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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)

12.04.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0rUH
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
Kucenes Urops AjiekceeBuY, K.T.H., JOLEHT, JOLIEHT

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

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

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

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




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI CITEKTPOCKOITNN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

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



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-1.2 — ¢crnocoOHOCTh K TEOPETHUECKUM U 3KCIIEPUMEHTA/ILHBIM MCCIe[0BAaHUSAM JIa3epHON TEXHUKHY,
JIa3€PHBIX OMTHKO-3/IEKTPOHHBIX PUOOPOB U CUCTEM

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-1.2

3HAHUA:

Ha YpPOBHe Npe/iCTaB/eHuI:

- 0bagaTh 3HaHUSAMU TEOPeTHUeCKUX OCHOB MeToZoB nH(pakpacHoi (MK) criekTpockomniu;

- OCHOBHBIX TIOHSITUI U 3aKOHOB TeOMeTPUUECKON OMTHKH, Ipe/ie/ibl IPUMEeHUMOCTH TeoMeTpUueCcKoi
OIITUKY;

Ha ypOBHe BOCIIPOU3Be/IeHUsI:

- METOJMK OLIeHKH pe3y/IbTaToOB CIIeKTPaJbHOI0 aHa/IN3a;

Ha YpOBHE MIOHUMaHHUS:

- 3HaTb OCHOBHI NOTyYeHUs], 00pabOTKY ¥ UHTEPIIPeTaluy JaHHBIX CIIEKTPaJbHOTO aHa/l!3a;

- 3HaTb 00/1aCTh MPUMeHeHus ¥ TouHOCTh VK crieKTpockoriy;

YMeHus:

VIHTepIIPeTUPOBaTh Pe3y/bTaThl CIIEKTPaIbHOI0 aHa/IN3a;

TI0/Tb30BaThCSI COBPEMEHHBIMHM KOMITHIOTEPHBIMU TIPOTPAaMMaMH, HCIO/b3yeMbiMi Tipu pabote UMK
TPUEMHUKOB U3Ty4YeHNs;

T0/Ib30BaThCsl COBpEMEHHBIMU 0a3aMy JAHHBIX CTIEKTPaJIbHBIX XapaKTePUCTHK BellleCTB;

0opMIISATE pe3yaBTaThl IKCIIEPUMEHTOB 10 OOIIENPHUHSTHIM TIPaBU/IaM;

HABbIKU:

KOJIMYeCTBEHHOIO CIIeKTPabHOIO aHa/ln3a C IIOMOILbI0 371eKTpoHHOoM UK criekTpockonuy;

WHTepIIpeTaliy SKCIlepUMeHTa/IbHbIX JaHHBIX.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmiaa OCHOBBI CITEKTPOCKOIIUMU siensieTcst AUCLHUTUTMHON YacTH, ¢popMupyeMoit
y4acTHMKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY 110 HarpaBsieHuto 12.04.05
JlasepHas mexHuKa u sa3epHble mexHoa02uU.

CogepxaHue AUCLUILIMHBI SIBISeTCA JlorndeckuMm mpogospkenueM gucturuiviH: ITPAKTUKYM 110
KOMIIBIOTEPHOMY MO/JE/INPOBAHNIO, JINJAPHBIE CUCTEMBI.

CopepkaHvie  JUCLUIUIMHBI ~ SIBJISETCS  OCHOBOM i ocBoeHus  gucuummH: HAYUYHO-
NCC/IEJOBATE/IBCKASA ITPAKTHUKA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e TICK-1/24.4 — CrniocobeH omnpeziensiTh TpeOOBaHMS K J1a3epPHBIM CHCTEMaM M CUCTeMaM TeXHUYeCKOTO
3peHwus], a TakXKe K UX 37ieMeHTaM, 000CHOBLIBATE BLIOOP 3/1eMeHTHOM 0a3bl U pa3padarhiBaTh 371eMEeHTHI
KOHCTPYKLMM

¢ TICK-1/24.5 — CniocobeH Mo/ieTMpPOBaTh (hr3UUeCKHe MPOLECChl B 3/IEMEHTaX KOHCTPYKIUM JIa3€PHBIX
cucTeM 1 000pyZOBaHUs aJIUTHBHOTO TIPOM3BO/CTBA

¢ TICK-1.3 — CriocobeH K MpOeKTUPOBAHUIO U KOHCTPYMPOBAHUIO CUCTEM, MMPUOOPOB M y3/10B, a TAKXKE K
pa3paboTKe TEXHUUECKHX 3alaHUH U JOKyMEeHTallM| Ha UX MMPOeKTUPOBaHUE U M3TOTOB/IEHHE,
TipefiHa3HaYeHHBIX /17151 1a3ePHOM TeXHUKU M TeXHOJIOTHH, Jla3ePHBIX ONTHKO-3/IEKTPOHHBIX IPUOOPOB 1
CUCTEeM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

Oo11as Tpy/10eMKOCTh

JUCLIUIIMHBI COCTaB/IsAeT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. OcHoBHbIe napamerpbl K-ciekTpockonuu. 1.1 O630p npunoxennii NK-
6 11 cnekrpockonui. 1.2 Mctopusi. 1.3 BosmoxxHocTu 1 orpannuenus MK-cnekrpockonuu. 1.4 8 2 2 0 6 30
Ornpe/ienieHksi OCHOBHBIX TTOHSTHIL.
Paspen 2. Annaparypa ais uccaegopanus UK-crektpos. 2.1 ®usvika UK-usnyyenus. 2.2
Wcrounvky usnyvenusi. Ontrueckue cuctemsl. 2.3 IIpuemHuku usmyuenus. 2.3.1
6 11 Jlvcrieprupyolye crekrpoMerpsl. 2.3.2 MHorollesieBble MOHOXpPOMartopsl. 2.3.3 47 13 8 5 34 30
Hepucneprupytoiipe npu6opsl. 2.3.4 [TepectpanBaemsblie 1asepsl. 2.3.5 ONTHKO-
aKyCTHYeCKHe CrieKTpoMeTpsl. 2.3.6 Pypbe-crieKTpomeTpsl. 2.3.7 CrieKTpoOTOMETpBI.
6 1 Paspen 3. Ba3bl JaHHBIX CIEKTPOB. 3.1 VICTOUHHKH, HaXOAsILecs B CBOOOJHOM JOCTyIIe. 8 P 2 0 6 10
3.2 TIpUHLMITBI OpraHU3aLiy JaHHbIX, MeTO/b! HCII0/Ib30BaHUs 6a3 CrIeKTPOB.
Paspen 4. Kparkue cBefenus u3 Teopun UK-cnexkTpos. 4.1 BpaijarenbHble 1
6 11 kosebaresbHble crieKTpbl. 4.2 KouTyp nuHnu. [loriepoBckuii u JlopeHLieB KOHTYpbl. KoHTyp 30 6 6 0 24 10
Dotirta. 4.3 [ToHATHE MHTEHCUBHOCTH TMHAHA. OOGEPTOHEL.
Paspen 5. UHTepnperanus cieKTpoB. 5.1 VifeHTHMKaLMsA HeU3BeCTHBIX BelecTB. 5.2
6 11 AHanu3 cMecei. 5.3 AHalu3 MPOCTPaHCTBEHHO-Y/aIeHHbIX 00beKTOB. 5.4 MeTtoz 51 17 10 7 34 10
uddeperLpanbpHOro nornoeHus. 5.5 Metog LIBS.
Paszpen 6. Ko/imuecTBeHHBI cieKTpanbHbIi aHamm3. 6.1 3akoH Byrepa — Jlambepra - Bapa.
6 11 Ork/10HeHus oT 3akoHa BJIB. 6.2 AHa/In3 MHOrOKOMITIOHEHTHBIX CMeceii B yC/IOBUsIX 36 11 6 5 25 10
BbINO/IHeHYs1 3akoHa BJIb. 6.3 AHa/mM3 ciefloBbIX KOJIMUeCTB BellecTB.
Bcero 3a 11 cemecTp 180 51 34 17 129 100
Bcero no gucnuniuHe 180 51 34 17 129 100
3.2. JTabopaTopHbIii NPAKTUKYM
O0neMm,
Ne | Homep n HauMeHOBaHHe
Tema naﬁopaTopﬂoro MNPpaKTHKyYMad aya.
n/n pa3jesia TMCIUIIJINHbI
yacoB
Pazpen 2. Anmaparypa asis
1 |uccneposanus VK- Nunamuyeckuii pypre-criekTpomeTp. TernnoBoe U3nyueHue Tesa 5
CIIEKTPOB.
OrmnpeneneHye moKasaressi IOIJIOLIEHUS BeIljeCTBa 110 CIIEKT
Pasgen 5. nreprniperanys PeA i - by
2 CHEKTDOB noriowenus. Ontumusanys npusmel HITBO MK @ypee- 7
POB. CrieKTpoMeTpa
Pazgen 6.
3 KonuuecTBeHHBIN OL{EHKa UYBCTBUTE/IBHOCTH CITEKTPAJIBHOI'O npn60pa 5
CrieKTpa/bHbBIN aHa/n3.
Bcero 3a 11 cemectp 17
3.3. CamocronaTenbHast padora crygenra (CPC)
Homep n
Ne HaMMeHOBaHUe Oo0neMm,
Copep)xaHue yueOHOro 3ajaHus
n/n pa3aesia JdacoB
AUCIIMII/TUHBI
Pazgen 1. OcHOBHBIE .
1 napameTosl UK I/I3y‘—IEHI/Ie NpegyCMOTPEeHHBIX ITPOrpaMMOU ANAdKTHYeCKUX e TUHUAL] T10 6
p p MaTepHra/iaM JIEKLIMOHHBIX 3aHATUHN U pEKOMEHAYEMOﬁ JTeparype
CIIEKTPOCKOITHH.
2 Pa3,qen 2. I/I3yquHe npeayCMOTPEHHBIX HpOFpaMMOﬁ ANOaKTHUUeCKUX eWHUIL] I10 10
AnnapaTypa A1 MaTepHra/iaM JIEKIJTHOHHBIX 3aHATUI U peKOMEHAYEMOﬁ JInTeparype
3 uccnefoBanus K- |TloarotoBka K BLIMOHEHHUIO U 3alUTe 1ab0paTopHOi paboThl 24
CITEKTPOB. «InHamryeckuii Pypre-crieKTpoMmeTp. TernnoBoe U3nyyeHre Teaa»
4 Pasgen 3. basbl W3yyeHue npeyCMOTPeHHBIX IPOrPaMMOH AWJAKTUUECKUX eZVHUL] 110 6
JAAHHBIX CITIEKTPOB. MaTepHra/iaM JIEKIUOHHBIX 3aHATUN U pEKOMeHAyeMOﬁ JinTeparype
5 |Pa3spmen 4. Kpatkue |/3yueHue TipeAyCMOTPEHHBIX ITPOrpPaMMOi AUJAKTUUECKUX eIUHUL] T10 24
6 24234




CBeJIeHUs U3 TEOPUU (MaTeprasiaM JIEKLIMOHHBIX 3aHSTUN U pEKOMEeHyeMO JIuTepaTtype
NK-criekTpos.

6 N3yuenune npenycMOTpeHHBIX npourpaMMOf/i AMZIAKTHYECKUX UHHL] 10 10
Paszen 5. MaTepurasam JIeKLIMOHHbBIX 3aHSATUN U peKOMEeHyeMO JuTepaType
WHTepriperarys IToaroToBKa K BHITIOJIHEHUIO U 3alIUTe 1a00PaTOPHOM paboThI

7 |cnexrpoe. «OnpezeneHye nokasare/isi MOIVIOLEHUS BELleCTBa M0 CIIeKTPy 24

nomtoienust. Ontumusanus npusmsel HITIBO UK ®ypee-
CTIeKTpOMeTpa»

8 Pazpen 6. N3yuenue npenycMOTpeHHBIX npourpaMMof/i AMZIAKTHYECKUX eUHHL] 10 10
KonvuecTBeHHELIM — [MaTepyvasaMm JIEKLJMOHHBIX 3aHATUN U PeKOMeHZyeMOo IuTepaType

9 CIIeKTPa/IbHbIA IToaroToBKa K BHITIO/IHEHUIO M 3alljUTe 1abopaTtopHOl paboThl «O1jeHKa 15
dHaJ/u3. YyBCTBUTEILHOCTU CIIEKTPAIBHOTO MPUO0opa»

Bcero 3a 11 cemectp 129
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12 3 4|5/ 6 |7|8/9/10|11(12/13 14 15| 16 17
11 JIP, Otu. nio JIP Op AP JIP, Otu. o JIP OP| Bomp. 3k3

Ycii0BHBIe 0003HAYCHUSA:

P — nauarHocThueckasi paboTa;
JIP — naboparopHas pabora;

Ortu. 1o JIP — otuet nio JIP;

Borip. OK3 — BOIIPOCHI K 9K3aMeHY.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe HHTepBasbl B

cnenyrommx dpopmax:
JTMarHoCTUYecKas pabora;

naboparopHas pabora;
otuet 110 JIP;
BOIPOCHI K 3K3aMEeHY.

IIpomexxyTouHas arTecTanus IIPOBOJAUTCS B hopMax:

9K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. MapyruH, A. I1. CaBukuH, B. B. I1lapkos. . JIa3zepHas criekrpockonus. Hwxkuunii Hosropog: HHI'Y
um. H. U. Jlobauesckoro, 2019, 311. pec.

2. B. B. Jlobauég, C. FO. Ctpaxos ; BI'TY "BOEHMEX" um. [I. ®. YctuHora. JIa3epHble CUCTEMBI
crielia/ibHOTrO Ha3HaueHus. Y. 2 JIugapHble KOMILIEKChI AJ1s AUCTAHLMOHHOTO 30HIUPOBaHUs
atMocdepsl. BI'TY "BOEHMEX" um. [I. ®. Ycrutora, 2007, s51. pec.

3. I. T. limanwuH, B. T1. YennbaHoB. . [TpuéMHUKY ontrdeckoro usnyuenus. CI16.: Jlans, 2014, 30 3k3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:

1. B. emtpénep. . CoBpemeHHas 1a3epHad crieKTpockonus. Jonronpyassiii: MHTennekt, 2014, 1 3k3.
2. K. U. Tapacos. . CriekTpaibHble pubopsl. JI.: MamuHoctpoeHue, JIeHUHrp. ota-uHue, 1977, 1 3k3.
3. H. Xappuk. . CnieKTpocKonusi BHyTpeHHero oTpakeHus. M.: Mup, 1970, 1 3k3.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — DBC JlaHsb;
2. http://www.urait.ru/ — O6pa3oaresibHas miatdopma «HOpaiit». 111 By30B U CCY30B.;
3. http://library.voenmeh.ru/ — ®yngamenranbHas 6ubnuoreka BI'TY «k BOEHMEX» um. [I.®. YctuHoBa.

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(yHaMeHTalbHBIX UCCIeOBaHUH.

VHdopMalMoHHbIe CTIPAaBOYHbIE CHCTEMBI:

1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.

5.5. TTporpamMMHoOe obecrieueHue:
1. Mathcad Education - University Edition Term.

5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



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. J/TabopaTopHbIe 3aHATHA:

1. CnektpomeTtp Avantes Avaspec 2048;
2. Mathcad Education - University Edition Term.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI CITIEKTPOCKOIIN

AnHoTanusa paboueii nporpaMMsl

Mucuynmiaa OCHOBBI CITEKTPOCKOIINUM sgBnsieTcss AWCLMIVIMHONM 4acTH, ¢opMupyeMoi
y4YacTHHKAMH 00pa30BaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, mporpaMmbl MOATOTOBKY T10 HarpasieHuto 12.04.05
JlazepHas mexHuKa u nasepHble mexHo/no2uu. JJUCIUTIIMHA pean3yetcs Ha ¢akynbrete M MHbOpMaI[MOHHbBIX
u yripasssitorux cucrem BI'TY "BOEHMEX" nm. [1.®. Ycrunosa kadenpoit 1 JIASEPHASA TEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
[ICK-1.2 crocobHOCTE K TEeOPeTHYeCKHMM M HSKCIIePUMEHTAlbHbIM WCC/IeIOBaHUSIM J1a3ePHOM TEXHUKH,
Na3epHBIX OMTHUKO-37IEKTPOHHBIX TPUOOPOB U CUCTEM.

CogepKaHue JUCIMILIMHBI OXBaThbIBA€T KPYI BOMPOCOB, CBSI3aHHBIX C OCHOBaMM (hHU3UUECKUX TPHHIIUIIOB,
obacTel MpUMeHeHws], annaparypoi ucciaenoBaduii MK CrieKTpoCKOIuu.

[TporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[€HTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cenyonumx popmax:
e UArHOCTUYeCKas pabora;
¢ jylabopaTopHasi paboTa;
e otuetT 1o JIP;
e BOMPOCHI K 3K3aMEHY.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ D3K3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiseT 5 3.e., 180 u. IIporpamMmoill AWCIUTUTUHBI

MpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsATus (34 4.), naboparopHselii mpaktikym (17 4.), camocTrositesibHasi paboTa
crygenra (129 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI CIIEKTPOCKOIIN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb 0CBOEHHS AUCLMIUIMHBI cocTaBgeT 180 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUH, U 129 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS 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.

HaumeHoBaH#e paboThI Pexkomenjyemas iMTeparypa prm:{?éKOCTb’
Paspen 1. OcHoBHbIe napameTpbl UK-crieKTpoCKOIUM.
A. B. Mapyrun, A. I1. CaBukuH, B. B. Illapkos. .
N3yueHue npefycMOTpEHHBIX . N ]
HPOrPaMMOH /IMIAKTUYECKHX €UHEHI] 10 JlazepHas cnekrpockonus: Huwkuuii Hosropon:
P . HHI'Y um. H. W. JTobaueBckoro, 2019 (Bce) 6
MaTepHasiam JIEKLJMOHHbBIX 3aHATUI U T
CKOMEHIVEMOi JIATeDATYDE K. Y. Tapacos. . CriekTpasibHble Tipubopsr: J1.:
P Ay patyp MammHocTtpoeHue. JIeHUHrp. ota-Hue, 1977 (8)
Wroro no pazzeny 1 6
Paspen 2. Annaparypa ajasa ucciaefaopanusi MK-cnekTpos.
n
. 33)’:6;;1;:;? eﬂiﬁ;&g;ﬂiﬁiﬁ? e/IMHHI] 110 H. Xappuk. . CrieKTpoCKOIYsl BHYTPEHHET0
MlE)lTegI/IaHaM JIeKIJUOHHBIX 3aHATUHN U oTpaxerus: M.: Mup, 1970 (2) 10
DEKOMEH/TYeMOii TTePaType I". T. WimanuH, B. I1. YenubauHoB. . [IpuéMHUKH
onrtryeckoro unydenusi: CII6.: Jlanb, 2014 (I'naBa
[NoproroBKa K BBIMOJIHEHUIO U 3alUTe 1. Yacts 2)
n1abopaTopHO# paboTb! «[liHaMiecKuH K. W. Tapacos. . CriekTpasibHbie IpUO0pSL: J1.: 24
@ypre-crekTpomerp. Tensosoe MaiumHocTpoeHue. JIeHUHrp. ota-Hue, 1977 (8)
W3J/lydeHue Tesa»
Wroro no pasgeny 2 34
Pa3gen 3. ba3bl JaHHBIX CIEKTPOB.
Vzyuere MPEAYCMOTPEHHRIX B. Jemtpénep. . CoBpemeHHas a3epHast
MpOrpaMMOM AUJJaKTHYeCKUX eJUHUL] 10 ! ..
N criekTpockonus: JonronpyaHeiii: MuTtennekt, 2014 6
MaTepurasam JIeKLIMOHHBIX 3aHSATUI U (Bce)
peKoMeHAyeMoH IhTepaType
Wrtoro no pasgeny 3 6
Pazgen 4. Kparkue cBefjeHus1 u3 teopun UK-cnexTpos.
Wsyuenne NDEAYCMOTDEHHBIX B. Oemtpénep. . CoBpeMeHHas 1a3epHast
MpOrpamMMoii JUAAKTHYeCKUX eJUHUL] 110 ! ..
o criektpockonus: lomnronpyassiii: Maresnekt, 2014 24
MaTepurajiaMm JIEKLIMOHHbBIX 3aHATHUHI U (Bce)
peKoMeHAyeMoM ThTepaType
Wroro no pasgeny 4 24
Paspgen 5. InTepnperanus cieKTpoB.
N3yuenue npenycMOTpPEHHBIX
MpOrpaMMON AUJaKTHYeCKUX eJUHUL] 10 10
MaTepHasiaMm JIEKLJMOHHbBIX 3aHATUI U B. B. Jlob6aués, C. FO. Crpaxos ; BI' TY
peKoMeHAyeMOU uTepaType "BOEHMEX" um. 1. ®. YcTuHoBa. JlazepHbie
IToAroTOBKA K BBITOTHEHUIO U 3aIUTE CUCTeMBI CIleLjialbHOro HasHaueHus. Y. 2
naboparopHoii paboTtsl «OripegeneHue JIujapHble KOMILIEKCHI /11 JUCTaHLIMOHHOIO
ToKa3aTe/Ist TIOT/IOIeHHsT Bel[eCTBa 1o 3oHAMpoBaHus atMocdepsr: BI'TY "BOEHMEX" 24
CMEKTPY MoryouieHust. ONTUMH3ALUS um. [I. ®. Ycrunosa, 2007 (1, 2)
nipu3mel HITBO UK ®ypbe-
CIEeKTpOMeTpa»
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Wrtoro no pasgeny 5 34
Pa3gen 6. KosinyecTBeHHBIH CrIeKTPaIbHBIA aHATU3.
W3yueHue rpeAyCcMOTPEHHbBIX
MPOrpaMMOoii JUJaKTHUe CKMX €/IMHHI] 110 10
Marepuasam JeKLMOHHBIX 3aHITHH 1
pPEKOMeHTyeMOU inTeparype H. Xappuk. . ClIeKTpOCKOTIHsI BHyTPEHHETO
IToArOTOBKA K BLIMOJHEHMIO U 3aIlUTe orpaxkenusi: M.: Mup, 1970 (6)
nabopaTopHoM paboThl «OLieHKa 15
YYBCTBUTETBHOCTH CIIEKTPATbHOTO
npubopa»
Wrtoro mo pa3geny 6 25
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI CITEKTPOCKOITNN

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e BOIPOCHI K IK3aMeHY;

¢ jylabopaTopHasi paboTa;

e otuet 1o JIP;

* JK3aMeH.

KpuTtepuu onjeHuBaHus

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

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Bonpocsl K 3K3amMeHy
[Tepeuens BONIPOCOB K 3K3ameHy rpefcrasieH B YMK.

JIaGopaTopHas pabora
Hornyck k JIP:
- IOMYCK K BBIITOJHEHUIO repBoi JIP He npeaycMOTpeH.
- /sl TOTTyCKa K BBITIOIHEHWIO BTOPOH U TpeTbeli JIP HeoOxo/MMa 3all|Ta repBoil paboThl.
3awura JIP:
3amura JIP mipefycMaTpuBaeT 00Cy>KeHue TIOpsi/iKa PellleHus1, pelyCMOTPEHHBIX ee TEeMaTUKOU 3a7iay,
BKJTIOUasi TIPOBEPKY YCBOEHUSI CTYZIeHTOM COOTBETCTBYIOIIUX CBeZIeHU 13 TeOpHUHU.

Otuet no JIP

OTuetsl 1o 1abopaTOpHBIM PaboTaM Tpe/ICTaB/ISIOTCS B [1€UaTHOW UM PYKOTMCHOM (hopMme.
[HormyckaeTcs BEIITOTHEHNE PacueToB «BPYUYHYIO» UM UCIIO/b30BaHUE CUCTEM aBTOMaTH3al[uu
MaremMaTU4deckux pacuetoB. Kaxoe 3aiaHue Ha 1abopaTopHyto paboTy cofiep>KUT Habop rmapameTpoB B
COOTBETCTBUU C WH/IMBHYalbHBIM BapDUaHTOM.
Kpurepuu onjeHUBaHUS:
JTabopaTopHast paboTa CUUTAeTCs BLIMOJHEHHOH YCIeIHO (MPUHUMAETCS) TIPU CIAYIONIUX YCIOBUAX:
- IPaBWILHOE BBITTOJIHEHNE BCeX MYHKTOB (3a7ia4), MpelyCMOTPEHHBIX 3aJjaHreM;
- TIPaBUJIbHOE TIOCTPOeHUe U 0OPMIIeHHEe B COOTBETCTBUM C TPeOOBaHUSMU IOCYJapCTBEHHBIX CTaHAapPTOB
ECK/I rpacduikoB 4151 BcexX TIOy4aeMbIX B XO7le BBITIOJTHEHUsI 3a/JaH1sl XapaKTepPUCTHK;
- yCIielHasi 3aiuTa jabopaTtopHo paboThI.

JK3aMeH

WToroBbiii KOHTPO/IE M0 AUCLATIIMHE TIPOXOAUT B hopMe 3K3ameHa. JJomyck K 3K3aMeHy 0hopMIseTCs
TIPH YC/IOBUU TIOJTHOTO BBITIOJTHEHUS BCEX MEPOIIPUATHH, ITPelyCMOTPEHHBIX IPAGUKOM KOHTPOIBHBIX
MEpOTIPUATHI. DK3aMeH BKJ/TIOUAeT B ce0si OTBETHI HAa TEOPETHYECKHE BOTIPOCHI.
JK3aMeH MPOBOAUTCS B YCTHOU (hopme. CTyAeHT /[0/DKeH MOATOTOBUTb, TIO/b3YSCh KOHCIIEKTOM,
COCTaBJ/IEHHBIM 110 MaTepuajiaM Kypca, OTBEeTUTh Ha /iBa BOIIpOCa.
OLjeHKa «OTJINYHO» CTAaBUTCS, €CJ/TU OTBET SIB/ISIeTCS TIO/THBIM U MpaBUILHBIM. Matepuai HU3/ioxeH B
oTIpe/ie/ieHHOM JIOTHUeCKol Toc/iefioBaTe/IbHOCTH. [1py 0TBeTe Ha /IOTIOTHUTe/IbHEIE BOIIPOCHI CTYAEHT IoKas3all
3HaHWe OCHOBHOT'O MaTepHarsa.
O11eHKa «XOPOIIIO» CTAaBUTHCS, €CJIH OTBET SIB/SIeTCS TIO/THBIM U TIPaBU/IBHBIM, TIPU 3TOM JOMYII[eHbI
HeCyIeCTBeHHbIe OLTHMOKH, UCTIpaB/IeHHbIe TI0C/Ie HaBOASII[MX BOTIPOCOB TiperiofaBarterisi. [Ipu oTBeTe Ha
JTOTIOJTHUTEJTbHBIE BOITPOCHI CTYZIEHT AeMOHCTPUPYET IOHUMAaHKe 0CHOBHOTO Co/iepyKaHus yuebHOro
Matepuasa. CTyAeHT CBOOOIHO OPUEHTUPYETCS B MaTepuaJie, U3/I0KEHHOM B KOHCITEKTE.,
O11eHKa «Y/IOBJIETBOPUTEILHO» BBICTABJISIETCSI, €C/TH CTYIEHT 0OHAPY>KUBaeT 3HaHME U TIOHUMaHUe MaTepHasia
KypCa, HO M3/IaraeT MaTepyaJj HeIO/HO U ZI0IyCKAeT CYILeCTBEHHbIE OIIMOKH IPU OTBETe Ha OCHOBHbBIE
Borpockl. OTBeT Ha ZOTIO/THUTETbHEIE BOTIPOCHI BBI3bIBAET Y 5K3aMeHYeMOro 3aTPYAHEHUS WA COTEePIKUT
OIMOKH, KOTOPbIE OH MOXKET MCITPAaBUTh TIOC/Ie HABOAIUX BOTIPOCOB.
Or1ieHKa «HEYIOBIeTBOPUTETHLHO» BLICTAB/ISIETCSI, €C/IA TIPU OTBeTe 00Hapy>KeHO HelTOHUMaHie 0CHOBHOTO
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coziep>kaHus yueOHOTo MaTepuasia WK JOMyIeHbl CylleCTBeHHbIe OIMOKH, KOTOPbIe YJallHics He MOXKeT
WICTIPaBUTH NPU HABOZSILIMX BOIMIPOCAX MPerofaBaTeris.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHMe pa3/ie/ioB U
JAJAKTHUECKUX eJUHHILY

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAKTHOM

dopme

BCEI'O
Jlekipuu
JIaGopaTopHbIi

MNPAKTHKYM

CamocrosiTeTbHasA
paboTa CTyAeHTOB

dopmupyemas
KoMmneTeHnusA, %

IICK-1.2

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

11

Pazpen 1. OcHoBHBIE TapamMeTpPhI
NK-cneKTpocKkonuu.

w
o

Bonpocs! K
3K3aMeHy

11

Pa3zpgen 2. Annaparypa /i
uccaepoanus UK-cneKTpos.

47

13 8 5

34

30

Bompocs! K
JK3aMeHy,
JTabopaTopHasi
pabora,
Ortuer no JIP

11

Pa3pen 3. ba3bl JaHHBIX CIIEKTPOB.

10

Bonpocs! K
3K3aMeHy

11

Paszpgen 4. Kparkue cBejjeHus U3
Teopuu VK-crnekTpos.

30

24

10

Bonpocs! K
3K3aMeHy

11

Pa3pen 5. UHTepniperanusa
CIIEKTPOB.

51

17 | 10 7

34

10

Bompocs! K
JK3aMeHy,
JlabopatopHast
pabora,
Ortuet no JIP

11

Pa3zgen 6. KommuecTBeHHbIN
CIeKTPa/JbLHBIA aHa/IM3.

36

11 6 5

25

10

Ortuert 10 JIP,
JlaboparopHast
pabora,
Bormpocs! k
9K3aMeHy

Bcero 3a 11 cemectp

180

51 | 34 17

129

100

Bcero no AucIuiuinHe

180

51 | 34 17

129

100
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Kputepuu oneHuBaHus

IICK-1.2

Ne 1

Ne 2

Ne 3

Neo 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Bonpocbl omKkpbimoz2o muna:

Ha gudpakauonHyto pertetky gmuHoi | = 15 mm, copepskaryto N = 3000 mTpuxos,
ajiaeT HOpMaJbHO MOHOXPOMAaTU4YeCKU CBeT C AJIMHOM BOJIHBI A = 550 HM.
OrmpezienuTe: YKMC/I0 MAKCUMYMOB, Ha0JTFOZIaeMbIX B CIIEKTpe AU(PPaKIMOHHOM PelleTKy;
CgeT najiaeT HOPMaIbHO Ha MPO3pPayHyo AU(PaKIMOHHYIO pelleTKy IHpyHEI 1 = 6,5
cM, uMetotyto 200 TPUXOB Ha MUA/TUMETP. VccneyeMblii CIeKTP COZepKUT
CTIeKTpasbHYO JIUHUIO C A = 670,8 HM, KOTOpasi COCTOUT U3 [IBYX KOMITOHEHT,
ormmmuatromuxcs Ha 6A = 0,015 HM.

OnpeneuTh: B KAKOM MOPS/IKE CIIEKTPa 3TH KOMITOHEHTHI Oy/IyT pa3pereHbl
OmnpeziestuTe TIOCTOSTHHYO TU(MPAKIIMOHHOM peleTKH, eC/H TTPU OCBeIeHUH CBETOM C
ITMHOM BOJIHBI 656 HM BTODPOI CIeKTp BUjleH Mo, yryioM 15 rpagycoB. OTBeT AaiiTe B
MKM. OKpYT/IUTE 10 COTBIX.

CgeT ma/laeT HOPMAJILHO Ha MPO3PauHyI0 AUPPaKIMOHHYIO PeIleTKy IMpuHbI | = 6,5
cM, umeroniyto 200 WTPUXOB Ha MWTUMETP. VcciienyeMbiid CIIEKTP COAEPIKUT
CTeKTpasbHYO JIMHUIO C A = 670,8 HM, KOTOpasi COCTOUT U3 [IBYX KOMITOHEHT,
orruaroiuxcs Ha 6A = 0,015 Hm.

OnpezenTh: HaMMEeHBIYH0 pa3HOCTb JJIMH BOJH, KOTOPYIO MOXKET pa3peliuTh 3Ta
petietka B 0bactu A ® 670 HM. OTBeT AaTh B IIM U OKPYIJIUTD /IO LIEJIOTO.

B onbiTe FOHra iBa KorepeHTHbIX UCTOUHMKA S1 1 S2 pacmoioxeHbl Ha pacCTosiHUM d =
1 MM apyr ot gpyra. Ha paccrosihuu L = 1 M oT UCTOYHMKA ITOMeIIlaeTcs 9KpaH.
Haiigure paccrosiHie MeX/y COCeHUMU MHTePhEePeHIIMOHHBIMY M0JI0CaMK BOM3U
cepeavHbI 3KpaHa (Touka A), eCyid UICTOYHUKHY TTOCHIIAI0T CBET JAJIMHBI BOMHBI A = 600
HM. OTBeT [aTb B MM.

Ha nmyTu ogHOro 13 [BYX napasule/bHbIX Jydeid, paCIpoCTPaHSIOLINXCS B BAKyyMe,
MOCTaBW/IHN IJIOCKOMApas/e/bHY0 CTEK/ISHHYIO MIaCTUHKY (n = 1,5) TO/MIMHON 6 cM.
UYemy OyzieT paBHO BpeMs 3ama3/ibIBaHusI T 3Toro jiyda? OTBeT JaiTe B HC.

Bo ckonbKO pa3 u3MeHUTCST pacCTOsSIHAE MeX/1y COCeJHUMU CBET/IBIMU (TeMHBIMU)
T10/I0CaMU Ha 3KpaHe B oribITe FOHTa, ecsn 3esieHbii cBeTomIbTp (A1=650HM).
Cobwuparorrjas vH3a ¢ GoKycHbIM pacctossueM F = 10 cM pa3pe3aHa momosiam u
TIOJIOBUHKHM Pa3ZiBUHYTHI Ha pacctosiHue d = 0,5 mm (6rmmH3a buite). OueHnTe 4nciio
MHTep¢epeHIIMOHHbIX [10JI0C Ha 9KpaHe, PacIio/ioKeHHOM 3a JIMH30M Ha paccTossHuu D =
60 cM, ecsiv iepe/| IMH30M MeeTCst TOUeUHbIN HCTOUHUK MOHOXPOMaTUUeCKOTo CBeTa C
JUTMHOM BOJTHBI A= 500 HM, yJa/leHHBIH OT Hee Ha paccTosiHue a = 15 cm.

B ombiTe FOHra otBepctust S1 u S2 ocBelrja/iicb MOHOXPOMAaTHUeCKHUM CBETOM C JI/TUHON
BOJIHBbI A=600HM. PaccTosiiue d Mexxay oTBepCcTUsIMM paBHO 1 MM. HaiiuTe rosoxeHue
TpeX MepBbIX CBET/IbIX [0/I0C Ha 5KpaHe, PacoI0KeHHOM Ha pacctosiHuu L = 3 M oT
otBepcTui. [TonyurBINIMeCs 3HaUEHUS 3aMUIIIUTe B TIOPSA/IKe BO3pacTaHus yepe3 rnpobes
B MM.

UeMy paBHa 3Heprusi B UMIy/bCe MU3JIydeHHs j1azepa MOLHOCTBI0 150 BTt ripu yacrore
cnefoBaHus UMITY/IbCOB 50 I'?

Bonpochbl 3akpbimozo muna:

UTO Takoe CIeKTp U3ny4yeHus?

A) 3aBHCUMOCTb AJIMHBI BOJTHBI OT YaCTOThI
B) 3aBHCUMOCTb BLIXOAHOfI SHEPIruu OT SHEPrrurv HAKAUKH Jia3epa
B) 3aBUCMMOCTh HUHTEHCHBHOCTH OT YaCTOThI H3/IyuyeHus

I') Papyra
C noMoLL[bI0 KaKOT0 ONTUUYECKOT0 MHCTPYMEHTa Heslb351 pa3/IoKUTh CBET B CIIEKTP?

A) Tlpusma
b) JudpakionHas pelieTka

B) JIunza ®penens

16



I') Oranon ®abpu — IMepo
Ne 3 OCHOBHO¥ He/JI0CTaToOK CIeKTPaIbHOTO NMpUbopa C JUCHIePrUpYIOLM /IEMEHTOM. . .

A) HeycTpaHuMoe NpoTUBOpeUre MeXXYy CBETOCHION U pa3pelleHreM
b) HeB03MOXHOCTE CHATB CIIEKTP OIHOBPEMEHHO /I/Isi BCeX TOUeK J[rara3oHa
B) OtcyTcTBHE KOMIAKTHOCTH

I') Bricokasi crouMoCThb ripubopa

No 4 B uem nipeumytiiectBa @yphe CrieKTpOMeTpa TMepe, ITie/IeBbIM CTIeKTPaTbHbIM
nipubopom?

A) BbIUTphILI B CKOPOCTHU MOJTyY€eHHs CIIeKTpa
b) BBIUTpLII B CTOUMOCTH

B) Beurpsiu B pa3pelarorieii ClocoOGHOCTH 3a CUeT pa3Mepa JUCIeprupyroIero
3/1eMeHTa

I') Berpsii B paspelaronieii crtocoOHOCTH TIpU O0JTBITION CBeTOCHIe
Ne 5 du3nyeckoe sBIeHUE, Jie)Kalljee B 0CHOBe Dypbe-CreKTPOCKOIINU

A) Tlpenomnenue
b) NnTepdepentius
B) MHorokpatHoe OTpa’keHue

I') Audpakuus
Ne 6 3akoH Byrepa-J/lambepTa OTIIHCBIBaeT MOIJIOIIeHHe U3MyueHus B BelljecTBe. KakoB By
3TO 3aBUCUMOCTU C POCTOM TOLMHBI TOIJIOAIOIIEro CJI0s
A) OKCIOHeHIMaNbHBIN POCT
b) JIuneiiHoe 3aTyxaHue

B) Jlorapudmuueckoe 3atyxaHve

I') DxcroHeHLManbHOE 3aTyXaHUe

Ne 7 Kaxk pacumdpossiBaeTcs aboperuarypa MHITBO, eciii peub WET O MOTYYeHUH
criekrpa?

A) MeTog, HerpepbIBHOI'O [10JIHOTO BHYTPEHHET0 0TPayKeHUs!
b) MHorokpaTHOro Hapy1eHHOT'0 [10JTHOTO BHYTPEHHETO OTPa’KeHUsI
B) MHOrokpaTHOro HelpephLIBHOTO I10JTHOTO BHYTPEHHEr'0 OTPayKeHHs

I') MeTop, HeCEKPETHOM MTPOTHUBO-BO3YIIIHOH 000POHbI
Neo 8 B KakoM M3 CITIEKTPOMETPOB MOYKHO TIOJTYUUTh CIIEKTP MPOITYCKAHUS TIPY TIOMOIIH
dhoToauoma?

A) IlleneBoii cieKTpoMeTp € NPU3MON
b) [lleneBoii crieKTpoMeTp C JUMPaAKIMOHHON PelIeTKOM
B) ®ypre-criekTpomeTp

I') CriexTpomeTp Ha ocHOBe 3TasioHa @abpu-Ilepo
Ne 9 Kakoe ycTpolicTBO UCMONB3YyeTCs AJ1s IpUeMa CMrHasa B 111eJIeBOM CIIeKTpaabHOM
ripubope?

A) IT3C-marpuria
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B) ®oToauof,
B) Karog

I') AnTenHa

Ne 10 KakuM mapameTpoM oripe/iesisieTCsl pa3peliaroras CriocoOHOCTb AN(PaKIHOHHOM
perieTku?

A) KonmmuecTBOM MITPHUXOB HA MUUTUMETP
b) KonnyectBom ITpUXOB
B) Pazmepom 06s1yuaemoii MOBEPXHOCTH PeIIeTKA

I') KonmuyecTBOM LITPUXOB BHYTPH 00/TyuaeMoit 06/1acTH pelieTku
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