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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
rog, Habopa rpynrbl: 2024

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

3aBepaytoimii Kadezapoii JleBuxuH A.A., K.T.H., JOLI.




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:

OIIK-5 — criocobHOCTh pa3pabarbiBaTh (pr3nuecKre ¥ MaTeMaTHuecKre MOJe/M MCCIeAyeMbIX TPOLieCcCoB,
SIBJIEHUI U 00HEKTOB, OTHOCAILUXCS K TIpodeCcCOHaLHOM cdepe [esTeNbHOCTH i pellieHHUsT WHKeHepHbBIX
3amau

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-5
3HAHUA:
[TpuobpeTeHue CTyAeHTOM 3HaHUM B 00/1aCTH a3pOTHUAPOTa30JUHAMUKHY;
OTMCaHre MOJiesiel XKUAKOCTH U Ta3a;
OCHOBHbIe MeTO/Ibl pacueTa 3a/,a4 a3poru/porasoMHaMuKy;
MEeTO/Ibl TEOPeTUYEeCKOr0 M SKCIepUMEeHTaJbHOIO HCC/Ie[j0BaHUsl Tpoliecca CBepX3BYKOBOIO TeUeHUs!

rasa;

WU3yYUTh OCHOBHbIE METO/bI PacyeTa 3a/iau a3poruipora3olMHaMyKy;;

YMeHuUSs1:

OTIpeZIe/iATE PEXKUM JIBWDKEHUSI M BU/bI COMPOTUB/IEHWI pycC/ia TIOTOKa B 3aBHUCUMOCTU OT DPeXXKHMMa
JIBYDKEHMS,

aHAJTM3MPOBATh TPOILECC TEUEHUSI CBEPX3BYKOBOTO ra3a;

peIaTh 3a7laud a3pOrH/IPOTra30JUHAMUKH;;

HABbIKU:

TTocTaHOBKY U peIlleHust TPaKTHUeCKUX 3a/]ay;

HCIT0/Th30BaHMsI PACUETHRIX 3aBUCHMOCTeH [Jisi OTpe/ie/ieH s TapaMeTPOB TTOKOSIIIEHCs ¥ IBIDKYIIeHCs
JKUJTKOCTH;

OTIPe/IeNISITh 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
MATEMATUKA, ®U3UKA, TEOPETUYECKASI MEXAHUKA, IIPOEKTUPOBAHUE C
IMTPUMEHEHUWUEM CAD/CAM/CAE-CUCTEM.

Copep>kaHue JUCLUIUIVHGI SIBSIETCS] OCHOBOM AJis1 ocBoeHus aucuuiind: YU C/IEHHBIE METO/IbI
NCCJIEJOBAHUA TEIVIOOBMEHA N JMHAMUJKWU XUJKOCTHU, UNC/IEHHBIE METO/bI
MOJAE/INPOBAHNSA  BBICOKOTEMIIEPATYPHBIX IIPOLIECCOB, IIEPCIIEKTVBHBIE
ABUT'ATEJ/IBHBIE YCTAHOBKHW, KOMBUHHWPOBAHHBIE [ABUIATE/IN JIETATE/IBHBIX
AIIITAPATOB.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (pr3nyecKrie ¥ MaTeMaTHueCKre MOJIe T UCCIelyeMbIX TTPOIIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHepHBIX 3a7au

¢ TICK-1 — CnocobeH pa3pabaThiBaTh MPOEKTHYIO U PAOOUYI0 KOHCTPYKTOPCKYHO JOKYMEHTAI[HI0 Ha
pPakeTHO-KOCMUUEeCKYIO0 TeXHUKY U UX COCTaBHbIE 37IeMeHThI



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTopHbIe 3aHATHA N
B KOHTaKTHOM ¢opme g -
% @ = £
SE| &8
z o = | g | 2E| FB
0 5 e £z | E. | ES| AE
> E HaumeHoBaHHe pa3/ie/I0B U AUJAKTHUECKHX e/JHHHIY EJJ E g &k § = g0 8 s
= 7 @ =) g =] £E ge g
o Q C] =] gE g8
] = 8 = 53 =% 1n
& E =% O & )
= = é
(=]
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 15
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 15
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 20
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 15
/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
" OreHKa TOMIMHBI TOTPAHUYHOTO 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
OnpepeneHve a3pofrHaMuue CKUX
1 " XapaKTePUCTUK TPOGUIIS 110 1
Pasgen 4. 3aMKHyTbIe CUCTeMbl ypaBHEHUN.
2 pacrpejesieHrr0 aBIeHuUs.
NHTerpansbl cucTemMbl ypaBHEHUN JABMKEHUS I/I
WIeaTbHOM KUKOCTH. ccilefloBaHNe a3poJMHaMuyeCKUX
2 XapaKTepUCTUK ONepPEHHOro Tesla Ha 2
a’spo/ilMHaMHYeCKHX Becax
3 |Pa3gen 5. ®yHKIMS PUBEAEHHOTO Pacxo/a. Teuenus rasa o coruty Jlasass. 4
4 CusbHbIe U c1abble Pa3pbIBEL B ra3oBOM NcTeuenus rasa us COCy/Zla KOHEUYHOro 5
AVUHAMUKe. oObema.
5 CKauKy yMJIOTHEeHHS] B CBEPX3BYKOBOM 2
Paspen 6. 3agaua biasuyca o npofoabHOM repepaciIupeHHoN cTpye.
6 00TeKaHMUH I1710CKOH IJIACTUHBI. Harekanue CBerBBYKOBOﬁ CTpyH Ha 3
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 |rasa. YpaBHeHUs 3aKOHOB COXpaHeHUsI B IUJAKTUUeCKUX eJUHUIL] 10 KOHCIIeKTaM JIeKI[1i 6
MeXaHUKe KUAKOCTH U rasa. Y peKOMeH/1yeMoii JIuTeparype.
. W3yueHue mipelyCMOTPeHHBIX MPOrpaMMOii
Pasgen 2. KnHeMaTyKa CIUJIOIIHOM CPefbl. Y PEAY P porp .
2 . IUJAKTUUeCKUX eJUHUIL] 10 KOHCIIeKTaM JIeKIui 6
Peonorrnueckvie Mozieny CIIOLIHOM CpeJibl. M
Y peKOMeH/1yeMoii JTuTeparype.
W3yueHue mipe/lyCMOTPEeHHBIX MPOrpaMMOii
3 |Pasgen 3. BeKTop MJIOTHOCTH TIOTOKA Teruia.|AUAaKTUYeCKUX eZIMHUL] 110 KOHCIIeKTaM JIeKLUi 4
TepMogHaMuuecKasi MOZe/b CpeJibl. Y peKOMeH/1yeMoii JiuTeparype.
4 IToaroToBka K 1a00paTOpHBIM 3aHATUSIM. 4
5 .. |TToaroToBKa K /1ab0pPaTOPHBIM 3aHATHSIM. 4
Pa3pen 4. 3aMKHyTbIe CUCTeMbl ypaBHEHUN. 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 IToaroToBKa K 1a00paTOPHBIM 3aHATHSIM. 2
Pasgen 5. ®yHKIMS IPUBEEHHOTO 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
Pazpen 6. 3agaua Bfa3Hyca 0 MPOAOMIBHOM. |y heoven tyemoit IUTepaType.
00TeKaHUM TUIOCKOU TI/IaCTHUHBI.
11 IToaroToBKa K /1ab0pPaTOPHBIM 3aHSATHSIM. 1
12 OdopmsieHre 0TYETOB /IS 3aIUThI JIP 2
Bcero 3a 8 cemectp 40
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
1[2[3] 4 6 8] 9 10 [ 11 [12]13] 14 [15] 16 | 17
8 TekK JIP TekK | P | JIP JIP JIP

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTUueckasi paboTa;
TekK — BOIPOCHI [/151 TEKYILIET0 KOHTPOJIS;
JIP — naboparopHas pabora;
Bomnp. OK3 — BONIPOCHI K 3K3aMeHy.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyronumx hopMax:

JIHarHoCTHYeCKasi pabora;

BOIIPOCHI /17151 TEKYILIeT0 KOHTPOJIS;

sabopatopHasi paboTa;
BOIPOCHI K 9K3aMEHY.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B hopMax:

9K3dMEH.
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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. https://urait.ru/ — I'maBHasi — O6Gpa3oBarenbHas ratdopma FOpaiit. /st By30B U CCY30B.;
2. http://library.voenmeh.ru/ — ®yngamenTanbtas 6ubmioreka BI'TY « BOEHMEX» um. [].®. YcTrHOBa.

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. YcTaHOBKA JJTMHHBIN TPYOONPOBOZ, /1S Onpe/iesieHust KO3 @UI[ieHTa TpeHusl.

6.4. Ilpouee:

1. pabouee MeCTO Mperno/aBaTesi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIIOM B VIHTEpHeT;
2. paboure MecTa CTY/IeHTOB, OCHAII[eHHbIe KOMITLIOTEPAMH C JIOCTYTOM B VIHTEpHET, npe/jHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 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
odsueamesnell. [IMcLWIUIMHA peanu3yeTcs Ha (akyasrere A PakeTHO-KOCMMUECKOH TexHuku BI'TY
"BOEHMEX" um. [].®. YcruroBa kKadenpoit A9 TINMTASMOTASOAMHAMUKA U TETIJIOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-5 criocobHocTh pa3pabarbiBaTh (pU3MUecKWe W MareMaTUdecKue MOJETA WCC/IelyeMbIX TPOLeCcCOoB,
ABJIEHUM U 0OBEKTOB, OTHOCSIIIUXCSA K MPOGeCcCHoHaNbHON cdepe esSTeTbHOCTH JIJIs PellieHnusT WHKeHEePHBIX

3ajau.

Cojep>kaHve JQUCLMIIMHBI OXBaTblBaeT KPYI' BOIIPOCOB, CBSI3aHHBIX C Tra30fHAMHUYeCKHMH IIpOLieCCaMu.
OG6yuaeMble 3HAKOMSATCSI C OCHOBaMH T€OPeTUYeCKOM U MPUK/IaIHON MeXaHWKH >KUIKOCTU U Ta3a, UTO CIIY>KUT
OCHOBOM UX fajbHeliel mpodecCcuoHaNbHOM [eSITebHOCTH.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOIMPOCHI /ISl TEKYIIIETO KOHTPOJIS;
¢ naboparopHas pabora;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
TpeyCMOTPEHBI JIEKI[UOHHbBIE 3aHATHA (34 u.), TpakTUueckue 3aHATHs (17 u.), 1abopaTopHbIi npakTUKyMm (17
4.), camMocTosATeTbHas paboTta cryaenTa (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.
FO. M. IlupkyHoB. . JleKunu 1o MexaHuke
N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOi >xupkocTy v rasa: CITI6.6T'TY "BOEHMEX"
JUJaKTUUeCKUX eJUHUL] TT0 KOHCIIeKTaM uM. . @. YctuHoBa, 2013 (2) 6
JIEKL[MM 1 PeKOMeH1yeMOii JIuTeparype. A. A.TyceB. . MexaHuKa KUJKOCTH U rasa:
Mocksa: FOpaiit, 2020 (2, 3)
Wtoro no pa3neny 2 6
Paspen 3. BekTop n/10THOCTH MOTOKA Tenuia. TepMopHaMuuecKas 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
JIEKLIMW Y peKOMeH/lyeMOU JIuTeparype. Mocksa: FOpaiit, 2020 (5)
Wroro no pasgeny 4 8
Pazgen 5. ®yHKIUsA NpUBeAeHHOr0 pacxoga. CuibHbIE U (J1a0ble Pa3phIBhI B ra30BOi JUHAMUKE.
IToaroroBKa K 1a60PaTOPHBIM 3aHSITHSIM. A. A.Tyces. . MexaHuKa XUJKOCTHU U rasa: 2
W3yueHnue npesyCMOTpeHHBIX IPOrPaMMOM Mocksa: FOpaiir, 2020 (6)
JUIAKTUUeCKUX eJUHUL] [0 KOHCIIeKTam FO. M. LlupkyHoB. . JIeKunu 1o MexaHuke 2
JIeKLIUN 1 peKOMeHTyeMoli iuTeparype. >kuakocTy v rasa: CII6.BT'TY "BOEHMEX"
OdopmieHHe 0TUeTOB A1 3aiuThl JIP um. J. @. YeruHosa, 2013 (4) 4
Wroro no pasgeny 5 8
Pa3pgen 6. 3apaua biiazuyca o npofo/IbHOM 00TeKaHUH MJIOCKO#H IUIaCTHHBI.
W3yueHnne rpesyCMOTpeHHBIX IPOrpaMMOM A. A.Tyces. . MexaHuKa XUJKOCTH U rasa: 1
12 22879



IUTaKTUUeCKUX eIMHUI] TI0 KOHCTIeKTaM Mocksa: FOpaiir, 2020 (6)

JIEKL[MI 1 PeKOMeH/1yeMOi1 JInTeparype. FO. M. IlupkyHOB. . JIeK1juM 110 MexXaHuKe

IToAroToBKa K 1a60paTOpPHBIM 3aHSTHSIM. xupkocty U rasa: CI16.6I'TY "BOEHMEX" 1

OdopmieHHe 0TYeTOB /151 3aIUThI JIP um. 1. @. Yeruroea, 2013 (5) 2
Urtoro no pasgeny 6 4
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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 BOMPOCHI K IK3aMEHY;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

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

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Bonpocs! ans TeKylero KOHTpoJis

OTBeThI Ha KOHTPOJIbHBIE BOMIPOCHI 110 OMpe/ie/IeHHbIM pa3zesiaM AUCLUIIIMHBL OCYLEeCTBIISIOTCS B
yctHOU (hopme. CTyneHTY 3aZiat0TCsl 3 BOTIPOCA B PAMKAxX U3y4aeMOro pas/iesa, [jist yCITeITHOM aTTeCTalul
HEO0OXO0/IMMO TIPaBH/ILHO OTBETHTD Ha 2 U BhIllle BOMPOCOB. OTBET Ha BOMPOC I0/KeH ObITh MPaBUbHBIM,
cofiep>KaTe/ibHbIM, apT'YMEeHTHPOBaHHBIM.
CnucoK KOHTPOJIBHBIX BOIIPOCOB Mpe/icTaB/ieH B YMK.

JIabopaTopHas padora

Honyck k JIP
[Homyck K BbiroyiHeHuUto JIP MpoUCXOAUT TP YCI0OBUM Ha/IMUMs y CTyAeHTa IeyaTHOW BepCru OTYeTa I1o
naboparopHo#i paboTe, Co BCeMU C/le/laHHbIMK pacyeTaMy U BBIBOZIAMH.

Oruert 1o JIP

OryeT 1o labopaTopHOii paboTe Mpe/ICTaB/IsIeTCs B TIEUaTHOM BH/je B Jopmare, IpelyCMOTPeHHOM I11ab/I0HOM
oTuera 1o j1abopatopHoii pabore. 3amuTa OTYeTa MPOXOAUT B JOPMeE OK/IaJa CTY/IeHTa IO BBITIOJTHEHHOW
paboTe 1 OTBETOB Ha BOIIPOCHI TIPENOAABaTe/Isl.

B ciiyuae ecsii oopmieHHe O0TUETA U TTOBE/IEHHE CTYJeHTa BO BpeMsI 3all[UThl COOTBETCTBYIOT YKa3aHHBIM
TpeboBaHMsM, TIPeTo/iaBaTesb MPUHUMAET J1abopaTopHY0 PaboTy KakK CIaHHYO.

OCHOBaHUSIMU JIJIs He TIPUHATHS WM He 3alUThl JabopaTopHOU paboThl, ABIAETCS:

* HeOpe)KHOe BBITIOJTHEHHE,

* HM3KO€ KaueCTBO rpauueckoro Marepuasa (HeBepHbIM BbIOOp MaciTaba uepTeXkeid, OTCYyTCTBHE YKa3aHUsI
eJHUL] U3MepeHHs Ha rpadyKax, OTCYTCTBUE Ha3BaHUs TpaduKa).

* OTCYTCTBUSI HeOOXOTUMBIX pa3ziesioB,

* OTCYTCTBUS HeOOXOIUMOT0 Tparueckoro MaTepHarna,

* HEKOPPEeKTHOM 00pabOTKM pe3y/IbTaToB U3MepeHHH.

Bonpocsl K 3K3amMeHy
CnucoK BOTIPOCOB K 5K3aMeHy npe/icTaByieH B YMK.

JK3aMeH

WToroBbiii KOHTPO/E M0 AUCLIUTIIMHE TIPOXOAUT B (hopMe 5K3aMeHa, K KOTOPOMY 0Ty CKaeTCst
00yUaroIuiics IPH YC/IOBUH TTOJTHOTO BBITIOHEHUS BCEX MEPOTPUSATHH, TIPeIyCMOTPEHHBIX rPahuKOM
KOHTPOJIbHBIX MEepOTIPUSTUNA. DK3aMeH IMPOBOJUTCS B (hopMe OTBETOB Ha 2 BOTIPOCA SK3aMeHaIlMOHHOTO
6unera. Komriektr 6uneToB BXOAUT B coctaB YMK quciiuriiHbl. ITOTH ¢lauu 9K3aMeHa Ol[eHUBAtoTCA
C/lely LM 00pasom:

— TOJTHBIN HpaBHHBHbIﬁ OTBeT Ha 0ba BOIIpOCa — OT/IMYHO;

— TOJTHBIHM TIPAaBWILHBIN OTBET HAa OJJUH U3 BOMPOCOB C JIOTIO/THUTEILHBIM cobece/JOBaHUEM 10 BTOPOMY —
XOPOIIIO;
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— HeroJIHbIe OTBEeTHI Ha 006a BOTpoca C [[OTOTHUTE/TBHBIM cobOeceioBaHNEM T10 X TeMaTHKe —
YZAOB/IETBOPUTE/IBHO;

— HeTpaBU/IbHbI€ OTBETHI U HETOTOBHOCTL K CO6ECE,ELOBEIHI/IIO 10 TeMaM OueTa — HEYAOB/IETBOPUTE/ILHO.
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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
JKMAKOCTH U rasa.
Pazpnen 2. KuHemaruka
CIUIOIITHOM cpejbl Boripocet s
4 8 : 14 8 5 0 3 6 15 TEKYII[ero
Peosiornueckue mogeiu
o KOHTPOJIA
CIJIOLIHOM Cpefibl.
Pazpgen 3. BeKTop m10THOCTH
MOTOKA Teria. Borpock! A7t
4 8 14 6 6 0 0 8 15 TeKyLLero
TepmoguHamuueckas
KOHTDOJIS
MoOJe/b Cpeabl.
Pa3zgen 4. 3aMKHYyTBIe Bomnpoce! ans
CHUCTEeMBbI ypPaBHEHHI. TeKyIlero
4 8 |HnTerpasnbl cucTeMbl 22 | 14 7 3 4 8 20 KOHTPOJIf,
yPaBHeHH ABIDKEHHUSA 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 15 KOHTPOJIA,
pa3pbIBbI B ra3oBoii JTabopaTopHast
AUHAMHKe. pabora
Paspgen 6. 3agaua biasuyca o B;{gf;gzl K
4 8 |mpoposibHOM 00TeKaHUHU 18 | 14 5 5 4 4 20 Y,
N JlabopatopHast
MJIOCKOM NMJIaCTHHBI.
pabota
Bcero 3a 8 cemectp 108 | 68 | 34 17 17 40 100
Bcero no auciumn/nHe 108 | 68 34 17 17 40 100
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Kputepuu oneHuBaHus

OIIK-5

Ne 1
Ne 2

Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 2

Ne 3

No 4

Bonpocbl omkpbimoz2o muna:

CkopocTh 00bEMHOTO PaCIIMPEHHS HEC)KUMAeMOH XUIKOCTH (Ta3a) paBHa _____
OnmcaHye TedeHHs )KUAKOCTeH 1 Ta30B C MOMOILBIO TI071eid TTapaMeTPOB IPOUCXOAUT B
MeTozme

OnmcaHye TeyeHHs >KUJKOCTeH 1 Ta30B uepe3 OIMMcaHue ABWKeHUs UHAWBUYaTbHbBIX
JKUJIKMX 37IeMeHTapHBIX YaCTUL] IPOUCXOJUT B MeTozle _

Kakum KpuTepusiM oTBedaeT BBOAUMBIN B MIOCTy/IaTe CIUIOITHOCTH (hH3Kue CKHM
OeCcKoHeUHOMATbIM 00BeM (371eMeHTapHas KUIKAs YacTHIa)?

B 3aziauax a3pofJUHaMUKH KaK TIPAaBU/I0 MO>KHO TIpeHeOpeub NPy 3ariCy WHTerpasa
Bepnyniu

ITpu BhITIONIHEHWHU WHTerpaa aguadarsl Jlammaca-ITyaccoHa BAOL TUHUW TOKA
SHTPOITHS

OnuinTe c/10BaMU onpefiesieHre urcia Maxa

Teuenue rasa B corisie JIaBassi Ha CBEPXKPUTHUECKOM peXkKUMe SIBIsSIeTCs

Teopema LlemMruieHa yTBepXKzaeT, UTO____

B KakoM MOTOKe BO3HUKAIOT CKAUKH YTJIOTHEHUS?

Bonpocbl 3akpbimozo muna:

UYTo 103BOJIsIeT UCTIONB30BaTh MOCTY/IAT (TUIOTe3a) CTUIONTHOCTH

e HenpepsIBHOCTS 110JI€H ITapaMeTPOB ra3ojuHaMHuueCcKuX (PyHKIMM U arrapar
MaTemMaTHueCcKOro aHaar3a

¢ MoneKy/IApHOKHHETHUECKYI0 TEOPHIO

o TIpuHIMI 06PaTUMOCTHU JIBVIKEHHUS

L oronHuTeNnbHO K TpeM OCHOBHBIM nocTynataM MJKI' mpuHrMaeTcs rumnoresa o
CTIpaBe/IJTUBOCTH K/IaCCUUeCKOW TepMOAMHAMUKH, UTO 3TO O3HauaeT U ueM 103BOoJIsSieT
T10J/1Ib30BaThCs

¢ Bpems npuxofia 31eMeHTapHOMN >KHU/KOM YaCTULbl B TEpMOAWHaMUUeCKOe
paBHOBeCHe MHOTO MeHbllle BpeMeHH 3aMeTHOT0 U3MeHeHUsl ra30jiHaMuie CKUX
TapaMeTpOB TIPH ee ABMKeHUU. MO)KHO CUHTaTh, UTO CPeZia B YaCTHUIle HaXOAUTCS
B TEPMO/IMTHAMUYeCKOM PABHOBECHH U MCIIO/Ib30BaTh 3aKOHBI K/IaCCUUeCKOH
TePMOAUHAMUKU

e Bpewmsi npuxoza 3jieMeHTapHOM XKUIKOW UaCTULIbl B TePMOIMHAMUUeCcKoe
PaBHOBECHE MHOTO 0O0/IbIIle BDEMEHU 3aMETHOTO0 U3MEHEHHMS Ta30MHaMUue CKUX
rapaMeTpOB TpPH ee ABWKeHUHU. MO)KHO CUMTaTh, UTO CPeZia B YaCTHULIe HaXOAUTCS
B TEPMOJMHAMUYeCKOM PABHOBECHH 1 MCIIO/Ib30BaTh 3aKOHBI K/IaCCUUeCKOH
TePMOJJTHAMUKU

KakuM KpUTepusiM 0TBeYaeT BBOAKMbII B MTOCTY/IaTe CIIIOIIHOCTH (DHU3HUeCKI
OeckoHeUHOMaJIbIH 00beM (3/1eMeHTapHast XKK/IKasi YaCTHLIA)

¢ 370 00BEM, KOTODBIH COAEP)KUT HACTOILKO MHOTO MOJIEKY/I, UTOOBI CpefiHue
XapaKTePUCTUKH (TJIOTHOCTb U JpyTHre) ObLIN yCTPOMUMBBI K MU3MEHEHHIO 3TOTO
obbema

¢ 3JT0 00BEM, pa3Mepbl KOTOPOTO MPeHeOPeKMMO Maslbl TI0 CPABHEHHIO C pa3MepPOM
XapaKTepHOT0 ra30/IMHAMUYeCKOT0 TeueHus1 L, Tak uTo ero cpejHue
XapaKTepUCTUKH (TJIOTHOCTD U [IPYTHeE) He 3aBUCAT OT pa3Mepa 3Toro oobema

¢ Yucno Kuyacena Kn « 1

o XapakTepHblii pa3Mep TeueHus L J0/mKeH ObITh BeJIMUMHOM TMOPSI/IKA JJTUHbI
CcBOOO/HOTrO rpobera MoJIEKY/

¢ KomuecTBo MoneKyn B 00beMe /I0/KHO ObITh He MeHee 1 MUITMOHA

YTo onuchIBaeT METO[, Bﬁnepa B rTHApOAVHaAMUKe
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e OrnucaHue TeyeHUs! XUJKOCTel 1 ra3oB C IIOMOILIBIO [10J1eil TapaMeTpoB
¢ OrnmcaHue TeyeHUs! XUJKOCTeH 1 ra30B uepe3 OINMCcaHue ABIKEeHUs
VHAVBU/YaIbHBIX XXUKUX 3/1eMEHTapHbIX YaCcTHL]

Ne 5 YcTaHOBHTE CBSI3b MEXK/Y OIHMCaHKeM Oe3pa3MepHBIX [apaMeTPOB I10/1s1 TEUeHHS U UX
Ha3BaHUSIMMU.

1. OTHOIIeHe CKOPOCTU ra3a K MaKCUMalbHOW CKOPOCTU UCTeUeHus
2 OTHoOIIIeHre CKOPOCTH ra3a K KpUTHUECKOH CKOPOCTU TeUeHHs
3. OTHol1LIeHNe CKOPOCTH ra3a K MecTHOM CKOPOCTH TeueHHst

4. BpICTpPOTa OTHOCUTE/NEHOTO 00BEMHOT0 PaCIIMpPeHUst KUKON YaCTHLIbI B laHHOM
TOUKe

A — auBepreHLusi BeKTOpPa CKOPOCTH
B — uncno Kpokko
B — uncino Maxa

I' — ckopocTHoO k03¢ duLeHT

Ne 6 3aKOH COXpaHeHHs MacChbl MaTeMaTU4yeCKH BbIpayKaeTCs:

¢ ypaBHeHUEM Hepa3pbIBHOCTH
e uHTerpasjoMm bepHynnu

¢ azuabaroit Jlartaca-ITyaccoHa

¢ yC/IOBHEM MOCTOSIHCTBA PacxXofia B YCTaHOBUBIIMXCS TeUeHUSIX

Ne 7 CraThueckasi TeMIiepaTypa ra3a Ha CKauke yIIJIOTHEeHHSI:

¢ YBe/IMUMBAETCS, KaK U TeMIlepaTrypa TOPMOXKeHUsI

¢ yYMeHbIIIaeTcsl, KakK U TeMIiepaTrypa TOPMOXKeHUsI

e COXpAaHsIeTCs TIOCTOSTHHOM, KaK U TeMIlepaTypa TOPMOXKeHUsI

* YBe/IMUMBAETCS, B OT/IMULE OT TeMITepaTyphbl TOPMOKEHUSI, KOTOPasi OCTaéTCs
TIOCTOSTHHOM

Ne 8 CKOPOCT]: TeUeHHS I'a3d 3da CKAUKOM YIIJIOTHEHHS MOXKET OKa3dTbCA:

® CBEPX3BYKOBOM
¢ 103BYKOBOM

¢ KpUTHYECKOU
e paBHOM HY/IO

Ne 9 Ipu cTarioHapHOM TeUeHUH HeBS3KOM HeTerIONPOBOJHON >KUAKOCTH BIO/b TMHUN
TOKa:

® YyaejibHasA SHTPOIIKWA U ITOJIHOE TEeIVIOCOo/iePp>KaHKe HeNM3MEeHHBI

® YyAeJ/ibHasd SHTPOITKWA HEM3MEHHA, d IO0J/JIHOe TeIlyioCoAep>XaHue B 06H_[eM C/1y4dae
HU3MeHseTCAd

® YyJeJ/ibHad SHTPOIKWA USMEHAETCH, a ITI0/IHOE TEIJIOCOAePp>KaHre HEM3MEHHO

® JNaBJ/IeHHW€ TOPMOXXEHUA HE U3MEHAETCA
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Ne 10

CooTHecuTe BH/Ibl Pa3pbIBOB U BOJIH C ONMCaHUEM UX UHTEHCUBHOCTH (COOTHOLIIEHUS
[aBJieHus 3a 00bEKTOM U 1epeJ; HUM) ¥ U3MeHeHUsI TeMIlepaTyphl rasa:

1. CraTrueckoe fiaBieHye yBelU4YNBaeTCsl, THTEHCUBHOCTh OOJbIle eANHNLIbI
2. Cratnyeckoe JjaBjieHHe YMeHbI1aeTCsl, THTEHCUBHOCTh MeHbIlle eJHULIbI
3. CraTnyeckue /1aBleHUsI Ha CTOPOHAX PaBHbI, TEMIIEPATYPhl MOT'YT OBITh Pa3/IMUHbI

4. CraTuuecKye /laB/ieHysl U TeMIlepaTypbl HA CTOPOHaxX paBHbI

A — cn1abbiii pa3peiB
B — CKauoK yIIoTHeHHst
B — TaHreHIManbHbIA Pa3pbiB

I' — BonHa pa3pesxenus IIpanarns-Maiiepa
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