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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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IJHEPI'ETUYECKHUE YCTAHOBKHA

HamnpasyieHnue/cnenaaibHOCTb

INOArOTOBKH

Cnenuanusanusa/npoduab/nporpaMma

24.04.05 /IBuraTte/u JieTaTe/IbHbIX anilapaToB

AB[/IBHI/IOHHHH H PAaKeTHO-KOCMHUYeCKas TelJIOTeXHUKa

TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust Marucrparypa
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®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
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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)

24.04.05 [IBurarenu jieTare/bHbIX annaparoB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
ManskoB BukTop MuxaiinoBuy, 4.T.H., mipodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
SHEPI'ETNYECKUE YCTAHOBKHA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

I[ICK-2.01 — crnocoOHOCT, TMPOBOAWUTHL aHa/IW3 Ta30[MHAMUUECKUX U TeIIOOOMEHHBIX TPOIECCOB,
COTIPOBOK/AAIOIIUX PabOTy SHEPrOyCTaHOBOK aBUALIMOHHOM U PAKETHO-KOCMHUECKOU TEXHUKH

OTIK-1 — crnocobHOCTL OCYIIEeCTB/ISATh MOATOTOBKY HAyuHBIX MyOJUKalyi, HAyYHO-TEXHUUECKHX OTUETOB,
0030pOB 10 pe3y/bTaTaM BBITTOJTHEHHBIX UCC/IeIOBAHUI M pa3paboToK

OTIK-4 — crmocoOHOCTh UCTO/IB30BaTh OCHOBHBIE TIOJIOXKEHUS, 3aKOHBI U METO/[bl €CTECTBEHHBIX HAyK U
MaTeMaTUKW, pa3paboTKu (M3MYeCKUX U MaTeMaTHYeCKUX MO/efiell MCC/e[yeMbIX TPOIecCOB, SIBJIEHUM U
00BEKTOB [Ijist TOCTAHOBKH U PellleHrsT HayUHO-TeXHUUEeCKUX 3a/lau 110 HarlpPaBJIeHUIO TTOJITOTOBKH

DOpMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/bTaToB 006pa3oBaHus:
IICK-2.01

3HAHUA:

3HaeT OCHOBHBIE TIOJIOXKEHUS, 3aKOHBI 1 METO/IbI €CTeCTBEHHBIX HayK Y MaTeMaTUKW;

YMeHUs:

Ymeet paspabareiBaTh GU3MUECKHe W MaTeMaTWdecKue MOJeNy UCCIeqyeMbIX TPOLIeCCOB, siBIeHUH U
O0BEKTOB TIpM PpeIIeHNM HayuyHO-TeXHWUeCKWX 3aJad I10 HarpaB/lIeHWI0 [BUTATed W 3HEProyCTaHOBKU
JleTaTe/ibHBIX arapaToB;

HaBbIKU:

ViMeeT HaBBIKM WHTEpIIPeTal[iM (U3NUECKUX W MaTeMaTHueCKUX Mojiesiell TIpH pellleHnd HayuyHO-
TeXHUYeCKHX 3a/iad T0 JBUraTe/siM U S3HeproyCTaHOBKaM JleTaTe/IbHbIX amnraparos.

OIIK-1

3HAHUA:

3HaeT (QU3UUECKYIO CYIIHOCTb ra30iMHAMUYECKHUX U TeTI00OMeHHBIX MPOIECCOB, COTIPOBOXKIAMOIIMX
(hyHKUMOHMPOBaHMe SHEProyCTaHOBOK aBUAI[MOHHOW M PAKeTHO-KOCMUYECKO TeXHUKU;

YMEHUsL:

YMeeT IUIaHUPOBaTh W TPOBOJUTH aHANIW3 Ta30AWHAMHUYECKUX U Terio0OMeHHBIX TIPOIIeCCOB B
5HeproyCcTaHOBKaX aBUaLIMOHHOM M paKeTHO-KOCMHUeCKOW TeXHUKHY;

HaBbIKU:

ViMeeT HaBBIKM TIPOBEJEHUS aHa/MM3a Ta30[MHAMWUYeCKHMX U TeryiIo0OMeHHBIX TIPOL[ECCOB B
5HEeproyCTaHOBKaX aBUALIMOHHOM U PAKeTHO-KOCMUYeCKOW TEXHUKH.

OIIK-4

3HAHUA:

3Haet TpeboBaHUs Y MpaBU/a MOATOTOBKY HayYHBIX MyOnMKalyi, 0T4eTOB, 0030DOB;

YMeHus:

YMeeT COCTaBNATH HAy4YHO-TEXHWYeCKWe 0030pbl W OTYeTHl [0 pe3y/bTaTaM  BBITIOMHEHUs
WCCrie/JoBaHNH B pa3paboToK;

HaBbIKU:

VimMeeT HaBBIKY 0(OPMJIEHHUS pa3peIlTeTbHbIX JOKYMEHTOB Ha My6/TUKAIIMU B OTKPLITOM TIeYaTH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunmia SHEPTETUYECKUE YCTAHOBKM sBrsieTcs JUCIUTTMHON 00513aTe/IbHON YacTH
6;10ka 1 mporpamMMbI TIOTOTOBKY 110 HarpasieHuto 24.04.05 /leueamenu semamenbHblX annapamos.

CopepkaHve  JUCLUIIMHBI ~ SIBSIeTCS  JIOTMUECKAM  TIPOZIOJDKEHWEM — COfilepyKaHusi  (DHU3HKO-
MaTeMaTHUeCcKOW TMOJATOTOBKH 0akalaBpa U C/IY)KWT OCHOBOU i ocBoenws gucturiid: BHY TPEHHSIS
TFA30JUHAMUKA OHEPI'OYCTAHOBOK, T'A3OJVUHAMUWYECKHNWE N TEXHOJ/IOIT'MYECKUE
ITPOIECCBHI C ®A30BbIMU ITEPEXOJAMMN



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIe 3aHATHS N
B KOHTaKTHOIi (opme 5 o
Ea gz
. ik £E
W
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Paspen 1. JTazepsl. [Tonynposoguukosie, TTJI - TBepzioTe/bHbIe,
BOJIOKOHHBI€, 1a3epbl Ha KpaCUTe/IsX, Fa30Bble 3/1/pa3psiiHble j1a3epbl,
5 9 FEL. MomHble cBepX3ByK. Ta30Bble M XuMuueckue asepsl - CXIVL. 29 9 6 3 20 20 20 20
Mo6usbHble J1a3epHble KoMruieKebl-MJIK crieljia/IbHOro Ha3HaueHwsl.
CO2 T
Pa3pen 2. JHepreTHyecKHe YCTaHOBKH. DHepreTHyeckie yCTaHOBKU:
5 9 orpezieneHye ¥ Bu/bl. OCHOBBI KBAHTOBOM 37€KTPOHUKH. PU3MUecKie 30 10 7 3 20 20 20 20
MIPUHLMITBEL PabOTHI TBEP/0Te bHBIX JIa3ePOB, BOIOKOHHbIX, JIa3epOB Ha
KpacuTesax.
Paspen 3. CBepx3ByKOBbIe XUMHUeCKHe Jj1a3epbl. CBepX3ByKOBbIe
5 9 XMMHYEeCKHe J1a3epsl - Xumuyeckast Hakauka. HE/DF —maseper. | 29 11 7 4 18 20 20 20
CBepx3ByKOBbIe XUMUUeCKHe KMC/I0poJ-HozHble nasepsl — XKIJI.
Pa3pen 4. IIpoxoxaeHue ustydenus B armocgepe. [TpoxoxeHie
u3/yyeHus B arMocdepe: nornomieHUe - Ko3¢d. SKCTUHKLIMK, paccesHue
Ha HeOJHOPOJHOCTSAX IJIOTHOCTU. OKHa «IIPO3PauHOCTH».
Typ6y/neHTHOCTL — OCHOBHBIE XapaKTepUCTUKU. Mogens Konmoroposa.
5 9 Aspoontiueckast 3ajjaua. AjanTUBHAas onTHKa. CpaBHeHHe 29 11 7 4 18 20 20 20
XapaKTepUCTHK pa3sHbIX TUTOB MOLHBIX 1a3epoB: TTJI, BonokoHHslx, FEL,
CBEPX3BYKOBbIX XUMUYECKHUX - C TOUKHU 3PEHUA MePCreKTUBbI UX
WCII0/Ib30BaHus 151 MOOW/TEHBIX KOMIUIEKCOB Criera/ibHOro Ha3HaueHus.
Cucrema HaBe/leHUs1. TeeCcKorbl.
Pazpaen 5. O6mue npHHHUNIbBI Pa3paboTKH M CO3AAHUA CJIOKHBIX
r KHX YCT OO611Ke IPUHLMIBI Pa3paboTKH 1
5 9 CO3/aHusl CJIOKHBIX ra30AMHaMHUYeCKUX YCTaHOBOK: 3Tarlbl, 27 10 7 3 17 20 20 20
TlapaMeTpruyeCcKue YMC/IeHHbIe UCC/1e10BaHNs Ha OCHOBE 3-D Bs3kux
Mo/ieriedi € 1e/Iblo ONTUMH3ALK. Po/Tb TeOPHH 1 SKCIIePUMEHTa.
BepuduKarys UicIeHHbIX MoJieseld.
Bcero 3a 9 cemecTp 144 51 34 17 93 100 100 100
Bcero no gucuuninHe 144 51 34 17 93 100 100 100
3.2. AyAuTOPHBII NPAKTUKYM
Oo0nemMm,
Ne | Homep u HauMeHOBaHHUe pa3sjeia
Tema MNPAKTHYE€CKOI'0 3dHATUA dayAa.
n/o JUCIMILTAHBI
JacoB
yCTpOfICTBO Jia3zepd 1 BCexX ero CuctemM (B/HI/ITaHI/Ie,
1 |Pa3pmen 1. Jla3epsl. CHCTeMbI OXJIaXKAeHUs], pe30HaTOp, FOCTUPOBKa 3
pe30HarTop).
2 Pa3pen 2. OHepreTuueckue I[TpaBusia paboTEI C ONITHUECKUMU KBAHTOBLIMU 3
YCTaHOBKH. reHepaTtopamu.
3 Pasgen 3. CBepx3ByKoBbIe Metoavka pa3paboTku u coszanusi CB/I, mporpaMMel 4
XVMHUUEeCKHE jla3ephbl. pacueTa XdpaKTePUCTUK CB,Z[ (,I[I/ICl)ClJYBOpLI, 3)KeKTOpEl)
MeToauKa pacueTa MpOXOXKAeH!s U3/TyueHUs uepes
Pazpen 4. TIpoxoxxgeHre U3myueHus A P POXOA y p
4 B arMocthepe TypOyseHTHY!O cpeny. IIporpamma pacuera 4
pe. WHTEHCUBHOCTHU U3/TyUEHHS B AEIJIBHEﬁ 30HE Ha LieJjun.
Paszzen 5. O61iye MPUHITUATIBI [Ipymepsl pacyeToB NPOXOKAEHUS U3/TyUYeHus 110
5 pa3pa60TK1/1 " CO3aHMA CJIOXKHBIX |TpaCCaM «3eMJ/IA-BO3AyX», «BO34YyX —3eMJ/IfA», «3eMJIA- 3
ra30AMHAMHUUYEeCKUX YCTaHOBOK. KOCMOC», «BO30yX-KOCMOC».
Bcero 3a 9 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne CopepikaHue yueOHOro Oo0Bem,
HOMEp U HAUMEHOBdHHE pa3/ie/id JAUCIHUII/INHbI
n/n 3aJaHus 4acoB
M3yuenue nuaakTHueCKUX
1 |Pasgen 1. Jlasepsl. Y AHA 20
€AWHHL] JaHHOI'O pa3jeJid.
2 |Pa3gen 2. DHepreTuyeckKue yCTaHOBKHU. W3yueHre qupakTrueCcKux 20
6 24508




eIVHUL JaHHOTO paszena.
3 |Pa3sgen 3. CBepXx3BYKOBbIE XUMUYECKHUE JIa3ephl. V3yuerme AnAaKTHIeCKX 18
eIVHUL] JaHHOTO paszea.
N3yueHue aupakTrue CKUX
4  |Pasgen 4. TIpoxoxaeHue u3yueHus B aTMochepe. CIMHMII JAHHOTO Pa3ea. 18
5 Pazgen 5. O611Me NPUHIUITLI pa3pabOTKU U CO3/IaHUsS W3yueHne qupakTrueCcKux 17
CNIOXKHBIX ra30/[MHAaMUUeCKHUX YCTaHOBOK. eIMHUL] JAHHOTO pa3jena.
Bcero 3a 9 cemectp 93
3.4. KypcoBoii npoeKT
INEPNOJ
KA NCITIO/IHEHUS IVIAHUPYEMOE
CONEPXKAHME STATIA (uegemm BPEMHI (uac)
ceMecTpa)
Otan 1. AHanu3 3aganvist. Vi3ydeHue uTepaTypbl 10 TeMe paboThl.
O630p COCTOSIHUS HAYUHO-TEXHUYECKUX Pa3pabOToK IMo Teme 1.3 -
KypcoBoro npoekra. [loctaHOBKa 3aJjauM MCC/Ief0BaHUM.
CocraBneHue y1aHa Heo0OXOIUMBIX UCCTeAOBAHUM 1 PaCUeTOB.
Oran 2. AHanmu3 TexHUUeckux npobsieM. KoHCTpyKTOpCKUe
ripopabotku B cpesie maketoB CAD. IToAroToBKa UCXOAHBIX JJaHHBIX 4-13 20
I/ pacueToB. [IpoBesieHre pacueToB, aHaIU3 pe3y/IbTaToB U
(opmynrpoBaHUe BbIBOZOB.
Oran 3. CocTaB/ieHue MOSICHATE/ILHON 3aITUCKU K pabore. TToaroToBka 14-16 7
WJITFOCTPAaTUBHOTO MaTepyaJia Wiy rpe3eHTaluy paboThl.
Oran 4. 3awura KypCcoBOro npoekTa. 16-17 2
Bcero 3a 9 cemecTp 36
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
112(3 4 5 6 (7|8 9 10 |11 (12|13 |14 15 16 | 17
9 TexK | [P TexK | [P TexkK | P | KII

YcnoBHble 0003HaYeHVS:
¢ TP — nuiarHocTHYecKas pabora;
¢ TekK — BOnpoce! J/151 TEKyILero KOHTPOJIS;
e KII — KypCcOBO#i TIPOEKT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOZMTCS B IMCKPETHbIE BpeMeHHbIe MHTepPBaJIbI B
clefyroumx popmax:
e UAarHOCTUYeCKas pabora;
e BOIPOCHI AAJIsl TEKYILIEro KOHTPOJIS;
e KYPCOBOI ITPOEKT.

HpOME)KYTO‘IHaH dTTeCTalud rMMpoOBOAUTCA B Cl)OpMaXZ
¢ 5S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Benses, A. 1. Kesnakog, B. B. Jlobaué. Ontika MOIIIHBIX ja3epoB. U. 3 Cucrema BbIBO/A
n3nyuenus. BI'TY "BOEHMEX" um. [. ®. YctuHoBa, 2002, 351. pec.
2. A. B. CaBuH, 1. A. Kucenés. . MogieTupoBaHye pabourx MpoIjeCcCOB XUMUUYECKOTO KUC/IOPOIHO-
riogHoro yasepa. CIT6.BI'TY "BOEHMEX" um. /. ®@. YctuHoBa, 2013, 73 3Ks3.
3. A. B. CaBuH, 1. A. Kucenég. . MozieupoBaHye pabourx MpoL[eCCOB XMMUUECKOTO KMCIOPOIHO-
tiopHoro nmasepa. CII6.BT'TY "BOEHMEX" um. [T. @. YctuHoBa, 2013, 351. pec.
4. A. C. Bopeiiwo. . JIazepsl: ycTpoiicTBo u feiictBue. CII06.: Jlanb, 2021, 371. pec.
5. A. C. Bopeiimo. . JIazepbl: yCTpOUCTBO U AelicTBue. CaHkT-ITetepOypr: Jlanb, 2022, 31. pec.
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.
7. B. M. MasnbKoB, 1. A. Kucenég, A. E. Opio.. . 'a3oBas AriHaMHKa pabouero KaHajaa CBePX3BYKOBBIX
ra3oBbix ja3epoB. CI10.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 371. pec.
8. B. M. Manbkos, 1. A. Kucenés, A. E. OpsioB. 'a3oBast fuHamMKKa pabouero KaHasa CBepX3BYKOBBIX
ra3oBbix jazepoB. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoea, 2010, 63 3k3.
9. B. M. Manekos, Y. A. Kucenég, A. E. OpsioB. . CrucTeMbl BOCCTaHOBJIEHHWS [JaB/IeHUs [I/1s1
CBepPX3BYKOBBIX XUMHUYecKuX ja3epoB. CII6.BT'TY "BOEHMEX" um. []. ®. Ycrunora, 2009, 3:1. pec.
10. O. 3Benro. . [IpuHiume 1azepos. CII6.: JlaHs, 2008, 29 3Kk3.
11. O. 3enrTo. . [Ipuniunel 1asepos. M.: Mup, 1990, 1. pec.
12. pex. B. B. JIo6auéB ; BI'TY "BOEHMEX" um. [I. ®. YctrHoBa. ONTHKa MOIIHBIX J1a3epoB. Y. 4
3epkana. BI'TY "BOEHMEX" um. 1. ®. YctunHosa, 2005, 70 3K3.

5.2. JloronHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:

1. . Xumunueckue nazepsl. M.: Mup, 1980, 3 5k3.
2. B. B. CaxuH, E. M. I'epsiuman, U. B. Tetepuna. . YcTpoicTBO U [leficTBHE SHepreTHUeCKUX arapaToB U
cuctem. CIT6.: HUIT APT, 2020, 1 3k3.

5.3. Ilepuogrueckue U3gaHust:
1. BeCTHUK aKaZileMUy BOEHHBIX HayK.

5.4. TlepeueHb peCypcoB HH(POPMAI[HOHHO-TE/IEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOXOAUMBIX [1/1sT
OCBOEHUS! TUCIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://urait.ru — I'maBHasi — O6pa3oBarenbHas riatrdopma FOpaiit. [{jsi By30B U CCY30B.;

2. https://e.Janbook.com — 3BC JlaHb;

3. http:/library.voenmeh.ru/jirbis2 — ®yHnamenTansHas oubmoreka BI'TY « BOEHMEX» um. [1.®.
YctuHOBa.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvonaneHast rekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMM.

I/IHCI)OPM&L[I/IOHHI)IE CIIpaBOYHbI€ CUCTEMBI:

1. Texakcriept — VTHMOPMaIMOHHBINM TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApTHI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloHHbBIN TTOpTasl paBoBoi HHGMOpMAaI[UH.

5.5. TIporpamMmMHOe obecrieueHue:

1. Ansys Multiphysics 2017 Teaching Advanced;
2. Google Chrome;



3. Matlab 2015a SP1;
4. Microsoft Office.

5.6. nopmalrioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. 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. IIpakTHyeckue 3aHATHA:

1. YcraHOBKa [ijis U3y4eHUsI UCTeUeHUs Ta3a U3 OasioHa;
2. IlpoekTop;

3. Ansys Multiphysics 2017 Teaching Advanced,;

4. Google Chrome;

5. Matlab 2015a SP1;

6. Microsoft Office.

6.3. Ilpouee:

1. pabouee MecTo TIperofaBare/isi, OCHAIlleHHOe KOMITBIOTEPOM C JOCTYToM B IHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C JAOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
SHEPTETUYECKUE YCTAHOBKHA

AnHoTanusa paboueii nporpaMMsl

Mucuynmaa QHEPTETUYECKUE YCTAHOBKWU sBiisieTcsl JUCIUILIMHON 00s13aTe/TbHON YacTH
0/ioka 1 mporpaMmbl TOATOTOBKM MO HarpaeneHuio 24.04.05 /leueamenu snemamenbHbIX annapamos.
HOucruruiiaa peanmu3yeTcs: Ha (akynbTeTe A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoit A9 TINTASMOTA3SOAMHAMUKA U TETVIOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
I[ICK-2.01 crioco6HOCT, TMPOBOAWUTH AaHAMM3 Ta30JUHAMMUECKHX W  TEeIJIOOOMEHHBIX IIPOLECCOB,
COTIPOBOXKZAIOIMX pabOTy SHEPrOyCTAaHOBOK aBHALJMOHHOM M PAKEeTHO-KOCMUUECKOW TeXHUKY;
OTIK-1 croco6HOCTh OCYIIEeCTBIATh TMOJATOTOBKY HAyUHBIX MyOMUKaIub, HAayYHO-TEXHUUYECKUX OTUETOB,
0030pOB M0 pe3y/IbTaTaM BBITOJTHEHHBIX UCC/IeJ0BaHNH U pa3paboToK;
OIIK-4 cnocoGHOCTh MCIIONB30BaTh OCHOBHLIE TIOJIOXKEHHS], 3aKOHbI M MeTOAbl EeCTeCTBEHHBIX HayK H
MareMaTUK{, pa3paboTku (U3NUeCKUX W MaTeMaTHUeCKWX Mojesied MCCIeAyeMbIX TpPOLIeCCOB, SBIEHUM U
00BEKTOB [ij151 TOCTAHOBKU U PellleHrs] HayYHO-TeXHUUEeCKHX 3a/lau 110 HalpaB/IeHHIO TI0/TOTOBKH.

Conep)KaHue [UCIUIUIMHBI OXBaThIBAeT KPYT BOIPOCOB, CBSI3aHHBIX C METOAAMHU U TEXHOJIOTHUSMHU
COBPEMEHHBIX JKCIIEPUMEHTA/IbHBIX M JUArHOCTUUECKUX UCCAeJOBAHUN THUAPOA’POMEXAHUUYECKUX U
Tero(u3nUeCcKUX MpoLeCCoB.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOIPOCHI /iJIs TEKYILIer0 KOHTPOJIS;
* KypCOBOW ITPOEKT.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ S5K3dMEH.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTIHHEI
TpelyCMOTPeHbI JIeKIIMOHHbIe 3aHATHS (34 u.), mpakTudeckue 3aHsATHS (17 W.), camocTositenbHast paborta
ctyzaeHTa (93 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
OHEPTETUYECKUE YCTAHOBKHA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumenoBaHue PexoMeHIVeMast THTenarvna TpyRoeMKOCTB,
paboThI Ay patyp yac.
Paspen 1. J/Iazepsl.
A. C. Bopetitmo. . JIazepsl: ycTpoiicTBo U feiictue: CIT0.: Jlans, 2021
)
N3yueHue B. M. Manbkos, U. A. Kucenés, A. E. Opnos. . OCHOBbI
IUIAKTAYE CKUX MIPOEKTUPOBAHMS TIPOTOUYHBIX I'a30BbIX jazepos: CII6.BI'TY 20
eZIUHUL]| JaHHOTO "BOEHMEX" um. 1. ®@. YctuHoBa, 2012 (1)
paszerna. . XuMuueckue nasepsli: M.: Mup, 1980 (1)
O. 3geyrro. . [TpuHIune! azepos: CII6.: Jlaus, 2008 (1-3)
0. 3BenTo. . [IpunHLMNEI Ma3epoB: M.: Mup, 1990 (1-3)
Wroro no pa3geny 1 20
Paspen 2. JHepreTuyeckue yCTaHOBKU.
O. 3Besto. . [TpuHiune! 1asepos: CII6.: Jlans, 2008 (5)
N3yueHue B. M. Manbkos, U. A. Kucenés, A. E. Opno.. . OCHOBbI
IUIAKTAYE CKUX IIPOEKTUPOBAHMS IIPOTOYHBIX ra30BbiX jazepos: CII6.BI'TY 20
eZIUHUL]| JaHHOTO "BOEHMEX" um. 1. @. YctuHoBa, 2012 (2)
paszena. A. C. Bopetitmo. . JIazepsl: ycTpotiicTBo u fetictBue: CaHkT-IleTepOypr:
Jlansb, 2022 (3)
Wroro no pasgeny 2 20
Paspen 3. CBepx3ByKOBbIe XMMHUeCKHe jia3ephbl.
A. B. Carun, U. A. Kucenés. . MogenvpoBaHue pabourx mpoLieCcCoB
XUMMUECKOT'0 KMC/IOPOAHO-HoHoro 1azepa: CI16.5I'TY "BOEHMEX"
vm. 1. ®. Ycrunosa, 2013 (1-3)
A. B. CaruH, U. A. Kucenés. . MofienupoBaHie pabounx MporjeccoB
XUMHUeCKOT0 KUCTIOpoAHo-HoaHoro na3epa: CI16.6I'TY "BOEHMEX"
um. 1. ®. YcruHosa, 2013 (1-3)
N3yuenue B. M. Manekos, 1. A. Kucenés, A. E. Opnos. . I'a3oBas AuHamMuKa
JUIAKTAYe CKUX pabouero KaHajia CBEpX3BYKOBBIX Ta30BbIX Jia3epoB: CIT0.BI'TY 18
eIMHUL] JaHHOTO "BOEHMEX" um. [I. ®@. YcruHora, 2010 (1-2)
pasjerna. 0. 3senro. . [TpuHiunel 1asepos: CII6.: JIans, 2008 (6)
B. M. Masskos, U. A. Kucenés, A. E. Opnos. ['azoBas suHaMyka
pabouero KaHa/ia CBePX3BYKOBBIX Ta30BbIX jlazepoB: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHosa, 2010 (1-2)
B. M. Manekog, U. A. Kucenés, A. E. Opnos. . Cuctemsl
BOCCTaHOBJIEHUS [AB/IeHUS /11 CBePX3BYKOBBIX XMUMUYECKHX Jla3epOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBsa, 2009 (1-2)
Wroro no pa3geny 3 18
Pazpen 4. Ilpoxox/eHne u3aydeHus B atmocepe.
N3yuenue O. 3Benro. . [TpuHnuME! 1asepos: CI16.: Jladb, 2008 (7-8) 18
JUNAKTAYe CKUX A. A. Benses, A. T1. Kernakos, B. B. JJo6auéB. ONTHKa MOIIIHBIX
eJUHUL] TaHHOTO sazepos. Y. 3 Cucrema BeiBoga usnydenus: bI'TY "BOEHMEX" um.
paszera. . ®. YcruHoga, 2002 (4)
12 24508



B. B. CaxuH, E. M. I'epiuman, U. B. Tetepuna. . YCTPOWCTBO U
JleliCTBHe SHepreTUYeCKuX amnmaparoB U cuctem: CI16.: HULT APT,
2020 (2)

Wrtoro no paspeny 4 18

Pa3/1en 5. Oﬁnme MNPpUHL UL pa3pa60TKn H CO3JaHUA C/I0)KHBIX I'a30ANHAMHUYECKHUX YCTAHOBOK.

O. 3Benro. . [TpuHLME! 1asepos: CII6.: JIanb, 2008 (11-12)
pen. B. B. Jlobauér ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
Ontrka mMolHbIX ja3epoB. Y. 4 3epkana: bBI'TY "BOEHMEX" um. /1.

H;y:;i?;iecmx ®. Yerunosa, 2005 (3-4)

A A. C. bopeiimmo. . JIa3epsl: ycTpoicTBO U AeticTBue: CaHKT-ITeTepOypr: 17
e/IMHUL] JaHHOTO Tap, 2022 (7)

pasjerna. ’

A. A. Bensies, A. T1. Kernakog, B. B. Jlo6auéB. OnTHKa MOIIHBIX
saszepos. U. 3 Cucrema BbiBoga usnyuenus: bI'TY "BOEHMEX" um.
. ®. YcruHoga, 2002 (3-4)

Wroro no pa3geny 5 17
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
SHEPT'ETUMYECKUE YCTAHOBKU

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e BOIPOCHI AAJIs TEKYILIEr0 KOHTPOJIS;
e KYPCOBO ITPOEKT;

e DJK3aMeH.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Bomnpocs! /A TeKyiero KOHTpoJis
Texyuuit kouTponb (TK) ¢ ucronb30BaHMEeM TeCTOBBIX 3aZIaHM ¥ BOMPOCOB. BoIMpOCH! i1 TeKyIIero
KOHTPOJISL BXOJAT B cocTtaB Y MK qyCLAIIIVHEL
B TectupoBaHuu ucnosb3yercs 10 BOIIPOCOB 110 paszesiaM AUCLIUIIUHBL.
OrleHKa yCBOEHUs AUCIUTLIMHBI MPOBOAUTCS 10 100 6abHOM 1IKase:
* pedTUHT TecTa MeHbIle 30 6atoB (oTBeT Ha 5 1 MeHee BorpocoB) — TK He caaH,
* peiitunr Tecta ot 30 g0 60 6a10B (OTBET Ha 6 BOIIPOCOR) — JOTIOJIHUTEIbHOE cobecenoBaHue (2 BOMpoca),
I1pY NOJIOKUTeNBbHBIX oTBeTax TK czan;
* pefitiHr Tecta ot 60 1o 100 6a1oB (oTBeT Ha 7 U 6onee Borpocor) — TK czaH.

KypcoBoii npoekT
[TepeueHb TeM KypCOBBIX POEKTOB BXOAUT B cOCTaB Y MK JUCLIMIIIVHBL.
[NosicHuTeTbHAS 3aITHMCKa K KYPCOBOMY TIPOEKTY TIPeZCTaB/IsieTCsl B TiedaTHOU (hopMe C UCIT0/Ib30BaHUEM
penakropa Word (o6paseri B coctae YMK 1o fuctirivise).
Kpurepun ouenvBanus (B 10-u 6anbHOM crcTeme):
* NIPaBUWJIBHBIN PacyéT, oopMIeHHe Pe3y/bTaToOB B COOTBETCTBUM C TPeOOBaHMSIMM U UX 3amuTa — 10 6aios,
OcHOBaHUSIMU [iJ1s1 CHVDKEHHST KoJiMuecTBa 0asiioB B varia3oHe OT 5 710 2 SBISIOTCS:
* HeyBepeHHasl 3allliTa pe3y/bTaToB pacuéTa;
* HeIOJIHbIM UM OTCYTCTBYIOLMI [1epeueHb NpejIoKeHUH 0 COZlepyKaHUI0 3a/laHusl;
* HeOpeXKHOe BBIMOJTHEHUE TIOSICHUTE/TLHOM 3aIUCKH,
* HM3KO€ KaueCTBO rpauueckoro Marepuana (HeBepHbI BIOOp MaciTaba rpadyKoB, OTCYTCTBUE YKa3aHUs
e/IMHUL] U3MepeHHs Ha rpadrKax),
TpeboBanws k 3amute KII: 3aumra KIT ocymjecTsisieTcs mepef; KOMUCCHel U3 TIperofaBareseli, Ha3HaueHHOU
MPHMKA30M 110 Kadeape B cBoOOAHOM hopMme “BOMpocC - OTBET”.
Bec KoHTpOBHBIX 5TaroB BeinosHeHus KII:
- aKTUBHOCTb ¥ CaMOCTOSITeJIbHOCTD B X0/le BhIno/iHeHus1 KIT — 25%;
- oopmiieHHe TIosicCHUTeIbHOU 3armcky K KIT — 15%;
- cBoeBpeMeHHoe BrInosiHeHre KIT o rpadyky KOHTPOJIbHBIX MeponpusiThi — 20%);
- YPOBeHb 3allUThl Pe3y/IbTaToB, OTBETOB Ha KOHTPOJIbHBIE BOPOCH — 50%.
Kputepuu onienuBanust 3aiurhbl KIT (1o 100 6a/11bHOM 1Kase)
* IOCTAaHOBKA MPO0/IeMbl, KOPPEKTHOE U3/I0’KEHNUE CMBIC/IAa OCHOBHBIX HAyUHBIX U/IEH, UX TeOPETHYECKOe
obocHoBaHMe U 00bsicHeHre 10 6asos;
* JIOTUYHOCTH U TIOC/Ie/I0BaTeIbHOCTh B U3/I0KeHUU MaTepurana 10 6a/ios;
* criocoOHOCTH K paboTe ¢ MTEpaTypHBIMU MCTOYHHUKAMU, VIHTepHeT-pecypcamu, CIIpaBOYHOU U
SHLUKJIOTeANYeCKOW TuTepaTypoit 15 6asnos;
* 00beM uccIie[0BaHHOM IMTEPaTyphl ¥ APYTUX NCTOUYHUKOB MH(OpMaLuul5 6anos;
* CIIOCOOHOCTh K aHaIM3y U 0000111eHHI0 HHGOPMALIMOHHOIO MaTepuaJia, CTeleHb MOHOTHI 0030pa COCTOSIHKS
Borpoca 15 6annos;
* 000CHOBAaHHOCTD BBIBOJOB 15 6asi/ioB;
* IPaBWJILHOCTE O0pOpMIIeHHs (COOTBETCTBHE CTaHAAPTY, CTPYKTYypPHast yIOpsiI0YeHHOCTh, aHHOTALHs], CCUTKH,
LUTaThl, TabmMLIb! U T.7.) 10 6aios;
* cobmozieHre 00béMa, IPUGTOB, UHTEPBA/IOB (COOTBETCTBHE 0(hOPM/IEHMS TIPAaBUIaM KOMITBIOTEPHOTO Habopa
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TekcTa) 10 6asos.

Konuuectro 6asioB 3a KIT COOTBETCTBYIOT CIeYIOIEH OLIEHKe:

* ripy Habope ctyzeHTOM MeHee 50 0asisioB — OLjeHKa "He 3aIyuTHI ' ;

* ripy Habope ctyzeHToM OT 51 710 65 6anIoB — oLjeHKa "yIOB/IETBOPUTELHO"
* 11p¥ Habope CTyzeHToM OT 66 0 85 6a/IOB — O1jeHKa "XOpOoIIo";

* r1p1 Habope cTygeHToM ot 86 g0 100 6asiioB — oLieHKa "OTIUYHO"

JK3aMeH

WToroBbiii KOHTPO/E M0 AUCLIUTIIMHE TIPOXOAUT B (hopMe sK3aMeHa. JK3aMeH MPOBOAUTCS B hopme
YCTHBIX OTBETOB Ha 2 BOIIPOCA K3aMeHal[MOHHOro Ouiera. KOMIIIEKT OMIeTOB BXOAMT B cocTaB YMK
MUCLIMTUTUHBL. ITOTH Cclauy 9K3aMeHa OLeHUBAIOTCS CJIeIyOIIMM 00pa3oM:
— MOJTHBIM TIPAaBUW/ILHBIN OTBET Ha 06a BOMpOCa — OTJIMUHO;
— TOJTHBIM MPaBWILHBIN OTBET Ha OJJUH W3 BOMPOCOR C /IOTIOJTHUTEILHBIM CObeceJOBaHUEM 10 BTOPOMY —
XOpOLLO;
— HeIo/IHbIe OTBETHI Ha 00a BOIPOCaA C JOTIOHUTEIbHBIM Cobece0BaHUEM 110 UX TEMATHKe —
YZ,0BJIETBOPUTENBHO;
— HeTIpaBU/IbHbIE OTBETHI U He TOTOBHOCTh K Cobece/JOBaHUIO TI0 TeMaM OWsieTa — HEY/IOB/IETBOPUTEITBHO.
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Bonpocsl
5 | 9 |Pasgen 1./Iasepsl 29 96| 3 |20 |22 |2 | ™
TEKYILETO
KOHTDOJIS
Bormpocs!
5 9 Pazpgen 2. JHepreTuueckue 30 | 10 - 3 20 20 | 20 | 20 AJist
YCTAHOBKH. TEKYIL[ETO
KOHTDOJISA
Bormpocs!
5 9 Pazpgen 3. CBepx3ByKOBbIe 29 | 11 - 4 18 20 | 20 | 20 ISt
XUMHYeCcKHe jia3ephbl. TeKyIL[eTO
KOHTPOJISI
5 9 Pazpgen 4. Ilpoxoxaenue 29 | 11 - 4 18 20 | 20 | 20 Kypcogoii
u3jIyueHusi B armocgepe. TTPOEKT
Pazpen 5. O0ue NPUHITANIBI
5 9 Pa3padoTKH M Co3aHusA 27 | 10 - 3 17 1 20 | 20 | 20 Kypcogoii
CJI0)KHBIX Ta30AHHAMUYeCKHX TPOEeKT
YCTaHOBOK.
Bcero 3a 9 cemectp 144 | 51 | 34 17 93 | 100 | 100 | 100
Bcero no gucuruinae 144 | 51 | 34 17 93 | 100 | 100 | 100
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Kputepuu oneHuBaHus

IICK-2.01

Ne 1

Ne 2

Ne 3

No 4
Ne 5

Ne 6

Ne 7
Ne 8
Ne 9

Ne 10

Nel

Ne 2

Ne 3

Ne 4

Bonpocbl omKkpbimoz2o muna:

Ha ocHOBaHMM yero oCyIeCcTB/IsSeTCI MOJe/TMPOBaHNe TeUeH!sI B a3pOJMHaMu4e CKOU
Tpy6e ( A/I-Tpy0Ge)?

IMopo6ue 6biBaet IToHBIM ¥ YacTruHbIM. B A/[T-3KCriepUMeHTax /0CTaTOUHBIM
CUMTAeTCs JOCTYDKeHHe YaCTUYHOTO T07[00Ms1, TOTOMY UTO HeJlb3s1 OJHOBPEMEHHO
YZIOB/IETBOPUTS NOZ{00HIO MO YUC/IaM. ..

IToToK B CBEPX3BYKOBOM Tpybe, pacCUMTaHHON Ha urcia Maxa 6osbiie 4, [10/DKeH
OBITh MOIOTPETHIM [TOTOMY, UTO. ..

[TpuHIWMI paboTHI TEpMOAHEMOMeTpA 3aK/IF0YaeTCsl B. . .

[Mporpecc 1 NpUHLMNMA/bHBIE YCexy (OTKPBITHS, HOBbIE HalpaB/ieH!s1) B HAYYHBIX
WCC/Ie/JOBAaHUSIX CETOZHS - B OCHOBHOM — CBSI3aHBI C...

Cero/iHsi TIpY pellieHnH HOBBIX HeTPAIUIMOHHBIX 33/jau (HepaBHOBECHBIX TeUeHUH C
Juccolyalyel ¥ MOHU3alyel, C U3nyyeHueM, C XUMUel U T. [. ) CBSI3aHHBIX C
pa3paboTKOl THUTIEeP3BYKOBBIX allapaToB, CBEPX3BYKOBBIX U XUMUUECKUX J1a3epOB,
[IBUTaTesieii HOBOTO MOKOJIeHUs], BeAYII[UM U OIpee/IsSIFoIIUM yCIeX SIBseTcs . ..

UTo ecTh MOMHOE JaB/ieHue MoToKa?

UTo ecTh cTaTUyeCKoe JaBjieHre B TIOTOKe?

Yro sBNIsieTCs 00s13aTe/TbHOM YaCThi0 U3MEPUTETLHOTO KOMIIEKCA a3pOIMHAMUYE CKHUX
Tpyb - AJIT (KaK UMMY/IbCHBIX, TaK W HEMPEPBIBHOTO ZIeHCTBUA) U OA/TUCTHUE CKUX
Tpacc?

UTo 1o3BO/IsIeT BU3yaM3UpOBaTh TypOy/IeHTHOCTH MOTOKa rpu OnTrueckoM MeToze
Busyanuzaiuu (OMB)?

Bonpocbl 3akpbimoz2o muna:

Kakas anmapaTHasi 0CcoOOeHHOCTh ITJTUPEH-METO/Ia SBSETCS KJFOUeBOMH?

1. Hukakux 0cOOEHHOCTeH HeT

2. TlapasnienbHbIN MyYOK CBeTa I0C/Ie IPOXOXKAeHUs paboueil uacTy C MOZeNbIo
cobupaetcsi 06paTHLIM TeJieCKOTIOM (KO/ITMMaTOpOM) B TOUKY

3. [lns perucTparyy KapTUHBI TeUeHUsI UCTIONb3YeTCsl ClielMaIbHbINA 00beKTHB

4. B miepeTsDKKe IMydKa 1mocsie 00paTHOTO TeJieCKOora UCTOMb3yeTCs CrielUaabHbIA «HOX»
Kakoit MeTo/1 T103BOJISIET TIOYUYUTH KOJIMUeCTBEHHYI0 MH(POPMALIHIO O TI0JIe TVIOTHOCTH
1oToka npu Ontuyeckoi Busyanu3zarmm?

1. VHTepdepomeTpuuecKrii MeToO/,
2. IlpsimoTeHeBOI MeTOf,

3. lllnupen-meTon,
17151 uero Hy>keH BBIXJIONTHOM CBEPX3BYKOBOH A1 dy30p B CUCTEMe BBIXJIOMNA
a’poguHaMuueckoit Tpyosl (AT)?

1. ns Toro, uto O 3aTOPMO3UTH CBEPX3BYKOBOM MTOTOK
2. Muddy3op, mepeBofs IOTOK B J03BYKOBOM PeXXKUM TeueHHs], M03BOJsIeT 00eCreunTh
6osee 3eKTUBHBIN PeXXUM pabOThI 3KEKTOPA, U TAKMM 00pa3oM, COKPATHTb Pacxof

BBICOKOHAITOPDHOI'O BO3/1yXa B CUCTE€ME BBIXJIOIA A,HT

3. ,Z[]'IH MOBLIIIEHNs CTaTHYECKOI'0 OdaB/I€eHUA B ITOTOKEe

KakuM yCcTpOHCTBOM MOYKHO U3MEPUTh TypOy/IeHTHOCTb (MHTEHCUBHOCTh My/IbCALIU)
TI0TOKa"?

1. TepmoaHnemMoMeTpOM
2. TenioBU30pOM

3. Tepmomapoii
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Ne 6

Ne 7
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4. ITupometpom

l'azogmHaMHUYeCKHi KaHaI CBePX3BYKOBOTO XMMHUUeCKOTo Jiazepa - CXJI - CTpyKTypHO
TaKOM e, KaK 1 KaHajl CBePX3BYKOBOM asposivHaMuueckol Tpyost - AZIT (hopkamepa,
coru10, pabouasi 4acTh, CUCTEMA BBIXJIONA). UTO BCe-TaKW TMPUHIUINUAIBHO OT/INYAeT

9TU [iBa cydasi? (yKa3aTh BCe OTVIMYMS)

1. ®opma KaHasoB B paboueli UaCTH U pe30HATOPHOH MOOCTH
2. Temmeparypbl Ta30BbIX [IOTOKOB

3. YpOBHHU JAaBieHui

4. Tennosbigenenve B motoke CXJI

5. OpraHusainus BbIXJIONa B aTMOC(epy

6. XapakTep TeueHUs: paBHOBECHBIN 1 HepaBHOBE CHBIN

7. Uucia Re B noTtokax

8. CKOpOCTH MOTOKOB B paboyeli yacT ¥ pe30HaTope

B CXJI rncrnonb3ytoT MHOTOCOTIIOBBIE OJIOKH, T10J1e TeUeHHsT 3a KOTOPBIMU COZeP>KUT
rasofiiHaMuueCcKrle Heo[HOPOJAHOCTH IJIOTHOCTH. Kakrie HeOAHOPOJHOCTH OKa3bIBalOT
ompeJie/isitoliiee BausiHYe Ha OnTHyeckoe KauecTBO I10TOKA?

1. PerynspHble CTPYKTYphI — yiapHble BOHBI U BOJTHBI pa3pesKeHUst
2. TypOyneHTHBIe CTPYKTYDPbI — CBEPX3BYKOBBIE CJIeZIbI 3@ JIOTIATKaMH

3. [TorpanuuHsble /104 Ha CTeHKaxX KaHajia

I'maBHOe oT/IMUKE - C TOUKM 3peHusi oOIell ra30AMHAMUKY - TeueHHs Ta3a B TPaKTe
CBEPX3BYKOBOT0 xumMHueckoro jasepa (CXJI) ot Teuenus B A/]T, koTopoe pUBOJUT K
HeoOXoauMoCTH flenaTh pabouyto yacte CXJI — s1a3epHy!o M0J0CTh - OT/IUYHON OT
paboueii vactu AJ/IT:

1. Huskoe gaBneHue B notoke CXJI 1, COOTBeTCTBeHHO, HU3KHe unciie Re
2. Pa3HbIii coctaB pabouero rasa

3. TeroBbigeneHue B motoke CXJI

PacnpesieneHre cTaTiueckoro aBjeHHsl Ha CTeHKe KaHasa BbIXJI0MHOro guddysopa —
[ @, xapakTepusyolee poLjecC TOPMOXKEHHsI CBEPX3BYKOBOI'O IT0TOKA, KaueCTBEHHO
ommuarotcs B caydae @ CXJT u o6brunoro Jd (Hanpumep, 1O AIT). 3To cBA3aHO:

1. Pa3HOU KOHCTPYKLMel COTIoBOro O/I0Ka U, CliefoBaTe/IbHO, Pa3HOU CTPYKTYPOU
TOTOKa Ha Bxoze B [P

2. C Hu3kuM pasieHueM B 1oToke CXJI
3. C pasHoii reoMeTpuel KaHaaa

4. C TennoBbifieieHreM B 1oToke CXJI

Pemntenve obpatHOM 3aauM 0 rpoduie corvia (Koria 3a/jaHo pacrpeziesieHre CKOPOCTH
W/ JIaB/IeHUs TI0 OCHU U CTPOSITCSI IMHUU TOKA [I7Isl TAKOTO TT0TOKA) TI03BOJISIIOT TIOTYUHTh
KOHTYD, KOTOPBIH:

1. Tlo3Bonser TMOJIYyYUTh pPaBHOMEPHOE€ pacIipe/ie/ieHre IiapdMeTPOB IMMOTOKA Ha BbIXO/e
2. SIBaseTCs COIJIOM C MaKCUMaJIbHBIM HIMITY/IbCOM TI0TOKd Ha BbIXOJe

3. ABnsieTcst KOHTYPOM MUHUMAJbHOM [/IHbI
Korza MoKHO TIPOBOAUTE pellleHre NpsiMoi 3aZlauu o Npocduie B CBEPX3BYKOBOU 1
[03BYKOBOM 4acTsIX COIljla pa3jeslbHo:

1. Korza roBepxHOCTh MepexoJa KpUBOMHeHa, HO BBITHYTA B CTOPOHY CBePX3ByKa
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2. Korza noBepxHOCTb Iepexo/a [J03ByKOBOTO TI0TOKa B CBEPX3BYKOBOM IJIOCKast
(3ByKOBasi IOBEPXHOCTb B KPUTUUECKOM CEUEHUN)

3. Korza roBepxHOCTD Tiepexo/ia KPpUBOJIMHEIHA, HO BBICHYTa B CTOPOHY /J03BYKa

Bonpocbl omKpbimozo muna:

B XKWJI Haunyulilee cMellleHHe [ByX KOMITOHEHT- OCHOBHOTO roToka (02 +N2 ) u
(I2+ N2 ) - gocturaetcst ipu riofaue (I2+ N2 )

INazopnHaMuue CKUii KaHa/l CBEPX3BYKOBOTO XUMHUUeCKoro jtazepa-CXJI CTpyKTypHO
TaKoM >ke Kak 1 KaHaa AT (dbopkamepa, corio, paboyast 4aCcTh, CUCTEMA BBIXJIOMNA).
UTo NMPUHLUITHAEHO OT/IMYaeT 3T /IBa CyIydasi? (yKa3aTb BCe OTVIMUMS)

Kakoe 11aBHOe OT/IMUME C TOUKH 3peHMst 00Iel ra30iMHaMHUKN- TeueHHs ra3a B
TpaKTe XMMJIa3epa OT TeUeHHs B aspofiiHaMudeckoi Tpyoe — AIIT?

Kaxoe rnaBHOe ycri0B1e BO3HHKHOBEHUSI MHBEPCHOW Hace/IeHHOCTH B XUMUUEeCKOM
nasepe HF/DEF?

[ns BepurKaiu KOHCTaHT CKOPOCTel peakcal[iy YPOBHeM SHepruu, UCI0JIb3yeMbIX
TIpY pacueTe WHBEPCHU B MOTOKE ra3a, HY)KHO 3HaTh (U3MEpUTBH). ..

Kakoti I'eneparop CunrnerHoro Kucnopoga —I'CK obecrieuriBaeT HauboJibIllee 1aBaeHye
nepeg, corviamu Jyiazepa XKWJT?

Kakot#i y1a3ep caMblii «BBITOZIHBIN» C TOUKY 3pEHHS TPOXOKEHHS ero U3TyueHus yepes
armocepy (A ¢ HaUMeHbLINM KO3(Q(UILIIEHTOM SKCTUHKIUN)?

Y cBepx3BykoBoro CO2 - I'/TJI «Hakauka»...

Ha Kakux mepexoziax paboTaeT XMMUUeCKHil KHCIOpO, HoaHbIii asep- XKIJI?
3a cyeT yero pe3ko ymyummaeTcs 3pHeKTUBHOCTD Jia3epHON pe3Ku?

Bonpocbl 3akpbimozo muna:

B kakoM cBepXx3BYKOBOM Tra30BOM Jla3epe CaMOe HU3KOe CTaTUuecKoe JjaB/ieHre B
Jla3epHoi Kamepe (pe3oHarope)?

1. XuMHUeCKOM KUC/IOPOJ-HOSHOM Jlaszepe
2. Xumnueckom HF/DF-na3epe

3.CO2 11

B CBepx3ByKOBBIX XUMHYeCcKUX Jla3epax U3-3a HA3KOTO /IaB/IeHNs B Jla3epHOI Kamepe
[J151 BBIXJIOTIA OTPa0OTaHHOM J1a3epHON CMeCH MCTIOB3YIOT ClieldaibHble BBIXJIOHbIE
cucrembl. Kakyro cuctemy MCIO/b3YHOT f/1s1 MOLHBIX CXJI?

1. KpuoreHHO — afcopOIMOHHbIE EMKOCTH
2. BakyymHbie 6MKOCTU

3. D’KeKTOpPHbIE CUCTEMBI

Kak BnuvsieT peasibHasi CTPyKTypa TeueHus — yZlapHble BOJHBI — Ha BEJIMUMHY
K03 dulieHTa yCcuieHusi MHBePCHOM cpefibl:

1. Kos¢ddurpeHT ycuieHUs yBeInIUBaeTCs

2. KospduimeHT ycueHUs] yMeHbIIIaeTcst
Kakuie Ha cerofHsi camble MOII[HbIE JIa3ePbl HETIPEPBIBHOTO JAEMCTBUS?

1. Jlasepsl Ha KpacUTe/IsIX

2. CBepx3BYKOBble XUMHUYECKHE J1a3epbl — CXJI
3. TBepgoTenbHbIe j1a3epbl —TTJI

4, ITosynpoBOgHUKOBbIE

Kaxkoil TUIT KBaHTOBBLIX MEPEXO/[0B SBISETCS ONpPe/e/sSionUM B paboTe ma3epa?
1. BriHyXIeHHOe 1017101 eHe

2. CrioHTaHHOe U3/ly4yeHue
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3. BeiHY)XXZIeHHO€e U3/lyueHue
Jlazep - 370...

1. Onruueckuii KBaHtoBwiii ['eHepaTop

2. Ontuueckuit KBaHTOBBIN YCUIUTENb
Ha kakux mepexofiax paboTaroT jia3epbl MHGPAaKPACHOTO AMaria3oHa U3myueHus?

1. BpaujareybHbIX
2. KonebarenbHbIX
3. KoyebaTe/ibHO- BpaIliaTe/IbHbIX

4. 571eKTPOHHBIX
IIpu paBHOBeCHOM XapaKTepe BWKeHHUs Ta3a pacripefiesieHre BHyTpeHHell 3Hepruu
MOJIEKYJI TIO YPOBHSIM OIHChIBaeTCSI:

1. Pacnipepnenenuem Makcsesia

2. Pacnipesienenuem bonbiMaHa

IIpu pacimpeHnr HarpeToi cMecH ra3oB B Majopa3MepHOM COILIe, B BULY
HEPAaBHOBECHOI'0 XapaKTepa TeUeHHs], CHCTEMY YPABHEHUS IBWKEHHUs T'a3a HeoOX0auMo
KOppeKTUpoBaTh. HeoOX0IMMO KOPPEKTUPOBATh:

1. YTouHsieTcs BCs cuCTeMa ypaBHeHUi
2. YpaBHeHH$1 COXpaHeHHUsI UMITy/IbCa

3. YpaBHeHUe 5Hepruv
Uro onpesensieT BoaHOBasi GyHKIMs B ypaBHeHuM LlIpenunrepa?

1. BepOHTHOCTB HaXO0XAeHWA 3/IEKTPOHA B TOUKe

2. Paguyc opOUTHI 371I€EKTPOHA

Bonpocbl omkpbimozo muna:

Awnanu3 v obe3pasmMeprBaHie ypaBHEHUN COXpaHEHUs UMIMYJIbCOB MPUBO/IUT K
TpeOOBaHUIO COXPaHeHHs MPY 00TEKaHUM MO/IET M HaTYPHOTO arrapara uucer. . .

B Gosnbinyx TpaHC3BYKOBBIX A//I-TpyOax MoBkIIIeHHe uKcia PeliHomb/ca
JIOCTUTaeTCsl. ..

B ueM 0c00eHHOCTh M3MepeHUs JIaBIeHHs CBEPX3BYKOBOTO TEUEHUSI K/TaCCHUEeCKOU
TpyOKoii ITuto-ITpanpTis?

B uem npuHLMNUaNbHbIE TPYAHOCTU Ta30JMHAMUUECKOr0 SKCIIepUMEHTa MpU
TUIEP3BYKOBBIX CKOPOCTSX?

[y gero ucronb3yeTcsi MeTo, LUMpeH-hororpaduun?

Io3BykoBble A/[I-TpyObl CTpeMSsITCS CienaTh OOMBIIMME (HATYPHBIMU WU TIOUTH
HaTypHLIMU) TIOTOMY UTO MPU MaJibIX pa3Mepax pabouei 4acTy He TIOTy4YaeTcsl J0CTHYb
OJJHOBPEMEHHO TOJI00US 10 YHC/IaM. ..

Kak fo/mKHO pacrnonaraTbCsi OTBEPCTHE Ha AaTYMKe [i7isl U3MEPEeHUsI TTOJIHOTO JaBIeHHUs
I0TOKa?

Kak fo/mKHO pacrnionaraTeCsi HpUeMHO€E OTBEPCTHE /Il U3MEPEHUs CTaTUYeCKOrO
JlaBJIeHHs I10TOKa?

Kaxk mosiyuaroTcst KpuTepuu nojooust B Teopur «I'UipoIMHAMUYECKOTO TIOA00HSI»?
Kakumu mapameTpamul 00bIYHO XapaKTePU3YIOT Uana3oH pabourx XapaKTepUCTHK A/
A-tpy6?

Bonpocsbl 3akpbimozo muna:

ITockonbKy B MOTOKE B XMMHUECKOM CBEPX3BYKOBOM Jjla3epe B Jia3epHoM Kamepe-JIK
nipoucxoauT TerioBbieneare dQ>0 To, uTo ObI TOTOK He 3aTOPMO3UJICS, HAJI0
MpeANpUHSTE C/leAyoLee:

1. Vicrionb3oBaTh B CUCTEME BOCCTAHOB/IeHUs AaByieHus - CBJI sazepa MOIIIHBIH
KEKTOp
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2. Cpenathb KaHaJ MOC/e comioBoro 60ka - CBb pacKphIBaOIUMCS TaK, YTOObI yTOJ
PacKpwITHS KomreHcupoBan dQ>0

3. Oxnakzaath pabounii KaHas jasepa
AjlanTUBHBIE 3epKaJjia UCI0/Ib3yeMbIe B BBIXOJHOM TeJeCKOIIe:

1. BbIpaBHUBAIOT BOHOBOM (ppoHT- BD u3snyueHus Tak, 4ToObI paCXOAUMOCTD €ro
ObL1a 6sM3Ka K AupaKkLMOHHON

2. Uckpusnsitor B® B cooTBeTCTBUM € MH(OPMaLpeii 0 TypOy/lIeHTHOCTH T10 Tpacce Tak,
4yTOOBI IOOUTHCSA ONMTUMATLHOTO MPOXOXKAEHUST 00IIIero yua /10 1esTH (
noayyuth max 10 )

3. IlopcTpauBatoT ¥ ucrpas/saoT BO usnydeHns nociie NpoxXoXXAeHUs: CUCTeMBbI
(hopMHpOBaHUs 1 BBOZA JIyua B TeJIeCKOI
AxTuBHBIA 1Uddy30p — A/l pa3pabaTbiBascs C Le/IbO:

1. Opranuzosarh 1-yto cryrnens CB/I, cjenaB eé MakCHMaabHO KOPOTKOM 3a CUeT
pacripe/ie/ieHHON TIOAAUYX 3KeKTUPYIOIIero rasa

2. YcrpaHuth 06paTHOE BIUSHUE BO3MYILEHUH, TIPUXOAIIAX OT KEKTOPA 0 TOICThIM
TOrPaHUYHbIM CJIOSIM, HApOCIIMX Ha cTeHKax JIK

3. Uro 661 Al cMOT BBITIONTHATE BCe (DYHKLIVH, TIEPEUNC/IEHHBIE BBILLIE

4. Yckoputh 1otoK B JIK , 4To OBI MOHMU3UTH CTAaTUUECKYIO TeMIepatypy rnotoka B JIK u,
3HAUUT, «TeMIIepaTypy» HIDKHEr0 JIa3ePHOTO YPOBHS — ero Hace/eHHOCTb

B aspopriHaMHuKe CyIIleCTBYIOT BXOAHBIE (BO3AyX03a00PHUKH PeaKTUBHBIX JBUTaTeeil)
¥ BbIxJIoTTHbIe 1uddy30pel- 1P (BeIX/ONBI a3poguHamudeckux Tpyo- AT u CBJI).
EcTb 1 MeXXy HUIMU pa3HULA C TOUKH 3peHust GU3UKU TIPOLIeCca U BeJTMUUHBI
BOCCTAHOBJIEHUS [laB/IEHUS ?

1. PaBHI/ILU:I HeT: TaM U TaM ITOTOK TOPMO3UTCA B CUCTEME KOCBhIX CKaYKOB 1
BOCCTaHOBJ/IEHHE [1daB/IEHHA B o0boux CIydasax OJIM3KO K [AAdBJIEHUIO 3a TIIPAMbBIM CKa4YKOM

2. B BeixsonHbix JI® TOpMOXKEHHEe MPOUCXOUT B KaHasle C HAapOCILUM Ha CTeHKax
MOrpaHuyYHbIM cyioeM- [1C, mo3ToMy eCTh OTepH MOTHOTO AAB/IeHUS U3-3a BA3KHUX
MOTePb U BOCCTAHOB/IEHUE [IaB/IeHUs] MeHbLLIe, YeM 3a NPSIMbIM CKaykoM. Bo BXOZHBIX
@ T1IC moutu oTCyTCTBYeT (TOJILKO 3apOXK/]aeTCs) U TOPMOKeHUe B IBYX (WM TPeX)
KOCBIX 3(peKTrBHee , UeM B OFAHOM MPSIMOM CKaukKe.

3. Ilporecc TOpMOsKeHMS TOT »Ke CaMblii —B KOCBIX CKauKax , HO BxofHble /]® kopoue
BBLIXJIOTTHBIX 1 Y HUX BOCCTAHOB/IEHHE JaBieHust O/IM3KO0 K /IaBIeHUIO 3a TIPSIMBIM
CKauKOM

B cBepx3BYKOBBIX j1a3epaX ¢ MHOTO COTJIOBBIMM Oyiokamu- MCB onTuueckoe KauecTBO-
OK cpegp! B JIK onpenensitcs:

1. B ocHOBHOM TypOy/IeHTHOMH, @ B/WSTHUE Pery/IsIPHOU CTPYKTYPbI MO’)KHO CHU3UTh
BBIOOPOM X0/Ia JIyueli B pe30HaTope ¥ MeCTOM €ro pacrosoxeHus B JIK

2. B OCHOBHOM peryisipHOU CTPYKTypOM
00I11eli CTPYKTYpOM TeueHHsl, KOTOPast BK/IIOUAET B Ce0st pery/sipHyI0 CTPYKTYpY

(cucTeMy yzapHBIX BOJTH M BOJTH Pa3peXkeHus1) U TypOy/ieHTHY O (c/ie[ibl 3a JIoTaTkaMu
MCB, norpanuunbie cjion Ha creHKax JIK), 1 MHTeHCHUBHOCTBIO 3TUX CTPYKTYP

BbIBO/, M3/Ty4eHHsT MOLITHOTO Jia3epa U3 pe30HaTOPHOM TIOI0CTH B aTMOChepy
OCYILeCTB/ISIETCS Uepes:

1. OKHO, «3aKpbITOe» CBEPX3BYKOBOM KpPHMBOJMHEWHOW BO3AYILIHON CTpyei
2. OKHO, 3aKpbITO€ ONTUYECKUM MaTepHaioM

3. ¥Y3Kyto 11ieb (y3Kui IyuoK (hOpMHPYETCS OITUKOW BHYTPH pe30HAaTOPHO MOI0CTH)
7151 MOILIHBIX CBePX3BYKOBBIX JIa3epOB HauOosiee MOAXO/SIIUM SIBIISIETCS THIT
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pe3oHaropa:
1. HeycToituuBbiii MHOTOTIPOXO/HBIIA
2. YCTONUMBBIM, I/I0CKONapaslebHbId, MHOTOMO/OBBII

YcroitunBbii KOH(OKATHHBIN

Ecnu kanan B JIK xuMyueckoro KUC/I0po/, - HOHOTO j1a3epa - XKIJI caenatb
PaCIIMPSIOIIUMCS, TO TOJICTbIe TTOrpaHuuHbIe c/ior -I1C (u3-3a HU3KUX uKcen Re B
TOTOKE) Ha yI/ie OTPHIBAIOTCA U HA BXOZIE B PE30HATOP BO3HUKAIOT X-00pa3Hble CKAuKH
yruiotHeHUs. Kak 130ekaTh 3TOr0 HETaTUBHOTO 3¢ deKTa:

1. Hy»xHO ucrosnb30Bath «MCTOUHHUKOBLIN» CB ¥ akTuBHBIN Auddy3op —A/]

2. [locTaTouHO MCIOIb30BaTh «MICTOUHUKOBBIN» CB (Y KOTOPOTro BEeKTOp CKOPOCTH Ha
BbIXOJIe COBIazas Obl C yriioM packpbitust JIK)

3. C nomorsio opBakyyMHOro Hacoca «oTcocarb» [1C

Ec/m cyimectByeT nipefiesibHast MOLIHOCTE Jla3epa, BhIlle KOTOPOW MOJHUMaTh Pw He
HMeeT CMBIC/IA, TO YeM 3Ta Be/IMYMHA OIpe/ieseTCs:

1. Pw =max — B ocHOBe 3(deKT TepMOO/IIOMIHTa - OTIPeZIeNSIeTCsl COCTOSIHUEM
arMocdepsl 1 MecToM Oa3rpoBaHKe J1Ia3epPHOTO KOMILIEKCa

2. Pw =max 3aBUCUT OT COCTOsIHUs aTMOC(epbl ¥ ONTHUKU Ja3epa (JuameTpa
BBIXO/JHOTO TeJieCKoria)

3. Pw =max KOHKDEeTU3UPOBATh 3Ty BeJMUUHY TPYAHO — 3aBUCHUT OT OOJBIIOTO YMC/Ia
IlapamMeTpOB: OT JIJIMHBI BOJIHBI J1a3epa, JuaMeTpa BbIXOJHOIO TesleCKola, yIyia HaK/IoHa
TPacchl, CKODOCTH JIB)KEHUS LieJIH, OT COCTOsIHUSI aTMOC(epbl( 3MMOH U JIeTOM pa3Hble
yC/I0BUs1), MecTa 6a3upoBaHKs J1a3epa, CKOPOCTH JIBVKEHHS LeJTH

C pocToM MOIIHOCTH Jla3epa - Pw WHTeHCUBHOCTH 10 Ha 1ie/iv B 1IeHTPaJIbHOM TIsITHe
pacTeT Ha F060M pacCTOSTHUN. DTO BEPHO?

1. He Bcerga, 3aBUCHT OT THIIA jia3epa

2. Ectb MoIHOCT PW =max - Jis1 KaXK/I0T0 TUIIA jla3epa CBOsl, Bbillle KOTOPOi
MOJHUMATh MOIIIHOCTb He UMeeT CMbIC/Ia, 10 Ha Lie/ii He pacTeT

3. a, BepHO
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