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)
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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
roz Habopa rpymmsr: 2025

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
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:

[TK-1.3 — CriocobeH K TMPOEKTHPOBAHUIO M KOHCTPYMPOBAHUIO CHUCTEM, NMPUOOPOB U Y3/I0B, a TakKke K
pa3paboTKe TeXHMYECKMX 3aJaHdii U [JOKYMeHTalud Ha HX T[POeKTHpPOBaHWe W W3TOTOBJIeHHe,
npefiHa3HaYeHHBIX /IS Jla3ePHOW TeXHWKW W TeXHOJIOTHH, ja3epHbIX OINTHKO-3/IeKTPOHHLIX TPHUOOpPOB U
CUCTEM

[TK-1.5 — CriocobeH MozieMpoBath (r3udecKre MPOLecchl B 31eMeHTaX KOHCTPYKIIMH J1a3epHbIX CHUCTEM U
000pyAOBaHuUs aJUTUBHOTO ITPOU3BOACTBA

®OopMHUPOBAaHUIO KOMITETEHLIUN CJTY)KUT JOCTYDKEHUE CIeAYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
IIK-1.3

3HAHUA:

- CTPYKTYPbI ¥ 0COOEHHOCTeH KOMITOHOBKH JIa3€PHBIX KOMIIJIEKCOB CIEelMabHOTO Ha3HAYeHUS;

- (u3MUeCKUX IPUHLIMTIOB (DYHKIIMOHUPOBAHUS 1 0COOEHHOCTeNM KOHCTPYKITUU JIa3epHBIX

[laTbHOMEpOB;

- (u3MUeCKUX TIPUHIIUTIOB (DYHKIIMOHUPOBAHUS U 0COOEHHOCTEH KOHCTPYKIIUHU J1a3ePHBIX CUCTEM

JVCTAHL[MOHHOTO 30H/IUPOBaHUSI;

- (hy3nUeCcKUX IPUHLIMTIOB (DYHKIIMOHMPOBAHUS U 0COOEHHOCTEH KOHCTPYKIUM JIa3ePHBIX CUCTEM

CUJIOBOTO BO3/IEMCTBUS;

- 0COOEeHHOCTel MPOXOXKEHHMST MOII[HOTO JIa3€PHOTO U3/TyUeHus uepe3 TypOy/eHTHYI0 aTMOChepy;;

YMeHUs:

- TIPOBOZIUTH PAacyUeT MPOXOXKAEHHS MOLIHOTO JIa3epPHOTO W3ydyeHus Yepe3 TypOysneHTHYyI0 atMocdepy;

- IPOBO/JIUTH SHEpPreTUUeCKU pacyeT jla3epHOro JalbHOMepa;;

HaBbIKU:

- WCMOJIb30BaHUS CTEl[HaNBbHOTO MPOrPAMMHOT0 00ecriedeHus Jiisl pacyeTa TPOXOXKIEHHUS MOIHOTO
JIa3epHOTO U3/TyueHuUs uepe3 TypOy/IeHTHYI0 aTMOChepy;

- UCTIO/Ib30BaHUSI TUTIOBBIX TIPOrPaMMHBIX TIPOAYKTOB [I/Is1 pellieHUs MPOeKTHBIX U HayuYHbIX 3a7ay;.
HK-1.5

3HAHUA:

- (GU3NUECKUX TPUHIUAINOB (QYHKIMOHUPOBAHUS W 0COOEHHOCTEM KOHCTPYKIWW Ja3epHBIX CHUCTEM
CTieaIbHOTO Ha3HAUeHMS;

- 0COOEeHHOCTel MPOXOXKIEHHST MOII[HOTO JIa3€PHOTO U3/TyUeHus uepe3 TypOy/eHTHYI0 aTMOChepy;;

YMeHUs:

- TIPOBOZIUTH PAacyUeT MPOXOXKAEHHS MOLHOTO JIa3epPHOT0 U3/yuyeHus Yepe3 TypOysneHTHyI0 atMocdepy;

- IPOBOJUTL HEPTreTUUeCKU pacyueT jla3ePHBIX CUCTEM;;

HaBbIKU:

- WCIO/Ib30BaHUS CIEl[UaNBbHOTO MPOrPAMMHOT0 00ecriedeHus /ISl pacyeTa TPOXOXK/IEHWS MOIHOTO
71a3epHOTO U3/TyueHus uepe3 TypOy/IeHTHYI0 aTMOChepy;

- UCTIO/Ib30BAHUS TUTIOBBIX TIPOrPaMMHBIX MIPOAYKTOB /17151 pellieHUs MPOeKTHBIX U HayYHbIX 3a7ay;.



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
TOATOTOBKM 10 HarpasyieHUto 12.04.05 JlazepHas mexHUKA U /d3epHble MexXHO/102UU.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHueCKOW TIOITOTOBKYU OakajiaBpa U CJIY)KUT OCHOBOM a1 ocBoenus auciumvi: TIOATOTOBKA K
MPOLIEAYPE 3AIIUTHI YW 3AIIUTA BBIIIYCKHON KBAIM®OUKAIIMOHHOM PABOTHI,
HAYUYHO-UCCJ/IEJOBATEJ/IbCKASI PABOTA



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

JIabopaTopHbIit
NPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IIK-1.3
TIK-1.5

Paspen 1. Pernaemble 3a1a4i ¥ MPaKTHYECKHe MPUTIOKEHH J1a3ePHOH TeXHHUKH
crnenuanbHoOro HasHayenust. 1.1. Knaccudukaryst 1 0630p COBpEMEHHBIX
OITO3/IEKTPOHHBIX U JIa3ePHBIX CPeJCTB CIeLalbHOI0 Ha3HAYeHHs. 1.2.
CHE].[HH]H)HOE TIpPUMEHEeHMe Jia3epOoB: Jla3epHble CUCTeMBI HaBeIeHUda U
Lie/ieyKa3aH¥si, MOLIHbIE JIa3epPHble CHCTEMBI Ji/Isl CUJIOBOTO BO3J€CTBHUsI Ha OOBEKT,
CHCTEMBI AUCTAHLMOHHOTO 30HAMPOBaHus U T.4. 1.3. TpeGoBaHust U 0COGEHHOCTH
KOHCTPYKILWH JIa3€PHBIX CUCTEM CITeL[Ua/IbHOI'0 Ha3HAYeHU. OCHOBHbI€ THIIbI
Jla3epoB, TPUMEHSEMBIX [IJIf PeLeHUs Clleliia/IbHbIX 3a/ad.

17

10 10

Pa3zpen 2. JIa3epHble KOMILUIEKCHI J/Isl CHJIOBOTO BO3/JeHCTBHS HA 00beKThI. 2.1.
OcCHOBHBIe 3a/]auyl ¥ HarpaB/IeHHs UCTIO/Ib30BaHMsI CUJIOBBIX JIa3ePHBIX KOMIIIEKCOB.
AHanu3 cLieHapHeB PUMeHeH s CUJIOBBIX J1a3epoB. 2.2. OCHOBHbIE THITbI JIa3ePOB
/151 CUJIOBOTO BO3JeiCTBHsI Ha 06bekThl — xumuueckue (HF/DF, kuciopoaHo-
HiozHble), TBepAioTenbHbIe 1 CO2-rasoguHaMiueckie. CpaBHUTeTBHBIN aHAIN3
Pa3/IMYHbIX TUIIOB J1a3epPOB B 3aBUCHMOCTH OT CLieHapyeB HUCIO0/Ib30BaHus. 2.3.
CTpyKTypa CUJIOBBIX Jla3ePHBIX KOMII/IEKCOB Ha3eMHOI0, BO3/[yLLIHOTO 1
KOCMHYecKoro 6asupoBanusi. 2.4. PacrpocTpaHeHre MOLIHOTO J1a3ePHOT0 U3/y4eHHs
B TypOy/eHTHOit aTMocdepe. 2.5. OCHOBBI pacueTa apamMeTpoB U MPOEKTUPOBAHHUSI
CHJIOBOTO J1a3ePHOr0 KOMIIEKCa.

44

18

10

26

30 30

Paspen 3. IIpuMeHeHuHe J1a3epoB B AAJIE pax, cucremMax "
neseyKasaHusd. 3.1. OCHOBHbIE THITbI JIa3ePHBIX la/lbHOMepoB. KoHCTpyKLust
J1a3epHOro Jla/lbHOMepa U pacyeT ero xapakTepucTuK. 3.2. JlasepHble CHCTeMbI
HaBeZleHUs U LiejieyKa3aHus. HPI/IHL[I/IH AeﬁCTBHﬂ, 0C06EeHHOCTH KOHCTPYKLIUH U
TIpUMEHeHMUs. 3.3. orITOB}'leKTpOHHI)Ie CHUCTEMBbI HaG}I}O,E[EHHH Y UCII0/Ib30BaHHE
J1a3epoB B MX COCTaBe.

35

15

20

30 30

Paspen 4. JIazepHble CHCTEMBI JiIsi 00HApY)KeHHsI ONIACHbIX BellecTs. 4.1.
Jla3epHble CUCTeMbI JUCTaHLMOHHOTO 30H/AMPOBaHHs. OCHOBHbIE THUIIbI JIU/JAPOB:
a3p030/1bHBIH, AuddepeHInanbHOro NoroLeHus, (IyopecLieHTHBIN U T.A.
Du3nYecKye PUHLMIBI UX paboThl. 4.2. OCHOBBI MPOEKTUPOBAHMSI JIa3ePHBIX
CHCTEM /IMCTaHLIMOHHOTO 30H/MpoBaHHsl. OCOOHHOCTH KOHCTPYKLIMH U COCTaB. 4.3.
OHTOE)J'IEKTPOHHLIE U Jla3epHble CUCTeMbI B TeXHUUYECKHUX CPeCTBaX KOHTAaKTHOIO
o6Hapy)KeHHs1 OMaCHbIX BelecTB. 4.4. Vcronb30BaHie NOIO|aTeTbHOM
MH(pPaAKpaCHOM CrIeKTPOCKOMMY A1 0OHapy)KeHHUs OMaCHBIX BeILeCTB. 4.5.
PamaHOBCKHe [IeTeKTOPbI B3PIBUATBIX M HADKOTUYECKHX BellecTs. 4.6. JlasepHast
SMHCCHUOHHAas CIIeKTPOCKOIHMs OMaCHbIX BeleCTB.

84

10

74

30 30

Bcero 3a 9 cemecTp

180

51

34

17

129

100 100

Bcero no guMCHUIUINHE

180

51

34

17

129

100 100

3.2. JTabopaTopHbIii NPAKTUKYM

Homep 1 HanMeHOBaHMe pasjiena
AMCLMIUTMHBI

Tema 1a00paTOPHOro MPaKTUKyMa

Oo0mnem,

ayp.
JacoB

Paspen 2. JlazepHble KOMIUIEKCHBI [i/151
CUJIOBOTO BO3/IEHCTBUS Ha OOBEKTHI.

PacueT mapamMeTpoB TPacChl IPOXOXKIEHUS
JIa3epHOT0 U3/Iy4yeHus: B atMocdepe

atMocdepe

CpaBHUTe/bHBIN aHaMN3 TIPOXOXK/JeHHUsT
MOII[HOTO JIa3epPHOTO U3/TyueHus B TypOy/ieHTHOM| 4

Paspen 3. IlpuMeHeHue y1a3epoB B
JlabHOMepax, CUCTeMax HaBe/IeHUs U
Lje/leyKas3aHusl.

OHepreTHYeCKUi pacueT Jla3epHOro JiaibHOMepa 7

Pa3pen 4. JlazepHbie CUCTEMBI AJ1
0OHapy>KeHUsl OMAaCHBIX BEIECTB.

OHepreTU4YeCKUM pacyeT JIUJJapHON CUCTEMBI

Bcero 3a 9 cemecTp

17

3.3. CamocrosnTenbHas padora crygenra (CPC)

Homep 1 HauMeHOBaHHe pa3jena

JUCIATUTHHBI

Cojaep)xaHue yue0HOro 3a/jJaHusl

Oo0neMm,
4acoB

Pazgen 1. Perttaemble 3a/jaum 1
MpaKTHUeCKre TIPUIOKEeHUSI

6

V3yueHue rpeflyCMOTPEHHbIX IIPOrPaMMOi
JUaKTUYeCKUX eIMHUL] TI0 MaTepHasiaM JIeKLJMOHHbIX
3aHITUN U PEKOMEHyeMOW IuTepaType
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H&BQPHOﬁ TeXHUKHU CIIeLiaJIbHOIro
Ha3Ha4YeHMusI.

Pazpen 2. JTazepHbie KOMIJIEKCHI
ISl CUJIOBOT'O BO3ZIeMCTBUS Ha
00OBEKTHI.

V3yueHue rpeflyCMOTPEHHBIX IIPOrpaMMOii
JUaKTUYeCKUX eIMHUL] TI0 MaTepyasiaM JIeKLMOHHBIX
3aHITUN U PEKOMEHyeMOW TuTepaType

12

ITozroTOBKA K BBITIOJTHEHUIO U 3aljUTe 1abopaTopHOi
pabotel «PacueT mapaMeTpoB TPaCChl IPOXOKAEHUS
71a3epHOTO U3/TyueHus B aTMOChepe»

IMoaroToBKa K BBIMOJIHEHUIO U 3alljiTe 1ab0paTOPHOi
paboTbl «CpaBHUTE/IBHBII aHA/TN3 IPOXOXKEHUs
MOLLJHOTO J1a3ePHOTO U3/TyueHus B TypOy/IeHTHOH
arMocepe»

Paspen 3. IlprmeHeHue 1a3epoB B
JATLHOMepax, CUCTeMax HaBe/leHUs
U 1jeJleyKa3aHusl.

V3yuyeHue rpesyCMOTPEHHBIX IIPOrPaMMOi
JUaKTUYeCKUX eJUHUL] [T0 MaTepHasiam JeKLMOHHBIX
3aHATHI U PeKOMeHZyeMOol TuTepaTtype

ITozroTOBKA K BBITIOJTHEHUIO U 3alyTe 1abopaTopHOi
paboThl «OHepreTHyeCcKUil pacyeT Ja3epHOTO
JasbHOMepa»

11

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

V3yuyeHue ripesyCMOTPEHHBIX IIPOrPaMMOM
JUAKTUYeCKUX eJUHUL] [T0 MaTepHasiam JeKLMOHHBIX
3aHATHI U PeKOMeHyeMoli TuTepaTtype

28

IToAroTOBKa K BBITOTHEHUIO U 3al[UTe J1ab0paTopHOM
paboThl « OHepreTUYeCcKUil pacyeT JIMAAPHOW CUCTEMBbI»

IToproroBka K foknany

39

Bcero 3a 9 cemectp

129

4. POPMBbI KOHTPOJIA OCBOEHUSA JUCLIUIT/IMHbI

CEMECTP

HEJEJ/IN CEMECTPA

1 2 3 45| 6

7 8910 11 1213 14 15

16| 17

JIP, OTu. 1o

9 Tect P AP

JIP, OTu. 1o

p JIP, OTu. 1o JIP, OTu. 1o
JIP A JIP JIP

Hokn

OP|Tect

YcioBHBIE 0003HAUEHMST:
o JIP — apiarHOCTHUeCKasi paboTa;
e TecT — TecT;
¢ JIP — naboparopHas paboTa;
e Ortu. o JIP — otuet no JIP;
e Jlokn — goKnaz.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B

cleayommx popmax:

e UArHOCTUYECKas pabora;
* TeCT;

¢ jylabopaTopHasi paboTa;

e oruet 1o JIP;

e IOK/a,.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B popMax:

® 5S5K3dMeEH.

28337




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. B. B. Jlobaués, C. FO. Crpaxos ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. JIa3epHble CUCTEMBI
CriellasbHOro HasHaueHud. Y. 2 JluzapHble KOMITIEKCHI [/ JUCTAHLMOHHOTO 30HAUPOBaHHUS
armoc¢epsl. BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2007, 351. pec.

4. B. B. Jlo6baués, C. FO. Crpaxoe ; BI'TY "BOEHMEX" um. [T. ®. YcTrHoBa. JIa3epHble CUCTEMBI
crielldanbHOro HasHaueHUs. Y. 1 BuoMeTpryeckuie TeXHOMOTUU B 3ajadue WAeHTUGUKALUYA TUYHOCTH.
BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2007, 551. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:

1. 1O. B. BaiibopoauH. . OCHOBBI j1a3epHOL TexHUKH. Kues: Buiia 1mkosa, 1981, 2 3k3.
2. pex. C. b. Banos. Opyxue u Texronoruu Poccun. T. XI ONTHKO-3/1eKTPOHHBIE CUCTEMBI U Jla3epHast
texHuka. BI'TY "BOEHMEX" nm. [I. ®. YcrtuHosa, 2005, 1 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 JlaHsp;

2. https://urait.ru/ — O6pa3oBatenbHas maatdopma «FOpaitT». [I/s By30B U CCy30B.;

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

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
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUT.

VHdopmalioHHble CIIpaBOYHble 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:

1. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1.

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. J/TabopaTopHbIe 3aHATHA:

1. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1.

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
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
MOATOTOBKM T10 HarpaBiaeHuto 12.04.05 JlasepHas mexHuka U Jda3epHble mexHoAo2uu. JUCIUIIMHA
peanu3syetcsi Ha (akymerete M VHbopmaumoHHbIX U yripaensiomyx cucrem BI'TY "BOEHMEX" um. [J.®.
Yerunosa kadeapoii 11 TIASEPHAS TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-1.3 CriocobeH K MPOEKTUPOBAHUIO U KOHCTPYUPOBAHHUIO CUCTEM, MPUOOPOB U Y3/I0B, a TaKXKe K pa3paboTke
TeXHUYECKNX 3a/laHuM U [JOKYMEHTAl[id Ha WX TPOEKTUPOBaHWE W W3rOTOBJIEHWe, TpeJHAa3HAueHHBIX ISt
Jla3epHOU TEXHUKHU U TEXHOJIOTHH, JIa3ePHBIX ONTHUKO-3/IEKTPOHHBIX PUOOPOB U CUCTEM;
ITK-1.5 CniocobeH MopenupoBath (hu3nueckye TMpOLeCChl B 3/1eMEHTaX KOHCTPYKIMU JIa3ePHBIX CUCTEM M
000pyI0BaHYSA aiTUTUBHOTO TTPOM3BO/ICTRA.

Co,qepx(aHHe AUCHUTVIMHBI OXBAThIBAET KPYI' BOIIPOCOB, CBA3dHHBIX C IIPpUHLUIIAMUA pa6OTLI, YCTpOfICTBOM u
0COOEHHOCTAMU TMPpUMEHEHUS JIa3€PHBIX CUCTEM [Jid PeIIeHUA CIIela/IbHbIX 3a/ay4.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
* TeCT;
e jyabopaTopHasi paboTa;
e otuer 1o JIP;
e JIOK71af,.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLIMIUIMHBI cocTaBiasgeT 5 3.e., 180 u. TIporpamMMol JUCIUMJIHHEL

TIpeAyCMOTPeHkI JIeKLMOHHBIe 3aHsTus (34 4.), naboparopHselii npakTikyMm (17 4.), camocTtositesibHast paboTa
ctygenra (129 u).
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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 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.

HaumeHnoBaHue padoThI PexomeHjyemas 1uTeparypa prm:{?éKOCTb’
Pa3pen 1. Pemaemble 3ajauyl ¥ NpaKTHYeCKHe NPU/IOKEHU JIa3ePHON TeXHUKH CIIeja/IbHOT0
Ha3HaYeHHusl.
A. C. bopetiito, B. A. Bopetiio, I. M. EBIOKUMOB. .
Jlazepbl: MpUMeHeHUs U nipuamkenus: CII6.: Jlanb, 2016
(BCe)
B. B. Jlobaué, C. FO. CtpaxoB ; BI'TY "BOEHMEX"
uM. . @. YcrrHoBa. Jla3epHble CUCTEMBI CIIeLiUaabHOIO
HasHaueHud. Y. 2 JIugapHble KOMIJIEKCHI A1
N3yueHue npenycMOTpEHHBIX ]
HPOrPaMMOii HIAKTIYECKIX ) ,E[I/ICTaH]_[I/IOIiHOI‘O 30H/MpoBaHus atMocdepsl: BI'TY
SIUHMII IO MATEpHATAM BOEHMEX" um. 1. ®. YctuHosa, 2007 (BBezieHUe, 1) 9
. A. C. Bopetirno, [I. B. Kioukos, M. A. Konses. .
JIEKL[MOHHBIX 3aHATHIN U )
PeKOMEHTyeMOH JHTepaTyPe . BoenHnrie HR’I/IMeHeHHﬂ nazepos: CII6.BI'TY
BOEHMEX" um. [I. ®@. YcruHoBa, 2015 (Bce)
B. B. Jlobaués, C. FO. Ctpaxos ; BI'TY "BOEHMEX"
nM. [I. ®. YctuHoBa. JlazepHble CHUCTeMBI ClleLMaabHOro
Ha3HaueHus. Y. 1 buoMeTprueckue TeEXHOIOTHH B
3a/jaue uAeHTrGUKau mMMaHocTH: BI'TY
"BOEHMEX" um. 1. ®. YcruHoBa, 2007 (BBefeHue, 3)
Wroro no pa3geny 1 9
Pa3zen 2. JIazepHble KOMILIEKChI /I/Isi CH/IOBOTO BO3/IeHiCTBUS Ha 00bEKTHI.
N3yuenue npenycMOTpEHHBIX
MIpOrpamMMoi JUAaKTH4YeCKUX
eJJVHUL] 110 MaTepuasam 12
JIEKL[MUOHHBIX 3aHATHN U
pPEeKOMeHyeMOU TuTepaType
TTOATOTOBKA K BBINONIHEHHIO 1 B. B. JToGauég, C. 0. Crpaxos ; BI'TY "BOEHMEX"
3amuTe 1abopaTopHOi paboTh
«PaCueT apaMeTpoB TPAcch! uM. [I. @. YcrrHoBa. Jla3epHble CUCTEMBI ClIeLiUaabHOrO 7
[IPOXO/KIeHHS /1A3eDHOTD HasHaueHud. U. 2 JIugapHble KOMIJIEKChI {I[J'IH
W3/TyueHust B atMocdepe» ,E[I/I(:.'TEIHL[I/IOHHOI‘? 30H7MpoBaHus atMocdepsl: BI'TY
BOEHMEX" um. []. ®. YctuHoBa, 2007 (1,2)
[ToaroToBKa K BBIITOJIHEHUIO U
3aiuTe 1abopaTopHOi paboThI
«CpaBHUTe/IBHBIN aHaIU3 7
MIPOXOXK/|€HUS MOLL{HOTO JIa3ePHOT0
W3ydeHus B TypOy/eHTHOU
arMocepe»
Wroro 1o pasgeny 2 26
Paspen 3. IlpuiMeHeHMe j1a3epOB B ia/IbHOMepaXx, CHCTeMax HaBeJeHHs U IjejieyKa3aHusl.
N3yuenune npeycCMOTpeHHBIX A. C. Bopetimno, []. B. Kioukos, M. A. KoHsies. . 9
TPOrpaMMO AWIAKTUUE CKUX BoenHble npuMmeHenus yiasepos: CI16.BI'TY
e/IUHUI] TI0 MaTrepraiam "BOEHMEX" um. [I. ®. YctuHoBa, 2015 (Bce)
11 28337



JIEKLIMOHHBIX 3aHSITUHN U
peKOMeHAyeMOU uTepaType

IMToaroToBKa K BBITIOJTHEHUIO U
3amuTe 1ab0paTopHO paboThI

pen. C. b. IBanos. Opyxue u TexHosoruu Poccun. T.
XTI OnTUKO-3/1eKTPOHHBIE CUCTEMBI U Jla3epHast TeXHUKA:
BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2005 (Bce)
1O. B. BaiibopoauH. . OCHOBBI /1a3epHOM TEXHUKU:
Kues: Buma mikona, 1981 (Bce)

- 11
«DHepreTuyeCcKui pacueT S. M. ViBaHuKoB. . OTITHKO-3/IEKTPOHHBIE TPUOOPHI /1S
JIa3epPHOT0 JaTbHOMepa» OpHEeHTAaLM1 U HaBUral[u KOCMAYEeCKUX anrnapaTtoB: M.:

MammHoctpoenue, 1971 (Bce)
Wroro no pasgeny 3 20
Pa3zpen 4. JIa3epHbIe CHCTeMbI /ISl 00HApy)KeHHs OMaCHbBIX BeIeCTB.
N3yueHue ripelyCMOTPEHHBIX
TMPOrpaMMOii AU/iaKTHYeCKHX B. B. Jlobaué, C. FO. Ctpaxos ; BI'TY "BOEHMEX"
€/JMHUL] 110 MaTepyasam um. [1. @. YcruHoBa. JIasepHbIe CUCTEMBI CHTeLMaTbHOIO 28
NeKLMOHHBIX 3aHSTHH 1 HasHauyeHus. Y. 1 BuoMmeTrpuueckue TeXHOJIOTMU B
PeKOMeH/yeMOii iuTeparype 3a/jaue uaeHTUUKau auuHoctu: bBI'TY
IToaroroBka K BHITIOJIHEHUIO U "BOEHMEX" um. [I. ®@. YctuHoga, 2007 (Bce)
3aluTe 1abopaTopHOi paboThI A. C. Bopetitno, [I. B. Knoukos, M. A. Kouses. . 7
«DHepreTuyueCKUM pacueT BoeHnnbie npuMeHeHus na3epos: CI16.BTTY
JIUJAPHOUN CUCTEMBI» "BOEHMEX" um. [I. ®. YctuHoBa, 2015 (Bce)
IToproroBka K JoKnamy 39
Urtoro no paspeny 4 74
12 28337




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
* TeCT;

¢ jylabopaTopHasi paboTa;

e otuet 1o JIP;

* [OKNaf;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTrTecTarysl.

Tect

KoHTposb ycBoeHWMsI TEKIIMOHHOTO MaTepHrasia CTyAeHTOB MTPOM3BOJJUTCS B aBTOMAaTHUeCKOM PeXHUMe 3a
cuet npuMmenenuss OMMOC Moodle. octyn crysentoB B SMIOC Moodle ocyiijecTBAseTCs C TOMOIILI0
VHAMBU/YaAbHOTO JIOTUHA M Naposs. B KoHLe KaKAoro paszena CTyZieHTaM Ipe/jlaraeTcsi OTBETUTh TeCTOBbIE
BOTPOCHL. Pe3y/bTarsl TeCTUPOBaHUS 0000I[A0TCs C TIOMOIIIBI0 Oa/uTbHO-peUTHHTOBOM crcTeMbl (BAPC).
OCHOBHBIM KpUTepHeM Ha3HaueHUst 0asI/IoB CITYKHUT CIIOCOOHOCTh CTY/IeHTa OTBeYaTh Ha TECT 3a MUHUMAJTbHOE
YKC/IO MOMBLITOK. HeoOXoAUMBIM YC/IOBHEM TIOYUEHHS 3aueTa SBSETCS YCIelTHOe MPOX0KIeHHe BCeX TeCTOB.

JIaGoparopHas pabora

Hornyck K JIP:
- [IOTYCK K BBITIOJTHEHUIO MEPBBIX ABYX JIP He MpeyCMOTpeH.
- ZUIsSI IOTTyCKa K BBITIOTHEHHIO TPeTheH U moceayomiyx JIP Heob6xogruma 3aliyuTa OfIHON U3 BBITIOJTHEHHBIX
paHee pabor.

TpeboBaHus K BBITIONMHEHUO JIP:

- 110 JIP Nel Heo6X0aMMO BBITIOJTHEHHE B TIPOrpaMMe pacyéra rapaMeTpoB aTMoChepbl MHAVBH/YaIbHOTO
3a/laHus, U [eMOHCTpaLUs Pe3y/IbTaToB BbIIIO/IHEHUs [IPeTo[aBaTe/Ito;

- 110 JIP Ne2 Heo6X0ZiMMO BBITIOJTHEHHE B MPOTPaMMe pacyeTa MPOXOKEHUS] MOIITHOTO JIa3€PHOT0 W3/TyYeHus B
arMoc(epe MHIMBUAYAILHOTO 3aJaHus, U JeMOHCTPALMs Pe3y/IbTaTOB BhITIOHEHHSI TIPerofiaBaTeliio;

- 110 JIP Ne3 Heo6x0ArMO ycIieltHoe pellieHre 3ajadi SHePreTHUeCKoro pacueTa MpUeMHOr0 KaHasa Jla3epHOro
JlaJbHOMepa;

- 110 JIP Ne4 Heo6X0MMO YCITEIIHOe PellIeHHe 3a/]aul SHEPreTUUeCKOT0 pacueTa JTUJapHOH CUCTEMBI;

3arura JIP:

3amura JIP npeycMaTprBaeT 00Cy>KIeHHe Topsi/ika pellieHys], peJyCMOTPEeHHBIX ee TeMaTHKOM 3a/ad,
BKJIIOYasi IPOBEPKY YCBOEHUS CTYAeHTOM COOTBETCTBYIOIIMX CBeZleHUI U3 TeOPHUH.

Ortuer no JIP

OTueTsI 1o 1abopaTopHBIM paboTaM TMPe/ICTAB/SIOTCS B IeUaTHOW WM PYKOTUCHOH (hopMme.
[oryckaeTcsi BBITIOJTHEHME PAaCUueTOB «BPYUYHYIO» UM UCTIOb30BaHHe CUCTEM aBTOMAaTH3aliu
MaTeMaTU4ueCKuX pacuetoB. Kaxmoe 3a/janue Ha labopaTopHY0 paboTy Co/iep>KUT Habop rapaMeTpOR B
COOTBETCTBUH C UHJVBUIya/lbHbIM BapDUAHTOM.
Kpurepuu ouieHuBaHusA:
JTabopaTopHast paboTa CUUTAETCS BLIMOJHEHHOH YCITeIHO (PUHUMAETCS) TIPYU CJIEAYIONIUX YCIOBUSX:
- MPaBWJILHOE BBITTOJTHEHNE BCeX TYHKTOB (3afiau), MpelyCMOTPEHHBIX 3a[jaH1eM;
- IPaBU/IbHOE TIOCTPOEHHUEe U 0(hOpPM/IEHHE B COOTBETCTBUM C TPeOOBAaHUAMU rOCY/JapCTBEHHBIX CTaH/IapTOB
ECK]I rpacdvkoB i BCeX TIOyYaeMbIX B XO/Ie BBITIOJTHEHUS 3a/JaHUsl XapaKTEePUCTHK;
- ycrelrHast 3aiura 1abopaTopHoi padboThl.

Joknap
KOMIUIeKT TeM JIJIs 0KJIaZia [peficTasiieH B coctase Y MK 1o gucuunivne
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JK3amMeH

K 3K3aMeHy /I0MyCKarloTCsl CTY/EHThI, KOTOPbIE YCIENTHO Cja/Ti BCe labopaTopHble paboThl U ClIaH
OTUeThl, CAAeJau JOKIa/| 10 UHAUBUAYaIbHOU TeMe.
OK3aMeH MPOBOAUTCS B YCTHOU popMe 1o GueTaM, BeIZIAHHBIM TIperno/aparesieM. CTy[eHT /10/DKeH
MOATOTOBUTb, MO/Ib3ySICh KOHCIIEKTOM, COCTaB/IEHHbIM T10 MaTepyasiaM Kypca, OTBETUTh Ha /iBa BOpOCa.
OlieHKa «OT/IMYHO» CTaBUTCS, €C/IM OTBET SIBJISIeTCS TO/THBIM U MPaBWIbHBIM. MaTtepuan U3oxeH B
orpe/ie/IeHHOM JIOTMYeCKOM MoC/e[j0BaTeIbHOCTH. [1py 0TBeTe Ha JOMOTHUTE/BHBIE BOIIPOCHI CTYAEHT MOKas3asl
3HaHMe OCHOBHOI'O Marepuara.
OLleHKa «XOpOLLO» CTaBUTHCS, C/IU OTBET SIB/IAETCS MOJIHBIM M MPABU/IBHBIM, [IPYA 3TOM JOMYILIEeHbI
HeCyIeCTBeHHbIe OLTMOKH, UCTIpaB/IeHHbBIE TI0C/Ie HABOASIIUX BOTIPOCOB TperozaBareis. [Ipu oTBeTe Ha
JIOTIOJIHUTE/TbHBIE BOIIPOCHI CTYJEHT JeMOHCTPUPYET IIOHUMAaHHEe 0CHOBHOT'O COJiep)KaHuUs yuebHOro
Matepuasa. CTyaeHT CBOOOIHO OPUEHTUPYETCS B MaTepHaJie, U3/I0KEHHOM B KOHCITEKTE.
OrleHKa «y/I0B/IETBOPUTEILHO» BBICTAB/SETCS], €C/A CTY/IeHT 00HAPY>KHUBAET 3HAHUE U MOHUMaHKe MaTepyaa
KypcCa, HO M3/1araeT MaTeprasl HeTOHO U JIOMYCKAeT CyIIeCTBeHHbIE OITMOKY MPU OTBETE Ha OCHOBHALIE
BOIpockl. OTBET Ha JOIOHUTE/IbHBIE BOMPOCHI BbI3bIBAET Y 3K3aMEeHYeMOT'0 3aTPYAHEHUS WU COAEPKUAT
OLITMOKH, KOTOPBIE OH MOXKET UCTIPABUTh ITOC/Ie HABOASII[UX BOTIPOCOR.
O11eHKa «HEYI0BIeTBOPUTE/THLHO» BLICTAB/ISAETCSI, €C/IA TIPU OTBETe 0O0HAPY)KEHO HEITOHUMAaHHe O0CHOBHOTO
CoZiep>KaHusl yueOHOro MaTeprasa Wid JAOMYIeHbl Cyl[eCTBEeHHbIe OLIHOKH, KOTOPBIE YUAII[UICA HE MOXKET
WCMpPaBUTh NIPU HABOJSIIUX BOMPOCAxX Ipero/jaBareris.
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Pa3pen 1. Peinaemsle 3afauu v
5 g |MPAKTHYeCKHe NPHIIOKEeHHsI 17 8 8 0 9 10 | 10 Tect
JIa3ePHOMN TEXHUKH
CIeUa/IbHOr0 Ha3HAYeHH .
Tecr,
Paspen 2. JIazepHbIe KOMILIEKCHI TlaGopaTopHas
5 | 9 |amacunosoro sospelicremana | 44 | 18 | 10| 8 | 26 | 30 | 30 TV 560T£
00BeKThI. Oruer 1o JIP
Paspen 3. Ilpumenenue j1a3epoB B OTquFTe;Té TP
5 9 |panbHOMepax, cucTemMax 35 | 15 8 7 20 30 | 30 ’
JlabopatopHast
HaBe/|eHUA U Lie/IeyKa3aHusl.
pabora
Tecr,
Pa3pesn 4. JIazepHble cucTeMbl JlabopatopHast
5 9 |anA oOHApY)KeHHUs OTACHBIX 84 | 10 | 8 2 74 | 30 | 30 pabora,
BellecTB. Ortuert no JIP,
Hoxknag,
Bcero 3a 9 cemecTp 180 | 51 | 34 17 129 | 100 | 100
Bcero no gucuunInHe 180 | 51 | 34 17 129 | 100 | 100
15 28337
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