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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)

24.03.03 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
MEXAHUWKA XXUJKOCTHU N TA3A

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:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTUYeCKOTO0 aHa/M3a U MO/E/IUPOBaHUs, TEOPETUUECKOTO W IKCIIEPUMEHTAJbHOTO WCCe[JOBAaHUS B
rpoeccoHaNBEHON JesiTe/IbHOCTH

OIIK-5 — crnoco6HOCTh UCMO/Ib30BaTh COBPEMEHHBbIE TIOAXOALI M METO/bl pellleHusl MpodeCcCHOHATBHBIX
3a/1au B 00/1aCTH aBUAILMOHHOM U PaKeTHO-KOCMUUECKOW TEXHUKU
OIIK-6 — crmocoOHOCTh WCIIOMb30BaTh COBPEMEHHbIE TOAXOAbI W METO[bl pellleHds 3a[ad pPaKeTHO-

KOCMHYEeCKOM TEXHUKH C YUeTOM a3pOoArMHaAMUUECKUX U Oa/TCTAUe CKUX rnmapaMeTpoB

DOpMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/bTaToB 006pa3oBaHus:
OIIK-1

3HAHUA:

3HaeT TEOPHIO Y OCHOBHbIE 3aKOHBI B 00/1aCTH €CTECTBEHHOHAYUHBIX U 00IeMH)XeHEPHBIX JIUCIUTIINH;

YMeHuUsi:

YMeeT NpPUMEHATbL METOABl MaTeMaTUYeCcKOTO aHa/iu3a W MOJeMPOBaHus B MpodeCcCHoHaTbHON
JlesITelIbHOCTH, yMeeT TIPUMEHSITb METO[bl TeOPeTUUeCKOr0 W SKCTepUMEHTAbHOTO WCCIeNAOBAHUS B
rpodeccuoHATBHON JesiTe/TbHOCTH;

HABbIKU:

VMeeT HaBbIKM MaTeMaTHUeCKOTO aHa/INu3a U MO/Ie/TUPOBAHUS], TEOPETUUECKOTO M IKCIIePUMEHTA/ILHOTO
vcciiejoBaHus B Ipo¢eCCUOHATBHOU AesTeTbHOCTH.

OIIK-5

3HAHUS:

3HaeT coBpeMeHHbIe MTOJX0/bI U METO/Ibl PelIeHUs MPodeCCUOHANBHBIX 3a/lau B 00/1aCTH aBUAl[UOHHOM
Y paKeTHO-KOCMUYECKOW TEXHUKHY;

YMEHUsL:

YMeeT MPUMEHATh METO/bI PellleHust MPodeCcCHOHANbHBIX 33/jad B 00/1aCTH aBUAIIMOHHOW U PaKeTHO-
KOCMUUECKOH TEXHUKH;

HABbIKU:

VMeeT HaBBIK pellieHHMs1 TIPO(deCCHOHANMBHBIX 3a/lau B 00/1aCTH aBUALIMOHHON M PaKeTHO-KOCMHUYECKOH
TeXHUKH.

OIIK-6

3HAHUS:

3HaeT OCHOBHbBIE CITOCOOBI yyeTa a’3poAMHAMUUECKUX U 0a/uTMCTUYECKUX TapaMeTpPOB TPU peIleHuH
3aJ]au paKeTHO-KOCMUUECKOH TEXHUKH;

YMeHuUsi:

YMeeT pemiath 33/laud  pPAaKeTHO-KOCMUYECKOW TEXHWKM C YYeTOM aj’pOAMHAMUYECKUX U
0a/TMCTHYe CKUX TIapaMeTpOB;

HABbIKU:

ViMeeT HaBBIKM aHa/lM3a BUSHUS a3POAUHAMUUECKUX U Oa//IMCTUUECKUX TlapaMeTpPoB Ha
9KCITyaTallMOHHbIE XapaKTePHUCTUKKU PAKETHO-KOCMUUYECKOU TeXHUKHU.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmaa MEXAHUKA XKUJKOCTU U T'A3A sB/sieTcs JUCIUTUTMHONW 00513aTe/IbHON YacTH
6;10ka 1 mporpamMMbI IOATOTOBKY 110 HanpasieHuto 24.03.03 Baaiucmuka u 2uopoaspoouHamuKa.

CogepxaHWe JUCLMIUVIMHBI  SIBASIETCS JIOTUYECKUM  Tpojo/keHWeM aucuuriuH:  PU3UKA,
TEPMOJNHAMMUKA, BBICIHIASI MATEMATHUKA, TEOPETUYECKASI MEXAHUKA.

CopeprxaHue AVCLUIIMHBL SB/IAeTCS ocHoBoit Ansi ocBoenus gucturuiid: JUHAMUKA BSA3KHUX
KKUAKOCTH, I'A3A ! CTPYU, MOJE/IMPOBAHUE BBICOKOMHTEHCUBHBIX ITPOIIECCOB,
ITPAKTUKYM B I'MAPOA3POJNHAMMUKE.

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

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHus, TeOPeTUUeCKOrO U SKCIIepUMEeHTa/IbHOIO UCC/IeJOBaHMUs B
rpodeccroHanLHON JesiTeIbHOCTH

e OIIK-5 — CrniocobeH 1CIo/b30BaTh COBPeMeHHbIe TIOJX0/bl U MeTO/[bl pellieHust PoeCCHOHATbHBIX
3a7iau B 00/1aCTH aBHUALIMOHHON M PaKeTHO-KOCMHUUECKON TeXHUKH



3. CTPYKTYPA 1 COAEPXKAHUE NTVCHUIIVINHbI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyMTOpHBIE 3aHATHS
B KOHTaKTHOii (hopme

HaumeHoBaHuUe pasjie/ioB H AMAAKTHYECKHX eIHHHIY

KYPC
CEMECTP
BCEI'O

3aHATHA
pabora cTyaeHToB

BCEI'O
Jlekumu
JIabopaTopHbIit
HPaKTHKYM
IIpakTnyeckue
CamocrosTeIbHasA

®dopmupyemast
KoMmrmeTeHus, %

OIIK-1

OIIK-5

OIIK-6

Paspen 1. IIpegmeT asporuaporasoguHaMukH. OCHOBHbIe
TIOHSATHUS U OTIpe/ie/ieHusl. A3pOru/|porasoMHaMu1Ka Kak paszies
MeXaHHMKH. 3a/lauy, pelliaeMble a9pOrupOra3oHaMHKOM.
Paspesnsl asporuporasofiHaMUKY. [10HSTHe CIUIOMIHOM Cpefibl.
3 5 TTonsiTHe nerkofedopmupyemoit (Tequefl) cpefipl. CxrMaeMast 9 4 4 0 0 5
1 HeC)KMMaeMasi cpe/ia. TToHsiTHe »KU/KOH YaCTHULbI U CKOPOCTH
JKUAKOW yacTuiipl. TepMorHaMUUeCKye TTapaMeTphl ra3oB U
Tapos. COBepLUeHHl:Ie rasbl. BsS3kocTb 1 TernJIorpoBOAHOCTE
ra3oB. HeBs3K1e ¥ HeTerIonpoBo/Hble (M3039HTPONMYeCcKHe)
TeueHus. BHyTpeHHHH SHeprus U SHTa/IbIIUA ra30BbIX ITOTOKOB.

10

10

10

Pasgen 2. Yp. 3aKOHOB COXP B Me:
JKMJAKOCTH M rasa. BbiBoJl ypaBHeHUs! Hepa3pbIBHOCTH,
3 5 YPaBHEHMs 3aKOHa l/I3MeHe]:l'l/IH KO/IMuecCTBa JBKeHUd, 12 8 4 0 4 4
ypaBHeHHUs /715l BHyTpeHHeii sHepruun. dopmyna Koum. Tensop
HaripsikeHni CUMMeTpHsi TeH30pa HarpspKeHNH B 0ObIUHbIX
YCIOBUSX.

Pa3pen 3. KuHeMaTHKa CriyIoIIHOM cpebl. TpaeKkTopust
3 5 JKMKOM YaCTHLIbI ¥ JIMHUS TOKa . [1o/e cKopocTel CriomHoN 10 6 4 0 2 4
cpezibl B OKpeCTHOCTH ToukH. Teopema I'esibmroseiia. TeHzop
cKopocTeii fiehopmaruid, GpunuecKuid CMBICI €er0 KOMIIOHEHT.

Pa3pen 4. Peosiornueckue Mojie/Iu CIUIOIIHOM cpeabl. Mogienb
W/leanbHOM )KUJKOCTH. MOJe/lb BS3KOW HbIOTOHOBCKOM

3 5 o 11 6 4 0 2 5

>xuakoctH. KoadduiimeHTs! BA3KOCTH /151 KalleIbHOM >KUAKOCTH

v rasa. @opmyna CareprieHja.

Paspen 5. BekTop IUIOTHOCTH NOTOKA TeIlIa.
3 5 TepmozpuHamuueckast Moziesb cpeabl. 3akoH Dypbe. Yncio 10 6 4 0 2 4
Tpanamis. CoepiueHHsIH ra3. Hecxumaemast XXUJKOCTb.

Paszpen 6. 3aMKHYyTbIe CHCTeMbl YpaBHeHHid. [10CTaHOBKM
3 5 3a71a4 /151 1) HeBSA3KOTO HEeTerIONPOBOJHOIO rasa, 2) BA3KOH 11 6 4 0 2 5
HeCKAMAeMOH JKUKOCTH, 3) BSI3KOro CKUMAeMoro rasa.

Pa3pen 7. IuTerpasbl CHCTeMb] yPaBHEHHH JABHKeHHUs
HMAeanbHOM )KUAKOCTH. DYHKLIYS TIPUBEIEHHOTO Pacxo/a.
Apmabara. V3sHTponmueckue U aguabaTiHuecKye TeueHusl.
Apmnabara [TyaccoHa. YpaBHeHMe JBI)KeHHs HflealbHOTO ras3a B
topme I'pomeku—JIamba. MHTerpan BepHymim: o0Oumii BbIBOA U
3 5 yacTHele cay4au. [a3ofuHamuueckue GyHKLUNA 16 12 4 6 P 4
W33HTPOIMNYECKOr'O TeUeHUs . le/IMepBI Ha UCII0/Ib30BaHHE
nHTerpana bepHynm. Kpurnueckue napamerpel M
TeopeTHyecKas MaKCHMa/lbHasi CKOPOCTb rasa.
KBEIBI/IO,ELHOMEPHBIE YCTaHOBUBLLIHWECS ABWXEHUS XKUIKOCTHU.
Teuenue rasa B corute JlaBansi. PacueTHsIi 1 HepacueTHbIi
PEeXKUMBI.

Paszpen 8. CuiibHBbIe U c/1a0ble Pa3pbIBbI B ra3oBoi
JIMHaMHKe, YC/I0BHs! /IMHaMHYeCKOi COBMECTHOCTH Ha CHJIbHBIX
3 5 paspbiBax. KOHTaKTHbIE Pa3pbiBbl U yapHble BOJIHbL Ajuabara 15 11 4 6 1 4
PsukuHa-Troronno. Tpy6ka [Tuto-TIpanzaris [IpsiMoii ckauok
yrioTHeHUst. KOCOM CKauoK yIIOTHeHHsI.

Paspen 9. 3agaua Biasuyca o npojo/IbHOM 06TeKaHUH
TJIOCKO¥ NIacCTHHBIL. POPMYIUPOBKA OCHOBHBIX JONYLIeHUH 1
3 5 BbIBOZ, [TpaH/T/Is ypaBHeHU# norpaHiyHoro ciost. OLeHka 14 9 2 5 2 5
TOJLMHBI TOrpaHr4Horo c/ost. Koadduupent mectHoro
TpeHust. CONpOTHB/IEHHE TPEHNUs TUIACTUHBI KOHEYHOW J/IMHBI.
OreMeHTbI TeOPHH TypOy/IeHTHOTO MOrPaHAYHOTO CJIOS.

Bcero 3a 5 cemecTp 108 68 34 17 17 40

50

50

50

Pazpaen 10. ITnockue 6e3BHXpeBble YCTAHOBHBIIHECS
TeyeHHs1 HeOKMMaeMok xuKocT. Onpeienenne. Crcrema
ypaBHeHHil. [ToTeHLan ckopocTeil. @YHKLHS TOKa.
Komr1eKCHbIi NOTeHLMa 1 KOMILIEKCHast CKOPOCTb. TTpuMeps!
3 6 M/IOCKKX 6€3BUXPEBBIX TeUEHH B TEPMUHAX KOMILIEKCHOTO 13 7 5 0 2 6
noreHuuana. OfHOpoAHbIi noToK. MicTounuk/cTok. Teuenue,
MH/lYLIMPOBaHHOE BUXPEeBOIl HUThI0. TTpHMephI MI0CKHUX
6e3BUXpEBbIX TeUeHNH B TePMUHAX KOMIIIEKCHOTO TIOTeHLIMaIa.
Jlunone.

10

10

10

Pa3spen 11. ITonepeyHoe NoTeHIMA/IbHOE 00TeKaHHE
KpPYyroBoro uauHapa. O61uii B, KOMILIEKCHOTO
noreHuana. O6TeKaHHe HEMOZABIKHOTO LM/IMH/pA.

3 6 KoMri/ieKCHbIH NoTeHLMa TeueHust, UHAYLIMPOBaHHOTO 20 14 5 6 3 6
JIBIDKYILJMCS B HETIOABIIKHOM JKUAKOCTH LIIHUHAPOM. [1aBHbIH
Bekrop cuit. [Tapagokc anambepa. CpaBHeHHe TeOprH C
9KCIIePUMEHTOM.

10

10

10

Pazpen 12. MeTop dor P i. O6wwmit BUj,
KOMIL/IEKCHOTO TI0TeHL{1a/1a TeYeHHs OKOJIO NPOU3BOJILHOTO

3 6 KOHTYpa B CJyuae, eC/ii U3BeCTHO KOHPOPMHOe 0ToGpaXkeHHe 15 9 6 0 3 6
BHEILTHOCTHU KOHTYpPa Ha BHEIIIHOCTh Kpyra. HOl’IepE‘-IHOE
o6 TeKaHue 3/UTITHYECKOTO LMIUHApA.

IX OT

10

10

10

3 6 Paspen 13. ITocrynar Yanuisirnsa->KykoBckoro st 22 15 6 6 3 7
npoduisA ¢ 3aiHel 0CTPOi KPOMKOIi. BerunicieHne

6

10

10

10
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LpKynsiiuy. ®opmysl Yanibirksa-biiasuyca st [1aBHOro
BEKTOpA U [JIABHOTO MOMeHTA CHJI JaBJ/IeHus], IefCTBYIOIMX Ha
nipodusib 1pu ero 6e30TprIBHOM 00TeKaHuu. Teopema
JKyKOBCKOTO /15 [TOJ/beMHOIi CHJIbl. BbIpaXkeHHe I71aBHOTO
MOMeHTa CHUJI JaB/IeHHsI Yepe3 LUPKYJILMIO.

Paspen 14. Pemenne 3aau 06 o6Tekanuu npoduiei
JKykoBckoro. Be3oTpbiBHOE 06TeKaHHe MIACTUHKH TI07] YIJIOM
6 aTaknu 693BI/IXPEBLIM TIOTOKOM I/I,E[eﬂfll:HOi/‘l HeCKUMaeMOoi
sxupkocty. ITocrpoenne npoduieii XKykosckoro. ITpodum
Kapmana-Tpedriia. CpaBHeHye TEOPHH C IKCTIEPUMEHTOM.

18 11 6 2 3 7 5 5

Paszpen 15. J/1eMeHThI TeOPHH KPbI/Ia KOHEYHOT0 pa3Maxa.
OcCHOBHbIe JIoNyllieH s U BUXpeBasi cXxeMa Kpbiia ITpaHaTs.

6 VHAyKTUBHAsI CKOPOCTb U YTOJT CKOCa T10TOKA. MeToy, MI0CKHX
ceueHNH. BeruncieHye CHIbI CONPOTUB/IEHUST U OAbEMHON
cunbl. KauecTBO Kpbljla M HaWBBITOAHelIast GpopMa Kpblia B
r1aHe. Pacripe/iesieHye LMPKY/ISLMM 110 JJIMHE Kpblia.

20 12 6 3 3 8 5 5

Bcero 3a 6 cemecTp

108 68 34 17 17 40 50 50

50

Bcero no gucuuninHe

216 136 68 34 34 80 100 100

100

3.2. AyUTOPHBIN IPAKTUKYM

Homep u
P Oo0neMm,
Ne | HamMeHOBaHHe
Tema NpaKTU4YeCKOro 3aHATHUS aya.
n/n pa3pena
4acoB
JUCLUIIUHBI
[NoHATHE «TOUKM» MMPOCTPAHCTBA CILIOUIHOM cpefibl. Kpurepuit

Pazpen 2. criontHocty — urcno Kayacena (Kn). KosmmuecTBeHHbIe XapaKTePUCTHUKU

YpaBHeHUsI JIMHEHHON U 00bemMHol JedopMariyi. CKOPOCTh IMHEHMHON Y 00beMHOM

3aKOHOB nedopmanyi. 3aBUCMMOCTh CKOPOCTHU AeopMaliiyl OT BO3HUKAIOIIUX B

1 |coxpaHeHMa B  |cpefe HampsbkeHHH. CoBeplleHHBIN ra3. YpaBHeHre KnalinepoHa. 4
MeXaHUKe Kosdduiment Baskoctu. 'mnore3a HetotoHa. KoadduimeHnt
JKUJKOCTH U TEIVIONpPOBOAHOCTU. 3akoH Pypbe. TerioéMkocTs raszoB Cp u CV.
rasa. OHTponusl. BHyTpeHHsIs 3Heprus U sHTa/ibnvs. M305HTponuueckoe

TeyeHue.
Pazgen 3. .
KuHeMariKa 3aKoH COXpaHEeHUsI SHEePTUH JJIs1 )KUAKOM YacTULbl. VICTOUHUKY U CTOKU

2 o Macchl. [IuBepreHIusi CKOPOCTUA. PU3NUECKUN CMBIC/ «TIPSIMBIX» 2
CIIJIOLLIHOM

TIPOM3BOJHBIX CKOPOCTH.
cpejibl.
Pasnen 4. . .
PeONOMIIECKIE Bropoti 3akoH HetoTOHa 47151 ABWKYILENCS B TPaBUTALIMOHHOM IT0JIe

3 |vonem >KUJKOW YaCTULIBI B OTCYTCTBUE BSI3KOTO TpeHuUs. ['pajjueHT faBaeHus. ’

cnﬁoumoﬁ HauanbHble 1 rpaHnyHble ycioBus. Ciaydaid TIOKOALIeCs TsSKeIou
JKUJKOCTU. YpaBHeHHe T'MIPOCTATUKU.
cpefibl.
Pazpen 5. Crpylika Toka. [TonHas sHeprusi moTokKa. YpaBHEHUe SHepruu.

4 BekTop W303HTpONMYeCcKoe CTaljMOHApHOEe TeueHNe. YpaBHeHHe bepHy/un B 9
TJIOTHOCTH o011em BUZie ¥ [Jisl HeCKMMaeMOoro M CKMMaeMOro TeueHHH.

MoToKa Tervia. | MakcuMasnbHasi CKOPOCTh ITOTOKa.
Marble BO3MYyILLeHHMs YIIPYTOW Ccpefibl (3BYK) U CKOPOCTh 3BYKa. 3BYKOBOE
Pazpen 6. naeneHue. JlorapudmMuueckas 1iKaia st U3MepeHus UHTeHCUBHOCTU

5 3aMKHYyTbIe (cusel) 3ByKa (16 1 /Jba). Uncno Maxa. CructemMa ypaBHeHUH /1St 7
CUCTEMBI H303HTPOINMYECKOr0 CKMMAeMOI0 CTallMOHAPHOIO TeYeHUs! COBEPILIEHHOr0
ypaBHEHUM. rasa. ['azogquHamMuueckue GyHKIMK. Kputrdyeckoe TeueHre U KPUTHUeCKUe

rapameTphl TeYeHHUsl.
Paspmen 7.
Nuterpanel
cHeTe NI[) ol [Tpuemuuky (Tpyoku) faBnenus: [Turo, Ipanarns, ITuto-TIpaHaTs.

6 ABHEHM TpyOka BeHtypu. PacueT rojHOTO M CTaTUUECKOTO JaBIeHUH MOTOKA T10 ’
yp H3MepeHUsIM NIPUEMHHUKOB /laBjieHusl. ASpoJuHaMUUeCKHe CUJIbl, MOMEHTHI
JIBIDKEHUST o

. 1 K03 urmenTol. YcTolunBOCTS JIA
uzleaabHON
JKUJKOCTH.
Pazgen 8.
CIUILHBIE 1 Corwio JlaBang. Pexxumel ncTeueHusl. PacueT napamMeTpoB TeueHus B COILIe

7 | enabuie pA3DLIEDI JlaBans (ofHOMepHOe TeueHue). PacueT mapaMeTpOB TeUeHHs B COILIe 1
B ra3oso[1)71 P JlaBasns (gByMepHOe TeueHHe). Pacxog rasa uepes comsio. HepacueTHoCTh

cTpyu. PeakTuBHas cuna (Tsira) cormia.
[VHaMUKe.

8 [Pasgmen 9. 3azmaua [Bs3kocTh. Uncio PeliHosbaca. JlaMruHapHOe U TypOy/IeHTHOE TeUeHUsl. 2
Bbnasuyca o [Norpanuunelii cioit. Ckayok yriioTHeHHs1. COOTHOILIeHHe TTlapaMeTpOoB Ha
TIPOZ0JIbHOM ckauke. Aguabara PankuHa-TtoroHrno. Pacuer mo/iHOTO U CTaTUYeCKOTO
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obTeKaHuU JaB/IeHUH CBEPX3BYKOBOT'O MOTOKA 10 U3MepeHusaM TpyOkoi TTuto-
TJIOCKOM [Ipanatns. [ToTepsi mOMHOrO AaB/ieHUs HA CKauke
[JIaCTUHBI.
Bcero 3a 5 cemectp 17
Pazgen 10.
[Tnockue
Ge3BUxpeBbIe .
IMorenrman ckopocteii. @yHKIMS TOKA. [IpUMepBI TI0CKUX 0e3BUXPEBBIX
9 |ycTaHoBUBLIKECSH N 2
TeyeHWH B TePMUHAaX KOMIUIEKCHOIO OTeHLUaIa.
TeueHuUs
HeC)KuMaeMoi
JKUJKOCTH.
Pazpen 11.
ITonepeunoe
MOTeHLMaIbHOe
10 O6TekaHue HeTOBMXKHOTO LuuH/pa. [Tapagokc Tamambepa. 3
obTekaHue A H AP panokc /| P
KpYTOBOIO
LWIMH/ApA.
Paznen 12.
Metop,
11 [ToriepeuHoe 00TeKaHUE UTUITUYECKOTO LIUIUHZPA. 3
KOH(OPMHBIX
0TOOpayKeHUH.
Pazpen 13.
[Toctynar
UansbiruHa- ®opmynel YaruieirvHa-bia3uyca /151 r1aBHOTO BeKTOpa U IJ1aBHOTO
12 [)KyKoBCKOTO /151 [MOMEHTa CU/I JaB/IEHUS], JEUCTBYIOIIMX Ha MPOGMUIIb IIPU €ro 0e30TPHIBHOM 3
npoduis ¢ 00TeKaHMHU.
3aiHel 0CTpoi
KPOMKOH.
Pazgen 14.
Perienvie 3azau .
IToctpoenue npodueii )KykoBCKoro U peltieHue 3a7au 006 00TeKaHUU
13 |06 obTekaHUM y 3
- nipo¢uneli JKyKoBCKOTO.
ripoduneit
JKykoBckoro.
Pazpen 15.
DJIeMEeHTHhI
14 |teopum kpbula |OCHOBHBIe JOMYIIeHUs U BUXPeBasi cxeMa Kpbuia [IpaHaT/s. 3
KOHEeYHOT0o
pasMaxa.
Bcero 3a 6 cemectp 17
3.3. JTaGopaTopHBIi NPAKTUKYM
Oo0neMm,
Ne |Homep u HauMeHOBaHUe
Tema /1a00pPaTOPHOTO NPAaKTUKyMa aya.
n/m | pasjeia JMCIUILIUHbBI
4acoB
Paspen 7. Interpansl 1) Onpepenenre a3pofHaMUUECKIX XapaKTePUCTUK
| |cucTembr ypaBHeHUI 0CeCcMMMEeTPUUHOrO Tesia 2) McciefoBaHre aspoiHaMUyeCcKHUX 6
JIBIDKeHUST UleaTbHOU XapaKTepUCTUK TPOGUIs Kpblja 10 U3MepeHHOMY
JKUIKOCTH. pacripeiesieHust aB/ieHYsI Ha ero MOBePXHOCTH
Pazgen 8. CuibHBIE N
3)Teuenwus rasa 1o corty JlaBasns 4) Vicreuenus ra3a u3 cocyga
2 |crabble pa3phIBEI B 6
N KOHEUHOTo 00bema
ra3oBoi AMHAMUKe.
Pazgen 9. 3amaua
3 Bbnasuyca o npogonsHoM  |5) CKauky YIIJIOTHEHHMS] B CBEPX3BYKOBOW NepepacIlpeHHOoi 5
00TeKaHWU TIOCKOH cTpye.
T71aCTHHBI.
Bcero 3a 5 cemectp 17
Pasgen 11. ITonepeunoe
4  [MOTeHLpanbHOe 1) VccnepoBaHue pacripesiesieHUs: JaBeHUs 10 TIOBEPXHOCTU 6
obTeKaHKe KPyrOBOTO TMOTIEPEYHO 00TEKaeMOro KPyroBoro LWIMHAPA.
LUAIUH/pA.
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5 |Pa3gen 13. [locTtynar 2) IorpaHnuHbBIi C/I0M Ha MJIOCKOU TITACTHHE TIOZ, YIJIOM aTaKH. 6
UanubirnHa-’KyKOBCKOTO
I1st Ipodusist C 3aHel
OCTPOM KPOMKOM.
Pa3zpen 14. Pewuenue 3amau
6 |00 obrekanuu rpoduneii |3) TeueHue rasa B IJITMHHOM TpyOOMpoBOe 2
JKyKOBCKOTO.
Pa3zpen 15. DnemeHTsI
7  |Teopuu Kpblia KOHeUHOTO |4) OOTekaHue poMba CBEPX3BYKOBLIM ITOTOKOM. 3
pasmaxa.
Bcero 3a 6 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne |Homep u HaiMeHOBaHHe pa3jesia Oo0nem,
Cojiep>xaHue yueOHOro 3afaHus
n/n JUCLUNIUHBI 4acoB
W3yueHue npeyCMOTPEHHBIX IPOTrPaMMOi
Pazpen 1. Tlpegmer Y peay p porp o
1 JUAAKTUUeCKUX eJMHUL] 110 peKOMeHyeMou 5
a3pOru/IporasofJuHaMuKHU.
suteparype. [IoAroToBKa K NpakTUYeCKUM 3aHSATUSM
Pa3zpen 2. YpaBHeHUs1 3aKOHOB N3yueHue ripelyCMOTPEeHHBIX TTPOrPaMMOi
2 |coxXpaHeHUs B MeXaHUKe KUAKOCTU |AUJaKTUUeCKHUX e[VHUL] 10 peKOMeH/TyeMo 4
Y rasa. suteparype. [1oAroToBKa K NpaKTUYeCKUM 3aHSTUSM
.. |/3yueHue npesyCMOTPEHHBIX ITPOTPaMMOii
Pazgen 3. KuHemMaTyKa CIIIOIIHOM Y peay p porp o
3 cpenEI JUAAKTUUeCKUX eJMHUL] 110 peKOMeHyeMou 4
PEABL. suteparype. [1oAroTOBKA K NpaKTUYeCKUM 3aHSATUSM
W3yueHue ripeyCMOTPEeHHBIX IPOrPaMMOi
Pazgen 4. Peonoruueckue Mozenu Y peay p porp o
4 N JUAKTUUeCKUX eJMHUL] 110 peKOMeHAyeMOou 5
CIIJIOIITHON CpeJibl.
suteparype. [1oAroTOBKA K NIpaKTUYeCKUM 3aHSTUSM
N3yueHue rpeyCMOTPEHHBIX IPOTrPaMMOi
Pa3zpen 5. Bekrop mioTHOCTH Y peay P porp .
5 [1OTOKA Teruia JUAKTUUeCKUX eMHUL] 110 peKOMeHAyeMOou 4
’ smteparype. [ToAroToBKa K pakTUYeCKUM 3aHATUSM
W3yueHne rpeyCMOTPEHHBIX POTPaMMOM
Pa3zpen 6. 3aMKHyTbIe CCTEMBI Y peay P porp .
6 ABHEHL [JUAAKTUYeCKUX eJMHUL] 110 peKOMeHyeMOou 5
yp ’ smteparype. [ToAroToBka K pakTU4YeCKUM 3aHATUSM
Pasgen 7. IuTerpanbl cucTeMbl W3yueHuie ripe/lyCMOTPEHHBIX TTPOrPaMMOiA
7  |ypaBHeHWU [BWXEHUs UJeanbHON |IWJAaKTUUYeCKUX eJUHUL] 10 PeKOMeHyeMon 4
SKUJKOCTHU. suteparype. [1oArOTOBKA K NPaKTUYeCKUM 3aHSTUSM
W3yueHnue ripeyCMOTPEeHHBIX IIPOTPaMMOM
Pazgen 8. CunbHble U c/labble Y peay P porp o
8 N IUAKTUUeCKUX eZIUHUL] [0 PeKOMeHyeMOi 4
pa3phiBbI B Ta30BOM AUHAMUKE.
suteparype. [1oArOTOBKA K NpaKTUYeCKUM 3aHSTUSM
Pa3zpen 9. 3ajaua bnasuyca o W3yueHue mipelyCMOTPEHHBIX TTPOrPaMMOiA
9  |mpomoABHOM 0OTEKAHWH TUIOCKOH  |IUAAKTHUECKUX eJJHUI] [0 PEKOMEH/TyeMOM 5
[JIaCTUHBI. suteparype. [1oArOTOBKA K NPaKTUYeCKUM 3aHSTUSM
Bcero 3a 5 cemectp 40
Pazpen 10. [Tnockue Ge3BuxpeBbie |/3yueHue MpeAyCMOTPEHHBIX MTPOTPaMMOi
10 |ycTaHOBHUBILMECS] TEUEHUS MUNAKTUUeCKUX eIMHUL] TI0 peKOMeHyeMOit 6
HeCKUMaeMOM >KUJKOCTH. suteparype. [IoAroToBKa K NpakTUYeCKUM 3aHATUSM
Pa3pen 11. Ilonepeunoe W3yueHue npeyCMOTPeHHBIX IPOrPaMMOi
11 |moTeHLMa/IbHOE OOTEKaHUE MUNAKTUUeCKUX eIMHUL] TI0 peKOMeHyeMOit 6
KpPYTOBOIO LIWJIMHJPA. suteparype. [1oAroToBKa K NpakTUYeCKUM 3aHATUSM
N3yueHue ripe/lyCMOTPEeHHBIX MTPOrpaMMOii
Paspen 12. Metoz KOHQOPMHBIX Y Peay P porp o
12 OTOBDDKEHMI JUAKTUUeCKUX eZIUHUL] [0 PeKOMeHyeMOM 6
P ) suteparype. [ToAroToBKa K NpakTUYeCKUM 3aHATUSM
Pazgen 13. INocrynar YaruisirnHa- |M3yueHue npesyCMOTPeHHBIX TIPOrpaMMOit
13 |’KykoBckoro jj1si ipodusis C 3aJHel| JuaakTiue CKUX eVHULL TI0 peKOMeHyeMOit 7
OCTpOU KDOMKOM. suteparype. [IoAroToBKa K NpakTU4YeCKUM 3aHATUSM
N3yueHue ripe/lyCMOTPEeHHBIX MPOrpaMMOii
Paszen 14. Pemienue 3a7a4u 06 Y Peay P porp N
14 . JUJaKTAUEeCKUX eIMHUL] TI0 PEKOMEeHIyeMOU 7
obTekanuu npoduiieii JKyKoBCKOTO.
suteparype. [IoAroToBKa K NpakTUYeCKUM 3aHATUSM
15 |Pasgen 15. DneMeHThI Teopyr W3yueHue npeyCMOTPeHHBIX IPOrPaMMOi 8
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Kpbl/la KOHEYHOTO pa3Maxa. TUIAaKTUUeCKUX eJMHUL] TI0 PeKOMeHAyeMOoi
yteparype. [ToArotoBka K MpakTHYeCKUM 3aHSATHSIM

Bcero 3a 6 cemecTp 40

4. ®OPMbI KOHTPO/JISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP HEJAE/IN CEMECTPA
12, 3 |4/ 5 6 7 8 9 10 11 12|13 (14 15 16 |17
5 TexK | | TexK|OP| JIP, TekK JIP, TekK | P | JIP, TekK JIP JIP, TekK | 1P
6 TekK | |TexK|AP| JIP, TexkK JIP, TexK | P | JIP, TekK JIP JIP, TexkK | 1P

YcnoBHbIe 0003HAYEHUS:
o JIP — aparHOCTHUeCKasi paboTa;
e TekK — BOMpOCHI [/151 TEKYIL|ET0 KOHTPOJIS;
o JIP — naboparopHast pabora.

TeKy]].[Plﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B INCKPETHLIE BDEMEHHBIE MHTEPBAJ/IbI B

cnenyromux dhopMax:

e HArHOCTUYECKasi paboTa;

¢ BOMPOCHI /IS TEKYITIETO KOHTPOJIS;
e saboparopHas paboTa.

IIpomMesKyTouHasi arTecTamus IPOBOAXUTCS B popMax:
e 9K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

. A. A.T'yceB. . MexaHuKa >XUJKoCTH U rasa. Mocksa: FOpaiit, 2020, 351. pec.
. A. 3. Konibuios, E. U. Arees. . T'ugpoaunamuka. CI16. 5T TY "BOEHMEX" um. /1. ®. YcruHoBa, 2011,
/1. pec.
3. B. A. 3a3umko, I1. [I. TopoxoBa. . TeH30pHbIM aHa/iu3 B ra3oBoi AuHamuke. CI16.5I'TY "BOEHMEX"
uM. [1. ®. YcruHoBa, 2018, 39 3ks.
4. B. H. Yckog. . Berymue omqHoMepHbie BoiHbl. CI16.BT'TY "BOEHMEX" um. 1. @. YctuHoBa, 2013, 70
3K3.
5. T A. Akumos, B. A. 3asumko ; BI'TY "BOEHMEX" um. [I. ®. YctuHosa. AsporasoanHamuka. bI'TY
"BOEHMEX" um. . ®. YctuHoBa, 2014, 61 3k3.
6. I. A. Akumos, B. A. 3asumxo ; BI'TY "BOEHMEX" nm. [I. ®. YctuHoBa. AsporasoguHamuka. BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2014, 31. pec.
7. E. W. Arees, A. 3. KombiioB. . MexaHuKa )uJKoCTH U ra3a. CI16.BT'TY "BOEHMEX" um. 1. @.
YctunoBa, 2010, 3. pec.
8. K. H. Bonkos, B. H. EmenbgHoB, U. B. TerepuHa. . ['a30BbIe TeueHNs B COMJIaX SHEPrOyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3K3.
9. JI. T.. Jlo¥usHCKmi. . MexaHMKa KUAKOCTU U rasa. M.: Hayka. ['n. peq. ¢u3.-mar. nut., 1987, 27 3k3.
10. M. I'. Mowucees, FO. M. ITupkyHoB. . OcHOBBI asporasoauHamuky. CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2006, 31. pec.
11. C. B. Bannauzep. . Jlekuuu no rugpoaspomexanuke. CI16.: M3n-so CIT6I'Y, 2005, 50 3K3.
12. FO. M. llupkyHos, H. B. Tapacoga. . MeTo b1 Bo3MyIIieHnH B 3a/iauax aspoguHamuku. CI16.6T'TY
"BOEHMEX" um. . ®. YctuHosa, 2007, 39 3k3.

N

5.2. [ononHuTe/bHAas IMTeparypa 1o AUCLUILIIHE:

1. JI. T JlovusHckuit, A. U. JIypwe. Kypc Teopetuueckoit Mmexanuku. T. I CTatvka v KuHemaTtuka. bBI'TY
"BOEHMEX" um. I. ®. YcTuHoBa, 1982, 2 3K3.

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

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

1. https://urait.ru — O6pa3oparesibHas riatdopma «HOpaiT». 1151 By30B U CCY30B.;

2. https://e.Janbook.com — 3BC JlaHb;

3. http:/library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6ubmroreka BI'TY « BOEHMEX» um. [1.®.
YctuHOBa.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

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

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

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

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

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

3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalloHHbBIN TTOpTas IpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHOe obecrieueHue:

1. Matlab 2015a SP1;
2. Ansys Multiphysics 2017 Teaching Advanced;
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3. Google Chrome;
4. Microsoft Office.

5.6. nopmalioHHbIe TeXHOJIOTUH:

B3auMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;

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

4. Matlab 2015a SP1;

5. Microsoft Office.

6.3. JTaGopaTopHbIe 3aHATHA:

1. ITpoexrop;
2. YcTaHOBKa AJ1s1 U3yueHHs CTeueHusi rasa U3 0asioHa;
3. Matlab 2015a SP1.

6.4. Ilpouee:

1. pabouee MecTo TpernofaBare/isi, 0OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHET, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MEXAHNKA JXUJKOCTHU N TA3A

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa MEXAHUKA JXUJAKOCTU U TA3A sBiseTcsl AUCLUTUIMHON 00A3aTe/IbHOM 4acTH
0/ioka 1 mnporpaMmbl TOArOTOBKM I10 HampasiaeHuto 24.03.03 Baaaucmuka u 2udpoaspoouHamuKd.

HOucruruiiaa peanmu3yeTcs: Ha (akynbTeTe A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoit A9 TINTASMOTA3SOAMHAMUKA U TETVIOTEXHUKA.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-1 crmocoOHOCTL  TPUMEHSITH  €CTEeCTBEHHOHAy4YHble U OOIeMH)KeHepHble  3HAHUS, METOAbI
MaTeMaTU4YeCKOr0 aHalvi3a W MOJe/IMPOBaHUs, TEOPeTHUeCKOT0 U JKCIIePUMEHTAalbHOTO WCC/IeOBaHUS B
ripocdhe CCHOHAILHOM JiesITeNTbHOCTH;
OIIK-5 crocobHOCTb UCIOMb30BaTh COBPEMEHHBIe MOAXO0AbI M METO/bI pelleHus MpodecCHOHaNBHBIX 33/a4 B
00/1aCTH aBUAI[MOHHOW ¥ PAaKEeTHO-KOCMUUECKOH TEXHUKH;
OIIK-6 crocobHOCTb UCTIONB30BaTh COBPEMEHHBIE TOAX0Abl U METOABI PellieHUs 3a/jad PAaKeTHO-KOCMHUeCKOM
TEXHWKU C YUETOM a3pOiIMHAMUYEeCKUX U Oa/lIMCTUYeCKUX MTapaMeTpOB.

Conep)KaHue [UCIIMIUIMHBI OXBAaThIBA€T KPYT BOIPOCOB, CBSI3aHHBIX C M3yYEHUEM Ta30[MHaMHUeCKUX
riporjeccoB. OOyuyaronuecss 3HaKOMATCS C OCHOBAaMM TEOPETUUECKOM W TMPUK/IaJHONH MEXaHUKU >KUAKOCTH U
rasa, UTo CJIy’KUT OCHOBOM UX Ja/ibHeliIe rpodeccroHabHON AesiTeTbHOCTH.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOTMPOCHI /|5 TEKYIIIETO KOHTPOJIS;
e jaboparopHas pabora.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DK3dMeEH.

OO6m1as TPy0EMKOCTh OCBOEHUSI [JUCLMIUIMHBI cocTaBiasgeT 6 3.e., 216 u. TIporpaMMoOW [JUCIUMJIHHEL
TpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHS (68 u.), mpakTrueckue 3aHsaTHs (34 4.), 1abopaTOpHEINM NpakTUKYM (34
4,), caMoCTosITe/IbHast paboTa cryzneHTa (80 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MEXAHNKA XXUJKOCTHU N TA3A

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0oeMKOCTh 0CBOEHHS AUCLIMIIMHBI cocTaBsgeT 216 4., u3 HUX 136 4. ayAUTOpHBIX 3aHATHH, U 80 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.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

pPyOE>KHOM KOHTPOJIE yCIIEBAEMOCTH U TIPOM

€KyTOUHOM aTTeCTaly 00yYaroIXCs.

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

HaumeHoBaH#e paboThI

PexkoMeHpyemasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. IT

PeAMET a3poruaporasojJuHaMHuKH.

V3yueHue ripeayCcMOTPEHHBIX
MPOTpaMMOM TUIaKTUUeCKUX eIUHUL] TI0
pekoMeHyeMoii iuTeparype. IToaroroBka
K IIPaKTUYeCKUM 3aHSITHSIM

B. H. Yckos. . beryiye ofHOMepHbIe BOJTHbI:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHORBS,
2013 (1)

I'. A. Akumos, B. A. 3asumko ; BI'TY
"BOEHMEX" um. [I. ®. YcruHOBa.
Asporazogunamuka: BI'TY "BOEHMEX" nm. [.
®. YcruHoBa, 2014 (1)

I. A. Akumos, B. A. 3a3umko ; BI'TY
"BOEHMEX" um. I. ®@. YcTuHOBa.
AsporazoguHamuka: BI'TY "BOEHMEX" um. /.
®. YcruHoBa, 2014 (1)

Wtoro

o pasgeny 1

Paspgen 2. YpaBHeHMs 3aKOHOB COXpaHeHMsI B MeXaHHMKe )KMAKOCTH U rasa.

N3yuenue ripeyCMOTPEHHBIX
MPOTrpamMMOi TUAAKTUYECKUX eTUHUI] 110

K. H. Bosikos, B. H. Emenbsnos, U. B. Tetepuna.
. 'a30BbIe TeueHHd B COMJIax SHEProyCTaHOBOK:
M.: ®U3MATIINT, 2017 (1-2)

B. H. Yckos. . beryiijie ogHOMepHbIe BOHBI:

o CII6.BI'TY "BOEHMEX" um. 1. ®. YcTHUHORB,, 4
pexoMeHAyeMou siuTeparype. Ilogroroeska 2013 (2)
K PAKTHHECKUM SAHATHAM B. A. 3a3umko, I1. [I. Topoxosa. . TeH30pHBIN
aHasn3 B Ta3oBoi AuHamuke: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2018 (1-2)
Wrtoro no pasgeny 2 4
Pa3pen 3. KuHemaruka CIUIOIIHOM Cpe/ibl.
B. H. Yckos. . berylue ofHOMepHbIe BOJHBL:
CII6.BI'TY "BOEHMEX" um. 1. ®. YcTuHORa,
N3yuenue rpesycMOTpeHHBIX 2013 (2)
e —— E. Y. Arees, A. 3. KonblioB. . MexaHuka
porp A AAMHLL KUIKOCTH 1 rasa: CI16.BI'TY "BOEHMEX" um. 4
pekoMeHAyeMol uTepatype. [logrotoBka 11 ®. Yermmosa, 2010 (1-2)
K MPAKTHHECKHM SHATHAM A. 3. Konibinos, E. U. Arees. . ['uapoagvuHamuka:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHORBa,
2011 (1-2)
Uroro no pa3geny 3 4
Pa3pen 4. Peosiornueckue Mojie/a CIVIOLHOM Cpe/ibl.
W3yueHue npeyCMOTPEHHBIX A. 3. Kombinos, E. U. Arees. . ['uapoavHamMuka: 5
nporpammoi guakTudeckux eaunuin o | CIT6.BI'TY "BOEHMEX" um. [T. @. YcTUHOB,,
pekoMeHyeMoH nuTepatype. Ilonroroska 2011 (1-3)
K TIPaKTUYEeCKUM 3aHATUSAM B. H. Yckos. . beryijye ofHOMepHbIEe BOTHbI:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHORBa,
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2013 (1-3)

FO. M. IlupkyHosB, H. B. Tapacosa. . Metozsl
BO3MYILeHHH B 33/lauax aspoJUHaMUKU:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHORBa,
2007 (1-2)

Wroro no paspeny 4 5

Paspen 5. BeKTOp N/IOTHOCTH IOTOKA Terlia.

B. H. Yckos. . beryiijie ogHOMepHbIe BOJHBI:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTUHOB],

W3yueHne nmpe1ycMOTpPeHHbBIX 2013 (2-3)
Y P o P JI. T JlohsaHCcKui. . MexaHHKa »KUJJKOCTH U Tasa:
MpOrpaMMOH JUAaKTHUeCKUX eIUHULL 10 M.: Hayxa. T'n. peg, i3, ar, ., 1987 (2) .

pekoMeHiyeMoi ntepatype. IToAroToBKa

K IDAKTHEECKIM 3AHSTAAM JI. T Jlongsinckuy, A. W. Jlypoe. Kypc

Teopetrnueckoii MexaHuku. T. I CtaTvka u
kuHeMaTtuka: BI'TY "BOEHMEX" um. /1. ©.
YctuHoBa, 1982 (1-2)

Wroro no pasgeny 5 4

Pa3fen 6. 3aMKHyTBIe CHICTeMbl YpaBHeHHH.

C. B. Bannangep. . Jlekuuu o
N3yuenue nipeyCMOTpeHHBIX ruppoaspomexanuke: CI16.: Mza-Bo CIIOL'Y,
MpOorpaMMoil AUJaKTHYeCKUX eJUHUL] 10 2005 (1-3) 5
pekoMeHayeMoi uTeparype. [loarotoBka | B. H. YckoB. . Beryiiue ofHoMepHbIe BOTHBI:
K MPAaKTUYeCKUM 3aHATUSIM CII6.BT'TY "BOEHMEX" um. /1. ®. YCTHHOBa,
2013 (3)
Urtoro no pa3geny 6 5
Pa3pen 7. UHTerpa/bl cCTeMbl YPaBHEHUH ABIDKEHUs HAeaIbHOM XKMAKOCTH.
A. A.Tyces. . MexaHuka XKUJKOCTH U rasa:
Mocksa: FOpaiiT, 2020 (2)

N3yuenne npenycMOTpeHHBIX .

o B. H. Yckos. . Beryljue ogHOMepHbIe BOJIHbL:
MPOTPAMMOM AUAAKTUHEECKUX GMHUITIO - o5 gy "BOEHMEX" um. [I. ®. YcruHoBa 4
pexkoMeHAyeMou uteparype. [loaroroska 2013 (3) ’

K MPaKTUUYeCKUM 3aHATHSAM . . .
JI. T". JlonusggHCKUM. . MexaHuKa KUJIKOCTH U Ta3a:
M.: Hayka. ['n. pen. ¢us.-mar. mut., 1987 (2-3)

Wroro no paspeny 7 4

Pa3pen 8. CunibHbIe U (/1a0ble pa3pbIBbI B ra30Boi JUHAMUKe.

E. N. Arees, A. 3. Konbios. . MexaHuka
N3yueHnue npeayCMOTpPEHHBIX »ugkoctd U raza: CI16.6I'TY "BOEHMEX" um.
MporpaMMoil AUJaKTHYeCKUX eJUHUL] 10 . ®. YcruHoga, 2010 (3) 4
pekoMeHAyeMol nutepatype. [logroroBka | A. 3. Kombinos, E. W. Arees. . ['MapoauHaMuka:
K MPAaKTUYeCKUM 3aHATUSIM CII6.5T'TY "BOEHMEX" um. 1. ®. YCTHHOBa,
2011 (2)
Wroro no pa3geny 8 4
Pazgen 9. 3apaua biia3zuyca o mpogo/ILHOM 00TeKaHUH TJIOCKO#H IJIACTHHBI.
B. H. Ycxkos. . beryijue ofHOMepHble BO/HbI:
N3yuenue nipesyCMOTpeHHbIX CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
MpPOrpaMMOl AUJaKTHYeCKUX eJUHUL] 10 2013 (1-4) 5
pekoMeHzayeMoit mutepatype. [loarotoBka | M. I. Moucees, FO. M. LIupkyHOB. . OCHOBBI
K PaKTUYeCKUM 3aHATUAM asporazoguHamuku: CI16.6I'TY "BOEHMEX"
M. . @. YctuHoBa, 2006 (1-3)
Wroro no pa3geny 9 5
Paspen 10. Ilitockue Oe3BUXpeBbIe YCTAHOBUBIIHMECS TeUeHHsT HeCKUMAeMOoH XKH/KOCTH.
A. 3. Komibinos, E. U. Arees. . ['uapogvuHamMuka:
N3yuenue ripesyCMOTpEHHBIX CII6.BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,
MpOrpaMMON AUJJaKTHYeCKUX eJUHUL] 10 2011 (12, pa3pen 1-4) 6
pekoMeHAyeMo nuTepatype. [loarotToBka E. U. Arees, A. 3. KonbuioB. . MexaHuka
K PaKTUYeCKUM 3aHATUAM ugkocty v rasa: CII6.6I'TY "BOEHMEX" um.
. ®. YcruHosa, 2010 (5-7)
Uroro no pasgeny 10 6
Paspen 11. ITonepeuHoe nMoTeHMAaIbHOE 00TeKaHHe KPYroOBOr0 IM/IMHAPA.

N3yueHue ripesiyCMOTpPEHHBIX I A. Akumos, B. A. 3asumko ; BI'TY 6
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MPOTPamMMOi TUAAKTHYEeCKUX eTUHUI] 110
pekoMeHAyemoi uteparype. [loarotroBka
K MPaKTUYeCKUM 3aHATHM

"BOEHMEX" um. I. ®@. YcTrHOBa.
AbsporasoguHamuka: BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2014 (12, pasgen 5)

B. H. Yckos. . beryiue ofHOMepHbIE BOJTHbI:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTHHORa,

2013 (4)
Uroro no pasgeny 11 6
Paspen 12. Metoa KoHGOPMHBIX 0TOOpa’KeHUIA.

N3yuenue ripesiyCMOTPEHHBIX I A. Akumos, B. A. 3asumko ; BI'TY
MpOrpaMMON AUJJaKTHYeCKUX eJUHUL] 10 "BOEHMEX" um. I. ®@. YcTrHOBa. 6
pekoMeHAyeMmol nuTeparype. [logroroska |AsporasofvHamuka: BI'TY "BOEHMEX" um. /1.
K MPAKTUYECKUM 3aHATUSIM ®. YcruHoBa, 2014 (12, pazgen 7-8)

Wroro no pasgeny 12 6

Pa3pen 13. ITocrynar YannbiruHa- > KyKoBcKoro /i/isi npoguiis ¢ 3aiHei 0CTPoil KpOMKOIA.

V3yuyeHue ripesyCMOTPEHHBIX
MpOrpamMMoi JUAAKTHYeCKUX eJUHUL] 110

B. H. Yckos. . beryiue ofHOMepHbIE BOTHbI:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTHHORS,
2013 (5)

peKoMeH yeMoii Tepatype. TIOAroToBKa I. A. AxumoB, B. A. 3a3umko ; BI'TY 7
K TPAKTHYE CKIM 3AHTHIM "BOEHMEX" um. [I. ®. YcruHOBa.
Asporazogunamuka: BI'TY "BOEHMEX" nm. [.
®. YctuHoBa, 2014 (12, pasgen 10-15)
Wroro no pasgeny 13 7
Pa3zpen 14. Pemenue 3aga4 00 odTekanuu npoduiei JKykoBckoro.
N3yuenune npesycCMOTpeHHBIX I A. Akumos, B. A. 3asumko ; BI'TY
TpPOrpaMMoil AUJaKTHUeCKUX eJUHUIL] T10 "BOEHMEX" um. 1. ®. YcTuHOBa. 7
pekoMeHayeMou uTeparype. [ToaroroBka | AsporasoguHamuka: bI'TY "BOEHMEX" um. /1.
K MMPaKTUUeCKUM 3aHATHAM @. YctuHOBa, 2014 (12, pasgen 15)
Wtoro no pa3geny 14 7
Pazpgesn 15. D/ieMeHThI TeOpUH Kpblla KOHEYHOr0 pa3Maxa.
N3yuenue npesyCMOTpeHHbIX I A. Akumos, B. A. 3asumko ; BI'TY
MpPOrpaMMOl AUJaKTHYeCKUX eJUHUL] 10 "BOEHMEX" um. I. ®@. YcTuHOBa. 8
pekoMeHAyeMmol nuTeparype. [logroroska | AsporasopvHamuka: BI'TY "BOEHMEX" um. [1.
K TIPaKTUYEeCKUM 3aHATUSAM ®. YcruHoBa, 2014 (17, pazgen 2-4)
Wroro no pasgeny 15 8

17
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MEXAHHMKA XNJKOCTU N TA3A

®OH/] OODEHOYHBIX CPEICTB

®DoH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/ILTaThl 06yUeHHs 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThyeckas pabora

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e jylabopaTopHasi paboTa;

e 3K3aMeH;

e 5K3aMeH.

Kputepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora ripoBoauTcs B ¢popme tecta B SMOC Moodle:

¢ IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

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

JIaGopaTopHas pabora

Honyck k JIP. [Ionyck K BbINO/HEeHUO JIP NporcxoauT npu npeACcTaB/ieHnu CTy[JeHTOM B MMCbMEHHOM
BHJIe OTTUCAHUS, COZIEPIKAIero MOCTAHOBKY 3a/jauu JJabopaTopHOH paboThl, MyIaH BBITIOHEHHS 1Tab0paTOPHOM
paboTHI U 11eJT1 TIPe/IJIaraeMoro UCC/IeIOBaHuUs U B (hopMe YCTHOTO cobeceloBaHuS 10 TeMaTUKe J1abopaTopHOM
pabotel. OTBeTHI Ha Oosiee uem 50% BOTPOCOB SIB/ISIETCS OMYCKOM K 1ab0paTopHOit pabore.
Otuét o JIP. OtuéT no aboparopHoii paboTe NpeCTaB/sIeTCs B TleYyaTHOM Buze B opmare,
MpeAyCMOTPEeHHOM 11ab/IOHOM OTUéTa 110 labopaTtopHoU paboTe. OTUeT JO/KEH cofiepyKarh: Lesb JIP,
(hr3ryecKyro TTOCTAaHOBKY 3a/jauM, MaTeMaTH4eCcKyIo MOZesTb, pe3y/IbTaThl UCC/IeI0BaHMUs, TIPe/ICTaBlIeHHbIe B
YKMCJIEHHOM BU/Jie U B BUie TpaduiKa, aHa/IM3a TOMyYeHHBIX Pe3y/IbTaToB U BbIBOZOB 110 JIP. 3aiura oTuera
TIPOXOJIUT B (JOpMe JIOK/Ia/ia CTY/IeHTa IO BBINOJHEHHOH paboTe Y OTBETOB Ha BOTIPOCHI MPENo/jaBaTesis.
ITpouezaypa 3alUThl BK/IIOYaeT OTBETHI Ha BOMPOCHI MperozaBaresisi 1o pabote v pasgeny kypca. B xoze
3aImuMTHI JabopaTopHOM paboThl 0byyYaroiyecs JO/DKHBI TPOJeMOHCTPUPOBATE KYJIBETYPY PeUr TIPU U3JI0KeHUN
CBOUX MBIC/IEH, JIOTUUHOCTE B TIOCTAHOBKe U M3/IOKEHUH MaTepHasia, HeobxofuMble HadaibHbIe 3HAHUS TI0
cyecTBy 06CyxaeMoii TeMbl. OlieHUBaeTcs 1o 8-u 6anbHOM IIKase:
8-5 6anioB — oT4eT 0OpPMIIEH B COOTBETCTBUU C TPeOOBAaHUSIMH, B X0Zie COOeCe/IOBaHUS CTYJIEHT OTBETH/T Ha
BCe BOMPOCHI, 3a1uTa JIP BhIMOHEHA B CPOK JIBe HeJleH MoC/e TIPOBeieHUs paboThl
4-2 Ganna — otyet 0popMsIeH B COOTBETCTBUM C TPeOOBaHUSIMH, B X0fie cOOecel0oBaHHUsI CTYZEHT OTBETH/T Ha
BCe BOMPOCHI, 3amuTa JIP BeirosHeHa B CpoK 4 Hefiesiu 1ocJie poBefieHrsi paboTel Uik oT4eT 0()OpMIIeH C
HapyLIeHUsIMU, B X0/ie co0ecelOBaHMUS CTYZeHT OTBETHJI He Ha BCe BOTIPOCHI, 3amuta JIP BeironmHeHa B CPOK 2
He/leJd T0C/ie TPoBeieHus1 paboThbl
1 6an — ot4eT opopMIIEH B COOTBETCTBUU C TPeOOBAaHUSIMH, B X07le COOeCeIOBaHUS CTY/IeHT OTBETH/T Ha BCe
BOITIPOCH], 3auTa JIP BbINO/IHEeHA B CPOK Jj0 KOHLIa CeMecTpa
0 6a/1710B - OTUET He TMPe[OCTAB/IeH WU/IH BBITIONHEH C TPYOBIMH HapYIIIEHUSIMH.
OcHOBaHUSIMH [i7151 I0PabOTKU M/TH CHIDKeHWs 0aijioB MOTYT C/TYKUTh:
* HeOpe)kKHOe BLITTO/THEHHe,
* HM3KO€e KauecTBO rpadruueckoro Marepuasa (HeBepHbIi BbIOOP MaciiTaba uepTeskel, OTCyTCTBUE YKa3aHUs
eIMHULL U3MepeHus Ha rpadukax),
OTUéT He MOXKET OBITh IPUHAT U MO/JIEXKUT MepepaboTKe B Cydae:
* OTCYTCTBUS HEOOXOUMBIX Pa3fiesioB,
* OTCYTCTBUSI HEODOXOIUMOT0 rpaduuecKoro MaTepuara,
* HEKOPPEKTHOI 00pabOTKM pe3y/bTaToB PacuéToB.

JK3amMeH

VIToroBbIi KOHTPOJIL TI0 IUCLUIUIMHE B 5 ceMecTpe TPOXOJUT B (hopMe 3K3aMeHa. DK3aMeH MPOBOJUTCS
B (hopMe OTBETOB Ha 2 BOMpOCa K3aMeHaIlMOHHOTo Ouieta. KoMriiekt 6uneToB BXoauT B coctaB Y MK
MUCLMTTMHLL. UITOTH ciauy 9K3aMeHa OLeHUBAIOTCs CJieIyOLM 00pa3om:
— TIOJIHBIM TTPaBU/ILHBIN OTBET Ha 00a BOMPOCA — OT/IMYHO;
— MOJTHBIM TTPAaBWILHBIN OTBET Ha OJJUH W3 BOMPOCOB C JIOTIO/THUTELHBIM cobece/JOBaHUEM 10 BTOPOMY —
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XOpOILIO;
— HerloJIHbIe OTBEeThI Ha 00a BOTpOCa C [JOTOHUTE/TBHBIM coOeceloBaHUEM T10 UX TeMaTHKe —
Y/ZIOB/IETBOPUTEJIBHO;

— HerpaBWIbHbIE OTBETHI U HE TOTOBHOCTB K COOeCeIoBaHMIO 110 TeMaM OuieTa — HeY0B/IeTBOPUTE/TBHO.

JK3aMeH

VIToroBbIii KOHTPOJIL TI0 AUCLUIUIMHE B 6 ceMeCcTpe TIPOXOJUT B (hopMe 3K3aMeHa. DK3aMeH MPOBOJUTCS
B (hopMe OTBETOB Ha 2 BOMpOCa YK3aMeHaIIMOHHOTo Ouieta. KoMriiekt 6uneToB BXoAuT B coctaB Y MK
MUCLMTTMHLL. VITOTH ciauy 9K3aMeHa OLeHUBAIOTCS CieIyOIM 00pa3om:
— TOJIHBIM TTPaBU/ILHBIN OTBET Ha 00a BOMPOCA — OT/IMYHO;
— TOJTHBIM TIPAaBWILHBIN OTBET HAa OJJUH U3 BOMPOCOB C JIOTIO/THUTEILHBIM cobece/JOBaHUEM 10 BTOPOMY —
XOPOLLO;
— HeTIO/THbIE OTBEThI Ha 00a BOTIPOCa C /IOTIO/THUTE/ILHBIM CObeceJOBaHUEM T10 WX TEMAaTHKe —
Y[ OB/IETBOPUTEJILHO;
— HeIpaBWIbHbIE OTBETHI ¥ HE TOTOBHOCTH K COOeCeI0BaHUIO TI0 TeEMaM OH/IeTa — HEY/IOB/IETBOPUTE/TBHO.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Bormpocs! as
3 | 5 [Pasaen l.Tlpeaver 9| 44| 0 | 0| 5 | 10|10/ 10| Tekymero
a’poru/pora3oJMHaMUKH.
KOHTPOJIS
Paspen 2. YpaBHeHus
3aKOHOB COXpaHeHHs B Boripocet s
3 5 12| 8 4 0 4 4 5 5 5 TeKyIlero
MeXaHMKe XUAKOCTH U
KOHTPOJIS
rasa.
Bornpocs! gis
3 | 5 [Paspend.Kumemarmka | 10| ¢ | 4y | g | 2 | 4 | 5| 5|5 | rexymero
CIIIOLIIHOM Cpepbl.
KOHTPOJIS
Paspen 4. Peonornueckue Bornpocs! gs
3 5 [Moje/nu CIJIONIHOM 11| 6 4 0 2 5 5 5 5 TeKyIlero
cpeapbl. KOHTPOJIs
Bornpocs! pis
3 | 5 [Paspens.Bekrop 10/6|4, 0| 2| 4|55 5| rexymero
IUIOTHOCTH IOTOKA TeruIa.
KOHTPOJIs
Bornpocs! gs
3 | 5 [Paspen 6. 3amkuyrnie 1m, 6|4 0| 2| 5|55 5| rekymero
CHCTeMBbI yPaBHeHH.
KOHTPOJIs
Pa3gen 7. UnTerpaJibl Bomnpocs! ast
CHUCTeMbl ypaBHeHUH TEKYIIero
3 5 .. 16 | 12 | 4 6 2 4 5 5 5 KOHTPOJIS,
ABIDKEHHS UeaTbHON
JlabopaTopHast
JKUJKOCTH.
pabota
Bompocs! gis
Paspen 8. CusibHble TeKyIlero
3 5 |c/mabble pa3pbIBBI B 15 (11| 4 6 1 4 5 5 5 KOHTPOJIfA,
ra3oBoil JUHaMHUKe. JlaboparopHast
pabora
Paszgen 9. 3agaua Bonpoce! ans
ba3uyca o npojo/IbHOM TEKYHIETO
3 5 ” 141 9 2 5 2 5 5 5 5 KOHTPOJIS,
00TeKaHNH TVIOCKOH
JIaboparopHast
IUIAaCTHHBL.
pabora
Bcero 3a 5 cemectp 108 | 68 | 34 | 17 17 40 | 50 | 50 | 50
Pa3zpen 10. Ilnockue
Oe3BHXpeBbIe Bompocer anst
3 6 |ycTaHOBHBIIHeCH 13| 7 5 0 2 6 10 | 10 | 10 | Tekywero
TeueHUsI HeOKUMaeMou KOHTPOJIS
JKUJKOCTH.
Pa3zgen 11. Tlonepeunoe Bomnpocer anst
NOTeHI[a/IbHOe TEKYIIero
3|6 20| 14| 5 6 3 6 10 | 10 | 10 | xoHTpOJS,
o0TeKaHHe KPYroBoro
N JIaboparopHast
1 Apa. pabora
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Pazgen 12. Metoj Bomnpock! ans
6 |KOH(OPMHBIX 15| 9 6 0 3 6 10 | 10 | 10 | Teky1ero
0TOOpa’KeHUIA. KOHTPOJIS
Pa3pen 13. ITocrynar Boripocet s
Yanneirnaa-’KyKoBckoro TEKYIIEro
6 . 22 1 15| 6 6 3 7 10 | 10 | 10 | xoHTpOIS,
s npoduia ¢ 3agHeil 6
0CTPOI1 KPOMKOWM. Jlaboparopras
pabora
Bormpocs! as
Paspen 14. Pemienune TeKYIL[ero
6 [|3agau 00 00TeKaHUH 18 |11 | 6 2 3 7 5 5 5 KOHTPOJIS,
npoduneit JKykoBckoro. JlabopatopHast
pabora
Bornpocs! gns
Paspen 15. DnemeHTBI TeKyI1lero
6 |Teopuu Kpbli1a KoHeuHoro| 20 | 12 | 6 3 3 8 5 5 5 KOHTPOJIS,
pasMaxa. JlabopaTopHast
pabota
Bcero 3a 6 cemectp 108 | 68 | 34 | 17 17 40 | 50 | 50 | 50
Bcero no aucuumInHe 216 | 136 | 68 34 34 80 | 100|100 | 100
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OIIK-1

Kputepuu onjeHuBaHus

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

Bonpocbl omKkpbimozo muna:
Oco6eHHOCTY pellleHHs 33/1a4i Ha OCHOBE YIIPOIIeHHBIX YPaBHEHHUH /1S TOrPaHIYHOTO
€101 B HECKMMaeMOM YCTaHOBUBLLIEMCS TeUeHUN

Temneparypa 0 rpaycoB 110 1ikaie Ilenbcusi B aOCOMOTHOM IITKaie TeEMIIepPaTyp
KesbBuHa paBHa ___

IMoka3satenb asuabaThl /11 BO3/lyXa paBeH

Tensop Hanpsvkenuit $$\Pi$$ sBnsercs TEH30pPOM

Uro siB/sieTCs MpeiIMeTOM Kypca KacCuueCKol TeopeTruueckodt MexaHuku JKUAKOCTH U
I'aza (MXKT')?

Kakue nocTynaThl Bceryja pUHUMAIOTCS B K/IaCCUUeCKOW TeopeTHuueckoil MexaHke
JKugkoctu u I'aza (MOKT)?

Kakwue moctynarsl 1103BOJISIIOT UCI0J/Ib30BaTh MexaHUKy HbroToHa B MexaHuke
JKugkoctu u I'aza (MOKT')?

OrricaHye TeueHUsI >KUJKOCTeN 1 Ta30B C TTOMOIIbIO TI0/Iel rTapaMeTPOB ITPOHCXOIUT B
MeTozle _

OrricaHye TeueHUs >KUJKOCTel 1 Ta30B uepe3 olyicaHue ABWKeHUs UHAUBUAYaTbHBIX
JKUJTKMX 37IeMeHTapHbIX YaCTHI] TIPOUCXOAUT B MeToJle _

Yro 103BOJIsIET UCIOMb30BATh MOCTYAT (TUTIOTe3a) CIUIOLIHOCTH B MeXaHuKe
JKugkoctu u I'aza (MXKT)

Bonpocbl 3akpbimoeo muna:

Yto ABASETCS MTPEMETOM Kypca K/1laCCHUUeCKOW TeopeTuueckor MexaHuku YKUaKoCTu U
I"aza (MDOKT")

PaBAeJ'I MeXdHHWKH, B KOTOPOM M3y4atOTCA 3dKOHbI JBM)KEHWA U PABHOBECHA )KHAKOCTEﬁ
K ra3oB

Pa3,qen MeXdHUKH, B KOTOPOM H3y4adtOTCA 3dKOHbI paBHOBECHUA TeUeHUM )KI/IAKOCTei/JI u
ra3oB C 00TeKaeMbIMU MOBEPXHOCTAMHU TeJI

Paszien MexaHuKY, B KOTOPOM U3yuaroTcsl pUsnueckKre U XMMUUeCKUe MpoLiecchl,
TPOTEeKaloILMe B XKUAKOCTSIX U rasax

Pazgen MexaHHKU, B KOTOPOM H3yuaroTcs (pa3oBble Tepexofibl MeXKAY >KUAKOCTSIMU U
rasamu

Kakue mocTynatel Beeryja MpUHUMAIOTCS B KITaCCUYeCKOW TeopeTHyeckor MeXaHrKe
JKugkoctu u I'aza (MXKT)

EBK/IM0BOCTb IPOCTPAHCTBA
ABCOMOTHOCT BpeMeH!
CITOMHOCTE Cpejibl
CTalLMOHapHOCTh TeYeHHUs!

YueT BI3KOCTH Cpe/ibl Ha OCHOBE MO/Ie/TH HBEIOTOHOBCKOM >KUAKOCTU

UTO0 MO3BOJISIIOT MCIT0/Ib30BaTh TMOCTYJ/1aTbl O €BK/IWAOBOCTHU IMPOCTPAHCTBA U
abCoIOTHOCTH BpeMeHU

Ncnonb3oBatsk MexaHuKy HbroTOHA
3aBUCHMOCTb KOOPJMHAT TIPOCTPAHCTBA OT BDEMEHU U CKOPOCTH JIBHXKEHUS

Crier[uasbHyH0 TeOPHIO OTHOCUTETEHOCTH
UTo 1103BOJIsIeT UCTIONMB30BaTh MOCTY/IAT (TUITOTe3a) CT/IOUTHOCTH

HereprBHOCTB rojiex MmapaMeTpOB I'a30iMHAMUUEe CKHUX ('bYHKL[I/Iﬁ U arriapar
MaTreMaTHhiyeCKoro aHaiM3a
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OIIK-5

Ne 5

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5

MornekynsipHOKUHETHYECKYH0 TEOPUIO

IMTpuHOMIT 06PaTUMOCTH ABVKEHHUSI

[JornomHUTeNbHO K TpeM 0CHOBHBIM MoctyaaraM MJKIT nprHrMaeTcs rumnoresa o
CrpaBeIMBOCTH K/IaCCUUeCKOi TepMOZIMHAMUKY, UTO 3TO O3Ha4aeT U UeM I103BOJIsieT
I10/1b30BaThCs

BpeMH npuxoga SHEMEHTapHOﬁ )KHAKOﬁ YaCTULbI B TEPMOJMHaMHUYe€CKO€e€ PABHOBeCHE
MHOT'O MeHbllIe BpeEMEHH 3aME€THOT'O U3MEHEHHWA ra30JMHaMHWYeCKHX MMapaMeTpOB IIpU ee
ABDKeHHU. MO>KHO CUMTaThb, UTO Cpelia B UaCTHULe HaXOAUTCA B TePMOJHHaMHW4eCKOM
PaBHOBECHH U MCII0/Ib30BaTh 3dKOHBI K/1aCcCHrueCKOMn TepMOJWHaMHKH

Bpems nipuxozia 3neMeHTapHOM JKUAKOM YaCTHI[bI B TEPMOAUMHAMUYECKOe paBHOBECHE
MHOTO0 00JIbIIIe BpeMeHH 3aMeTHOTO U3MeHeHHs ra30[jMHaMU4eCKUX 1apaMeTpOoB TIPH ee
IBOKeHUH. MO)KHO CUMTaTh, UTO CpPeJia B YaCTHL[e HAXOJUTCS B TEPMOANHAMUIE CKOM
PaBHOBECHH U MCIIO/Ib30BaTh 3aKOHBI K/IAaCCHUeCKON TePMOJIUHAMUKH

KakuM KpUTepHsiM OTBeYaeT BBOJMMbIH B MIOCTY/IaTe CIUIOMIHOCTYA (BU3UUeCKHUI
0eCKOHeUHOMATbINM 00BeM (37IeMeHTapHas KU/IKas yacTHIIA)

3T0 00BeM, KOTOPBIM COAEP)KUT HACTOILKO MHOTO MOJIEKY/T, UTOOBI CpefiHue
XapaKTePUCTHKH (TJIOTHOCTh U JIPyTHe) ObUTH YCTPOHUMBEI K U3MEHEHHIO 3TOT0 00bemMa

370 00BEM, pa3Mephl KOTOPOTO TIPeHeOPEXKUMO MaJibl 110 CPaBHEHHIO C Pa3MepoM
XapaKTepHOro ra3ojJuHaMUueCcKoro TeueHust L, Tak uTo ero cpefiHie XapaKTepUCTHUKU
(T7TOTHOCTB ¥ AIPYTHE) He 3aBUCAT OT pa3Mepa 3TOro o0nema

Uuciio Knyzacena Kn « 1

XapakTepHbIi pa3Mep TeueHus: L Jo/mKeH ObITh BeTMUMHOMW TIOPsiZIKa JJTMHBI CBOOOHOTO
nipobera MosieKys

KosnmuectBo MosieKyn B 06beMe /10/DKHO ObITE He MeHee 1 MUJITIOHA
Uro onuckiBaeT MeToZ, Dilsiepa B I'i/jpoAUHaMUKe

OnucaHye TeyeHHs )KUKOCTeH 1 Ta30B C IOMOILIBIO 10J1el TapaMeTpoB

OrmnrcaHue TeueHUs )KI/IAKOCTEf/JI W I'a30B Uepe3 OorrcaHue ABVKeHW MHAWBHUAYA/IbHBIX
KUAKUX 3JIEMEHTAPHbBIX UaCTHUL]

Uro onmceiBaeT MeTof, Jlarpanka B r'uipOAMHAMUKE

OnucaHue TeueHUst )KHAKOCTEfI W ra30B Uepes3 OrrcaHue ABVDKeHWS MHAWBUAYa/IbHBIX
XXHUIKHKX 3JIeMeHTapHBIX YaCTHULL

OnucaHye TeyeHHs )KUKOCTeH 1 Ta30B C IOMOILIBIO 0JIel apaMeTpoB
CkopocTb 00beMHOT0 PaCIIMPeHUst XKUAKOCTH OMUCHIBAETCS BHIPAyKEHHEM

$$I = \text{div} v$$
$$I = \text{grad} v$$

$$I = \text{rot} v$$
IuddepenipanbHas GpopMa 3amicy 3aKOHa COXPaHEeHHUsl MacChl, KOTOPbIi Ha3bIBAeTCH
ypaBHeHHeM Hepa3phIBHOCTH, OMUCHIBAETCS BLIPAKEHUEM

$$ \frac{d \rho}{dt}+ \rho \text{div} v = 0$$

$$\frac{d \rho}{dt} + \text{div} (\rho v ) = 0$$

Bonpocbl omkpbimo2o muna:

TpyOka IIuto B CBepX3BYKOBOM IIOTOKE U3MepsieT

Yucno Maxa 3a NMpsIMBIM CKaukoM Oyzer

Teopema LlemmnieHa yTBepKJaeT, 4To____

Ha BbIxozie koH(y30pa Ha JOKPUTHUECKOM peKUMe BBIIONHAETCSl YCI0BHe
Ha BbIxozie koH(y30pa Ha CBePXKPHUTUUYECKOM pe)XrMe uucio Maxa paBHO
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Ne 1

Ne 2

Ne 3

Teuenue rasa B comnie JlaBaisi Ha CBEpXKPUTHUECKOM pPeKUMe SIB/ISIETCS

ITpuBesiviTe KaueCTBeHHOE 00BSICHEHHE BOSHUKHOBEHHS ITOALEMHOM CHJIBI Y KPBLIOBOTO
nipodusIst TIpY Hy/IEBOM YTJIe aTaKy MU JIaMUHapHOM 0e30TpPHIBHOM 00TeKaHWH ITOTOKOM
BO37yXa (BepXHHUH KOHTYD TIPOGU/IS IJTMHHee HIKHEro KOHTYpa)

B aspoiiHaMUKe MOKHO CUMTATh ra3 HeCKUMAEeMbIM, eC/TH

OnuumTe c/ioBamMu ornpeziesieHye uricia Maxa

B 3ajjauax a3poJiHAMUKH Kak MPaBU/I0 MOXKHO TIpeHeOpeub MpH 3ariCy UHTerpasa
Bepnynu

Bonpochbl 3aKpbimo2o muna:

CrereHb HepPaCUETHOCTH peykiuMa paboTsl coruia Jlasans $$n = \frac{p_a}{p_H}$$

1. $$n > 1$$ -> Henopacimpenue
2. $%n < 1$$ -> [Mepepacimpenue

3. $$n = 1$$ -> PacueTHbIi peXXum

A. HepopaciimpeHue
b. PacueTHbIi1 pexxum

B. IlepepacimmpeHnue

IIpu BbIBOZIE COOTHOLLIEHWH AJ1s1 TedeHHs B corute JlaBassi MCIIOIb30BaHbI CIeAYIOIIHe
JIOTTyTL[eHUSI

UpeanbHbiii ra3 ($$\Pi = -p I$$)

OTcyTcByeT TernioobMeH uepe3 moBepxHOCTh ($$\overline{q} = 0$$)
OrcyTcTByeT 06beMHOe u3yueHue/moromnjenve teria ($$\varepsilon = 0$%)
Teuenne ycranoBusiieecs ($$\frac{\partial } {\partial t} = 0$$)

OTcyTtcTBytoT MaccoBblie cuiibl ($$\overline{F} = 0$3)

OpHomepHoe TeueHue ($$v_y = v_z = \frac{\partial } {\partial y} = \frac{\partial}
{\partial z} = 0$$)

Heoxumaemoe teuenwne ($$\rho = \text{const}$$)
Kak M3MeHsII0TCS [TapaMeTphl rasa Ipy TedeHuH B corle JlaBa/is Ha CBePXKPUTHYECKOM
pexxume

1. $$M$$ -> Pacrer

2. $$v$$ -> Pacrer

3. $$p$$ -> MMagaer

4. $$T$$ -> Iagaer

5. $$\rho$$ -> ITagaer

6. $%$a$$ -> ITagaer

7. $$s$$ -> ITocTostHHO

8. $$p_0$$ -> INocTosiHHO

9. $$T_0$$ -> IMocTosiHHO

10. $$\rho_0$$ -> ITocTostHHO

11. $$a_0%$$ -> ITocrossHHO
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12. $$Q$$ -> ITocTosHHO

A. TTocTossHHO

b. ITagaer
Ne 4 Teuenue rasa B coruie JlaBassi Ha CBEPXKPUTUUECKOM PeXXUMe SBJISIeTCS

C>XUMaeMbIM

HecxxumaeMbIM

Ne 5 Ykaxkute B comie JlaBasisi MOTOK ra3a B pa3HbIX €0 YaCTsAX MPUA CBEPXKPUTUUECKOM
pe>xxuMe

1. Cy>karomjasicst 4aCTb
2. Pacimpsronascs 4acTb

3. Kputnueckoe ceuenue

A. CBepx3BYKOBOI OTOK
B. $$M = 1$$

B. [103ByKOBOI ITOTOK
Ne 6 CooTHecHTe TIOBeZleHHe T0TOKa ra3a B KaHaJle [TepeMeHHOI0 CeUeHUs

1. $$M < 13$$ u cyxaroruiicst KaHas

2. $$M < 1$$ u paciumpsiroIMiAcs KaHal

3. $$M > 1$$ u cyxaroruiicss KaHasn

4. $$M > 1$$ u paciupsiroiuiicst KaHas -> [T0TOK pa3roHseTCst

5. $$M = 1$$

A. Kputnueckoe ceueHre (MMHUMAa/ILHOE) B KaHa/Ie
b. IToTok TOpMO3UTCS

B. IToTok pasronsiercs

Ne 7 Kpb110BO#1 pousib 107, MasbIM YIJIOM aTaku 00TeKaeTcsi TaMIHapHBIM TIOTOKOM
BO37yXa (BepXHHUI KOHTYD TIPOGU/IS I/TMHHEe HIKHEro KOHTYpa)

CpenHee aB/ieHHe Ha BepXHEM KOHTYPe MeHbllle Cpe/JHero JAaB/ieHUs Ha HIKHEM
KOHType

Cpe,que JadBJ/IeHrMe Ha HW)KHEM KOHTYpe MEHbIIe CpeJHEro AaB/I€eHUA Ha BepXHEM

KOHTYype
Ne 8 B aspognHaMiike KpUTepyuy HeC)KUMaeMOCTH ra3a

$$M \leq \text{0,3}$$
$$T = \text{const}$$
$$M \leq \text{0,5}$$

$$\rho = \text{const}$$
Ne 9 CooTHecuTe BhIpaKeHUS /711 00e3pa3MepUBaHUs CKOPOCTH C UX Ha3BaHUSAMHU
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OIIK-6

Ne 10

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 4

1. Uncno Maxa
2. Yucno Kpokko

3. IIpuBesieHHas1 CKOPOCTb 3BYKa

A. $$M \ast = \frac{v}{a_\ast}$$
B. $$M = \frac{v}{a}$$

B. $$\text{Cr} = \frac{v}{v_\text{max}}$$
Ornpegenenue urcia Maxa

OTHolIeHre CKOPOCTH ra3a K MeCTHOM CKOPOCTH 3ByKa
OTHoIIeHNe CKOPOCTH Ta3a K CKOPOCTH 3BYKa TOPMOKEHHS

OTHoIllIeHre CKOPOCTH 3ByKa K CKOPOCTH ra3sa

BOHpOCbl OMKpbIMO2O0 munda:

YkakuTe 0COOEHHOCTH pellieHus 33/jaul Ha OCHOBe YTIPOIL€HHBIX YpaBHeHUH AJist
MOrPaHUYHOTO CJI0Sl B HEC)KMMaeMOM YCTaHOBHUBIIIEMCSI TeUeHUH

T'unote3a IIpaHAT/IsE B TIOTPAHUYHOM CJI0€ YTBEPIKAAeT, UTo
Yro moka3sbiBaeT uncio PeitHosbaca

Kak n3MeHsIIOTCsI TapaMeTpshl ra3a pyu 00TeKaH|H CBePX3BYKOBBIM MTOTOKOM BBIITYKJIOH
TIOBEPXHOCTH

Ilnst reuenvis TpanaTias-Matiepa Mpy NepeceueHruy CXOASAIIMXCS XapaKTePUCTHK
(omHOTO CemelicTBa) OymeT HabmoAaThCs

ITpu 06TeKaHWU BOTHYTOM MOBEPXHOCTH TeueHueM [paHaTis-Maiiepa Oyget
HaOmoAaThCsA

[nst teuenust I1panaTis-Maiiepa Tvma BOHBI OKaTusi OyzieT (ToBezieHNe
XapaKTepUCTUK) ___

s reuenus [pangTas-Maiiepa Tvria BoJHbI pa3pekeHust OyzieT (oBefeHue
XapaKTepUCTUK) ___

[Jnsa Teuenus [lpanaTns-Maiiepa py OfHOPOAHOM TeueHUH (TIoBefleHre
XapaKTepUCTHK) ____

IIpy KakuX yC/I0BUSX NPUMEHUM METOJ, XapaKTePUCTHK ___

Bonpocbl 3akpbimozo muna:

Kax cBsi3aHbI OL|eHKU TOJIIIMHBI TeIVIOBOTO M JUHAMUUECKOr0 [IOrPAaHUYHOIO C/I0€B

$$\frac{\delta_T}{\delta} = \frac{1}{\sqrt{\text{Pr}}}$$
$$\frac{\delta_T}{\delta} = \frac{1}{\text{Pr}}$$

$$\frac{\delta_T}{\delta} = \frac{1} {\sqrt{\text{Re} \infty}}$$

Kak OLIeHMBaeTCA TOJIIIMHA JUHaMHWY€CKOT'0O TIOIr'PAHUYHOI0 CJ/I0A M3 TUIIOTE3bI
HpaH,Z[TJ'IH AJ1s1 YCTaHOBHMBILETOCA HECOKMMAEMOI'0O Te€UeHM A

$S$\frac{\delta}{L} = \frac{1}{\sqrt{\text{Re}_\infty}}$$
$$\frac{\delta}{L} = \sqrt{\text{Re}_\infty}$$

$$\frac{\delta}{L} = \frac{1}{\sqrt{\text{Pr}}}$$
Uuciio PeliHonb/ca orpepesnsieTcs: hopMysoi

$$\text{Re} = \frac{\rho v L} {\mu}$$

$$\text{Re} = \frac{\mu v L}{\rho}$$

Kak u3MeHsSIFOTCsl TTapaMeTphl Ta3a Mpyu 00TeKaHUH CBePX3BYKOBLIM TTOTOKOM BBITTYKJIOM
TIOBEPXHOCTH
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Ne 6

Ne 7

1. $$M$$

2. $$v$$

3. $$p$S$

4. $$T$S$

5. $$\rho$$
6. $$a$$

7. $$s$$

8. $$p_0%$
9. $$T_0$$
10. $$\rho_0%$
11. $$a_0%$$

A. TTocTostHHO
B. Pacrer

B. TTagaet
UYucsio Ipauars onpeaensieTcs: hopMyoi

$S$\text{Pr} = \frac{c_p \mu}{\lamda}$$

$$\text{Pr} = \frac{c_p \rho}{\lamda}$$
[ns tTeuenus [Ipanatis-Maliepa cripaBeZ/IMBEI C/IeAYIOLLKE COOTBETCTBUS

1. TTpu oOTeKaHWH BBHITTYK/ION TTOBEPXHOCTHU OyzeT
2. Ipu o6TekaHUM BOTHYTOM MTOBEPXHOCTH OyzieT

3. IIpu o6TekaHNH BBIMYK/IOTO JBYTPaHHOrO yI/a Oyzer

A. BonmHa oxaTus

b. BonHa pa3pexxenust
Hns Teuenus [Tpanatis-Maiiepa cripaBefi/IvBbI C/IeAyIOLHie COOTBETCTBUS

1. Pacxopsiuutics Beep NpsSIMOJIMHENHHBIX XapaKTepPUCTHK (0JHOTO ceMelCTBa)
2. CXopIuiicst Beep MpsIMOJIMHEHHBIX XapaKTepHUCTHK (OZHOTO CeMeICTBA)

3. XapakTepuCTUKU (OHOTO ceMeiicTBa) MPsIMOIMHENHHBI U UMEIOT OZIMH YToJl HaK/I0Ha

A. OgHOpOAHOE TeueHUe
b. Bonna paspexeHust

B. Bonna ckatust
MeTop XapakTepuCTUK IPUMEHKM TIPU CIeYIOIIUX YC/I0BUSX

CBerBBYKOBOE TJIOCKO€ YCTAaHOBUBIIIeeC s a,Z[I/Ia6aTI/I‘-IECKOG TeyeHHe haea/jibHOro ra3a
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[T03ByKOBOE TJIOCKOE yCTaHOBHBILIEeCs a/jiabaTnuecKoe TeueHre BA3KOro rasa

[lo3ByKOBOE TIJIOCKOE HecTallMoHapHOe ajuabaThyeckoe TeueHue W/eaabHOro rasa

Ne 9 YTroJ1 HaK/IoHa CKayka YIJIOTHEHHsI TPY 00TeKaHUHU K/TMHA U3 COOTHOLIEHHUS] MEXY
YIJIOM HaK/IOHa CKaukKa YTUIOTHEHUs ¥ YIJIOM [TOBOPOTA TIOTOKA MOYKET MIPUHHUMATB /IBa
3HaueHus $$\sigma_1$$ u $$\sigma_2$$ ($$\sigma_1 < \sigma_2$$). Kakue u3
C/IeYIOIUX YTBEP)KIEHHI TIPaBU/bHbIE
IMoTok 3a ckaukoMm c yrioM $$\sigma_2$$ GymeT 103ByKOBBIM
IToTok 3a ckaukoM c yryioM $$\sigma_1$$ OyzeT cBepX3BYKOBBIM

Cxkauok c yriom $$\sigma_2$$ HasbiBaeTcsi CUIbHBIM, CKauoK € yrioMm $$\sigma_1$$
Has3bIBaeTCsl C1abbIM

W3 aByX BO3MOXKHBIX MPHUCOEAUHEHHBIX CKAUKOB PeaM3yeTcsi CKauoK C YIJIOM

$$\sigma_1$$

Yron noBopota motoka $$\beta$$ 3a ckaukom c yriiom $$\sigma_1$$ paren yriy
MIOBOPOTa [0TOKa 3a CKAukoM C yryioM $$\sigma_23$$

Hasnenve $$p_2$$ 3a ckaukom c yriiom $$\sigma_1$$ MeHbIe faBneHus 3a CKAYKOM C
yrinom $$\sigma_2$$

Outporus $$s$$ pacrtet Gonbiie Ha ckadke ¢ yrioM $$\sigma_2$$

3a ckaukoM c yriom $$\sigma_1$$ MeHbIlle KUHETHUECKOM HEPrUHU TMOTOKA MEPEXO/UT B
TEIUIO, UeM 3a CKaukoM C yriom $$\sigma_2$$

IToTok 3a ckaukoM c yryioM $$\sigma_2$$ Oyzet cBepX3BYKOBBIM
Outponus $$s$$ pactet 6osbiiie Ha ckauke ¢ yriaom $$\sigma_1$$

Yron noBopoTta notoka $$\beta$$ 3a ckaukom c yriom $$\sigma_1$$ menbiie yria
MOBOPOTA MOTOKA 3a CKauKoM C yriioM $$\sigma_2$$

Hasnenve $$p_2$$ 3a ckaukom c yriom $$\sigma_1$$ Gosbliie faBieHust 3a CKAUKOM C
yriom $$\sigma_2$$
Ne 10 YT0 BO3HUKAET B CBEPX3BYKOBOM ITOTOKE MDY HATEKAHWUH Ha IIperpagy

1. TIperpaja 3aTyIuleHHOE TeJIo

2. Ilperpazia K¥H C YI7IOM K/IMHA MeHbIIIe TIpeZie/TbHOTO YIJia TIOBOPOTa MOTOKA Ha
KJIMHe [ij1st uricjia Maxa HaTeKaroIlero moTokKa

3. TIperpasia K/KH C YI7I0M K/MHA OOJbIIle TIpe/ie/IbHOTO yIvia OBOPOTA MOTOKA Ha
KJTMHe [is1 urcia Maxa HaTeKarolero rmoToka

A. IlpucoeaiHeHHBIN KOCOW CKauOK YIJIOTHEHUS

b. OTcoenvHeHHbIN CKaUuOK YIIJIOTHEHHUS
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