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.
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AQPOI'MIPOTABOJMUHAMUKA

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma ITpoeKTHpOBaHMe )XMJKOCTHBIX PAKeTHBIX JABHraTe/ el
TOATOTOBKH
YpoBeHb BbICIIIEr0 00pa3oBaHUsA Coenpanurer
®opma o0yueHHs OuHas
®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
Beinyckaroman Kadeapa A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
ATITTAPATOB
Kadeapa-pa3padorunk paboueit A9 IVIASMOT'A30JUHAMMKA U TEIVIOTEXHUKA
nporpaMmsbI
a YACDHI (o HaIMUHI0 BH/IOB 3aHATHH) o
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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 rpymmsr: 2025

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:

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
MATEMATUKA, ®PU3UKA, TEOPETUUYECKASA MEXAHUKA.

Copep>kaHue TUCIUTIIMHBI SIBJISIETCST 0CHOBOM Ayist ocBoenus aucuuruind: YACTEHHBIE METO/bI
MOJE/IMPOBAHUSA BBICOKOTEMITEPATYPHBIX ITPOIIECCOB.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-5 — CriocobeH pa3pabatbiBath (hpu3MuecKre ¥ MaTeMaTHuecKre MOJe/d UCC/le[yeMbIX MPOL{eCCOB,
sIBJIeHUH U 00BEKTOB, OTHOCSIMXCS K TIPOheCCHOHATBHOM cdepe JesTelTbHOCTH [ijisl PelleHUst
VH)XeHEepHBIX 3a/iau



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
. 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 2
Pasgen 4. 3aMKHyTbIe CUCTeMbl ypaBHEHUN.
2 pacrpejesieHrr0 aBIeHuUs.
NHTerpansbl cucTemMbl ypaBHEHUN JABMKEHUS I/I
WIeaTbHOM KUKOCTH. ccilefloBaHNe a3poJMHaMuyeCKUX
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. Teuenwus rasa o cory Jlasasns. 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 4acos
Pasgen 1. IlpefMeT MexaHUKH KUJKOCTH U (I3yueHMe NpeflyCMOTPEHHBIX [TPOrpaMMoin
1 |rasa. YpaBHeHUs 3aKOHOB COXpaHeHUsI B IUJAKTUUeCKUX eJUHUIL] 10 KOHCIIeKTaM JIeKI[1i 6
MeXaHHKe KUJKOCTH 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
TepmoarHamMuuecKast MOZeb CpeJibl. Y peKOMeH/1yeMoii JiuTeparype.
4 [MoaroroBka K 1ab0paTOPHBIM 3aHSATUSM. 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. CunbHbIe U cfiabble pa3pbiBLI B |JUAKTUYECKUX eAWHUL] TI0 KOHCTIEKTaM JIEKLWHA 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
7 32690




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
1[2[3] 4 6 9 [10]11[12[13] 14 [15] 16 17
8 TexK | | 1P TexK | 7P | JIP JIP JIP | Bomp. k3

Ycii0BHBIe 0003HAYCHUSA:

JIP — naboparopHas pabora;

P — nuarHocTUueckasi paboTa;
TekK — BOIPOCHI [/151 TEKYILIET0 KOHTPOJIS;

Bomnp. OK3 — BONIPOCHI K 3K3aMeHy.

TEKyLuHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYI€HTOB IIPOBOJWUTCA B IVUCKPETHLIE BpEMEHHBIE MHTEPBAJ/IbI B

cnenyronumx hopMax:
e UHArHOCTHYECKasi paboTa;

BOIIPOCHI /17151 TEKYILIeT0 KOHTPOJIS;

[ ]
e jyabopaTopHasi paboTa;
*  BOIMPOCHI K 9K3aMEHY.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B hopMax:

® S5K3dMEH.
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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. 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 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 jabopaTopHasi paboTa;
¢ BOMPOCHI K 3K3aMEHY.

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (1)0pMElXZ
¢ 5S5K3dMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MIpeAyCMOTPeHbI JTIeKLMOHHbIe 3aHsATHs (34 4.), TpakTudeckue 3aHsiTvs (17 4.), maboparopHslii nMpakTukym (17
4.), caMoCTosITe/IbHast paboTa ctyzneHTa (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 32690



[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 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
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
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 guciuruinae 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

Ne 3

HPOQHTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBUE
YCTaHOBHTE COOTBETCTBHE THIIA ra3ogMHaMH4eCKOI'o pa3pkbiBa U €ro OorrcaHue CBOICTB:

1. [ToToK MpoXouT Yepe3 pa3phiB, AaBjieHNe U TeMIepaTypa pe3kKo pacTyT, Yuc/ao Maxa cTaHOBUTCS
JI03KYKOBBIM (MeHbllle BeJIMUUHBI 10 Pa3phiBa)

2. TToTOK He MPOXOAUT Yepe3 pa3phiB (IBWKETCS TapasieIbHO WK TTOKOUTCS), TAB/IeHUs cpej| ¢ 00enx
CTOPOH pa3pbiBa PaBHbI, OCTa/IbHbIE ITapaMeTPhl IPOU3BOJIbHbI

3. IIoTOK IIpOX0OAUT yepe3 pasphlB, IJIOTHOCTb U SHTPONMSA PE3KO PacTyT, YM10 Maxa CTaHOBUTCSA
CBEPX3BYKOBBIM (MeHbIlIe BEJIMYMHEI [J0 Pa3phiBa)

A. CunbHBIN CKaUOK YIJIOTHEHUs!
b. Cyiabblii cKayoK yT/IOTHEHUST
B. beckoHTaKTHas II0BEpXHOCTh
I'. KoHTaKTHBIM pa3phiB

. Beep xapakTepucTUK
ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
CooTHecUTe W3MeHeHHe TlapaMeTPOB B IMOTOKe U TIOBeJleHue JIMHUHN XapaKTepUCTHK B 3TOM TTOTOKe:

1. XapakTepucTvKu 00eUx CeMelCTB MPAMOIMHEHHBI U HEe MEHSIFOTCS B TIOTOKE
2. XapaKTepuCTUKH OJJHOTO CeMeCTBa MPSIMO/IMHENHBI ¥ 00pa3yIOT pacXoAsAIUICA Beep
3. XapaKTepuCTUKH OJJHOTO CeMEeHCTBA MPSIMOJIMHENHBI ¥ 00pa3yIOT CXOSIIUNACS Beep

4. XapaKTepHCTHKH OFHOTO CeMeiCTBa MPSIMO/IMHEeHHBI ¥ 00pa3yroT B 00/1aCTH CXOASAIUXCS
XapaKTepUCTHK JIMHUIO WX TlepeceyeHust

5. XapakTepuCTHKU 00erX CeMeMCTB KPUBOMHEMHBI, X HAKJIOH TI0 OTHOILIEHUIO K HaTlPaB/IeHHIO
ITBYDKEHUSI TIOTOKAa YMeHbIIIaeTCst

A. TIoToK pa3roHsieTcsi ¥ TPO/|0/KaeT JBUTaThCs B TOM >Ke HarlpaBJieHU!

b. ITotok TOPMO3UTCA Y MMOBOPaYMBAE€T OKOJIO BOTHYTOI'O ABYI'DAHHOI'O yIJid U/IN BOFHYTOﬁ
TIOBEPXHOCTU

B. IToTok pa3roHsieTcsi ¥ TOBOpaYMBaeT OKOJIO BBIYKJ/IOTO ABYIPAHHOTO YITIa WJIH BITYKJ/ION
TOBEPXHOCTH

I". B nmotoke 0o6pa3yeTcsi KOCOUM CKayoOK YIIOTHEHHUS
. TIoTOK TOpMO3UTBCS ¥ IPOJ0J/DKAET JBUraThCsl B TOM JKe HarlpaBjleHur

E. OHOpOoHbBIN MOTOK
[pouuTaiiTe TEKCT M YCTAHOBUTE TOC/IE/I0BATEIbHOCTD

Onpe/euTe MOCeA0BATETLHOCTD AeHCTBUSA /IS PEIlleH s 3a/jaun 00 yCTaHOBUBIIIEMCS TEUEHHH ra3a
1o coruty JlaBasisi U UCTEUEHUIO CTPYHU U3 Hero:

1. Uepe3 reoMeTpHIO COTUIA MOTYYHUTh OTIPeeUTh Paciipe/ieieHre pacueTHOro urcsia Maxa 1o ocu

COIUIa uepe3 CBS3b C IIPUBeJeHHON QyHKLMeN pacxosia ¥ OTHOLIeHHeM IIoLIaZield IorlepeyHbIX CeueHnn
coma
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2. ITonmyuynB mapameTphbl IIOTOKA Ha Cpe3e COIlIa, HAalTH PeXXUM UCTedeHusl CTPyr

3. I1o u3sHTpONMYecKUM (QYHKLMSM U TapaMeTpaM TOPMOKEHUSI HaliTU pacripeiesieHue rapaMeTpoB
BJIO/Tb OCH COTI/Ia uepe3 pacripeeneHue uncia Maxa

4. [TosryunTh UCXOAHBIE JaHHbIe: TapaMeTpbl TOPMOXKeHUs (TTapaMeTphl B KaMepe CropaHusi) U
reOMeTpHIO COIlIa

5. TTo cTeneHu HEepacUeTHOCTH OTPe/IeSIUTL TUTIOBYIO CTPYKTYPY CTPYH MOCJIe BBIXO/A U3 COTIa U
paccuuTaTh rMapamMeTphl B 30HaX CTPYH, UCTIO/Ib3Ys COOTHOIIIEHHST Ha CKauKax YIJIOTHEHUS U B BOJTHAX
pa3pexeHust

Ne 4 TlpouMTaiiTe TEKCT U YCTAaHOBUTE TOC/Ie[0BaTeTbHOCTD
KakoBa nocnezjoBare/IbHOCTB pellleHts 3a[,a4i B a3pOruiporasofHaMuKe:

1. ®opmupoBaHue GU3NKO-MeXaHUUeCKOTO OMMCaHUS 3a/jaull (K/TFOUEBBIX /IeHCTBYIOMIMX (DaKTOPOB)
2. PeliieHrie TIpYUK/IJIHOM 3a/jaudl UM CEPUU 3afiad, 3aBUCSIIUX OT MapaMeTpa (Wi mapaMeTpoB)

3. Ornpe/iesieHye TTapaMeTPOB 3a/lauk, U3BECTHBIX (IKCIIePUMeEHTAaJIbHbIX) AAHHBIX U 1]e/IeBbIX
Trokasaresieit

4. [ToucK ¥ aHa/IM3 paHee BHITIOJIHEHHBIX pellleHUH, aHa/Iu3 HayYHO-TeXHUUEeCKOH TUTepaTyphl
5. BefieHre v 000CHOBaHue JIOMYITIeHUH, (OPMUPOBaHHE MaTeMaTU4eCKOW MOJeTH
6. AHanu3 pe3y/bTaToOB, CpaBHEHUE C SKCIIepUMeHTaMH U Lie/leBLIMU TT0Ka3aTesiMu

7. HOCTpOEHI/Ie YLIC/IEHHOM MOZJe/In NI TIONUCK aHAa/IMTUUEeCKOI'o peleHua (ean BOBMO)KEH)

Ne 5 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

Ecnm cpepia moKoUTCst UM ABWKeTCsT KaK abCOIOTHO TBEP/0e Teslo, TO U3 MOJeJTH BS3KOTO ra3a (BSI3KOM
HBIOTOHOBCKOM >KUJKOCTH) C/IeYeT, UTO:

1. B Takoli cpefie He [1eIICTBYIOT HaNpsDKEeHUS
2. B cpepie felicTBYIOT HOpMaJ/ibHbIE U Kacare/bHble HallpsUKeHNs
3. B cpefie feliCTBYIOT TOMBKO Kacare/bHble HallpsUKeHUs

4.B cpene AeﬁCTBy}OT TOJIBKO HOpDMaJIbHbIE HAIIpAXKEeHUA

Ne 6 TIpouuTaiiTe TEKCT, BEIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIE BBIOOD
oTBeTa

Koe0a mpaekmopuu u auHuu moka coenaoarom?

1. Bcerga coBnaziaror

2. Hukorza He cOBMajam0T

3. Bcerza coBnaiatoT B yCTaHOBUBILIEMCS pEXXUMe
4. Bcerzna coBNazsalOT B HEYCTAHOBUBLLIEMCS peXKruMe
5. Bceria coBnazaroT Mpy JIAMUHAPHOM [ BUKeHUH

Ne 7 TIpounTaliTe TEKCT Y 3aIMIIUTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
Uro Takoe comio JlaBans?

Ne 8 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMHUIIIKMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

'Z[OHOJIHI/ITEHLHO K TpeéM OCHOBHBIM ITOCTYyJ/IdTaM MXT TIPUHUMAETCA TUIoTe3d O CripaBeJ/IMBOCTU
K/IaCCHUe CKOM T€PMOJWHaMHKH, UYTO 3TO O3HAUAET:

1. BpeMmst mpuxo/ja 3/1eMeHTapHOH KU/JKOH YaCTHUIIbI B TEPMOJUHAMUUECKOE PABHOBECHE PABHO
0eCKOHPYHOCTH.

2. Bpewmst iprxofa s7eMeHTapHO! >KUAKOW YacTULbl B TEPMOAVHAMHWYECKOe paBHOBECHE MHOTO MeHbIIIe
BpeMeHH 3aMeTHOT0 M3MeHeHHs ra3ofiiHaM1ueCKUX [1apaMeTpOB TIpY ee JBIDKEHUH.
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Ne 9

3. Bpewmsi ripuxozja 371ieMeHTapHOM JKH/IKOM YaCTHLIbI B TEPMOZIMHAMIUeCKOe paBHOBeCHe MHOTO OoJblie
BpeMeHH 3aMeTHOT0 M3MeHeHUsl ra30{uHaM1ueCK1X IlapaMeTpOB IPH ee IBKEeHHH.

4. Bpewms ipuxopa 3/ieMeHTapHOM KUAKOW YacTHUL[bl B TepMO/IMHAMUUeCKOe PaBHOBECHe PABHO
BpeMeHU 3aMeTHOTO M3MeHeHUs Ta30iHaMIue CKUX [TapaMeTPOB TIPH ee JBIKEeHUH.

HPOQHTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOU_]I/Ie BbI60p
OTBETOB

Ha nmoBepxHOCTH TBEP/[OTO TeJia Ji/ist BA3KOT0 COBEPIIIEHHOTO ra3a CTaBATCS CIeyIOoIIMe rpaHUuYHbIe
yCJIOBUSI:

1. CKOpoCTh U TeMriepaTrypa «Ha 6eCKOHEeUHOCTH»
2. YcioBUe «HeNpoTeKaHus»
3. YciioBUe «IIPUIHTIAHUSI»

4. TeryI0BOM pe>KUM MOBEPXHOCTH (yCJIOBUE Ha TeMIlepaTypy, TeIJIOBOU MOTOK WM COTIPSDKEHHE)

Ne 10 TTpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI U 3aNUIINTE apPryMeHThI, 000CHOBBIBAIOIL[MEe BEIOOD

OTBETOB
Wnrerpan aguabater Jlarnaca-ITyaccoHa mosyueH NpH C/ieyIOMUX YCIOBHUSX (JOMYIIeHNsIX):

1. neanbHbIi ra3
2. TeueHue yCTaHOBHUBILIEECS
3. OTCyTCTBYIOT Teri00OMeH yepe3 MOBEPXHOCTh U 00bEMHOE M3/TyUeHe/TIOT/IoIIeHHe Tera

4. MaccoBble CH/bI TIOTeHI[AATbHbI

Ne 11 TpouunTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alTUIINTe apryMeHTbI, 000CHOBBIBAOLIHie BHIOOD

OTBETOB
UTo 103BOJIsIeT UCTIOMb30BaTh MOCTY/AT (TUMOTe3a) CTUIOIIHOCTH:

1. TTpuHLMIT 06PaTUMOCTH IBHXKEHUS
2. HerpepbIBHOCTS 10/1€H TTapaMeTPOB ra3ofrHaMHUUeCKUX (QYHKLMN
3. MoneKynsspHOKUHETUUECKYIO TEOPHIO

4. Amnmnapar MaTeMaTH4eCKOro aHauvsa

Ne 12 TTpouuTaiiTe TEKCT U 3aITUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET

Yo 1oKa3bIBaeT unciio PetiHonbaca?
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CopeprkaHue AUCLIUIIMHBI SIBJISIETCS JIOTMUeCKUM NPO/0/DKeHeM 3HaHUM, TTOJTyUYeHHbIX [PY 0CBOEHUU MPOrpaMMBbl
OakasaBpuaTa, B TOM UHCJ/Ie TI0 AUCIUATIIMHE "VIHOCTPAHHBIN A3bIK" U CITY>KUT OCHOBOM /1711 OCBOEHUS JUCIUTLIUH:
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