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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)

11.05.01 Papunos/1eKTpOHHBbIE CUCTEMBbI U KOMIIJIEKChI
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
KuceneB Urops AnekceeBud, K.T.H., 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

N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepaytommii Kadeapoii Crpaxos C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JIABEPHBIE CUCTEMBI CITEITTAJ/IBHOI'O HASHAYEHU A

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-1 — crocobHOCTE OCYIIeCTB/SATh aHaIM3 COCTOSIHUSI HAyYHO-TeXHUUECKOW TpoOsieMbl, OrpezessTh
L[e/d ¥ BBITIOJHATh TIOCTAHOBKY 3a/ia4 POeKTUPOBaHUs

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-1
3HAHUA:
Ha YpPOBHe Npe/iCTaB/eHuI:
-obnacTel crielasbHOrO NPUMEHEHNs /1a3epoB;
-CTPYKTYPBI M 0COOEHHOCTel KOMITOHOBKH JTa3ePHBIX KOMIUIEKCOB CITEIUaTbHOTO Ha3HAYeHHs;
-(pr3nuecKUx MPUHLMIOB (DYHKIMOHHUPOBAHUS K 0COOEHHOCTEeH KOHCTPYKLIMU JTa3epHbIX /JaIbHOMEPOB;
-py3nueckux TNPUHLMIOB (YHKIMIOHMPOBaHWS M OCOOEHHOCTel KOHCTPYKLMM JIa3ePHBIX CHCTEM
JUCTaHLIMOHHOTO 30H/ANPOBAHUS;
-QU3NYeCKNX TPUHLMUIOB (YHKLMOHUPOBaHUS W OCOOEHHOCTeH KOHCTPYKLMM Jia3epHBIX CUCTEM
CWJIOBOTO Ha3HaueHus;
Ha yPOBHE BOCIPOW3Be/IeHUS:
-MeTO/IMKH OL|eHKH I1apaMeTpOB Jla3epHBbIX /Ja/IbHOMEpPOB;
-MeTOZIMKH OL|eHKH I1apaMeTpOB J1a3epPHBIX CUCTEM [JUCTaHLIMOHHOIO 30H/UPOBaHUs;
Ha YpOBHe [IOHUMaHUS:
-OCHOB pacueTra [1apaMeTpOB U NNPOeKTUPOBAHUs CU/IOBOTO JIa3ePHOTO KOMILIEKCa;
-OCHOB NPOEKTHPOBaHUS Jla3epHBIX KOMIIJIEKCOB CIeL{MaJbHOTO Ha3HAYeHHsI;
YMeHusi:
BBINO/IHATL CPABHUTE/IbHBIN aHa/Iu3 IPUMeHeHUsl Pa3/IMUHbIX J1a3epoB /Il CUJIOBOIO BO3/leiCTBUS;
[IPOBOZUThH OLIEHKY OCHOBHBIX [1TapaMeTpPOB Jla3epHbIX aIbHOMEDOB;
TIPOBOZUThH OLIEHKY OCHOBHBIX NTapaMeTpPOB JIa3epHbIX CUCTeM AWCTAHLMIOHHOTO 30HAUPOBAHKS;
HABbIKU:
TIPOEKTHUPOBAaHNsI OCHOBHBIX Y3/I0B J1a3epHbIX [JaJIbHOMEPOB;
T0/Ib30BaHUs TUTIOBBIMU MPOTPaMMHBIMU NMPOAYKTaMHU [i/1s pellieHNst TPOeKTHBIX U HayUHbIX 3a/au.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HOucuynmna JIABEPHBIE CUCTEMBI CITEITMAJIBHOI'O HABHAUEHUS sipnsiercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOJATOTOBKM MO HarnpaiaeHuto 11.05.01 PaduosnekmpoHHble cucmembl U KOMNIEKChl.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
BBIYNC/INTE/IBHAA MATEMATHUKA.

CogeprxaHue AUCLUITAHBL - SIB/ISETCS OCHOBOI ANl OCBOEHUS [IUCLUIUIMH! BBIIIOJIHEHUE M
3AIIINTA BBIITY CKHOU KBA/INGUKAIIMOHHOU PABOTBIL.

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

e OIIK-1 — CniocobeH mpeCcTaBUTh a/IeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHHU HAayuHYH0 KapTUHY
MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX TTOJIOKEHHI, 3aKOHOB I METOZIOB €CTeCTBeHHBIX HayK M MaTeMaTHKH

¢ OIIK-2 — Cnoco6eH BBISIBISATE €CTECTBEHHOHAYYHYHO CYIITHOCTB TPO0/ieM, BO3HUKAIOIIUX B XOfe
rpoeccroHanLHOM JiesiTe/IbHOCTH, U TIPUMEHSITh COOTBETCTBYIOIINM (PU3MKO-MaTeMaTHueCKHit arapar
JUT MX hopMasTi3aliyiu, aHaI|3a U MPUHSATHS PeIIeHUs

¢ OIIK-3 — CrniocobeH K JIOTHUeCKOMY MBIIIIEHHI0, 0000I1IeHHI0, POrHO3UPOBAHMIO, ITOCTAHOBKE
UCC/IeJOBaTeTbCKUX 3a/lau ¥ BIOOPY MyTel WX AOCTUKEHUs], 0CBOEHHI0 paboThl HA COBPEMEHHOM
W3MepUTebHOM, AMarHOCTUYeCKOM U TEXHOJIOrMYeCcKoM 000pyZ0BaHUU, UCIIONMb3yeMOM JiIsl PeLlIeHUs
Pa3/IMUHBIX HAYYHO-TEXHUYEeCKUX 3aJad B 00/1aCTH PaJii03/IeKTPOHHOMN TeXHUKU U MH(POPMAIMOHHO-
KOMMYHUKAL[MOHHBIX TeXHOIOTHH



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. PemaeMble 3aiauy ¥ NPaKTHYECKHe MPHUJIOKEHHUs J1a3ePHOH TeXHUKH
crnenuanbHoOro HasHayeHust. 1.1. Knaccudukaryst u 0630p COBpEMEHHBIX OMTO3/1EKTPOHHbIX
U JIa3epHbIX CPe/CTB CIeljanbHOro HasHadeHus. 1.2. CrieljuasbHOe IIPUMeHeHNe JIa3epoB:
5 9 J1a3epHbIe CUCTeMbI HaBeJJeH!sI U LieJleyKa3aHusl, MOLIHbIe Jla3epPHbIe CUCTeMEI /I/Isl CUJIOBOTO 11 6 6 0 5 20
BO3/lefiCTBHS Ha 0OBEKT, CUCTEMBI MCTAHLMOHHOTO 30HAUPOBaHus 1 T.4. 1.3. TpeGoBaHus u
0COOeHHOCTH KOHCTPYKLMH Jla3ePHbIX CUCTEM CIIeliia/IbHOTO Ha3HaYeHusd. OCHOBHbIE TUIIbI
Jla3epoB, NIPUMEHSEMBIX /1711 PEeLeHN ClIelina/IbHbIX 3a4a4.
Paspen 2. JIazepHble KOMIUIEKChI /IS CHJIOBOIO BO3/elCTBHsA Ha 00beKThI. 2.1. OCHOBHbIE
3aa4y U HallpaB/IeHUs UCTIO/Ib30BaHN CUJIOBBIX J1a3€pPHBIX KOMILIEKCOB. Ananu3 ClieHapueB
TIPUMEHEeHUs CUIOBBIX Jla3epoB. 2.2. OCHOBHbIE THITBI Jla3epoB AjIs CUJIOBOI'O B03A€ﬁCTBI/lH Ha
06bekThl — xumuueckre (HF/DF, kuciopogHo-iiogHbie), CO2-3KTpopaspsiiHble,
5 9 TBepAoTenbHble U CO2-razopuHamuueckye. CpaBHUTE/IBHBIN aHa/IM3 Pa3/IMUHbIX THIIOB 34 18 12 6 16 30
J1a3epoB B 3aBUCHMOCTH OT CIIeHapHeB MCI0/1b30BaHus. 2.3. CTPYKTypa CH/IOBBIX JIa3epHbIX
KOMIUIEKCOB Ha3eMHOT0, BO3ZIyILIHOTO M KOCMHYecKoro 6asupoBaHus. OcobeHHOCTH
KOHCTPYKLMU 1 OCHOBHbIe NapaMeTpsl. 2.4. PacripocTpaHeHre MOLLJHOTO /1a3epHOro
W3/yueHus: B TypOyneHTHOM atMocdepe. 2.5. OCHOBBI pacueTa rlapaMeTpoB 1
TIPOEKTUPOBAHKWS CUJIOBOTIO JIa3€PHOI'0 KOMILIEKCa.
Paanen 3. HPP[MEHEHHE Jla3epoB B JJa/IbHOMepaX, CUCTeMaX HaBe/JleHUA M IjeJ/IeyKa3aHus.
3.1. OcHOBHBIe THUIIBI /1a3ePHBIX Jja/lbHOMePOB. KOHCTPYKIMS na3epHOro JaapHoMepa U pacyeT
5 9 €ro XapakTepucTHK. 3.2. JIa3epHble CHCTeMbl HaBe/leH!s1 U LiesieyKasaHus. [IpuHimn 27 11 6 5 16 25
neficTBust, 0COGEHHOCTH KOHCTPYKLIMH U ripuMeHeHHsi. 3.3. ONTo3/1eKTPOHHbIE CHCTEMBI
Ha6n}0,qe1{m{ Y HCII0/Ib30BaHMe Jla3epoB B UX COCTaBe.
Paspen 4. JIazepHble cUCTeMBI /IS 00HAPY)KeHHs ONacHbIX BewecTs. 4.1. JIazepHbie
CHUCTEeMBI JUCTAHLJMOHHOI'0 30HAVPOBAaHUSA. OCHOBHBIE TUTIBI JINIAapOB: aBpO30}'lel:Iﬁ,
v depeHLaNbHOTO MOITIOIEHHS U PacCesiHus, PaMaHOBCKUH, (yopecLieHTHBIN U T.1.
Pu3nUecKye NPUHIMUILI UX paboThl. 4.2. OCHOBBI IPOEKTUPOBAHUSI a3ePHBIX CUCTEM
5 9 [IMCTAHLIMOHHOTO 30HAMpoBaHust. OcOGEHHOCTH KOHCTPYKLIMU U COCTaB. 4.3. 36 16 10 6 20 25
OHTUB]IGKTPOHH]:IE U Jla3epHble CUCTeMBI B TEXHUYeCKHUX CPeCTBAX KOHTAKTHOI'O
oGHapy’KeHHs! OTIaCHBIX BelljeCTB. 4.4. Vcrionb30BaHye MOIVIOIaTe/IbHOH HH(pPaKpacHOi
CrEeKTPOCKOIKH Jiyisi 0OHApY)KeHHsI OMacHbIX BelecTs. [IpuMepsl peasm3sanuu. 4.5.
PamaHOBCKUe /1eTeKTOPbI B3PbIBUAThIX U HADKOTUYECKUX BelrlecTB. 4.6. JlazepHast
SMHUCCHUOHHAs CTIEKTPOCKOIIHA OIaCHBIX BEIeCTB.
Bcero 3a 9 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
~
3.2. JIaGopaTopHbIil NPaKTHKYM
Oo0neMm,
No Homep 1 HaumeHOBaHHe pa3jea
Tema naﬁoparopﬂoro NpaKTUKyMad dayAa.
n/n JIMCITMILTHHbI
ydacoB

PacueT 1 MpoeKTHpOBaHUEe ra30JMHaMHUeCKOro
TPaKTa HeNpepLIBHOIO CBEPX3BYKOBOT'O XMMHYECKOTO

Pa3pen 2. Jlasepnbie kommiekcsl gyt |HF/DF - nasepa
CMJIOBOTO BO3/IeHCTBHS Ha OOBEKTBI.  |JlasepHble KOMIIIEKCHI [/ CUIOBOTO BO3/IeiCTBHS Ha

00BexThl. OrleHKa TapaMeTpOB XUMHYeCKOTO
KUCIOPOA-HOAHOTO Jla3epa

Pazpen 3. IIlpumeHeHue a3epoB B [IpyMeHeHue y1a3epoB B JajlbHOMepax, CUCTeMax
aTbHOMepax, CHCTeMax HaBefleHus Y HABEJEeHUs 1 Lie/ieyKa3aHUst

Le/ieyKa3aHus.

OHepreTUYeCcKUil pacyeT JIa3epPHOTO JjalbHOMepa

| U B W

Pasgen 4. J1azepHble CUCTEMBI AJ1s1
0OHapy>KeHUsI OTIaCHBIX BEITIeCTB.

AHanmu3 MpoXoKIeHuUs JIa3epHOT0 U3MyUeHUs B
TypOy/neHTHOI atMocdepe

DHepreTUyeCcKuii pacueT JTUAAPHOU CUCTEMBI

Wl W |[Wl N

Bcero 3a 9 cemectp

17

3.3. CamocrosnTenpHas padora crygenra (CPC)

Homep u HaiMeHOBaHHe
pa3jesna JUCIUNIUHBI

Cojaep)xaHue yue0HOro 3a/|JaHusl

Oo0nemMm,
4acoB

Pazpen 1. Pemmiaembie 3azauu u
MpaKTHUeCcKue MPUIoKeHUs

V3yueHue rpeyCMOTPEHHBIX POrPAMMOM JMJaKTHUEe CKUX
eIMHUL] TI0 KOHCTIEKTaM JIeKIUM 1 peKOMeHTyeMoii

6

23962




Jla3epHOU TeXHUKHU JiTeparype.
crie[[uajabHOr0 Ha3HaueHwusl.
N3yueHnue ripefyCMOTPeHHBIX POrPaMMO ANJaKTHUe CKUX
2 eIMHUL TT0 KOHCIeKTaM JIeKLIUKA U peKOMeHlyeMOoM 8
JiTeparype.
[ToaroToBKa K BBIIOJIHEHUIO U 3alljUTe pelleHus
3 Pazpien 2. Jlasep HBIE KOMILIEKCRT WH/MBUAYaIbHOTO 3a7aHus "OLeHKa napaMeTpoB 4
JJ/1s1 CUJIOBOTO BO3ZIeMCTBUS Ha o "
A XUMUYeCKOTr0 KUCI0POA-MOHOTO Jla3epa
[ToaroToBKa K BBIIOJIHEHUIO U 3alljUTe pelleHus
4 VHAVBU/YaIbHOTO 3a/jaHust «PacyeT 1 MpoeKTHpOoBaHMe 4
rasoMHaMH4eCcKOro TPaKTa HellpepbIBHOTO CBEPX3BYKOBOI'O
xumuueckoro HF/DF - nazepa».
N3yueHue npeyCMOTpPEeHHBIX MPOrPaMMOM AUAaKTHUYECKUX
5 |Pa3gen 3. IIpuMeHeHue na3epoB |EAMHHL] 10 KOHCIIEKTaM JIEKLIUH 1 PEKOMEeH/yeMOH 6
B JlaJIbLHOMepax, CUCTeMax JIATepaType.
6 |HaBeJeHUA U Lie/leyKa3aHus. [ToaroroBka fOK/Iaj0B K CEeMUHAPY. 6
7 DHepreTUUeCKHil pacueT jla3epHOTO Aa/JbHOMepa. 4
N3yueHue ripelycCMOTPeHHBIX IMPOTrPaMMOM AUAAKTAYUE CKUX
8 eIHUL] TI0 KOHCTIeKTaM JIeKLIUM U peKOMeHTyeMoii 6
JTeparype.
Paspgen 4. J1azepHbie CUCTEMBI o
JITOTOBKA K BBITIOJIHEHUIO U 3all[UTe pellleHus
9 AWM OGHapy)KeHN sl OMaCHEIX WHAVBUYaTbHOTO 3a/JaHus « AHAJTN3 TTPOXOKIEHUS 4
BELLECTE. Jla3epHOTO U3/TyueHus B TypOy/ieHTHOH atMochepe».
10 [ToaroroBka 10OK/Iaj0B K CEMUHAPY. 6
11 OHepreTHYeCcKui pacuet JIUJAapHON CUCTEMBI. 4
Bcero 3a 9 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAIT/IMHBI
CEMECTP HEJAE/IN CEMECTPA
12 3 4 (5| 6|7 8 (910 11 12 |13/ 14| 15 | 16 17
9 Tect | 3| | AP | O3 | Tecr AP | Tect | OJokn O3 | Tectr | AP | nud. 3au.

YcioBHBIE 0003HAUEHMST:

P — nuarHocTuueckasi pabora;
Tect — TecT;

[3 — nomaiHee 3asjaHue;
Lok — noknag;

Iud. 3a4. — auddepeHIIMPOBaHHbIN 3aueT.

TeKyiuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
[TMarHoCTUUecKasi pabora;
TeCT;

JOMallTHee 3a/laHuE;
JOKJIa[.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCSA B (hopMax:
mrddepeHITMPOBaHHBIN 3aUeT.
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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. bopetiio, C. B. VBakuH. . JIa3epbl: ycTpoicTBO U Aeticteue. CII6.: JIanb, 2016, s51. pec.

4. A. C. Bopetimio, C. B. ViBakuH. . Jla3epsl: yCTpoHCTBO U fietictBue. CIT6.: Jlanb, 2016, 50 3k3.

5. B. A. Bopeiio, JI. B. KouuH. . Dy1eKTpOHHBIE KOMITOHEHTHI Jia3epHoi TexHuKu. CI16.BT'TY
"BOEHMEX" um. II. ®@. YctuHoga, 2015, 28 3ks.

6. B. M. Manekos, 1. A. Kucenés, A. E. OpsoB. . OCHOBBI NPOEKTAPOBaHUS MPOTOUHBIX ra30BbIX J1a3€POB.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012, 371. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:

1. A. B. benos, A. C. bopetiiio, A. B. Mopo3og. . [IpoekTpoBaHue U HaJIé)KHOCTD Jla3epHbIX KOMIIJIEKCOB
creruanbHOro HasHaueHus. CIT6.BTTY "BOEHMEX" um. /1. ®@. YctuHoBa, 2014, 3 3K3.

5.3. Ilepuognueckue U3gaHusi:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. http://e.lanbook.com/ 3bC u3narenscTBa «JIaHb»;

2. https://www.biblio-online.ru/25C FOpaiir;

3. http://www.laserportal.ru/ - HayuHO-0Opa3oBaTe/bHBIN MPoeKT "JIa3epHsIi opran';

4. http://library.voenmeh.ru/ - caiit 6ubnuoreku BI'TY um. [I.®. YctuHoBa «BoeHMex» —
dyngamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YcTHHOBA.

CoBpemeHHbIe TIpo¢eCccHOHabHBIe 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro douia
(byHZaMeHTaIbHBIX UCC/IeJ0BaHUH.

VHbopMaloHHbIe CIIPaBOUHbIe CHCTEMBI:

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

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

3. http://www.consultant.ru/- Kouncynsraatllntoc- nvHGOpMaLlMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe 0becIieueHHe:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMogelicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. 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:
1. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI CIIEIIUA/TBHOI'O HASBHAYEHU ST

AnHoTanusa paboueii nporpaMMsl

Jucoumuinna JIASEPHBIE CHMCTEMBI  CIIEDVAJIBHOT'O HA3SHAYEHUSA  asnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM T10 HarpaBieHuto 11.05.01 PaduosneKmpoHHble cucmemMbl U KOMNIEKChbl. JIWACIWTIIMHA
peanu3syetcsi Ha (akymerete M VHbopmaumoHHbIX U yripaensiomyx cucrem BI'TY "BOEHMEX" um. [J.®.
Yerunosa kadeapoii 11 TIASEPHAS TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1 criocobHOCTh OCYIECTBSITh AHAMN3 COCTOSIHUSL HAyYHO-TeXHUYECKOM MPo0/IeMBl, OTIpeZeNsiTh [eld 1
BBITIOJTHSITh TIOCTAHOBKY 3a/jau MPOeKTHPOBaHUS.

Co,qepmaHHe AUCLHUITIMHBI OXBAaTbIBAET KDPYT' BOIIPOCOB, CBsA3daHHBIX C TIPUMHIUIIAMHA pa60TbI, OCHOBHBIMH
TeXHUYECKMMH XdpPAdKTepUCTHMKaMKW W MeTOA4aMKM IIPO€KTHPOBAHMA JIa3€pHBIX CHUCTEM CIIelha/JIbHOI'0o
Ha3Ha4yeHHdA, B UYACTHOCTH, JIMAAPDHBIX CUCTeM [JUCTAHLIMOHHOIO MOHUTOPHUHIA COCTOAHHA aTMOCqJepr )41
orpeaeseHud ee XUMUUeCKOro CoCTaBd, Jia3€epHbIX CUCTEM [JId AHCT&HHHOHHOﬁ rnepenayv >Hepruuv jia3epHoro
H3/IyueHuss K O6LEKTy, Jla3epHBbIX CHUCTEM HaBe[e€HUWs, Lie/ieyKa3dHWA KW HaBUr'dallikd W [PYIrUX; B PAMKdX
AUCHUTJIMHBL U3YyUdlOTCAd CYIEeCTBYROIHME€ CHUCTEMBI TAKOI'O THUIIA, INPUHLMUIIBI MX TMOCTPOE€HHUA, CTPYKTypa U
METOAUWKH pacueTa U IIPOEKTUPOBAHUA TAKUX CUCTEM.

[TporpamMmoii JUCLUITIMHEI TTPeyCMOTPEHBI CJIe/lyOIlrie BHABI KOHTPOJIA:
Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB ITPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B

ciefyroumx popmax:
e UArHOCTUYeCKas pabora;

e TecCT;
e JOMalllHee 3a/laHue;
e JIOK/af,.

IIpomMerxyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e muddepeHMPOBAHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI

TIpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsTus (34 4.), naboparopHslii paktikym (17 4.), camocTrositesibHasi paboTa
ctypenra (57 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI CIIEIIUATTBHOI'O HASBHAYEHU ST

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.

HaumeHnoBaHnme paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. Perrtaemblie 3a/id44 U MPAKTHYECKHE ITPU/I0KEHUA na3epH017i TeXHUKH CIIelijida/ibHOIro

Ha3HAYeHHs.

N3yuenne ripeyCMOTPEHHBIX TIPOTPAMMOMA

A. C. Bopetiio, 1. B. Knoukos, M. A.
Konsies. . BoeHHbIe niprMeHeHUs J1a3epoB:
CII6.BI'TY "BOEHMEX" um. [I. @.

IUIAKTUUECKUX eIMHULL 10 KOHCTIeKTam YcruHoBa, 2015 (1) 5
JIeKLIMIA ¥ peKOMeH/lyeMOl iuTeparype. B. A. Bopetio, JI. b. KouuH. . 37eKTpOHHbIe
KOMIIOHeHTHI JlazepHoit TexHuku: CI16.6I'TY
"BOEHMEX" um. []. ®. YctunoBa, 2015 (1)
Wroro no pa3geny 1 5
Pa3zgen 2. JIazepHble KOMILIEKCHI AJIsi CHIOBOTO BO3/IeliCTBUS Ha 00bEKTHI.
A. C. bopeiiio, C. B. BakuH. . JIa3epsr:
N3yuenne ripeyCMOTPEHHBIX TIPOTPAMMOMA ycTpoiicTBo u aeticteue: CII6.: Jlanb, 2016
IUJaKTUUeCKUX eUHUI] TI0 KOHCTIeKTaM (18) 8
JIeKLIMIA 1 peKOMeH/lyeMOl iuTeparype. A. C. bopeiiio, C. B. BakuH. . JIazepsr:
yCTpoiicTBO U fekicteue: CII6.: Jlanb, 2016
(5,6,9)
[NoaroroBKa K BBITIOJIHEHUIO U 3allUTe B. M. Manbkos, 1. A. Kucenés, A. E.
pellleHus] MHAMBU/YalbHOTO 3a/aHus "OljeHKa Op10B. . OCHOBbI POEKTUPOBAHUS
MapaMeTpOB XMMHUECKOTO KHCIOpoji-ioHoro | [POTOUHBIX Fa30BbIX /1a3epOB: CII6.BI'TY 4
nasepa” "BOEHMEX" um. 1. ®. YctuHoBa, 2012
2,3,4)
A. C. Bopetitto, . B. Knoukos, M. A.
Konsies. . BoeHHbIe rprMeHeHUs J1a3epoB:
[MoaroroBKa K BBITIOJIHEHUIO U 3allUTe CII6.5I'TY "BOEHMEX" um. [I. ©.
pellleHys1 UHAUBUAYaAbHOrO 3ajanus «Pacuer YcruHoBa, 2015 EZ)
Y NIPOEKTHPOBAHKE ra30JuHaMUUeCKOro TpakKTa A. B. Beiog, A. C. Bopeutiio, A B. 4
HerpepbIBHOIO CBEPX3BYKOBOI'0 XHUMUYECKOTO Mopos30B. . IIpoexTHpOBaHHE 11 HAJEKHOCTh
HF/DF - nazepa. Jla3epHBIX KOMIJIEKCOB CIeLMaabHOro
HasHauenwust: CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoga, 2014 (1,2)
Wroro o pasgeny 2 16
Paspen 3. IlpumMeHeHue j1a3epoB B ja/IbHOMepPAXx, CHCTeMax HaBeJeHHs U Lje/ieyKa3aHusl.
W3yuenue npefyCMOTpeHHBIX IPOrPaMMOM A. C. Bopeiiio, C. B. VBakuH. . JIasepsl:
OUOAKTUYEe CKUX eIUHUL] I10 KOHCTIeKTaM YCTpOfICTBO u AEﬁCTBHEZ CIIb.: Jlanb, 2016 6
NeKIMiA ¥ peKOMeH/[yeMoii TuTeparype. (1,20)
TToArOTOBKa AOKIAO0B K CEMUHAPY. A. C. Bopetio, . B. Knoukos, M. A. 6
: Konses. . BoeHHbIe IpuMeHeHUs J1a3epoB:
DHepreTHyeCcKuil pacueT j1a3epHOTr0 CII6.BI'TY "BOEHMEX" um. [I. ®. 4
JanbHOMEDa. YctuHoBa, 2015 (2)
Uroro no pa3geny 3 16
11 23962



Paspen 4. JIazepHble cCTeMbI AJIs1 00HApY)KeHHsI OTIACHBIX BellleCTB.

N3yuenue ripefyCMOTpeHHBIX TIPOTPaMMOA

JMAAKTUUECKHX ML 10 KOHCITeKTaM A. C. Bopeiiuio, B. A. Bopeiitiio, 1. M. 6

JIEKIIMY 1 PEKOMEHAYEMOM JIMTepaType. EBoKuMOB. . JIa3epsl: IpUMeHeHUs U

[TogroroBka K BBITIOIHEHUIO U 3alUTe nipunoxenusi: CI16.: Jlans, 2016 (21)

pelleHus: UHAUBHUYaIbHOIO 3aJjaHusl « AHaIN3 B. M. Manbkos, U. A. Kucenés, A. E. 4

TPOXOXKZ,EHUS JIa3epHOr0 U3/IyUYeHns B OpnoB. . OCHOBBI TTPOEKTUPOBAHUS

TypOy/IeHTHOM aTMocdepe». MPOTOYHBIX ra30BbIX ja3epos: CI16. BT TY

HOAFOTOBKEI JOK/IaZi0oB K CeMUHapYy. "BOEHMEX" um. ,Z[ ®. YcruHoBa, 2012 (4) 6

DHepreTUyeCcKrii pacueT JUAAPHON CUCTEMBI. 4
Wrtoro no pasgeny 4 20

12 23962



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI CIIEIIUATIBHOI'O HABHAYEHH S

®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 TecCT;
e JOMaIlIHee 3a/aHue;
* JlOKnan;

e muddepeHITMPOBAHHBIN 3aUeT.
Kputepuu onjeHUBaHUSA

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 yCcBOeHHs TIEKL[MOHHOIO MaTepyuasa CTYIeHTOB MPOU3BOJUTCS B aBTOMAaTUUECKOM PEXXHUME 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
TOMOLLbI0 UHUBU/YaILHOI'O JIOTWHA Y NIaposisl. B KOHILle KayK[0ro paszesna CTyJeHTaMm IpejjiaraeTcst OTBETUTh
Ha 12-14 BoripocoB. Pe3ybeTaThl TeCTUPOBaHMsT 0000IIAI0TCS C IOMOIIIBIO 0a/lIbHO-PEUTUHIOBOM CHCTEMBI
(BAPC). OCHOBHBIM KpUTEPUEM Ha3HaueHUs Oa/IIOB CY>KUT CIOCOOHOCTh CTY/IeHTa OTBEUAaTh Ha TECT 3a
MUHUMAJILHOE YHC/IO TIONBITOK. HeoOX0/IMMbIM yCIOBUEM MOJTYUEHHS 3aUeTa AB/ISETCS YCIelHoe
[IPOXOJKJ|€HUE BCEX TeCTOB.

JlomaiHee 3ajaHue
[JomaiHee 3asanue 1: OLeHKa MapaMeTpoB XUMHUYeCKOr0 KACI0PO/-UOJHOrO /1a3epa
[omariHee 3aaHue 2: PacyeT ¥ MpOeKTUPOBaHNe Ta30MHAMUUECKOT0 TPaKTa HeMPePbIBHOIO CBEPX3BYKOBOIO
xumuueckoro HF/DF - nasepa.
HomariHee 3aganue 3: AHa/mu3 MPOXOXKIEHU Jla3epPHOTO M3/MyueHus B TypOy/ieHTHOW atMocdepe.
[omartiHee 3a/iaHue TIpe/ICTaB/ISIeTCs B [IeYaTHOM WK PYKOITMCHOM (popme.
[HoryckaeTcs BBIIIOTHEHNE PAaCueTOB «BPYUYHYO» WU UCIIO/h30BaHUE CHCTEM aBTOMAaTH3al[iu
MaTeMaTHUeCcKUX pacyetoB. Kaxk/ioe 3a/iaHue COIep>KUT Habop MCXOMHBIX JJAHHBIX B COOTBETCTBUHU C TEMOM
VHAVBUYanbHOTO 3a/aHUs.
Kputepuu olieHUBaHUS:
[oMalliHee 3a/jaHie CUMTAETCs BBITIOJIHEHHBIM YCTeLTHO (MPUHUMAEeTCsl) TIPY CJIeAYIOIIUX YCI0BUSIX:
* [IPaBWJILHOE BBITIOJTHEHNE BCeX MYHKTOB (3a7ia4), pelyCMOTPEHHBIX 3a/laHHeM;
* IpaBWILHOE 0(hOPMJIEHHE BCEX Pe3y/IbTaTOB B COOTBETCTBUH C TPeOOBAHUSIMU TOCYAapPCTBEHHBIX CTaH/IAPTOB.

Joknap

Tematvka [JOK/1a/loB COOTBETCTBYET TeMaTHKe paszena. CTyJeHTaM BbljaeTcs TiepevyeHb TeM [JOK/IaZloB,
13 KOTOPBIX KaKZbIH BbIOMpaeT ofHy. 3ac/yLIrBaHye [JOK/IaZloB POXOAUT B paMKaX ayUTOPHOTO TPAaKTHKyMa.
CTyzieHT /10/DKeH TOArOTOBUTD /IOK/Ia/l, TIO/Ib3YSICh KOHCIIEKTOM U PeKOMeH/IyeMOH JIUTepaTypou.
OneHKa «OTJIMYHO» CTaBUTCS, €C/IN JOK/A/, SIB/SIeTCs TOJHBIM U NTPaBU/IbHBIM. Marepuas U3/ioxeH B
oTipeZie/IeHHOM JIOTYeCKOU TI0C/Ief0BaTeTbHOCTH.
OreHKa «XOPOILIO» CTAaBUTHLCS, €CJIU [JOKJIa/, SIB/ISIETCS TIO/THBIM Y TIPAaBU/IBHBIM, TIPU 3TOM IOy 1I[eHbI
HecylllecTBeHHbIe OIIMOKH, UCIIpaB/ieHHbIe MT0C/Ie HaBOZSILMX BOIIPOCOB IperojaBareis.
OLieHKa «y/|0BIETBOPUTE/IBHO» BBICTAB/ISIETCSI, €C/U CTYAEeHT 0OHapy)KrBaeT 3HaHWe U TIOHUMaHye MaTepHara
[IOK/1aZia, HO M3/1araeT MaTepyas HelloIHO U JIONyCKaeT CyIleCTBeHHbIe OIIMOKH B ()OPMYIMPOBKe 0CHOBHBIX
TIOHATHIN U (HOPMYJL.
OneHKa «Hey/10B/IeTBOPUTEbHO» BLICTABJISIETCS, €CJIU IIPX OTBeTe 0OHapy)kKeHO HelIOHMMaHue OCHOBHOTO
cofiep)KaHusi yueOHOTo MaTepyasa Wil JOMyIIeHbl CyIleCTBeHHbIe OMHOKH.

JuddepennmpoBanHbIii 3aueT
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K 3auery fjomyckaroTCs CTY/|eHThI, KOTOpbIe YCIIeIIHO C/iay BCe JoMalllHue 3aJ,aHusl, JoK/aa bl U TeCThl,
MpeAyCMOTpeHHble paboyeli MporpaMMoi.
3aueT MPOBOJUTCS B YCTHOW (opMe 110 OusieTam, BbIJaHHBIM riperogaBaresieM. CTyleHT JZO/DKeH MOATOTOBHTS,
T10JTb3Y5ICh KOHCTIEKTOM, COCTaB/IeHHBIM 110 MaTeprasaM Kypca, OTBeTUTh Ha /iBa BOIIpOCa.
OlLleHKa «OTJIMUHO» CTaBUTCS], €C/IU OTBET sIB/ISIeTCs [TO/IHBIM U [IPaBU/IbHBIM. Marepuas U3/10KeH B
OIlpe/ie/IeHHOH JIOTMYeCcKo! 1ociefioBaTe/IbHOCTU. [1py oTBeTe Ha 0M0/IHUTE/IbHbIE BOIIPOCH! CTYAEHT MoKasal
3HaH{e OCHOBHbIX MOHATUHN U (HOPMYII.
O1leHKa «XOPOILIO» CTaBUTHCS, €C/IH OTBET SIBJISIETCS TOJTHBIM Y IPABU/IbHBIM, TIPU 3TOM JIOMY1eHbI
HecylleCTBeHHbIe OIMOKM, UCTIpaB/ieHHbIe TI0C/Ie HAaBOISLMX BOMPOCOB Ipernofasaress. [Ipy oTBeTe Ha
JIOTIOJTHHTE/TbHBIE BOTIPOCHI CTY/IeHT IeMOHCTPUPYET TTOHMMaHe OCHOBHOTO COZiep>KaHHs yueOHOTo
Matepurasna. CTyzeHT cBOOO/JHO OPHEHTHUPYeTCsl B MaTepHarle, N3/10KeHHOM B KOHCITEKTe.
O1ieHKa «y/|0BIETBOPUTE/IBHO» BBICTAB/ISIETCSI, €C/N CTYAEeHT 00Hapy)KrBaeT 3HaHKe U TIOHUMaHye MaTepHara
KypCa, HO M3/laraeT MaTepHas Hello/IHO U JIONyCKaeT CyIleCTBeHHbIe OIIMOKH B ()OPMYyIMPOBKe OCHOBHBIX
noHsiTHi U popmys. OTBeT Ha [JOTI0/THUATE/IbHbBIE BOTIPOCHI BBI3bIBAET y 9K3aMeHYeMOro 3aTpyAHeHNs UK
COZIEP)KUT OLIMOKH, KOTOPhIe OH MOYKET UCIIPaBUTh
M0CJ/Ie HAaBOZSAIIMX BOIIPOCOB.
OtneHKa «Hey/I0B/IeTBOPUTEbHO» BLICTABIISIETCS, €CJTU TIPY OTBeTe 0OHApyKeHO HelTOHUMaHHe OCHOBHOTO
coziep>kaHus yueOGHOro MaTepuasa WM JOMyleHbl CyllleCTBeHHbIe OIMOKY, KOTOpbIe YJallliiics He MOXKeT
WICTIPaBUTh NPU HABOZSAILIMX BOIIPOCAX MperiofiaBaTeris.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. Peinaemsle 3afauu v
5 9 |mpakTHYeckHe MpPUIOKeHMs ja3epHoi | 11 6 6 0 5 20 Tect
TeXHUKH CIeIHa/TbHOr0 Ha3HaueHU .
Pazpgen 2. Jla3epHble KOMILIEKChI /sl Tecr,
5 19 Ae <. Jlasept A 34 | 18 | 12| 6 | 16 30 |[omawmee
CHJIOBOI'0 BO3/IEHCTBHUS HA 00BEKThI.
3a/laHue
Pa3zpgen 3. IIpumeHeHue /1a3epoB B Hoknag,
Tecr,
5 9 |panbHOMepax, cUCTeMaX HaBeJeHUs U 27 11 6 5 16 25
Homarunee
HejeyKa3aHMsI.
3a/laHre
Homariunee
5 9 Pazpgen 4. JIazepHble cucTeMbl Ajs 36 | 16 | 10 6 20 75 3ajlaHue,
00Hapy)XKeHHsI OTACHBIX BeIeCTB. Tecr,
Hoknag,
Bcero 3a 9 cemectp 108 | 51 | 34 17 57 100
Bcero mo auciunnHe 108 | 51 | 34 17 57 100
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IICK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

No 4

Bonpocbl omkpbimozo muna:

B kakoM onTrueCckoM MeTofie U3MepeHHsT paCCTOSIHAN MCTIONB3YIOTCS FeOMeTpUUYeCKre
[0CTpOoeHus?

Kaxkoii onTHueCcKuit MeTo/; u3MepeHHst PACCTOSHUM TI03BOJISIET I0CTUTAaTh HAKOOJIbIIIeH
TOYHOCTU?

Kaxkoii onTHuecKuii MeTo/; u3MepeHust PAaCCTOSTHUM TpeOyeT UCTI0/Thb30BaHKE JIa3e€POB C
MOLIJHBIMU UMITy/IbCAMU?

Uem ocyiiecTsisieTcs: GOpMUPOBaHHe J1a3ePHOTO0 Jiyya 3alaHHOM anepTyphl AJ1s
KOHLIEHTPAaL[K U3/TyueHUs Ha Ljesn?

Jlasepsl ¢ Kakoi JJIMHOM BOJHBI (MKM) UCHO/B3YIOTCSI B COBPEMEHHBIX Jla3epHbIX
LiejleyKasaressx?

AxTrBHas cpeZia 1a3epa paboTaeT 10 TpeXypoBHEBOW cxeMe HaKaukH. /10 Kakoro YpoBHsI
OCYIIIeCTB/ISIFOT HAKauKy CpeJibI?

ITapameTp pe3oHaTopa, XapakTepH3yIOLIH, BO CKObKO Pa3 HAKOIIJIEHHOM B CUCTeMe
SHepruu Oosibllle, UeM BeJIMYMHA TTOTePb SHEPTUH 33 OJMH TOJTHBIN ITPOXOZ, pPe30HaTopa?

W3nyuaroias yacTyla B KUCJI0POJ-UOAHOM /la3epe?

Teneckorbl pedyieKTOPLI UMEIOT B CBOEM COCTaBe?

Teneckorbl peppakTopbl UMEIOT B CBOEM COCTaBe?

Bonpocsbl 3akpbimoz2o muna:

UTo He OTHOCUTCS K MperMYylijeCTBaM Jia3epHbIX MeTO/IOB U3MepeHUsT PaCCTOSTHUAN?

Bapuanmbt omeemos:

1. BbIcOKasi TOUHOCTb U3MepeHUit

2. BbICOKast CKOpPOCTb IO/TyYeHUs! pe3yJIbTaToB
3. Bonblias 1aqbHOCTE U3MEpPeHUN

4. BcenorofHOCTb TIPOBeZieHNs U3MepeHui
Uro siBsieTcsl HeAOCTaTKOM (ha30BOTr0 MeTo/la M3MepeHUsl paCCTOSTHUMN?

Bapuanmbt omeemos:

1. Bosblioe BpemMst UsMepeHUst

2. Maast MOILLIHOCTb U3/Ty4YeHUs!
3. Bospias MOIHOCTE U3/Ty4YeHNs

4. BbIcoKas 1ieHa
B ueM r/1aBHOe OT/IMUMe aKTUBHBIX J1a3epHbIX TOJIOBOK CaMOHAaBe/[eHUs OT TTaCCUBHBIX ?

Bapuanmbt omeemos:

1. Hannuwue usnyyvaroirero KkaHana

2. Hanmuuue onTHYeCKod CUCTeMBbI

3. Hanmmuue papronpuéMHOM anmnapaTypbl

4. Hanuuue nprveMHOro KaHasa
B OucTaTtrueckoi cxeme NprueMo-Tiepejaloliiero TpakTa JMaapa

Bapuaumbi omeemoa:
1. OnTHKa ecTh TOJBKO Y Tiepe/iaroliiero KaHasia

2. OnTHKa eCcTb TOJIBKO Y IIPUEMHOI0 KaHasla
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3. OnTrkKa NpyeMHMKa U ONTHKA lepe/jaTuiKa paszieieHbl

4. TIpueMHMK M NepefaTuvK UMEIOT OOIIYI0 ONTHKY
Ne 5 B mMoHOCTaTHuecKol cxeMe TIpreMO-TiepeZiatolllero TpakTa Jikjapa:

Bapuanmbt omeemoe:

1. OnTuHKa ecTb TOJBKO Y Ilepefiarolero KaHana

2. OnTHKa ecTb TOJIBKO Y IIPUEMHOI0 KaHasla

3. OrnrTuka NpyueMHYKa M ONTHKA IlepefiaTurKa paszeseHbl

4. TIpueMHUK Y TIepeJaTuiK UMeIOT OOIIIYI0 ONTHKY
Ne 6 Uewm orpe/ienisieTcsi MakKCUMa/TibHasi Y4aCTOTA 30HAUPYIOIIUX UMITY/IbCOB B UMITY/TCHOM
nupape?

Bapuaumbt omeemoas:

1. OucraHuueit fo ueau

2. MoIIHOCTBIO 30H/JUPYIOILero UMITy/bCa
3. UyBCTBUTE/ILHOCTBIO TIPUEMHUKA

4. JInvHOM BOMHBI U3/TyUeHUs
Ne 7 B uem BbIpaXkaeTcs B/vsiHHEe aTMOC(ephbl Ha pacIpoCTpaHeHre J1a3epHOTO U3/TyYeHUs?

BapuaHmbl omeemoe:

1. OcnabneHre 3HepryM U3MyUyeHHs 3a CUEeT TIOIVIOIIeHNs U PaCCesiHHS B
atmoccepe

2. Bce nepeuncieHHoe
3. CnyuaiiHoe nepepacrpefie/ieHUH SHepPryy B [TOIIePEUHOM CeueHHH MydKa

4. HenuHelHOe B3auMO/eICTBHE J1a3ePHOTO U3/IyUYeHHsi C aTMOC(epHBIMU ra3amu U
a3p030J1eM IIPU BBICOKUX IIJIOTHOCTAX SHEPruu
Ne 8 Kakue npuemHuku ucnoss3yrorcs B 3D - mugapax?

Bapuanmbi omeemos:

1. OpvHOuHbIE (POTOUYBCTBUTE/IbHBIE 3/IEMEHTHI

2. 3D — marputibl (hOTOUYBCTBUTE/LHBIX 37IEMEHTOB
3. 2D — marpuiibl (hOTOUYBCTBUTEIBHBIX 37IEMEHTOB

4. OpgHOMepHbIe TUHEeWKH (POTOUYBCTBUTEIBHBIX 3/IEMEHTOB
Ne 9 Ha uro BnusieT atMocdepHasi SKCTUHKLUSI?

Bapuanmbi omeemos:

1. Ha BemMunHy 5Hepruu j1a3epHOro U3ay4yeHus, JOLLeALIYIO [0 Lielu
2. Ha pacxoguMOCTb JIa3epHOI0 U3/IyUeHus

3. Ha pyuHy BO/HBI /1a3€PHOTO U3/TyYeHHUs]

4. Ha 4acToTy /1a3epHOT0 U3/1y4eHus
Ne 10 Ha urto BiusieT 3¢eKT TernoBoro caMmoBo3elCTBUs?

Bapuanmbi omeemoa:

1. Ha BesTMUMHY SHEpPTUH JIa3epHOTO0 U3/TyUeHwUs, JOIIe/IIyI0 A0 LeIr
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2. Ha pacxoauMoCTh J1a3epHOrO U3/Ty4YeHust
3. Ha pyiuHy BO/HEBI /1a3€PHOTO U3/TyYeHUs]

4. Ha 4acToTy J1a3epHOT0 U3J/1y4eHus
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