOM pexkuMe 3a cueT npuMeHenus I10 «Mentop» um SUOC "Moodle".
T1O «MeHTOD» Npe/ICTaBsIeT 000 BeO-TIPU/IO’KeHe, B KOTOPOM KJIMEHTOM BBICTYTIaeT Opay3ep, a cepBepoM — Beb-cepBep.
Hoctyn crynentoB K I1O «MeHTOp» 0CyIIeCTBseTCs Yepes /itoboi uHTepHeT Opay3ep, YCTaHOBEHHBIH Ha JIoOOM yCTpOCTBe,
HMeToII[eM JJOCTYII B ceTh VIHTEpHET C TIOMOIIBI0 HHVBHYaIbHOTO
JIOTUHA U TIapOJIsi.
3UOC "Moodle" sBnsteTcst equHOM 0bpa3oBare/ibHOM cpenoii BY3a, Bxo/ B KoTopyto ocyiectsiseTcs ¢ [TK win cmapTdoHa
Yepe3 JIMYHBIN KaOHHeT.
B KoHLIe Ka)K[0H JIEKLIWH MTPUCYTCTBYIOLUM CTYyZIeHTaM Ipe/iiaraeTcsi OTBETUTh Ha TPU BOTIPOCA TI0 TeMe H3/I0KEeHHOMU JIeKIUH.
B Ka)k[JOM BOIIPOCE CTYJEHT OCYILeCTB/UISIET BEIOOP OJHOTO MPABM/ILHOTO OTBETA U3 YeThIPeX TpeJIoKeHHBIX BApUaHTOB. TecT
CUMTAeTCs TPOWZIEHHBIM, eC/TH CTYZEHT 3a /IBe MUHYTbI OTBETHJI IPABIJIBHO Ha BCe TPH Bompoca. CTyZieHT MeeT MpaBo Ha 5
TIOTIBITOK HarMcaHusi Tecta. Ha KaxK0¥ crieAyrolieii TIOTIBLITKEe YKMC/I0 BOTIPOCOB yBeMunBarcs Ha 1. IIpy Hepe3ynbTaTUBHOM
YicyepIriaHU! MOMbITOK TeCT CYUTAeTCs He NIPOH/eHHbIM.
Pe3y/bTaThl TeCTUPOBaHUS 0000IAI0TCS TTPeTIoaBaresieM U YUNTHIBAIOTCS Ha 3Tarte MPOMe)KyTOUHOH aTTecTarlii Ha 0CHOBaHUH
6a/TbHO-PEUTUHTOBON CHCTEMBI B COOTBETCTBHU C TEXHOJIOTMUECKON KAPTOU AUCILIUTITUHBI.
IToMUMO TeCTHPOBaHHe B TEUEHUH CeMeCTpa MpefyCMOTPeHbI TPH AUarHOCTHYeCKHe paboThl. B paMKax UX MPOBeAeHNsT
CTYZleHTy IIpejjiaraeTcs TecT U3 10 BOMpoCoB, NMPOAO/IKUTENBHOCTEI0 30 MUHYT. B Ka)kJoM BOIIpOCe CTYZeHT OCyILeCTB/UISeT
BBIOOD OZHOTO MPaBM/IBHOTO OTBETA M3 UeThIpex Mpe/ijIoKeHHBIX BAPUAHTOB. JJuarHocTuueckast paboTa CUdTaeTcst MponeHHOM,
€CJIM CTYZeHT TPaBU/IbHO OTBETHJI Ha 6 U 6osiee BOripocoB. CTyAeHT UMeeT 3 TIOMBITKY HallMCaH!sl JUarHOCTHUeCKOH paboThl.
Ipy Hepe3y/IETaTUBHOM HICUepITaHKH TIOTIBITOK JMarHOCTHUecKasi paboTa cunTaeTcst He ITPOH/IeHHOM.
Pe3y/bTaThl BBIMOHEHUS! AUATHOCTHYECKUX PaboT 0606111at0TCs TPernoaBaTe/ieM ¥ YUATHIBAIOTCS Ha 3Tarie TIPOMEXXYTOUHOM
aTTeCTalMy Ha OCHOBAaHWMH 0OajIbHO-PeHTHHIOBOW CHCTEMBI B COOTBETCTBUH C TEXHOTIOTMYECKOH KapTOH JUCILIUIUIHHEL

NupuBuayaibHOe NPaKTUYeCKoe 3aiaHue

B pamkax Kypca npe/jyCMOTPeHO 4 WHAWBH/yalbHbIX IPAKTUYeCKUX 3a/laHusl.
Camu 33/jaHUs ¥ UHAMBU/yalbHble BapyUaHThl (MCXO[HbIE JjaHHbIe) BbIK/apiBatoTcs B DVIOC "Moodle". CTyzieHT BbINOTHSET
paboTy, ohopmIIsieT OTUeT 110 Hell ¥ BhIChUIaeT uepes nuHbiit kabuHet B IVIOC "Moodle". OTuet o paboTte paccMaTpHBaeTCst
TIperiofiaBaTesneM, pyU HeOOXOAUMOCTH CTYAEHTY 3aaloTCs JOTOHUTe/IbHBIE BOMPOCHl. Kaxk/jast MHAUBUAYaIbHas TpaKTHUeCKast
paboTa OLeHHMBAeTCs U YUUTLIBAETCs TIPerofaBaresieM Ha dTare IPOMeKyTOUHOM aTTecTallui Ha OCHOBaHWM OabHO-
PENUTUHIOBOM CUCTEMBI B COOTBETCTBUU C TEXHOJIOTMUUECKOW KapToil JUCLUTUIMHEI.

JK3aMeH

WITOrOBBIi KOHTPOJb TI0 JUCLUITIMHE TIPOXOAUT B hopMe 3K3aMeHa. JJomycK K 9K3amMeHy 0(hOpMIIsSIeTCst TIPH yCI0BUN
TI0/THOTO BBINO/IHEHUSI BCeX MEpOIPUSITUH, pelyCMOTPeHHbIX rpatKOM KOHTPO/IbHBIX MEpPOIPUSITUI. DK3aMeH BK/IIOUaeT B
cebst OTBETHI Ha TEOPETHUUECKHe BOMIPOCHI U pellieHre 3a/laui.
O1leHKa «OT/IMUHO» BBICTAB/SETCS IIPH Pa3BePHYTHIX M TOUHBIX OTBeTaX Ha 2 TeopeTHUeCKUX BOIPOCA U NMPaBU/ILHOM pellleHUH
3a/laul.
O11eHKa «XOpOL0» BBICTAB/SeTCS [IPM TOYHOM U TT0JIHOM OTBeTe Ha OJMH TeopeTHUeCKHi BOMPOC Y TIPY MPaBUWILHOM pelleHnH
3a/iauul.
OlLleHKa «yI0B/IETBOPUTE/TBHO» BBICTAB/ISIETCS JIMOO TIPY HEMPAaBHU/TBHBIX OTBETAX HA TEOPETUYECKHE BOMPOCHI U PellieHnH
3aauu, MO0 TpY MPABUILHOM OTBETe Ha OJUH TeOPeTHUeCKHUI BOMTPOC U HETIPABUILHOM PeLleHUU 3a/jaui.
OlleHKa «Hey[0B/IeTBOPUTE/ILHO» BBICTAB/ISETCS IPU HEelIPaBU/IbHBIX OTBETAaxX Ha TeOpeTUYeCKre BOTIPOCHI U IIPU HepelleHHOH
3ajave.
B pamkax JelicTBytoiieii 6abHO-PeRTUHTOBOY CUCTeMBI CTYIeHT UMeeT IPaBo TO/IYYUTh OLIEHKY T10 pe3y/bTaTaM paboTel B
ceMecTpe, He CZiaBast 5K3aMeH. B 3ToM ciiydae OLjeHKa COOTBETCTBYeT HabpaHHOMY UMCITy Oa//IOB U KPUTEPHIO OLIeHUBAHMS,
yKa3aHHOMY B TEXHOJIOTHUECKOU KapTe AUCLMIUHLL OlleHKa 1o pe3y/bTaTtaM paboThl B CEMECTPE BBICTAB/IAETCS CTY/IEHTY TI0 €T0
YCTHOMY 3asiBlIEHUIO (COTTIaCHIO C OLleHKOM). Eciu orjeHKa, oripefiensiemMast 1o 0abHO-PeRTHHTOBOM CHUCTeMe, CTYZieHTa He
yCTpauBaeT, OH B [IpaBe He [jaBaTh CBOE COIVIacHe Ha Hee Y MPOXOJUTh IPOMEeXXYTOYHYIO aTTeCTallyIo 110 JUCLUIUIMHE B opMe
5K3aMeHa.
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Pa3pen 1. OcHOBHBIE 3/1eMeHThI
ONTHYECKOr0 TPAKTA JIa3epHOi

Tecr,

cucremsl. Knaccudukanys U 0CHOBHBIe VMBIV aTEHOE
4 7 |cBemgeHHUSs U3 TEOPHHU ONTHUECKHX 20 11 6 5 9 15 30 AMBIAY
TpakTU4yecKoe
pe3oHaropoB. CTPyKTypHO-
o 3aflaHue
napaMeTpPUYeCKHil CHHTe3 OIITHYeCKHX
Pe30HaTopoB.
Pazpen 2. OnTuyecKuil pe3oHaTop B
NpUO/IM>KeHUU reOMeTpHYeCcKou U Tecr,

4 7 audpaknoHHOH onTHKU. MopjoBas 20 10 8 2 10 75 15 WHguBuayancHoe
CTPYKTypa ONTHYECKOI'0 pe30HaTopa 1 NpakTU4eckoe
ee B/IMsIHHE HA XapAKTePUCTHKHU 33/jaHue
JIa3epHOr0 U3y4eHHs.

Tecr,
Paszpen 3. OnTHyeckue HCKa)XKeHUA U UX VIHANBALVATBHOE
4 7 |BIMsAHUe Ha XapaKTEPUCTUKU 16 6 4 2 10 10 0 AMBHAY
TIpaKTHYeCcKoe
JIa3epHOI0 U3/Ty4YeHHs.
3aJaHue
Pa3gen 4. OnTnueckue CUCTEMBI,

4 7  [MCHO/Ib3yeMble B Jla3epHOM 14 6 4 2 8 15 40 Tecr
TEXHOJIOTHYeCKOoi 00padoTke
MaTepHasioB.

Pa3pen 5. OnTuka armocgepHOro W HBT/IECTéanoe

4 7 |KaHa/a mepeja4u Jia3epHOro 14 6 4 2 8 15 0 AMBHAY

TPaKTHYeCcKoe
H3/Ty4YeHHs.
3aJaHue
Paspen 6. Cucremel () OpMHUPOBaHHS,

4 7 |HaBejeHUs U mepejauH Jia3epHOro 12 6 4 2 6 15 10 Tect
H3/IydeHHs B a/TbHIOK 30HY.

4 7 Pa3pen 7. AjanTuBHbIE ONITHYECKHE 12 6 4 2 6 5 5 Tecr
CHCTEMBI.

Bcero 3a 7 cemecTp 108 51 34 17 57 100 | 100
Bcero nmo AucCIUIIMHE 108 51 34 17 57 100 | 100
15 21795




Kpurepuu oneHuBaHUs

IICK-1.1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Bonpocbl 0mKpbimo2o muna:

Kaxue H3 MepeunCcIeHHBIX ONTHUECKHX MATEPHAIIOB —
celneHH I IHHKA, cTeklIo KV-1, ctexno KB, cTekno K8,
repMaHHi, canup, KpEMHHH, H I0YEMY MOKHO
HCII0/Ib30BATH J/11 H3TOTOBIEHHA JTHH3 (POKYCHPYIOIIETO
00BEKTHBA B JTa3€PHOM TEXHOIIOTHYECKOM KOMILIEKCE Ha
ocHOBe CO; 3MeKTpopaspAIHOro masepa’?

Kaxue H3 IepeyHCIeHHBIX ONTHYECKHX MaTEPHATIOB —
ceJIeHH IHHKA, cTeKIo KV-1, cTtekno KB, cTtekmo K8,
repMaHHH, canup, KpeMHHI, H I0YeMY MOKHO
HCIIOIB30BATh U H3TOTOBICHHA BEIXOTHOIO 3€pPKaa
YCTOHUHBOTO pe3oHaTopa B CO; raz0qHHAMHUECKOM Tazepe?

KaxHe H3 ITepeYHCIEHHBIX ONITHYECKHX MaTEPHAIIOB —
ceJIeHH IHHKA, cTeKIo KV-1, ctekno KB, cTtekmo K8,
TepMaHHH, KPEMHHIA, H I0YEMY MOKHO HCIIOIB30BaTh A
H3TOTOBJIEHHS BEIXOJHOI'O 3€pKalla YCTOHUHBOTO Pe30HATOPA
B HEOJTHMOBOM Ja3epe?

KakHe H3 IepeuHcIeHHBIX ONTHYECKHX MATEPHAIIOB —
ceJIeHH I IIHHKA, cTeKIo KV-1, ctekno KB, cTekmo K8,
repMaHHH, KPeMHHH, H TOYeMY MOKHO HCIIONB30BaTh AT
H3TOTOBJIEHHA BBIXO/JHOTO 3€pKalia yCTOHUHBOTO PE30HATOPA
B XHMHUECKOM KHCJIOPOIHO-HOTHOM na3epe?

HM3anydyeHHe MOITHOTO razopaspsanHoro CO> masepa
GopMHpYeETCA IBYX3€PKAIBHEIM YCTOHUHBEIM PE30HATOPOM C
[IOIYIPO3PaYHbIM BEIXOIHEIM 3epKaioM. Kakoi 00ObeKTHB H
II09EMY CIIeIyeT HCII0Ib30BaTh LA (DOKYCHPOBKH TaKOT'O
H3IyYCHH B JIA3€PHOM TEXHOIOTHYECKOM KOMILIEKCE —
KITACCHYECKHH 3epKaIbHbI 00beKTHB KaccerpeHa,
o0palleHHEIH 3epKaIbHEIH 00BeKTHB KaccerpeHa,
o0pallleHHEII BHEOCEBOH 3epPKAIbHEII 00beKTHE KaccerpeHa,
THH30BBIH 00BEKTHE HA OCHOBE OITHYECKHX AIEMEHTOB H3
KBapLEBOI0 CTeKIa?

Kakoit THIT )OKYCHPYIOITHX CHCTEM H TI0OUEMY CIeayeT
HCIIO/Ib30BATh B J1a3epPHOM TeXHOJIOTHYECKOM KOMILIEKCE Ha
0CHOBe HerpepsiBHOTO CO? Ta3epa MOIMHOCTBIO 25 KBT —
OJHOIHH30BbIE 00BEKTHEEL HA OCHOBE I'epMaHH,
OJHOIHH30BEIE 00BEKTHBEI HA OCHOBE CEIICHHIA ITHHKA,
MHOT'OJTHH30BEIE 00BEKTHBEI HA OCHOBE CEIIEHH/IA ITHHKA,
MHOTI'0THH30BEIE 00BEKTHBEI Hd OCHOBE KBAPLIEBOI0 CTEKIA,
3¢pKaIbHBIC 00BEKTHBEL?

16

YeM OT/IMYAIOTCS A/IANITUBHBIE ONTHYECKHE CUCTEMbI, PAabOTAOIIMe HA MPUHLIUIIE «allePTyPHOTO
30HZIMPOBaHUs» OT CHCTeM, PabOTAIOIMX Ha TIPUHLIUIIE «(a30BOTO COTIPSHKEHUSI»?
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Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

YT0 TaKoe MeToz, abepparioHHbIX KO3(h(ULEHTOB, U /I Uero OH IIPUMEHSIeTCs B 3a/jauax
MIPOEKTUPOBAHHUS ONTHUECKUX PE30HATOPOB?

Kakue nperMy1iecTBa UMeeT yCTOMUMBLIM Pe30HATOP [0 CPABHEHUIO C HeyCTONUUBBIM?

B ueM cocTosAT 0CHOBHBIe MpeuMylIiecTBa HeyCTOMYMBOIo pe3oHaTopa (110 CPaBHEHUIO C yCTOMYMBBIM
pe3oHaropoMm), b6aroziapsi KOTOPLIM er0 YacTo ITPUMEHSTIOT B MOIIJHBIX HEeITPepPhIBHBIX j1a3epax?
Bonpocbl 3akpblmo20 muna:

HMsnyuenne MomHoro rasopaspiagHoro CO» nasepa
bopmHpYeTCca JBYX3epKaTbHBIM YCTOHIHBEIM PE30HATOPOM C
TIOIYIIPO3PavyHBIM BEIXOJHBIM 3epKanoM. Kakoil 00bEKTHB
cIeAyeT HCIIOIb30BaTh 1A (POKYCHPOBKH TAKOTO H3TY4YeHHA
B JTa3epHOM TEXHOJIOTHIECKOM KOMILTEKCE?

Bapuantbl oTBeTa:
1) 3epkanpHeIi 0OpalneHHBIA BHEOCEBOH 0OBEKTHB
Kaccerpena,
2) KnnaccHueckHuii 3epKalbHBIH 00beKTHB KaccerpeHna,
3) JByXIHH30BBIH O0OBEKTHB HA OCHOBE OITHYECKHX
3IIEMEHTOB H3 KBAPIIEBOT0 CTEKIa?
4) OgnHOYHAaA THH3a H3 cTekna KV-1

Hsmydenne TBepA0TENBHOIO Ia3epa Ha HEOJHMOBOM CTEKIIE
(bopMHEpYyeTCcA ABYX3epKaIbHBIM HEeY CTOHYHBBIM PE30HATOPOM
¢ KonbleBoH Gopmoii myuka. Kakoi 0GBeKTHE MOKHO
HCIOI530BaTh A1 (POKYCHPOBKH TAKOT0 H3TYISHHA B
Ia3epHOM TEXHOIOTHYECKOM KOMILIEKCe?

BapuaHtel oTBeTA:
1) 3epkanpHbIH 00paeHHbIH BHEOCEBOH 00BEKTHB
Kaccerpena,
2) KimaccHdyeckHH 3epKalbHbIH 00BEKTHB
KaccerpeHna,
3) JAByXIHH30BBIH OOBEKTHB Ha OCHOBE OIITHYECKHX
3IIEMEHTOB H3 KPEMHHA?
4) OnHHOYHAA JIHH3a H3 TepMaHHA.

B gem npenmyInecTBo 00paleHHOT0 BHEOCEBOTO 00BEKTHEA
Kacce rpena nepen KiaccH4eCcKHM 00beKkTHBA Kaccerpena?

BapuaHTbI 0TBeTA:
1) Bo3M0XHOCTB QOKYCHPOBKH Ty4a ¢ IPOH3BOIBHO
anepTypoii (Gopmoii nonepyeHHOr o ceueHH )
2) OTcyTcTBHE adeppallHi
3) IndpakiHOHHOE Ka9eCcTBO ITy9Ka
4) MeHblliee KOITHIECTBO 3epKAI
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Ne 5

Ne 6

Ne 7

Uto Takoe k03¢ (HIIHEHT POy CKAaHHA BEIXOJHOIO 3epKaia
OTITHYECKOTO pe3oHaTopa’?

BapHaHTBI 0TBeTA:

1) OTHOINEHHE MOLTHOCTH H3TYYEHHA, IPOIIEIIIET0 Yepes
BBIXO0/JHOE 3epKaJI0 PEe30HATOPa, K MOIMHOCTH H31y4EHHA,
MMaJaromeH Ha HEero.

2) OTHOIIEHHE MOLTHOCTH H3ITy4YeHH, NIaJaloInero Ha
BEIXOJHOE 36pKAlI0 PE30HATOPa, K MOIIHOCTH H3TY4EHHA,
MIPOIIEIINETr0 YEPE3 HETO.

3) OTHOIIEHHE PagHyCOB KPHBH3HEI 3€PKaTl PE30HATOPA.

4) BenrH4HHa, ITOKA3bIBAIONIAA BO CKOIIBKO Pa3 YBEIHYHBACTCA
pacxoJHMOCTb H3IIYUEHHA IIOCIIE PE30HATOPA, II0 CPABHEHHIO
¢ aHAJTOTHYHOH BETHYHHOH I10CTIEe 0 JHOIIPOXOIHOTO
VCHIHTEA IPH HATHIHH HEOJHOPOJHOCTEH aKTHBHOH Cpebl.

YeM ompeaenaercsa yIiIobasi pacxoIHMOCTD Ia3€pHOTO
H3Ty49eHHA?

BapuaHTbl oTBeTA:

1) ®opMoH H3TyHarOIIEeH allep Ty PhI.

2) PasmMepoM H3Iy4arolleH anepTypal.

3) JInuHOH BOTHEI H3TYYEHHA.

4) ONTHYECKHM Ka4eCTBOM H3ITyUeHHA.

5) MoIHOCTEIO H3TYYEHHA.

6) ©oKyCHBIM paccTosiHHeM 00BeKTHBA 1711 (POKYCHPOBKH
H3IYUEHHA J1a3epa B 30HY 00padoTKH.

7) PaccToAHHeM MeK Oy H3Iy4alolleH anepTypoH nasepa H
(b OoKyCHPYIOITHM 00BEKTHBOM.

Kakas xapakTepHai 0coO0eHHOCTh KOHQOKaTbHOTO
HEYCTOHYHBOTO pe30HaTopa’?

BapHaHTBI oTBeTA:

1) @oKychl KOHIEBBIX CepHISCKHX 3epKal HaX0AATCA B
OJTHOH TOYKE.

2) ®oxychl 000HX KOHIEBBIX chepHIECKHX 3epKal HaX0odATCA
Ha MOBEPXHOCTH IPOTHBONOIOKHOIO 3epKaa.

3) Paguycel KpHBH3HBI KOHIIEBEIX CepHIESCKHX 3epKall
HAaXOJATCA B OJJHOH TOUKE.

4) Paguycsl KpHBH3HBI 000HX KOHIIEBBIX chepHIeCKHX
3EPKAT HAXOLATCA Ha IIOBEPXHOCTH IIPOTHBOIIOIOKHOTO
3epKana.

OJHOMPOXOTHOTO YCHIHTEA IIPH HATHYHH HEOJHOPOJHOCTEH
AKTHBHOH CpeIbl.

18
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Ne 8

Ne 9

Ne 10

Ne 11

Ne 12

K xaxoMy THITy OIITHYECKOI'0 Pe30HATOPa OTHOCHTCS
JIBYX3epKaIbHBIH PE30HATOP CO ChepHIECKHMH 3epKaTaMH C
pagHycaMH KPHBH3HBI 3epkal Ri=20 M HR>=-4 M H
paccToAHHEM MeXIY HHMH L=2 M?

BapuaHTbl oTBeTA:

1) HeycToHYHBBIH pe30HATOP.

2) VcToHYHBERIA pe30HATOP.

3) ILmockonmapalienbHbIH pe30HATOP.
4) Kond oKalbHEIH pe30HATOP.

K kakoMy THIy OIITHYECKOI'0 PE30HATOPa OTHOCHTCA
JBYX3epKalIbHbIH pe30HATOP cO c(hepHIECKHMH 3epKaTaMH C
panuycamMH KpHBH3HEI 3epKal Ri=20 M u Ro=10 M u
PacCTOAHHEM MEKIY HHMH L=5 M?

BapuaHTbI 0TBeTA:

1) HeycToM4HBBIH pE30HATOP.

2) YcTOHYHBEIH pe30HaTOpP.

3) IImockomapaiIenbHBIH PE30HATOP.
4) KoH$oKalbHBIH pe30HATOP.

Kakoe KoITHIeCcTBO MAKCHMYMOB HHTEHCHBHOCTH H3/1yUeHHA
B NIONEPEYHOM cedeHHH MoAbl TEMse OIITHYECKOTO
Pe30HaTOpa ¢ MPAMOYTOIbHBIMH 3epPKaIaMH 10 OCH X H Y,
COOTBETCTBEHHO?

Bﬂ]}l{ﬂl{Tbl OTEETA:
1) 6110

2)5u9

3)4u8

4)10u 18

Kakoe k0mTHYeCTBO MAKCHMYMOB HHTEHCHBHOCTH H3TyUCHHA
B IIOIIEPEYHOM cedeHHH Moael TEMo; omrHYecKoro
pe30HaTopa ¢ MPAMOYTOIbHBIMH 3epPKATaMH 10 OCH X H Y,
COOTBETICTBEHHO?

1N1u3

2)0m2

3H1u2

4)3us

Kakoii mapameTp r3MepsieTcs IpU UCI0/Ib30BaHKU JjaTuKa ['apTMaHa B COCTaBe aflalTUBHBIX
OINTHUYECKUX CUCTEeM?

BapuaHTBI 0OTBeTBI:
1. CmelieHHe L{eHTPOB (HOKAIbHBIX TISITeH, CYOPMUPOBAHHBIX CUCTEMON MUKDPOJIMH3.
2. VI3MeHeHye MOLHOCTHY U3/TyYeHUs Jla3epa.

3. Pa3HOCTh (ha3 Mexy U3myueHHeM, MPOLIEAIINM aKTUBHYIO CPe/y, PerlepHBIM JTyUOM.

19

4. Pa3HOCTh (a3 MeKly BOJTHOBLIMHU (PPOHTAMM M3/TyUeHHs], CMeIlleHHbIMU JPYT OTHOCHTENIBHO JpyTra.

Kakoti mapameTp 13MepsieTCs IPY UCTIOb30BaHUY CJBUTOBOTO UHTepdepoMeTpa /ISt aHaI|3a
BOJIHOBOTO ()POHTA M3TyUEHHS ?
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IICK-1.3

BapuaHTBI 0TBeTHI:

1. PasHoCTh (1)33 MeXAy BOJITHOBBIMHU (prHTaMI/I H3/1y4yeHus, CMeleHHbIMU IPYTr' OTHOCUTEJ/IBHO Apyra.
2. I3MeHeHNe MOLIHOCTY U3/ly4YeHus J1a3epa.

3. PasHocTh (ha3 Mexy UslydeHHeM, NPOLIEAIINM aKTUBHYO CPe/ly, PellepHbIM JIyYOM.

4. CMmelieHre L{eHTPOB (OKaNbHBIX MsTeH, CHOPMUPOBAaHHBIX CUCTEMOI MUKPOJIMH3.

BOHpOCbl OMKpbImo2o muna:

Ne 1

No 2

Ne 3

OnpenenuTs cpeIHIO0 HHTEHCHBHOCTH H3TYYEHHS B

¢ OKaIBHOM IIITHE OHO3EPKATHEHOTO OOBEKTIBA J1a3ePHOTO
TEeXHOJOTIIECKOro KOMILTeKca Ha 0aze HeMpephIBHOTO
HEOIMMOBOTO Ja3epa P CIEeIYIOIMNX HCXOTHBIX JTaHHBIX
- MOIITHOCTH NTazepHoro m3ny4deHnsa cocrtaBiusgeT 100 Bt;

- K03 QMIEeHT YBeTMHIeHN NCIIOIh3yeMOT0 B JIasepe
HEYCTOIMNBOIO pe30oHaTopa 2;

- mMapaMeTp ONTHIEeCKOro KauecTBa M?=2;

- IMaMeTp aepTypHl Tyda Ha BeIxone m3 oobexTnea 0,01 Mm;
- paanyc KpMBU3HBI OTpakaroneil IOBEpXHOCTH
dbokycupyromeit TuH3H 0,5 M;

- ¢popma m3mydaronieil anepTyphl — KOJbIIEBas.

OrmnpeaenuTs CPEeIHIOI0 HHTEHCHBHOCTE H31YYEHHA B
(GOKATEHOM IITHE OTHO3EPKATEHOIO 0OBEKTHBA JIa3€PHOT0
TEXHOJIOTHYECKOT0 KOMILIEKca Ha Oasze HenpepbiBHOTO CO2
3JIEKTPOPA3PHIBHOTO 1a3epa (I7IHHA BOIHEI 10,6 MKM) IIpH
CIIEAYIOIIHX HCXOJHBIX JaHHBIX :

- MOITHOCTE JIA3€PHOr0 H3MYUECHHA cocTaBgeT 10 kBT;

- K03()QHUIHEHT YBENHYEHHSA HCIIOIB3YEMOTO B JTa3Epe
HEVCTOHYHBOTO pe3oHaTopa 1.5;

- IapaMeTp ONTHYECKOro kadecTea M>=2.5;

- IHAMETP anepTyPHI1yYa Ha BEIXOI€ U3 00BEKTHBA 0,15 M;
- (hopMma m3nygaromel anepTyprl — KONBIEBAA;

- paaHyc KpHBH3HEBI OTPAKAOMICH IOBEPXHOCTH
(hoKvCcHpVIOMEH THH3E 2 M.
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Ne 4

Ne 5

Ne 6

OnpenenuTs cpeqHIOI0 HHTEHCHBHOCTE H3TYUEHHS B
(doKaTPHOM IIATHE OJHO3EPKATBPHOTO 00BEKTHBA JTa3EPHOTO
TEXHOJIOTHUECKOT0 KOMILTIEKca Ha 0a3e HEMPEPEIBHOTO
XHMHYECKOI'0 KHCIOPOAHO-HOAHOTO a3epa IIPH CIeIYIOIIHX
HCXO/IHBIX JAHHBIX:

- MOIITHOCTE JIa3€PHOT0 H3ITYYEHHA cocTaBIAET 50 KBT:

- K03 PHITHEHT YBeTHUEHUS HCTIOIB3YEMOTO B Ta3epe
HEYCTOHYHROTO pe3zoHaropa 1,8;

- mapaMeTp ONTHYECKOro kKagecTea M2=1.5;

- THAMET]P amepTypPHI Tyda Ha BEIXO/IE H3 00BEKTHBA 25 cM;
- ¢popMa H3Iygaromeii anepTyphl — KOJIBIEBas;

- pazuyc KpHBH3HEI OTPAa:KAKMIEH IOBEPXHOCTH
dokycupyromeii mTuA3E 0,75 M.

OmnpeneTHTs cpeTHIO HHISHCHBHOCTE H3IYICHHA B
(hoKaTEHOM IATHE OTHO3ePKATHHOI0 00BeKTHEA 1a3ePHOTO
TeXHOIOTHYeCKOro KOMITIeKea Ha 0aze HellpepEIBHOTO
Nd:YAG nazepa npH c1eyIOIIHX HCXOTHBIX TAHHBIX

- MOIHOCTE 1a3epHOIo H3TyHdeHHA cocTaBraeT 150 Br;

- k03 DHNHEHT YBeTHISHHA HCIIOIB3YEMOI0 B Tazepe
HeyCcTOHYHROTO pezoHaTopa 1.8;

- MapaMeTp ONTHYECKOTo KadecTBa M2=3;

- THAMEeTp anepTyphl Tyda Ha BeIxoze H3 o0bekTHBa 0,01 M;
- pagHyC KpHBH3HBI OTpazkarolleH IOBepXHOCTH
bokycupyromeH 1HH351 0.4 M;

- dopMa HaTyIarOmeH alepTYPEI — KOIBIIERAd.

OmnpenenHTs CpeHIOX HHTEHCHBHOCTD H3TYUEHHA B
(OKaTEHOM IAITHE OJHO3EPKATHHOTO 00BEKTHEA Ta3epHOH
CTCHI0BOH YCTaHOBKH Ha 0ase HenpepblsHOT0 CO;
ra3oJHHAMHYECKOTO JTa3epa (I1HHa BoaHEI 10,6 MKM) TIpH
CIIEAYIOLHX HCXO/IHBIX JaHHBIX:

- MOIITHOCTH J1a3epHOT0 H3nyueHHA cocTasndeT 100 kBT;

- K03 QHITHEHT yBeTHYEeHHA HCIIOIB3YEMOTO B T1azepe
HEYCTOHYHBOTO pesoHaTopa 1.8;

- TapaMeTp ONTHYECKOTro KadecTBa M2=2.8;

- IHAMETP anepTyphl Iy4yaHa BEIX0Ie H3 0ObekTHBa 0,18 M;
- hopMa H3myHaronieH anepTyphl — KOIbLIERad;

- paJHyC KPHBH3HBI OTPaAKAOINEH MOBEPXHOCTH
(boKxycHpyIOMeH THH3EL 3 M.
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Ne 7

Ne 8

OnpenemHTE MOMMEOCTE XHEMHYISCKOTO KHCI0POTHO-HOTHOTO
Ma3epa B COCTAEE JA3EPHOID KOMIUISKCA T THCTAHIHOHHOH
Mepena s H3IIy9eHHA B aTMochepe IpH CIeIVIOMHR
VCIOBHIN

- IPOTIHEHHOCTE ONTHHEeCKOHE Tpaccel 10 mu;

- HaMeTp T7IaBHOTO 38pKana CHCTEMEl GopMHpPOEAHHA
H3Ty9eHHT 2 M;

- K03 DHITHERT VESMHYSHHAA HEYCTOHTHEOTO a3epHOTO
pesoHATOpa © KOMBLEEOH amepTypol 2:

- MOKA3ATENE ONTHYECKOTO Ka9ecTEa HamydenHs MP=1 5;

- HHTETPATEHEH Ko3()dHIHEHT oclalIeHna HITyIeHHA B
atmochepe (koabdHEIHERT aTMocdepHOA IKcTHHELHE) (0,12
rl;

- TYpOYASHTHOCTE aTMoC(epEl ONpegenisTcad CIPYETYPHOH
(hVHKIHEH MOKAzaTeNd MpeloMIeHHs, pagHoH 10-19;

- TpebyeMad HHTSHCHEHOCTE HITYIEHHT B 30HE
HCIOME30EaHHA 1 KB/ o?;

BrmAHHEM TENJIOEOTO CAMOBOZIEHCTEHA H3TVHEHHA MOKHO
npeHedpedE.

Omnpepemute MomeEocTe CO; T320HHAMEHEECKOTO T32Epa E
COCTABE a38pPHOTO KOMIIIEKCA 119 JHCTAHITHOHHOH
Tepena i HTYUeHH E aTMocheps IPH CIeTyIOMHAL
VCIOEHAN:

- IPOTTEEHHOCTE ONTHISCKOH TPAccH 3 KM

- THAMETP TTIABHOTO 3ePKATA CHCTEMEl (HOPMHEpPOEAHHA
H3TVHeHHA | M;

- K03 HIHERT VECTHYEHH A HeYCTOHYHEOT O Ta3ePHOTO
Pe30HATOpA © KOJIELEROH anepTypod 1,8;

- OKA33TeNE ONTHIECKOT0 KA9ecTBa HaTyaeHns MA=2, 5;

- HHTETPATEHEH K03({QHIHEHT 0cT1a0IeHEA HITy4eHHA B
atmocepe (Ko3pdHIHERT aTMochepHOH SKcTHEEMHEE) 0,2
rrl;

- TYPOYVISHTHOCTE ATMOCHEPE]l ONPENSIIeTCa CIPYKTYPHOH
HVHEIIHEH TOKA2aTENd IPEI0MISHES, pagHoi 10-15;

- TpedyeMat HETEHCHEHOCTE H3Ty9EHHA B 30He
uenonszoeanna 0,2 kBr/oa?;

BimAHHEM TENIOEOTO CAMOBO3ISHCTEHA H3TVIeHHA MOKHO
npeHe0peds.
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Ne 9

Ne 10

OnpeaeTuTe OCHOBHEIE TAPAMETPHI HEYCTOHYHBOIO
KOH(OKATFHOTO pE30HATOPA, - PaJHyCHl KPHBH3HEI
KOHIIEBEIX 2€PKaJL, JNIHHY PE30HATOPA, MOIMHOCTh H YTOII
PACXOIMMOCTH H3ITyUEeHHA, IPH CIEAYKIIHX YCIOBHAX:

Twun nazepa: CBEpX3BYKOBOH HENPEPHIBHBIH XHMHUECKHI
KHCIIOPOIHO-HOIHEIH Ia3ep;

["aGaputer akTuBHO# cpeapl: 1000 MM (B0 OCH
pe3onatopa)X 120 MM (o BEICOTE COILTOBOTO 0710Ka) X 60 MM
BIIOTh TOTOKA AaKTHBHOM CPEIHI;

Koaddummment yeunennsa cradoro curnana: 0,5 ml;
HMuTeHcHBHOCTE HackeHHA: 1 KB1/cM?2;

KoaddbunmenT ypenmdaennsa pezonaropa 2;

[TapaMeTp oNTHYECKOr0 KauecTBa H3TydeHHA MZ=3;
BHyTpHpe30HATOPHEIE IOTEPH: ONPENENAIOTCA IIOTEPAMH Ha
3epkanax - 0,1 % mnpu xKaxa0oM OTpaKeHHH,

TpebGoparma k THITY H KOHOHTYpaITHH PE30HATOpPA:
HEYCTOHYHBEIN KOH(OKATEHEIH PE30HATOD «ITOIOKHTETEHOMH
BETBH» (BEIXOJHOE KOHIICBOE 3€PKAI0 BEITYKIIOE, BTOPOE
KOHIIEBOE 3€PKAJI0 BOTHYTOE), IBYX-IIPOXO IHEI [1-00pazHbIii
¢ KBaJpaTHOMH aniepTypoH; A/IHHA Pe30HATOpa U3
KOHCTPYKTHBHEIX co0OpakeHuit Ha 20% OOIBINE ITHHEI
AKTHBHOMH CpEJIEL.

[IponzeecTH HEOOXOAMMEBIE pacUETHI H H300pazuTh
CXEeMATHYHO KOH(HTYPAITHIO pe30HaTopa H popMy
H3Iy4aromeH allepTypEl.

OmpenendTs OCHOBHEIE IapaMeTpEl HEYCTOHYHBOTO
KOH(OKATBHOIO PE30HATOPA, - PaJHyChl KPHEH3HEL
KOHIEBEIX 3epKal, IIHHY pe3oHaTopa, MOITHOCTE H VIO
PacXoIHMOCTH H3IYYEHHI, IIPH CISIVIOMHX VCIOBHIX
THn nasepa: cBepX3BYKOBOH HenpephIBHEIH CO;
rasoJHHaMHYIeCKHE Tasep;

Tabapure! akTasHOH cpensr 1500 My (Bxoas ocH
pesoHaTopa) X 160 MM (10 BBICOTE COMIOBOTO OI0Ka) X 80 MM
BIOIE OTOKA AKTHBHOH Cpebl;

Koapdumrent yerrerns ciaboro cargama: 0,5 mrl;
HHTeHCHBHOCTE HackmmeHHd: 0.8 kBT/em2;

Koa¢duupent yeennueHns pesoHatopa 1.§;

TIapameTp ONTHYECKOTO KauecTBa H3IydeHHT MI=4;
BHyTpHpe3oHaTOpHEE IIOTEPH: ONpeJeIgi0Tcd IoTEPAMH Ha
3epranax — 1.5 % NpH KakIoM OTpakeHHH,

TpeboBaHHT K THIY H KOH(QHIVPAIHH pe30oHATOPA:
HeyCTOHYHERH KOHGOKATPHBE Pe30HATOP «IOI0KHISABHOR
BeTEH» (BEL{OJHOE KOHIIeEOE 3epKAllo BEIIVKIOe, BIopoe
KOHIIEBOE 3ePKaI0 BOTHYTOe), JBYX-IPoXoaHblH [T-00pasHbi
¢ KBaJpaTHOH anepTypoi; ITHHA pe3oHaTOpa H3
KOHCTPYKTHBHBIX cooOpaskeHHH Ha 20% Donblle JTHHEL
AKTHEHOH CpelbL

IIpouseecTH HeoOXOIMMBIE pacueTsl H H300Pa3HIE
cXeMaTHIHO KOH(DHIVPAIHIO pe3oHaTopa H hopMy
H3Ty4aromed anepTyphL
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PaccuHTath yroi pacxoIHMOCTH H3TYYCHI HEOJHMOBOTO
nasepa no yporHK 81% oOmel MOIHOCTH, ecTH popma
alepTyPH!I KONIBIIEBA] C BHEITHUM JHAMETPOB 20 MM,
BHYTPEHHHM 10 MM; 1HCTIEpcHA (Ga3bl BOTHOBOIO GpOHTa
manydennd 0,2 paa?.

Ne 11 CpaBHute Mexxay coboit CO2 ¥ KUC/IOPOJHO-HOAHBIH Jla3ep C TOUKU 3PEHUS TIPOXOXKIEHHS JIa3ePHOTO U3/TyUeHHs uepe3

Ne 1

Ne 2

Ne 3

OnpenenuTs CpeTHIOI HHTEHCHBHOCTE H3IYUEHHA B
(OKaTEHOM ILTHE OJHO3EPKAIBHOTO OOBEKTHBA J1a3€PHOTO
TEXHOJIOTHYECKOT0 KOMIUIEKCa Ha 0a3e HellpepPBIBHOTO
HEOJUMOBOTO JIa3epa IIPH CIEAVIOMHX HCXOJHBIX TaHHBIX
- MOIITHOCTB JI1a3€pHOI0 H3Iy4eHd cocTaBngeT 100 BT;

- K03 QHIHEHT YBENHYEHHA HCIIOIB3YEMOTO B J1a3zepe
HEYCTOHYHMBOTO pe30HaTOpa 2;

- IapaMeTP ONTHYECKOro KagecTea M?=2;

- IUAMETP allepTyPEL Ivda Ha BeIXoe H3 00beKkTHBA 0,01 M
- pamHyc KPHBH3HEI OTPAKAIOMIEH IOBEPXHOCTH
doxycHpyromei THH3k 0,5 M;

- (hopMa H3TyYArOMIEH allepTYPHI — KOIBLIEBAd.

Bapuaninot oneema:
154 xBt/cMm?
2290 kBT/cMm?
0.23 Bt/m?

570 Bt/m?

OmnpeaenuTs CPEIHI HHTEHCHBHOCTE H3TYYEHHA B
(OKATEHOM IITHE OTHO3EPKATTLHOTO 0OBEKTHBA JIA3€PHOT0
TEXHOJIOTHYECKOr0 KOMILIEKCa Ha Oa3e HenpephiBHOTO CO2
37IEKTPOPAa3PHIBHOTO 1a3epa (IIHHA BOIHEI 10,6 MKM) IIpH
CIIEAYIOIMHX HCXOJHBIX JAHHBIX :

- MOIDHOCTE JIa3€PHOT0 H3MTYUYEHHA coCTaBIaeT 10 KBT;

- K03 (QHIIMEHT YBETHIEHHA HCIIONB3YEMOIO B 1a3€pe
HEYCTOHYHBOIO pe3oHaTopa 1.5;

- MapaMeTp ONTHYECKOI0 KauecTBa M?=2.5;

- THAMETP anepTyPEI IyYa HA BEIXOE U3 00BeKTHRA 0,15 M;
- (hopma H3yYAKOIIEH alepTypPhl — KOJIBIEBAA

- paaHyc KpHBH3HEI OTpaKAKOMIEH IOBEPXHOCTH
(OKYCHPYIOIIEH THH3H 2 M.

Bapuanmut omeema:
10.9-10° Bt/™m?
1320 kB1/cm?
0,34 Bt/™m?
55:10% Br/Mm?
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Ne 4

Ne 5

OnpeaenuTh cPEeIHIO HHTEHCHBHOCTE H3ITYUEHHA B
(hOKaTEHOM MATHE OJTHO3EPKATBEHOT0 00BEKTHEA JTa3€PHOTO
TEXHOJIOTHUECKOT0 KOMILTIEKca Ha 0a3e HEMPEPEIBHOTO
XHMHYECKOT0 KHCIOPOJIHO-HOHOTO Na3epa MPH CIIeAYIHX
HCXO/IHBIX JaHHBIX:

- MOIITHOCTB J1a3€PHOT0 H3TyueHHs cocTaBsieT 50 kBT:

- K03} QHUITHEHT YBeTHUEHHU HCIIOIB3YEMOTO B Ia3epe
HEYCTOHYHBOTO pe3zoHaropa 1,8;

- MapaMeTp ONTHYECKOT0 KauecTBa M2=1.5;

- ITHAMETp allepTypPHI JIyda Ha BEIXO/Ie H3 00BEKTHBA 25 CM;
- popMa H3Iydaromeii anepTyphl — KOJIBIEBas;

- paauyc KpHBH3HBI OTPaKAKIMIEH MIOBEPXHOCTH
dboxycupyromeit THH3E 0,75 M.

Bapuaninet omeema:
1,95-101¢ Bt/m2
2290 kB1/cMm?
0,23 Bt/m2
570 Bt/M?

OnpenennTh CPETHIOK HHTEHCUBHOCTE N3ITYYEHUS B
(dOoKaTBEHOM IIATHE OJTHO3€pPKaTbHOI'O0 OOBEKTIBA J1a3€PHOTO
TEXHOJOINUECKOTO KOMILIeKca Ha 0a3e HEIPephIBHOTO
Nd:YAG naszepa npu cIeQyHOIMUX NCXOTHBIX JaHHEBIX

- MOIITHOCTH JIa3epHOT0 n3nydeHus cocrasirieT 150 Br;

- k03 punreHT yBenudeHnd NCIIOIB3YEMOTO0 B Tazepe
HEYCTOIYNUBOIO pe3oHaropa 1,8;

- mapaMeTp OINTHYECKOro KauecTBa M*=3;

- IHaMeTp alepTyphl Tyda Ha BbIxojie u3 oowsekTura 0,01 m;
- paamyc KpUBHU3HBI OTpakaloleil HOBEPXHOCTH
dbokycupyromeii muHzs1 0,4 M;

- popMa n3Iydaromeii anepTyphl — KOIBIIEBasl.

Bapuarmot omeema.
127 xBt/cm?
3220 kBt/cm?
0,067 Bt/m?

5 kBt/cm?
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Ne 6

Ne 7

OnpenennTts CpeJHIOK NHTEHCHBHOCTE U3TYUEHUA B
(OKaTBHOM IATHE OJTHO3EPKATFHOTO 00BEKTHERA Na3epHOii
CT€HIOBOI yCTaHOBKHU Ha 0aze HenpepriBHOro CO;
razoJJHHaMIYeCcKOro nasepa (JunHa BoaHE 10,6 MKM) mpu
CIIEQYIOIIX NCXOIHBIX JaHHBIX

- MOIIIHOCTH JTazepHOro n3nydeHusa coctapisaeT 100 kBT;

- K03 QuNIEeHT yBeIUISHNIA HCIIOIB3YEMOT0 B Tazepe
HEYCTONYNBOTO pe3oHaropa 1,8;

- IapaMeTp ONTHYECKOro KauecTBa M*=2 8;

- IUaMeTp anepTyphl Iyda Ha Beixoje n3 oowsektuna 0,18 m;

- popMa H3IyUaromeil anepTyphl — KOJIbIIeBasd;
- paamyc KpUBU3HEI OTpakaroIeil HOBEPXHOCTH
(dOKyCHpYIOMIEil THH3E 3 M.

Bapuanmot omeema.
559 xkBt/cm?
1320 kB1/cm?
0,34 Br/m?
55-10% Br/m*

OnpenendTs MOITHOCTh XHMHYECKOTO KHCI0POTHO-HOTHOTO
7a3epa B cOCTaBe J1a3epHOT0 KOMILIEKca A1A JHCTAaHITHOHHOH
nepeadH H3Ty4eHHA B aTMoc(epe MPH CIeAYIOITHX
YCIOBHAX:

- IPOTAKEHHOCTh ONTHYECKOH Tpaccel 40 kM

- THAMETP TTaBHOTO 3epKajla CHCTEMBI (hopMHPOBAHHA
H3IY4eHHA 3 M;

- K03 QHIIHEHT YBETHUEHHA HEYCTOHIHBOTIO 1a3ePHOTO
pe30HaTopa ¢ KOJIBbLEBOH anepTypoH 2.5,

- TIOKa3aTellb ONTHYECKOTO KadecTsa H3TydeHnd M2=1_5;

- HHTErpATbHBIH K03 QHITHEHT 0cIablIeHHd H3TYYEHHA B
atMocdepe (kosddumrent armochepHOH SKCTHHKITHHE) 0,14
KMl

- TypOyIeHTHOCTD aTMOC( ephl OTIpe/jenAeTcA CTPYKTYPHOH
byHKIHeH ToKa3aTelsa NpeIoMIeHHA, papHOH 10-16;

- Tpe0yeMad HHTEHCHBHOCTE H3IIV4EHHA B 30HE
HcnionsszoeaHug 500 Br/em?;

BinAHHEM TEILTOBOIO CAMOBO3AEHCTBHA H3TYIEHHA MOKHO
nmpeHedpeds.

BRI)HRHTBI OTBETA:
1) 5 140 Br
2)34 770 Br
3)56,3 KBr
4)2,3 MBT
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Ompenenurs MommHOCTE CO; ra3oIHHAMHYECKOTO J1a3epa B
COCTaBe JIA3€PHOI0 KOMIUIEKCA 14 JHCTAHITHOHHOH
nepenauyn U3 IydeHHS B aTMocdepe PH CIeIyITHX
YCIOBHAX:
- IPOTSAKEHHOCTD ONTHIECKOH TPacchl 2 KM;
- IHaMETP ITABHOTO 3epKaja CHCTEMBI (popMHPOBAHHA
u3IydeHus 1,5 m;
- K03 PHUITHERT yBEeIHIEeHHA HEYCTOMYHBOTO JTa3€PHOTO
pPE30HATOPA ¢ KOJIBLEBOH anepTypo 1,5
- IOKA3aTelb ONTHYECKOTO KaueCcTBa H3nydeHns M>=2 8;
- HHTerpajIbHbIH K03¢ dHIHEHT 0caa0IeHHusI H3TyIeHHS B
atMochepe (korddurmeHT atMochepHOH SKCTHHKIHH) 0,4
KM
- TypOYIeHTHOCTh aTMOCGEPHI OIIpeAeIIeTCS CTPYKTYPHOH
(byHKIHEH MoKas3aTems IpeToMIeHHs, paBHOi 1015;
- TpedyeMas HHTCHCHBHOCTh H3IIY4UEHHS B 30HE
Henoiab3osanug 2000 Bt/M?;
BiaugHHEM TEIUIOBOTO CAMOBO3IEHCTBHS H3TYUEHHI MOKHO
IIpeHeOpeysb.

Ne 8
Ut0o mpoHcXoauT ¢ ko3¢ HIHEHTOM 0clIadlIeHHd H3TYUCHHS
MpH pacHpOCTpPaHEHUH J1a3epPHOTO H3TYYeHHS B aTMochepHOM
KaHaJle ¢ POCTOM METEOPOJIOTHIECKOH JATbHOCTH BHIUMOCTH
(M/IB)?
1. YMeHbIIaeTcs.
2. YBeIHU4HUBacTCH.
3. He meHsgeTcA.
4. OH Bcerja paBeH HYJIIO.
5. M3MeHsgeTCq 10 TapMOHHYECKOMY 3aKOHY C PaCCTOSHHEM.

Ne 9
quy PaBCH YI'OJI pacXOIHMOCTH H3TYUYCHHA KHCIIOPOIHO-

HOJTHOTO JIazepa o YPOoBHIO 8 1% 001IeH MOIMTHOCTH, €CIIH
(hopMa anepTyphl KOJIbIIEBas C BHEIIHUM JHAMETPOB 40 MM,
BHyTpeHHUM 20 MM; 1ucriepcHs (a3l BOIHOBOTO (hpOHTA
m3nydgerns 0,4 pag’?

B&pHaHTBI OTBETOB:

0,000195 pax;
1,04 pan;
1 Mxpan;
23 pan;
0,2 paxn;
3 pan.
Ne 10 Kakum TH1oM abeppaiiyii MOXXKHO rpeHe6peub Mpy MPOeKTHPOBAHUY 3epKa/TbHOTO 0OBEKTHBA 171 TEXHOJIOTHUECKOTO
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nasepa?

BapuanTe! oTBeTa:
1. Cepuueckumu.
2. Komoii.

3. AcTurmatr3Mom.

4. XpomaTuueCcKUMH abeppariusmM.
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