MUWHOFBPHAYKU POCCUU
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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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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)

12.03.03 doToHUKaA M onTOMH(OpMaTHKaA
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 11 JTASBEPHASA TEXHUKA
Mopo3oB Asekceli BraauMupoBud, K.T.H., JOLIEHT, ZIOLIEHT

Kadenpa N1 JIABEPHAS TEXHUKA
[TonoB EBrenuii OyapaoBuy, K.T.H., AOL[EHT

ITporpamma paccMoTpeHa
Ha 3aceZlaHny Kadepel-pa3paboTumnka
paboueii nporpammel U1 JTABEPHASI TEXHUKA

3apenyromuii kadeapoit bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

N1 JIABEPHASA TEXHUKA

3aBepytomuii kKadeapoii Bopeiiio A.C., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI JIABEPHOUN TEXHUKU

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

I[ICK-2.1 — c¢rnocoOHOCTh K aHa/u3y TOCTaBJeHHOW 3aflaud WCC/Ie/[0OBaHUN B 00sacT (OTOHUKU H
onTouHGOpMaTUKU

[ICK-2.3 — criocoGHOCTB K pacueTy, MPOeKTUPOBAHUIO M KOHCTPYMPOBAHUIO B COOTBETCTBHUHU C TeXHUYECKUM
3aZlaHueM THUIIOBBIX CUCTeM, TPUOOPOB, AeTased U y3/10B Ha CXeMOTeXHHUUECKOM U 37IeMEHTHOM yPOBHSIX

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
IICK-2.1

3HAHUA:

(hr3rye CKMX TIPUHIUIOB YCTPOMCTBA U [IeHCTBYS J1a3epOB Pa3IMYHbBIX TUIIOB,;

¢u3MUeCKMX PUHLIMIIOB B3aMMO/elCTBUSI JIa3ePHOT0 U3/TyUYeHHsI CO CpeilaMH;

METO/MK OLIEHKH XapaKTePHCTHK JIa3ePHOTO U3/TyUYeHus;

MeTO/IMK OLIeHKH COCTaBa U NapaMeTpPOB Jla3ePHbIX CUCTeM pa3/IMuHOro Ha3HaueHus;

YMeHUs:

COCTaBJIeHVe ¥ aHa/Iu3 CTPYKTYPHO-TTapaMeTPUUECKUX CXEM JIa3epOB;

OCYIIeCTB/STh KOPPEKTHBIN BLIOOP J1a3epoB /i1 paboThl B COCTaBe KOHKPETHOUN OMTHKO-3/1I€KTPOHHOMN
CUCTEMBI;

HABbIKU:

YKCTeHHBIX OL[eHOK IMapaMeTpOB JIa3ePHOT0 U3/Ty4YeHus;

YHC/IEHHBIX OIIeHOK ITPOIIeCCOB B3aMMOJEMCTBUS JIa3epHOTO W3/IyUYeHUss CO cpefamu (aTMocdepoid,
BO/IOU, TBEP/bIM TEJIOM).
IICK-2.3

3HAHUS:

Ha YpPOBHe Npe/iCTaBeHuI:

- MHOT000Opa3ust IPUMeHeHWH J1a3ePOB B PAa3/IMUHBIX OTPAC/IsiX HAPOAHOTO XO3SHCTBa;

Ha YPOBHE BOCITPOM3Be/IeHHsI:

- METOZAVK OLIeHKH XapaKTepUCTHK JIa3epPHOTO M3/TyUYeHus;

Ha ypOBHE TIOHUMaHHUSI:

- MIPUHLIATIOB TTOCTPOEHUs U PUMEHEHUS JIa3ePHBIX CUCTeM Pa3/IMuHOr0 Ha3HAUeHHNSs,

YMeHuUsi:

TeopeTHUeCKHe:

- COCTaB/ieHUe Y aHaJIu3 CTPYKTypHO-TlapaMeTpHUUeCcKUX CXeM J1a3epoB

- OCYIIIeCTB/IATH KOPPEKTHBIN BBIOOP J1a3epOoB /i/ist paboThl B COCTaBe KOHKPETHOW ONTHKO-3JIEKTPOHHOMN
CUCTEMBI;

MpaKTUYe CKue:

- BLITTOJTHEHUE PACUETOB, MOATBEPKJAIOIMX pab0oTOCIIOCOOHOCTE JIa3epoB.;

HABbIKU:

YHC/IEHHBIX OIIeHOK IIPOLIeCCOB B3aMMOJEMCTBUS JIa3epHOTO W3/IyUYeHUst CO cpefamu (aTMocdepoid,
BOJIOH, TBEPZBIM TEJIOM).



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynrimnaa OCHOBBI JIABEPHOM TEXHWKM siBnsieTcs UCLUIUIMHON 00A3aTeIbHOM YacTH
610ka 1 mporpamMMbI IOATOTOBKY 10 HarpasieHuto 12.03.03 domoHuka u onmouHgopmamuxa.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUKA, ®U3UKA, BBEJEHUE B CIIEIITUAJIBHOCTD.

CopiepkaHve  [IUCLMIUIMHBI ~ SIB/IIeTCA  OCHOBOM it ocBoenusi aucturuiid:  OCHOBBI
KOHCTPYUPOBAHUSA OIITUKO-OJIEKTPOHHBIX " JIASEPHBIX IIPUBEOPOB, JIASEPHBIE
CUCTEMBI CITEITUAJIBHOI'O HASHAYEHUWSI.

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

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHair3a ¥ MOZle/IMpOBaHus B UH)XeHepPHOH [1esiITe/IbHOCTH, CBA3aHHOU C ()OTOHHBIMU
TeXHOIOTUsIMKA 00paboTKH UH(GOPMALH, POEKTUPOBaHKEM, KOHCTPYUPOBAaHUEM U TEXHOJIOTUSMU
IIPOM3BO/ICTBA /1EMEHTOB, TPUOOPOB U cUCTeM (POTOHUKU U ONTOMH(OPMATHKH

¢ OIIK-3 — CriocobeH MpoBOUTE SKCIIepUMeHTabHble UCCIe[0BaHUs U U3MepeHusi, 06pabaTbiBaTh 1
TIPe/ICTaB/ISITh IIOyUeHHbIe JaHHbIe C YUeTOM crelurKY U3MepeHHil B CUCTeMax U YCTPONCTBax
(hOTOHMKU U ONTTOMH(OPMATHKH

¢ TICK-2.1 — CniocobeH K aHa/M3y TIOCTaBJIeHHOU 3a/lauM UCC/IeIOBaHUH B 00/1acTh (DOTOHUKU U
ONTOUH(OPMaTHKH

e TICK-2.3 — CniocobeH K pacueTy, MPOeKTHPOBAHUIO Y KOHCTPYUPOBAaHUIO B COOTBETCTBUU C
TeXHUUEeCKUM 3aJJaHHeM TUIIOBBIX CUCTEM, TPUOOPOB, fieTasell 1 y3/10B Ha CXeMOTeXHUYeCKOM U
5JIEMEHTHOM YPOBHSIX

¢ YK-6 — CrniocobeH yripaB/isiTh CBOMM BPeMEHEM, BLICTPAHUBATh U PeaM30BbIBATh TPAEKTOPHIO
CaMopa3BUTHsI HA OCHOBe TIPUHLIMIIOB 00pa30BaHusl B TeueHUe BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. JIa3zep — yHMKa/IbHBIH HCTOYHUK BBIC OHIIEHTPUP i
sHepruu. 1.1. KoaddurpeHT cocpejoTOUeHHOCTH TEM/IOBOH SHEepPruu.
XapaKTEpI/lCTl/IKl/I Pa3HbIX KCTOYHUKOB TeIUIOBOM SHepruu. Dusnueckue TIPUHLUIIBL
paboTeI /1a3epoB, aKTHBHBIE CPe/ibl M BUABI MX Hakauky. Knaccudukanus v THITbI
3 6 naszepos; 1.2. dusnyeckre CBOKWCTBA /1a3epHOT0 U3/TyUeHus], OnpeZie/Istoliye 20 9 6 3 11 20 20
B3aMMO/IefiCTBUe U3/TyueHus C MaTepranamu; 1.3. OCHOBBI TEOPUM ONMTHYECKHX
Pe30HATOPOB, K1acCU(bUKaLys pe30HaTOpoB. MOAOBbIT COCTAaB U KaueCTBO
n3nyvenust; 1.4. Jla3epbl, HCIO/Ib3yeMble B IPOMBILIIEHHOCTH. O611iie cXeMbl
TEXHOJIOTHYeCKHX JIa3epHBbIX KOMITJIEKCOB.
Pa3pen 2. AKTUBHEIe CPe/ibl M THIIbI /1a3epoB. 2.1 TBep/oTe/bHbIE aKTHBHBIE
3 6 cpe/ibl U J1a3epsl; 2.2 ITo/mynpoBOJHUKOBbIE aKTUBHBIE CPe/ibl U Jla3epsl; 2.3 13 8 38 0 5 20 20
BosnokoHHbIe U K1JKHUe aKTUBHbIe cpe/ibl U J1a3epbl; 2.4 ['a30Bble U Jpyrue
AKTHBHbIE CPeJbl U Jla3ephl.
Paspen 3. Tunbl HAKauKy H Pe)XXUMBI reHepal{uy J1a3epHOro u3aydeHus. 3.1.
3 6 Onruueckast Hakauka; 3.2. DIeKTpruueckasi, XHMI/T‘{ECKHH U TeruIoBas Hakauka; 3.3. 53 2 8 14 31 20 20
Pe30HaTOpBI J1a3epOB ¥ BOIHOBast MPUpoza cBeta; 3.4. MeTozpl reHepaLii
J1a3epHOTO M3/TyueHusI.
Pazpen 4. BzaumopeiicTBHe U3/TyueHHs €0 cpeAaMu. 4.1. XapaKTepUCTHKH 11/T
3 6 nazepos; 4.2. PacrnipocTpaHeHHe /1a3epHOro u3jyueHus B cpesiax; 4.3 HenvHeliHble 10 6 6 0 4 20 20
onTruyeckue 3QQeKTsL.
Paspen 5. IlpuMenenus y1a3epoB. 5.1 MoGu/IbHbIe 1a3epHble CUCTEMbI BBICOKOH
3 6 MowHoCTH; 5.2 JIuaphl B CHCTeMaXx AUCTAHLMOHHOTO 30HMPOBAaHUS aTMOCGepsI; 12 6 6 0 6 20 20
5.3 AAIUTHBHBIE TeXHOJIOTHHU.
Bcero 3a 6 cemecTp 108 51 34 17 57 100 100
Bcero no gucuuninHe 108 51 34 17 57 100 100
3.2. JTaGopaTOpHBIi NPAKTHKYM
Ne Tema j1a00paTopHOro O0mnemMm, ayp,
HOMep U HAMME€HOBAdHHE pa3je/id JUCIUITI/THHBI
n/n MNpaKTUKyMad yacoB
Pazgen 1. JIazep — yHUKa/IbHBIA UCTOUHUK
1 » ®u3nvecKre 0CHOBEI J1a3€pOB 3
BbBICOKOKOHII€HTPHPDOBAHHOUW 3HEPIryu.
y) BHepFeTI/IHECKI/Ie XdpaKTepuCTHUKU 3
H3/IyUeHUsd Jia3depa
3 BPEMEHHBIQ XdpakKTepuCTHUKU 3
H3/TyueHHs j1a3epa
4 Pazpen 3. Turbl HaKaYKX U peXXUMbI FeHepaluu IIpocTpaHcTBeHHBIE 3
JIa3€pHOI'o U3/Iy4eHusd. XdpaKTepUCTHUKHU U3/TyUEeHUA
5 CHeKTpa]'[LHLIe XdPAKTEPUCTUKU 3
H3/1yueHus
6 ITonspusanyoHHbIE 2
XdPAKTEPUCTUKHU U3/TYUEHUA Jida3€Pa
Bcero 3a 6 cemectp 17
3.3. CamocrosTenbHas pabdora crygenrta (CPC)
Ne | Homep 1 HauMeHOBaHMe pasjesia Oomnem,
Conep)KaHne yqeﬁﬂoro 3aiaHUA
n/n AUCITUITI/THHBI YacoB
o M3yueHne npeaycMOTPEHHBIX [IPOrPaMMO
Paspen 1. Jlazep — yHUKa/IbHbIN Y beay P Porp .
1 AUIaKTHUYeCKHUX e JVHHUL] T10 KOHCIIeKTaM JIEKIIUKU 1 6
HMCTOYHUK o
o PeKOMeHyeMOU JINTepaType
BbICOKOKOHILI€EHTDHPOBAHHOU =
y) SHEprun HO,Z[I‘OTOBK{:I K BBITIO/THEHHWIO U 3allJUTe J'IaGOpaTOpHOI/I 5
pa60T51 «Du3nueckre 0CHOBBI Jia3epoB»
M3yueHne npenycMOTPEHHBIX IPOrPaMMO
Pasgen 2. AKTUBHBIE CpeJibl Y THIIbI Y peay P porp .
3 7a3eDOB AUIaKTHUYeCKHUX e JVMHHUL] I10 KOHCIIeKTaM JIEKIJUKU 1 5
pOB. peKOMEH,[[YEMOﬁ JINTeparype
6 25763




4  |Pa3zpen 3. Turbl HaKauky ¥ pexkumsl (V3ydyeHure nipelyCMOTPEeHHBIX TPOrpaMMOK 6
reHepalyy JIa3epHOT0 U3/IyUeHHs. |AWJAKTUUYeCKUX eIMHUL] I10 KOHCIIeKTaM JIeKL{Ui U
peKoMeH/lyeMOoM JIuTepaType

IToAroTOBKA K BHITOTHEHUIO U 3alljUTe 1ab0paTopHOi
5 paboThl « DHEpPreTUYeCKye XapaKTePUCTUKU U3/TyUeHuUs 5
J1a3epa»

ITozroTOBKA K BHITTOJTHEHUIO U 3aljUTe 1ab0paTopHOi
6 paboThl «BpeMeHHbIe XapaKTePUCTUKU U3/TyUeHUs 5
J1a3epa»

ITozroTOBKA K BHITIOJTHEHUIO U 3aljUTe 1ab0paTopHOi
7 paboThl «IIpOCTPaHCTBEHHbIE XaPAKTEPUCTHKH 5
W31y YeHUsI»

IToAroTOBKA K BHITMOTHEHUIO U 3alUTe 1ab0paTopHOi
8 pabotsl «[Tossipu3alMOHHbIe XapAKTePUCTUKH 5
W3/Iy4eHus jia3epar»

IToAroTOBKA K BHITTOJTHEHUIO U 3alljUTe 1ab0paTopHOi

J paboTh! «CrieKTpabHbIe XapAKTePUCTUKN U3/TyUeHUSI» >
Paszien 4. BsaumogeiicTaue N3yueHnne npesyCMOTpEHHBIX IPOrPaMMOU 5
10 JUIAKTAUECKUX eTUHUL] TTI0 KOHCITeKTaM JIEKLIUU U 4
W3/Iy4YeHUs CO CpeflaMH. o
peKoMeHlyeMou iuTepaType
W3yueHurie npeyCMOTPEHHBIX IPOrPaMMOK
11 |Pa3gen 5. [IprMmeHeHus a3epos. JUJAKTUUeCKUX eJMHUL] [0 KOHCTIEKTaM JIEKLIUK U 6
peKOMeHyeMoi iuTepaTtype
Bcero 3a 6 cemecTp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 56| 7 8 9 (10 11 12 13 14 15 (16| 17
Oru.
JIP, OTu. OrTu. 110 JIP, OTu. JIP, Otu. JIP, Otu.
6 Tecr 10 JIP Tect TP Tect|AP|Tecr 10 JIP TWMHTMTHNW Tecr mﬂp'kmﬂP;g

YcioBHBIE 0003HAUEHMST:
o JIP — aparHOCTHUeCKasi paboTa;
Tect — TecT;
JIP — naboparopHas paboTa;
Ortu. no JIP — otuet no JIP.

TekyIuil KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHble HHTepBaJIbl B

ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
* TeCT;

¢ jylabopaTopHasi paboTa;
e otuer 110 JIP.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOJUTCA B (1)0pMaXI
¢ D3K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. Bopetimo, B. A. Bopeiimio, Y. M. EBIokuMOB. . JIa3epsl: npuMeHeHus U ripunoxeHust. CI10.:
Jlanb, 2016, 16 5K3.

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

3. A. C. bopetimio, C. B. VBakuH. . JTa3epsl: ycTporicTBo u geticteue. CII6.: JTanb, 2016, 50 3K3.

4. Y. M. EBnokumoB, A. B. ®eauH. . JazepHble TexHonorud. CI16.BT'TY "BOEHMEX" um. 1. @.
YctuHoBa, 2015, 39 3k3.

5. M. A. Kosnsies. . JlazepHoe 30H11poBaHue atMocdepbl. CI16. 5T TY "BOEHMEX" um. 1. ®. YcTuHORB,,
2015, 43 5k3.

6. O. 3Besto. . [IpuHLUuIIbI 1a3epoB. M.: Mup, 1990, a51. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://www.urait.ru/ — O6pa3oBate/ibHas riatdopma «HOpaiiT». [{/1s By30B U CCY30B.;

2. http://e.lanbook.com/ — 3BC Jlans;

3. http://library.voenmeh.ru/jirbis2/ — ®ynnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [.®.
YcTuHOBa.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:

1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpeOyeTcsi.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



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:

. Jlazep roctrpoBouHslii JIT'H;

. Jlazep tBepzoTenbhbiit, Nd: YAG;

. KomrisiekT ontuky;

. Ismepurens momHocty Ophir Vega ¢ n3MepuTebHbIMY TOI0OBKaMY;

. Ocuunorpad mudposoii AKNIT-4116/2;

. KomMriniekT He/lMHeMHbIX KPUCTa/IOoB;

. ®oroauon Ophir FPS1 SENSOR;

. CnektpomeTp Avantes Avaspec 2048;

. Kamepa Ophir Spiricon SP620U;

10. YcraHOBKa A1 M3y4YeHUs NOJIsIpU3al{ii CBeTa U 3/1eKTPOOITHYeCKOTO MOAY/IATOPA;
11. PagrovacTOTHBIN ONTUYECKUI CITIEKTPOMETP;

12. Tonnomertp;

13. YcraHoBKa /151 UCCJIe,0BaHMS TI0IYTIPOBOAHUKOBBIX J1a3€POB;

14. CteHp AJ1s1 U3yUyeHHUs: IPUHIIUIIOB paboThI 3TanoHoB ®abpu-Ilepo;

15. JTaboparopHasi yCTaHOBKA [i/Isl ©3yU€HUsI CIIeKTPA/IbHBIX CBOMCTB U3/TyUeHHsI.

CONOOTUTA WN

6.3. Ilpouee:

1. pabouee mMecTo mperoaBare;isi, OCHallleHHOe KOMITBIOTEPOM C JOCTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHbIe KOMITbIOTEepaMH C OCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[J1s1 pabOTHI B 3/IEKTPOHHOW 00pa30BaTebHOM cpefe.



ITpunoxenue 1
K paboueii MporpaMme JUCIATLTHHBI
OCHOBBI JTA3BEPHOU TEXHUKHA

AnHoTanusa paboueii nporpaMMsl

Iuciunmiaa OCHOBBI JIASEPHOM TEXHUKW sBisercs AUCLUMIIMHON 06f3aTeIbHON 4acTH
0/10ka 1 mporpaMMbl OATOTOBKY 10 HanpasieHuto 12.03.03 domoHuka u onmouHgpopmamuka. JucLATIIMHA
pearmm3yeTcst Ha dakyabreTe M VHbDOPMalMOHHBIX U yripaBisomux cucteM BI'TY "BOEHMEX" um. [1.®D.
Ycrunosa kadenpoii 11 JIASEPHASA TEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
I[ICK-2.1 cmocobHOCTE K aHaiauM3y IIOCTAB/IEHHOH 3a/jaud MCCIe[oBaHUMM B o06sacT (OTOHUKA U
ONTOMHGMOPMaTHKH;
[1CK-2.3 criocobHOCTh K pacyeTry, MPOEKTUPOBAaHUIO M KOHCTPYHWPOBAHUIO B COOTBETCTBUM C TeXHUYECKUM
3aZlaHueM TUTIOBBIX CHCTeM, PUO0POB, AeTasel U y3/10B Ha CXeMOTEXHUUYECKOM U 3/IEMEHTHOM YPOBHSIX.

ConepkaHre [UCLATUIMHBI OXBaThiBaeT KpPYT BOMPOCOB, CBSI3aHHBIX C (OPMUPOBAHHWEM CHCTEMHOTO
TIPe/ICTaB/IeHUs O Jla3epax, UX YCTPOHCTBe U IedCTBUM, 00/1aCTSX WX MPAKTUUYECKOTO TPUMEHEHUS.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
* TeCT;
¢ naboparopHas pabora;
e otuer 1o JIP.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), M1abopaTopHbli npakTHKyM (17 u.), camocTosTe/nbHas pabora
crygenra (57 a).
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IIpunoxenue 2

K paboueii MporpaMme JUCIATLTHHBI
OCHOBBI JTASBEPHOU TEXHUKHU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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

HaumeHnoBaHnue padoTbI

PexkoMeHpiyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3zpen 1. JIa3ep — yHHKa/IbHBIA HCTOYHHK BHICOKOKOHLIEHTPHUPOBAHHOM SHEPTHH.

N3yuenue rpesycCMOTpEeHHBIX
MpOrpamMMoii JUAAKTHYeCKUX eJUHUL] 10

KOHCITeKTaM JIeKIIHii i PeKOMeHTyeMoit A.UC. Bopeymio, C. B. Bakus. . Jlasepsr: 6
nuTeparype ycTpoicTBO U fekicteue: CII6.: Jlanb, 2016 (1,2)
O. 3enro. . [Tpunuune nasepos: M.: Mup, 1990
[NoaroroBka K BBITIOJIHEHUIO U 3allUTe (1-3)
naboparopHoii paboThl «Pu3nUecKue 5
OCHOBBI J1a3epOB»
Wroro no pasgeny 1 11
Paszgen 2. AKTUBHBIE CpeJbl U TUIIHI J1a3epoB.
N3yuenwue ripeyCMOTPEHHBIX
MpOrpamMMoH JUAAKTHUYeCKUX eJUHUL] [0 A. C. bopeiimo, C. B. VBakuH. . Jla3epsl: 5
KOHCIIeKTaM JIeKLIUI U peKOMeHlyeMoi yctpotictBo u feticteue: CIT6.: Jlanb, 2016 (5-8)
JIUTeparype
Wrtoro no pasgeny 2 5
Pa3pen 3. Tunbl HAKaYKU U PeXXUMBI FreHeparuH J1a3epHOro U3iyJyeHusl.
N3yueHue ripelyCMOTPeHHBIX
TporpamMmoit AMJAKTHUECKHX eJHHHL] 110 6
KOHCITEKTaM JIEKIIUI U peKOMeH/TyeMO
JIUTeparype
[NoaroroBka K BBITIOJIHEHUIO U 3alIUTe
/1a00paTOpHOM paboThl « DHEpreTHYeCKUe 5
XapaKTepUCTUKH U3/TyueHHs jla3epar»
[MoaroroBka K BBITIOJIHEHUIO U 3alIUTe
naboparopHoii paboTel «BpemMeHHbIe 5
XApAKTEPHICTHIC M3TyHeHIA 1a3epay A. C. Bopeiimo, C. B. VBakuH. . Jlazepsr:
Ilogroroska K BBIITOTHEHUIO 1 3alijTe ycTpoticTBo U geticteue: CII6.: Jlanb, 2016 (3,4)
/1a00paTOpHOM PaboThI 5
«[IpocTpaHCcTBeHHbIE XapaKTePUCTUKH
U3J/IyUeHus»
[MoaroroBKa K BHITIONTHEHUIO U 3aIIUTe
y1abopaTopHOl paboThI 5
«[Tonsipr3aLiiOHHBIE XapaKTepUCTHKU
W3/Ty4yeHus a3epa»
IToaroToBKa K BHITIOTHEHUIO U 3aIIUTe
yabopaTtopHoi paboThl «CrieKTpabHbIe 5
XapaKTepUCTUKU HU3TyUeHUs»
Wroro no pasgeny 3 31
Pa3pen 4. BzaumopeicTBHe U3/IydeHUsI CO CpeJaMH.
N3yueHue npeayCMOTPEHHBIX A. C. bopetiio, C. B. BakuH. . JIa3ephI: 4
11 25763



MIpOrpaMMoi JulaKTUYeCKUX eUHUL] TI0
KOHCIIeKTaM JIeKLIUI U peKOMeHlyeMOou
JTeparype

ycTpoicTBo U feicteue: CII6.: JTanb, 2016 (2, 9-
11)

Wrtoro no pasgeny 4

Pa3pesn 5. IlpuMeHeHus 1a3epoB.

W3yueHue rpeslyCMOTpeHHbIX
MIpOrpaMMoi JulakTUUeCKUX eZJUHUL] II0
KOHCIIeKTaM JIeKLIU U peKOMeHlyeMOou
JTeparype

. M. EBgokumos, A. B. ®eauH. . Jla3epHbie
texHojiorun: CI16.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2015 (pasgen 2)

A. C. bopeiino, C. B. ViBakuH. . JIa3epsr:
yCTpoicTBO U fieiicteue: CII6.: Jlanb, 2016 (18)
M. A. Konses. . JlazepHOe 30HAXpOBaHNe
armocepsr: CII6.BI'TY "BOEHMEX" um. [1. ®.
YctuHoBa, 2015 (5, 6)

A. C. bopeiiiio, B. A. Bopetittio, 1. M.
EBmokuMOB. . J1azepsl: IpUMeHeHUs U
npunoxenusi: CIT6.: Jlans, 2016 (9, 11, 21)

A. C. bopeiiwo, 1. B. KnoukoB, M. A. Konsies. .
Boennbie npumMeHenus na3epos: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2015 (pa3zen

1)

Wroro no pa3geny 5

12
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IIpunoxenue 3
K paboueii MporpaMme JUCIATLTHHBI
OCHOBBI JIABEPHOM TEXHUKHN

®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
* TeCT;

¢ 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.

Tect

KoHTposb ycBOeHHs TEKL[MOHHOI0 MaTepuasa CTYIeHTOB IMPOU3BOJUTCS B aBTOMAaTUYeCKOM pe-KuMe 3a
cuet npuMeHeHust [10 «MeHTOp», TTpeACTaBIsIoIIero coboit BeO-mpuiokeHre, B KOTOPOM KJTMEHTOM
BBICTYyTaeT Opay3ep, a cepBepoM — BeO-cepBep. JocTyn cTyeHToB K [10 «MeHTOp» OCyIIeCTBsIeTCs uepe3
M000# nHTEpHET Opay3ep, yCTaHOB/IEHHBIN Ha I000M YCTPOHCTBe, UMEIOIEM [IOCTYT B C€Th VIHTEpHET C
TIOMOII[bI0 UHANBUAYATBHOTO JIOTUHA U TIapoJis. B KoHIle KaXK/oM JIeKI[MM MPHUCYTCTBYIOIIUM CTyAeHTaM
TipeJjiaraeTcsi OTBETUTDb Ha OJJUH U3 BOMIPOCOB TI0 TeMe H3JI0XKeHHOU JIeKLUW. Pe3ybraThl TeCTHUPOBaHUS
0000111aF0TCs C TIOMOIIIBI0 6arUTbHO-peUTHHTOBOH crcTeMbl (BAPC). OCHOBHBIM KpUTEPHEM Ha3HAYEHHUS
0as/IOB C/TYy>KUT CIOCOOHOCTH CTY/IEHTA OTBEYATh HA TECT 32 MUHUMAJIBHOE UKMC/IO0 MONbITOK. Heobxoaumeim
YC/JIOBUEM TIO/IyYeHUS JOIyCKa K IK3aMeHY AB/SETCS yCIelIHOe NPOX0KeHre BCeX TeCTOB.

JIaGoparopHasn padora

Homnyck k JIP:
* JIOMYCK K BBITIO/IHEHHUIO TIEPBBIX /IBYX JIP He MpesyCMOTpeH.
* IJIsSI ZIOTyCKa K BBITIOJIHEHHUIO TPeThel U nocsieaytoiux JIP HeobxoquMa 3aliyTa OfHOM 13 BBIMOTHEHHBIX
paHee paboT.
3amwmra JIP:
3ammuTa JIP mpesiycMaTprBaeT 00Cy>K/ieHHe TOPsi/IKa pellieHys], MpeJlyCMOTPEHHBIX ee TeMaTU-KOU 3a/iad,
BKJTFOUast TPOBEPKY YCBOEHHUSI CTYZIEHTOM COOTBETCTBYIOIIUX CBEJIEHUH U3 TEOPHUH.

Ortuer no JIP

OTueTslI 1o 1abopaTopHBIM paboTaM TPe/ICTAB/SIOTCS B IeUaTHOW WM PYKOTMCHOM (hopMme.
ITomycKaeTcst BBITIOTHEHHE PACUETOB «BPYUHYIO» WJIM KCIIOTb30BAHUE CUCTEM aBTOMAaTU3aI[UN
MaTeMaTHuecKux pacuetoB. Kaxkoe 3aziaHue Ha 1abopaTopHyto paboTy cofiep>KUT Habop rmapameTpoB B
COOTBETCTBUU C WH/AWBU/YATbHBIM U/IA TPYIIIIOBBIM BADHAHTOM.
Kputepuu o1ieHUBaHUS:
JIaboparopHast paboTa CUMTAeTCs BLIMOJHEHHOH YCITeIIHO (TIPUHUMAETCS) TIPY CJIeAYIOLIUX YCIIOBUSX:
* [IPaBWIbHOE BBITIOJTHEHNE BCeX MYHKTOB, TIPeAyCMOTPEHHbBIX 3a/jJaHUeM;
* IPaBUJILHOE TIOCTPOEHHEe U 0(OPM/IEHHE B COOTBETCTBUM C TPeOOBAaHUAMH TOCYJapPCTBEHHBIX CTAaH/IapPTOB
ECK]I rpacdvkoB a1 BceX TIOy4YaeMbIX B XO7Ie BBITIOJTHEHUS 3a/JaHUsI XapaKTePUCTHK;
* yCIieIliHas 3aliyTa 1adopaTopHOW paboThI.

JK3aMeH

VITOroBbIl KOHTPOJIB TI0 JUCLIMI/IMHE TIPOXOAUT B hopMe 3K3aMeHa. JJomycK K 3K3amMeHy oopmIsieTcst
TIPY YCJIOBUY TIO/THOTO BBITIOJTHEHHSI BCEX MEePONPUSITHH, MTPeAyCMOTPeHHBIX TPa(KOM KOHTPOJIBHBIX
MepOTIPUATHIA. DK3aMeH MPOBOAUTCS B yCTHOM (popme 10 OvreTaMm, BBIZAHHBIM TpernoAaBareneM. CTygeHT
JIOJDKeH TI0/ITOTOBUTh OTBETHI Ha /IBa BOIIPOCA, M0JIb3ysICh KOHCTIEKTOM, COCTaB/IeHHbIM 0 MaTepHasiaM Kypca.
OrjeHKa «OTJIMYHO» BBICTABJISIETCS IIPU Pa3BePHYTHIX M TOUHBIX OTBeTax Ha 2 TeOpPeTHYeCKHUX BOIPOCa.
OrjeHKa «XOpOII0» BBICTAB/ISAETCS IIPA TOUHOM M [TOJIHOM OTBeTe Ha 1-blii TeOpeTUYeCKUM BOMPOC, U HETOUHOM
OTBeTe Ha 2-01 TeOpeTUYeCKHI BOMPOC.
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OLeHKa «y/|0B/I€TBOPHUTE/ILHO» BBICTAB/ISIETCSI TNOO TPY TIPABUIEHOM OTBeTe Ha OZIMH TeOpeTHUeCKHi BOIIPOC.
OneHKa «Hey/10B/IeTBOPUTEbHO» BbICTAB/ISETCS IIPH HENPaBW/IBHBIX OTBeTax Ha TeOpeThyYecKre BOMPOCHL.
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Paspen 1. J/Iazep — yHMKa/IbHbIN Tecr,

3 g |HCTOUHHMK ) 20 | 9 6 3 1 |20 | 20 JTabopatopHasi
BbICOKOKOHI[eHTPUPOBaHHOMU pabora,
3Heprum. Ortuet no JIP

3 6 Pa3zgen 2. AKTUBHBIE Cpe/ibl U 13 8 8 0 5 20 | 20 Tecr
THUIIbI JIa3€POB.

Pazpnen 3. Tunbl HAKaYKH U Ha6oTz(§)’ Hast

3 6 |peXuMbl reHepaLl JIa3ePHOT0 53 | 22 8 14 31 20 | 20 p&?6OTEll)
Ty HEHUA. Ortuert 1o JIP

3 6 Pazpen 4. BsamopelcTBHe 10 6 6 0 4 20 | 20 Tect
U3JIyUeHHsl CO CPefiaMu.

3 6 |Paspen 5. IIpumeHenus na3epoB. | 12 6 6 0 6 20 | 20 Tect

Bcero 3a 6 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero no gucuuninHe 108 | 51 | 34 17 57 | 100 | 100
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Kputepuu oneHuBaHus

IICK-2.1
Bonpocbl omkpbimozo muna:

Nel Omnpepenute mkoByt0 MotHOCTE Nd: YAG na3epa, eciv 3Heprvsi O4HOTO UMITYJ/IbCa
100 m/Ix nipu gyvrenisbHOCTH 20 HC

EqvHuiie1 usmMepenus - MeraBarThl
Ne 2 OrnpenenuTe MUkoByto MoiHOCTh Nd: YAG na3epa, eciv SHeprusi 0JHOT0 UMITy/IhCa
200 mIx npu gauTenbHOCTH 20 HC

EpuHuLibl usmMepenus - MeraBarTbl
Ne 3 Onpegenute rkoByto MoiHOCcT Nd: YAG 71a3epa, ecii SHeprusi OJHOTO UMITY/IbCa
100 mI>x ipu giuresibHOCTH 10 HC

EOQuHuyb! usmepeHus - mecaBammbi

Ne 4 Omnpepenute nkoByto MotHOCTE Nd: YAG na3epa, eciv 3Heprvsi O4HOTO UMITY/IbCa
200 mIx npu gautensHOCTH 10 HC

EoQuHuybl usmepeHus - mezcaBammnbi
Ne 5 Onpegenute nukoByto MotHocTh Nd: YAG na3epa, eciu 3Heprvsi OfHOTO0 UMITY/IbCa
300 mIx npu gnutenbHOCTH 10 HC

EoQuHuybl usmepeHus - mecaBammnbi

Ne 6 [NepeuriciiTe apamMeTpbl, KOTOPbIe MOTYT ObITh UCTIONB30BAHbI /ISl CTa0M/IN3al[ui
BBIXO/THOU [I/TMHBI BOJIHBI MO/TYTIPOBOJHUKOBOTO Jia3epa.

Ortser paiite B ¢opmare: « s cTabnIM3aLyy AJMHBI BOJTHBI TIO/TYTIPOBOAHUKOBOTO
Jla3epa UCIOJIB3YIOTCS NapaMeTphl: <rnapamerpl>, ... <mapameTpN>.»

Ne 7 Kak u3smensiercst 3¢ peKTUBHOCTB ITOTYTIPOBOJHUKOBBIX JIa3€POB C POCTOM
TeMIleparypsb!?

Ne 8 Kak u3meHsieTcst HoporoBblii TOK MOJ/yHPOBOJHUKOBLIX JIa3€POB C POCTOM
TeMIleparypsb!?

Ne 9 [laiiTe orpefiesnieHye a3epHON aKTUBHOM cpefie.

Ne 10 Onpepenute nukoByto MotfHOCTh Nd: YAG na3epa, ecv SHepruist 04HOTo uMitysbca 20

M/IK TIpU I/TUTeNIBHOCTH 5 HC

EoQuHuybl usmepeHus - mezcaBammnbi
Bonpocsbl 3akpbimoz2o muna:
Ne 1 3HaueHre M2 B ciyuae peasibHOTO JIa3epHOTO Jiyya BCeraa. ..

1.<1

3.>1

4.=0
Ne 2 Uto 13 repeuriciieHHOro IPUMeHsIeTCst AJ1s1 HAKauKy BOJIOKOHHBIX J1a3epOB:

1. UMMy/IbCHBIE JIaMITbI
2. 37IeKTpUYeCKUN pasps,
3. IVOJIHbIE J1a3ephbl

4. BCe Tiepeurc/IeHHbIe
Ne 3 Pe3oHaTOp BOJIOKOHHBIX /1a3epoB (hopMUpyeTCsl. ..

1. pemretkamu bparra

2. JIaCTUHaMU 1107, yI7ioM Bproctepa
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3. siueiikamu Keppa

4.
Ne 4 3a cueT KakoM XxapaKTepUCTHKH B Jla3epax Ha KpaCUTeNsIX BO3MOKHO TOy4YeHre
YABTPaKOPOTKHX UMITY/IbCOB?

1. Bercokuii KI1/],
2. MPOKKe CIeKTpaibHbIe TI0/I0CHI U3TyYeHUs
3. GosbIII0H KO3PULIMEHT YCUIEHUS

4. BBICOKas KOHLIEHTpallUs dKTUBHBIX YdCTHULL

Ne 5 Kakue u3 nepeunc/ieHHBIX HIDKe KOHOUTypaljiil XapakTepHbI /ISl YCTOHUYUBOTO
pe3oHaropa?

1. yIocKonapanenbHbII pe30HaTop
2. KOH(OKAJIbHBIM pe30HaTop
3. nonycdeprueckuil pe3oHaTop

4. BCe BBbIIIeNIepPeYrC/IeHHbIe
Ne 6 BriGeperte /1a3ephl, UCTIOB3YEMbIE [I/Is1 ONTUUECKOH HaKauKH APYTHX Ja3epHbIX Cpe/.

1. MaTpHUIbI J1Ia3€PHBIX AVOA0B
2. HMITY/IbCHbIE TBEPAOTe/IbHbIE jla3ePbl

3. BK/IFOUAIOT B Ce0s1 IMOIHbBIE J1a3ephl, UMITY/IbCHbIE U HEIIPEPBIBHbIE TBEPJOTE/ILHbIE
Jla3epbl, 5KCUMepHBIe Jla3epbl, J1a3ephl Ha Mapax MeTasuioB U T.II.

4. HY OIHU U3 HUX
Ne 7 Bribepute BH/bI MOJY/IATOPOR JOOPOTHOCTH pPe30HATOpa.

1. MexaHU4eckue
2. 3NIeKTPOOITHYE CKHe
3. TaCCUBHbBIE U aKTUBHBIE

4. BCe BBbILIEIIEPEUNCIEHHOE
Ne 8 B kakux pe3oHaTopax MOKHO MCITOTb30BaTh MOAY/ISILUIO ZOOPOTHOCTH?

1. yCTOMUUBBIX
2. HeyCTOMUMBBIX
3. KOH(OKA/IbHBIX

4. mobbIx
Ne 9 UeM MOXHO KOMIIEHCHMPOBATh 3/UIMIITUYHOCTb CeyeHus Jiyda JUOLHOIOo ja3epa?

1. cepuuecKUMH JTUH3aMU
2. 371eKTPOOIITUYECKHUM 3aTBOPOM
3. QWIMHAPUYE CKUMU JIMH3aMH

4. IJIOCKUMHU 3epKajiaMu

Ne 10 YKaknTe Bce HEOZHOPOJHOCTH aKTUBHOM CpeJibl, OKa3bIBaloIlMe BIUsSHUE Ha KayeCTBO
W3/Ty4YeHusl.

1. HEOAHOPOAHOCTHU IOKa3aTesid MpeJiIOMJ/IEHUA
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IICK-2.3

Ne 1

Ne 2

Ne 3

Ne 5

Ne 6
Ne 7

Ne 8
Ne 9

Ne 10

Ne 2

Ne 3

2. HEOZTHOPOZHOCTH TJIOTHOCTH
3. HeOITHOPOJIHOCTU XMMHUECKOT'0 COCTaBa

4. BCce BbILIIETNIEepeYUC/IEHHBIE

Bonpocbl omKkpblmo2o muna:
ITaTHO OT /1a3epHOro JasbHOMEpPa Ha pacCTOSsHUU 8 KM uMmeeT guametp 4 M. Onpesie/iuThb
TIO/IHBIA YTOJI paCXOAUMOCTH JIa3ePHOrO JIyya.

OTBeT yKa)kuTe B MUJTUPaZiiaHax.

[IsiTHO OT /1a3epHOTO JanbHOMepa Ha paccTossHUM 10 KM UMeeT iiaMeTp 2 M.
OrnpeesTUTh TIOHBIN YTOJT PAaCXOAUMOCTH J1a3epHOTO Jiyya.

OTBeT YKaXuUuTe B MUWIJTMPpaJWdHaAX

ITaTHO OT /1a3epHOrO JanbHOMeEpa Ha pacCTOSIHUU 5 KM UMeeT guametp 1 M. Onpefienursb
TIOJTHBIM YT0J1 paCXOAUMOCTH JIa3epHOIo JIyva.

OTtBeT YKaXuUTe B MUJTMUPDaJdHAX

ITaTHO OT /1a3epHOro JasbHOMEpPa Ha PacCTOSHUU 5 KM UMeeT guametp 2 M. Onpefie/iursb
TIOJIHBIN YrOJ1 PACXOAUMOCTH JIa3€PHOTO JIyYa.

OTBeT yKa)kKrTe B MUJUTUPaZiiaHax

[TaTHO OT /1a3epHOro JaabHOMeEpPa Ha pacCTosIHUM 8 KM uMeeT AuameTp 6 M. OrnpegenuTb
TIOJTHBIN YTOJ1 PACXOAMMOCTH JIa3€PHOTO JTyYa.

OTBeT yKa)kKuTe B MU/TUpaJHaHax
CoopmynupyiiTe ycoBre CTalMOHAPHOW reHeparyy ja3epa.

TTaTHO OT J1a3epHOTOo JalbHOMEpa Ha PacCTossHUU 1 KM uMeeT auametp 1 M. Ornpesieiuth
TIOJTHBIN YTOJT PACXOJUMOCTH JIa3epHOTO JIyyYa.

OTBeT yKa)kKuTe B MUJLTUPAIHAHAX
HazoBuTe TPy 0CHOBHBIE COCTABJISAIOIINE Jla3epa.

[TaTHO OT /1a3epHOro JaabHOMEpPA Ha pacCTOSIHUM 2 KM uMeeT AuameTp 1 M. Onpegenutb
TIOJTHBIN YTOJ1 PACXOAVMOCTH JIa3€PHOTO JTyya.

OTBeT YKaXuUTe B MUWIJTMPpaJWdHAX

[1siTHO OT /1a3epHOTO JanbHOMepa Ha pacCTossHuM 4 KM uMeeT auametp 1 m. OripegenuTsb
TIOJTHBIM YTOJT PaCXOAUMOCTH JIa3epHOTO JTyya.

OTBeT yKa)kKuTe B MIUTPaiaHax
Bonpocbl 3aKkpbimo2o muna:

IMpogomxkwute (pa3y: "OcBeleHHOCTb 00/Ty4aeMoii 1a3epHBIM JTYYOM MOBEPXHOCTH ..."
BapuanTel oTBeTa:

1. paBHa MJI0THOCTYU MOIL{HOCTH U3/1yUeHus1 Ha 3TOM [MOBEpXHOCTU
2. paBHa IUVIOTHOCTHY MOLIHOCTH Ha eJUHULY TeJleCHOro yrJia
3. paBHa IMMOJTHOW MOII[HOCTH, JOCTUTIIeH TTOBePXHOCTU

4. IpsIMO TPOTIOPLIOHANIbHA PaCX0AUMOCTH yva
Kakue aktBHBIe 100aBKYM (4aCTULBI), UCTIONB3YIOTCS B TBEPJOTE/IBHBIX Jlazepax?

1. HeogM
2. XpoM
3. TUTaH

4. BCce BBILIETNTIpHYBEJE€HHbIE

YKaXkuTe TUII Jla3epHOro Aro/a, B KOTOPOM HMCIIOJ/Ib3YHOTCA 6p3rr013c1<1/1e pelleTKH,
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BBITPaB/IeHHbIE HETIOCPEJCTBEHHO Ha TOBEPXHOCTH aKTUBHOU CPefibl
1. 1a3epbl Ha KBAHTOBBIX sIMaX
2. BEPTUKa/IbHO-U3/Ty4aroll{ie jla3epbl
3. nasepel C pacrpe/eseHHOM 00paTHOH CBSI3bI0

4. nepecTpavBaeMsble Jla3ephl
Ne 4 OripesieiUTe THUIT MOIYTIPOBOAHUKOBOTO Jla3epa, KOTOPBIM U3/TydaeT OJJHY MPOJOILHYIO
Mozy.

1. ma3zep c pacrpeziesieHHOM 00paTHOM CBSI3bIO
2. TOMOTIePeXOAHbBIN AUOAHBIN Jla3ep
3. reTeporiepexoHbIN AUOJHBIN /1a3ep

4. BepTHKaIbHO-U3/TyYaroLijyie Ja3ephbl.

Ne 5 N3nyuenve Kakoro u3 cjieyronMx ra3oBbix JIa3epOB UMeeT CaMyt0 KOPOTKYIO [IJIUHY
BOJIHBI?

1. na3ep Ha AUOKCH/[e yriepoja
2. Tesuii-HEeOHOBBIN J1a3ep
3. renui-KaJIMUeBBIN 1a3ep

4. aproH-(TopHbIi1 J1azep
Ne 6 Kakoti u3 nepeunc/ieHHbIX J1a3epOB HE MOXKET OBITh K1aCCU(MUIIMPOBAH KaK
XUMUUeCKUN?

1. HF-nazep
2. razoguHamuueckuii CO2-1a3ep Ha rOpeHUU
3. KUCJIOPOTHO-MO/THBIM /1a3ep

4. DF-nazep
Ne 7 Kakoli 3 1a3epoB Ha3bIBaIOT J1a3epPOM C TEIJIOBOM HaKauKOU?

1. CO2-ra3ouHaMuyeCcKuii 1a3ep
2. 1a3ep Ha napax MeTaJIoB
3. PEHTTeHOBCKUi1 J1a3ep

4. NOHHBIY J1a3ep
Ne 8 UTo U3 mepeunc/ieHHOTO0 MOYKHO UCIT0/Ib30BaTh /ISl KjacCu(UKal[uy AUOTHBIX J1a3epoB
10 TUIY HaKauku?

1. MHXXeKLIMOHHbIe
2. C OIITUYECKOUN HaKauKou
3. C HAaKAuKOM MyYKOM OBICTPBIX 3JIEKTPOHOB

4. BCe BbILIENEePeYNC/IeHHbIe
Ne 9 B kakoM ciryyae IpUMeHSIOT HeyCTOWUMBBIN pe30Harop?

1. 1a3epHOM cpefibl C BBICOKUM KO3(h(UIIMEHTOM yCUIeHHUS
2. 6onbiIoro 06bemMa akTUBHOW CpeJibl

3. HeoOXOJIMOCTH MeHbIlIel UyBCTBUTETbHOCTH K Pa3bIOCTPOBKAM
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4. BCeX BhbIlIETIepeUnC/IeHHBIX
Ne 10 I'me ycTaHaBIMBAETCS MOAY/SATOP JOOPOTHOCTU?

1. BHYTpH pe3oHaTopa
2. BHe pe3oHaropa
3. BHYTPU aKTHUBHOM Cpefibl

4. cpa3y 3a BBIXOZHBIM 3epKajioM pe3oHaTopa
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