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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

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

IIporpamMmmMmy cocTaBuiI:

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

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

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

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

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




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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:

IICK-1.3 — cnoco6HOCTh K MPOEKTUPOBAaHUIO M KOHCTPYHPOBAaHUIO CHCTeM, MPUOOPOB M Y3/I0B, a Takke K
pa3paboTke TeXHWUECKMX 3aflaHMii W [JOKYMEHTalMd Ha UX TPOEKTUPOBAaHWE U W3TOTOB/IEHUE,

MpeiHa3HAYeHHBIX [l JIa3ePHOM TeXHWKW U TEXHOJIOTHM, J1a3epPHBIX OINTHKO-3/IeKTPOHHLIX TPUOOpPOB U
cucTeM

IICK-1/24.5 — crocoOHOCTb MOAeNMpOBaTh (U3UUeCcKre TPOLecChl B 37eMeHTaX KOHCTPYKLMU Jia3ePHBIX
cucTeM 1 060pyAoBaHUs aJIUTHBHOIO IIPOM3BO/CTBA

DOpPMHUPOBAHHIO KOMITETEHI[UH CITY>KUT IOCTKEHUE C/IeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.3

3HAHUA:

- CTPYKTYPBI M 0COOEHHOCTEM KOMITOHOBKH JIa3€PHBIX KOMIUIEKCOB CTELMaTbHOTO Ha3HAueHMUS;

- (hv3nyecKUX IPUHLIUIIOB GYHKIIMOHWPOBAHKUS U 0COOEHHOCTEel KOHCTPYKLIMH Jla3epHBIX

[laTbHOMEPOB;

- (hy3nUeCcKUX IPUHLIUTIOB (DYHKITMOHMPOBAHUS U 0COOEHHOCTEH KOHCTPYKI[UH JIa3€PHBIX CUCTEM

[TMCTAHI[MOHHOTO 30H/IUPOBAHUS;

- (u3nueCKUX PUHLUTIOB (DYHKIIMOHUPOBAHUS U 0COOEHHOCTEH KOHCTPYKIIUHU J1a3ePHBIX CUCTEM

CUJIOBOTO BO3/1eHCTBUS;

- 0coOeHHOCTel TIPOXOK/IeHHsT MOIL[HOTO JIa3ePHOTO U3/TyueHus uepe3 TypOy/IeHTHYI0 aTMOCdepy;

YMeHUs:

- TIPOBO/IUTH PACUET MPOXOXKAEHUS MOIITHOTO JIa3ePHOTO U3My4eHUst yepe3 TypOy/eHTHYI0 atMochepy;

- IPOBO/TUTH SHEPreTUUeCKU pacyeT JIa3epHOTO JJaTbHOMEPa;

HABbIKU:

- WCTIOJ/Ib30BaHMsl CIELUaJbHOTO MPOrpaMMHOr0 obecrieueHust [jisi pacueTa TPOXOKIEHUs MOIIHOTO
71a3epHOTO U3/TyueHus uepe3 TypOy/eHTHYI0 aTMOCQepy;

- UCIO/Tb30BaHKS TUTIOBBIX MPOrPaMMHBIX TTPOYKTOB /i/Is pellieHusi TPOeKTHBIX U HayUHBIX 3a/1au.
IICK-1/24.5

3HAHUS:

- (GU3NUECKUX TIPUHIAINOB (PYHKIIMOHUPOBAHUS U OCOOEHHOCTEH KOHCTPYKIMU Ja3epHbIX CHCTEM
criel[uajbHOr0 Ha3HaueHus;

- 0coOeHHOCTel TIPOXOKIeHHST MOLL[HOTO JIa3ePHOTO U3/TyUueHus uepe3 TypOyIeHTHYH0 aTMOCdepy;

YMeHus:

- TIPOBO/IUTH PACUET MPOXOXKAEHUS MOIITHOTO JIa3epPHOTO U3y4eHus yepe3 TypOy/eHTHY 0 atMochepy;

- IPOBO/JIUTH SHEPreTUYeCKUM pacyeT j1a3epHBIX CUCTEM;

HABbIKU:

- WCTIO/Ib30BaHMsl CIE[UaJbHOTO MPOrpaMMHOr0 obecrieueHust [Jjisi pacueTa TPOXOXKIEHUs MOIIHOTO
71a3epHOTO U3/yueHus uepe3 TypOy/eHTHYI0 aTMOCdepy;

- UCI0/Ib30BaHKS TUTIOBBIX MPOrPaMMHBIX TTPOAYKTOB /i/Is pellieHusi TPOeKTHBIX U HayUHBIX 3a/1au.



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

COAJEPXAHUE JUCIHIUITJIMHbBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC
CEMECTP

HaumeHoBaHHe Pa3/e/ioB U AUAAKTHYECKHX eJUHHI]

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

®dopmupyemast
KoMmmereHus, %

BCEI'O
CamocTosTe/bHas
paboTa CTyAeHTOB

BCEI'O
Jlekuuu
JlaGoparopHbIit
NPaKTHKYM

TICK-1.3
TICK-1/24.5

Paspen 1. Pemaemsble 3aaui ¥ MPaKTHUYeCKHe NPUJIOKEHHS JIa3ePHOH TeXHHKH
cnenuanbHOro HasHayenus. 1.1. Knaccudukaryst 1 0630p CoBpeMeHHBIX
OITO3/IEKTPOHHBIX U Jla3ePHBIX CPeJCTB CleLMalbHOI0 Ha3HAYeHHUs. 1.2.
Cl'IeL[l/IaJ'H:HOE TIPUMEHEHME JIa3epOB: Jla3epHble CUCTEMBI HaBeIeHUA U 17 8 8 0 9
Lje/leyKa3aH¥si, MOLIHbIe JIa3epPHble CCTEMBI Ji/Isl CHIOBOTO BO3/J€HCTBHUSI Ha OOBEKT,
CHCTEMBI AUCTAHLMOHHOTO 30HAMPOBaHus U T.1. 1.3. TpeGoBaHuUsi U 0COGEHHOCTH
KOHCTPYKILMHU Jla3ePHbIX CACTeM CIleliia/IbHOTO Ha3HaueHus. OCHOBHbI€ THIIbI
Jla3epoB, TTPUMEHSEMBIX [1/I1 PeLeHN ClIela/IbHbIX 3a4a4.

10 10

OCHOBHBIE 3alau¥ U HallpaB/IeHUs UCTI0/Ib30BaHUA

CHJIOBOT'O JIa3€PHOI'0 KOMIL/IEKCa.

Pa3spen 2. JIa3epHble KOMIIEKCHI //ISi CHJIOBOTO0 BO3JeHCTBHS HA 00beKThI. 2.1.

AHanus crieHapyeB NPUMeHeHHs CUJIOBBIX Jla3epoB. 2.2. OCHOBHBIE THUIIbI J1a3epoB
ISl CUJIOBOTO BO3/eHCTBHs Ha 00beKThl — xumuueckue (HF/DF, KuciopogHo-

5 9 HoaHble), TBepAoTenbHbIe 1 CO2-razoguHamuueckrie. CpaBHUTENbHBIM aHAMU3 44 18 10 8 26
Pa3/IMYHBIX TUIIOB JIa3ePOB B 3aBUCUMOCTH OT CLieHapueB HUCIO/Ib30BaHus. 2.3.
CTpyKTypa CHJIOBBIX JIa3ePHBIX KOMII/IEKCOB Ha3eMHOT0, BO3/[yLIIHOTO 1
KOCMHUeCKoro 6asupoBanust. 2.4. PacripocTpaHeHHe MOLLHOTO JIa3ePHOTO U3/TyYeHHst
B TypOy/neHTHoi1 atMocdepe. 2.5. OCHOBBI pacueTa apaMeTpoB U MPOEKTUPOBAHHUS

CHUJIOBBIX JIa3€PHBIX KOMITIEKCOB.

30 30

Paspen 3. IlpuMeHenHe j1a3epoB B Jalb pax, CHCTeMax "

J1a3epoB B UX COCTaBe.

nesieyKasanus. 3.1. OCHOBHBbIe THUITbI 1a3ePHBIX JjalbHOMepOoB. KOoHCTpyKIns
5 9 J1a3epHOTO JIA/IbHOMEPa U pacyeT ero XapakTepUCTHK. 3.2. JIa3epHble CUCTEMbI 35 15 8 7 20
HaBe/ieHus1 U LieieyKa3aHust. [[pUHLUI JeiiCTBuUsl, 0COOEHHOCTH KOHCTPYKLIMH U
nipuMeHenws. 3.1. ONTo3/1eKTPOHHbIE CHCTeMbl HaO/TIOAeHHs! M UCTIO/Ib30BaHHe

30 30

a3p030/1bHBIH, AU hepeHLanbHOrO MOIVIOLIeH s,

MH(PaAKPaCHOH CrIeKTPOCKOIHH Ji1st 0OHapy KeHUst

SMHCCUOHHAs CIIEKTPOCKOITUS OTNACHBIX BELLIeCTB.

Paspen 4. JIazepHble CHCTeMBI /iIs 00HAPY)KeHHSsI ONIACHBIX BemlecTs. 4.1.
Jla3epHble CUCTEMBI JMCTaHLIMOHHOTO 30HAMPOBaHMs. OCHOBHbIE THITBI JIN/IAPOB:

du3ryeckye MPUHLMITBI UX paboThl. 4.2. OCHOBBI IPOEKTHPOBAHHS JIa3ePHBIX
5 9 CHCTeM [IMCTAHLIMOHHOTO 30HAMPOoBaHus1. OCO6EHHOCTH KOHCTPYKLIMH M COCTaB. 4.3. 84 10 8 2 74
OrnTo3/1eKTPOHHBIE 1 J1a3epHble CUCTeMbl B TEXHUUYECKHX CPe/ICTBAX KOHTAKTHOrO
06Hapy)KeHHsl OMaCHbIX BelecTs. 4.4. VIcroib30BaHKe Mor/oIaTe/IbHOM

PamaHoBcKue [ETEeKTOPbI B3PbIBUATBIX U HAPDKOTUUECKHUX BeleCTB. 4.6. Ha3epHasI

¢ryopecLieHTHBIH U T.A.

OIIaCHBIX BeIjecTs. 4.5.

30 30

Bcero 3a 9 cemecTp

180 51 34 17 129

100 100

Bcero no AucuyIinHe

180 51 34 17 129

100 100

3.2. JIaGopaTopHbIii NPAKTUKYM

n/n JUCIMILTAHBI

Ne Homep u HaiMeHOBaHHe pa3jesa

Tema /1ab0paTOpHOro NMpaKTHKyMa

Oo0mnem,

ayp,.
JacoB

CUJIOBOTO BO3/IEHCTBUS HA OOBEKTHI.

Paspgen 2. JIa3epHble KOMILIEKCHI 711

Pacuet nmapameTpoB TpacChl MPOXOXKAEHHUS
JIa3epHOT0 U3/Iy4YeHHs: B aTMocdepe

CpaBHI/ITeHBHI:Iﬁ dHaJIN3 TIPOXOXKAEHUS

atMocdepe

MOIL[HOTO JIa3epHOTO U3/TyueHusi B TypOy/ieHTHOM| 4

Paspen 3. IlpumeHeHue 1a3epos B
3 |#anbHOMepax, CUCTeMax HaBeZeHUs
Lje/IeyKa3aHusl.

u OHepreTHyeCcKUi pacyeT ja3epHOro JaabHoMepa 7

Paspen 4. Jla3epHble cUCTeMBI AJ19
oOHapy>KeHUsl OMaCHBIX BEIeCTB.

OHepreTUUeCKUi pacueT JUAAPHON CUCTEMBI

Bcero 3a 9 cemectp

17

3.3. CamocrosnTenpHas padora crygenra (CPC)

Ne | Homep u HauMeHOBaHMe pa3jesa
n/n JAUCHUILTAHBI

Cojaep)xaHue yue0HOro 3a/jJaHusi

Oo0nemMm,
4acoB

1 |Pa3pgen 1. Pemaembie 3aziauu 1
MpaKTHUeCcKue MPUIoKeHUs

W3yuenue rpesyCMOTpeHHBIX TIPOrPaMMOi
JUAKTUYeCKUX eIMHULL TI0 MaTepyajiaM JIeKLJMOHHbIX

6
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H&BQPHOﬁ TeXHUKHU CIIeLiaJIbHOIro
Ha3Ha4YeHMusI.

3aHSITUN U PEKOMEHyeMOW TUTepaType

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

2 3 6

7 8910 11 1213 14 15

16

17

JIP, OTu. 1o

Tect TP

P

JIP, OTu. 1o

JIP, OTu. 1o

JIP, OTu. 1o
AP JIP

TP Hokn

JIP

P

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.

25554




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. Bopetimo, /1. B. Kinoukos, M. A. KonsieB. . BoeHHble iprMeHeHust 1a3epoB. CI16.BT'TY
"BOEHMEX" um. II. ®@. YctuHoga, 2015, 20 3k3.

2. B. B. Jlobauég, C. FO. Ctpaxos ; BI'TY "BOEHMEX" um. [I. ®. YctuHora. JIa3epHble CUCTEMBI
crieLjuasbHOro HasHaueHust. U. 2 JlnjapHble KOMIUIEKCHI /1Sl AUCTaHLMOHHOIO 30HIUPOBaHNs
atMocdepsl. BI'TY "BOEHMEX" um. [I. ®. Ycrutora, 2007, s51. pec.

3. B. B. Jlo6aués, C. FO. Ctpaxos ; BI'TY "BOEHMEX" um. [I. @. YctuHoBa. JIa3epHbIe CUCTEMBI
crielianbHOTO HasHaueHWs. Y. 1 BuomeTpryeckue TeXHOMOTUU B 3ajiaue UAeHTU(DUKAIIMY JTMYHOCTH.
BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2007, 551. pec.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:

1. FO. B. BatibopoauH. . OCHOBBI j1a3epHOl TexHUKH. Kues: Buiia 1mkosa, 1981, 2 3k3.
2. peq. C. b. BaHoB. Opy»xue u TexHosiorun Poccun. T. XI ONTHKO-3/1eKTPOHHBIE CUCTEMBI U Jla3epHast
texHuka. BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2005, 1 3K3.

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. http://e.lanbook.com/ — 3BC JlaHs;

2. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiiT. 11 By30B U CCY30B.;

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:;

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

5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'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. 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:
TICK-1.3 crocobHOCTh K TPOEKTHUPOBAHWI0O M KOHCTPYUPOBAaHMIO CHCTEM, MPUOOPOB M Y37I0B, a TaKXkKe K
pa3paboTKe TEXHWUeCKUX 33/[aHUHd W JIOKYMEHTAallud Ha WX TIPOEKTUPOBAaHWE U  HW3TOTOBJEHHeE,
MpefiHa3HAYEeHHBIX /IS J1a3€PHONW TEeXHWUKW W TEXHOJIOTHH, JIa3epHBIX OINMTHUKO-3/IeKTPOHHBIX MPUOOPOB M
CUCTeM;
ITICK-1/24.5 criocobHOCTh MOZIeTMPOBATh (PU3HUECKHE TIPOLIECCHI B 37IEMEHTAX KOHCTPYKLIMHU J1a3epHBIX CUCTEM
1 000py/I0BaHUS aAJUTHBHOTO MTPOU3BOAICTRA.

Co,qepx(aHHe AUCHUITJIMHBI OXBAThIBAE€T KPYI' BOIIPOCOB, CBA3dHHBIX C IIpUHLUIIAMUA paGOTbI, yCTpOﬁCTBOM u
0COOEeHHOCTAMU TMMPpUMEHEHUs JIa3€PHBIX CUCTEM [Jid PeIIeHUA CIIela/IbHbIX 3a/a4.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
* TeCT;

¢ jyabopaTopHasi paboTa;
e otuet 1o JIP;
e JIOK7af,.

HpOME)Ky'TO‘lHaH dTTecTalus rMpoOBOJUTCA B CbOpMaXI
¢ D3K3dMeH.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCILUIUIMHBI cocTaBisgeT 5 3.e., 180 u. TIporpamMmoili AWCIUTUTHHBI

TIpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsTus (34 4.), naboparopHslii paktikym (17 4.), camocTrositesibHasi paboTa
crygenra (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

PexkomeHpiyemMasi IuTeparypa

TpyRoeMKOCTB,
Jac.

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

Ha3HAYeHHs.

N3yueHue npefycMOTpeHHBIX
MpOrpaMMoi AUJaKTUYeCKUX

B. B. JIo6auég, C. FO. Ctpaxoe ; BI'TY "BOEHMEX"
um. [I. @. YctuHoBa. JlazepHble CUCTeMbI ClieLiabHOTO
Ha3HaueHus. Y. 2 JIngapHbie KOMIUIEKCHI A1
[OUCTaHLIMOHHOTO 30HAMpoBaHus atMocdepsr: BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2007 (BBefeHue, 1)
A. C. bopetiito, 1. B. Kioukos, M. A. Konsies. .

eZIMHUL] TI0 MareprasiaM BoenHeble npuMeHenus yaszepos: CI16.BT'TY 9
JIEKIIMOHHBIX 3aHATHI U "BOEHMEX" um. [I. ®. YcruHoga, 2015 (Bce)
peKoMeHAyeMoM ThTepaType B. B. JIo6auég, C. FO. Ctpaxoe ; BI'TY "BOEHMEX"

uM. [I. @. YctunHoBsa. JlaszepHble CUCTeMBI CIIeLaabHOro

HasHaueHus. Y. 1 Buomerprueckue TeXHOIOIMHU B
3ajjaue uaeHTUGUKau auuHoctu: bBI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2007 (BBefeHue, 3)
Wroro no pa3geny 1 9
Pazgen 2. JIazepHble KOMILIEKChI AJIsi CHIOBOTO BO3/I€liCTBUS Ha 00bEKTHI.
N3yuenue ripesycMOTpeHHBIX
TporpamMmmoi TuZaKTHU4Ye CKUX
eJVHUL] TI0 MaTepuasiam 12
JIEKLIMOHHBIX 3aHSTUI U
peKOMeHJyeMoH IhTepaType
TIOArOTOBKA K BAINO/HEHHIO U B. B. Jlo6aués, C. FO. Crpaxos ; BI'TY "BOEHMEX"
3amuTe 1abopaTopHOl paboTh
«PacueT IapaMeTpOB TPACCh! um. /1. @. YctuHoBa. JlazepHble CUCTeMbI ClieLiabHOTO 7
[P OXGICHI TA3EPHOTO Ha3HaueHus. Y. 2 JIugapHble KOMIJIEKChI ,.Z[]'IH
W3/yuyeHus1 B atMocdepe» ,ELI/I('J'THHLII/IOHHOF('? 30HAMpoBaHus atMocepsl: BI'TY
BOEHMEX" um. A. ®. YctuHosa, 2007 (1,2)

[ToproroBKa K BBITIONHEHUIO U
3amure 1ab0paTopHOM paboThI
«CpaBHUTeNbHBIN aHan3 -
TPOXO’KJEHUS MOLLJHOTO J1a3€PHOT0
U3/Ty4eHus B TypOy/IeHTHOM
atMocdepe»

Wroro mo pa3neny 2 26

Pazgen 3. Ilpumenenue 1a

3€pPOB B Jd/IbHOMEPAX, CUCTEMAX HABEACHUA U I€/IEyKa3dHUA.

W3yueHue MpesyCMOTPEHHBIX
TPOTrpamMMOoi TUAAKTUYE CKUX
e/IMHUI] [0 MaTepuaiam
JIEKI[UOHHBIX 3aHITUN U
PEKOMEHyeMOU TuTepaType

pen. C. b. Banos. Opyxue u TexHonoruu Poccun. T.
XTI OnTUKO-3/1eKTPOHHBIE CUCTEMBI U Jla3epHast TeXHUKA:
BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2005 (Bce)
§1. M. ViBaHauKoB. . ONTHUKO-3/IEKTPOHHbBIE TIPUOOPHI IS
OpUeHTaLy U HaBUralli¥ KOCMUUYeCKUX anmnaparos: M.:

HO,E[FOTOBKEI K BBITIOJTHEHHUIO 1

MarmmHoctpoenne, 1971 (Bce)
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3amuTe 1abopaTopHOi paboTh
«DHepreTuyeCKUl pacueT
JIa3epHOT0 JaIbHOMepa»

FO. B. BaiibopoauH. . OCHOBBI 1a3epHON TEXHUKU:
Kuegs: Bua mikona, 1981 (Bce)

Wroro no pasgeny 3 20
Pa3zpgen 4. JIa3epHble CCTeMbI AJIs1 00HApPYy)KeHHs OMaCHBIX BEIeCTB.
N3yuenue npeyCMOTpeHHBIX
TpOrpamMMoi IUJaKTHUYe CKUX
eZIUHUL] TI0 MaTrepraiam . ) . . 28
NeKIHOHHBIX 3aHATHIA 1 B. B. JIo6auég, C. FO. Ctpaxos ; BI'TY "BOEHMEX
pEeKOMeH/1yeMOl TUTepaType uM. [I. @. YcrrHoBa. JlazepHble CUCTeMBI CIIeiuaabHOro
HasHauyeHus. U. 1 buomerpuueckue TeXHOJIOTUU B
[ToaroToBka K BBIITOJIHEHUIO U .
3aIUTe TAGOPATOPHOR PaBOTEI 3ajaue uaeHTUGUKaMu TuuHoCTH: BI'TY
- "BOEHMEX" um. []. @. YctuHoBa, 2007 (Bce) 7
«DHepreTUYeCKuy pacuer
JIUZIAPHOM CUCTeMBbI»
[ToproroBka K foknany 39
Urtoro no pa3peny 4 74
12 25554




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 ycBOeHM eKIJMOHHOTO MaTepHrasa CTy[,eHTOB IPOM3BOUTCS B aBTOMaTHUUeCKOM peskKUMe 3a
cueT npumeHeHus: [10 «MeHTOp», NpeicTaB/stoOLLero co60il BebO-rprnoxkeHue, B KOTOPOM KJIMEHTOM
BBICTYyTIaeT Opaysep, a cepBepoM — BeO-cepBep. JJocTyn cTyAeHTOoB K [10 «MeHTOp» OCyILeCTB/IsIeTCs uepe3
000# nHTEpHET Opay3ep, yCTaHOB/IEHHBIN Ha I000M YCTPOHCTBe, UMEIOIEM [IOCTYT B C€Th VIHTEpHET C
TIOMOLLBI0 MH/IMBHZYalILHOTO JIOTHHA U Naposisl. B KoHIle KaXX[0ro paszesna CTyfeHTaM MpeJjiaraeTcst OTBeTUTh
Ha 12-14 BoripocoB. Pe3ynbTarhl TeCTUPOBaHUS 0000IAIOTCS C TIOMOIIIBI0 6A/TEHO-PEUTHHIOBON CHCTEMBI
(BAPC). OCHOBHBIM KpUTepHeM Ha3HaueHHs 6a/yioB CIIY>KUT CIIOCOOHOCTB CTyZieHTa OTBevaTh Ha TeCT 3a
MHUHHUMa/bHOE YKMCJIO TIOMBITOK. HeoO6XoAUMBIM yC/IOBHUEM MOTyUeHHsT 3aUeTa SIB/ISIeTCS YCIelHoe
MIPOXOJKJeHUE BCeX TeCTOB.

JTa6oparopHas paGora

Homyck k JIP:
- IOy CK K BBITIOJTHEHUIO TEPBBIX ABYX JIP He MpesyCcMOTpeH.
- AJIsI 0Ty CKa K BBITIOIHEHUIO TPETheH U nocieaytoiyx JIP Heo6xoquMa 3aIiyTa OfHOM 13 BBIMOTHEHHBIX
paHee paboT.

TpeboBaH¥s K BbINOTHEHNIO JIP:

- 110 JIP Nel Heo6X0AMMO BBITIOSTHEHKE B POrpaMMe pacuéTa rnapamMeTpoB aTMoChepbl UHUBUYaIbHOTO
3a[jaHusl, U EMOHCTpaLisl pe3y/bTaToB BLITIOIHEHUS Mpero/iaBaTe/io;

- 110 JIP Ne2 Heo6X0AMMO BBITIOJTHEHHE B MPOrPaMMe pacyeTa MPOXOKAEeHHUsT MOLIHOTO J1a3ePHOT0 U3/TyUYeHHs B
arMocdepe MHAWBUYaIbHOTO 3a/laHKs, U IeMOHCTpALUs pe3y/IbTaToB BhITIOJIHEHUS TIperio/jaBaTerto;

- 110 JIP Ne3 HeoOX0AMMO YCIIellTHOe pellieHre 3a/Jaui YJHEPreTHUeCKOTo pacueTa MPUeMHOT0 KaHasla Jla3epHOro
JaJbHOMepa;

- 110 JIP Ne4 Heo6X0ZiMO YCIIeNTHOe pellieHre 3a/Jau SHePreTHUeCKOTo pacueTa JIUapHOU CUCTeMBI;

3awura JIP:

3armura JIP ripegycMaTpuBaeT o0Cy»X1eHUe MOpsiZika PeleHws], TIPeAyCMOTPEHHBIX ee TeMaTHKOM 3a/jau,
BKJIFOUasi TIPOBEPKY YCBOEHUSI CTyAeHTOM COOTBETCTBYIOIIMX CBeleHUH U3 TeOpHUH.

OTuet no JIP

OTueThI 110 TabOPaTOPHBIM pabOTaM IPE/CTAB/SIOTCS B TIEUAaTHOM WU PYKOITMCHOU (opwMe.
IToryckaeTcst BBIIIOJTHEHHE PACUeTOB «BPYUYHYIO» WU UCIIO/Ib30BaHUE CUCTEM aBTOMATH3al[uH
MaremMaTHueCcKux pacyetoB. Kaxkioe 3aziaHue Ha 1ab0paTopHyro paboTy cofiep>KUT Habop rmapameTpoB B
COOTBETCTBUY C WH/IWBHYaTbHBIM BaDUAaHTOM.
Kpurtepuu o1ieHUBaHUS:
JIabopaTopHast paboTa CUUTAeTCs BLIMOJHEHHOH YCIeIHO (PUHUMAETCS) TIPU C/IeAYIONIUX YCIOBUAX:
- IpaBU/IbHOE BBITIOJTHEHHE BCeX MYHKTOB (3a/jau), TpelyCMOTPEeHHBIX 3a/laHueM;
- TIPAaBWIbHOE TIOCTPOEHHE U 0(POpPM/IEHHE B COOTBETCTBHU C TPeOOBAHUAMY TOCYJAPCTBEHHBIX CTAHJAPTOB
ECK/I rpadukoB 4151 BcexX TOy4aeMbIX B XO/ie BBITIOJHEHUs 3a[JaH1sI XapaKTepPUCTHK;
- yCIielHasi 3amura jabopatopHo paboThI.
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Joknaz
KOMILIEKT TeM JJ1s JOK/Iaza rpesacrasrieH B coctase Y MK no gucounivige

JIK3aMeH

K 3K3aMeHy /I0MyCKaroTCsl CTY/eHThI, KOTOPbIe YCIENTHO CIaTu BCe 1abopaTopHble paboThI U Cllamu
OTYeTHl, CAesaau JOKAa/ M0 UHAUBUAYaIbHOU TEMeE.
DK3aMeH MPOBOAUTCS B YCTHOU popMme 1o OueTaM, BeIZIAHHBIM TIperno/aBaresieM. CTyIeHT 10/DKeH
TMO/ITOTOBUTb, TI0JTb3ySICh KOHCTIEKTOM, COCTaB/IeHHBIM T10 MaTepuasiaM Kypca, OTBeTUTh Ha /IBa BOTIpOCa.
Ol1leHKa «OT/INYHO» CTaBUTCS, €C/TH OTBET SIB/ISIeTCS TIO/THBIM U MpaBUILHBIM. Matepua U3/ioKeH B
oTIpeie/IeHHOM JIOTHUeCKOM T0C/IeZioBaTeIbHOCTH. [1py 0TBeTe Ha /IOTOTHUTE/IbHEIE BOITPOCHI CTYAEHT ITOKa3al
3HaHWe OCHOBHOTO MaTepHarsa.
Or11eHKa «XOPOIIIO» CTAaBUTHCS, €CJIA OTBET SB/SeTCS TIO/THBIM U TIPaBUIBHBIM, TIPU 3TOM JIOMTYII[eHbI
HeCyIIeCTBeHHbIe OLTMOKH, UCTIpaB/IeHHbIE TI0C/Ie HaBOASII[UX BOTIPOCOB TiperiofiaBateis. [Ipu oTBeTe Ha
[IOTIOJIHUTE/TbHBIE BOITPOCHI CTYJIEHT AeMOHCTPUPYET IIOHUMAaHHe 0CHOBHOTO COiepyKaHus yuebHOro
Marepuasa. CTyeHT CBOOOJHO OPUEHTHUPYETCS B MaTepyarle, U3JI0KEHHOM B KOHCITEKTE.
O11eHKa «Y/IOBJIETBOPUTEILHO» BBICTABJISIETCS], €C/TH CTYIEeHT 00HAPY>KUBaeT 3HaHME U TIOHMMaHUe MaTepHasia
KypcCa, HO M3/1araeT MaTeprasl HETOTHO U JIOTMYCKaeT CyIleCTBeHHbIe OIMOKY MPU OTBETE Ha OCHOBHBIE
Borpockl. OTBeT Ha JOIOJHUTE/IbHBIE BOMPOCH] BbI3bIBAET Y 9K3aMEHYEeMOTr0 3aTPYAHEHUS WU COIePXKUT
OIIMOKH, KOTOPbIE OH MOXKET HUCITPAaBUTh TI0C/Ie HABOAIHUX BOTIPOCOB.
O11eHKa «HEYI0B/IeTBOPUTE/THLHO» BLICTAB/ISETCSI, €C/IA TIPU OTBeTe 0O0HApy)KeHO HelTOHUMaHue 0CHOBHOTO
coZiep>KaHusl yueOHOro MaTeprara Wid JAOMYIeHbl Cyl|eCTBEeHHbIe OLIHOKH, KOTOPBIE YUAIHICA HE MOXKET
WCTIPaBUTh TIPY HAaBOJSIIMX BOTIPOCAX IpeTojaBare/is.
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Pa3pgen 1. Pemraemble 3aauu 1
5 g |MPAKTHYeCKHe NPH/IOKeHHs 17 8 8 0 9 10 | 10 Tecr
Jia3epHOU TeXHUKU
crenuajabHOr0 Ha3HAUeHUsl.
Tecr,
Pazpgen 2. JIa3epHble KOMILIEKCHI TTaBbopaTopHas
5 9 |/ CHI0BOrO BO3JeiCTBHA Ha 44 | 18 | 10 8 26 30 | 30 pe?60Tap
I Ortuet 1o JIP
Pazpgen 3. IIpumeHeHue /1a3epoB B OTq;ff(;[T(; P
5 9 |masbHOMepax, cucTeMax 35 15 8 7 20 30 30 ?
JlaboparopHasi
HaBeJleHUA U Iie/IeyKa3aHusl.
pabora
Tecr,
Paspen 4. JIazepHble cHUCTeMbI JlaboparopHast
5 9 |p1s1 0OHAPY)KeHHUs OMACHBIX 84 | 10 8 2 74 | 30 | 30 pabora,
BeIlleCTB. Ortuert 110 JIP,
Loxnaz
Bcero 3a 9 cemectp 180 | 51 | 34 17 129 | 100 | 100
Bcero no auciuninHe 180 | 51 | 34 17 129 | 100 | 100
15 25554



Kputepuu oneHuBaHus

IICK-1.3

Ne 1

Ne 2
Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 10

Bonpocbl omkpbimozo muna:

[171s1 gero ucIionb3yeTcs alaliTUBHAS OTTHKA B JIa3ePHBIX CUCTEMAax JUCTAHLIMOHHOTO
BO3/I€HICTBUSA HA y/ja/IeHHbIE 00LEKTHI

Uro Takoe peTpopedieKTop U /ISl Uero OH UCTIO/b3YeTCs B Ia3ePHBIX TPeKepax
BrixopHasi MOIIHOCTE CHJIOBOTO Jla3epa COCTaB/sieT BenunHy 75 KBT. [Iponyckanue
atmocepsi paBHo 0.85. Oripe/ie/iTh CpeIHIO0 TUIOTHOCTb MOILI[HOCTH U3/TyUeHust
0 CJIe TIPOXOXKZEeHUsI B arMocdepe, ecv JuaMeTp (poKasbHOTO TIsiTHA paBeH 15 cM.
OTBeT BbIpa3nTh B KBT/CM2 1 OKPYIVIUTE /10 2 3HAKOB MOC/Ie 3amsToM.

BbIxoHas MOLIHOCTE CUJIOBOIO J1a3epa cocTasisieT BeanunHy 70 kBT. IIponyckanue
atMmocepsl paBHo 0.84. Oripe/ie/TUTh CPeIHIO0 TVIOTHOCTh MOILI[HOCTH U3/TyUeHUst
TocJIe MPOXOXKAeHUs B aTMocdepe, eCu AuaMeTp (oKalbHOTO TIsITHA paBeH 16 cM.
OTBeT BbIpa3uTh B KBT/CM2 1 OKPYI/IUTE /10 2 3HAKOB MOCJIe 3arsiTol.

BrixogHast MOIIIHOCTE CMJIOBOTO Jla3epa cOoCTapJ/sieT BesnuuHy 65 KBT. [Iponyckanue
atMocdepsl paBHO 0.83. OmipefenuTh CpeJHION IVIOTHOCTh MOITHOCTY U3/Ty4YeHust
TI0C/Ie TIPOXO0yKAeHus: B atMocdepe, eci AuaMeTp (oKaIbHOTO TIsiITHA paBeH 17 cM.
OTBeT BbIpa3uTh B KBT/CM2 U OKPYIVIUTH [J0 2 3HAKOB MOCJ/Ie 3amsITOM.

BrixogHasi MOIIIHOCThE CUJIOBOTO Jla3epa cocTapJsieT BenunHy 60 KBT. [IpornyckaHue
atmocepsl paBHo 0.82. Oripefie/iTh CPeHIO0 TUIOTHOCTb MOLI[HOCTH W3/TyUeHUst
T0CJIe TIPOXOKZEHUS B arMocdepe, eci JuaMeTp (pokasbHOTO TIsiTHA paBeH 18 cM.
OTBeT BbIpa3nThb B KBT/CM2 1 OKPYIVIUTE /10 2 3HAKOB MOCJIe 3amsToM.

BbIxoHas MOLHOCTE CUJIOBOLO Jla3epa COCTas/IsieT BeiMurHy 55 KBT. ITpornyckanue
atmocepsl paBHo 0.81. Oripe/ie/UTh CPeIHIO0 TVIOTHOCTh MOILI[HOCTH U3/TyUeHUst
ToC/Ie MPOXOXKAeHUs B aTMocdepe, eCv AuaMeTp (hoKalbHOTO TIsITHA paBeH 19 cM.
OTBeT BBIPa3UTh B KBT/CM2 1 OKPYI/IUTH 10 2 3HAKOB MOCJ/Ie 3alsiTOM.

OnpezenTh BeIMUMHY NPOIyCcKaHUsl aTMOC(ephbl Ha pacCTOSIHUU 15 KM, ecu

K03 durrenT armocdepHoit skcTuHKIMM paBeH 0.015 1/km. OTBeT OKPYITIUTD 10 2
3HAKOB T0CJIe 3arIsSITON.

OripeieUTh BeJTMUMHY TIPOITyCKaHUs aTMOChephl Ha pacCTOsSIHUAN 16 KM, ecu

kK03 durrerT armochepHoit skcTUHKIMH paBeH 0.016 1/km. OTBeT OKPYITIUTD [0 2
3HAKOB TOCJIe 3arsITOM.

OnpeznenuTb BeTMUMHY MPOITYyCKaHUst aTMOC(epbl Ha paccTosiHUA 17 KM, ecnu

k03¢ durimerT armocdepHoit s3kcTrHKIMHY paBeH 0.017 1/km. OTBeT OKPyI/IUTh [0 2
3HAKOB T0CJIe 3arsTOMU.

Bonpocsbl 3akpbimozo muna:

Ha kakoMm 3¢ dekTe 0CHOBaH MPUHLIUI PaOOThI 1a36PHOI0 THPOCKOIIA

Bapuanmbl omeema:
Addekr Canbsika
SddexT TomcoHa
SddexT ITenbThe

Oddekr 3eebeka
B ueM I71aBHOE OT/IMUKe aKTUBHBIX JIa3ePHBIX FOJIOBOK CAMOHABE/€HUS OT IaCCUBHBIX

Bapuanmbt omeema:

Hanuuue n3nyyaroriero KkaHana
Hanuuue ontuyueckoil cucreMsl
Hanuune paguonpuéMHoi anmaparypbl

Hannuye npuemMHoro kaHasna

Kaxkoii u3 rnepeyncieHHbIX MTPUEMHUKOB OIITUYECKOI'O M3/Ty4eHHA UCII0/Ib3YeTCA B
JIa3€pHBIX I'0JIOBKAX CaMOHaBeJeHU s
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No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Bapuanmbt omeema:
KeapipauTHbiii hoToI€ TEKTOD
p-i-n-doToauoy,
JneKTpOBaKyyMHbIN (hOTOIeMEHT

DPIY
[Hatuux Illaka-I"apTmana ucrons3yet

Bapuanmbt omeema:

MaccuB (hOKyCUPYIOIIUX YCTPOUCTB
MaccuB fie(OoKyCUpYIOLX YCTPONCTB
MaccuB pacceBarolLx yCTPOICTB

MaccuB 13 AUGPaKIMOHHBIX PeleTOK
MeTopapbl, UCIIO/Ib3yeMble TPU a/JalTUBHOM KOPPeKL[MY BOJTHOBOTO (hpOHTA

Bapuanmbt omeema:
AnepTypHOe 30HIUpOBaHKe
®a30Boe COIpsrKeHue
Koppexkiiyisi ”HTEHCUBHOCTH

Koppeknust TypOyneHTHOCTH
Kakoit MeTo 13MepeHUs JanbLHOCTU TIPUMEHSIFOTCS B J1a3epHBIX JjalbHOMepax

Bapuanmbt omeema:
NMrtymbCHBIN
INonsipr3aL{OHHBIN
Da30BbI1

JIMH30BbIN
buMophHOe afianTUBHOE 3€PKasio SB/ISETCS

Bapuanmbl omgema:

3epKaJioM CO CTUIOLIHOW TTIOBEPXHOCTBIO
3epkasioM ¢ niephopupoBaHHON TTOBEPXHOCTHIO
3epKaJioM C IByXTIepUOANUECKON TTOBEPXHOCTBIO

3epKajioM C CerMeHTUPOBAHHOMW TTOBEPXHOCTHIO
HonriepoBcKui myap npeJHa3HaueH AJist

Bapuanmbl omgema:

W3mepeHust CKOpOCTU U HarlpaB/ieHus BeTpa
N3mepenust TeMriepaTyphbl BO3AyXxa
V3mepeHust XUMUUECKOTO COCTaBa

N3mepenusi KOHLIEHTpaLUU
OnpeziesTUTh BeJIMUMHY MPOIMYCKaHUs aTMOCGhEpPHI Ha pacCTosTHUU 18 KM, ec/u
K03 durrenT armochepHoit skcTUHKIMH paBeH 0.018 1/km. OTBeT OKPYITIUTD [0 2
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IICK-1/24.5
Ne 1
Ne 2

Ne 3

Ne 4

Ne 5

Ne 8

Ne 9

Ne 10

3HAKOB T0CJIe 3arsITOM.
Bapuanmbl omgeema:
0.8

0.77

0.75

0.72

0.7

OripeieUTh BeJTMUMHY TIPOITyCKaHMS aTMOChephl Ha pacCTOsSHUAN 19 KM, ecu

ko3 duienT arMmocdepHoit sKcTUHKLUWY paBeH 0.019 1/km. OTBeT OKpyIIUTh 10 2
3HAKOB T0CJIe 3arsITOM.

Bapuanmbt omgema:
0.8

0.77

0.75

0.72

0.7

Bonpocbl omkpbimozo muna:

Jathb ompeienieHre aTMOCHEpPHOI SKCTUHKINU

[NepeuricnuTh MpeuMylliecTBa ra30MpOTOYHBIX J1a3€POB 110 CPABHEHHIO C
TBepZOTe/IbHBIMU U BOJIOKOHHBIMU Jla3epaMy C TOUKH 3peHHsI IPUMeHeHNs B Jla3epHbIX
KOMIIIeKCaxX JUCTAHI[MOHHOTO BO3/eNCTBYSI.

BrixogHasi MOIIIHOCTE CUJIOBOTO jia3epa cocTabsisieT BeninurHy 100 kBT. [Iponyckanue
atmoceps! paBHo 0.9. OnpefiesTUTh CPeAHIO0 TVIOTHOCTD MOIITHOCTH U3/TyUeHUs 1ocie
MpoXoX/IeHus B atMocdepe, eci arameTp okansHoro nsgtHa paBeH 10 cm. OtBeT
BBIPa3UTh B KBT/CM2 M OKPYIVIUTE /10 2 3HAKOB MOC/Ie 3arsAToM.

BoIxogHas MOLIHOCTh CUJIOBOI'O Jla3epa CoCTas/steT BenunHy 95 KBT. IIponyckanue
armoceps! pasHo 0.89. OnpeienTh CPeAHIOI0 TVIOTHOCTb MOILTHOCTH U3/Ty4YeHust
TI0CJIe TIPOXOXKEeHHsI B atMocdepe, eC/iu uaMmeTp (POKaabHOIO MATHA paBeH 11 cM.
OTBeT BbIpa3uTh B KBT/CM2 1 OKPYIVIUTE /10 2 3HAKOB MOCJIe 3arsiTo.

BrixogHast MOIIIHOCTE CUJIOBOTO Jia3epa cocTassieT BesnuuHy 90 kBT. IIponyckanue
atMocdepsl paBHO 0.88. OnipeenuTh CpeiHION IJIOTHOCTh MOIHOCTU U3/TyUeHust
ToCJ/Ie TIPOXO0XKAeHus: B atMocdepe, ecu AuaMeTp (oKalbHOTO TIsiTHA paBeH 12 cM.
OTBeT BbIpa3uTh B KBT/CM2 1 OKPYI/IUTE /10 2 3HAKOB TIOCJIe 3arsiTol.

BrixogHasi MOIIIHOCTE CMJIOBOTO Jla3epa cocTaiJsieT BesinunHy 85 KBT. [IpomnyckaHue
atmoceps! paBHo 0.87. Oripe/ie/IiTh CpeHIO0 TVIOTHOCTb MOLI[HOCTH U3/TyUeHUst
TI0CJTe TIPOXOKZEeHWsI B arMocdepe, ec JuaMeTp (pokasbHOTO TIsiTHA paBeH 13 cM.
OTBeT BbIpa3nuThb B KBT/CM2 1 OKPYIVIUTE /10 2 3HAKOB MOCJIe 3aMsToM.

BbIxoHas MOLIHOCTE CUJIOBOTO J1a3epa cocTasisieT BeanurHy 80 kBT. ITponyckanue
armoceps! paBHo 0.86. OnpeienTh CPeAHIOI0 TVIOTHOCTb MOILTHOCTH U3/Ty4YeHust
TI0CJIe TIPOXOKZEeHUs1 B aTMocdepe, eC/M JuaMeTp (poKanbHOrO MSATHA paBeH 14 cM.
OTBeT BbIpa3uTh B KBT/CM2 1 OKPYIJIUTE /10 2 3HAKOB MOCJIe 3arsiToi.

OnpezennTs BeIMUMHY NPOINyCcKaHus aTMoc¢epsl Ha paccTossHUA 10 KM, ecu

kK03 durenT armocdepHoit skcTUHKIMM paBeH 0.01 1/kM. OTBeT OKpPYIVIUTE /10 2
3HAKOB T0C/Ie 3arsITON.

OnpezeUTh BeIMUMHY MPOITyCcKaHUsl aTMocdepbl Ha paccTosiHuM 11 KM, ecsin

K03 durenT armocdepHoit skcTUHKIMM paBeH 0.011 1/kM. OTBeT OKpPYI/IUTE 70 2
3HAKOB TI0CJIe 3arIsITON.

OripeieUTh BeJTMUMHY TIPOITyCKaHMs aTMOChephl Ha pacCTOSTHUAN 12 KM, eC/u

k03¢ durimerT armocdepHoit s3kcTrHKLIMHY paBeH 0.012 1/km. OTBeT OKpyIJIUTh 10 2
3HAKOB T0CJIe 3arsiTOM.
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Ne 3

No 4

Ne 5

Ne 6

Bonpocbl 3aKkpbimo2o muna:

UTo BXOIUT B COCTAB JIa3ePHBIX KOMILJIEKCOB BO3/€HCTBUS Ha yJa/leHHbIe IBIKYIINeCs
LIe/u

Bapuanmbl omgema:

JlazepHblii u3nyuarenb HHQOPMALMOHHOTO KaHasa
Cucrema HoOpMHUPOBaHUS U YIIPAB/IEHHS JTyUOM
Jlazep-TioACBeTUMK Ljeu

OCHOBHOM CH/I0BOM J1a3ep

B ueMm BbIpa)kaeTcsi BIUsiHKE aTMOC(epbl Ha PaCclpoCTPaHeHNe MOIIIHOTO J1a3epPHOT0
W3/TyYeHust

Bapuanmbl omgema:

YBesmnueHue pacXofMMOCTH U3Iy4eHus 3a cueT TOIVIOIeHHsI U paccesiHUsI B aTMoc(epe
OcabeHvie SHEPTUY U3/TyUeHHs 3a CUET TOTTIONeHUs U PacCesiHUs B aTMOcdepe
YBenuueHre pacXoAUMOCTH U3TyUYeHUs 3a CUeT TypOy/IeHTHOCTH aTMOCGhepsbI

OcnabeHvie SHepruM U3/Ty4YeHHst 3a CUET TeTJIOBOTO CaMOBO3/[elCTBHUS
Ha uto BiusieT aTMocdepHas SKCTHHKIUS

Bapuanmbl omgema:

Ha BenmmuyHy 3Hepruy ja3epHOro Usny4eHus, JOLIEAIIYIO 10 ey
Ha pacxoauMocTh 1a3epHOT0 U3/1y4yeHust

Ha pyiviHy BO/HBI /1a3epHOr0 U3/1y4eHust

Ha yacroty na3epHoro usnyuenust
Ha urto BnusieT atMocdepHasi TypOy/neHTHOCTb

Bapuanmbl omgema:

Ha pacxofyrMoCTh /1a3epHOTO U3/1y4YeHus

Ha BeiMuvHy 3HEpryu 1a3epHOTo U3/MydeHus, JOLIEeAYIO 40 Lie/d
Ha p/iviHy BO/HBI /1a3epHOr0 U3/1y4eHust

Ha uacToTy y1a3epHOro U3ny4yeHust
Ha uto BusieT 3¢ deKT TernnoBoro caMoBo3AelCTBYs

Bapuanmbt omeema:

Ha pacxofauMoCTh j1a3epHOTr0 U3/1y4eHust

Ha BesmmuvHy 3Hepruy j1asepHoro UsjiyuyeHus, JOLIeALIYIO 4O Lie/lu
Ha p/viHy BO/THBI /1a3epHOTO U3/Ty4eHUs]

Ha vacTtoTy /1a3epHOro U3/1yuyeHust
Kakue (hakTops! BAUSIOT Ha pa3Mep (OKaabHOIO MATHA B JabHEeH 30He Mpu
TIPOXOXKI€HUH JIa3ePHOTO0 Jyua B aTMocdepe

Bapuaxmbl omeema:
KauectBo nyua (M2),

[JudpakiiioHHasi pacXoAUMOCTb,
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Ne 8
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Ne 10

VHTeHCUBHOCTEL aTMOC(hepHOH TypOy/IeHTHOCTH
MonekynspHoe MoroleHue
AtmocdepHas IKCTUHKIUS

Aspo30sbHOE paccesiHUe

Kaxkue hakTopbI IPUBOASAT K MOTEPSM UHTErpasbHON MOII[HOCTH U3TyUeHHs TIPH
MTPOXOXKIEHHUH B aTMOC(hepe

Bapuanmbl omgema:

KauectBo nyua (M2),

JudpakiirioHHas pacXxofUMOCTb,
VHTeHCHBHOCTE atMocepHOi TypOy/ieHTHOCTH
MornekynspHoe MOoI/oLeHue

A>po30/IBHOE paccesiHue

MOHEKYHHPHOE paccesgHue
Kakue Turebl AAaTUYUKOB UCIIOJ/Ib3YHOTCA B KOHCTPYKIUHW TETIJIOBU3MOHHBIX CUCTEM

Bapuanmbl omgema:

Bonometp

Tepmonapa

DY

Pin doroguog

OnpeziesTUTh BeJIMUMHY MPOIYCKaHUs aTMOC(hepPhI Ha paccTossHUU 13 KM, ecu
K03 durenT armocdepHoit sxkcTuHKIMM paBeH 0.013 1/km. OTBeT OKPYIZIUTD [0 2
3HAKOB T0C/Ie 3arsTON.

Bapuanmbl omeema:

0.9

0.89

0.87

0.84

0.82
OHPE/:[EJ'II/IT]: BE€/JIMYMHY IPOITY CKAHWA aTMOCClJepI:I Ha paCCTOSAHUN 14 KM, eC/Iv

K03 duienT atmocdepHoit sxkcTuHKIMM paBeH 0.014 1/km. OTBeT OKPYIJIUTD [0 2
3HAKOB T0C/Ie 3arsTOM.

Bapuanmbl omeema:

0.9

0.89

0.87

0.84

0.82
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