MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

Crpaxos C. 1O.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JIASBEPHBIE CUCTEMBI CITEITUAJIBHOI'O HASHAYEHUSA

HamnpasyieHnue/cnenaaibHOCTb 12.03.03 doToHrKa u onTorHpopMaTHKa
MOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma OnrouHdopMaIOHHbIE CHCTEeMBI
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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

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

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.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-2.1 — c¢rnocoOHOCTh K aHa/u3y TOCTaBJeHHOW 3aflaud WCC/Ie/[0OBaHUN B 00sacT (OTOHUKU H
onTouHGOpMaTUKU

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-2.1
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;
-(pr3muecKMX MPUHLUIOB (YHKLMOHUPOBAaHUSI K 0COOEHHOCTe KOHCTPYKL{MH JIa3epHBIX CHCTEM
[OVCTaHLIMOHHOTO 30H/MPOBaHMUS;
-Qu3MYeCcKUX NMPUHOUIIOB (HYHKLIMOHUPOBaHHUS U 0COOEHHOCTel KOHCTPYKLIMH Jla3epHBIX CUCTEM
CWJIOBOTO Ha3HAYeHus;
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
MOATOTOBKM M0 HanpaeiaeHuto 12.03.03 domoHuka u onmouHgpopmamuxa.

CopepxaHue [OUCLIMIUIMHBI ~ SIBJISEeTCS JIOTUUeCKUM IpogospkeHueM auctuiuimdH: OCHOBBI
KBAHTOBOM JJIEKTPOHUKW, OCHOBbI JIABEPHOM TEXHUKW, OCHOBBI
KOHCTPYUPOBAHUSA OIITUKO-3JIEKTPOHHBIX N JIASEPHBIX ITPUB0OPOB.

[TpesBapUTeTbHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIerocs /10 Hauasia U3yueHus TUCLIATUTAHBIL:

¢ OIIK-1 — CnocobeH pUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTU4yeCKOro aHa/ln3a U MOZle/TMpOBaHus B UHXKeHePHO [lesiTe/IbHOCTH, CBSA3aHHOU ¢ (POTOHHBIMU
TeXHOJIOTUSIMUA 00pabOTKH MH(MOPMAIHH, TPOEKTUPOBAaHKEM, KOHCTPYHUPOBAaHUEM U TEXHOJIOTUSMHU
MPOM3BO/ICTBA 5/IEMEHTOB, IPUOOPOB U CUCTEM (DOTOHUKHU U ONITOMH(OPMATHKH

¢ TICK-2.1 — CriocobeH K aHa/IM3y MOCTaB/IEHHOM 3a/jauM UCC/Ie[IOBaHUi B 00/1aCTH (POTOHUKU U
onTouHGOpMaTUKU

e TICK-2.2 — Crioco0eH K y4acTHIO B pa3paboTke TeXHHMUECKUX TpeOOBaHUH U 3aJaHUN Ha
MPOEKTUPOBAHUE THUITOBBIX CHICTEM, IIPUOOPOB, Y3/I0B U fieTasieil IpubopoB (DOTOHUKY U
ONTOMHGMOPMaTUKHU

¢ TICK-2.3 — CriocobeH K pacueTy, IPOEKTHPOBAHUIO Y KOHCTPYUPOBAHHUIO B COOTBETCTBUH C
TEeXHUUYECKUM 3a/IaHeM TUTIOBBIX CUCTeM, TPUOOPOB, ieTasel U y3/10B Ha CXeMOTEXHUUECKOM U
5JIEMEHTHOM YPOBHSIX



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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TICK-2.1

Paspen 1. Pemnaemsble 3a1aui ¥ MPaKTHUYeCKHe MPUTIOKEHUS JIa3ePHOH TeXHHKH
crieranbHOro HasHaueHus. 1.1. Knaccugukarys 1 0630p COBpeMeHHBIX ONTO3/1EKTPOHHBIX
U JIa3epHbIX CPe/CTB CIelanbHOro HasHayeHus. 1.2. CrieljuaibHOe IPUMeHeHMe JIa3epoB:

4 8 J1a3epHble CHCTeMbI HaBe[ieH!sI U LiesleyKa3aHusl, MOIIHbIe Jla3epHble CHCTeMBI fi/Isi CHJIOBOTO 8 4 4 0 4 20
BO3/eHCTBHs Ha 0OBEKT, CHCTeMbI JUCTaHLIMOHHOTO 30HAUPOBaHUs 1 T.4. 1.3. TpeGoBanus 1
0C06eHHOCTH KOHCTPYKLMHY /1a3ePHbIX CUCTEM CIIelja/ IbHOro Ha3HaueHus. OCHOBHBIE THITbI
J1a3epoOB, MPUMeHsIEMBIX /17151 PellleHusl CrelMabHbIX 3aau.

Paspen 2. JIazepHble KOMIUIEKCHI /i/Isl CHJIOBOT'O BO3/{elCTBHsA Ha 00beKThI. 2.1. OCHOBHbIE
3a/jauy ¥ HarpaB/IeHUs MCII0/Ib30BaHUS CUJIOBBIX JIa3€PHBIX KOMILIEKCOB. Ananus ClLieHapreB
TIPUMEHEeHUsI CUIOBBIX Jla3epoB. 2.2. OCHOBHBIE THUITBI Jla3epoB AjI CUJI0OBOI'O B03A€ﬁCTBHH Ha
06bekTh! — xumuueckre (HF/DF, kucopogHo-iiogHsie), CO2-3KTpopaspsiiHble,

4 8 TBepAoTenbHble U CO2-ra3opuHaMuyeckye. CpaBHUTE/IbHBIN aHaIM3 Pa3/IMYHbIX THIIOB 34 18 10 8 16 30
J1a3epoB B 3aBUCHUMOCTH OT CLIeHapHeB HCI0/b30BaHusl. 2.3. CTPyKTypa CH/IOBBIX JIa3ePHbIX
KOMIUIEKCOB Ha3eMHOT0, BO3/IyILIHOTO M KOCMHYecKoro 6asnupoBaHus. OcobeHHOCTH
KOHCTPYKLIMM U OCHOBHBbI€ rapameTpsl. 2.4. PacrpocTpaHeHHe MOLLHOTO JIa3epPHOro
u3/yueHus B TypOyneHTHOW atMocdepe. 2.5. OCHOBBI pacueTta rlapaMeTpoB 1
TIPOEKTUPOBAHUSA CUJIOBOTO JIa3€PHOI'0 KOMILIEKCa.

Paspen 3. IIp J1a3epoB B Aab pax, cucreMax M Ije/IeyKa3aHus.
3.1. OcHOBHBIe THUIIBI /1a3ePHBIX Jja/lbHOMePOB. KOHCTPYKIMs 1a3epHOro JaapHoMepa U pacyeT
4 8 €ro xapakTepucTHK. 3.2. JIazepHble CUCTeMbl HaBeZleHUsl U LieieyKa3anus. [IpuHimn 28 12 4 8 16 25

JlelicTBYs, 0COGEHHOCTH KOHCTPYKLIMH U IpUMeHeHus1. 3.3. ONTO3/1eKTPOHHBIE CUCTEMbI
Ha0/M0eHNs ¥ UCTIO/b30BaHHe 1a3ePOB B UX COCTaBe.

Paspen 4. JIazepHble CHCTeMBI /ISt 00HAPy)KeHHs ONacHbIX BewlecTs. 4.1. JIazepHbie
CUCTEMBI JUCTAHLJMOHHOI'0 30HAVPOBAHUSA. OCHOBHBIE TUIIBI JIN1apOB: aBPOBDHbeIﬁ,
Au(depeHIManbHOTO MOITIOIEHHS ¥ PACCesTHUSI, PAMAHOBCKHUH, (TyOpeCLieHTHBIH 1 T.A.
Du3nuecKye NPUHLMILI UX paboThl. 4.2. OCHOBBI IPOEKTUPOBAHUSI 1a3ePHBIX CUCTEM

4 8 MCTaHLIMOHHOTO 30HAUpPOBaHUst. OCOOEHHOCTH KOHCTPYKLIMHU M COCTaB. 4.3. 38 18 8 10 20 25
OHTDBJ'IQKTPOHH]:IE U Jla3epHble CUCTEMBI B TEXHUYECKUX CPeACTBaX KOHTAKTHOI'O
o6Hapy)KeHHs OTIaCHBIX BellecTs. 4.4. Vcrosb30BaHKe MOIIONaTebHOM HH(paKpacHOH
CMIeKTPOCKOMNNUH /|15 0GHAPY KeHHs! OIacHBIX BelljecTB. IIpuMepsl peanusariuu. 4.5.
PamaHoBCKUe /1eTeKTOpbl B3pbIBUAaThIX U HADKOTUYECKUX BelrlecTB. 4.6. JlazepHast
SMHUCCHUOHHAs CTIEKTPOCKOINYA OINAaCHBIX BEIeCTB.

Bcero 3a 8 cemecTp 108 52 26 26 56 100

Bcero no gucuuninHe 108 52 26 26 56 100

3.2. AyAUTOPHBII NPAaKTUKYM

Oo0BemMm,
No Homep 1 HaumeHOBaHMe pa3jea
TeMa NpakTH4eCKOro 3aHATHSA ayp.
n/n JUCLUNIUHBI TACOR

PacueT 1 mpoekTHUpOBaHKe ra3ofUHaMA4YeCKOTO TPaKTa
1 HernpepbIBHOIO CBepPX3BYKOBOro xumuueckoro HF/DF -| 4
Paspen 2. JlazepHble KOMIUIEKCHI Ji/1s1 |/1a3epa.

CHJIOBOTO BO3/IefiCTBUSA Ha 00BEKTEL. JlazepHble KOMITJIEKCHI jIsi CU/IOBOTO BO3/IeHCTBUSA Ha
2 00BexTh1. OrjeHKa TapaMeTpOB XUMHYECKOTO 4
KUCJIOPOA-H0JHOTO Ja3epa.

Pazpen 3. IlpumeHeHue a3epoB B [IpyrMeHeHue /1a3epoB B Ja/lbHOMepax, CUCTeMax
JlaIbHOMEpax, CUCTeMax HaBeJeHUs M|HaBeeH s U LieJleyKa3aHus.

LieIeyKa3aHusl. OHepreTUUeCcKUi pacyeT jla3epHOTO Aa/lbHOMepa.

AHanu3 NpoxXoKAeHus JIa3epHOTO U3TyueHUs B
TypOyneHTHOH atMocdepe.

Pazpen 4. JlazepHbie CUCTEMBI /11 - =
OHepreTUYeCKU pacyeT JIMJapHOU CUCTEMBI.

0OHapy>KeHHs! OTTaCHBIX BEIL|eCTB.
JlazepHble CHCTeMBI i1l 0OHApY’>KeHUsI OTIaCHBIX

BeIl[eCTB

N | o o A~ W
N R AR

Bcero 3a 8 cemectp 26

3.3. CamocrosTenbHas padora crygenta (CPC)

No Homep 1 HaumeHOBaHHue OomemM,
Copep)xaHue yueGHOro 3ajaHus
n/m pasfesia AMCLMIIUHBI 4acoB
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1 |Pasgen 1. Pemiaemble 3aauu 1 |VI3yueHue npeyCMOTPEHHBIX IIPOrPaMMOM IUJaKTUUYeCKUX 4
MpaKTHUyeCcKre IpUI0XKeHUst eIVHUL TI0 KOHCTIeKTaM JIeKLIU U peKOMeHlyeMOoi
JIa3epHOU TeXHUKHU JIuTeparype.
CrieliaJbHOr0 Ha3HaueHUs.
N3yueHue ripelyCMOTpPEHHBIX MPOrPaMMON AUIaKTHUeCKUX
2 e/IMHUL] 110 KOHCIIeKTaM JIEKL[UI U PeKOMeHAyeMOoi 8
JiaTeparype.
[MoaroToBKa K BBITIOJIHEHUIO U 3all[UTe pellleHus
Paspen 2. JTazepHbie KOMIJIEKChI "
3 . VMHAMBUAYanbHOTO 3a7aHud "OlleHKa mapameTpoB 4
[I/1s1 CUWJIOBOTO BO3ZI€MCTBUS Ha o "
XUMHMUECKOTO KMCJIOPOA-HOAHOTrO a3epa
0OBEKTHI.
[ToaroToBKa K BBITIOJIHEHUIO U 3all[UTe pellleHus
4 VH/IMBUYyanbHOTO 3a/aHus «PacyeT 1 MpoeKTHpoBaHNe 4
ra3ofiitHaMHUeCKOro TpaKTa HellpepbIBHOTO CBEPX3BYKOBOI'O
xumuueckoro HF/DF - nazepa».
W3yuenne npesyCMOTpPeHHBIX IPOrpaMMOi ANjaKTHUe CKUX
5 |Pasgen 3. IIpumeHenve na3epoB €AUHHL] 110 KOHCIIEKTaM JIEKLUH 1 PeKOMeH/yeMOi 6
B Ja/IbHOMepax, CUCTeMax JIMTEpaType
6 |HaBeJeHUs U LiesieyKa3aHUs. INogroroBka JOK/Iaf0B K CEMUHApY 6
7 OHepreTUyeCcKri pacyeT Jla3epHOro JajbHOMepa. 4
N3yuenue ripeyCMOTPEeHHBIX POrPaMMOi ANJaKTHUe CKUX
8 eIMHUL 110 KOHCIeKTaM JIeKLIUA U peKOMeHlyeMOoM 6
JIMTeparype.
Paspen 4. JlasepHble cucTeMbl
[ToaroToBKa K BBIIOJIHEHUIO Y 3alljUTe pelleHus
JJ1s OOHApY>KeHHUs OTIACHBIX
9 eLIeCTE WH/JMBUIYa/IbHOTO 3a/jaHusl « AHaJ/IN3 [IPOXOKeHNs 4
1 ) Jla3epHOTO U3/TyueHus B TypOy/neHTHOH atMochepe».
10 [ToproToBka OKIai0B K CEMUHApY. 6
11 OHepreTHYyeCcKuil pacueTt IUJapHON CUCTEMBI. 4
Bcero 3a 8 cemectp 56
4. ®OPMbI KOHTPOJISI OCBOEHUA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1(2| 3 4 | 5|6 |78 9 10| 11 12 13
8 Tect | A3 | A3 | AP Tect, Jokn | AP | A3 | Tect, dokn nud. 3ad.

YcioBHbBIE 0003HAUEHMS:

[P — nuarHOCTHUeCKasi paboTa;
Tect — Tecr;

[3 — nomaiHee 3a/jaHue;

Hokn — foknang;

aud. 3a4. — quddepeHITMPOBaHHbBIN 3aUeT.

TeKyui KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnemyromux dhopMax:
JIMarHOoCTUYeCKasi pabora;
TecT;

JIOMallIHee 3a/aHue;
JTOK/IaI.

ITpomexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
IuddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. Bopetio. . JIa3epbl: ycTpoHcTBO U AelictBre. CaHKT-IleTepOypr: Jlans, 2022, 351. pec.

2. A. C. bopeiimo, B. A. Bopeiiio, . M. EBokumoB. . Jla3epsl: mpuMeHeHHs U puiokeHHs. CaHKT-
[Metep6Oypr: Jlans, 2022, 371. pec.

3. A. C. bopeimo, /1. B. Knoukoe, M. A. Konsiee. . BoeHHbie nipumMeHenus azepos. CI16.BI'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2015, 20 3k3.

4. A. C. Bopetimio, /1. B. Knoukos, M. A. KonsieB. . BoeHHbIe nipuMeHeHust jiazepoB. CI16.BTTY
"BOEHMEX" um. [l. ®. YcruHosa, 2015, 311. pec.

5. B. A. Bopeiimo, JI. B. KouuH. . 3/1eKTpOHHBIE KOMITOHEHTHI j1a3epHoi TexHuku. CI16.BT'TY
"BOEHMEX" um. . ®. YctuHoga, 2015, 28 3k3.

6. B. M. Manbkos, 1. A. Kucenés, A. E. Opnos. . OCHOBBI IPOEKTUPOBaHUS IIPOTOYHBIX FAa30BbIX J1a3€POB.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2012, 371. pec.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. A. B. benos, A. C. bopelimio, A. B. Mopo3os. . I[IpoekTipoBaHye 1 HafIé)KHOCTB J1a3epPHBIX KOMIIEKCOB
cnenanbHOTo HazHaueHws. CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2014, 3 3K3.

5.3. [lepuogrueckue u3aHus:
He TpeOyroTCSI.

5.4. IlepeueHb pecypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THMOTeYHbIe CUCTEMBI:

1. http://e.lanbook.com/ 3BC usgarenscTBa «JIaHb»;

2. https://www.biblio-online.ru/5C FOpaiir;

3. http://www.laserportal.ru/ - HayuHO-00Opa3oBaTebHLIN TTPOoeKT "Jla3epHbIl opTan”;

4. http://library.voenmeh.ru/ - caiit 6ubmmoreku BI'TY um. [I.®. YctrHoBa «BoeHMeX» —
dyngamenTanbHas 6ubmioreka BI'TY «k BOEHMEX» um. [1.®. YcTHHOBA.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3neKTpoHHas 6rbsmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:
1. TexskcnepT — MHbOpMaLMOHHBIH [IOPTa TEXHUUeCKOIo peryauposanus: HopMel, npaBuia, cTaHiapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.

5.5. IIporpamMMHOe obecIieueHHe:
He Tpe0yeTcs.
5.6. 'Hpopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBHe ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. 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. IIpakTHyeckue 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 10 HarmpasyieHuto 12.03.03 domoHuka u onmouHgopmamukd. JUCIUTIMHA peann3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. .®. YcruHOBa
kadenpoit 1 TASEPHAA TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[ICK-2.1 crocobHOCTh K aHajM3y TIOCTAaBJeHHOW 3a/lauMl  WCCIeAOBAaHUN B 007acT  (OTOHWKU W
ONTOMH(OPMATHKH.

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

MpeyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (26 u.), TIpakThueckwe 3aHATHS (26 4.), camocTosiTeNbHas paboTta
cryzaeHTa (56 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI CIIEIIUAJIBHOI'O HASBHAYEHHU A

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., U3 HUX 52 4. ayJUTOPHBIX 3aHATHM, U 56 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.

TpyRoeMKOCTB,
Jac.

Pa3nen 1. Perrtaemblie 3a/id44 U MPAKTHYECKHE ITPU/I0KEHUA na3epuoii TeXHUKH CIIelijida/ibHOIro
Ha3HAYeHHs.

A. C. Bopeiito. . JIazepsl: yCTPONUCTBO U
nercteue: CankT-ITetepOypr: JlaHb, 2022
(1,2)

A. C. boperio, B. A. Bopeiio, 1. M.
EBROKUMOB. . JIa3epsl: IpUMeHeHUs U
npunoxenusi: Caakt-ITetepOypr: Jlans, 2022
17
B. A. Bopetimo, JI. b. KounH. . 37eKTpOHHbBIe
KOMITOHEHTBI /1a3epHoi TexHuku: CI16. BT TY
"BOEHMEX" nm. []. @. YctunoBa, 2015 (1)
A. C. bopeiimo, /[]. B. Kioukos, M. A.
Konses. . BoeHHbIe IpuMeHeHUs J1a3epoB:
CII6.BI'TY "BOEHMEX" um. [I. ®.
Yctunoga, 2015 (1)

Wroro no pa3geny 1 4
Pazgen 2. JIa3epHble KOMIUIEKChI AJIsi CHJIOBOTO BO3/IeHiCTBUS Ha 00bEKTHI.
A. C. Bopetiro, /1. B. Kinoukos, M. A.

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa

N3yuenue ripeyCMOTPEHHBIX TIPOTPAMMOMA
TUIAKTAYeCKUX eTUHUI] 110 KOHCIIEKTaM
JIEKL[I 1 peKOMeH/1yeMOii JIuTeparype.

N3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOii Komnsies. . Boennble nnpyMeHeHus j1a3epoB:
JUJAaKTUYeCKUX eJUHUL] 110 KOHCIIeKTaM CII6.BI'TY "BOEHMEX" um. . @. 8
JIEKLIUI U PeKOMeHZlyeMOU JTuTeparype. Ycrunosa, 2015 (2)

A. C. Bopeiimo. . JIazepsl: yCTPONCTBO U
neiicteue: CaHkr-IletepOypr: Jlanb, 2022

5,6,9
IIoAroTOBKA K BBHITIO/THEHUIO 1 3alljuTe B. M. MaJ'IbKOB,( I/i ’A) Kucenés, A. E.
pellents MHAUBUAYaIbHOTO 3a/aHus XOHeHKa OproB. . OCHOBBI TPOEKTUPOBAHUS 4
NlapaMeTpOB XMMHUYeCKOro KUCI0POA-NOAHOIO | mpoTouHBIX Ta30BbIX jazepoB: CI16.BT'TY
nasepa” "BOEHMEX" um. [I. ®. YcTuHoBa, 2012
(2,3,4)

A. C. Bopetitio, B. A. Bopeiiro, 1. M.
EBmokuMoB. . Jla3epsl: mpUMeHeHUs U

[ToaroroBka K BBITIOIHEHUIO U 3allUTe npunoxenusi: Cankt-IlerepOypr: JlaHs, 2022
pellieHus] MHAUBU/YalbHOTO 3a/1aHus «PacueT (18)

¥ IPOEKTUPOBaHKe Ta30MHAMUUeCKOrO TpakTa A. B. Benos, A. C. Bopeiitiio, A. B. 4
HerpephIBHOrO CBePX3BYKOBOI0 XxuMHueckoro | Mopo3oB. . IIpoekTrpoBaHye 1 HaZjEXKHOCTb

HF/DF - nazepa». J1a3epHbIX KOMILIEKCOB CITelabHOT0

HasHauenust: CIT6.BI'TY "BOEHMEX" um.
. @. YctuHoBa, 2014 (1,2)
Wtoro mo pa3neny 2 16
Pa3pen 3. IlpuMeHeHMe j1a3epoB B ia/IbHOMepaXx, CHCTeMax HaBeJeHHs U Ije/ieyKa3aHusl.

I I
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N3yueHue npeyCMOTpPEHHBIX TPOrpaMMOK A. C. Bopetiio, B. A. Bopeiimo, Y. M. 6
JAJAKTUUeCKUX eUHUL] [0 KOHCIIeKTaM EBROKUMOB. . JIa3ephbl: IpUMeHeHUs U
JIeKLIUIA U peKOMeHlyeMol iuTeparype nipunoxkenusi: CaHkr-ITetepOypr: Jlans, 2022
TToAroToBKa I0K/a/[0B K CeMUHapy (1, 20) 6
A. C. Bopetiro, [I. B. Kinoukos, M. A.
3HepFETI/ILIECKI/II7I pacyer Jia3epHOro Konsies. . BoeHHbBIe IMMPpYUMEHEHMs J1a3ePOB:
JasbHOMepa. CII6.BI'TY "BOEHMEX" um. 'H D. 4
YctuHoBa, 2015 (2)
Wrtoro mo pa3zeny 3 16
Pazpen 4. JIazepHbie CHCTEMBI /I/Is1 00HAPY>KeHHUsI OMAaCHBIX BeIIleCTRB.
B. M. Manekos, U. A. Kucenés, A. E.
W3yuenwe rpelyCMOTPEHHBIX IPOrPaMMOH OpoB. . OCHOBBI TPOEKTUPOBAHKS
AUNAKTAYECKUX €IMHUL T10 KOHCTIEKTaM MPOTOUHBIX ra3oBbIX jazepor: CII6.BI'TY 6
JIEKIIMW ¥ PEKOMEH/IyeMOH JInTeparype. "BOEHMEX" um. [I. ®. YctuHoBa, 2012
(45)
A. C. bopetiwo. . JIa3epsl: yCTPOUCTBO U
HOAFOTOBKEI K BBITIOJTHEHUIO U 3aIjUTe AeﬁCTBI/Ie: CaHKT-HeTep6prZ .HaHL, 2022 (9)
peleHys MHAMBKyanbHOoro 3aganus «Anams | A. C. bopeiiio, B. A. Bopeiituo, 1. M. 4
IIPOXOXKIEHUS JIa3€pPHOI'0 U3/IyUeHNs B EB,ELOKI/IMOB. . J'[a3ep1:1: NMpUMEHEHUA U
TypOy/ieHTHOH atMocdepe». nipunoxkenusi: CaHkr-Iletepbypr: Jlans, 2022
(21)
A. C. Bopetiwo, 1. B. Knoukos, M. A.
IloaroToBKa J0KNaZl0B K CeMUHapY. Konses. . BoeHHbIe IpuMeHeHUs J1a3epoB: 6
_ - CII6.BI'TY "BOEHMEX" um. [I. @.
DHepreTUyecKyii pacueT JUAAPHOU CUCTEMBI. Yerunosa, 2015 (2) 4
Urtoro no pasgeny 4 20
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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

13



K 3auery fomycKaroTCs CTYZ|eHThl, KOTOpbIe YCIIeIHO C/jaly BCe IoMalllHue 3a/laHus],
MpeAycMOTpeHHble paboyeli MporpaMMoid, Ca/iu BCe TeCTHI.
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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Pa3pen 1. Peinaemsle 3afauu v
4 8 |mpakTHueckue Mpu/IOKeHMs ja3epHOH | § 4 4 0 4 20 Tect
TeXHUKH CIeIHa/TbHOr0 Ha3HaueHU .
Pazpgen 2. Jla3epHble KOMILIEKChI /sl Tecr,
4 8 . 34 | 18 | 10 8 16 30 |domamnee
CHJIOBOI'0 BO3/IEHCTBHUS HA 00BEKThI.
3a/laHue
Pa3zpgen 3. IIpumeHeHue /1a3epoB B ,Z[ng;T’
4 8 |ma;nbHOMepax, cucreMax HaBeAeHMs U 28 | 12 4 8 16 25 ,ZLOMaLuagée
HejeyKa3aHMsI.
3a/laHre
Tecr,
4 8 Pazpgen 4. JIazepHble cucTeMbl Ajs 38 | 18 8 10 20 75 HomaruHee
00Hapy)XKeHHsI OTACHBIX BeIeCTB. 3a/laHue,
Hoknag,
Bcero 3a 8 cemectp 108 | 52 | 26 26 56 100
Bcero mo auciunnHe 108 | 52 | 26 26 56 100
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Kputepuu oneHuBaHus

IICK-2.1

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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