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

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
COBPEMEHHBGIE ITPOBJIEMbBI ASPOI'MIPOMEXAHUKHA

HamnpasyieHnue/cnenaaibHOCTb 24.04.03 ba/UTHCTHKA M THP0A’POAMHAMHKA

INOArOTOBKH

Crnepuanu3anusa/mpoduns/nmporpamma dusndyeckoe ¥ BBIYUC/IUTE/IBHOE MOJIe/ITMPOBAHHE TEI/I0A3POoANHAMHYeCKHX

MOJTOTOBKH M TeIJIOTH/IPaB/JIMYeCcKHX MPOIeccoB
YpoBeHb BbICILIEro 00pa3oBaHus Marucrparypa
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeEXHHUKH
Beinyckaromas Kadeapa A9 IVTIASBMOT'A30JNMHAMMKA U TEIVIOTEXHUKA
Kadeapa-pa3padorunk paboueit A9 IVIASMOT'A30JUHAMMKA U TEIVIOTEXHUKA
NPOrpamMMbI
a YACDHI (o HaIMUHI0 BH/IOB 3aHATHH) o
E E ﬁ AYJUTOPHBIE 3AHATHUSA | CAMOCTOSATEJ/IBHAS PABOTA B
o= | 9 o
2T O » < _ | T
a E = N4 ’E = 5] = — A OR
O &) oM | 43 = T 5 M & ) =Q » O
> £ 5222 E BE2E| 2| E| E|EE|EE
X e | » = T = : T
5 > T & 8 £ 2 EE| 8 | § 2 |4 28
& R = og | &< A o o H8 | &
& ) >
-HE 28 |2 S | ¢ zf E
R2| 5 = = > > 5 =
o K X = )
o
5 9 3 108 34 17 0 17 74 0 0 74 3a4

Cankrt-ITetepOypr
20 r 24811



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)

24.04.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TJTABMOTA30IMUHAMUKA U TEITJIOTEXHUKA
HupkynoB FOpuit Muxaiinosuuy, 1.¢.-M.H., npodeccop, npodeccop

[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
COBPEMEHHBIE ITPOBJ/IEMBI ASDPOTUIPOMEXAHUKHU

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:

IMK-95 — crocobeH K KPUTHMUECKOMY MBILUIEHUI0O B LWGPOBOM cpefe, OLeHKe HWHGOpMaLuy, ee
JIOCTOBEPHOCTH, TIOCTPOEHHUIO JIOTUYeCKMX YMO3aK/IHOUueHUM Ha OCHOBaHMM IOCTyMaroIMX HH(popMalyu U
JlaHHBIX

TICK-1/24.3 — crocoOHOCTh (hOPMY/TUPOBATL 3a[aull PacueTHOTO WMCC/e0BaHUS TI0 a’pora3oMHAMUKe U
nporieccam Tervioobmena w3genuii APKT, BeiOMpate W afanTUpOBaTh KOMMepueckoe MPOTrpaMMHOe
obecrieueHye T0J, pellaeMyl0 3aflauy, BbBIAEATH OMpejesistomye (akTopbl BHELIHWX BO3[€HCTBUM TpU
hopMyMpOBKe 3a/jau

DOpPMUPOBAHHIO KOMITETEHIUH C/TYXKUT JIOCTKEHUE C/IeIYIOIIUX Pe3y/IbTaTOB 00pa30BaHuUs:
ITIK-95

3HAHUA:

3HaHue MeTo0B 06pabOTKH TOCTYIAIMX HHMOPMAIMK U JAHHbBIX;

YMeHUs:

YMeHue olleHUBaTh HH(OPMAIIUIO U ee [OCTOBEPHOCTH;

HABbIKU:

ViMeeT HaBBIKM KPUTHUECKOTO MBIILIEHHs MH(OPMALIUKU U TIOCTPOEHUSI IOTUUeCKHUX YMO3aK/TFOUeHHH Ha
OCHOBaHUHM TIOCTYMAOIIMX UHGOPMALIUN U JaHHBIX.
IICK-1/24.3

3HAHUA:

3HaeT oripe/iesisifolie GaKTOPbl BHEIIIHUX BO3JeHCTBHUI TPU (hOPMY/TUPOBKE 3aj1au;

YMeHUs:

Ymeer opMyaMpoBaTh 3a/j@uM PaCueTHOrO WCC/IeIOBAaHUS TI0 a’pOra3ofiHaMUKe W Mpoljeccam
Teruioobmena B APKT;

HABbIKU:

VimMeeT HaBBIK BbIOOPA U aianTal[iK ITPOrPaMMHOT0 00eCIieueHus 110/ pelliaeMyto 3aauy.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa COBPEMEHHBIE ITPOBJIEMBI ASPOT'MIPOMEXAHUWKMU sinsietcst
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOJATOTOBKM MO HanpaeieHuto 24.04.03 baiiucmuka u 2u0poaspoouHamuKd.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeckoW  TMOATrOTOBKM  0akajaBpa M CIAY)KUT  OCHOBOM /IS OCBOEHUWS  JIUCIUTUINH:
I'nPOASPOINHAMUKA OBBEKTOB, IVTABMEHHBIE TEXHOJIOI'UN, TEOPUSA
PA3PEXXEHHOTI'O I'A3A, TEUEHUE I'A3A C YACTULIAMU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Pa3/e/ioB U AUAAKTHYECKHX eJUHHI]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

IIpakTHYeckne
3aHATUHA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IIK-95

TICK-1/24.3

Paszpen 1. Beegenne. 1.1. O630p coBpeMeHHbIX MPo6/1eM a3pOrHApOMeXaHuKN
TeXHUYeCKHX, GUOMOrnueCKUX 1 IPUPOAHBIX crcTeM. 1.2 CoBpeMeHHbIe TPo6ieMbl
CUNep3BYKOBbIX CKopocTeil. Onpe/ie/ieHre TepMUHA «THUIep3ByKoBoe obTekaHne» 1.3
VicTopust pa3BUTHS MCC/Ie0BaHUH TUITEP3BYKOBLIX TeueHUH. Pob poccuiickux
yUeHbIX B Pa3BUTHHU a3POJJMHaMUKH I'MIIep3BYKOBBIX CKOPOCTeH.

12

10

PHS}IEH 2. ®u3nyecKne U MareMaTH4yecKue MO/ie/IH TUINepP3BYKOBBIX TeUeHHH.
2.1. du3nuecKue NpoLecchl B rase NP rMNep3BYKOBBIX CKOPOCTSX TofeTa. 2.2.
du3nyeckas Mo/e/b TeueHHsl HePaBHOBECHBIX CMecel ra3oB. CKOPOCTH pe/akcalu
Y XMMHUeCKHX peakiit. 2.3. [TonHas cucteMa ypaBHEHHH JBIDKEHHs rasa ¢ (pu3nko-
XUMHUYeCKHUMU ITpeBpalleHusIMU.

10

10

10

Pa3paen 3. CBoiicTBa ypaBHeHHii Hep HOTO T rasa. YaapHeie
BOJIHBI M 30HBI petakcanuu. 3.1. CTpyKTypa 1 HEeKOTOpbIe CBOWCTBA ypaBHeHHit
TeueHHUs1 pealbHOro rasa. ITapasjoKc iByX CKOpocTeii 3ByKa. LleHTpHpOBaHHasl BOJIHA
B HEPABHOBECHOM rase. 3.2. YapHsle BosHbL O61ue cooTHoeHus1. CU/IbHbIe
y/ZJapHble BOJIHBL. 30Ha Pe/lakcaljuy 3a yapHbIM (PPOHTOM.

10

10

= b
ke vy

Pa3pen 4. OCHOBHBIe CBOICTBA Te! XCsl IPH 00TeKaHUH TeJl
THITeP3BYKOBBIM MOTOKOM. 4.1. O6111ii 3aK0H 1o7,06ust TUMep3ByKOBOrO 06TeKaHuUsl
TeJT HeBSI3KUM T'a30M. 3aMeuaHUsI K IIOCTaHOBKe 3a/ja4 CBEPX3BYKOBOI'O HEBA3KOI'O
06TeKaHus1 Te/l HeCOBepIIIeHHbIM ra3oM. 4.2. HeKoTopble CBOWCTBa TeueHHii
6O/ILIIMMH MECTHBIMM YKMCIaMd M.

10

10

10

Paspen 5. Teuenue ra3a c 60/1b110# MJIOTHOCTBIO 3@ YAAPHOH BOJIHOM. 5.1.
TonuwHa ygapHoro ciosi. IlpesenbHoe pelieHHe A7 TOHKOTO yAapHoro ciosi Obiast
HBIOTOHMAHCKas Teopus. ®opmysisl bysemana u HetotoHa. 5.2. AspofnHaMU4ecKre
xapakTepucTUKH Tes. KoadduipenTsl conporysnenus Teopyst oNTUMAabHbIX
aspoziMHaMuueckux popm. HecrarmonapHoe obTekaHue Ten.

16

10

10

10

Paspen 6. CTpyKTypa yAapHOro C/1051 Ha OCTPbIX M TyNbIX Tejax. 6.1. Metoy,
TOHKOTO yapHoro c/iost. O6TekaHue KJIMHA U KOHyca. 6.2. TeueHue B OKPECTHOCTH
KPUTHYeCKOH TOUKH Tyroro Tesa. CTPyKTypa HepaBHOBECHOTO YZJAPHOTO cJIosL. 6.3.
HeKOTOpl:IE TIPOCTPAaHCTBEHHBIE Te€UEHHS C TOHKUM yZapHBIM CJI0€M.

16

10

10

10

Paszpen 7. 'nnep3ByKoBoe o0TeKaHHe TOHKHX Te/l. O0TeKaHHe TOHKHX TeJl C
MPUTYIJIEHHBIMH HOCKOM MJTH KpoMKaMmH. 7.1. ToHKHe 3aocTpeHHble Tena. O6rwas
TeopHusi. 3aKOH TIOCKMX CeueHUi WM HecTallMoHapHas aHanorust. 7.2. BnusHue
HOCKA Ha rurep3ByKoBoe o6TeKaHHe TOHKOrO MPUTYIIEHHOrO Tena. BimsHue
BBICOKOSHTPOIUIHOTO ¢/1051. VIHTerpasbHbIi yueT BIMSHUs PeasbHbIX CBOMCTB rasa
B BBICOKOSHTPOITMIHOM c1oe 7.3. TIpoCcTpaHCTBEeHHbIe TeueHHs! OKOJIO
TIPUTYTIIEHHBIX Tesl. TpeyrosibHasi M1acTUHA C MPUTYTIIEHHBIMU KPOMKaMH.

10

10

10

Pa3pen 8. Bsizkue runep3pykoBbie TedeHus. 8.1. Knaccudukarys pexxumMoB
o0OTeKaHHs TUIIEP3BYKOBOIO JIETaTe/ILHOTO arrapara. Bs3Kuil yapHbIii C/I0i.
Pexxumbt BHUXPEBOIr'o EEHHMD,E[EFICTBI/IH, TIOrpaHUYHOr o CJ104, HepEXO,E[HLIﬁ "
CcBO6GOHOMOIEKY/ISIPHBIN. 8.2, PoJib yueTa BA3KO — HEBSI3KOrO B3aUMO/eiCTBHS B
3a/lauax COBPeMeHHOM THMep3BYKOBOH aspouHaMuKu. 8.3 OcobeHHOCTH
JlaMMHapHO — TypOy/IeHTHOTO Mepexo/ia B TUIIeP3ByKOBbIX TeUEHHUSIX.
PenaMHHapmauI/m.

10

10

Paspen 9. TeopeTuueckue 0CHOBBI OIpe/ie/IeHHS TeIIOBBIX IIOTOKOB K
TOBEPXHOCTH 'HINeP3ByKOBOro jeTaTebHoro anmnapara (I7IA). 9.1. Hekoropele
MeTO/Ibl pacyeTa KOHBEKTUBHBIX TeT/IOBBIX ITOTOKOB K IPOCTEHILINM TesaM.
DOpMy/IbI /|15l TAMUHAPHOTO 1 TyPOY/IeHTHOrO MOrPaHMYHOTO C/I0St Ha KIIMHe.
®Dopmynel P35t — Pugpena, Kemmna — Puagena. 9.2. PagualiioHHO — paBHOBeCHast
Temneparypa. ®opmynbsl ApTypa u Yunbsamca. Pemenve I'ynnapaa s
3aMOPO)KEHHOT'0 NTOrPaHMYHOrO C/I0S Ha KaTa/MTHUeCKoii cTeHke, MIHrepa — c yueToMm
peakliyii B IOrPaHUYHOM CJI0€ ¥ Ha CTeHKe.

10

10

Paspen 10. HTerpanbHble KOMIOHOBKH MIeP3BYKOBBIX JieTaTeIbHbIX
anmnaparoB. 10.1 BiusHue Ha3HayeHust [VIA u Tuna gBuraresist Ha ero KOMIIOHOBKY.
Kpurepun ontumusanuu aspoguHamuky IJIA 10.2. dopmupoBaHye rUep3ByKOBBIX
TIOTOKOB B TIPOTOYHBIX TPaKTaX MPSMOTOUYHBIX BO3/JYIIHO — peaKTUBHBIX JBUraTesei
co cBepx3BYKOBbIM ropenreM. 10.3 TIpo6iema 6anancrpoBku [VIA WHTerpanbHOR
CXeMBbl.

10

10

10

Bcero 3a 9 cemecTp

108

34

17

17

74

100

100

Bcero no gAMCHUIUINHE

108

34

17

17

74

100

100

3.2. AyAUTOPHBII NPAaKTUKYM

HOMEp W HaMMEeHOBaHHe pa3je/ia

M CIUILTHHBI

Tema NMPAKTHYECKOr'o 3dHATUA

Oo0neMm,

aya.
JacoB

Paszen 5. Teuenue rasa ¢ 60/bI10H
TJIOTHOCTBIO 3a yApPHOUM BOJTHOM.

ABPO,I[I/IHEIMI/IHECKI/IE XdpPAKTEPUCTUKU TeJI.

Koaddurments! conportuBienust Teopust ONTUMaIbHBIX

a3poiHaMHUYeCKUX (hopMm.

Pazpen 6. CTpyKTypa yAapHOro cios

TeueHue B OKpPeCTHOCTHU KpHTHHECKOﬁ TOUYKHU TYIIOT'O

6

24811




Ha OCTPBIX U TYIIBIX TeJ/IaX.

Tesia. CTPyKTypa HePaBHOBECHOTO YZJapHOTO CJIOS.

Pasgen 7. I'uniep3BykoBoe
oOTekaHue TOHKUX Tes1. O0TeKkaHue

BnusiHue HOCKa Ha THUTIep3BYKOBOe 00TeKaHHe TOHKOTO
MIPUTYTIZIEHHOTO TeJia. BiivsiHue BLICOKOIHTPOIMIHOTO

3 N o N 3
TOHKUX TeJl C IPUTYIUIEHHBIMU cnosi. VIHTerpasbHbIi y4YeT BJAUSTHUS PeajlbHbIX CBOMCTB
HOCKOM WJ/IU KPOMKaMHU. rasa B BBICOKOSHTPOIUIHOM CJi0e

4 Pazgen 8. Bsiskue ruriep3BykoBble  |Posib yueTa BsI3KO — HEBS3KOTO B3aUMO/IENCTBUS B 7
TeUeHUsl. 3a/lauax COBpEMEHHOW r'MIep3BYKOBOM a3pOMHAMUKH.
Pazpen 9. TeopeTuueckrie 0CHOBBI

HekoTopblie MeTo/ibI pacueTa KOHBEKTUBHBIX TEILJIOBBIX
onpe/ie/ieHus TETUIOBbIX TTIOTOKOB K Y
5 TIOTOKOB K ITpocTeUluM TesiaM. @opmysisl dast — 2
[TOBEPXHOCTU TUIeP3BYKOBOTO
Pupnnena, Kemna — Pugpaena.
JietatesibHOrO anmapara (IJIA).
Pazpen 10. HTerpansHble DopMUpOBaHKe rUIep3BYKOBBIX IIOTOKOB B [IPOTOYHBIX

6 |KOMIIOHOBKH I'MI1ep3BYKOBBIX TpaKTax MPsSIMOTOUHBIX BO3AYIIHO — PEaKTHBHBIX 2

JieTaTe/IbHBIX ammnapaToB. JIBUTaTeJiell CO CBePX3BYKOBBIM I'OPEHHEM.
Bcero 3a 9 cemecTp 17
3.3. CamocrosTenbHas pabdora crygenta (CPC)
Ne Homep 1 HauMeHOBaHue pa3jesia Oomnem,
Copep)xaHue yueGHOro 3alaHus
n/n AUCLIUIIUHBI 4acoB
N3yueHne mipeyCMOTPEHHBIX paboueit
MporpaMMoi AUJaKTUUeCKUX eJUHUL] I10
1 |Pa3gpen 1. Begenue. porp A AHHML 10
PeKOMeH/lyeMOU JIuTepaType U UHTepHeT -
VICTOYHUKAM
V3yueHue TIpelyCMOTPEHHBIX paboueit
5 Pazgen 2. dusnueckue U MareMaTiyeckre  |[IpOrpaMMoM AWAAKTUUECKUX eIUHUIL] 110 8
MO/Ie/I TUTEP3BYKOBBIX TEUEHUH. PEKOMEeHyeMOW IUTepaType U UHTEPHET -
HWCTOYHUKAM
. . V3yyeHue mipelyCMOTPEHHBIX paboueit
Pazpen 3. CBoricTBa ypaBHeHUH Y DEAY P p
MpOrpaMMOM AUJAaKTUUYeCKUX eJUHUL] [10
3  |HepaBHOBeCHOIO TeueHUs ra3a. YiapHbie . 6
peKOMeHAyeMOU UuTepaType U UHTEPHET -
BOJIHBI U 30HbI pesiakCariyi.
HWCTOYHUKAaM
N N V3yuyeHue mpelyCMOTPEHHBIX paboueit
Pazgen 4. OcHOBHBIE CBOMCTBa TeUEHUH, y P Ay P p
MPOrpaMMOM AUJAKTUYECKUX eJUHUL] 10
4 |bOopMHPYIOLIUXCS MTPU 00TEKAHUM TeJT » 8
PeKOMeHyeMOi JiuTepaType U UHTepHeT -
TUNEepP3BYKOBBIM [TOTOKOM.
HMCTOYHUKAM
V3yueHue mpelyCMOTPEHHBIX paboueit

5 Pasgen 5. TeueHue rasa ¢ O0/BIIION MpOrpaMMOM AUJAKTUYECKUX eJUHUL] 10 10

TJIOTHOCTBIO 3@ YAapHOU BOJIHOMA. peKoMeHIyeMOM JiuTepaType U UHTepHeT -
HMCTOYHUKAM
N3yueHne mpeyCMOTPEHHBIX paboueit
6 Pa3pen 6. CTpykTypa yziapHoro cj1ost Ha MIPOrpamMMOi JUAaKTHUYeCKUX eJUHUL] IO 10
OCTDBIX U TYTIBIX Tejax. peKOMeHIyeMOM JTuTepaType U UHTepHeT -
VICTOYHUKAM
V3yueHue mpeyCMOTPEHHBIX paboueit
Paszen 7. Turnep3ByKoBoe 00TeKaHHEe TOHKUX I Zr aMMOI\/’II) 'EIEIy aKTHE)J CKIX 5 AHALL 110
7  |ten. OO0TeKaHMe TOHKUX TeJ C porp A fl AHHHL 5
N PeKOMeH/lyeMOMU JIuTepaType U UHTepHeT -
MPUTYTLIEHHBIMU HOCKOM WM KPOMKaMU.
HWCTOYHUKaM
V3yueHue mIpeslyCMOTPEHHBIX paboueit
MIPOTPaMMOi TUAAKTHUeCKUX eJUHUL] TI0
8 |Paspen 8. Bsi3kue rurep3ByKOBbIE TeUeHUs.. porp AEA AHEFL 5
pPEKOMeHyeMOW TUTepaType U UHTEPHET -
HWCTOYHUKAM
Pazpnen 9. TeopeTuueckrie 0OCHOBBI V3yueHue mpeyCMOTPEHHBIX pabouei

g |OTPejeNenys TerIoBbIX MOTOKOB K [POrpaMMOM AUJAKTUUYECKUX eJUHUL] 10 5
[TOBEPXHOCTH TUIEeP3BYKOBOIO JIETaTe/IbHOIO (pPeKOMEeH/IyeMOl IuTepaType U UHTEepPHeT -
armmapara (IJIA). HWCTOYHUKAM

V3yueHue TpelyCMOTPEHHBIX paboueit
10 Paszpen 10. HTerpansHble KOMIIOHOBKHA MPOrpaMMOM AUAKTUUYECKUX eJUHUL] 10 v
TUIEepP3BYKOBBIX JieTaTe/IbHbIX araparos. peKoMeHyeMoi iuTepaType U UHTepHeT -
HMCTOYHUKAM
Bcero 3a 9 cemectp 74
7 24811




4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP HEJIE/IN CEMECTPA
1/2{3|4| 5 6 10 11| 12 13 |14 15 16 17
9 TexkK | IIP P Ped | TekK Ped, TexkK | P | KII, 3au.

‘YcioBHbIe 0003HAUCHUSA:

P — nuarHocTrueckasi paboTa;
TexK — BOIPOCH! /1 TEKYLLero KOHTPOJIS;
Ped — pedepar;

KII — KypcoBo#i IpoeKT;
3a4. — 3a4eT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:

[TMarHoCTUYecKasi pabora;
BOITIPOCHI /I/IS TEKYIIIETO KOHTPOJIS;

pedepar;

KYPCOBOM MPOEKT.

HPOME)KyTO‘IHaﬂ dTTecTalUus ITPOBOAUTCA B (bopMax:

3a4yer.

24811




5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. A. fIpoweBckuii. . Bxoz B arMocdepy KocMUUeCKHX JieTaTesbHbIX anmnaparoB. M.: Hayka. I'. peg.
¢u3.-mat. uT., 1988, 10 3K3.

2. B. [. BepkyT, B. M. [opoieHko, B. B. KoBryH. . HepaBHOBecHbIe (pH3HUKO-XUMUUECKHe MPOLiecChl B
rUrep3BYKOBOM aspoarHaMuKe. M.: DHeproatomuszar, 1994, si1. pec.

3.T. A. Tupckuii, B. 1. Caxapos, B. JI. Koanég. . I'unep3BykoBast a9poJUHaMKKa U TeIJIOMaccooOMeH
CITyCKaeMbIX KOCMHUYeCKUX arlapaToB U IJIaHeTHBIX 30HA0B. M.: ®U3MATIJINT, 2011, 3a. pec.

4. K. H. Bonkos, B. H. EmenbsHOB. . Belunciivre/ibHble TEXHOIOTMY B 3aa4aX MeXaHUKU )KUAKOCTU U
rasza. M.: ®U3MATJINT, 2012, 551. pec.

5. K. H. Bonkos, B. H. EMenbsHOB. . BeiunciuresibHble TEXHOIOTUU B 3a/ja4ax MeXaHUKU XXKUJKOCTU U
rasa. M.: ®DUUBMATIJINT, 2012, 63 3K3.

6. K. H. Bonkog, B. H. EMe/ibsaHOB. . Beiunc/iuTenbHbIe TEXHOJIOTHUY B 3a/ladax MeXaHUKU JKUIKOCTH 1
rasa. M.: ®UU3MATIJINT, 2013, 8 3k3.

7. K. H. Bonkos, B. H. EMenbsiHOB, B. A. 3a3umko. . TypOyseHTHbIe CTPYH - CTaTUCTUYECKUe MOJe/TH U
MOJe/lMpoBaHNe KpymHbIX Buxpeit. M.: DU3MATIINT, 2013, 30 3k3.

5.2. JlononHUTeNbHASA TUTeparypa 0 JUCLUIUIVHE:

1. B. B. J/lynés. . TeueHue peasbHbIX Ta30B C O0BIIUMU CKOpOCTsIMU. M.: ®U3MATIINT, 2007, 3 3Ks3.

2. B. 4. Hetinana, A. M. TymuH. . A3poTepMoZiMHaMMKa BO3yIIIHO-KOCMUYeCKUX CaMOJIETOB.
KykoBckuibI'TY "BOEHMEX" um. []. @. YcrunoBa, 1991, 1 3k3.

3. T. A. Tupckwuii, B. U. Caxapos, B. JI. KoBanés. . ['uriep3ByKoBast a3poZiHAMHUKA 1 TEIJIOMacCo0OMeH
CIlyCKaeMbIX KOCMUYeCKHUX alllaparoB U IUIaHeTHbIX 30H40B. M.: ®U3MATIINT, 2011, 2 3ks.

4. C. A. Jloces, A. Y. Ocuros, A. B. ¥YBapoB. ®U3uKo-xMMHUUeCKUe MPOLiecChl B Ta30Boii AuHaMmuke. T. 2
®U3UKO-XMMHUYeCKasi KWHeTHKa U TepMoAuHamuKa. M.: Hayu.-u3g. nenTp Mmexanukuy, 2002, 3 sks.

5. pen.: I. I. UépHeii, C. A. JloceB. ®U3MKO-XMMHUeCKHe TPOoLiecchl B Ta30Boii AuHamuke. T. 1 [JuHaMuKa
(hM3UKO-XUMHUYeCKUX TIPOIIeCCOB B rase U mia3me. M.: 3a-so MI'Y, 1995, 2 k3.

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

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

1. https://e.lanbook.com — 3BC JlaHs;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenrtanbHas 6ubmuoreka BI'TY « BOEHMEX» um. 1.0.
YerrHOBa;

3. https://urait.ru — O6pa3oBarenbHas nardopma «HOpaitT». [I71s1 By30B U CCy30B..

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatmonaneHast nekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro doHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMI.

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

1. Texakcriept — VTHMOPMaIMOHHBINM TIOPTaI TEXHUUECKOTO peryupoBanusi: 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- nHbOpMalloHHbBIN TTOpTas IpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHOe obecrieueHue:

1. Ansys Multiphysics 2017 Teaching Advanced;
2. Microsoft Office;



3. WPS Office.
5.6. HdopmalioHHbIe TeXHOJIOTUU:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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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. Ansys Multiphysics 2017 Teaching Advanced;
2. Microsoft Office;
3. WPS Office.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
COBPEMEHHBIE ITPOB/IEMbBI ASPOI'TIPOMEXAHNKIN

AnHoTanusa paboueii nporpaMMsl

Juciuruimna  COBPEMEHHBIE  TTPOBJ/IEMBI -  ADPOI'MJPOMEXAHUKWU  gBnstercs
JUCIUIIMHON YacTH, (POPpMHPYeMOH y4YacTHHMKaMH 00pa3oBaTe/IbHbIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TIO/ITOTOBKKM 10 HampasieHuto 24.04.03 baaiucmuka u 2udpoaspoouHamuxd. JUCLUMIIIMHA peanu3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckoit TexHuku BI'TY "BOEHMEX" um. O.®. YcruHoBa kadezapodr A9
I[TJTASMOT'A30JVUHAMUMKA U TEITJIOTEXHUKA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
ITK-95 criocobeH K KpUTHUYECKOMY MBIIIIJIEHUIO B [UGPOBOH cpejie, orleHKe WH(OpPMAIIIH, ee 10CTOBEPHOCTH,
TTOCTPOEHUIO JIOTUUeCKUX YMO3aK/TFOUeHNM Ha OCHOBAHUY TTOCTYTAIIUX WHHOPMALIUU U JAHHBIX;
[1ICK-1/24.3 criocobHOCTh (POpMyIMpOBaTh 3aJaudl PAcUeTHOTO WCC/IeNOBaHUS TI0 a3pora3ofiuHaMuKe U
nporieccam TeruioobmeHa wusgemmii APKT, Bbibuparh ¥ afanTHpOBaTh KOMMeEpDYeCKOe MPOrpaMMHOe
obecrieueHre TIOf, pellaeMyI0 3ajiady, BbIJENSATh OMpejesstomye (akTopbl BHEILIHWX BO3/EHCTBUI TpH
(hopMyTUpOBKe 3a/1au.

Conep)KaHve [JUCHMIUIMHBI OXBaThIBAeT KpPYr BOMNPOCOB, CBA3aHHBIX C COBPEMEHHBIMH ITpOOIeMaMu
a9pPOTH/IPOMEXAHUKN TEXHUUECKHUX, OUOJOTMYECKHUX W TPUPOAHBIX CHCTEM, COBPEMEHHBIMHM Ipo0IeMaMu
a’pOJMHaMUKH TUTIEP3BYKOBBIX CKOPOCTEM.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOIPOCHI /AJIsI TEKYILETO KOHTPOJIS;
 pedepar;
e KypCOBOM ITPOEKT.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoOBOJUTCA B CbOpMaXI
e 344eT.

OO1jast  TPy/I0EMKOCTh OCBOEHHSI [UCILUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmoil AWUCIUTUTHHBI

MpeAyCMOTPeHbI JieK[MOHHbIe 3aHsATus (17 4.), mpaktudeckve 3aHsTusi (17 4.), camoctosTenvHas pabora
crypeHTa (74 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
COBPEMEHHBIE ITPOB/IEMbBI ASPOI'TIPOMEXAHNKIN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PekomMeHnjyemas iuTeparypa prm:{?éKOCTb’
Pa3pen 1. Beegenue.
K. H. Bosakos, B. H. EMenbsHoB. . BeiunciuTenbHbIe
N3yueHue npefycMOTpEHHBIX .
o o TeXHOJIOTUM B 3aZlauaX MeXaHUKU >KUAKOCTH U raza: M.:
paboueii mporpamMmori OUBMATJINT, 2012 (1)
AHAaKTHqECKH)S CAHMHH 110 K. H. Bosakos, B. H. EMenbsHOB. . Beiunc/imTenbHbIe 10
PEKOMeHyeMOU TuTeparype N
TEeXHOJIOTUM B 3aJlauaX MeXaHUKU JKUJKOCTH U rasza: M.:
Y UHTEpPHET - UCTOYHUKaM DUIMATIINT, 2012 (1)
Wroro no pasgeny 1 10

Pa3nen 2. ®u3nyeckKre U MaTreMaTuyecKue MO/ie/I1 THIepP3BYKOBbIX TeUeHHUM.

W3yueHue 1peayCMOTPEHHbBIX
pabouelt mporpammori

K. H. Bosakos, B. H. EMenbsHOB. . BeiunciuTenbHbIe
TeXHOJIOTUM B 3aZlauaX MeXaHUKU >KUAKOCTH U rasza: M.:
OU3IMATIINT, 2012 (1,2)

K. H. Bosnkos, B. H. EmenssHoB, A. C. Ko3enkos.

JUJAKTUUeCKUX eJUHUL] [10 MHoOroceTouHble U Nnapasjie/ibHble BEIUUCIUTeTbHbIe 8
pPeKOMeHAyeMOU TuTepaType TeXHOJIOTUU B 3ala4aX MeXaHUKU XKUAKOCTHU U rasa. U. 3
Y UHTEpPHET - UCTOYHUKaM [TapannenbHble BEIUMCIUTETBHBIE TEXHOMIOTUU U
OasaHCHpOBKa Harpy3k# rporeccopos: BI'TY "BOEHMEX"
umM. [1. ®. YcruHosa, 2018 (1)
Wrtoro no pasgeny 2 8

Pa3gen 3. CBoiicTBa ypaBHeHH HEPABHOBECHOI'0 TeYeHHs ra3a. YAapHble BO/IHbI U 30HbI pPe/IaKCaIiH.

V3yueHue mpesyCMOTPEHHbIX
pabouelt mporpammori

I'. A. Tupckuii, B. . Caxapos, B. JI. KoBanés. .
I'unep3ByKOBasi a3poJHAMMKA 1 TEIJIoMaccooOMeH
CTyCKaeMbIX KOCMUYeCKHUX ariaparoB Y TJIaHeTHBIX 30H/0B:
M.: DU3MATIIUT, 2011 (1)

I. A. Tupckuii, B. 1. Caxapos, B. JI. KoBanés. .
I'unep3ByKOBasi a3poJMHAMUKA U TEII0OMaccooOMeH

JUIaKTUYeCKUX e[JUHMUL] 10 . 6
o CITyCKaeMbIX KOCMHUYECKHUX ariapaToB M IJIaHEeTHBIX 30H/0B:
PEKOMEHAYEMOH JMTEPAType M.: ®U3MATJINT, 2011 (1)
¥ MHTEPHET - NCTOTHHKAM K. H. Bosnkos, B. H. EMenssiHOB, B. A. 3a3uMko. .
TypOy/eHTHBIE CTPYH - CTAaTHCTUYECKHe MOZe/TH U
MOJie/IMpOBaHMe KpPyIHbIX BUxpei: M.: ®DUIMATIINT, 2013
(1,2)
Wroro no pasgeny 3 6

Pazgen 4. OcHOBHBIE CBOICTBA TeueHHH, (Y OPMHUPYIOIIMXCS MPU 00TeKaHUHU TeJl THNeP3BYKOBBIM

IMOTOKOM.

3yueHue mpesyCMOTPEHHBIX
paboueit mporpammori

B. B. JIynég. . TeueHue peasibHbIX ra30B C OO/IBIIMMU
ckopocTsavu: M.: ®U3MATIINT, 2007 (2)

IUOAKTUUECKUX eIUHUL] 110 K. H. Bosnkog, B. H. EMenbsiHOB. . BerunicimrenbHbIe 8
peKOMeHAyeMOU uTepaType TeXHOJIOTUU B 33/lauaxX MeXaHUKHU XKUAKOCTHU U rasa: M.:
Y UHTEpPHET - UCTOYHUKAM OU3MATIINT, 2012 (1,2)
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Wrtoro no paspeny 4

Pa3zpen 5. TeueHue raza c 00/1bLION MJIOTHOCTHIO 3a YAAPHOH BOJTHOM.

W3yueHue rpeayCcMOTPEHHbBIX
paboueii mporpammoi

B. B. JIynég. . TeueHue peaybHbIX ra30B C OOIBIITMMU
ckopoctsamu: M.: DU3MATIINT, 2007 (1,2)
C. A. Jloces, A. . Ocurnos, A. B. ¥YBapoB. ®usuko-
XUMHYeCKHre TIPOIeCChl B ra30Boi AuHamuKe. T. 2 Ousnko-
XUMUYeCcKasl KWHeTHKa U TepMoAuHaMuka: M.: Hayu.-u3g.

AM/AKTUUECKHX eIHHLY 110 HeHTp Mexarmiy, 2002 (1) 10
PEKOMEH/IYEMOH JMTEPATyDE pen.: I. . Uépnriii, C. A. JloceB. PU3HKO-XUMUUECKHE
Yl UHTePHeT - UCTOYHUKaM %
Trpoljecchl B ra3oBoi AuHamuke. T. 1 [InHaMuka (pU3MKo-
XMMHWYECKUX TIPOLIeCCoB B rase u mnasme: M.: M3g-so MI'Y,
1995 (1)
Wroro no pasgeny 5 10
Paspen 6. CTpykTypa yjapHOro C/101 Ha OCTPbIX M TYNbIX Tejax.
B. A. fIpomeBckuii. . Bxog B atMocdepy KocMuueCcKAx
JleTaTe/bHBIX annaparoB: M.: Hayka. I'1. pea. ¢us.-mar. iur.,
1988 (2)
N3yuenue npefyCMOTpeHHBIX B. . Bepkyt, B. M. [Topoienko, B. B. KosryH. .
paboueii mporpamMmoii HepaBHoBecHbIe (PU3UKO-XUMUUECKHE TTPOLIeCChl B
JUIAKTUUeCKUX eIMHUIL] 110 TUINep3BYKOBOM asporHaMuKe: M.: OHeproatomu3at, 1994 10
peKoMeHAyeMoM JIhTepaType 2)
Y UHTEpHeT - UCTOYHUKAM peg.: I. I. Uépnsli, C. A. JloceB. PU3MKO-XUMHUYeCKHe
rporiecckl B ra3oBoii AvHamuke. T. 1 [TuHamyKa ¢uri3vko-
XUMUYeCKHUX MPOLeccoB B rase u miasme: M.: Uzg-so MI'Y,
1995 (2)
Wroro o paspgeny 6 10

Paspen 7. I'unep3ByKoBoe 00TeKaHHe TOHKHUX Tesl. O0TeKaHHe TOHKHX TeJl C IPUTYIVIEHHBIMH HOCKOM

WA KPOMKaMH.

W3yueHue MpeayCcMOTPEHHbBIX
paboueii mporpammoi

B. d. Hetinana, A. M. TymuH. . A3poTepMoAiMHaMUKa
BO3/JyLLIHO-KOCMUYECKUX CaMo1eToB: JKyKoBCKUUBI'TY
"BOEHMEX" nm. []. ®@. YctrHOBa, 1991 (2)

AZQS;Ziqeg;ﬁ;?;ZHg Hoe B. A. sIpoueBckuii. . Bxog B aTMocdepy KocMUdeCKUX >
P AY PATYPE | erarenbhbIx anmaparos: M.: Hayka. I'n. pez. ¢u3.-mar. ut.,
Y UHTEPHET - UCTOYHUKaM 1988 (1,2)
Wrtoro no paspeny 7 5
Paspen 8. Bsizkue runep3ByKOBbIe TeUeHHsI.
K. H. Bosnkos, B. H. EmenssgH0B. . BeruniciuTenbHble
W3yuyeHnue rpesyCMOTpeHHBIX o x
o . TeXHOJIOTUU B 33/lauaxX MeXaHUKHU XKUJKOCTH U rasa: M.:
paboueii mporpammoti DUIMATIINT, 2012 (3)
AZQS;Zﬁqu;Ig;?;ZH;I Hoe B. d. Helinang, A. M. TymuH. . A3poTepMoAHHaMHUKa >
E AHTE Ifgr ) I/ICTOI-IHI/IIZ( aTlx?[]p BO3ZIYIIIHO-KOCMUYECKUX caMo/éToB: JKykoBCKUUBI ' TY
p "BOEHMEX" um. []. ®@. YctuHoBa, 1991 (3)
Wrtoro no pasgeny 8 5
Paspen 9. TeopeTuueckue 0CHOBBI ONpefie/IeHUs] TeIJIOBBIX IOTOKOB K INOBEPXHOCTH T'HIIeP3BYKOBOI0
JierarebHOro anmapara (IJIA).
K. H. Bosnkos, B. H. EmenbssgHoB. . BeruniciuTenbHble
N3yueHue npeyCMOTpEHHBIX|  TEXHOJIOTMM B 33/jadyaX MeXaHWKH KUJKOCTH U rasa: M.:
paboueii mporpamMmoii OU3BMATIINT, 2013 (2)
JUNAKTUUeCKUX eIUHUL] 10 I. A. Tupckuii, B. 1. Caxapos, B. JI. KoBanés. . 5
peKoMeHJyeMoH IhTepaType ['vrep3ByKOBasi a9pOAMHAMHKA M TETIOMacCooOMeH
Y UIHTePHeT - UCTOUHUKaM CTyCKaeMbIX KOCMUUYECKHUX anraparoB Y M/IaHEeTHBIX 30H/0B:
M.: PUIMATIINT, 2011 (2,3)
Wroro no pa3geny 9 5
Paspen 10. MuTerpanbHble KOMIIOHOBKH FHIIeP3BYKOBBIX JIeTaTe/ILHBIX anmnaparoB.
I'. A. Tupckuii, B. . Caxapos, B. JI. KoBanés. .
W3yueHnue npesycCMOTpEeHHBIX
o o T'urep3ByKOBast a3po/IvHAMUKA U TEMIOMacCoo0MeH
paboueii mporpamMmoii on )
yCKaeMbIX KOCMUUeCKUX amrapaToB U IJIaHETHBIX 30HZ0B:
AMAGKTIECCKMX EIUTHILL TIO M.: ®PU3MATIINT, 2011 (3) 7
Eﬁgffgﬁﬁiﬁﬁg& g\i’p € B. B. JIynég. . TeueHue peasbHBIX ra3oB C OONBIIAMU
P ckopoctsamu: M.: DU3MATIIUT, 2007 (2)
14 24811




Wroro no pasgeny 10 7
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
COBPEMEHHBIE ITPOBJIEMBI ADPOT'JIPOMEXAHUKHA

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta
*  BOIMPOCHI /IS TEKYIIIeTO KOHTPOJIS;

* pedepar;
e KypCOBOM ITPOEKT;
e 3aueT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

Bonpocs! ans TeKylero KOHTpoJis
Borpocs! a1 TeKylero KOHTposs BXOAAT B coctas Y MK auciunivHel.

Pedepar
Temnl pedeparos rpesacTapiieHsl B Y MK auctumuiiael. Pedepat ripescrasisieTcs: B TieuaTHoi dhopMe U
otieHnBaeTcs o 100 6anbHOH 1Kane ¢ y4eToM:
- ohopmIIeHHE TIOSICHUTETBHOU 3arucKy — 30 6asos,
- IOCTAaHOBKA J0K/Iaza 1 goknam — 30 6aios,
- 3all{UTa pe3y/bTaToOB, OTBETHI HA BOTIPOCHI M X JIOTHKA, Ky/lbTypa peurt — 40 6ainos.
Pacripefiesienye 6asioB 10 3/1leMeHTaM:
* COOTBETCTBHE COJIep>KaHUsI 3asiB/IEHHOUW TeMe, OTCYTCTBHE B TEKCTe OTCTYIIJIEHUM OT TeMbl 7 Gasios;
* COOTBETCTBUE 1Ie/IAIM U 33/lauaM JUCIUIIMHEI 7 0asI/IoB;
* IOCTAHOBKA MPO0/IEMbI, KOPPEKTHOE U3/IOXKEHHUE CMBIC/IA OCHOBHBIX HAyUHBIX U/IEH, UX TEOPETUYECKOe
obocHoBaHMe U 00bsiCHeHHe 8 6asos;
* JIOTUYHOCTH ¥ TIOC/Ie[J0BaTeIbHOCTE B U3/I0KEHWU MaTepurana 8 6anios;
* criocoOHOCTH K paboTe ¢ UTEpaTypHBIMUA UCTOYHHKAMHU, VIHTepHET-pecypcamu, CIIpaBOYHOU U
SHLIMK/IOTIeIMUECKOH JIMTepaTypor 8 6aos;
* 00beM UCCIeIOBAHHOM IUTEPATyPhl M IPYTUX UCTOUYHUKOB UH(OpMaluu 7 6asiios;
* BJIaJIeHHe MHOCTPAHHBIMU 3bIKAMH, UCIIO/Ib30BaHUE NHOCTPAHHBIX UCTOUHUKOB 7 6asios;
* CIIOCOOHOCTD K aHa/mM3y ¥ 000011eHHI0 MHG)OPMALMOHHOTO MaTepuaa, CTeleHb TOJTHOTBI 0030pa COCTOSTHUS
Borpoca 7 6annos;
* yMeHHe U3B/ieKaTh MH(OPMALMIO, COOTBETCTBYIOLLYIO TIOCTaB/IEHHOM LIe/IW, W TiepepacripeesisiTh
uHbopMaLio 7 6aos;
* HABBIKH MJITAHUPOBAHUS W YTIPaB/IeHUs BDEMEHEM TPU BBITIOTHEHUU paboThl 7 6asIioB;
* 000CHOBAHHOCTD BLIBOJIOB 7 0a/I/IoB;
* Ha/IMuMe aBTOPCKOM aHHOTaI[UK K pedepaty 7 6asos;
* IPaBWJILHOCTE OOpMIIeHHS (COOTBETCTBHE CTaHAAPTY, CTPYKTypHasi yIopsilo4eHHOCTh, CCHUTKH, LIUTATHI,
Tab/MLIbI U T.71.) 7 6anios;
* cobmogenre ob6beMa, PUGTOB, UHTEPBAJIOB (COOTBETCTBHE 0GOPM/IEHUS MTPaBUIaM KOMITBIOTEPHOTO Habopa
TeKcTa) 6 6asoB.
Pedepar cuntaeTcsi MPUHATHIM MPU Habope cTyseHToM Oosee 85 GasioB.

KypcoBoii npoekTt
[TepeueHb TeM KypCOBBIX POEKTOB BXOAUT B cOCTaB Y MK JUCLIMTITUHBL.
[NosicHuTeTbHAS 3aITHUCKa K KYPCOBOMY TIPOEKTY TIPeZCTaB/sIeTCsl B TiedaTHOU (hopMe C UCIT0/Ib30BaHUEM
penakropa Word (o6paserf B coctae YMK mo AucCIUriiHe).
Kputepuu otienuBanus (B 10-u 6aybHOM crcTeMe):
* NIPABWILHBIN pacuéT, oopM/IeHHe Pe3y/IbTaTOB B COOTBETCTBUM C TPeOOBaHUSAMM U UX 3amuTa — 10 6anios,
OCHOBaHUSIMH [IJ1s1 CHYDKEHUSI KOJTMUECTBA 0asljIoB B iUaria3oHe OT 5 /10 2 SBJIAIOTCS:
* HeyBepeHHasi 3allliTa pe3y/bTaToB pacuéTa;
* HEIOJIHbIM UM OTCYTCTBYIOLUU [1epeueHb NpejIoKeHUH 0 COZlePyKaHHUI0 3a/laHusl;
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* HeOpe)KHOe BBITIO/THEHHe TIOSICHUTE/TbHON 3aITHUCKH,

* HM3KO€ KaueCTBO rpaduueckoro Marepuana (HeBepHbI BbIOOp MaciTaba rpadyKoB, OTCYTCTBUE YKa3aHHUs
e/IMHUL] U3MepeHHs Ha rpadukax),

TpeboBanwus k 3amute KII: 3aumra KI1 ocymjecTssieTcs mepef; KOMUCCHel U3 TIperofaBareneli, Ha3HaueHHO!
TPHMKA30M 110 Kadeape B cBoOoaHOM hopMme “BOmpoc - OTBET”.

Bec KoHTpOBHBIX 5TaroB BeinosHeHus KII:

- aKTUBHOCTh M CaMOCTOSITe/IbHOCTh B X0/le BbirosiHeHus1 KIT — 25%;

- oopmsieHHe TosicHUTeIbHOU 3armcky K KIT — 15%;

- cBoeBpeMeHHoe BbInosHeHHe KIT o rpadmky KOHTpO/BHBIX Meponpusituii — 20%;

- YPOBEHbB 3all{UTHI pe3y/bTaToB, 0TBETOB Ha KOHTPO/IbHBIE BOMPOCH] — 50%.

Kpurepun ouennBanus 3amuthl KIT (o 100 6anibHOM 11Kase)

* TIOCTaHOBKA MP00/IeMbl, KODPEKTHOE M3/I0KeHHEe CMbIC/Ia OCHOBHBIX HayUYHBIX H/leH, UX TeopeTHuecKoe
obocHoBaHMe U 00bsicHeHre 10 6asios;

* JIOTMYHOCTH U TIOCJIeZJ0BAaTe/IbHOCTh B M3/I0’KeHUH MaTepyrasa 10 6asios;

* criocoOHOCTH K paboTe C MTepaTypHBIMU MCTOYHUKAMU, VIHTepHeT-pecypcamu, CIIpaBOYHOU U
SHLUKJIOTeANYeCKOr TuTepaTypoit 15 6asnos;

* 00beM ucciie[0BaHHOM IMTEPaTyphl ¥ APYTUX UCTOUYHUKOB MH(OpMaLuul5 6anos;

* CITIOCOOHOCTH K aHaIM3y U 0000111eHHI0 MHGOPMALIMOHHOTO MaTepuasia, CTeleHb MOHOTHI 0030pa COCTOSIHYS
Borpoca 15 6a/10B;

* 000CHOBAHHOCTD BBIBOJOB 15 6a/i/IoB;

* IPaBWJILHOCTE OpOpMIIeHHS (COOTBETCTBHE CTaHAAPTY, CTPYKTYypPHast yIIOpsiI0YeHHOCTh, aHHOTALHs], CCbUTKH,
LUTAaThl, TabmuLIe! U T.7.) 10 6aios;

* cobmozieHre 00béMa, IPUGTOB, UHTEPBA/IOB (COOTBETCTBHME 0hOPM/IEHHMS TIPAaBUIaM KOMITBIOTEPHOTO Habopa
TekcTa) 10 Gaos.

Konuuectro 6asios 3a KIT COOTBETCTBYIOT CIeAYIOIEH OlIeHKe:

* ipy Habope cTyzeHToM MeHee 50 6asisioB — OIleHKa "He 3aIuTHI';

* ipu Habope cTyzeHToM oT 51 710 65 6asIoB — OrleHKa "yI0BIeTBOPUTEIBHO

* ripy Habope cTyzeHTOM OT 66 710 85 6asIoB — orjeHKa "Xopomo";

* ripy Habope ctyzeHToM OT 86 10 100 GasioB — oLjeHKa "OTIUYHO"

3auer
VIToroBBIi KOHTPOJIL TI0 AUCIUIITHHE 32 9 ceMecTp TIPOXOAUT B (hopMe 3auéTa, BKITFOUAOIIEro B cebst
ZIBa KOHTPOJIbHBIX BOMPOCA.

3HaHWsl, yMEeHUsI ¥ HaBLIKW CTY/I€HTOB TIPH KOHTPOJIe B (hopMe 3auéTa ompee/sifoTcs '3auteHo", "He 3auTeHOo".
"3auTeHO" - CTYAIEHT 3HAeT KypC Ha YPOBHE OCHOBHOTO yueOHOr0 MaTepuara, JOTOTHUTE/TbHOU yueOHOH,
Hay4yHOU U MEeTOZ0I0rueCKOU JIMTepaTyphbl, yMeeT IIPUBECTU pa3Hble TOUKU 3PeHus 10 h3/1araeMoMy BOIIPOCY.
"He 3auTeHo0" - CTyleHT UMeeT Mpo0e/ibl B 3HAHUM OCHOBHOTO YueOHOTO MaTepuaa, JOMmyCcKaeT
MPYHLUITHA/TBHBIE OIIMOKY B BBINOJTHEHUH TIPelyCMOTPEHHOM MPOrpaMMoi 3a/jaHui.
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Bormpocsl
5 9 |Pa3pen 1. BBeseHue. 12 2 2 0 10 10 | 10 AL
TeKyLLero
KOHTPOJIS
Pa3pen 2. ®usnueckue u Bongzcm
5 9 |maTreMaTHUYeCKHE MOJe/TH 10 2 2 0 8 10 10 A
~ TeKyIL[ero
TUIEeP3BYKOBBIX TeUeHHH. KOHTDONS
Pazpen 3. CBoiicTBa ypaBHeHHH Bong ECH
5 9 |HepaBHOBeCHOI0 TeyeHMs rasa. 8 2 2 0 6 10 | 10 A
TeKyIL[eT0
YaapHbie BOJIHBI U 30HBI pe/laKCalMu.
KOHTDOJISA
Pa3fen 4. OcHOBHBIe CBOMCTBA Bonpocsl
5 9 TeueHUM, GopMHUPYIOIUXCA TIPU 10 2 2 0 8 10 | 10 ISt
00TeKaHHUH TeJI TUIeP3BYKOBBIM TeKyLLero
MOTOKOM. KOHTPOJISI
Bormpocs!
5 9 Paspgen 5. TeueHue ra3avc ﬁonbmvon 16 6 7 4 10 10 10 ISt
IUIOTHOCTHIO 3a yAQPHOM BOJTHOU. TeKyLLero
KOHTPOJISL
Borpocsl
5 9 Paspen 6. CTpykTypa yAapHOro cjios 16 6 2 4 10 10 | 10 Js1
Ha OCTPbIX U TYNbIX Tejax. TeKyLLero
KOHTPOJISA
Pazgen 7. Tunep3ByKoBoe 00TeKaHHe Bormpocst
5 g |TOHKHX Te. O0TeKaHHe TOHKHX TeJI C 10 5 2 3 5 10 | 10 Jst
NPUTYIUIEHHBIMU HOCKOM WU TeKyLLero
KPOMKaMH. KOHTPOJIS
5 9 Paspen 8. Bsiskue runep3ByKoBble 8 3 1 2 5 10 | 10 | Pecpepar
TeueHusl.
Pa3pen 9. TeopeTnueckue 0CHOBBI
onpeje/eHUs TeIUIOBBIX IIOTOKOB K
> 9 TMOBePXHOCTH FMIIeP3BYKOBOI0 8 3 1 2 > 101 10 | Peepar
JieTare/nbHOro annapara (ITIA).
Pa3gen 10. VinTerpanbHble Pedepar,
5 9 |KOMIIOHOBKHM rUIep3BYKOBbIX 10 3 1 2 7 10 | 10 [Kypcooi
JieTaTe/IbHbBIX anmnaparos. TIPOEKT
Bcero 3a 9 cemectp 108 | 34 17 17 74 | 100 | 100
Bcero no gucIuIuinHe 108 | 34 | 17 17 74 | 100 | 100
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IIK-95

Kputepuu oneHuBaHus

Ne 1

Ne 2
Ne 3

Ne 4
Ne 5

Ne 6
Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Ne 5

Ne 6

Bonpocbl omkpbimozo muna:

3aueM /IesIatoT BUHIVIETHI (3arvObl UM IIUTKYW) HAa KOHIIAX KPUTLEB FPaXK/JAHCKUX
CaMOJIeTOB"?

UTo Takoe MHTerpasbHas KOMIIOHOBKA CaMoJéTa?

151 uero Hy>kHbI ITIOBOPOTHBIE COIIA C U3MEHSIEMbIM BEKTOPOM TSTU B
aBUa/|BUraTesisx?

YBenvueHue TATOBOOPY>KEHHOCTHU CaMOJIeTa HY>KHO /I

BepHo 5111 yTBepsKzeHre, UTO TEXHOJIOTHUS CTesC (TeXHOIOTHSI Ma/lo3aMeTHOCTH) BeJleT K
YXYAIIeHHI0 a3pOJMHaMHUyeCKUX XapaKTePUCTHK CaMoJieTa.

CxeMa "neraroljee KpbUIo" UCMOJIb3YeTCs [/

Kak BMsItOT TofiBeCHbIE paKeThbl, 00MObI U TOT/IMBHBIE OAKU Ha a3pOAMHAMUYE CKHEe
XapaKTePUCTUKU?

[ToueMy TpH Zi03aripaBKe CaMoJjieTa B BO3/IyXe CaMOJIeT-3arpaBIluK BCEr/ia JIETUT BhILIe
camoJieTa, KOTOPBIH [103arpaBisieTcs?

,Z[]IH yero rnpyuMeHsieTCd a3pogruHaMryeCKad CXemMa <<yTKa»?

Kakue XdPdKTE€PUCTHUKHU HCTPEGI/ITEHH A 0JDKHBI 0becreunThb MmpeBOCXOACTBO B BO3yXxe
Haf HpOTI/IBHI/IKOM?

Bonpocb! 3akpbimozo muna:
YBesmueHre CKOPOCTH UCTpebuTess 10 uncia Maxa M=2 u 6osnee

1) yMeHbIIIaeT BO3MO>KHOCTh OOHAPY)KEHUSI €r0 PaZIM0IOKAIIMOHHBIMU CTAaHIIUSMHU
IBO.

2) yBe/TMUMBAET BO3MO)KHOCTE OOHAPY)KeHUSI €r0 PaZ0/I0KALIMOHHBIMU CTAaHLIASIMU
IBO.

3) ciykuT AJ1s 0becrieyeHst IPEBOCXOACTBA B BO3AYXe.
OUryphl BLICIIIETO MMAI0TaXKa Ha aBHacaioHax JETUMKY MOKA3bIBAIOT

1) A71s1 SMOLIMOHA/ILHOTO BO3J€MCTBUS Ha 3pUTeIei.
2) 7151 COOCTBEHHOTO YOBO/IbCTBUS.

3) Ans [IeMOHCTPALM TATOBOOPYKEHHOCTH M MaHEeBPEHHOCTH CaMOJIeTOB.
Kako¥i cepuiiHbIii ncTpebuTesb ObUT CaMbIM aBapUHBIM B ICTOPUM?

1) MuI-21.
2) F-15 Eagle.

3) F-104 Starfighter.
Kaxkoit 60MOapZMpOBIIMK C/ie/1aH 10 CXeMe «JIeTAoIee KPbIio»?

1) Ty-22M3.
2) B-1B Lancer.

3) B-2 Spirit
Kakoti 60MOapJUpOBIIVK SB/SIETCSA CBEPX3BYKOBLIM?

1) B-1B Lancer.
2) Ty-22M3.

3) Ty-160 Benblii n1ebeap.
Kakoti 6oMbapJupOBIIUK C/ieIaH TI0 TEXHOJIOTMU Majio3aMeTHOCTH (cTesc)?

1) Ty-22M3.
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2) B-2 Spirit.

3) B-52H Stratofortress.
Ne 7 Kaxkoii 6oMbapApPOBILMK CYMTAETCS CTPATETHUECKUM?

1) KOTOpBIN UMeeT CBEPX3BYKOBYIO CKOPOCTb KPeHCepCKOro MoéTa.
2) KOTOpbIHM UMeeT Ja/lbHOCTD T0j1éTa O6e3 go3aripaBku 5000 kM u GoJiee.

3) KOTOPBI MOXXET HECTH SiIEPHOe OpY>Kue (pPakeTbl U/Uiu O0MOBI).
Ne 8 Kaxkoii uctpebuTeib UMeeT a3poJIMHaAMUUYECKYHO CXEMY «yTKa»?

1) Chengdu J-20.
2) Dassault Rafale.

3) Eurofighter Typhoon.
Ne 9 Kakue ucTpeOUTeNM CUMTAIOTCS CAMBIMUA COBEPITIEHHBIMU B CBOMX CTPaHax?

1) Cy-57.
2) J-20 Chengdu.

3) F-35 Lightning II.
Ne 10 Kakoti uctpebutesib MOXET B3/IeTaTh BEPTHKA/ILHO Oe3 pa3bera?

1) F-35B.
2) F-22 Raptor.

3) F-18E Super Hornet.

IICK-1/24.3
Bonpocbl omkpbimozo muna:
Ne 1l Kakas ctpana npoussogut BITVIA "Aksungur"?
Ne 2 Kakoti 60eBoii BITJIA siBnsieTcs caMbIM MUHUATHOPHBIM?
1) CH-5 (Kuraii).
2) "Black Hornet" (CILIA).
3) "Mockurt" (Poccusi).
Ne 3 Kakwue TpebGoBaHMs IPebSBISIOTCS K YJapHOMY IDOHY-KaMUKaz3e?
Ne 4 Kakum TpeboBaHUSM JIO/KEH COOTBETCTBOBATh JIPOH-UCTPEOUTENH?
Ne 5 BepHo nu, uto camoseT F-35B MoXXeT caluThCS U B3/IeTaTh BePTUKAIBLHO?
Ne 6 BepHo 51, uto camosneT X-2 (ATD-X) OTHOCHUTCSI K UCTPEOUTEIAM 5 TTOKOJIEHUST?
Ne 7 K kakomy mokoyieHHI0 oTHOCsTCs uctpeburenu F-15SE, Cy-27, Dassault Mirage 20007
Ne 8 ITo kKakoli a3poAiHaAMUUeCKOU cxeMe cenaH ucrtpeburens Cy-75?
Ne 9 BepHo /i1 yTBepsK/ieHre, UTo JPOH UCTPeOHTe b JO/DKeH ObITh Maio3aMeTHBIM?
Ne 10 Bepno 1 yTBepxaeHue, uTo y Cy-47 KpbUIO UMeeT yrol CMEHHOM CTPe/IOBUHOCTHU?
Bonpocsbl 3akpbimozo muna:
Ne 1 Kakoit camomneT MOKeT B3JIeTaThb U CaZlUThCSl BePTHKABHO?
1) V-22 Osprey.
2) F-35B
3) Cy-35.
Ne 2 Kakoti BepTonET uMeeT HauOOJIbIITYI0 CKOPOCTh?

1) K-52 Annvrarop.
2) Eurocopter X3.

3) AH-64D Apache
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Kako¥i BepTo/IET MOKeT MOAHATb HauOObIINI TPy3 J/1s1 TePeBO3KU?

1) AgustaWestland AW101 Merlin.

2) Boeing CH-47 Chinook.

3) Mu-26

Kakue komrianuy pa3pabarbIBaoT B HAaCTOsIIIlee BpeMst BEPTOJIETHI C Kpelicepckoi
CKOPOCThIO mo/éta 6osee 400 Km/u?

1) "Bepronétsl Poccun”.

2) "Sikorsky—Boeing".

3) "Eurocopter".
Kakuie JpoHBI OTHOCSTCS K KacCy TsSHKENbIX yaapHbix BIT/TA?

1) X-47B.
2) MQ-9 Reaper.

3) RQ-4 Global Hawk .
Kakue BITJTA BbITIO/THEHBI C UCTIO/H30BaHUEM TeXHOJIOTMU Majlo3aMeTHOCTH (CTesic)?

1) C-70 "Oxothuk" (CyxoH, Poccus).

2) "Taranis" (BAE Systems, BeukoOpuTaHus).

3) Hongdu GJ-11 (Kuraii).

BakHeHIIMMU TpeOOBaHUSMH K POCCHICKOMY UCTPEOUTETIO TISTOTO TIOKOJIeHHST
SIBJISTIOTCST:

1) CBepXMaHeBpPEHHOCTb

2) Bricokue fieTHbIe KauecTBa

3) Maji03MHUCCHUOHHOCTD

4) MHoro¢yHKIMOHATBHOCTh
Kakoe Boopy>keHHe yCTaHOB/IEHO Ha aMepUKaHCKOM uctpebuTtesie F-22 Raptor?

1) PakeTn! K1acca Bo3yX-BO3AyX
2) 20-mMM OyLIKa
3) PakeTs! K/1acca BO3ZlyX-3eMJIst

4) Koppektupyembie aBUabOMOBI
Kaxkoii(ue) uctpebuten(v) sIBJISIOTCS TIEPEXBATUMKAMU 1€ CTOTO TIOKOIeHUs?

1) Mul-41
2)J-20
3) Saab 35 Draken

4) NGAD
Panuue CBEPX3BYKOBbLIE CaMOJIETHI OT/IMYadJ/la CIIOCOOHOCTH Pa3BHUBATb CKOPOCTL I10J1eTa
Jo:

1) 0.8 Maxa
2) 1 Maxa

3) 1.5 Maxa
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4) 2 Maxos
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