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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
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IIporpamMmmMmy cocTaBuiI:

Kadenpa N1 JTASEPHASI TEXHUKA
CrpaxoB Cepreii FOpreBuy, 4.T.H., npodeccop, mpodeccop

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

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OIITUKA JIASEPOB

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:

ITK-1.1 — CniocobeH K aHa/iu3y 3a/laudl 10 TIPOEKTHPOBAHUIO THITOBBIX CHUCTeM, IPUOOPOB, Y3/I0B U JleTajiei
Jla3epHOM TEXHUKH, J1a3ePHBIX ONTHKO-3/IeEKTPOHHBLIX IPUOOPOB U CUCTEM

ITK-1.3 — CriocobeH K pacyeTy, NMPOEKTUPOBAHUIO M KOHCTPYHMPOBAHUIO B COOTBETCTBUH C TEXHHUECKHM
3a/laHUEeM THIIOBBIX CUCTeM, MPUOOPOB, JieTasiedl U y3/10B Ha CXeMOTEXHUUECKOM U 3/IEMEHTHOM YPOBHSIX

@DopMHUPOBaHUIO KOMITETEHLIMM CITY)KUT JAOCTIDKEeHHe C/lelyIOLUX pe3y/sTaToB 00pa3oBaHust:
IIK-1.1

3HAHUA:

3HaeT OCHOBHbBIE ()HU3UUECKHe TPUHIUIBI paboThl ONMTUYECKUX CUCTEM, MPUOOPOB, y3/I0B U ZeTanei
Ma3epHBIX U ONTHKO-3JIEKTPOHHBIX TIPUOOPOB U CUCTEM.;

YMeHus:
YMeeT pOBOJUTH MOJe/IMPOBaHNEe M PACUeT ONTUYECKUX IPOLIeCCOB WM CHUCTEM JIa3ePHOW TeXHUKH C

NMpUMeHEeHHEeM COBPEMEHHBIX KOMITBIOTEPHBIX CPEACTB.;

HAeblKu:
BJI&,Z[EET HaBLIKaMU CMCTEMHOI'0 aHa/Ii3a CJIOKHBIX TEXHUUYEeCKHUX 00beKTOB U ymeeT MpUMEHATh UX IPpU

MPOEKTHPOBAHUY THIIOBBIX ONTHUECKUX CUCTEM, TPUOOPOB, Y3/10B U 3IEMEHTOB JIa3epPHON TeXHUKH..
IK-1.3

3HAHUS:

3HaeT OCHOBHbIE METOAUKH pacyeTa, MOAXOAbl K MPOEKTUPOBAHUIO, TTPUHLUITHAA/IbHbIE KOHCTPYKTHBHbBIE
0CODEHHOCTU M TEXHUUECKUN OOMMK ONTUYECKUX MPHUOOpPOB, Y3/I0B U 3/IEMEHTOB JIa3€PHBIX M OINTHKO-
3JIEKTPOHHBIX TTPUOOPOB U CUCTEM.;

YMeHUS:

YMeeT aHaMM3MPOBaTh TEXHUUECKOe 3a/laHue, OTMpe/iesisas KIHoueBble TpeOOBaHMS K MPOEKTUPYEMOMY
00BEeKTY, YUUTHIBATH 11€/IeBOE Ha3HAUEHHe, YC/IOBUS IKCTUTyaTal[ii U KOHCTPYKTUBHbIE 0COOEHHOCTH J1a3ePHOU
CHCTEMBI B LIeJIOM MPY NMPOEKTUPOBAHWUY KOHKPETHBIX 3/IEMEHTOB U Y3/I0B OITHKH JIa3epOoB.;

HABbIKU:

ViMeeT HaBBIKM pacueTa, IPOEKTUPOBaHMWS W pa3pabOTKU KOHCTPYKTOPCKOM [JAOKYMEHTAIuu st
OTITUUECKUX TIPUOOPOB, V37I0B U 3J€eMEHTOB Jia3epHBIX WM ONTHKO-3JIEKTPOHHBIX TIPUOOPOB U CHUCTEM C
WCT0J/Ib30BaHNEeM COBpeMeHHbIX rakeToB CATIP..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmaa OIITUKA JTA3SEPOB siisieTcst JUCIIMTTHHOM 00s13aTe/IbHO#M YacTu 6/10Ka 1
[porpaMmsl IIOATOTOBKY 110 HarpasieHuto 12.03.05 Jla3zepHas mexHuKa U /a3epHble MexHOA02UU.

CogegmaHHe JUCLIUIIMHBL ~ SIBJISIETCS  JIOTMYECKUM  Tpojo/bkeHdeM  aucuuriimH:  OCHOBBI
JIABEPHOU TEXHUKUW, OCHOBBI OIITUKH, ITPUK/TAJHAS OITTUKA.

Copep>kaHue AUCLUTUIMHBI SIBIsieTCsT 0CHOBOM A1t ocBoenus aucuuriiud: JIASEPHBIE CUCTEMBI
CIIEIIUAJIBHOI'O HA3HAYEHWUS, BUO-MEJUIIMHCKUWE WM JIASEPHBIE KOMIUIEKCBHI,
MOIIHBIE JIA3EPB], JIABEPHBIE METPOJIOITMYECKHWE CUCTEMBI, JIASEPHBIE CUCTEMbI
JUCTAHIIMOHHOI'O 30HAVPOBAHUNSI, HAYUYHO-UCCJ/IEJOBATE/IbCKASI PABOTA,
ITOAI'OTOBKA K ITPOLIEAYPE 3AIIINTHBI n 3AIIUTA BBIIIY CKHOM
KBAJIMOGUKAIITMOHHOWM PABOTHI.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH PUMEHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTU4yeCKOTo aHa/ln3a U MOZle/TMPOBaHus B UHKeHePHOU JiesiTe/TbHOCTH, CBSI3aHHOM C
MPOEKTUPOBaHUEM, KOHCTPYUPOBAaHUEM U TEXHOJIOTUSIMU MPOU3BO/CTBA Jla3epHOU TeXHUKU

¢ OIIK-3 — CrniocobeH pOBOJUTE 3KCIIEPUMEHTAJTbHbIE UCC/IEZIOBAaHUS U U3MepeHusi, 00pabaThiBaTh U
TIpeJCTaB/ATh M0JyUeHHbIe JaHHbIe C YUeTOM CIel(prKY MeTOZI0B U CPeZCTB Jla3epHbIX UCCIe[0BaHUM
Y U3MepeHu

o TIK-1.1 — CniocobeH K aHa/M3y 3a/lauy 110 MPOEKTHPOBAaHUIO TUIIOBBIX CUCTEM, PUOOPOB, y3/I0B U
JeTasneli la3epHON TEXHUKH, JTa3ePHBIX ONTHKO-3JIEKTPOHHBIX TIPHOOPOB U CUCTEM

¢ [TK-1.3 — CriocobeH K pacueTy, TPOEKTUPOBAHUIO U KOHCTPYUPOBAHHUIO B COOTBETCTBUH C TEXHUUECKUM
3a/laHUEM THITOBBIX CUCTEM, MPUOOPOB, JeTasell U y3/10B Ha CXeMOTEXHHUUECKOM U 37IEMEHTHOM YPOBHSIX

¢ TIK-1.5 — CniocobeH MPOBOUTH YMC/IEHHbIE OIIeHKU TTapaMeTPOB JIa3ePHOTO W3/TyUeHUs U TPOLIeCCOB
B3aMMO/IE}CTBYS 1a3epHOT0 U3/yueHUsl CO Cpe/jlaMU



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

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O
JIekuun
IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IIK-1.1

TIK-1.3

Pa3pen 1. OCHOBHBIE 3/1IeMeHThI ONITHYECKOr0 TPAKTa JIa3epHOH CHCTeMBI.
Knaccudukanms 1 0CHOBHbIEe CBeJleHHsl M3 TeOPHUH ONITHYECKHX Pe30HaTOpOB.
CTpyKTYypHO-IapaMeTPHYeCKHil CHHTe3 ONTHYeCKHX pe30HaTopos.. 1.1.
OCHOBHBbIe CBeZieHHst 0 AUcLUIUIHe "OnTrKa nasepos”. 1.1.1 IIpegmeT 1 06beKT
M3yYeHUst JUCLUUIIMHEL 1.1.2 CTpyKTypa AMCLMIUIMHBI M NIepeyeHb KOHTPOJIbHBIX
MepornpusaTUid. 1.1.3 3HaHMs, yMeHUs], HaBbIKK M KOMIIeTEHLIUH, KOTOpbIe jaeT
pucuuruiHa. 1.1.4 MecTo U posb AUCLUIUIMHBI B IpoLiecce (pOpMUPOBAHHUS
CrieljManucTa 1o nasepHoi TexHuke. 1.1.5 OnTrueckuit TpakT J1a3epHOI cuCTeMbl 1
€ro OCHOBHbI€e 371eMeHThI. 1.2 OnTUYecKHil pe30HaTOP - OCHOBHOM 3/1eMeHT J1a3epa.
1.2.1 OnTrueckuii pe30HaTOP Kak 00bEKT U3yueHus B HHU3NUECKOM M UH)KEHePHO-
TeXHUUYeCKOM I/1aHe. 1.2.2 OCHOBHbIE XapaKTePUCTHUKHU Pe30HaTopa U UX CBSI3b C
rapamMeTpaMH akTUBHOM cpefipl. 1.2.3 Knaccudykarys onTHYeCKUX pe3oHaTopoB.
1.2.4 YcnoBue craljMoHapHOM reHepaliuy 1 opmysia Purpozia st ontuueckux
pe3oHatopoB. 1.3 CTpyKTypHO-NIapaMeTpHYeCKuii CUHTe3 pe3oHaTopos. 1.3.1
YcTOMUMBBIM ¥ HEYCTOHUMBBINA pe30HATOPHI - OIIpeie/ieHre, OCHOBHbIE CBOICTBA U
ocoberHocTH. 1.3.2 CBsi3b MapaMeTPOB Pe30HATOPA C XapaKTePUCTHKAMH
nsnyuenus. 1.3.3 LleneBast GpyHKLMsS NPY ONTUMM3ALMK YCTOMYMBBIX U
HeYCTOHYHMBBIX Pe30HATOPOB. JJa/bHsis 30Ha M PaCXOAMMOCTb M3/TyueHust. SIpKocTh
W3/Ty4eHHs] U UHTeHCUBHOCTb U3/TyueHus B la/bHeil 30He. 1.3.4 Anroputm
CTPYKTypHO-TIapaMeTp14ecKoro CHHTe3a pe3oHaTopoB. 1.3.5 PacueT 0CHOBHBIX
r1apaMeTpoOB pe30HaTopa MpH MPOeKTHPOBaHHH.
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Paspen 2. OnTHYeCKHi Pe30HATOP B MPUO/II)KEHUH re0MeTPHYECKOi 1
muppakioHHON onTHKH. Moj0Basi CTPYKTypa ONTHYECKOT0 Pe30HaTopa H ee
BJ/IMSIHHE Ha XapaKTePHCTHKH J1a3epHoro u3ydyeHus. 2.1 OnycaHue onTuuecKux
SIBJIEHUI1 B IPUO/IM>KEHNH TeoMeTpHUUeCKoi onTHKHA. OCHOBBI MATPUYHOI ONTHKH.
2.1.1 TeomeTpuyeckoe 1 AU(paKLIMOHHOE ONHCaHKHe ONTHYeCKHX MPOLIeCCoB.
IMapakcuabHoe npubkenre. Oco6eHHOCTH, IPeUMYILeCTBa U HeOCTAaTKH
TIpe/ICTaB/IeHUsT ONITUYECKHX 37IeMEeHTOB J1a3ePOB B TeOMETPUYECKOM NPUOIKeHHH.
2.1.2 OCHOBBI MaTPHYHO# ONTHKH. JIydyeBble MaTPHLIbI OCHOBHBIX ONTHYECKHUX
3/1eMeHTOB. MaTemMaTrHuecKoe orycaHe M pacueT CI0XHbIX ONTHYECKUX CUCTeM C
TOMOIL|bI0 MaTPUYHOM ONTHKH. 2.1.3 PaccMOTpeHHe KOHKPETHbIX IIPUMEPOB
TIpe/ICTaB/IeHHUsI ONITHYECKHX 37IeMEHTOB U CUCTEM C TTOMOLLBI0 MaTPUYHOM ONMTHKH.
2.2 VHTerpanbHOe ypaBHeHKe pe3oHaTopa. OnMcaHye pe30HaTopa C Mo3ULn
CKa/IsipHOM TeopHu Audpaxiuu. 2.2.1 DeMeHTbI CKa/ISIPHOM Teopuu AUdpakLu B
TpUMeHeHUH K ONTUYeCKHM Pe30HaTopaM M JPyriM ONTUYeCKHM 3/1eMeHTaM
71a3epoB. 2.2.2 OCHOBHBbIE TI0JIOXKEeHHsI CKa/ISIPHOH Teopuu Audpaxiyy. KomniekcHast
amruTya nojisi. [lpunnun Ioiirenca-®penertsi. Ipubmokenus ®penens U
®payHrodepa. 2.2.3 OnTryeckuii pe30HaTop B reOMeTPUUYeCKOM U JU(PPaKLIMOHHOM
npubKkeHny. KoMniekcpoBaHie MaTPUYHON ONTHUKU U CKa/SIPHON TeOpUn
AM(paKLyK B ONIMCAHUK pe30HaTopa. MIHTerpansHOe ypaBHeHHe pe3oHaropa. 2.3
DopMHpOBaHHe MOJOBOH CTPYKTYPbI 3/1eKTPOMarHUTHOTO MOJIsi B pe30HaTopax
pasinyHoro turna. 2.3.1 IToHsiTHe MOJOBOM CTPYKTYPbI pe3oHaTtopa. I1pojonibHbIe 1
rioniepeunblie (TEM) Mop! 1 MX BAMsIHUE Ha TTapaMeTphl H3/Iy4eHus j1a3epa.
DU3NYeCKHiT CMBICI HHZIEKCa 1 TOpsifiKa MOibL. 2.3.2 YacTHbIe CTydau pelleHus
MHTerpaibHOro ypaBHeHUsi pe3oHaTopa. IToHsTHe raycoBa IyyKa, KayCTHKH,
nepeTspkku. 2.3.3 OcobeHHOCTH HOPMUPOBAHMSI MOJOBOM CTPYKTYDbI B
YCTOMUMBBIX, HEYCTOHUMBBIX U T/IOCKOIIApa/l/ie/IbHbIX pe30HaTopax. 2.4
Jlono/HUTe bHbIE BHYTPHPE30HATOPHbIE ONTHYECKHE 3IEMEHTBI Ji/Isl YIIPaB/IeH s
TriapaMeTpamu J1a3epHOr0 U3/TyYeHHs].
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Paszpen 3. OnTHYecKHe HCKKEHHS U HX BJIMSIHUE HA XapaKTePHCTHKH
na3epHoro usnyuenus. 3.1. Knaccudukanus nckakeHuid ONTHYeCKOro curHaza. 3.2
BiusiHyie HEOHOPOAHOCTH CPE/Ibl PACTIPOCTPAHEHHSI JIA3EPHOTO U3/yUeHHsl Ha ero
napametpsl. 3.3. Metoz abeppaliioHHBIX KO3(G(HULMEHTOB /ISt pacyeTa BIHsSHHS
BHYTPHUPE30HATOPHBIX HEOHOPOJHOCTEl B HEYCTOIYMBOM pe30HaTope Ha
1apamMeTpbl U3/1yUeHusl.
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Paspgen 4. OnTHyeckHe CHCTeMbI, HCIIO/Ib3yeMble B J1a3ePHOH TeXHO/I0rHYecKoi
oGpaboTke MarepuaoB. 7.1 CucTeMbl [jjist Ia3ePHOI TEXHOIOTHUECKOM 06paboTKI
MarepuasoB. 7.1.1 OcHOBHbIe 3/71eMeHThI ¥ KOMITAaHOBKA CHCTeM JI/IsI J1a3epHO
TeXHO/IOrMueckoi 06paboTku Marepuasos. 7.1.2 ONTHYeCKHe CHCTEMBbI 0CTaBKH
J1a3epPHOT0 U3/TyYeHus B 30HY 06paboTku. 7.1.3 TIpuMepsbl NpaKTHUeCKON
peayM3alLy ONTHYeCKUX CHCTEM J1a3epPHON TeXHOI0rnueckor 06paboTku. 7.2
OrnTHyecKue CHCTeMbl (JOKYCHPOBKH JTa3ePHTO M3/TyUeHHs] Ha OCHOBE 37IeMEeHTOB
TPOXOZIHOM ONTHUKU. 7.2.1 MaTtepuarbl MPOXOAHON ONTHKH. 7.2.2 KOHCTpyKLMH
OINTHUYECKUX CUCTEM Ha OCHOBe NPOXOAHOW ONTUKHU. JIuH3bIL. 7.3 OnTHueckue
cucTeMbl (POKYCHPOBKH J1a3ePHOTO U3/Ty4eHHst HA OCHOBE 3/IeMEeHTOB OTpasKarolLjei
onTukK 7.3.1 MarepHasbl ¥ KOHCTPYKL[MM OTPaXKAOLIMX ONTHYEeCKUUX 37IeMEHTOB.
3epkasa. 7.3.2 KOHCTPYKLMM ONTHYECKUX CUCTEM Ha OCHOBE OTpPaykarolLjeld ONTHKH.
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Paszpen 5. Onruka arMoc(hepHOro KaHasia rnepejiauy J1a3epHOro U3rydeHus. 5.1.
Ananu3 pu3MUecKrX NpoLieccoB B aTMOCHEePHOM KaHasle M UX BIUsSHHS Ha
rapameTpbl Jia3epHoro usaydeHust. 5.1.1 OBLme CBeeHus O CTPYKTYPe U COCTaBe
armocdepsl. 5.1.2 Ou3HYecKye IPOLiecchl, OKa3bIBaIOLIMe BIUSHUE Ha IPOXOXKAeHHe
J1a3epHOro M3nydeHus. 5.1.3 AHanM3 BIUSHUS CBOMCTB aTMOC(epsl Ha apamMeTpbl
J1a3epHOr0 U3/yYeHust. 5.2 DHepreTHueckoe oc/ab/ieHye 1a3epHOro U3/MydeHus pu
MPOXOXKZieHHH arMocdepbl. 5.2.1 Moseky/spHOe MOIVIOLIeHHe U pacCesHue.
Paccesizue Pasiest. OKHa MPO3payHOCTH aTMOC(EPHI B 3aBUCHMOCTH OT
CreKTpaIbHOTO COCTaBa M3/yyeHHs. 5.2.2 A3po30/1bHOe MOIVIOLIeHHe U paccesHUe.
Teopust Mu. MeTteoposoruyeckas JalbHOCTb BUUMOCTH U ee CBsA3b C llapaMeTpaMu
armMoceps! U MPOXOAALIETO 1a3epHOro u3nydenus. 5.2.3 O6061ujeHHOe
nipe/icTap/ieHye 06 SHepreTHUeCKoM 0C/TableH N /Ta3epHOTO U3/TydeHHs B aTMocdepe
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rdpaKLym.

TP Pa3/IMYHBIX KTMMATHYeCKHUX ¥ Ce30HHBIX YCI0BHsX (06001IieHHast Tabuiia
nansbix A.C.BamikuHa). 5.3. OnTuyeckre HeOJHOPOJHOCTH B aTMO(epe U Ux
B/IMsiHUe Ha a3y (BOJIHOBOIT PPOHT) MPOXOASIILIETO Na3epPHOro U3mydeHust. 5.3.1
AtmocdepHasi TypOyIeHTHOCTb: (hr3UUeCKre TIPOLiecChl, 00y C/IaBIUBaroIHe
TypOyneHTHOCTb (Teopust KonMoroposa); CTpyKTypHast (pyHKLs [OKa3aTesst
TIpe/IOMJIeHHS; OLieHKa BIUsIHYS TypOy/eHTHOCTH Ha MapaMeTpbl U3mydeHus. 5.3.2
TerioBoe CaMOBO3/€HCTBHe U3/TyueHus: (hU3uuecKre MpoLiecchbl, 00yC/IaBIMBaIOLIe
Ter/IoBOe CaMOBO3/le/iCTBHe; OLleHKa B/IMsSHHS TeTI0BOro CaMOBO3/leCTBHS Ha
rapameTpsl u3nyueHus. 5.3.3 BivsiHue norpeniHocTeil CUCTEMbI HaBeJleHUs 1
"KUTTepa" Ha MapaMeTphbl U3/IyueHus B AaibHeil 30He. 5.4 Pacuet atMoctepHoro
KaHasla repe/iayvi SHepruM 1 napaMmeTpoB J1a3epHOro U3/Ty4eHUs B JjaibHeil 30He.
5.4.1 O6o6uienHas MeToarKa pacyera k. Jaytu. 5.4.2 Pe3ynbrarbl YUC/IEHHOTO
MO/ie/TMpOBaHusl aTMOC(HePHOro KaHaza MeTozioM "(a30BbIX 9KPAHOB" C yUeToM

Paspen 6. Cucremsl ¢

POpVHP

HaB!

M Iiepe/iauy J1a3epHOro
H3/Iy4eHHs B Ja/IbHION0 30HY. 6.1 OCHOBHEIE CBeJleHUs] U3 TeOPUH U METO/I0B
TNPaKTHYeCKOW peann3alu cucteM GpopMHUPOBaHUs, HaBeleHHs U repe/iaun
J1a3epHOr0 U3/lyueHus B Jja/bHION0 30Hy. 6.1.1 Ha3HaueHue 1 cOCTaB CUCTeMbI
¢opmupoBanus nsnyuenus. 6.1.2 OCHOBHbIe THUIIBI CUCTeM (OPMHUPOBaHUS U
HaBe/leHUsl U3/Ty4eHust (LIeJI0CKOTI, LIeJI0CTaTt, Te/IMOCTaT, TeIeCKOI B He3aBUCHMOM
noggece). 6.2 CucteMbl GOPMUPOBaHUs /IS J1a3ePHBIX KOMITIEKCOB JUCTaHLIMOHHOM

7 nepesiauu sHepruu. 6.2.1 CTpyKTypa KOMIIIEKCa M COCTaB CUCTeMbI (pOPMUPOBAHHSL. 12 6 4 P 6 15

6.2.2 PacyeT OCHOBHBIX [TapaMeTPOB CHUCTeMbI pOPMUPOBaHHUS U3TydeHHs. 6.2.2.
TpuMepsI NpakTHYeCKoi peamm3anyu. 6.3 CHcTeMbl pOPMUPOBaHUS /1 JIa3ePHBIX
KOMIL/IEKCOB JUCTaHULIOHHOTO MOHUTOPHMHIa arMocdepbl (11zapos). 6.3.1
CTpyKTypa KOMILIEKCa U COCTaB CHCTeMbI (opMUpOBaHusi. 6.3.2 Bribop onTrHueckux
3/1eMEHTOB 1 KOMITAaHOBKH CHCTeMbl (JOPMUPOBAHUS B 3aBUCMOCTH OT
CMeKTpa/IbHOTO /iana3oHa ¥ Ha3HaueHHs! KOMII/IeKCa JIMIapHOi IMarHOCTHKH.
AHanu3 pas/JIMUYHbIX TUIIOB Te/1eCKOMNoB. 6.3.3 PacueT 0CHOBHBIX NapamMeTpoB
cucTeMbl ()OPMUPOBaHUS M3nyueHust. 6.3.4 TIpuMepbl IPaKTUUeCKOW peany3ariuu.
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pedepeHTHBIM Iy UYKOM.

Pa3gen 7. AjanTuBHbIe ONTHYECKHe cucTeMbl. 5.1 OCHOBHBIE CBefleHUs U3
TEOPHH a/IaNTUBHBIX ONTHUECKUX chcTeM. 5.1.1 TIpuHLun AelicTBYS U Ha3HaYeHHe
a/JaNTUBHBIX ONTHYECKUX cUcTeM. 5.1.2 OCHOBbIE XapaKTePHCTHKM aJJalTUBHBIX
3epkas. 5.1.3 CTpyKTypa aflanTUBHOM onTHueckol cucteMsl. 5.1.4 TTpumepsl
peanu3aluM a/JanTUBHBIX CUCTeM /11 BHYTPUPe30HATOPHOM KOppeKLMK (ha3oBbIX
WCK)KeHUH U 71 KOMIeHcalyu arMocdepHoit TypOyneHTHOCTH. 5.2. [IpUHIUIBI
yTIpaB/ieHus aJaTUBHON ONTHUKOM. 5.2.1 MeToz anepTypHOro 30HAUpPOBaHUsL. 5.2.2
7 Merog asoBoro corpspkenust. 5.2.3 CpaBHeHHe U 0COOeHHOCTH Pa3/IMUHbIX
MEeTO/IOB YIIpaB/IeHHsl a/JaTUBHON ONMTHKOM. 5.3 KOHCTPYKLMHM a/JanTUBHBIX
ontryeckux cucTteM. 5.3.1 KoHCTpyKiuu aganTuBHbIX 3epKa. CIUIOIIHbIE U
CeKLJMOHMPOBaHHbIe 3epKarna. 5.3.2 VcronHuTeNbHbIe yCTPONCTBA a/lanTHBHOM
ONpTHKH. Pa3nnuHble THITbI NPUBOJOB (THZPaB/IMUeCKHUA, 3/1eKTPONPUBOZ,
MAarHUTHBIN MIPUBOJ, Tbe303/1eKTPUUeCKUH NPUBOZ, GUMOpQHbIe 3epKana U T.A.).
5.3.3. KOHCTpYyKLHH AaTUMKOB BOJHOBOTO (poHTa. [laTumk Illaka-'apTMaHa,
vHTepdepomeTpuyeckue faruiki. CABUroBbId HHTephepoMeTp U HHTep(hepoMeTp C

12 6 4 2 6 10

10

Bcero 3a 7 cemecTp

108 51 34 17 57 100

100

Bcero no AMCHMIUIMHE

108 51 34 17 57 100

100

3.2. AyUTOPHBIN IPAKTUKYM

Homep 1 HauMeHOBaHMe pa3jesa
AUCIUTLTAHBI

Tema MNPAKTHYECKOIr'0 3dHATUA

Oo0nem,

ayp.
JacoB

Pazgen 1. OcHOBHBIE 3/1eMEHThI
OTITHUECKOTO TPAKTa JIa3epHOM
cuctemsl. Knaccudukarms u
OCHOBHbIE CBeZIeHUsI U3 TeOpUU
ONTUUeCKUX Pe30HaTOPOB.
CTpyKTypHO-TIapaMeTpuyeCcKuit
CHHTE3 ONITUUeCKUX Pe30HATOPOB.

PacueT OCHOBHBIX MTapaMeTPOB Pe30HATOpa U
XapaKTePUCTHK JIa3ePHOTO HU3/TyUeHUsl.

Pa300p THIIOBOrO BapuaHTa MHAUBU/IYaTbHOTO
ripakTrdeckoro 3azanus Ne 1 "CTpyKTypHO-
rapamMeTpyUyecKuil CHHTe3 MHOTOIIPOXOJHOT0
pe3onaropa". [TonyueHue cTyeHTaMU UCXOAHbBIX
JAHHBIX, UX aHa/IM3, paboTa Mo UHANBHUY/IEHOMY
BapHaHTy PaKTUueCcKoro 3agaHus Nel.

Pa3pen 2. OnTuueckuii pe30HaTop B
TIpUOIVKEHUH TeOMEeTPUYECKOHN U
MpaKIMOHHOM oNTUKY. MojoBast
CTPYKTypa ONTHUECKOTO Pe30HaTopa
U ee BJUSHUE Ha XapaKTePUCTUKU
JIa3epHOTO U3yYeHUsl.

PerieHue 3a/1au 1o pacueTy ONTHUeCKUX 37IeMEHTOB U
CUCTEeM MeTOJaMU MaTPHUUHOU OTTHKU.

Pa30op TUIIOBOr0O BapyaHTa MHUBU/YaTbHOTO
TpakTHUeckoro 3azanus Ne 2 "PacueT ortrueckou
CUCTeMbI MeTO/IlaMH MaTpyUuHOM onTuku'". [TomyueHne
CTY/IEHTaMH MCXO/IHBIX JAHHBIX, X aHa/In3, paboTa mo
WH/JVWBUAYIBHOMY BapUaHTy MMPaKTUUECKOrO 3aJaHus
Neo2.

Pazgen 3. OnThueckue UCKaXkKeHus U
UX BJ/IMSIHYE Ha XapaKTepUCTUKU
JIa3epHOT0 U3JTyUeHusl.

PacueT BusTHUSI HEOAHOPOJHOCTE! Cpe/ibl
pacrpoCTpaHeHus U3/lyuyeHHs Ha ero rnapameTphbl.

Pa300p THIIOBOro BapuaHTa MHAWBH/YaTbHOTO
npakTHueckoro 3a7anus Ne 3 "Metos abeppaliioHHbIX
K03 ULIeHTOB [/151 pacyeTa MapaMeTpoB U3/TyueHust
Jlazepa C HeyCTONUMBBIM pe3oHaTtopoM". [TonyueHue
CTyAe€HTaMH UCXOAHBIX JAaHHBIX, X aHaiu3, pabora 1o
VH/MBUY/ILHOMY BapUaHTY NPAKTUYeCKOro 3a[aHusl
Ne3.

Pazgen 4. OnTrueckue CUCTEMBI,

Pacuet onTuueckoii cucteMbl POKYCHPOBKH JIa3epHOTO
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HCII0/Ib3yeMble B Jla3epHOU
TeXHOIOTHUeCKOM 00paboTke

H3/TyueHus

Bri00p MaTepranioB ¥ KOHCTPYKLIVU 37IEMEHTOB

8 |Marepuasos. OITHUYeCKOU cUCTeMbI Ajist (HOKYCHUPOBKH JIa3epHOTO 1
U3/Ty4eHrs B 30He 00paboTKU
9 Pacuet napameTpoB /1a3epHOr0 U3/1y4eHus [IpU 1
TIPOXOXK/IEHUU eTo uepe3 aTMocdepy.
Pasen 5. OrTiKa aTMOC(epHOro Pa36op Tunoeoro BapHaH;Ia E?gman,qyanmoro
KaHa/ia rIepe/iauy 1a3epHoro MpaKTHUYeCKoro 3azaHusi No acuer aTMOC(bepﬁIOFO
10 |manyuenus. KaHaJsla pacripoCTpaHeHus JIa3epHOro U3/1yJyeHus . 1
JIyueHue CTy[eHTaMu UCXOAHBIX JaHHbIX, UX
[Tonyuenwe crygeHTa CXO, a
aHa/m3, paboTa Mo UHAUBUY/ILHOMY BapUaHTy
MpaKkTUUeCcKoro 3afanus Ned.
Pazgen 6. Cucremsl hopmupoBanusi, [PacueT rmapaMeTpoB ¥ KOMITAHOBKA CHCTEMBI
11 |HaBejeHWS U TIepe/laud Jla3ePHOTO  |((POPMUPOBAHUS, HaBeIeHUS U Tlepefiaudd U3TyUeHus B 2
U3/1yuyeHus B JaJbHIOK0 30HY. JlaNbHIO0 30HY
O6paboTka uHTEphEPOrpaMMmBl [Ijisi BOCCTAHOBJIEHUS
Pa3pen 7. ApanTuBHbIe ONITUYECKUE P pdeporp A
12 CHCTEMB BOJTHOBOTO (DPOHTA U3/TyUeHUs B JaTUMKe BOJTHOTO 2
) (hpoHTa afanTUBHON ONTUYUECKOU CUCTEMBI
Bcero 3a 7 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep v HaiMeHOBaHHe pa3jesa Oo0Bem,
Cojiep)xaHue yueGHOro 3aJaHus
n/n JUCLIUNIUHBI 4acoB
N3yueHue mipe/lyCMOTPEHHBIX MTPOrpaMMOi
1 JUJAKTUUeCKUX eZJUHUL] [10 KOHCIIeKTaM 3
Paszen 1. OCHOBHBIE 37IEMEHTBI OITTUUECKOTO  [JIEKL[MM, MaTepyrajiaM IpaKTH4e CKHAX
TpaKTa Jla3epHoii cucTemMbl. Kimaccubukaiusa u - [3aHATAN U DeKOMeHZyeMOU JIuTeparype.
OCHOBHBbI€e CBeJeHHs 13 TeOPHUHX OINTHUYeCKUX BrinosHeHue UHUBHYaJILHOI'O
pe3oHaTopoB. CTPYKTypHO-TIADAMETPUUECKUH  |mpakTuueckoro 3aganus Nel (CTpyKTypHO-
2 CHUHTE3 OIITUYECKUX DE30HATOPOB. HapaMETpI/IHECKI/Iﬁ CHUHTEe3 6
MHOTOTIPOXOAHOI'0 pe30HaTopa),
MO/IrOTOBKA OTYeTa.
N3yueHue nipeyCMOTPEeHHBIX POrPaMMOM
. HUJIaKTAYeCKUX eJUHUL] 110 KOHCIIeKTaM
3 |Pasgen 2. OnTuuecKuii pe3oHaTop B AEAAKT A 4
o JIeKUWM, MaTepuaiaM MpakTuueCcKuX
NIPUOTKEHUH TeOMETPHUECKON U M o
N 3aHSATUN U PeKOMeHTyeMol IuTeparype.
IPaKIMOHHONW oNTUKU. Mo/j0Basi CTPYKTypa B
ONTUUECKOTO pe30HaTopa U ee B/IWsSHUE Ha bIMO/THEHME HHAHBHIGI?H;HOFO
4  |XapaKTepUCTUKU JIa3epHOTO U3yUYeHUs]. pomaruHero safanus No2 (Pacuetst 6
OTITUYEeCKUX CUCTEM C ITPUMeHeHUeM
MaTPUYHOM OTNITUKH), TIO/ITOTOBKA OTUETA.
N3yueHue ripe/lyCMOTPEeHHBIX MPOrpaMMOii
5 TUAKTUUECKUX eUHUI] IT0 KOHCTIeKTaM 4
JIEKIIUY ¥ peKOMeHTyeMol TuTeparype.
Pa3pen 3. OnTrueckue UCKa)KEHUS U UX BoirosiHeHre WHUBH/YaTIbHOTO
BJIMSIHYE Ha XapaKTepUCTUKU JIa3epHOr0 JomariiHero 3aganus Ne3 (MeTog
5 W3/TyueHwUs. abeppal[MOHHbBIX KO3(MULIEHTOB /151 6
pacueTa nnapaMmeTpoB U3/1y4yeHuUs Jla3epa C
HEyCTONUMBBIM PE30HATOPOM), IOATOTOBKA
oTueTa.
W3yueHue nipelyCMOTPEHHBIX POrpaMMOM
Paspen 4. OnTrueckue CUCTEMBI, UCIIOJ/Ib3yeMble Y peay P porp
N - NWAKTUUeCKUX eJUHUL] 10 KOHCIIeKTaM
7  |B Jla3epHOM TE€XHOJIOTMUECKO 00paboTKe N 8
JIeKUWM, MaTepyaiaM MpakTUue CKUX
MaTepHrasoB. M o
3aHSTUN U PeKOMeHlyeMol IuTeparype.
Paspen 5. Ontuka aTMocgepHOro KaHasa N3yueHue nipelyCMOTPEHHBIX POrPaMMOM
g [MepeaauM /1asepHOTo M3/yueHus. NUJAKTUUeCKUX eJUHUL] 110 KOHCIIeKTaM 4
JIeKUWM, MaTepuaiaM MpakTuueCcKux
3aHATUN U PeKOMeHTyeMol IuTeparype.
9 BrinonHeHnve MHAMBHUYaIbHOTO 4

nomaitiHero 3afanus Ned (Pacuet
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arMoc(epHOro KaHasa pacrpoCTpaHeHus
JIa3€pHOT0 M3/Ty4YeHus1), MOATrOTOBKA OTYeTa.
Pasgen 6. Cucremsl (hopMUpPOBaHUs, HaBeleHUs VIsyuerHe MpejtyCMOTPEHHBIX MPOrpaMMOi
IUZAKTUYeCKUX eIMHUL] IT0 KOHCIIeKTaM
10 |u mepesauu /la3epHOTO HU3/My4YeHHUs B AaJbHIOK o 6
30Hy. JIeKLJUM, MarteprasaM NpakTh4yeCcKuX
' 3aHATHH U peKOMeH/lyeMO uTeparype.
W3yuenue npeyCMOTPEHHBIX [IPOrPaMMOU
11 |Pa3zmen 7. AjanTUBHbBIE OIITUUECKHE CHCTEMBI. AMAAKTALECKHX ERUHUL IO KOHCIIEKTaM 6
JIeKLIUM, MareprasaM MpaKTh4yeCcKuX
3aHATHI Y peKOMeH/lyeMOil IuTeparype.
Bcero 3a 7 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
123 4 5|6 7 8 9 10| 11 12| 13 |14/ 15 |16| 17
TecT, Tecr, Tecr, Tecr,
7 Tect|Tect|Tect VI3 Tect| P W3 Tect I3 OP|Tect| |Tect I3 HP|Tect

YcnoBHBIE 0003HAUEHUS:
o [IP — auarHOCTHUECKasi paboTa;
e TecT — TecT;

e UII3 — unAMBUAYa/IbHOE TIPaKTUUECKOe 3a/laHue.

Tekynuid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:

e MATHOCTUYECKas paboTa;

e TECT;

* WVHAWBHUAYA/IbBHOE IIPAKTHYEeCKOeE 3a/iaHue.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:

¢ 5S5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. Benses, A. T1. Kernakog, B. B. JTobaué. Ontika MOIIIHBIX Ja3epoB. U. 3 Cucrema BbIBO/A
n3nyuenus. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2002, 351. pec.
2. A. A. Bensie, B. B. Jlobaués, FO. I1. MakcumoB. OnTHKa MOIIHBIX a3epoB. Y. 1 dopmupoBaHue
uznyuenus. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2001, 351. pec.
. A. T T'puropbsHiy. . OCHOBBI 1a3epHOI 00paboTKK MaTepranoB. M.: MarmHocTtpoenue, 1989, 17 3k3.
. A. C. Bopetimio, C. B. BakuH. . JIazepsl: ycTpoiicTBO U AeictBue. CI16.: JTanb, 2016, 50 3K3.
. B. B. Jlo6aués, FO. I1. Makcumos, C. FO. CrpaxoB. OnTuueckoe KaueCTBO aKTUBHBIX cpefi. BI' TY
"BOEHMEX" um. . ®@. YctuHosa, 2001, 61 3ks.
6. B. B. Jlobauég, 0. I1. Makcumog, C. FO. Ctpaxoe. OnTrKa MOLTHBIX j1a3epoB. Y. 2 OnTuueckoe
KauecTBO akTUBHbIX cpefi. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2001, 551. pec.
. 0. 3senro. . ITpunuure gazepos. CII6.: Jlanb, 2008, 29 3k3.
8. C. 10. CrpaxoB. . CHCTeMHbI aHa/IN3 TIPH MPOEKTUPOBAHWH MOITHBIX JlazepoB. CIT6.BI'TY
"BOEHMEX" um. I. ®@. YctunHoBa, 2020, 21 3ks.
9. pex. B. B. JIo6aués ; BI'TY "BOEHMEX" um. []. ®. YcrrHoBa. OnTHKa MOIIHBIX J1a3epoB. U. 4
3epkana. BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2005, 70 3Kk3.

[S2IF SN OV]

~J

5.2. [ononHuTe/bHas MTeparypa o AUCLUILIIVHE:
1. H. B. Kapnos. . JIekiuu 110 KBAaHTOBO#1 371eKTpoHuKe. M.: Hayka. I'1. pef. ¢us.-mar. iut., 1988, 2 3k3.
5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.ru/ — DBC JlaHs;

2. https://urait.ru/ — OG6pa3oBarenbHas miardopma «FOpaiiT». [ By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yHngamenrtanbHasn 6ubnuoreka BI'TY « BOEHMEX» um. 1.0.
YcTuHOBa.

CoBpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HarjpionansHast anektpoHHasi 6ubsmioreka (HIB);
2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaroTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perymvpoBanusi: HopMbl, paBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH$opMalioHHbI# 1TopTa IpaBoBOM MHPOPMALUH.
5.5. TIporpaMMHoe obecrieueHue:
1. Mathcad Education - University Edition Term.

5.6. H(dopmalioHHbIe TeXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpeactsoM OMIOC Moodle BI'TY «t 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
OIITUKA JIABEPOB

AnHoTanusa paboueii nporpaMMsl

Muciynmaa OIITUKA JIABEPOB sBisieTcs AWCLUIUIMHON —00si3aTe/bHOW uYacTH 0O0ka 1
MpOorpaMMbl NOATOTOBKM MO HaripasiaeHuto 12.03.05 JlazepHas mexHUKa U ad3epHble mexHono2uu. JucunrivHa
pearmm3yeTcsi Ha dakyabrere M MHbDOPMalMOHHBIX U yripaBisomux cucreM BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoii 11 JIASEPHASA TEXHUKA.

[OuciuniavHa HaljesieHa Ha GOPMUPOBaHUe KoMNnemeHYuli:
ITK-1.1 CniocobeH K aHaIU3y 3aJaud M0 IPOEKTUPOBAHHIO THMIIOBBIX CHCTEM, NMPUOOPOB, Y3/I0B U JeTajiel
Jla3epHOM TEXHUKH, JIa3epHBIX ONTHKO-3IeKTPOHHBIX MPUOOPOB 1 CHUCTEM;
[TK-1.3 CriocobeH K pacueTy, TMPOEKTUPOBAaHWIO MW KOHCTPYMPOBAHUIO B COOTBETCTBHU C TEXHHUECKUM
3aZlaHueM TUTIOBBIX CHCTeM, pUO0POB, AeTasel U y3/10B Ha CXeMOTEXHUUYECKOM U 3/IeMEHTHOM YPOBHSIX.

ConepkaHre [JUCLIMIUIMHBI OXBaThbiBaeT KPYr BOMPOCOB, CBSI3aHHBIX C (DM3UUYECKUMH TPUHIUIIAMHU
(YHKIIMOHUPOBAHUS, KOHCTPYKI[Me U 0COOEHHOCTIMU TPUMEHEHUS B JIa3epHOW TEeXHWKe OCHOBHBIX
OITHUYECKUX CHUCTEM W WX OTAEebHBIX 3JIEMEHTOB, a TaK)Ke - BOIMPOCHI, CBs3aHHBIE C (OPMUPOBAHHEM U
TPaHCIIOPTUPOBKOU M3/TyUeHUs B ONITUYECKOM TPaKTe Jla3epHOI CHCTEMBI.

OOBeKT U3ydyeHus! JUCLIMTUTMHBI: ONTHYeCKHe CUCTeMBI JIa3epOB U JIa3ePHBIX KOMIUIEKCOB, a TaK)XKe - TPOLeCChI
(hopMUpOBaHKS 1a3epHOT0 U3/TyueHUs] B ONTHYeCKUX CUCTeMaX.

[IpeameT u3yueHUs] AUCLIMIUIMHBL OMTUUECKHWEe Pe30HATOPbl M BHYTPHPE30HAaTOPHbIE 3/IeMEeHTHI, ONTHUeCKre
cucteMbl (DOKYCHUPOBKH JIa3€PHOTO W3/yUeHHs, ONTUYeCKHe CHUCTeMbl [yt ()OPMUPOBAHUS U3/TyUeHWs] U ero
repefiau B JIa/bHIOK 30HY, ONTHWKAa aTMOC(HEPHOro KaHaja Iepefaud W3/IyueHUs, MaTephasibl ONTUYeCKUX
CUCTeM /IJ1s1 JTa3ePHOM TeXHUKH, aJjaliTUBHbIE ONTHYeCKUe CUCTEMBI U JIp.

[Tporpammoii AUCLIUIIMHEI TIpe/lyCMOTPEHbI CJle[iyIolire BU/bI KOHTPOJIA:

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble UHTePBA/IbI B
cnemyronux dhopMax:
e MarHocTuyeckas pabora;
* TecT;
e VHAVBH/Ya/JbHOE MPaKTUUECKOe 3a/jaHue.

IIpomMesKyTouHasi arTecTamnus IPOBOAXUTCS B popMax:
e 93K3aMeH.

OO01jast TPyI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MPelyCMOTPEHBI JIEKIIMOHHBIe 3aHATHS (34 4.), mpakTtudeckue 3aHsatus (17 4.), camocTosTesnsHass pabora
cryzeHrta (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

OIITHUKA JIABEPOB

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
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.

HaumeHnoBaHue paboTbI

PexkomeHpiyemMasi IMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3aen 1. OcHOBHBIE 3/IeMeHThI OIITHYECKOr0 TPaKTa JiasepHoH cucTembl. Knaccudukanys U 0CHOBHbIe
CBe/IeHHs U3 TeOPHHU ONTHYEeCKHX pPe30HaTopoB. CTPYKTypHO-NlapaMeTPUUYeCKUH CHHTe3 ONTHYeCKHX
Pe30HaTopOoB.

N3yuenue ripefyCMOTpPEHHBIX TIPOTPAMMOMA
UIAKTHYeCKUX eJUHUIL] TT0 KOHCIIEKTaM JIeKITUH,

O. 3BenTo. . [TpuHiune! nasepos: CII6.:
Jlans, 2008 (4,5)

° A. A. Benses, B. B. JTobaués, IO. I1. 3
Matepuasiam HpaKTHIECKIX 3aHATHH 1 MakcumoB. OnTrka MOLIHBIX J1a3epos. Y. 1
PEKOMEHZYEMOU JIUTEPATYpE. ®dopmupoBaHue udnyuyeHus: BI'TY

"BOEHMEX" um. [I. ®. YctuHoga, 2001
BblirosiHeHMe MHMBY/YaIbHOTO [1PAKTHUECKOTo (2, 3) .
saganust Nel (CTPYKTypHO-IIapaMeTprueCKuit C. IO. Crpaxos. . CuCcTeMHBIN aHa/Iu3 IIpU 6
CHHTe3 MHOTOIIPOXOJHOTO Pe30HaTopa), TPOEKTHPOBAHMIT MOIIIHEIX /Ia3€POB-
TIOArOTOBKA OTYeTa. CH6~BF£}C’TH?;S]£H%]§3((3;IM- A. .
Wroro no pasgeny 1 9

Pazgen 2. OnTHyecKuii pe30oHaToOp B NPUO/IMIKeHNU reoMeTPUYecKo U JupakjHOHHOH ONTHKH.
MopoBasi CTPyKTypa ONTHYECKOT0 Pe30HaTopa U ee BJIMAHNE Ha XapaKTepPUCTHKY JIa3ePHOr0 W3y4YeHHs.

W3yueHnue rpefyCMOTpeHHBIX TIPOTPaMMOM
[JUAKTUYeCKUX eIMHUL] TI0 KOHCIIeKTaM JIeKLUH,

O. 3Benro. . [TpunHLMHB! 1a3epos: CII6.:

MaTepyasiaM NpakTUYeCKUX 3aHATHH U A A Benﬂje]sH]]_;; ]230(3?0(65‘3)%3 0. TI 4
PEKOMEH/yEMOM MTEPATyPE. MakcumoB. OnTrKa MOLHBIX Jla3epoB. Y. 1
BrirnosiHeHHe MHIWBU/TyaTbHOTO JJOMAIITHEero dopmuposane nanyuerns: BITY
3aganust Ne2 (PacueTsl ONITUUECKUX CHUCTEM C "BOEHMEX" um. [I. ® YCTI/II‘JOBa 2001 6
TPUMeHeHHeM MaTPUYHOM OITHKM), MOATOTOBKA ’ (3') ' ’
oTyera.

Wroro no pasgeny 2 10

Pa3;1en 3. OnTHuecKre MCKa)KeHUs M UX BIIUAHHE Ha XdPAKTEPUCTHUKH JIa3€PHOI0 U3/IyYeHUs.

N3yuenue ripefyCMOTpPEHHBIX TIPOTPAMMOMA

A. A. Benses, B. B. JTobaués, IO. IT.
MakcumoB. OnTrka MOLIHbIX J1a3epos. Y. 1

IUJTaKTUUeCKUX eJJMHUIL] TT0 KOHCIIeKTaM JIeKLUN ®opmupoBanue usnyuenus: bI'TY 4
Y PEKOMEH/IyeMOH JTuTeparype. "BOEHMEX" um. [I. ®. YcTuHoBa, 2001
(2,3)
B. B. Jlo6aués, FO. IT. Makcumos, C. IO.
BhiO/HeHHe HHIHBHYIHHOTD JOMALITHETO CrpaxoB. OnTryecKoe KaueCTBO aKTUBHBIX
3aganus Ne3 (Metog abeppal[uoHHbIX cpea: BITY "BOEHMEX" um. [T ©.
KOBC]JQJHL[EI_{TOB JJIS1 pacyeTa rnapaMeTpoB Yerurosa, 2001 (2,3,4) 6
N C. FO. CrpaxoB. . CHUCTeMHBINM aHAU3 TIPU
W3/Iy4YeHus jla3epa C HeYCTOMYMBBIM )
MPOEKTUPOBAaHUU MOLHBIX JIa3€POB:
pe30HaTopOM), TIOATOTOBKA OTUeTa. CII6.5ITY "BOEHMEX" mw. /I, .
YcrtuHoBa, 2020 (4)
Wroro no pasgeny 3 10
13 29951



Paspen 4. OnTHYecKHe CHCTeMbI, HCIIO/Ib3yeMble B JIa3ePHOI TeXHO/I0rMYecKol 00padoTKe MaTepHaIoB.

N3yuenue ripefycCMOTpPEHHBIX TIPOTPaMMOM
UIAKTAYeCKUX eJUHUL] TT0 KOHCIIEKTaM JIeKIIHH,

A. T T'puropbsiHil. . OCHOBHI JIa3epHOM
00paboTKu MaTtepuasios: M.:
MammHocTtpoeHue, 1989 (2)

A. C. bopeiio, C. B. VBakuH. . JlazepsI:
yctpotictio u feticteue: CII6.: Jlanb, 2016

. (1,9 8
MarepHasam MpakTHYecKHX 3aHATHH 1 pex. B. B. Jo6aus ; BITY "BOEHMEX"
PEKOMEHAYEMOH ITEPATyPE. uM. [. @. YcrrHoBa. OnTHKa MOLLHBIX
sa3epos. Y. 4 3epkana: BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2005
(1-5)
Wroro no pasgeny 4 8
Pa3pen 5. Ontuka atMocdepHOro KaHasia nepejayu jia3epHOro U3/jIyueHus.
W3yuenne npesycMOTpeHHBIX IPOrpaMMOM
AMAAKTUYECKHX eAMHHL 10 KOHCIIeKTaM JIeKLiuH, pex. B. B. JloBaués ; BITY "BOEHMEX" 4
MaTepurasiaM NpakTUYeCKUX 3aHATUN U
o uM. [I. ®. YecruHoBa. OnTrKa MOLHBIX
DEKOMEHAYEMOM JMTEPATyDe. nazepos. Y. 4 3epkana: BI'TY
BrinonHeHne WHAVBHU/YaIbHOTO JOMAILIHETo "BOEHMEX" um. [I. ®. Ycrurosa, 2005
3aanust Ne4 (PacueT atMocdepHOro KaHasaa 1) ’ 4
pacrnpoCTpaHeHuys J1a3epHOr0 U3/IyueHust),
MOJrOTOBKA OTUeTa.
Wroro mo pa3zeny 5 8

Pa3gen 6. Cucremsbl (hopMHPOBaHUsI, HABeJeHNS U Nepe/jaui J1a3epPHOr0 H3/IyYeHus B [

AJIBHIOK0 30HY.

N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOi
IUIAKTUUeCKUX eIUHUI] T10 KOHCTIEKTaM JIeKITUi,
MaTepuasiam MpakTUYeCKUX 3aHsATUN U
peKOMeH/yeMOU JuTeparype.

A. C. bopeiimo, C. B. VBakuH. . Jla3epsl:
yCTpoicTBo U feiicteue: CII6.: Jlanb, 2016
(2,4,5)

A. A. Benses, B. B. Jlobaués, 1O. II.
MakcumoB. OnTHKa MOIHBIX Jla3epoB. Y. 1
®opmuposanue usnyuenust: bI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2001
(3. 4)

Wrtoro o paspeny 6

Pa3pen 7. AjaniTUBHBIE ONITUYECKHE CUCTEMBI.

W3yueHnue rpesyCMOTpeHHBIX TIPOTPaMMOi
JUAKTUYeCKUX eIMHUL] TI0 KOHCIIeKTaM JIeKLUH,
MarepuasaM MpakTUUecKuX 3aHATUH 1
peKOMeHZyeMOU JuTeparype.

H. B. KapJios. . JIekijuu 1o KBaHTOBOM
anekTpoHuke: M.: Hayka. I'n1. pen. ¢u3.-Mart.
suT., 1988 (BCe)

B. B. JIo6aués, 0. I1. Makcumos, C. 0.
CrpaxoB. OnTHKa MOIIHBIX J1a3epoB. . 2
OnTuueckoe KaueCTBO aKTUBHBIX CpPef;:
BI'TY "BOEHMEX" um. 1. ®. YcTuHOBa,
2001 (Bce)

A. A. Benses, A. I1. )KeBnakos, B. B.
JIo6auéB. OnTHKa MOIIHbIX j1a3epoB. Y. 3
Cucrema BbiBOZA HU3nyuenust: bBI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2002
(Bce)

Wrtoro no paspeny 7
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OIITUKA JIABEPOB

®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

e TeCT;
e UHAWBHAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
* 3K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Tect

KoHTposb ycBoeHus JIEKLIMOHHOTO MaTeprasa U TeKyIL{uil KOHTPO/Ib 3HaHUM CTY/IeHTOB B TeUeHUU
cemMecTpa NpoM3BOAUTCSA B aBTOMaTH4YeCKOM pexxuMe 3a cueT npumeHenus [10 «Menrtop» n/nnmu DM1OC
"Moodle".
[1O «MenTOp» MpefcTaBsieT co00¥ BeO-TIpUIoKeHre, B KOTOPOM KJIMEHTOM BLICTyTIaeT Opay3ep, a cCepBepoM —
BeO-cepeep. Joctym cTygeHToB K IO «MeHTOp» OCyLeCTBIIAETCS uepe3 r000i uHTepHeT Opay3ep,
yCTaHOB/IEHHBIM Ha T1000M yCTpPOHCTBE, UMEOLEM AOCTYI B ceTh VIHTEpHET C MOMOIIIbI0 HIUBUYaIbHOTO
JIOTVHA U1 MapoJisl.
BUOC "Moodle" siBsieTcs euHOM 06pa3oBaTebHOM cpesioit BY 3a, Bxo/, B KOTOpY0 ocyijecTBisieTcs ¢ TTK
Wy cMapTdoHa yepes JIMUHbIN KaOUHeT.
B koH1|e Ka)K/0l JIeKL[MM TPUCYTCTBYIOLMM CTYyZleHTaM IpeJjjiaraeTcs OTBeTUTh Ha TPU BOMpOCa 10 TeMe
W3/I0’KeHHOM JIeKL[UU. B Ka)k/1oM BOTIPOCe CTYAEHT OCYILeCTB/IsieT BBIOOP OHOTO MPAaBUILHOTO OTBETA W3
yeTbIpeX Ipe//I0yKeHHbIX BApUaHTOB. TecT cunTaeTcs POjeHHBIM, eC/IU CTYZIeHT 3a [iBé MUHYThI OTBETHII
NIpaBU/IBHO Ha Bce Tpu Borpoca. CTyZeHT uMeeT I1paBo Ha 5 MONbITOK HanucaHus Tecta. Ha kaxzoi
C/leflytolliell TIOMbITKe YKC/I0 BONIPOCOB yBenuuuBaeTcst Ha 1. I1py Hepe3y/npTaTMBHOM MCUepIiaHUX TONbITOK
TECT CUMTAETCS He MPOH/IeHHBIM.
Pe3y/bTaThl TeCTUPOBaHUS 0000IIIAIOTCS MPero/jaBaTesieM U YUUTHIBAIOTCS Ha JTarie TIPOMeXXyTOYHOH
aTTecTaluy Ha OCHOBAaHUM DaTbHO-PETUHTOBOM CUCTEMBI B COOTBETCTBUH C TEXHOJIOTMYECKOW KapToit
JVCLIUTI/IUHBI.
[ToMuMoO TecTUpOBaHKeE B TeUEHHH CeMeCTpa Ipe/lyCMOTPeHbI TP JUarHocTHYecKre paboTel. B pamkax ux
MIpOBeJleHus] CTY/IeHTY TpejiaraeTcs TecT u3 10 BOIpPOCOB, NPOJO/DKUTENbHOCTEI0 30 MUHYT. B KaxKi0M
BOITPOCE CTYZIeHT OCYIIeCTB/IsieT BEIOOP OIHOTO NPABUILHOTO OTBETA M3 UeThIPeX MpeJIoyKeHHbIX BAPUAHTOB.
[uarHocTruecKast paboTa CUMTaeTCs MPOWAEHHOM, eC/TU CTYAEHT NPaBU/ILHO OTBETUIT Ha 6 1 Bojiee BOIIPOCOB.
CrygeHT uMeeT 3 TIOMBITKYA HAITMCAHKWS JUarHOCTUUeCKOU paboThl. I1pu Hepe3ynbTaTUBHOM MCUepIiaHud
TOMBITOK AMAarHOCTHUECKasl paboTa CUMTAETCs He TIPOUIeHHOH.
Pe3y/bTaThl BHINOTHEHUS AUarHOCTHYeCKUX paboT 0600111at0TCs Iperno/jaBaTesieM U YUUTBHIBAIOTCS Ha STarle
MIPOMEeKYTOYHOM aTTeCTali Ha 0CHOBaHUY 0a/lbHO-PeHTHHIOBOM CHCTEMBI B COOTBETCTBUH C
TeXHOJIOTMUeCKOM KapTOW JUCLUIIMHEL.

NupuBuayanbHOe NpakTHUYecKoe 3aiaHue

B pamkax Kypca npeflyCMOTPeHO 4 UHAWBUYa/IbHbIX NTPAKTUUECKUX 3a/JaHusl.
Camu 3a/1aHus ¥ MHAWBUYaIbHbIe BaDUAHTHI (MCXOJHBIe JaHHbIe) BhiKIaapBatoTcs B OMMOC "Moodle".
CryzeHT BhITIONHSET paboTy, 0(pOPMIISIET OTUET TI0 Hell U BhIChUIAeT uepe3 MMuHbIN KabuHeT B VIOC
"Moodle". OTtueT 0 paboTe pacCMaTpUBaeTCs Mperno/jaBareieM, Py He0OXOAUMOCTH CTY/IEHTY 3a/Ial0TCs
JIOTIOJTHHTE TBbHBIe BOTIPOCHl. Kaxk/jasi MHAWBHIyabHas MpakTHueckas paboTa OLIeHUBAeTCS U YUUTHIBAETCS
TIperofiaBaTesieM Ha JTare TPOMeKYTOUHOM aTTeCcTallud Ha OCHOBAaHWY 0abHO-PeRTUHTOBOM CUCTEMEI B
COOTBETCTBUU C TEXHOJOTUUYECKOM KapTOM JUCLIUTI/IHBI.

JK3aMeH

WToroBbiii KOHTPO/E MO AUCLIATIIMHE TIPOXOAUT B hopMe 3K3aMmeHa. Jlomyck K 3K3aMeHy ohopMIsieTcs
TIPH YC/IOBUU TIOJTHOTO BBITIOJTHEHUS BCEX MEPOIIPUATHH, ITPelyCMOTPEHHBIX IPA(GUKOM KOHTPOIBHBIX
MEpOINPUATHI. JK3aMeH BK/IFOUaeT B ce0s1 OTBEThI Ha TeOPETUUYECKHE BOIPOCHI U pellieHre 3a/jaui.
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O1ieHKa «OT/IMYHO» BBICTABIISIETCS ITPY Pa3BePHYTHIX M TOUHBIX OTBETaX Ha 2 TeOpeTUYeCKUX BOTIPOCa U
MIPaBUJILHOM peLleHrH 3a[auu.

OrleHKa «XOPOILIO» BLICTAB/ISIETCS TIPY TOYHOM U TIOJTHOM OTBeTe Ha OZIUH TeOPeTHUeCKHH BOTIPOC U TIPH
MPaBUJILHOM pelleHrH 3aauu.

OLieHKa «y/J0B/I€TBOPUTE/ILHO» BBICTAB/ISETCSI IMOO MPY HelpaBU/IbHBIX OTBETAX Ha TeOPETUUECKHe BOTIPOCHI
¥ pellleHNH 3a/jauy, 100 MpY MPaBUILHOM OTBETe Ha OJMH TeOpeTUYeCKUH BOIPOC U HEeMPaBU/IbHOM pellleHNH
3a/]auu.

OLieHKa «Hey/|0BIeTBOPHUTE/TEHO» BBICTAB/ISIETCS TIPU HETIPaBU/IbHBIX OTBETAX Ha TEOPETHUeCKHe BOTIPOCHI U
TIpY HepelleHHOW 3ajaye.

B pamkax feiicTBytoleit 6anmbHO-pEUTHHIOBOM CUCTEMBI CTYAE€HT UMeeT MPABO MOMYUYUTE OLIEHKY 110
pe3ynbraram paboThl B ceMecTpe, He c/jaBasi 5k3aMeH. B 9ToM ciyyae oljeHKa COOTBETCTByeT HabpaHHOMY
yrcsty 6anioB ¥ KPUTEPHIO OL|eHHMBAHUS, YKa3aHHOMY B TEXHOJIOTMYeCKOM KapTe JUCLIIMHBL. OLeHKa 110
pe3ynbraTam paboThl B CeMeCTpe BLICTAaB/ISIeTCS CTYZEHTY I10 er0 YCTHOMY 3asiB/IeHHIO (COIVIACHIO C OLIEHKOM).
Ecnu onieHKa, onpezensiemMasi 1o 6aabHO-peTUHTOBOW CHCTeMe, CTyAeHTa He YCTPauBaeT, OH B TIpaBe He
[laBaTb CBOe COIVIacHe Ha Hee U MPOXOAUTh IPOMEKYTOUHYHO aTTeCTallMIo [0 AUCLUIIIMHE B (JOpMe 9K3aMeHa.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1. OcHoBHBbIE
3/IeMeHTbI OIITHYeCKOro
TPaKTa JIa3epHoM CHCTeMBbl.
Tecr,
Knaccudukanusi 1 0CHOBHBIE VMBIV UTLHOe
4 | 7 |cepenus us Teopuu 20| 11| 6 | 5 9 | 20 | 20 |7PAMBUAY
MpaKTUuecKoe
OINTUYECKHX Pe30HaTOPOB.
3a/laHue
CTpyKTypHO-
napaMmeTpuuecKkuii CHHTe3
ONTHYECKHX Pe30HaTOPOB.
Pazgen 2. OnTrnueckui
Pe30HaTOP B MPUOIKEHUH
reoMeTpuuecKou u Tecr,

4 - AuGpaKOHHON ONITHKH. 20 | 10 8 ? 10 20 | 20 NuauBuayanpHoe
MojoBasi CTpyKTypa TpaKkTUUeCcKoe
OINITHYECKOro pe3oHaTopa u ee 3a/laHue
B/IMSIHUE HA XapaKTepPUCTUKH
JIa3epHOro U3yuyeHusl.

Pa3gen 3. OnTuueckue Tecr,

4 - |MCKKeHHS M MX BIMAHME HA | o 6 4 9 10 10 | 10 VuauBuayaneHOe
XapaKTePUCTUKH JIa3epHOro TpaKTUueCcKoe
HU3JTyUeHHsl. 3a/laHue
Pa3pen 4. OnTuueckue

4 - |CHCTeMBI, HCIO/Ib3yemble B 14 6 4 ? 8 10 | 10 Tecr
JIa3epHOil TeXHO/I0ruueCcKon
00pafoTKe MaTepHuaoB.

Pa3pen 5. Onruka Tecr,

4 - armoc¢epHOro KaHa/ja 14 6 4 ? 8 15 | 15 NuauBuayansHoe
nepejayM JIa3epHOro TIpaKTUUeCKoe
HU3/TydeHMs]. 3a/laHue
Pazpgen 6. Cucremsi

4 - (¢opmupoBanus, HaBeieHUs U 12 6 4 ’ 6 15 | 15 Tecr
nepejauy Jia3epHOro
H3JIyUeHMNs B Ja/IbHIOI0 30HY.

4 7 Pa3pen 7. AjanTuBHbIE 1 6 4 2 6 10 10 Tecr
ONTUYEeCKHe CUCTEeMBl.

Bcero 3a 7 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero no gucuuminHe 108 | 51 | 34 17 57 | 100 | 100
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Onenounblie MaTrepuansl no gucuumiude OIITUKA JIASEPOB

ITIK-1.1 - CnocoGeH K anaau3y 3a0a4u no npoeKmupoeaHuio Munoebix cucmem, npubopos, y3/108 u
demavieli /1a3epHOLl MeXHUKU, /1d3ePHBIX ONMUKO-3/1eKMPOHHbIX Npubopoe u cucmem

Ne 1l

Ne 2

Ne 3

Ne 4

Ne 5

ITpounTaiiTe TEKCT U 3aMUIINATE Pa3BePHYThIM 000CHOBAHHKIN OTBET

OnpeienuTh CpeIHIO UHTEHCUBHOCTD U3/TyueHNsl B JOKaIILHOM TSITHE OAHO3epPKa/TbHOTO 00beKTHBA
J1a3epHOTO TEXHOJIOTMUYECKOr0 KOMIIEKCa Ha 6a3e HerpephIBHOIO XMMHUYECKOTO KUCIOPOHO-HOIHOTO
Jla3epa MpH CJieIyIOMIAX NCXOAHBIX JaHHBIX:

- MOIIHOCTb JTa3ePHOT0 W3nydyeHus cocrassieT 50 KBT;

- K03 PULIMEHT yBeTMUEHHUS UCII0/Tb3yeMOT0 B Jla3epe HeYyCTOHUMBOTO pe3oHaropa 1,8;
- IapaMeTp onThYeckoro Kauecrsa ("M-kBagpar') M2=1,5;

- TMaMeTp arepTyphl Jiyua Ha BbIXOJle U3 00beKTHRA 25 CM;

- (hopMa u3yvaroIIeil arepTyphl — KOJIbLeBasi;

- paZnlyC KpUBH3HBI OTpaskarolileli moBepxHOCTH hoKycupyromei muH3bI 0,75 M.

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[BHLIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
oTBeTa

K kaKoMy THITy ONTHYeCKOTrO pe30HaTopa OTHOCHUTCS /IByX3epKa/bHbIi pe30HaTop co cdepruecKuMy
3epKajiaMM C paguycamu KpuBusHbI 3epkal R1=20 m 1 R2=10 M u paccrossHueM Mexay Humu L=5 m?

BapuaHTbI 0TBeTa:

1) HeycToitunBbIi1 pe3oHaTOp.

2) YCTONYMBBIM pe30HaTopP.

3) ITnockomnapasiebHbIA Pe30HATOP.

4) KoH(oKanbHbIN pe30HaTop.
ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

Kaxoit Tin (hoKyCHPYIOIMX CUCTEM U [TOUEMY CJIelyeT UCTI0/Ib30BaTh B JIa3€PHOM TEXHOI0THUECKOM
KOMILJIeKCe Ha ocHoBe HerpepbieHOro CO2 j1a3epa MOIHOCTRIO 25 KBT — 0fHO/IMH30BbIe 00BEKTHUBLI Ha
OCHOBe TepPMaHMsI, OJHOIHH30BbIe 00BEKTHUBEI Ha OCHOBE CeJIeHHIa [MHKA, MHOTO/IMH30BEIe 0ObEeKTUBEI
Ha OCHOBE CeJIeHK/ja IMHKA, MHOTO/IMH30BbIe 00BEKTUBbLI HAa OCHOBE KBapI[eBOIr0 CTEK/IA, 3ePKajIbHbIe
00LeKTUBLI?

IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBHE XapaKTEPUCTHK W3/TyUeHUs C TapaMeTPaMU 3JIEMEHTOB ONITUYEeCKOTO TPAKTa:

XapakTepuCTHKH U3/1y4YeHUs:

1. PacxomumocCTb.

2. MOMHOCTS.

3. [Monsipuzanys.

ITapameTpbI 3/1eMeHTOB ONITHYECKOr0 TPAKTa:

A. Yros HaK/0Ha BHYTPUPE30HAaTOPHOM CBETOAEIUTE/NbHOM /1IaCTUHBI OTHOCUTEIBHO ONTUYECKOW OCH.
b. [luameTp arepTyphl Tesieckora B cucTeMe (OPMUPOBAHKS M HaBeZleHHs U3TyUeHusl.

B. KoaddunmeHT ycuneHust akTUBHOW CpeJibl.
ITpouunTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBHME XapaKTePUCTHK M3/Iy4YeHHs C TapaMeTpaMH 3JIEMEHTOB ONTHYEeCKOro TPaKTa.
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Ne 6

Ne 7

Ne 8

Ne 9

XapaKTepuCTHKY H3/TyYeHHs:

1. PacxogumocCTb.

2. IllvipyHa crieKTpanbHOM JIMHUH W3y YeHUs].

3. MoOLHOCTE.

ITapaMeTpsI 3/1eMEHTOB ONITHYECKOr0 TPAKTa:

A. Koadduuyent armocepHON SKCTUHKLIUH.

B. ¥YpoBenb TypOy/ieHTHOCTH B aTMOC(epPHOM KaHasie pacripoCTpaHeHHsI U3/TyYeHHs.

B. YiupeHue koHTypa yCuieHUs! akTUBHOU Cpeibl.
ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE I10C/I€[,0BaTebHOCTh
BribepeTe npaBubHYIO MOC/I€/[0BaTe/IbHOCTh CO3/JaHUSI ONTUKO-3/1eKTPOHHOTrO (J1a3epHOro) npubopa.

DJ/1eMeHTBI N0C/1e/|0BaTe/TbHOCTH:

BbInosiHeHHe TeEXHUYeCKOTO MPOeKTa.

VcnpiTaHust OMbITHOTO 06pas3iia.

Pa3paboTka TEXHUUECKOTO 3a/JaHusI.

KoppekTrpoBka paboueli KOHCTPYKTOPCKOH [JOKYMEHTAL[HH.
BrImoHeHre 3CKU3HOTO TIPOEKTa.

M3rotoBneHue OMBITHOTO 00Opasiia.

Pa3paboTtka paboueli KOHCTPYKTOPCKOM JJOKYMEHTALIWH.
[TpouuTaiiTe TEKCT U YCTaHOBUTE MT0C/Ie0BAaTeIbHOCTD

Bribepere nmpaBUIbHYHO MOC/EJ0BaTeILHOCTE PAOOTHI CUCTEMBI /IATITUBHOMN KOPPEKLMU (a30BbIX
WCKa)KEeHHUH B JIa3epHOM KOMILIEKCe /I AMCTAHIIMOHHOM TTepe/jlaur SHepruu B atMocdepe:

oripezienienue (pacuer) TpeOyeMoii (OpPMbI TIOBEPXHOCTH aJalITUBHOTO 3ePKara,
Hauasio paboThl J1a3epa,

omnpeziesieHre Gha30BbIX HCKKeHUM B aTMoChepHOM KaHasle,

oripeZiesieHre Pe3y/IbTaTOB alallTHBHON KOPPeKLUH

v3MeHeHHe (hOpPMBI 3epKara.

JIOTIOJTHUTEe/TbHAst KOpPeKTUPOBKa (hOPMBI 3epKaJia o pe3yJibTaTaM.

HquHTaﬁTe TeKCT, BbIﬁepI/ITE HpaBHJILHLIﬁ OTBET U 3allUIINTE apryMeHThI, 06OCHOBLIBaIOU_[I/Ie BLI60p
OoTBeTa

K kxaKoMy THITy ONTHYECKOTr0 pe30HaTopa OTHOCHUTCS /IByX3epKa/lbHbIi pe30HaTop co cdepruuecKuMy
3epKajiaMM C pafuycaMu KpuBusHbI 3epka R1=20 m u R2=-4 M u paccrossHreM Mexay Humu L=2 m?

BapuaHTbI 0TBeTa:

1) HeycToitunBbIi pe3oHaTop.

2) YCTONUMBBIN pe30HATOp.

3) ITnockomnapasniensHbIA Pe30HATOP.

4) KoHokanbHbINM pe30HaTop.

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[HEe BEIOOD
oTBeTa
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Kaxkasi xapakTepHasi 0COGeHHOCTb KOH(OKATLHOTO HEYCTOMUMBOTO Pe30HaTopa?
BapuaHTbl oTBeTa:
1) ®oKychl KOHIIEBBIX ChepUUeCKUX 3epKal HaXOASTCS B OFHOM TOUKe.

2) ®okychl 060MX KOHIIEBBIX ChepruecKHX 3epKasl HaxOZSITCs Ha TIOBEPXHOCTH MPOTUBOIOJIOKHOTO
3epKaiia.

3) Papiiychbl KpUBU3HBI KOHLIEBBIX CeprueCKUX 3epKasl HaXOAsSTCs B OJHOMN TOUKe.

4) PBAI/IYCBI KPHUBH3HBI oboux KOHIIEBbIX CCl)epI/ILIECKI/IX 3€PKdJ/T HaXOATCA Hd MOBEPXHOCTHU
IMPOTKUBOIIO/IOXKHOI'O 3€pKaJld.

OZHOTIPOXOZIHOTO YCU/IUTEJIS TIPY HA/IMUMHM HEeOJHOPOZHOCTEeN aKTUBHOW CpeJibl.

Ne 10 TTpouuTaiiTe TEKCT, BEIOEpPUTE MPABUIbHBIE OTBETHI M 3alUIINTE apPTYMEHThI, 000 CHOBBIBAIOIIHE BLIOOD
OTBETOB

Kakue matepuasbl MOTYT UCTIOBb30BATLCS JJis K3TOTOBJIEHUS TIOYTIPO3PAYHOro 3epKajia yCTOHUMBOro
pe3oHaropa COZ2 na3epa?

BapuaHTBI OTBeTBI:

1. T'epmanmuii.

2. CenieHuU/, 1JMHKa.

3. KCL

4. Ontrueckoe crekio KB-5
5. ITupkoHueBasi 6poH3a.

6. KBapieBoe crekio.

Ne 11 TIpouuTaiiTe TEeKCT, BEIOEpUTE TPAaBUIbHBIE OTBETHI M 3aNUILINTE apTyMEeHThI, 000 CHOBBIBAIOIL[ME BEIOOD
OTBETOB

Kaxoii MeTo[, (MEeTO/IbI) UCTIO/B3YeTCsl B paboTe aflanTUBHOM ONMTUYECKON CUCTEMBI, MpejHa3HaueHHOM
ISt KoppeKLyuy (ha30BbIX UCKa)KeHUH Jla3epHOr0 U3/TyueHus ?

BapuaHTBbI 0TBeThI:

1. MeTog, da30BOro COMpsHKeHUs.

2. MeTop anepTypHOro 30HAUPOBaHUS.

3. MeTtop (a30BBIX KpaHOB.

4. Metop, abeppariMOHHbIX KO3(h(hHUIUEHTOB.

5. Metop auadparm.

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE NTPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue 13 niepeunic/ieHHBbIX 3/IeMEHTOB HelloCpe/ICTBeHHO B/IUAIOT Ha PACXOAUMOCTh JIa3ePHOIO
Y3JlyueHus1?

BapuaHTBI OTBeThI:

1. AKTHBHas cpefa.

2. OnrTnyeckuii pe3oHaTop.

3. Cucrema hopMHUPOBaHUS U3/TyUeHUsI.
4. TerI0BOM MPHEMHUK HU3JTyUeHUSI.

5. aTepdepomMeTp OGOKOBOTO CABHra.
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6. Jaruuk ['apTmaHa.

7. ®0oTO371eKTpHUeCKUA IPUEMHUK U3/TyUeHUst

IIK-1.3 - CnocobeHn K pacuemy, npoeKmupo8aHuUI0 U KOHCmMpyupoeaHuio ¢ coomeemcmeuu ¢ mexHu4yecKum
3a0aHuemM munoebix cucmem, HPU6OPOG, demasneli U y3/108 HA CXemMOmexHU4eCKoM U 3/1eMeHIMHOM ypOBHsAX

Ne 1

Ne 3

Ne 4

[TpounTaiiTe TEKCT Y 3alUILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

Kakwue 13 nepeunciieHHbIX ONTUYECKUX MaTeprasoB — CeJieHu/ [UHKa, ctekno KY-1, crekno KB,
crekio K8, repmanmii, carup, KpeMHUH, ¥ TTI0YeMY MO>KHO HCTIONb30BaTh JJIs N3TOTOBJIEHUS JIMH3
(hokycupyromiero o0ObeKTHBa B J1a3ePHOM TEXHOJIOTHYECKOM KoMIuieKce Ha ocHoBe CO2
371eKTpOopaspsAHOro jasepa?

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIHIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

N3nyuenne CO2 nasepa (opmMupyeTcs AByX3epKa/lbHbIM HEYCTOMUMBBIM Pe30HAaTOPOM C KOJIbLIEBOM
dhopmoii myuka. Kakoti 00beKTHB MO>KHO MCII0/Ib30BaTh [/t (DOKYCHUPOBKH TaKOTO U3/TyUEHUS B
JIa3ePHOM TeXHOJIOTUYeCKOM KOMILIeKce?

Bapuantsl oTBeTa:

1) 3epka/ibHbIN 0OpalljeHHbIN BHeOCeBOl 06bekTHB KaccerpeHa,

2) Knaccuueckuii 3epKa/ibHbINA 00beKTHB KaccerpeHa,

3) OHONMMH30BBIM 00BEKTUB U3 Ce/leHH/ 1A [IMHKA.

4) [IByX/IMH30BbI 0OBEKTHB Ha OCHOBE ONTHYECKHX 37IEMEHTOB U3 ONTHUEeCKOro cTekna K8?

5) OJHOIMH30BbIM 00BEKTUB U3 KBApLIEBOrO CTEK/Ia.

HpquTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apPTYMEHTHI, OGOCHOBLIB&IOLL[I/IG BLI60p
OTBETOB

N3nyuenue morrHoro rasopaspsgHoro CO2 na3epa GpopMupyeTcs AByX3epKalbHbIM yCTOMUMBBIM
Pe30HaTOPOM C TIO/TYTIPO3PavHBIM BBIXOZHBIM 3epKanioM. Kakoli 00beKTHB CiieZlyeT UCTI0/Ib30BaTh /IS
(hOKYCHPOBKM TaKOTO M3/Ty4eHHs B JIa3ePHOM TeXHOJIOTMUeCKOM KOMILIeKce?

BapuaHTbI 0TBeTa:

1) 3epkanbHbIii 0OpalleHHbIN BHeoceBol 06bekTHB KaccerpeHa,

2) [IBX/IMH30BbIY 00BEKTUB C ONITUYEeCKUMU 37IeMEeHTaMH U3 TepMaHusl.

3) OHOIMH30BbIM 00BEKTUB U3 CeIeHU/1a [IMHKA.

2) Knaccuueckuii 3epkanbHbI 00bekTB KaccerpeHa,

3) [IByX/IMH30BBIH 0OBbEKTHB Ha OCHOBE ONTHUECKHX 3/IEMEHTOB M3 KBapIieBOTO CTEKJIa,

4) OpHOMMH30BbIH 00BeKTHB U3 cTekaa KY-1,

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET UM 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[He BLIOOD
oTBeTa

YTo nMpoucxoauT ¢ K03 UIHEHTOM 0C/1ab/ieHys TIpY PacpOCTPaHEHUH T1a3epHOT0 U3/TyUeHUs B
atMocdepHOM KaHajle C pOCTOM MeTeopoJIOTHUYeCKoi AaibHOCTH BuanMocty (M/B)?

1. ¥YMeHbllIaeTcs.

2. YBeIMuMBaeTCs.

3. He MmensieTcs.

4. OH Bcerya paBeH HYJIIO.

5. MI3meHseTcs o rapMOHUUYECKOMY 3aKOHY C paCCTOSHUEM.
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Ne 5

Ne 6

Ne 7

Ne 8

ITpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE

[TocTaBETe B COOTBETCTBUE YKa3aHHBLIM 3/ieMeHTaM OINTHUUeCKOTO TPaKTa UX BO3/elCTBHe Ha
TIpoXofsliiee U3MyUyeHue.

JJIeMeHT ONTHYeCKOro TpaKTa:

1. AxtrBHas cpefa.

2. ATmocdepHbIii KaHasl paclpoCTpaHeHH s U3My4YeHusl.

3. Cucrema pOpMHUPOBaHUS U HaBeeHUs U3/TyUYeHusl.

BospeiicTBue Ha IpPoXojsiiee H3TyUeHHe:

A. HamipaBrnenrie 1 $OKyCHPOBKa W3/y4eHHs Ha 00beKT BO3AeHCTBYSI.
b. Ycunenue MOIHOCTH (3HEPrUM) U3MyYeHHSI.

B. OkcTunKIMs (0ciabneHue).

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAHHKIN OTBET

OnpezieTUTh OCHOBHBIE TTapaMeTphbl HEYCTOMUKMBOTO KOH(OKA/ILHOTO pe3oHaropa (paJuyChl KpUBU3HbI
KOHL|EBBIX 3€pKaJl, [JINHY Pe30HaTopa, MOILHOCTb M YT0J1 pAaCXOAUMOCTU U3MyUYeHHs) TIPU CIeAYIOINX
YCJIOBUSIX:

Tun na3epa: CBepXx3ByKOBOW HeMpepLIBHbIN XUMUUeCKUM KUCIOPOJHO-OAHBIN a3ep;

TabapuThl akTHBHOH cpezibl: 1000 MM (BAO/IB 0CH pe3oHaTopa) X 120 MM (110 BBICOTe COTIIOBOTO OJ10Ka)
X 60 MM BI0JIb TIOTOKA aKTUBHOU Cpe[ibl;

Kosddurment ycunenus cnaboro curHana: 0,5 mM-1;

NHuTeHcuBHOCTE Hacklmenys: 1 KBT/cMm2;

Koaddurment yBenmuenust pesoHaropa 2;

[TapameTp onThueckoro KauecTsa usnydenuss M2=3;

BHyTpupe3oHaTopHble OTepH: OMNpeZesIstoTCs MoTepsiMU Ha 3epKanax - 0,1 % rpu KaXkoM OTpa’keHUH;

TpeboBaHUs K TUITY U KOH(UTYpaIUy pe30HaTopa: HeyCTOWUMBLIM KOH(POKaNILHBIN pe30HaTop
«TI0JIOKUTENTbHOM BeTBH» (BBIXOJHOE KOHL[EBOE 3epPKaJIo BBIMYKJIOe, BTOPOE KOHLIEBOE 3epKaso
BOTHYTOE), IByX-TIPOXO/HbIN [1-00pa3HbIii C KBa/[paTHOH arepTypou; AJIMHA pe30HaTopa 13
KOHCTPYKTMBHBIX co0OpakeHHi Ha 20% Oosbliie JIMHLI aKTUBHON Cpe/ibl.

ITpou3BecTH HEOOXO/IMMbIE paCUeThl U U300pa3uTh CXeMATHUHO KOH(UTypaliuio pe3oHaTopa v hopMy
W3/yYarolleid arepTyphl.

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET UM 3alMIIINTE apryMeHThI, 000 CHOBBIBAOII[He BLIOOD
oTBeTa

Kakoit mapameTp u3MepsieTcs TIPU UCIT0/Ib30BaHUH IaTurKa ['apTMaHa B cOCTaBe aZlarTUBHBIX
OMNTHUYECKUX CUCTEM?

BapuaHTbI 0TBeTbI:

1. CmenjeHure 1IeHTPOB (hOKa/bHBIX I9TeH, C(POPMUPOBAHHBIX CHCTEMOW MUKPOJIKHS.

2. I3MeHeHue MOLIHOCTHY U3/lyueHNs Jla3epa.

3. PasHoCTh (a3 Mexay u3nydyeHueMm, MpoIleALINM aKTUBHYIO CPefy, pellepHbIM JIyUY0M.

4. PasHocTb (ha3 MeXx/ly BOJTHOBBIMU (PPOHTaMH H3/TyUeHUs], CMeLlleHHbIMU IPYT OTHOCUTENBHO Apyra.

HquHTaﬁTe TeKCT, BBI6epI/ITe HpaBH]’[bHBIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBBIBaI-OI_L[I/Ie BbI60p
OTBeTa
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Kakoe konmuecTBO MAaKCUMyMOB MHTEHCHMBHOCTH U3/IyUYeHHs B [IOIIePeYHOM ceueHnH Mozabl TEMS59
OITUYECKOI'0 pe30HaTopa C NPSMOYrO/IbHBIMU 3€pPKaslaMU 10 OCU X U Y, COOTBETCTBEHHO?

BapuaHTbI 0TBeTa:
1H6wull

2)5u9

3)4u8

4)10u 18

Ne 9 TIpouwuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakuie mapameTphl BIUSIOT Ha PACXOJUMOCTb J1a3ePHOT0 U3/TyUeHUs?
BapuauTtsl oTBeTa:

1. ATMochepHas SKCTUHKIIVS.

2. KospduiiveHT ycuneHUs akTUBHOW Cpefibl Jla3epa.

3. AtmocdepHas TypOy/eHTHOCTb.

4. dopma 1 pa3Mep M3Tyvarollel arepTyphl.

5. OnTHueckoe KaueCTBO U3/Iy4eHUs] Ha BbIXOJe U3 Pe30HaTopa.
Ne 10 IIpouMTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE

[TocTaBbTe B COOTBETCTBUE YKa3aHHBLIM 3/ileMeHTaM OINTUUeCKOT0 TpaKTa UX Bo3/elCTBHe Ha
TIpoXo/siliiee U3TyUyeHue.

J/IeMeHT ONTHYeCKOro TpaKra:

1. OnTHueckuil pe3oHaTop.

2. OOBEKTUB TEXHOJIOTMUYECKOTO JIa3ePHOT0 KOMII/IEKCa.

3. BHyTpUpe30HaTOpHBII ONTHYECKUN 3aTBOP.
Bo3paeiicTBue Ha npoxojsiee U3TydeHHe:

A. AMIIIUTYaHAsT MOAYJISILIUS U3/TyUeHusl.

b. Ycunenue u hoopMupoBaHrie HarPaBAeHHOTO U3/TyUYeHUsl.

B. ®oKycupoBKa HU3IyueHus: Ha 00beKTe BO31eHCTBHS.
Ne 11 IIpouuTaiiTe TEKCT ¥ YCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh
OnpezennTe NpaBUBHYIO I10C/Ie,0BaTe/IbHOCTL IIPOEKTUPOBaHKS ONTUYECKOT0 pe30HaTopa:

pacueT XapaKTepUCTHK WU3/TyueHus ¥ TTapaMeTpOB 3epKaJl jisl KaK0ol 13 BO3MOXKHBIX KOH(PUTypaLuu
pe30HaTopa, orpeie/ieHre ONTUMabHBIX TapaMeTPOB i KXol 13 KOHPUrypaiui,

dHaJ/IM3 TEXHUYECKOT'O 3aldHHA U OTIpefesieHrue TpEGYEMbIX XdPAKTEPUCTUK U3TyUE€HNS, KOTOPbIE
A 0JI>KHBI OBITE AOCTUTHYTHI,

aHa/IM3 aKTUBHOM CpeJibl U OTpe/iesieHre BO3MOXKHBIX KOH(UrypaLyii pe3oHaropa,

CpaBHeHHe pe3y/IbTaTOB PacueTa Pa3/IMuHbIX KOHQUTypalLyii pe30HaTopa U OTpefie/ieHre ONTHMaTbHON
KOH(pUryparuy,

aHaJIu3 BO3MOXKHBIX BHYTPUPE30HATOPHBIX abeppariuii, Crtoco00B I0OCTHPOBKH, JIyUEBOM Harpy3Ku Ha
3epKaja U T.J. C L|eJIbI0 OKOHUaTeIbHasi KOPPEKTUPOBKU CXeMBI U TIapaMeTPOB 3epKaJl [ijisi BBIOpaHHOM
(orrTHMaTbHOM) KOHGUTYPaIiK pe30HaTopa,

pa3paboTka paboueli KOHCTPYKTOPCKOM [JOKYMEHTAL[HH.
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Ne 12 TpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/IeJOBAaTeTHHOCTD

HOPHAOK MPpOXOXAEHUS U3TYUEHHUEM 3JIEMEHTOB OIITUYECKOI'O TPAKTA JId3€PHOI'0 KOMILIEKCA AJ1d
,E[I/ICT&H].[I/IOHHOﬁ nepenavyuv SHepruu:

cucremMa GOpPMUPOBaHUS U HaBe/leHUsl U3/TyUeHus],
aKTHUBHas Cpefia,

aKTHBHas Cpefa,

arMoc(epHbIi KaHa/l paclpoCTPaHeHUs U3/TyyeHus],

IMMpYUEeMHUK U3/TyUeHHs U 00LeKT BOBAEﬁCTBHH.

Ne 13 IpounTaiiTe TeKCT, BbIOEpHTE MPaBU/IBHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakoti mapameTp u3mepsieTCsl TIPU UCTIONb30BaHUM CABUTOBOTO HHTepdepoMeTpa JJis aHa/lnu3a
BOJIHOBOTO (DpOHTA U3/TyUEHUs?

BapuaHTBI OTBeThI:

1. Pa3HoCTh (ha3 MeXx/Ty BOJTHOBBIMU (DPOHTAMU U3/TyUeHUs], CMEIIeHHBIMU JIPYT OTHOCUTEILHO JIpyTa.
2. VI3sMeHeHHe MOLJHOCTH U3J/Iy4eHus j1a3epa.

3. Pa3HocTh (a3 Mexay usyueHreM, MpoIIeiiM aKTHBHYIO CPe/ly, PerlepHbIM JTyUOM.

4. CmeleHre LIeHTPOB (OKaJIbHBIX M5TeH, C(OPMUPOBAHHBIX CUCTEMOW MUKPOJIHHS.

24



