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
[HexaH ¢dakynbTeTa

JleBrxuH A.A.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AQPOI'MIPOTABOJMUHAMUKA
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YpoBeHb BbICIIIEr0 00pa3oBaHUsA Coenpanurer
®opma o0yueHHs OuHas
®dakybTeT A PakeTHO-KOCMHYeCKas TeXHUKA
Beinyckaroman Kadeapa A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
ATITTAPATOB
Kadeapa-pa3padorunk paboueit A9 IVIASMOT'A30JUHAMMKA U TEIVIOTEXHUKA
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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
UYepHbiioB Muxaun BuktopoBuy, A.T.H., JOLIeHT, Tipodeccop

[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

A8 IBUT'ATE/IN 1 DOHEPT'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeaytoimii Kadeapoit CaBapoBckuit A.A., K.T.H.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
A3BPOI'MIPOIA3OIMHAMMKA

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:

OTIK-5 — CrocobeH pa3pabathiBaTh (DU3MUECKHe W MaTeMaTHYeckre MOJeJIM UCC/IeAyeMbIX TpOLIeCCOB,
sIBJIeHUI 1 00BeKTOB, OTHOCAIIUXCS K MPodecCHoHaNbHON cepe fesiTelIbHOCTH [jisl pellieHNs] MHXeHepHBIX
3aza4

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
OIIK-5

3HAHUA:

ITpuobpeTeHre CTYAEHTOM 3HaHUM B 00/1aCTH a3pOTHPOra30[JUHAMUKH;

ornrcaHue MoJiesiell >XUAKOCTH U Tras3a;

OCHOBHbIE MeTO/bl pacyeTa 3afiad a3pOoruipora3oMHaMuKy;

MeTO/IbI TeOPeTHUUeCKOr0 W 3KCIepUMeHTaabHOTO0 MCC/e/|0BaHus Tpoliecca CBepX3BYKOBOTO TeueHUsi
rasa;

M3yYMTh OCHOBHbIE METO/bI pacueTa 3a/jau a3poruJpora3ofuHaMUKHY;

YMEHUsL:

OTIpeZie/ISiTh PEKUM JABIDKEHUS] M BUZbI COMPOTHB/IEHWH pyc/a MOTOKAa B 3aBUCHUMOCTH OT DeXHUMa
JIBIDKEHUS;

aHa/IM31pOBaTh MPOLiecC TeueHUsi CBePX3BYKOBOTIO rasa;

pellaTh 3aJja4M a3pOryApOora3oMHaMuKY;

HaBbIKU:

ITocTaHOBKY W pellieHUs ITPAKTUYeCKUX 3a71ay;

WICTI0/Ib30BaHMsI PaCueTHBIX 3aBUCHMOCTel Ji/isl OTipe/ie/ieHHs 1apaMeTPOB MOKOSIIENCS U IBIDKYLLeCs
JKUJIKOCTH;

orpe/iensaTh CKOPOCTh MOTOKa.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOucrunaa ASPOTUPOTA3OANHAMMUKA siBisieTCsl AUCIUIIMHON 00513aTe/IbHOM YacTh
6;10ka 1 mporpamMMbI TIOATOTOBKY 110 HarpasieHuto 24.05.02 IIpoekmupogaHue asuayuOHHbIX U PAKeMHbIX
osuzamesnell.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, ®PU3NKA.

Copep)kaHue AUCLUTIIMHBI SBJIsSIeTCS 0CHOBOU /151 ocBoeHus auciuiuiid: BAJITIMCTUKA PAKET,
IMPOEKTUPOBAHUE 3JIEMEHTOB KOHCTPYKIIMM ABHUAIIMOHHO-KOCMMWYECKOM
TEXHUKU "3 KOMIIO3UIIMOHHBIX MATEPHUAJIOB, HAYUHO-UCCJ/IEAOBATE/IbCKAS
PABOTA (IIOJIYYEHUE TIEPBUYHBIX HABBIKOB HAYYHO-UCCJ/IEJOBATE/IBCKOM
PABOTBI).

[MpesBapUTeIbHLIE KOMITETEHI[UH, CHOPMHUPOBAHHBIE Y 00yUarOIerocs /10 Hauasia U3yueHus TUCLIATUTUHBIL:
¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GU3NUECKHE U MaTeMaTHUeCKUe MOJIe/IA UCC/Ie[yeMBIX MPOLIeCCOB,

SIBJIEHUH 1 00BEKTOB, OTHOCAIIMXCS K ITPOoheCCUOHANMBbHOM cdepe AesTeIbHOCTH I PelleHUs
WH)KEHEPHBIX 33/1a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. IlpegvMer MeXaHUKH XUJAKOCTH M ra3a. YpaBHeHHs 3aKOHOB
COXpaHEeHHUs B MeXaHHKe )XHAKOCTH U ra3a. OCHOBHbIe MOCTY/IaThl, TOHATHE
CII/IOLIHOM cpefbl. VIHAMBUAyanbHbIe ¥ CybCTaHLMaIbHble Pon3BojHbIe. CKOPOCTh
4 8 o6beMHOro paciuvpeHus. [Ipon3BogHast OT MHTerpasna o XXUAKoMy o6bemy. BbiBoz, 13 7 5 0 2 6 15
ypaBHeHHs Hepa3pbIBHOCTH, yPaBHeHHs! 3aKOHa M3MeHeHHsI KOJIMUeCTBa JIBHXeHH s,
ypaBHeHHUs1 /11 BHyTpeHHeit sHepruu. Popmyna Koun. TeH30p HarpspkeHUH
CHMMeTpHs! TeH30pa HANPsDKeHNH B OOBIUHBIX YCI0BUSIX.
Paspen 2. KuHeMaTHKa CI/IOIIHOH cpe/ibl. Peosiornyeckue Moje/ v CIiIOIIHON
cpeabl. TpaekTopusi KUAKOI YaCTHULBI U JIMHUS TOKa. [Tosie ckopocTell CIIOIIHON
4 8 cpezibl B OKpeCTHOCTH ToukH. Teopema I'esibMroseiia. TeH30p cKopocTeit 14 8 5 0 3 6 10
nedopmariui, Gpusrueckuii CMbIC/T ero KOMIOHeHT. Mogie/b WieanbHOM )KUAKOCTH.
MO/jeb BSI3KOM HbFOTOHOBCKOM JXUAKOCTH. Ko3(dHLeHTb! BI3KOCTH A5
KarieJIbHOM )KuAKOCTH U ra3a. Popmyna CarepreHza.
Paspen 3. BekTop IUIOTHOCTH NOTOKA Teria. TepMognHaMuyecKkas Moje/lb
4 8 cpeppl. 3akoH dypee. Uncsno IMpanarna. CosepiueHHsIH ras. Hecxnmaemas 14 6 6 0 0 8 20
JKUJKOCTB.
Pa3pen 4. 3aMKHyTbIe CHCTeMbI ypaBHeHHi. FIHTerpasibl cucTeMbl ypaBHeHHH
JIBIOKeHHsI Miea/IbHOM XuaKocTH. [TocTaHOBKH 3a/iau /1S 1) HeBsA3KOro
HeTerIONPOBOJHOIO rasa, 2) BI3KOW HeC)KMMaeMOH KUAKOCTH, 3) BI3KOrO
CKrMaeMoro rasa. Aipabara. M3sHTporyeckye U aauabaTuyeckye TeYeHusI.
4 8 Apnpabara [Tyaccona. YpaBHeHHe [BIKEHUS HeabHOro ra3a B gpopme [pomeki— 22 14 7 3 4 8 25
JIsmba. MuTerpan BepHysm: o6uiuii BBIBO/, M YaCTHbIe CTydad. I'a30jMHaMUuecKue
(yHKIMM W39HTPONUYECKOro TeueHusl. IIpuMeps! Ha UCMO/Ib30BaHKUe MHTerpaia
BepHy/um. Kputnueckue napameTpbl M TeopeTHYeCKasi MaKCUMasbHasi CKOPOCTh
rasa.
Paszpen 5. DyHKIHs NPUBeJEHHOr0 pacxopa. CH/IbHbIE H c1a0ble pa3pbIBbI B
ra3oBoi AuHaMuKe. KBa3noJHOMepHbIe YCTaHOBUBILMECS /JBHXKEHHS )KUKOCTH.
4 8 Teuenue rasa B conse JlaBansi. PacueTHbIit 1 HepaCueTHbIH PeKUMBL. YC/I0BUS 27 19 6 9 4 8 10
/IMHaMU4eCKOH COBMECTHOCTH Ha CU/IbHBIX Pa3pbiBaxX. KOHTaKTHbIE Pa3pbIBbI K
yZapHble BosHbL. Afinabara Pankuna-Ttoronno. Tpy6ka [Tuto—TIpanamis. ITpsimoit
CKa4yoK yr/IoTHeHHs1. Kocoii cKayoK yrioTHeHHsl.
Pa3spaen 6. 3agaua Bia3uyca o npojo/ibHOM 00TEKaHUH MJIOCKOH M/IACTUHBI.
DOopMyIMPOBKa OCHOBHBIX JOMYyILeH!i 1 BbIBOA ITpaH/AT/Is ypaBHeHHI
4 8 MOrpaHUYHOro ¢/1051. OLieHKa TOMIMHbI TOrpaHuuHoro cost. Koadduiment 18 14 5 5 4 4 20
MeCTHOro TpeHusi. CONpOTHB/IeHHE TPeHUs T/IaCTHHbI KOHEUHOW J/TUHBL. D/IeMeHTbI
TEOPUH TypPOy/IeHTHOTO OrPaHUYHOTO CJIOS.
Bcero 3a 8 cemecTp 108 68 34 17 17 40 100
Bcero no gucuuninHe 108 68 34 17 17 40 100
<~
3.2. AyaMTOpHBIN NPAKTUKYM
Oo0neMm,
Ne | Homep u HauMeHOBaHUe
Tema MNPAKTHYECKOr'0 3aHATUA dayA.
n/n Pa3aeia JUCIUIIINHbI
qacoB

Paspen 1. Ilpegmer

JKUIKOCTH U rasa. ®opmyna Ko,

OcCHOBHBbIe MTOHATUS U BeJIMUMHBI B MEXaHUKe JKNIKOCTHU U I'a3a.
MEXdHUKH XXUIOKOCTH U OcCHOBHBIE MOCTY/1dThI, TIOHATHE CIUIOIIHOM cpenbl. B]:IBO,EL
1 rasd. ypaBHEHI/IH 3dKOHOB |ypPdBHE€HMs HEPA3PBIBHOCTH, YDABHEHUSA 3dKOHA N3MEHEHUA
COXpaHEHHWA B MeXdHHKe KO/JINM4YeCTBa ABVKEHUS, YPDAaBHEHUA OJIA BHYTPEHHEﬁ SHEPruu.

Pazgen 2. Kunemarrka
CIUIOLLIHOW Cpefbl.

CIJIOIIHOM Cpe/ibl.

TpaekTopus XKUAKOM UyacTHUIIbI U IMHUSA TOKa. [Tosie ckopocTeit
Peonornueckue mogenu CII/IOIITHON Cpe/ibl B OKpeCTHOCTH TOUKU. TeopeMa ['esibMrosbiia.

Pa3zpnen 4. 3aMKHyThIE
CHCTEMbI ypaBHEHUH.
3  |WHTerpansel cucTeMbI
YPaBHEHUU JBYKEHUSI
HJeanbsHON XKUKOCTH.

N33HTPOITNYECKOI'O TeUeHHU.

Apuabarta. MI33HTpoIUecKure U afrabaTiuecKye TeUeHusl.
Apmabara Iyaccona. I'azoquHaMuueckue GyHKIMNA

4  |Paspen 5. ®yHKUMA

CusibHBIe U c/1a0bIe

DyHKLMA IPUBELEHHOrO pacxofa. TeueHus rasa B Coruie
MpYBeJIEHHOI'0 Pacxo/a. JlaBansi. PacuéTHbIi U HepaCUETHBIM PEXKUMBI.
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pa3pbIBbI B ra30BOi
[IUHaMUKe.

Pa3pen 6. 3agaua bnasuyca

3agaua biasuyca o po/j0/IbHOM 00TEeKaHUM 1710 CKOM TJIACTUHBI.

5 |0 mpojonbHOM 00TeKaHUH 4
- O1jeHKa TOMIIMHBI IOTPAHUYHOTO CJIOS.
TJIOCKOM T/IaCTUHBI.
Bcero 3a 8 cemectp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0neMm,
Ne Homep n HanMeHOBaHue pa3jesa
Tema /1a00paToOpHOro NpakTHKymMa aya.
n/n AUCLUIINHBI
4acos
OrnpesiesieHe a3poAUHAMUYECKUX
1 " XapaKTePUCTUK TPOGUIIS 110 2
Pasgen 4. 3aMKHyTbIe CUCTeMbl ypaBHEHUN.
2 pacrpejesieHrr0 aBIeHuUs.
NHTerpansbl cucTemMbl ypaBHEHUN JABMKEHUS I/I
WIeaTbHOM KUKOCTH. ccrejoBaHUe a3pOAMHAMUYeCKUX
2 XapaKTepUCTUK ONepPEHHOro Tesla Ha 1
a’spo/ilMHaMHYeCKHX Becax
3 Pazpen 5. ®yHK1MA IPUBEEHHOTO pacxoja. VicTeueHus rasa U3 cocyga KOHEUHOTO 4
CunbHble U cy1abble Pa3phIBBI B ra30BOH obbema.
4  |AMHaMHUKe. Teuenus rasza no coruty JlaBasis. 5
5 CKauKy yMJIOTHEeHHS] B CBEPX3BYKOBOM 3
Paspen 6. 3agaua biasuyca o npofoabHOM repepaciIupeHHoN cTpye.
6 00TeKaHMUH I1710CKOH IJIACTUHBI. Harekanue CBerBBYKOBOﬁ CTpyH Ha 2
rperpagy KOHeUHbIX pa3MepoB.
Bcero 3a 8 cemecTp 17
3.4. CamocrosTennbHas pabdora crygenta (CPC)
No Homep 1 HaumeHOBaHMe pa3jesia Oomnem,
Cojep>kaHue yueOHOro 3a/jaHus
n/n JMCLIUII/INHBI 4JacoB
Pazgen 1. IlpeameT MexaHUKU )KUJKOCTU U (MI3yueHue TIpelyCMOTPEHHBIX MPOrpaMMoit
1 |ra3a. YpaBHeHUs 3aKOHOB COXPaHeHUs B IUJAKTUUeCKUX eJUHUIL] 10 KOHCIIeKTaM JIeKI[1i 6
MeXaHUKe KUAKOCTH U rasa. U peKOMeH/1yeMoi TuTepaType.
. W3yueHue mipelyCMOTPeHHBIX MPOrpaMMOii
Pasgen 2. KnHeMaTyKa CIUJIOIIHOM CPefbl. Y PEAY P porp .
2 . IUJAKTUUeCKUX eJUHUIL] 10 KOHCIIeKTaM JIeKIui 6
Peonorrnueckvie Mozieny CIIOLIHOM CpeJibl. M
U peKOMeH/1yeMoi TuTepaType.
W3yueHue mipe/lyCMOTPEeHHBIX MPOrpaMMOii
3 |Pasgen 3. BeKTop MJIOTHOCTH TIOTOKA Teruia.|AUAaKTUYeCKUX eZIMHUL] 110 KOHCIIeKTaM JIeKLUi 4
TepMogHaMuUecKasi MOJe/ib Cpe/ibl. U PeKOMeH/1yeMoM TuTepaType.
4 IToaroToBka K 1a00paTOpHBIM 3aHATUSIM. 4
5 .. |[ToAroroBka K 71aD0paTOPHBIM 3aHSATHSIM. 4
Pazpen 4. 3aMKHyTbIe CHUCTeMBI ypaBHEHHH. I/I =
5 VIHTerpaibl CHCTeMbI YpaBHeHH M BivkeHusi| ) (chie MPEAYCMOTPEHHBIX MPOrpaMMon 4
WIea/TbHOM KUIKOCTH. AM/IAKTHYECKIX eHHHLY 110 KOHCTIeKTaM JIeKLMH
Y peKOMEH/1yeMOU JIuTeparType.
7 [MToaroToBKa K 1ab0PaTOPHBIM 3aHSATUSIM. 2
Paznen 5. dyHKUYS TPUBEIEHHOTO W3yueHue mipe/lyCMOTPEHHBIX MPOrpaMMOit
8 |pacxoga. CusbHbIe U C/1a0ble pa3pbiBbI B |IWAAKTUUYECKUX €IMHUI] [0 KOHCIIEKTaM JIEKI[UH 2
ra3oBoi AMHAMUKe. U PeKOMeH/1yeMOoM TuTepaType.
9 OdopmsieHre 0TUeTOB /s 3aluThl JIP 4
W3yueHue nipeyCMOTPEeHHBIX NPOrpaMMOi
10 IUAAKTUUeCKUX eJUHUL] M0 KOHCIIeKTaM JIeKLUi 1
Pazgen 6. 3amaua Bfa3Hyca 0 MPOAOMIBHOM. |y heoven tyemoit IUTepaType.
00TeKaHWU TUIOCKOH T/IaCTUHBI,
11 IMoAroToBKa K 1ab0PaTOPHBIM 3aHATUSM. 1
12 OdopmsieHre 0TYETOB /IS 3aIUThI JIP 2
Bcero 3a 8 cemectp 40
7 35123




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJE/IM CEMECTPA
1 2 |3 4 5 6 (7| 8 9 10 | 11 (12 13| 14 |15| 16 | 17
8 JIP TexkK | JIP | OP JIP | TexK | P | JIP JIP P

Ycii0BHBIe 0003HAYCHUSA:

e JIP — aparHOCTHUECKasi paboTa;
e TekK — BOIpOCHI [j151 TEKYILETO KOHTPOJIS;
o JIP — naboparopHast pabora.

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromux dhopMax:

[IMarHoCTUYeCKasi pabora;
BOIIPOCHI /IS TEKYIIIETO KOHTPOJIS;
naboparopHas pabora.

IIpomMeskyTouHasi arTecTanus IPOBOAWUTCS B popMax:

5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. T'yceB. . MexaHMKa )XUIKOCTH U rasa. Mocksa: FOpaiit, 2020, 371. pec.

2. M. T. Mowucees, FO. M. ITupkyHoB. . OcHoBbI a3porazoguHamuky. CI16.6I'TY "BOEHMEX" um. [1. ®.
Ycrtunoga, 2006, 3. pec.

3. FO. M. LIupKyHOB. . JIeKLUY 110 MeXaHUKe >XUAKOCTH U raza. CI16.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2013, 311. pec.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepuognueckue U3faHus:
1. W3Bectus Poccuiickoli akaZieMun pakeTHBIX U apTU/I/IePUACKUX HayK.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHMsI TUCLIUIITVHBI, 3/IeKTPOHHbIE OMOIMOTeUHbIe CUCTEMBI:

1. http://library.voenmeh.ru/ — ®yHziamenransHast oubmoteka BT TY «BOEHMEX» um. [1.®. YcTruHOBa;
2. https://urait.ru/ — I'naBHas — Ob6pa3oBarenbHas iatdopma FOpaliT. 111 By30B U CCy30B..

CorpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLoHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texskcnept — MHbOpMaLMOHHBIN OPTal TEXHUYECKOT0 peryaupoBaHusi: HopMel, mpaBu/ia, craHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalOHHBIN TIOpTasl IpaBoBoi HHGOpMAaI[UH.
5.5. TIporpamMmMHOe obecrieueHue:
He Tpebyercsl.

5.6. H(opmaliMoHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. 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:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. JTaGopaTopHbIe 3aHATHA:

1. YcTaHOBKa /17151 U3yUeHUs] UCTeUeHUs rasa u3 6asioHa;
2. JTo3ByKOBast aspoiuHaMuueckas Tpyba ACT-1;
3. Tpyba GosbIux ckopocTeil Marnasi cBepx3ByKoBasi Tpy0a.

6.4. IIpouee:

1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MecTa CTy/IEHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Ii71st pabOTHI B 3/1IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
A3POI'IPOTA30ANNHAMUKA

AnHoTanusa paboueii nporpaMMsl

Oucipnmaa ADPOTUJIPOTA3OAUHAMMKA  sBisieTcsi AWCLUTUIMHON 00s13aTe/IbHOM 4YacTH
0/10ka 1 mporpaMMel MOATOTOBKM IO HarpasjieHuio 24.05.02 IIpoekmupogaHue agudayUOHHbIX U PAKenmHblX

dsuzamesell. JJUCIMIIMHA peanu3yeTcs Ha dakynbTeTe A PakeTHo-KocMuueckast TexHuka BI'TY "BOEHMEX"
M. [J.®. Yerunosa kadeapoit A9 ITNIASMOTA30ANHAMUMKA U TEITJIOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-5 CriocobeH pa3pabaTbiBaTh (pr3nUecKre ¥ MaTeMaTHUeCKrue MOZEA UCCIelyeMbIX TIPOLIECCOB, sIBJIEHUH
1 00BEKTOB, OTHOCAIUXCS K TIPoheCCHOHATBHOM cdepe [esITeIbHOCTH [JI/Is PellieHNs MHKeHePHbBIX 3a71ad.

Copep>xaHue AUCLATIMHBI OXBaTbIBAaeT KPYT BOIIPOCOB, CBSI3aHHBIX C Ta30[MHAMUUeCKUMM TIpOLieCCaMU.
OOyuaemble 3HAKOMSTCS C OCHOBaMH T€OPETUUECKON U TIPUK/IaZIHOW MeXaHWKU KUIKOCTH M Ta3a, UTo CTYXKUT
OCHOBOU UX Ja/bHeMIIel npodeCcCHOHAIBLHOM esTeTbHOCTH.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHHI CleiyIoliiie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOMPOCHI /iJIsl TEKYILIEr0 KOHTPOJIS;
e jaboparopHas pabora.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ DJK3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI
MpeAyCMOTPeHbI TeKLMOHHbIe 3aHsATHs (34 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHslii npakTukym (17
4.), caMoCTosITe/IbHast paboTa ctyzaeHTa (40 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
A3POI'IPOTA30ANNHAMUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 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.

HaumeHnoBaHue padoThI

PekoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. HPEAMET MeXdHHMKH )XUIKOCTH U rd3d. YPaBHEHI/IH 3dKOHOB COXpdHE€HHUA B M€XdHUKe
XHUJAKOCTH U rasa.

A. A.Tyces. . MexaHuKa )XUJKOCTH U rasa:
N3yueHue ripelyCMOTPEHHBIX ITPOTrPaMMOii Mocksa: FOpatiT, 2020 (1)
IUIAKTUUEeCKUX eIMHUL] 110 KOHCIIeKTam M. I'. Moucees, FO. M. JupkyHOB. . OCHOBBI 6
JIEKLIMM U PeKOMeH/1yeMOl1 JInTeparype. asporazoguHamuku: CI16.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2006 (1)
Wrtoro no pasgeny 1 6
Pa3fen 2. KunemaTuka CIuiomHou cpepbl. Peosrornueckue Mojie/y CIJIONIHOM Cpeabl.
A. A.Tyces. . MexaHuKa XUJKOCTHU U rasa:
W3yueHnue npefyCMOTpeHHBIX IPOrPaMMOM Mocksa: FOpaiit, 2020 (2, 3)
IUaKTHYeCKUX eJUHUL] 110 KOHCIIeKTaM FO. M. LlupkyHOB. . JIeKIju1 1o MeXaHHUKe 6
JIEKIUN ¥ peKOMeHTyeMOii iuTeparype. >kuakocTy v rasa: CII6.BI'TY "BOEHMEX"
M. [I. @. YctuHOBa, 2013 (2)
Wtoro no pa3neny 2 6
Pa3fen 3. BekTop N/I0THOCTH MOTOKA Tensla. TepMoguHaMuueckas Mo/ie/ib Cpeabl.
V3yueHue pe/yCMOTPeHHbIX [POrpaMMOit A. A.Tyces. . MexaHuKa XUJKOCTH U rasa:
[MIaKTUUEeCKUX IUHUII] 10 KOHCIIeKTaM Mocxsa: FOparir, 2020 (4) 4
JIeKLi1 ¥ PEKOMEH/YEeMOii IUTeparype. FO. M. IlupkyHOB. . JIeK1juu 110 MexaHuKe
>kupkocTy v rasa: CITI6.6T'TY "BOEHMEX"
IMToAroToBKa K 1ab0paTOPHBIM 3aHATUSAM. um. JI. @. Ycrusosa, 2013 (2) 4
Wrtoro no pasgeny 3 8
Pa3gen 4. 3aMKHyThIe cHCTeMbI YpaBHeHHH. VIHTerpassl cucTeMbl YyPaBHEHHH ABIKEHHUS H/iea/IbHOM
JKM/JKOCTH.
[ToAroToBKa K J1IabOPaTOPHBIM 3aHATHSIM. FO. M. [I¥pKyHOB. . JIeKL{iH [0 MeXaHHKe 4
- >kuAKoCTH U raza: CIT16.BT'TY "BOEHMEX"
N3yueHue ripeyCMOTPEHHBIX POrPaMMOK um. JI. ®. Yerurosa, 2013 (3)
ANAAKTHYECKIX EAMHUL] I10 KOHCIIEKTAM A. A.TyceB. . MexaHuKa XUJKOCTH U rasa: 4
JIEKL[MI 1 peKOMeHyeMOii JIuTeparype. Mocksa: FOpaiit, 2020 (5)
Wroro no pasgeny 4 8
Pazgen 5. ®yHKIUsA NpUBeAeHHOr0 pacxoga. CuibHbIE U (J1a0ble Pa3phIBhI B ra30BOi JUHAMUKE.
IMoaroToBKa K 1ab0paTOPHBIM 3aHSITUSIM. FO. M. LIUpKyHOB. . JIeKLjH 10 MeXaHHKe 2
N3yueHue ripelyCMOTPEHHBIX POrPaMMOi >kugkocTH v rasa: CI16.6T'TY "BOEHMEX"
JUIAKTUUeCKUX eJUHUL] [0 KOHCIIeKTam uM. [I. @. YctuHora, 2013 (4) 2
JIEKL[MM 1 peKOMeH/1yeMoii JTuTeparype. A. A.TyceB. . MexaHMKa »XU/IKOCTH U rasa:
OdopmieHne 0T4eTOB 151 3aIUThI JIP Mocksa: FOpaiit, 2020 (6) 4
Wroro no pasgeny 5 8
Pa3pgen 6. 3apaua biiazuyca o npofo/IbHOM 00TeKaHUH MJIOCKO#H IUIaCTHHBI.
W3yueHnne rpesyCMOTpeHHBIX IPOrpaMMOM FO. M. LlupkyHOB. . JIeK1juu 110 MeXaHuKe 1
12 35123



[JUAKTUYeCKUX eJMHUL] TI0 KOHCIIEKTaM
JIEKL[MI 1 PeKOMeH/1yeMOi1 JInTeparype.

IMToaroToBKa K 7ab0paTOPHBIM 3aHSTUSM.

OdopmieHure oTueToB A1 3auThl JIP

»kuakocTy U rasa: CII6.6I'TY "BOEHMEX"
M. [I. @. YctunHosa, 2013 (5)
A. A.Tyces. . MexaHuKa XUJKOCTHU U rasa:
Mockga: FOpaiiT, 2020 (6)

Urtoro no pasgeny 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
AJPOI'NIPOTA30JUHAMUKA

®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

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
¢ jabopaTopHasi paboTa;

e 5K3aMeH.

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.

Bonpocsl A1 TeKyIero KOHTpoJis

OTBeTh! Ha KOHTPOJIbHbIE BOIIPOCHI 0 OIpeZie/IeHHbIM pas/esiaM JUCLUIIMHBL OCY1LeCTBISIOTCS B
yctHo# (opme. CTyZeHTy 3a/jal0Tcsl 3 BOIIPOCa B paMKax U3yyaeMoro pasziena, Jyisl yCIelIHOH aTTecTaluu
HeoOX0MIMO TIPAaBU/IEHO OTBETUTD Ha 2 U BBIIIe BOITPOCOB. OTBET Ha BOMPOC JJO/DKEH ObITh MPaBUJIBHBIM,
cofiep>KaTe/IbHbIM, apTYMEeHTUPOBAHHBIM.
CrnircoK KOHTPO/BHBIX BOTIPOCOB MpeficTaBieH B YMK.

JTa6oparopHas pa6ora

Honyck k JIP
orycK K BbIMOTHEHHUO JIP POMCXOAUT NP YCJIOBUY HAMUKMS y CTy/IeHTa MeYaTHOW BePCHUU OTYeTa 110
naboparopHoii paboTe, Co BCEMHM C/ieJTaHHBIMUA PacyeTaMH U BbIBOJAMH.

Ortuer 1o JIP

Otuet o 1abopaTopHOU paboTe Mpe/ICTAB/SETCS B EUaTHOM BU7Ie B JopMare, MpelyCMOTPEHHOM IT1a6/I0HOM
oTuera 1o j1abopatopHoii pabore. 3amuTa oTYeTa MPOXOAUT B OpMe /IOK/IaJia CTY/|eHTa IO BBITIOJTHEHHON
paboTe 1 OTBETOB Ha BOIIPOCHI TIPEIOAaBaTe/Is.

B ciyuae ecii ohopMieHHe OTYeTa U NOBe/IeHHe CTY/IeHTa BO BPeMsI 3alllUThl COOTBETCTBYIOT YKa3aHHBIM
TpebOBaHMsM, MpernoaBare/ib MPUHUMAET 1ab0paToOpHYIO paboTy Kak CAAHHYIO.

OCHOBaHUSIMY JIJIS He TIPUHATHS WA He 3alUThl JJabopaTopHOU paboThI, SBISAETCS:

* HeOpeXKHOe BBIMOTHEHHE,

* HU3KOe KaueCTBO rpaduueckoro Marepuasna (HeBepHbIN BbIOOD MaciTaba uepTeskel, OTCYyTCTBHE YKa3aHUsS
e TUHUL] U3MePeHUst Ha rpadMKax, OTCYTCTBHE Ha3BaHUsA rpaduka).

* OTCYTCTBUSI HEOOXOUMBIX Pa3ZesioB,

* OTCYTCTBUSI He0OXOAUMOT0 rpauuecKkoro MaTepuarna,

* HEKOPPEKTHOH 00pabOTKY pe3y/bTaToB U3MepeHHH.

JK3aMeH

WToroBeiii KOHTPOJIb 10 AUCLUIUTMHE TTPOXOAUT B popMe 3K3aMeHa, K KOTOPOMY /10y CKaeTCs
00yuaromuiics Py YC/IOBUH TTOJTHOTO BBITIOHEHUS BCEX MEPOTIPUSTHH, TIPeIyCMOTPEHHBIX rPahuKOM
KOHTPOJIbHBIX MepOTIPUSTUNA. DK3aMeH IMPOBOUTCS B (hopMe OTBETOB Ha 2 BOTIPOCA SK3aMeHaIlMOHHOTO
6unera. Komriekt 6uieToB BXoAUT B coctaB YMK quciiuriisbl. ITOTH ¢lauu 9K3aMeHa Ol[eHUBAoTCA
Clely oM 00pasom:

— TOJIHBIM TTPaBU/ILHBIN OTBET Ha 00a BOMPOCA — OT/IMYUHO;

— TOJTHBIHM MPaBU/IbHBIN OTBET Ha OJMH U3 BOMPOCOB C JOTIO/THUTEbHBIM coOece/[0BaHHEM 110 BTOPOMY —
XOpOILIO;

— HeroJIHbIe OTBETHI Ha 006a BOMPOCa C [JOTOHUTE/TbHBIM COOeceloBaHUEM T10 UX TeMaTHKe —
Y/IOB/IETBOPUTEJIBHO;

— HerlpaBWJ/IbHbI€ OTBETEI U HETOTOBHOCTL K CO6ECEAOBEIHI/II-O 10 TeMaM Ousiera — HeyJOBJ/IETBOPUTEJIBHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B
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Paspgen 1. Ilpepmer
MeXaHMKH )XUAKOCTH M rasa. Bonpocs! g
4 8 |YpaBHeHus1 3aKOHOB 13 7 5 0 2 6 15 TeKyIlero
COXpaHeHMA B MeXaHHUKe KOHTDOJIS
JKM/IKOCTH U rasa.
Pazpnen 2. KuHemaruka
CIUIOIITHOM cpejbl Boripocet s
4 8 : 14 8 5 0 3 6 10 TEKYII[ero
Peosiornueckue mogeiu
o KOHTPOJIA
CIJIOIIHOM Cpefpbl.
Pazpgen 3. BeKTop m10THOCTH
NMOTOKa Teria. Borpock! A7t
4 8 14 6 6 0 0 8 20 TeKyIlero
TepmoguHamuueckas
KOHTDOJIS
Mo/ie/ib CpeABbl.
Pa3zgen 4. 3aMKHYyTBIe Bomnpoce! ans
CHCTeMBbl ypaBHeHHIA. TeKyILero
4 8 |HnTerpasnbl cucTeMbl 22 | 14 7 3 4 8 25 KOHTPOJIf,
yPaBHeHM ABM)KeHHs JlaboparopHast
H/leaIbHOU KUJKOCTH. pabora
Paspen 5. dynkuus Bormpocs! ans
NpHBe/eHHOT0 Pacxoja. TeKyILero
4 8 |CusbHbIe U c/1a0b1e 27 | 19 6 9 4 8 10 KOHTPOJIA,
pa3pbIBbI B ra3oBoii JTabopaTopHast
AUHAMHKe. pabora
Pazpgen 6. 3agaua biasuyca o
4 8 |mpopgosbHOM 00TeKaHUM 18 | 14 5 5 4 4 20 Ha60£113§(”1;¥§Haﬂ
IUIOCKOM IJIACTHHBI. P
Bcero 3a 8 cemectp 108 | 68 | 34 17 17 40 100
Bcero no auciun/InHe 108 | 68 | 34 17 17 40 100
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OneHouHble MaTepuaJbl o guciunaude ADPOT'MIPOI'A30JUHAMMUKA

OIIK-5 - CnocobeH pazpabambieamb pusuueckue u mamemamuueckue mMooeau uccaedyembiX npoyeccoe,
f6/1eHUll U 006eKMO08, OMHOCAWUXCS K NpogheccuoHanbHOU chepe dessmenbHocmu 04151 peuleHus
UHJiCeHepHbIX 3a0ay

Ne 1

Neo 4

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allMIINTe apryMeEHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OoTBeTa

JonoyHnTeIbHO K TpeM 0CHOBHBIM TocTtynaram MJKI' nprHrMaeTcs runoresa o CripaBefi/IMBOCTH
K/IaCCUUYEeCKOM TepMOJMHAMUKH, UTO 3TO O3HaJaeT:

1. Bpems mpuxo/ja 3/1eMeHTapHO KUJKOH YaCTHIILI B TEPMOJUHAMUUECKOE PABHOBECHE PABHO
0eCKOHEUHOCTH.

2. BPEMSI rnmpuxoaa BHEMEHTapHOﬁ )KI/I,E[KOﬁ YaCTULllbl B TEPMOAWMHAMKWUYECKOE€ PaBHOBeECHE€ MHOI'O MEHbIIIE
BpEeéMEHHM 3aMEeTHOI'o MU3MeHEeHUA ra30JHaMNYeCKHX ITapaMeTPOB IIpU ee NBU)KEHWU.

3. BPEMH npuxoaa BHEMEHTapHOﬁ )KI/I,E[KOﬁ UaCTULbI B TePMOAWHAMKWUECKOE PaBHOBECHE MHOI'O 6oIBIIIe
BpPpEMEHHN 3aMEeTHOI'0 U3MeHEHUA Ira30JMHaMNYeCKHX ITapaMeTPOB IIpU ee NBU)KEHWU.

4. BpeMH npuxoaa BHEMGHTHPHOﬁ )KHAKOﬁ UdCTULBI B TEPMOAVMHAMHUUYECKOE PAaBHOBECHE DABHO
BPpEMEHHU 3aMEeTHOI'0 U3MEHEHHS I'a30AMHAMUUECKUX T1IapAMETPOB IPU €€ ABUXXEeHUU.

ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

UTo 1rokKa3bIBaeT unciio PefiHonbaca?

ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

YcTaHOBUTE COOTBETCTBHE THIIA Ta30/MHAMUUECKOTO pa3phiBa U €r0 OMMCAHNEe CBOCTE:

1. IToTOK IPOXOAWT Uepes pasphbIB, AaBleHHe U TeMIlepaTypa pe3Ko pacTyT, UMC/I0 Maxa CTaHOBUTCS
[03KYKOBBIM (MeHbllle BEJIMYNMHBI 10 Pa3phiBa)

2. TToTOK He MPOXOUT Yepe3 pa3phiB ([BMXKETCS TIapaslie/IbHO WIW MOKOUTCS), IaB/IeHUS cpeji ¢ 00enx
CTOPOH pa3pbiBa paBHbI, OCTajIbHbIE TTaPAMEeTPhI POH3BOJIbHBI

3. TToTOK MPOXOJUT Yepe3 Pa3pbiB, IVIOTHOCTL W IHTPOMHS PE3KO PacTyT, Yyncio Maxa CTaHOBUTCS
CBEPX3BYKOBBIM (MeHbllIle BEeJINUUHBI [I0 Pa3phbiBa)

A. CunibHBIN CKauOK yIUIOTHEHUSI
B. Cnabblii CKauoK yIIOTHEHHUST
B. beckoHTaKkTHasi MOBEPXHOCTh
I'. KoHTaKTHBII pa3phIB

. Beep xapakTepucTuK
IIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBUE
CooTHecHTe U3MeHeHe NapaMeTpOB B TIOTOKe U MOBeJjeHNe JTMHUM XapaKTepHUCTUK B 3TOM MOTOKe:

1. XapakTepucTrKu 06erx ceMeiiCTB IPSIMOJIMHENHBI U He MEHSIIOTCS B ITOTOKE
2. XapaKTepuCTHUKHU OJHOTO CeMelCTBa MPSIMOIMHEeHBI M 00pa3yoT pacXOsILUACs Beep
3. XapakTepuUCTHKHU OJHOTO CeMelCTBa MPSAMOIMHENHBI U 00pa3yIoT CXOASIIUNCS Beep

4. XapaKTepuCTUKUA OFHOTO CEMEeMCTBA MPSMOIMHENHBI U 00pPa3yroT B 00/1aCTH CXOASIIAXCS
XapaKTepUCTUK JIMHUIO WX TlepecedyeHust

5. XapaKTepI/ICTI/IKI/I 00enx ceMeucTB KPHBOHHHEﬁHLI, HX HAKJ/IOH I10 OTHOIIIEHHWIO K HAllpaB/JI€HUIO
ABW)KEHMA IMOTOKa YMEHBIIIAETCA

A. Tlotok Pa3roHAEeTCA U MPpOA0J/DKAeT ABUTdaThCA B TOM K€ HallpdB/JI€HUN
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b. IToToK TOpMO3UTCS ¥ IOBOpAYMBaeT OKOJI0 BOTHYTOTO JBYTPAHHOIO yIJia WM BOTHYTON
TOBEPXHOCTH

B. IToTok pa3roHsieTcst ¥ MOBOPAYMBaeT OKOJIO BBIMTYKJ/IOTO ABYTPAHHOTO yTJIa UM BBITTYKJION
TTIOBEPXHOCTH

I". B noToke 06pa3yeTcst KOCOM CKauOK YTJIOTHEHHUS
. TTOTOK TOPMO3UTBCA U NPOJOJDKAeT ABUraThCS B TOM K€ HarlpaB/IeHUu!

E. OHOpO/HBIN TTOTOK
Ne 5 TIlpouuTaiiTe TEKCT ¥ YyCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh

Onpe/ieiuTe MOCEI0BATETBHOCTD AeHCTBUSA /ISl PEIIeHUs 3a/jauu 00 YCTaHOBUBIIIEMCS TEUEHUH Tra3a
1o coruty JlaBasisi ¥ HCTEUeHUIO CTPYH U3 HETO:

1. Yepes reoMeTpHt0 COTI/Ia MOAYYUTD OTIPe/Ie/IMThH pacripesiesieHre pacueTHOTO yucia Maxa 1o ocu
COTL/Ia yepe3 CBsI3b C MpUBeJeHHON (GYHKI[He pacxo/ja U OTHOLIIEHUeM TUIoLaZield TIoTePeuHbIX CeueHnn
coria

2. [TonyurB mapaMeTphbl IIOTOKA Ha Cpe3e COTlIa, HAWTH PeXXUM MCTeUeHHs CTPyH

3.Tlo H33HTPOIMNYECKUM beHKL{HHM " MapaMeTpaM TOPMOXXE€HHW A HalTH pacripeze/ieHre rmapaMeTpoB
BAOJIb OCH COIl/Ia Uepe3 pacrpesejaeHre ynucjia Maxa

4. ITonyuuTb UCXOJHbIE JAHHBIE: TapaMeTPbl TOPMOyKeHus (IlapaMeTphl B KaMepe CropaHusi) !
reOMeTPUIO COIlIa

5. Ilo cTereHn HEPACYUETHOCTH OTIPEJEe/TUTh TUTIOBYHO CTPYKTYPY CTPYH TOC/Ie BbIXO/A M3 COTIa U
paccuuTaTh rapaMeTphl B 30HaX CTPYH, UCIIOJB3Ysl COOTHOIIIEHHS Ha CKaUKaX YIJIOTHEHUS U B BOJTHAX
paspekeHus1

Ne 6 TIIpouMTaiiTe TEKCT M YCTAaHOBUTE TTOC/IE/[OBATETHHOCTD
KakoBa nocsiefloBaTe/IbHOCTh pelleHus 3aauy B a3poruipora3ofiiHaMuKe:

1. ®opmupoBaHue GU3NKO-MeXaHNUeCKOTO OMHMCaHUS 3a/jaul (KTFOUeBBIX eHCTBYIOMINX (haKTOPOB)
2. PellleHMe TIPUKJIaJIHOM 3a/jaukl UM CEPUH 3a/iay, 3aBUCSIIMX OT rapaMeTpa (U/Iu apaMeTpoB)

3. OnipefiesieHye NapaMeTPOB 3a/lauk, U3BECTHBIX (9KCIIePUMEHTAaJIbHBIX) JAHHBIX U 1]e/IeBbIX
roKasaresen

4. TTowucK ¥ aHa/IN3 paHee BHITIOJTHEHHBIX pellleHu, aHa/Tu3 HayYHO-TeXHUUeCKOHN JINTepaTyphbl
5. BeesieHue v 000CHOBaHMeE JIONYIEHNH, (OPMUPOBaHUe MaTeMaTHUYeCKON MO/e/n
6. AHa/ii3 pe3y/IbTaTOB, CPaBHEHUE C FKCTIEPUMEHTAaMH U 11e/IeBLIMU TT0Ka3aTeIsiMU

7. IlocTpoeHue UMCIeHHON MOZe/M WX NMOUCK aHAIMTUYECKOTO peLleHus (eC/id BO3MOKEH)

Ne 7 TIpouwTaiiTe TeKCT, BEIOepUTE MPAaBUIBHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

Ecyu cpesia TOKOWTCS WJTH [IBMXKETCS Kak abCOTFOTHO TBEP/I0e TeJI0, TO U3 MO/ BSI3KOTO ra3a (BA3KOU
HBIOTOHOBCKOM >KUJJKOCTU) CeAYeT, UTo:

1. B Takoli cpefie He JeMCTBYIOT HapsDKEHUST
2. B cpefie melicTBYIOT HOpMaJbHbIe U KacaTre/lbHble HarpshKeHust
3. B cpene AeliCTBYIOT TO/ILKO KacaTe/bHble HalpsKeHUsT

4. B cpefie [eliCTBYIOT TO/IBKO HOpMasibHble HapsDKEHUsT

Ne 8 TlIpouuTaiiTe TeKCT, BeIOepUTeE MPAaBUIBHBIN OTBET U 3alMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Koz0a mpaexmopuu u auHuu moka cosnadaiom?

1. Bcerna coBrmaiaioT
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2. Hukorzia He COBMAaAar0T

3. Bcerza coBnaziatoT B yCTaHOBUBILIEMCS peXXUMe
4. Bcerza coBNaZatoT B HeyCTAHOBUBILIEMCS PeXXUMe
5. Bcerga coBnagatoT rpu JlaMUHapPHOM JBH)KEHHN

Ne 9 TIpounTaliTe TEKCT U 3aIMIIUTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
YTo Takoe coruio JlaBansa?

Ne 10 TTpouuTaiiTe TEKCT, BEIOEpUTE NPAaBUIbHBIE OTBETHI M 3aNUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

Ha moBepxXHOCTH TBEP/[OTO TeJia Jijisk BA3KOT0 COBEPIIIEHHOTO ra3a CTaBATCS C/eyIOIMe rpaHUuUYHbIe
yCJIOBUSI:

1. CKopoCTh U TeMriepaTrypa «Ha 6eCKOHEeUHOCTH»
2. YcnoBue «HelpOoTeKaHUs»
3. YciioBUe «IIPUIHTIAHUS»

4. TeryIOBOM pe>KUM MOBEPXHOCTH (yCJIOBUE Ha TeMIlepaTypy, TEIJIOBOU MOTOK WJIN COTIPSDKEHUE)

Ne 11 TIpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3aNUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

Wurerpan aguabarsl Jlanaaca-ITyaccoHa MojydeH Mpy C/ieyIOUX YCIOBUSX (IOMYIeHUsX):
1. neanbHbIi ras

2. TeueHUe yCTaHOBUBLLIEECS

3. OTCyTCTBYHOT TeryiooOMeH uepe3 MOBepXHOCTh U 00beMHOe HU3TyUeHre/TIOT/IoIIeH e TeTlia

4. MacCoBble CUJIbI TTIOTEeHI[Aa/IbHbI

Ne 12 TTpounTaiiTe TeKCT, BeIOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTe apryMEeHThI, 000CHOBBIBAKOILME BEIOOD
OTBETOB

UTo 1103BOJIsIET UCTIONMB30BaTh MOCTY/AT (TUMOTe3a) CTUIOIIHOCTH:

1. TIpUHLIATT 0OPaTUMOCTHU JIBYKEHHUS

2. HerpepbIBHOCTH 110J1€# TApaMeTPOB Ta30IlMHAMUUECKUX (DYHKIUN
3. MoneKynspHOKMHETHYEe CKYI0 TEOPHIO

4. Arnrmapar MaTeMaTH4eCKOro aHaivs3a
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