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Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
TOATOTOBKH KOCMHYeCKHX KOMILIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma ITuoTUpyeMble U aBTOMaTHYeCKHe KOCMUYeCKHe annaparbl H CHCTeMBI
TOATOTOBKH
YpoBeHb BbICILIEro 00pa3oBaHus Coenpaaurer
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeEXHHUKH
Beinyckaromas Kadeapa A3 KOCMUMYECKMUE AIIITAPATHI 1 IBUTATEJ/IN
Kadeapa-pa3padorunk paboueit A9 IVIASMOT'A30JUHAMMKA U TEIVIOTEXHUKA
nporpaMmsbI
a YACDHI (o HaIMUHI0 BH/IOB 3aHATHH) o
E S ﬁ AYJUTOPHBIE 3AHATHUSA | CAMOCTOSATEJ/IBHAS PABOTA B
o= | 9 o
[
E E 2 = = X = 2 | Dw
E S| S = S i =) 2E | =5
0 | =l = & o 72} MO » O
< O | O ) o~ o > = & < 2] &
: £ 5 2 o E B EE o E B BE At
“| 8 EE|z | 8 £ gE 25 & | 8  § g 2B
© =l E | 2 | "B &E|E = & o O | OF
2205 | % |2F §° -
3 <= | & & =
S| g = | B £ > N | F
o K X = )
o
3 | 5 | 4 |144| 68 | 34 | 17 | 17 76 0 0 76 T‘f

Cankrt-ITetepOypr
20 r 24820



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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
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

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




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-1 — crocobHOCTh TIPUMEHSTh eCTeCTBeHHOHAyuHble U  OOIeMH)KeHepHbIe 3HAHUS, MeTO/bl
MaTeMaTUYeCKOTO0 aHaju3a U MOJe/TUPOBAHUS, TEOPETHUECKOTO U 3KCIIEPUMEHTA/ILHOTO HCC/IeIOBAaHUS ISt
pellleHuUs] MH)KeHePHBIX 3a/jau MpodeCCHOHANBLHOMN /1esITe/TbHOCTH

OIIK-5 — criocobHOoCTh pa3padareiBath (U3NUECKHe W MaTeMaTUyeckKre MOAeId WCC/iefyeMbIX MPOLecCoB,
SIBJIEHUI ¥ 00HEKTOB, OTHOCAIUXCS K TIpodeCcCoHaMBHOM cdepe NesTeNbHOCTH i pellieHust WHKeHepHbBIX
3azau

@®opMHPOBaHHMIO KOMIIETEHIUI CITYKUT JJOCTIDKEeHHE CIIeyIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-1

3HAHUA:

3HaeT TeOpPHIO ¥ OCHOBHBIE 3aKOHBI B 00/1aCTH eCTeCTBeHHOHAYYHBIX 1 001eMH)KeHepHBIX AUCLUTIINH;

YMeHus:

YMeeT NpUMEHSATb MeTO[bl TEOPDEeTUUECKOr0 U SKCIepUMEHTAJbHOIO0  UCC/Ief0BaHUS B
npodeccruoHaNbHOM [1esITeNbHOCTH;

HABbIKU:

VimMeeT HaBBIKM MaTeMaTH4eCKOT0 aHa/li3a ¥ MOZe/TMpOBaHus B TIPoeCCOHABHOM AesATeTbHOCTH.
OIIK-5

3HAHUA:

3HaeT ¢uU3UUecKUe U MaTeMaTUUeCcKue MOZied UCCIelyeMbIX I1POLIeCCOB;

YMeHus:

YMmeetr paspabaTeiBaTh GU3MUECKHe U MaTeMaTh4yeCKHe MOJe/TH UCCIeAyeMbIX MPOLeCCOB, SIBEHUH U
00BEKTOB, OTHOCSIIMXCS K MpodeccroHanbHOM cdepe AesTeTbHOCTH [/l PellleHus MH)KeHepHBIX 3a/ay;

HaBbIKU:

VmeeT HaBbIK pa3pabOTKM GU3MUECKHMX W MaTeMaTWYeCKUX MOjesiell HMCCIefyeMbIX TIPOLECCOB U
SIBJIEHUH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOucrunaa ASPOTUPOTA3OANHAMMUKA siBisieTCsl AUCIUIIMHON 00513aTe/IbHOM YacTh
6;10ka 1 mporpamMMbI IOATOTOBKH 110 HarpasieHuto 24.05.01 IIpoekmupogaHue, npou3goocmeo u
3KCIlyamayus pakem U pakemHo-KOCMUUYECKUX KOMI/IEKCO8.

CogeprkaHue JUCLUIVIVHSI BJIIeTCs JIOrnyecKUuM npopopkenrem sucuuiuie: @U3NUKA, BBICIITASA
MATEMATUKA, TEPMOJVNHAMMUKA.

Copep>kaHye JUCIMIVIMHBI SIB/ISeTC OCHOBOM ayia ocBoeHus guciuiii: KOHCTPYUPOBAHUE
KOCMMUYECKUX AIIITAPATOB, CUCTEMBI OBECITEYEHUS TEIUVIOBOT' O PEJKMA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZlelIMpOBaHus, TeOPETUUYECKOTO U SKCIIePUMEeHTaIbHOTO UCC/IeJOBaHHS
JI71s1 pellieHHs] MH)KeHepHBIX 3a/iau ITpodeCCUOHAIBHOU e TeTbHOCTH

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GU3NUECKHE U MaTeMaTHUeCKUe MOJIe/IA UCC/Ie[yeMBIX MPOLIeCCOB,
SIBJIEHUH 1 00BEKTOB, OTHOCAIIMXCS K ITPOoheCCUOHANMBbHOM cdepe AesTeIbHOCTH I PelleHUs
WH)XeHepHbIX 3a7au



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3fie/ioB ¥ AMJaKTHYeCKUX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit

NPAaKTHKYM

IlpakTHyeckue

3dHATHUA

CamocrosTe/nbHasA

pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

OIIK-5

Paspen 1. IIpegmer asporujpora: u. Oc 1e IOHATHS U
onpepe/ieHUs. A3pOry/Iporaso/jMHaMMKa Kak pasziesl MeXaHuKH. 3aJiauu,
pelliaeMble a3pOru/porasoMHaMHUKON. Paszienbl a3poruporasofHaMUKH.
TMoHsTHe cruTOWHO# cpesbl. [ToHsTHE TerkogeopMUpyeMoit (TeKyueit)
cpegpl. Cx U HeCX cpezia. IToHATHE )XUAKOH YaCTULBI U
CKOPOCTH >KM/IKOH yacTuLibl. TepmMorHaMUuecKye rapamMeTphbl ra3oB U
napoB. CoBeplleHHbIe Ta3bl. BA3KOCTb U TEMIONPOBOAHOCTD ra30B.
HeBsi3kue 1 HeTenyIonpoBo/HbIe (M303HTPOIMYECKHEe) TeUeHHs].
BHyTpeHHsisl SHeprysi U SHTa/IbIINs Fa30BbIX OTOKOB.

Pa3zpen 2. [Tnockue 6e3BUXpeBbIe YCT AT

HeOKMMaeMoM xuakocTH. Onpejienenne. CrucremMa ypaBHeHHH.
TMoteHuuan ckopocteit. yHKIHs TOKa. KOMIUIEKCHBIH NOTeHLMaI U
KOMILJIEKCHasA CKOPOCTh. le/IMepl:I TIJIOCKUX 6E3BI/IXpeBbIX TEeUeHUH B
TepMHHaX KOMIUIEKCHOTI'O ITOTeHLras1a. O,E[HOPOAHBIﬁ noToK. VIcTouHuK/
cToK. TeueHue, MH/IyLIUPOBAHHOE BUXPEBOW HUTHIO. IIpHMeps! I0CKHUX
6e3BUXPEBbIX TEUCHH B TEPMHUHAX KOMIUIEKCHOTO MOTeHLHaa. [JUrosb.

10

Paszpen 3. Yp 3aKOHOB COXP B Me: JKHAKOCTH H
ra3a. BoiBo/ ypaBHeHUs! Hepa3pbIBHOCTH, yPaBHEHMUsI 3aKOHa U3MeHeHHs.
KO/TM4yeCTBa ABVKEeHMs, YDaBHEHUS IS BHyTpeHHeFI SHepruu. CDOpMy]Ia
Koy, Tensop HanpsbkeHuii CHMMeTpHsl TeH30pa HanpsikeHHi B
06BIYHBIX YC/10BUSIX.

Pasgien 4. TlonepeuHoe NoTeHI{Ha/ILHOE 0GTeKaHHE KPYTOBOTo
puauHApa. O61uii B1J, KOMIUIEKCHOTO noTeHLMana. ObTekaHue
HETMOJBWXHOTO LW/IWHAPA. KomniekcHbIHi TIOTeHL[Ua/I TeUeHus,
HHAYLUUPOBAHHOI'O ABWKYILIIMMCS B Hel‘lO,E[BH)KHOﬁ JKUJKOCTHU UIIUHAPOM.
TnaBHbIi BekTop cui. Tlapagoke Janambepa. CpaBHeHHe Teopuu ¢
9KCIIePUMEHTOM.

15

Paspen 5. Mertop KoHdop X oTo6pa i. OGOt BUJ
KOMILJIEKCHOI'0 TIOTeHI[hasia TeUeHUs1 OKOJIO TIPOM3BO/IbHOTO KOHTYpa B
CiTyyae, ec/i H3BeCTHO KOH(QOPMHOe 0TOGpakeHHe BHEIHOCTH KOHTYpa
Ha BHELIHOCTb Kpyra. Ilonepeuroe 06TeKaHKe 3/UTHITHYECKOTO
LWIMH/DA.

10

Paspen 6. KuHemaTuka cnuiomHow cpepbl. TpaeKTopust XKU/KOH
YaCTHLIbI ¥ JIMHHUS TOKa . ITo/1e CKopoCTel Cr/IOIIHOM Cpe/ibl B
okpecTHOCTH Toukd. Teopema I'enbmrosbiija. TeH3op ckopocTeit
Zedopmaniyii, Gpu3rUeCcKuid CMBIC/T ero KOMITOHEHT.

Pazpaen 7. Peosiornueckne MOje/H CIUIOIIHOM cpeabl. Mogens
W/leanbHOM )XUJKOCTH. MOJIe/Ib BS3KOW HbIOTOHOBCKOM JKH/IKOCTH.
KoadduipeHTs! BA3KOCTH /151 KarleJbHOM XKUJKOCTH U raza. Popmyna
CarepreHga.

Paspen 8. IToctynar YanasirnHa- ) KykoBckoro Jisi npoduisi ¢ 3afHel
0CTPOii KPOMKOIA. Brruriciienne tupkyssiuu. ®opmyriel YaribIruia-
bnasuyca /7151 I71aBHOrO BEKTOPa U I7IaBHOTO MOMEHTa CHJl laB/IeHus],
JIeHCTBYIOLMX Ha NPOdu/Ib MPH ero 6e30TpbIBHOM 06TeKkaHnn. Teopema
JKyKOBCKOTO /1151 TIOZ{beMHOM CHJIbl. BhIpa)keHHe I[JIaBHOTO MOMEHTA CHJT
[AaBJ/IEHNS Yepes3 HUPKYJIALUI0.

16

Paspen 9. BekTop IUIOTHOCTH NOTOKA Teria. TepmoagnHaMuyeckas
Mopenb cpeabl. 3akoH Pypbe. Uncno ITpanaTis. CoBeplieHHbI ras.
Hecxrmaemast KU/KOCTb.

Paszpen 10. Pemrenne 3afau 00 o0Tekanuu npodueii XKykoBckoro.
Be3oTpbiBHOE 00TeKaHHe T/IaCTHHKH T10/] YIVIOM aTaki 6e3BHXpeBbIM
TOTOKOM H/lea/IbHOW HeC)KMMaeMoi »KuzikocTu. IToctpoeHue npoduneit
JKykockoro. [Tpodunu Kapmana-Tpedtiia. CpaBHeHHe Teopuu ¢
9KCIIEPHMEHTOM.

18

11

Paspen 11. neMeHTHI TeOPHH KpPbI/Ia KOHEYHOro pa3maxa. OCHOBHbIe
JIoMyIleHHsl 1 BUXpeBasi cxeMa Kpbina ITpanaris. IHAYKTUBHAs CKOPOCTh
1 Yroj cKoca 1oToka. MeToy| II0CKUX ceyeHUid. BbIuncienne CHitbl
COMPOTHB/IEHHS U NObeMHOI1 cubl. KauecTBO Kpblla M HauBbIroJHe#Ias
(hopma KpbLa B T/1aHe. PacrpeziesieHye LUPKY/ISLMK 110 ANHHE Kpbl/a.

10

Paspen 12. 3aMKHyThIe cHCTeMbl ypaBHeHHii. [TocTaHOBKY 3ajau Aj1st 1)
HEBA3KOI'0 HeTeIvIoNpOBOAHOrO rasa, 2) BSI3KOU HeC)KMMaeMOu JKUJKOCTH,
3) BA3KOTO CXKMMaeMoro rasa.

Paspen 13. HTErpansl CHCTeMb] ypaBHEHUH /IBIDKeHHsI HAea/TbHOM
>kuAKocTH. DYHKIUA NPHBEAEHHOro pacxoja. Ajuabara.
V3sHTponuueckue 1 aguabaruyeckye Teuenus. Aguabara ITyaccona.
‘YpaBHeHHe /IBIKeHHs HJieanbHoro rasa B opme I'pomekn—JIamba.
Wnrerpan BepHymnnu: obumii BBIBOA U YaCTHBIE C/TyYau.
TasoanHamMuyeckue (GyHKLMK U33HTPONMYECKOro TedeHust. IIpuMeps Ha
ucrnonb3oBaHue uHTerpana bepuynnu. Kputuueckue napameTpsl 1
TeopeTHYecKas MaKCHMasIbHast CKOPOCTh ra3a. KBasuogHoMepHble
YCTaHOBHBLINECs ABIDKEHUs XKUAKOCTH. TeueHue rasa B coruie JlaBassi.
PacyeTHbIi U HepaCUeTHbIH PeXKUMbI.

Paszpen 14. CuiibHble U c/1a0ble pa3pbIBbI B ra3oBoi AHHAMHKE.
YcnoBust ;MtHaMMYeCKOil COBMECTHOCTH Ha CUJIbHBIX Pa3pbiBax.
KoHTaKTHbIe pa3pbiBbl U yapHble BoHbL Ajinabara Paukuna-Troronuo.
Tpy6ka [Turo-TIpanaris [TpsiMoii ckadok yrnoTHeHust. Kocoii ckauok
YIUIOTHEHUSL.

11

11

6
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5 Paszpen 15. 3agauya Biasuyca o npoj0/1bHOM 00TeKAHHUH TJIOCKOH 8 3 2 0 1 5
n1acTuHbl. POpMyIMPOBKA OCHOBHBIX JJOMyIIleH i U BbIBOA [IpaHaTis
ypaBHEHI/lﬁ TIOrpaHUYHOI0 C/104. OL[EHKB TOJILLIMHBI TIOTPAHUYHOTI0 CJI0S.
KosddupeHT mectHOro TpeHusi. COnpoTHB/IEHHE TPEHHUS TUIaCTHHBI
KOHEUHO [/IMHbL. DJIeMEHTbI TeOPHH TYPOY/IeHTHOTrO MOrPaHMYHOrO CJIOS.

11

11

Bcero 3a 5 cemecTp

144 68 34 17 17 76 100

100

Bcero no pucuuninHe

144 68 34 17 17 76 100

100

3.2. AyUTOPHBIN IPAKTUKYM

Homep n
P Oo0neMm,
Ne HauMeHOBaHHUe
TeMa NpPaKTUYeCKOr0 3aHITHS aya.
n/n pa3pena
4acoB
AUCLIIINHBI
Pazgen 2. ITnockue
0e3BUXpeBLIE
| |ycraHoBuBUIMeCs [Morennwman ckopocteid. @yHKIMS ToKa. [IprMepsI MI0CKUX 1
TeyeHUst 0e3BUXPEBbIX TEUEHHI B TEPMHUHAX KOMIIJIEKCHOTO MOTEHIIHAa.
HeC)KUMaeMoi
SKUJTKOCTHU.
[ToHsiTHE «TOUYKM» MPOCTPAHCTBA CIUVIOLIHOMN cpefbl. Kputepuii
criiomHocTy — uncio Kayacena (Kn). KonnuectBeHHbIe
XapaKTepUCTUKY JIMHeHHOW U 00beMHOU fiedopmariii. CKOPOCTh
Paspen 3. YpaBHenus paKtepy o Aepopmary P
NMHENHOU 1 00beMHO JledopMarivii. 3aBUCUMOCTb CKOPOCTH
3aKOHOB COXpaHeHUsI o o
2 B MEXAHIKe nedopMalivv OT BO3HUKAIOIIUX B cpejie HarpsbkeHu. CoBepIlieHHbIN 2
ra3. YpaeHenuve Knatinepona. Kosdduiment siskoctu. ['mmoresa
JKUJKOCTH U rasa.
Hetorona. KosdduimenT TerionpoBogHocTH. 3akoH Dypre.
Ternoémkocts razos Cp u CV. OHTponusa. BHyTpeHHss 5Heprus u
SHTaMbNUA. VI305HTpONMUecKoe TeueHue.
Pasgen 4.
ITonepeunoe
MOTeHL[a/IbHOe
3 OO0TekaHue HeTIO/[BIXKHOTO LuiuH/pa. TTapagoke Tamambepa. 1
obTekaHue A H AP papoxc /i P
KpPYyrOBOIo
LWIMH/pA.
Pa3pen 5. Metop,
4 |koH(hOPMHBIX [MornepeuHoe oOTeKaHUe TATITUYECKOTO LIAIMH/PA. 1
0TOOpayKeHHH.
Paspen 6. 3aKOH CcOXpaHeHUs SHEPTUH JJist )KUAKON yacTuilbl. ICTOUHUKY U CTOKU
5 |Kunemaruka Macchl. JIMBepreHIys CKOpOCTH. Dr3rueCcKrii CMBICT «IIPSIMbBIX» 1
CIUIOIIIHOW CPeZbl.  |TIPOM3BOJHBIX CKOPOCTH.
Pazpen 7. Bropoii 3akoH Hbl0TOHA /17151 ABWIKYILIeNCs B TPaBUTALIMOHHOM T10J1e
6 Peonornueckue YKUJIKOM YacTHUIIbl B OTCYTCTBUe BSI3KOTO TpeHusl. [ pajjuieHT faBieHusl. 1
Mozeny cryioHoW  |HavasbHble v rpaHuyHble yC10BUsl. Criydaid MOKOSILEeNCs TShKeIomn
cpeJibl. JKUJKOCTU. YpaBHeHUe T'MIPOCTATUKU.
Pazpen 8. IToctynar
YaruteiruHa- ®opmynbl YarieirvHa-biasuyca /1 I71aBHOTO BEKTOpa U [V1IaBHOTO
7 |JKyKOBCKOTO Ji/151 MOMEHTA CUJI [IaB/IeHUs, eMCTBYIONIMX Ha MPOMUIb TTPU €ro 1
nipodusisi € 3agHel  |6€30TPBIBHOM 00TEKaHUM.
OCTPOU KPOMKOH.
Pa3gen 9. Bekrop o
Crpyiika Toka. [TosiHast sHeprusi IOoToKa. YpaBHeHUe SHEpPruu.
MJIOTHOCTH NTOTOKA
8  |remm W3o03HTpONIMYECKOe CTalMOHAapHOe TeueHre. YpaBHeHre bepHyiv B 1
) o0111eM BUzie U [/ HECKMMAeMOTO ¥ CKMUMAeMOT0 TeUeHHH.
TepmoguHaMuueckas
MaxkcuManbHasi CKOpOCTb TIOTOKaA.
Mo/ie/lb Cpe/ibl.
Pazgen 10. Pemenue
g [tamad 006 obrekannu |[Toctpoenue npodueii JKykKoBCKoro u peliieHue 3aziau 00 o6TeKaHUH ’
ripodusieit nipoduieii XKykoBcKoro.
JKyKOBCKOTO.
Pazpen 11.
DJIeMeHTbI TeOpUU
10 OcCHOBHBI€ J0NY1LIeHUs] ¥ BUXpeBast cxeMa Kpblia Ilpanatis. 2
KpbL1a KOHEYHOTO
pasMaxa.
11 |Pa3zgen 12. Marbie BO3MYIIeHUS YIIPYTOii cpefpl (3ByK) U CKOPOCTh 3BYKa. 1
7 24820




12

3aMKHYTbIe CUCTEMBI
ypaBHEHUM.

3ByKOBOe faBsieHue. Jlorapudmuueckas 1miKasa s U3MepeHust
WHTEHCUBHOCTH (Cuiibl) 3ByKa (/16 u /IBa). Uucio Maxa. Cucrema
ypaBHEHUU 7151 U309HTPOIUYECKOT0 CKMMaeMOro CTaliMOHaPHOTO
TeueHUsl COBePILeHHOro ras3a. ['a3ouHamudeckye GyHKIUU.
Kputnueckoe TeueHre 1 KpUTUUYECKHE [TapaMeTpPhI TeUeHusl.

Pazpen 13.
NHTerpansl cucTembl
ypaBHEHUI

[\ BIDKEHUS
UjleaibHOU
JKUAKOCTU. DyHKLINSA
MpUBeZIeHHOT0
pacxoga.

ITpuemuuku (TpyOku) aasnenus: ITuto, [Tpanatis, [Tuto-IlpanaT/is.
Tpy6ka Bentypu. PacueT Mo/IHOTO 1 CTaTUUECKOI'O JaBIeHUI TOTOKa
10 U3MePEHUsIM NTPUEMHUKOB [aB/ieHusl. A3poJvHaMUyeCcKre CUIbI,
MOMEHTHI ¥ K03 GHULIMeHThI. YcTolunBoCTh JIA

13

Pazgen 14. CunbHbie
1 c/1abble pa3phIBbI B
ra3oBOU JUHAMUKeE.

Comnno JlaBans. Pexxumsbl ucteuenusi. PacueT napameTpoB TeueHUs B
corie JlaBass (ofHOMepHOe TeueHHe). PacyeT mapameTpoB TeueHUs B
core JlaBasns (gBymepHOe TeueHUe). Pacxog rasa uepes corio.
HepacueTHoCTb cTpyu. PeakTuBHas cusa (Tsra) coria.

14

Pazgen 15. 3amaua
Bbnasuyca o
TIPOZOBLHOM
00TeKaHWH T/I0CKOH
TJIACTHHEI.

Bs3kocTh. Uncno Pelinosnbaca. JlamuHapHoe U TypOy/IeHTHOE TeUeHUsl.
[Norpanuunslii cnoii. CKayok yrioTHeHHs1. COOTHOILIeHUe TTapaMeTpoB
Ha ckauke. Azuabara PsnkuHa-Tforonro. Pacuer mojHoro u
CTaTUUeCKOro /laB/l1eHUl CBepX3BYKOBOIO I10TOKA I10 U3MepeHUsIM
TpyOKo#i ITuto-IIpanaTis. [ToTepsi MOMHOTO JAB/EHUS Ha CKauKe

Bcero 3a 5 cemecTp

17

3.3. JIaGopaTopHbIii NPaKTUKYM

Homep v HaiMeHOBaHHe
pa3jesa JUCLUNIUHBI

Tema /1abopaTopHOro NpakTUKyma

Oo0nemMm,

ayp.
JacoB

Pazpen 4. Tlonepeunoe
TIOTeHL[Ma/IbHOe oOTeKaHue
KpPYTOBOI'O LIWJIMH/IPA.

1) OnpepenieHne a3poguHaMUUeCKUX XapaKTePUCTUK
nipo¢usis TIo pacripefesieHUIo JaBneHus. 2) ViccienoBanue
a’poJrHaMHUYeCKUX XapaKTepPUCTHK TPoduisi Kpblia

Pazpen 8. IToctynar

YaruieiruHa-’KyKoBCKOTO 151
ripousisi ¢ 3a7iHeN ocTpoi

KPOMKOH.

Vicreuenus Taza 3 cocyfa KOHeYHOTo oObema. TeueHus rasa
1o coruty JlaBasis

Pazgen 10. Pemienue 3ajau 00
obTekaHuu npoduiei

JKyKOBCKOTO.

CKauKH yIJIOTHEHUsI B CBEPX3BYKOBOM TepepaciiipeHHoH
cTpye. HarekaHve cBepX3BYKOBOH CTPYH Ha TIPerpajy
KOHEUYHBbIX pa3MepoB

Bcero 3a 5 cemectp

17

3.4. CamocTosnTenbHas padora crygenta (CPC)

Homep u HauMeHOBaHHe pa3jiesa
JUCIMITAHBI

CopepikaHue yueOHOro 3aiaHusA

Oo0neMm,
4acoB

Pazpen 1. Ilpegmer

V3yyeHue npelyCMOTPEHHBIX TIPOrPaMMOM

d3porupora3orHaMuKH. OcHOBHBIE
TIOHATHUA U OrIpeeIeHud.

MUAAKTAYeCKUX eTUHUI] [0 PeKOMEeHyeMOon
suteparype. [1oATOTOBKa K MpaKTHYeCKUM 3aHSTUSM

Pazpen 2. Tlnockue 6e3BuxXpeBble
yCTaHOBHBILIMECS] TeUEHHS
HeCKUMaeMOM XKUJKOCTH.

W3yueHne 1TpeyCMOTPEHHBIX IIPOTPAMMOMA
MUTAKTUYeCKUX eTUHUI] 110 KOHCIIEKTaM JIEKIUH U
peKoMeHayeMol MTepaType. [loAroroBka K
MPAKTUYECKUM 3aHSATHUSIM.

Paspen 3. YpaBHeHus1 3aKOHOB
COXpaHeHHUsI B MeXaHUKe XUAKOCTU U
rasa.

V3yueHue npeyCMOTPEHHBIX IPOrPaMMON
IUAAKTHYeCKUX eJUHUL] [0 peKOMeHAyeMon
muteparype. [ToAroToBKa K MpakTHyeCKUM 3aHATUSIM

Pasgen 4. ITonepeunoe
MOTeHI[1a/IbHOe 00TeKaHHe
KPYTOBOTO I[WJTUHJpA.

Vi3y4yeHue nipelyCMOTPEeHHBIX TIPOTPaMMOM
IUaKTUUeCKUX eMHUL] TI0 KOHCIIeKTaM JIeKLUA U
peKkoMeHayeMoM MTepaType. [loaroroBka K
TPAKTUYeCKUM 3aHSTHUSIM.

Pasgen 5. MeTon koH(OPMHBIX
0TOOpaKEHUH.

V3yueHue nipeyCMOTPEHHBIX IPOrpaMMOi
IUAAKTHYeCKUX eJMHUL] [0 KOHCTIeKTaM JIEKLUI U
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pekoMeHAyeMou uTeparype. [loarotoBka K
MPaKTUUYeCKUM 3aHSATHUSIM.
o W3yueHne 1ipeyCMOTPEHHBIX IPOTrPaMMOi
Pazgen 6. KuHeMaTyKa CIIJIOIIHOM Y PEAY P porp o
6 CDOnLI IUJaKTUYeCKUX eZJMHUL] TI0 PeKOMeH/yeMOu 3
PEABL. suteparype. [1oATOTOBKA K MpaKTHYeCKUM 3aHSTUSM
W3yueHue mipeyCMOTPEHHBIX IPOTrPaMMOi
Pazgen 7. Peonoruueckue mojienu Y PEAY P porp o
7 N IUJaKTUYeCKUX eZJMHUL] 10 PeKOMEeH/lyeMOu 3
CIUIOLLIHOW Cpefbl.
suteparype. [1oATOTOBKA K MpaKTH4YeCKUM 3aHSTUSM
W3yueHue 1TpeyCMOTPEHHBIX IPOTrPaMMOi
Pazpen 8. IToctynar YansibiruHa- Y Peay P porp .
. |IUAKTAYeCKUX eJUHUL] [0 KOHCIIeKTaM JIeKLWN 1
8  |’KykoBckoro zyist ipodusisi ¢ 3afHei - 7
o . pekoMeHAyeMoi uTeparype. [loaroToBka K
OCTPOM KPOMKOM.
MPaKTUUeCKUM 3aHSATHUSIM.
Pasgen 9. BekTop NI0THOCTH NMOTOKa (V3yueHKe NpeflyCMOTPEHHBIX IPOrpaMMOi

9 |rera. TepMoguHaMuyecKast MOZie/ib |AUJAKTUYECKUX eJUHUL] TI0 peKOMeHAyeMOu 5

cpejibl. suteparype. [1oATOTOBKa K MPaKTHYeCKUM 3aHSTUSM
W3yueHue nipe/lyCMOTPEHHbIX POrpaMMOi

10 Pazgen 10. Pemienue 3azau 06 IUAKTUUeCKUX eJUHUL] 110 KOHCIIeKTaM JIeKL1i U v

obTekanuu nipodueii JKykoBcKoro. |pekomeHayeMol siuTeparype. [IoaroToBka K
TPaKTHUUeCKUM 3aHSTHUSIM.
W3yueHue nipelyCMOTPEeHHBIX MPOrpaMMOi

1 Pazpen 11. 3neMeHThI TeOPUU KpblIa |TUAAKTHUECKUX eUHUL] 110 KOHCIIeKTaM JIeKL1i U 6
KOHEeYHOro pasmaxa. pekoMeHayeMoM MTepaType. [loaroroBka K

MPaKTUUYeCKUM 3aHSTHSIM.
W3yueHue mipe/lyCMOTPEHHBIX MPOrpaMMOoit
Pa3gen 12. 3aMKHYyTbIe CUCTEMBI Y peay P porp "

12 ABHEHMH IULAKTUUeCKUX eJUHUL] 10 peKOMeHyeMOUu 5
yp ) suteparype. [ToAroToBKa K NpakTU4YeCKUM 3aHATHUSM
Pa3pen 13. VIHTerpans! cUCTeMbl o

s . W3yueHue nipejyCMOTPEHHBIX POrpaMMOi
YPaBHEHUM [IBIKeHUsT U/leaTbHOU o

13 IUJaKTUYeCKUX eZJMHUL] TTI0 peKOMeHyeMOu 4

JKUAKOCTU. DYHKLUS TPUBEIEHHOTO

smuteparype. [1oATOTOBKa K MPaKTHYeCKUM 3aHSTUSM
pacxoga.

N3yueHue ripelyCMOTPEHHBIX ITPOTrPaMMOi
Paszen 14. CunbHble u cyiabble Y PeAy P porp o

14 - IUOAKTUUeCKUX eJUHUL] 10 peKOMeH1yeMOUu 5
pa3phbIBbI B Ta30BOI AUHAMUKE.

suteparype. [1oAroToBKa K NpakTU4YeCKUM 3aHSATUSM
Pa3pen 15. 3apaua biasuyca o W3yueHue 1ipesyCMOTPEHHBIX MPOrpaMMoii
15  |mpomoMbHOM O0TEKAaHUH TIJI0CKOH IUAAKTAYEeCKUX eJUHUL] [0 peKOMeHyeMoun 5
[JIACTUHBI. suteparype. [1oAroToBKa K NpakTU4YeCKUM 3aHSATUSIM
Bcero 3a 5 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJAE/IN CEMECTPA
112 3 (4| 5 6 | 7 (8910 11 |12 13 14| 15 |16 17
5 JIP TexK | [P | JTP AP | JIP TekK, JIP TexkK | P | mud. 3au.

YcnoBHbIe 0003HAUEHUS:
P — nuarHocTrueckasi paboTa;
JIP — naboparopHast pabora;

TexK — BOIIPOCHI /11 TeKYLLero KOHTPOJIS;
mud. 3au. — auddepeHIPOBaHHBIN 3a4erT.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYZE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBAaJIbI B
cnenyrommx ¢popmax:
JMarHoCTUYecKasi pabora;
naboparopHast paboTa;

BOIIPOCHI /1S TEKYIIer0 KOHTPOJISI.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B (hopMax:
muddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa 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 oqHomepable BoHbl. CI16.BTTY "BOEHMEX" um. 1. ®@. YctuHoBa, 2013, 148
9K3.
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, 1. pec.
7. E. W. Arees, A. 3. KombiioB. . MexaHuKa )uJKoCTH U ra3a. CI16.BT'TY "BOEHMEX" um. 1. @.
YctunoBa, 2010, 3. pec.
8. E. U. Arees, A. 3. KombioB. MexaHuka xukoctu v ra3a. CI16.BI'TY "BOEHMEX" um. 1. ®.
YcrunoBa, 2010, 77 3K3.
9. K. H. Bonkos, B. H. EmenbsiHoB, Y. B. TerepuHa. . 'a30Bble TeueHUs B COMJIaX SHEPrOyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3Kk3.
10. JI. T JlotiusiHCKMIA. . MexaHWKa XXHUIKOCTH ¥ ra3a. M.: Hayka. I'n. pea. dus.-mar. mut., 1987, 27 3k3.
11. M. . Moucees, FO. M. LiupkyHoB. . OcHOBHI a3pora3oguHamuku. CI16.BI'TY "BOEHMEX" um. /1. @.
YcrtunoBa, 2006, 3. pec.
12. C. B. Bannangep. . Jlekuuu no rugpoaspomexanuke. CI16.: U3a-so CII6IY, 2005, 50 3k3.
13. FO. M. IlupkyHos, H. B. Tapacoea. . MeTo bl BO3MyIlleHUH B 3aj1auax aspoguHamuku. CI16.BT'TY
"BOEHMEX" um. II. ®@. YctuHoga, 2007, 39 3k3.

N

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:

1. JI. I. JlovusHckuii, A. W. Jlypre. Kypc Teopetuueckoii mexanuku. T. I Ctatuka u kuHemartuka. bBI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 1982, 2 5K3.

5.3. Ilepuoguueckue U3iaHUs:
1. BecTHUK aka/ieMHUY BOEHHBIX HayK.

5.4. ITepeueHb peCcypCoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHMsI TUCLIUIITUHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://urait.ru — O0pa3oBarensHas Tiatdopma «FOpaiiT». 71 By30B U CCY30B.;

2. https://e.Janbook.com — OBC JlaHs;

3. http://library.voenmeh.ru/jirbis2 — ®yngamenranbras 6ubmoreka BI'TY «t BOEHMEX» um. [1.®.
YcTuHoBa.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHia
(yHIaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcrept — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAAPThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMalMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
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1. Matlab 2015a SP1;
2. Ansys Multiphysics 2017 Teaching Advanced;
3. Google Chrome;
4. Microsoft Office.
5.6. Ml opmarioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctoM SMOC Moodle BT 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; [JOCKa.

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. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
A3POI'IPOTA30ANNHAMUKA

AnHoTanusa paboueii nporpaMMsl

Oucipnmaa ADPOTUJIPOTA3OAUHAMMKA  sBisieTcsi AWCLUTUIMHON 00s13aTe/IbHOM 4YacTH
0ioka 1 mporpaMMbl TMOATOTOBKM IO HampaeieHuto 24.05.01 IIpoekmupoeaHue, npou3eo0cmeo u
sKcnayamayusi pakem U pakemHo-KOCMUYECKUX Komnaekcos. [JUucLuIUIMHa peanusyeTcss Ha (QakynabTeTe A
PaketHOo-KOCMMueckodd  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
ITJIASMOTI'A30JUHAMUKA U TEITVIOTEXHUKA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTh4yeCcKoro aHaiv3a M MOJeIUpPOBaHUs, TeOPEeTUUYEeCKOr0 U SKCIIepUMEHTalbHOr0 WCCAe0BaHUs [l
pelleHNs] UH)XKeHEPHBIX 3a71ad ITpodheCCUOHATBHOM JiesITeTbHOCTH;
OIIK-5 criocobHocTh pa3pabarbiBaTh (pri3MyecKre W MareMaThdecKhe MOAeTA HCC/efyeMbIX TPOLeCcCOB,
SBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K TpOodeCcCHOHA/IBLHON cdepe AesTeNbHOCTH i PelIeHUs] MHXKeHEePHBIX
3a/jau.

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

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e jylabopaTopHasi paboTa;
e BOIPOCHI /iJIsl TEKYIIEr0 KOHTPOJISI.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTIHHEI
TpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHS (34 u.), TpakTudeckue 3aHsaTHs (17 u.), mabopaTopHsIii paktukym (17
4,), caMoCTosITe/IbHast paboTa ctyzneHTa (76 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
A3POI'IPOTA30ANNHAMUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHnoBaHune padoThI

PekoMeHpyemMasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3zgen 1. Ilpeagmet asporujporas

OJUHAMHKH. OCHOBHbIE TOHATHUA U orpeae/1eHUus.

W3yuenue npefyCMOTpeHHBIX TIPOrPaMMOi
UaKTHUeCKUX eJUHUL] TT0 peKOMeHyeMoi

B. H. Yckos. . Beryliye ofHOMepHbIe BOJTHBI:
CII6.BI'TY "BOEHMEX" um. /1. ®.
YctuHOoBa, 2013 (1)

I A. Akumos, B. A. 3asuwmko ; BI'TY
"BOEHMEX" um. [I. ®. YctuHOBa.

mTeparype. [I0TOTOBKA K IDAKTHE CKIM AbsporasoguHamuka: BI'TY "BOEHMEX" um. 3
SAHSTHSM ) . ®. YcruHosa, 2014 (1)
I. A. Akumos, B. A. 3asumko ; BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa.
AsporazoguHamuka: BI'TY "BOEHMEX" M.
. ®@. YcruHoBa, 2014 (1)
Wroro no pa3geny 1 3
Pazpen 2. Iliiockue Ge3BUXpEeBbIE€ YCTAHOBHBIINECHA TEUEHU HECKMMAeMOH KUKOCTH.
I. A. Axumos, B. A. 3a3umko ; BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa.
N3yueHue ripeflycMOTpeHHBIX porpaMmoii  |AsporazoauHamuka: BI'TY "BOEHMEX" um.
JUJAaKTUUeCKUX eJUHUL] 110 KOHCIIeKTaM . ®. YcruHoBa, 2014 (12, pasgen 1-4) 7
JIEKIUN U peKOMeHTyeMoii iuTeparype. I A. Akumog, B. A. 3a3umko ; BI'TY
ITogroroBKa K NpakTAYeCKUM 3aHSATUSIM. "BOEHMEX" um. [I. ®. YcTuHOBa.
AsporasoguHamuka: bI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2014 (12, pa3zgen 1-4)
Wroro no pasgeny 2 7
Paspen 3. YpaBHeHHs 3aKOHOB COXpaHeHMsI B MeXaHUKe )KMAKOCTH U rasa.
B. A. 3a3umko, I1. []. 'opoxoBa. . TeH30pHBI
aHanu3 B ra3oBoii auHamuke: CII6.BT'TY
"BOEHMEX" um. []. ®@. YctHoBa, 2018 (1-
. 2)
N3yuenne npesycMOTpeHHBIX MporpamMmon K. H. Bonkos, B. H. Emensssos, 1. B.
JUaKTHUYeCKUX eJUHULL TT0 peKOMeHZyeMoi
mTeparype. [I0rOTOBKA K IDAKTHYECKIM Terepuna. . 'a30Bble TeueHUs B COIUIAX 3
) 3HeproyctaHoBok: M.: ®UU3MATIIUT, 2017
3aHATUSAM (1-2)
B. H. Yckos. . beryliijie ogHOMepHbIe BOJHBI:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctrHOBa, 2013 (2)
Wroro no pa3geny 3 3
Paspen 4. IlonepeuHoe NOTeHI[HA/IbHOe 00TeKaHNe KPYroBoro LUINHApPA.
N3yuenue npeyCcMOTpPeHHBIX TPOrpaMMOK B. H. Ycxkos. . Beryiue ofHOMepHbIe BOJHBI: 6
IUIAKTUUECKUX eIMHUL 110 KOHCIIeKTam CII6.BI'TY "BOEHMEX" um. 1. ®.
JIeKLIUI U peKOMeH/lyeMOl iuTeparype. YctuHoBa, 2013 (4)
[ToaroroBka K rpakThyeCKUM 3aHSITHSIM. I'. A. Akumos, B. A. 3a3umko ; BI'TY
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"BOEHMEX" nm. 1. ®. YcTuHOBa.
AsporasoguHamuka: BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2014 (12, pa3gen 5)

Wrtoro no paspeny 4 6
Pa3gen 5. MeToa KOH(GOPMHBIX 0TO0PayKeHHIA.
N3yueHue ripelyCMOTPeHHBIX MPOTrPaMMOi I A. Akumos, B. A. 3asumko ; BI'TY
JUJAKTAYeCKUX eJUHUL] 10 KOHCIIeKTam "BOEHMEX" um. [I. ®. YcTuHOBa. 7
JIEKLIUN 1 peKOMeHTyeMoii iuTeparype. AsporasoguHamuka: BI'TY "BOEHMEX" um.
IToaroroBka K rpakTA4yeCKUM 3aHSITHSIM. . @. YcruHoBa, 2014 (12, pa3zgen 7-8)
Wroro no pasgeny 5 7
Pa3pen 6. KunemaTHKa CI/IOIIHOU Cpefbl.
E. N. Arees, A. 3. Konbiios. . MexaHuka
>KUAKOCTH U raza: CI16.BT'TY "BOEHMEX"
. uM. [1. @. YctunHogsa, 2010 (1-2)
N3yuenune npeyCMOTpPeHHBIX TPOrpaMMOK B. H. Yekos. . Ber .
o .H. . . beryiue ogHOMepHbIe BOJHBL:
JUAJAKTUUeCKUX eUHUL] [10 peKOMeHlyeMOoM CIT6.5T'TY "BOEHMEX" mw. 1T, . 3
gf;;f;;ilqpe. [ToaroToBKa K nmpakTUyeCcKUM Yernsoea, 2013 (2)
E. . Arees, A. 3. KonbiioB. MexaHuka
>KuAKoCTH U rasa: CI16.BT'TY "BOEHMEX"
uM. [1. @. YctunHoga, 2010 (1-2)
Wrtoro o paspeny 6 3
Pa3pen 7. Peosioruueckue Moje/ M CIUIOLIHOM Cpe/ibl.
FO. M. LlnupkyHos, H. B. Tapacosa. . MeTogp1
BO3MYIIIeHU B 3a/lauax a3poJUHaMUKU:
CII6.BI'TY "BOEHMEX" um. 1. ®.
W3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOiA YctuHOBa, 2007 (1-2)
JUAKTUUeCKUX eUHUL] 10 pekoMeHyemol | B. H. YckoB. . Beryme ofHOMepHbIe BOHBIL: 3
sureparype. [ToAroToBKa K npakTuye CKUM CII6.BI'TY "BOEHMEX" um. [I. ®.
3aHATUSM YctuHOoBa, 2013 (1-3)
E. . Arees, A. 3. KonblioB. . MexaHuKa
>kupkocTy v rasa: CI16.BT'TY "BOEHMEX"
M. 1. @. YctuHoBa, 2010 (1-3)
Uroro no paspeny 7 3

Pa3pen 8. Ilocrynar YanibirmHa-

YKOBCKOTO /Jijis MPO(UJIsi C 3a{HeH 0CTPOil KPOMKOI.

N3yuenue ripefyCMOTpeHHBIX TIPOTPaMMOM
IUAKTUYeCKUX eIMHUL] TI0 KOHCIIeKTaM

I'. A. Akumos, B. A. 3a3umko ; BI'TY
"BOEHMEX" nm. 1. ®. YcTuHOBa.
AsporasoguHamuka: BI'TY "BOEHMEX" um.

. Ny . ®. YctuHoBa, 2014 (12, pa3gen 10-15) 7
JIeKLIMW Y peKOMeH/lyeMOU JIuTeparype. .
TTo/rOTOBKA K IDAKTHHYECKAM 3AHATHSIM B. H. Yckos. . beryijue oHoMepHbIe BOJHBL:

’ CII6.BI'TY "BOEHMEX" um. 1. ®.
YctrHOBa, 2013 (5)
Wroro o pa3geny 8 7
Paszgen 9. BekTop n/10THOCTH MOTOKA Tenuia. TepMoanHaMu4YecKasi MOJe/Ib CpeJbl.
B. H. Ycxkos. . Beryijye ofHOMepHbIe BOJHBI:
CII6.BI'TY "BOEHMEX" um. . @.
YctrHoBa, 2013 (2-3)
N3yueHue ripelyCMOTPeHHBIX POTrPaMMOi JI. T. JloliusiHCKui. . MexaHuKa XUAKOCTU U
IUIAKTUUeCKUX eIUHUI] T10 peKoMeHiyeMolt  |ra3a: M.: Hayka. ['n. pef. ¢u3.-mar. nurt., 1987 5
nuTeparype. [1oAroToBKa K MpakTUye CKUM 2)
3aHATUSIM JI. T. JlovisiHekui, A. W. Jlypee. Kypc
Teopetnyeckor MexaHuku. T. I Cratuka u
kuHemarvka: BI'TY "BOEHMEX" um. [I. ®@.
YcruHoBa, 1982 (1-2)
Wroro no pasgeny 9 5
Pazpen 10. Pemenue 3agau 00 odTekanuu npodusiei JKykoBckoro.
N3yueHue ripelyCMOTPEeHHBIX ITPOrPaMMOii I A. Akumos, B. A. 3asumko ; BI'TY
JUJAKTAYeCKUX eJUHUL] [T0 KOHCIIeKTam "BOEHMEX" um. [I. ®. YcTuHOBa. 7
JIEKLIUN ¥ peKOMeHTyeMoii iuTeparype. AsporasoguHamuka: bI'TY "BOEHMEX" um.
ITogroTroBKa K NpakTAUUeCKUM 3aHATUSIM. . ®. YcruHoBa, 2014 (12, pazgen 15)
Wroro o pazgeny 10 7
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Paspen 11. Dj1eMeHTBI TeOpHU KpblIa KOHEYHOr0 pa3Maxa.

V3yyeHue rpeslyCMOTPEHHbBIX TIPOrPaMMOi

TUIAKTAUeCKUX eTUHUI] 110 KOHCIIEKTaM

I'. A. Akumos, B. A. 3a3umko ; BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa.
AsporazoguHamuka: BI'TY "BOEHMEX" nm.
. ®@. YctuHoBa, 2014 (17, pa3gen 2-4)

JIeKLIMIA 1 peKOMeH/lyeMOli iuTeparype. I A. Akumos, B. A. 3asumko ; BI'TY 6
IToaroroBka K rpakThyeCKUM 3aHSITHSIM. "BOEHMEX" um. [I. ®. YcTuHOBa.
AsporazoguHamuka: BI'TY "BOEHMEX" um.
. ®@. Yctunosa, 2014 (17, pa3men 2-4)
Wroro no pasgeny 11 6
Pa3zpesn 12. 3aMKHyTbIe CHCTeMbI ypPaBHeHHIA.
B. H. Ycxkos. . Beryiye ofHOMepHbIe BOJHBI:
N3yueHue npeyCMOTpPEHHBIX TPOrPaMMOK CII6.BI'TY "BOEHMEX" um. [I. ®.
JWJAKTUUeCKUX eUHUL] [0 peKOMeHlyeMOoi YctuHOoBa, 2013 (3) 5
nurepatype. IlogroToBka K npakTuueCckum C. B. Bannangep. . JIekuuu 1o
3aQHATUSAM ruzpoaspomexanuke: CI16.: M3a-so CIIOLY,
2005 (1-3)
Wroro no pasgeny 12 5

Pa3pen 13. IHTerpaibl CHCTEMBI YPaBHEHHH IBIDKEHHS W/lea/IbHOMN KUAKOCTH. DyHKIuUsI
NpUBeIEHHOr0 pacxoja.

W3yuyenne npesyCMOTpeHHBIX IPOrpaMMOM
UaKTUUYeCKUX eJUHUL] IT0 peKOMeHZyeMOoi

B. H. Ycxkos. . Beryiye ofHOMepHbIe BOJHBI:
CII6.BI'TY "BOEHMEX" um. . @.
YctuHOBa, 2013 (3)

JI. T JlolysiHcKui. . MexaHuKa XUAKOCTU U

nurepaType. [logroToBka K npakTuueCckum rasza: M.: Hayka. ['n. pesi. ¢u3.-mar. nur., 1987 4
3aHATUSIM (2-3)
A. A.T'yces. . MexaHuka XUJKOCTH U rasa:
Mockga: FOpaiiT, 2020 (2)
Wtoro no pasgeny 13 4
Paspen 14. CuibHbIe U c/1a0ble pa3pbIBbI B ra30Boi JUHAMHKE.
A. 3. Konieuios, E. U. Arees. .
N3yueHue ripelyCMOTPEHHBIX TPOTrPaMMOi Tugponunamuka: CI16.BI'TY "BOEHMEX"
JUIaKTHUYeCKUX eJUHUL] IT0 peKOMeHZyeMoi uM. []. ®. YctuHoBa, 2011 (2)
5
nureparype. [loAroToBka K rpakTuueCKUM E. W. Arees, A. 3. Konbi1ioB. MexaHrka
3aHATUSIM kugkocty v rasa: CI16.BI'TY "BOEHMEX"
M. 1. @. YctuHoBa, 2010 (3)
Wtoro no pa3geny 14 5
Pazgen 15. 3agaua bsiasuyca o mpojo/ibHOM 00TeKaHHM TVIOCKOH MJIaCTHHBI.
B. H. Ycxkos. . Beryiye ofHOMepHbIe BOJHBI:
N3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOii CII6.BI'TY "BOEHMEX" im. /1. .

o YcruHoBa, 2013 (1-4)
ﬁﬁf:pKZf;;eCKﬁ);;rﬂoT;gﬁansﬁsgsﬁjfc};hgﬂ M. T. Mowucees, FO. M. JupkyHOB. . OCHOBBI 5
SAHSTHSIM ' asporasoauHamukuy: CI16.BT'TY

"BOEHMEX" um. [I. ®@. Ycrunoga, 2006 (1-
3)
Wroro no pasgeny 15 5
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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 UarHocThyeckas pabora

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e jyabopaTopHasi paboTa;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMIPOCOB - He aTTeCTaLlys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! ans TeKyiero KOHTpoJist
Bompocs! ajis TeKy1ero KOHTPOJIsi BXOAAT B coctaB Y MK IUCLIUTIIAHBL.

JIaGopaTopHas pabora

Hornyck K JIP. [Tomnyck K BbINO/HeHUO JIP NponcxoauT npu npeicTaB/ieHuH CTyJeHTOM B IMCbMEHHOM
BHJIe OTTUCAHUS, COZIEPIKAIlero MOCTAHOBKY 3a/jaun JJabopaTopHOl paboThl, I/IaH BBITIO/IHEHHST 1ab0paTopHOM
paboThI U 11eJT TIPe/IJIaraeMoro UCC/Ie/IOBaHus 1 B (hopMe yCTHOTO cobeceloBaHUS 10 TeMaTHUKe J1abopaTopHOM
pabotel. OTBeTHI Ha Oosiee uemM 50% BOTIPOCOB SIB/ISIETCS O CKOM K 1ab0paTopHOit pabore.
OruéT no JIP. OTuéT no y1abopaTtopHoii paboTe Tpe/iCTaB/IsIeTCs B eUaTHOM BHe B opmare,
MpeAyCMOTPEeHHOM 11a0/I0HOM OTUéTa 10 labopaTtopHoi paboTe. OTYeT JO/KEH cofiepyKarh: Lesb JIP,
(r3ryecKyro NMOCTaHOBKY 3a/jauM, MareMaThueCcKylo MOZesTb, pe3y/bTaThbl UCC/Iel0BaHus, TIpe/iCTaBlIeHHbIe B
YHMCJIEHHOM BU/JIe U B BUie Tpaduika, aHa/iv3a ToMyUeHHBIX Pe3y/IbTaToB U BbIBOAOB 110 JIP. 3aiura oTuera
MIPOXOJIUT B JOpMe JIOKJI/la CTY/JeHTa IO BIMOJHEHHOH paboTe ¥ OTBETOB Ha BOMPOCHI MPENo/aBaTerisl.
TTporieypa 3aIUThl BKIOYAET OTBETHI HAa BOMPOCHI Mpero/iaBaresis o pabore u paszaeny kypca. B xoze
3aUThI JabOpaTOpHOM paboTHI OOyYArOLeCs: JO/DKHBI POJIEMOHCTPUPOBATD KYJIBTYPY PeUr TIPH U3/I0KEHUH
CBOUX MBIC/IEH, JIOTUUHOCTE B TIOCTAHOBKE U U3/IOKEHUH MaTepHasa, Heobxogumble HadalbHbIe 3HAHUS T10
cymecTBy 0bcyxgaeMoii TeMbl. OLieHUBaeTcs 110 8-u OanbHOM IIKase:
8-5 6anyoB — oT4eT opopMIIEH B COOTBETCTBUU C TpeOOBaHUSIMH, B X0Zle cOOece/loBaHUs CTYEHT OTBETH/T Ha
BCe BOMPOCHI, 3a1uTa JIP BhIMO/HEHA B CPOK ZIBe He/le/H MoC/ie TIPOBeieHus paboThl
4-2 6anna — oTuet ohopm/IeH B COOTBETCTBUU C TPeOOBaHUAMMU, B X0/le cObece/[oBaHMs CTYA€HT OTBETU/ Ha
BCe BOMPOCHI, 3amuTa JIP BrirosHeHa B CpOK 4 HeJiesiu 1ocJie poBefeHrs: paboThl Uik oTyeT 0()OpMIIeH C
HapyLIeHUsIMY, B X0/ie co0eceZOBaHMS CTYZeHT OTBETHJ He Ha BCe BOTIPOCHI, 3amuta JIP BrironHeHa B CpoK 2
He/leJv TI0C/ie TIPOoBeieHus1 paboThbl
1 6ann — otyeT oOpMIIEH B COOTBETCTBUM C TPeOOBaHUSAMH, B X0/le COOeCeZOBaHUS CTYIeHT OTBETH/T Ha BCe
BOMPOCHI, 3a1[yra JIP BBINIO/IHEHA B CPOK JJ0 KOHI[a CemMeCcTpa
0 6a/10B - OTUET He TPEeJOCTAB/IEH WM BBITIONHEH C TPYyOBIMM HapYIIEHUSIMH.
OCHOBaHUSIMU JI/1sT I0PAaOOTKK WITH CHIDKEHHs 0ai/ioB MOTYT CJTYKUTh:
* HeOpEXXHOE BBITIOJTHEHHE,
* HU3KOe KaueCTBO rpaduueckoro Marepuasna (HeBepHbI BbIOOD MaciiTaba uepTeskeid, OTCYyTCTBHe yKa3aHHsI
eIMHULL U3MepeHus Ha rpadukax),
OTuéT He MOXKET OBITh IPUHAT U TOJJIEXKUT TepepaboTKe B CTydae:
* OTCYTCTBUS HEOOXOUMBIX Pa3fiesioB,
* OTCYTCTBUS HEOOXOIUMOTr0 rparueckoro MaTepuana,
* HEKOPPeKTHO# 00pabOoTKM pe3y/IbTaToB PacuéToB.

JuddepennupoBanHblii 3aueT

WIToroBbIi KOHTPOJIL TI0 IUCIUTUIHHE 3a 5 ceMecTp TpoxoauT B opme arddhepeHIIMPOBAaHHOTO 3a4éTa,
BKJTIOUAIOLL[Ero B CeOst IBa KOHTPOJIBHBIX BOIIPOCA.
3HaHWs1, yMeHUS U HaBLIKW CTYIE€HTOB OTpeJesIsiFoTCs C/IeyOLUM 00pa3om:
O1leHKH «3auTeHO-0T/INUHO» 3aC/TyKMBAeT CTY[eHT, 00Hapy KUBIIINI BCeECTOPOHHEe, CUCTeMaTHUeCckoe U
rybokoe 3HaHWe yueOHOTO MaTepraa, yMeHre CBOOOHO BBITIONHATE 33/]aHNs, IPeAyCMOTpEeHHbIe
MpOrpaMMOM, YCBOMBLIMUI OCHOBHYIO U 3HAKOMBIU C JOIMOJHUTENBHOM IUTEPaTypOU, peKOMEeHI0BaHHOU
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nporpammoii. Kak mpaBwsio, OrleHKa «3auTeHO - OTIMYHO» BLICTAB/ISETCA CTY/AE€HTaM, YCBOUBIIUM B3aUMOCBSI3b
OCHOBHBIX ITOHSITUH JUCIMTUIMHBI B UX 3HAUEHUH [J1s1 TpUobpeTaeMoii 1podeccuu, POSIBUBIIMM TBOPYECKHe
CTI0COOHOCTY B IOHWMAHKWH, U3/I0KEeHHH 1 UCII0/Ib30BaHWM yueOHOro MaTepuarna.

O1eHKH «3auTeHO - XOPOLI0» 3aC/TyKUBAeT CTyAeHT, 00HAPY>KUBILHMH MO/THOe 3HaHWe yueOHOTo Marepuara,
YCIIeIlIHO BBINO/HSIOIIMY [IPe/lyCMOTPeHHbIe B [IpOrpaMMe 3a/laHusi, yCBOUBLINN 0CHOBHYIO JIUTeparypy,
peKOMeH/IOBaHHYIO B TiporpaMMe. Kak rmpaBusio, OLleHKa «3auTeHO - XOPOILIO» BBICTaB/SeTCs CTyAeHTaMm,
TIOKa3aBIIMM CUCTeMaTHueCKUH XapaKTep 3HaHWH 10 JUCLITUIMHE U CIIOCOOHBIM K MX CaMOCTOSITeTEHOMY
TIOTIOJTHEHHIO ¥ 0OHOBJIEHUIO B X0/l AasbHelieil yueOHOM paboThI 1 Mpode CCHOHANTBEHOM JesTeTbHOCTH.
OLIeHKHU «3auTeHO - Y[0B/IeTBOPUTE/IbHO» 3aC/Iy)KUBAeT CTy/leHT, 00Hapy KUBLINI 3HaHUSI OCHOBHOTO yueGHOro
Marepuasna B 00beMe, HeoOXOAUMOM [isi labHelel yueObl U Tipe/ICcTOosIIel paboThI 0 CIeLHaaTbHOCTH,
CTIpaBJISIOLUIACS C BBINOTHEHWEM 3a/laHuH, MpeyCMOTPEHHBIX TIPOrPaMMOi, 3HaKOMbIH C 0CHOBHOM
JUTepaTypol, peKOMeHJ0BaHHOU nporpaMmMoil. Kak rpaBuiio, olLieHKa «3auTeHo - Y/|0B/IeTBOPUTE/ILHO»
BBICTaB/ISIE€TCS CTYA€HTaM, [IOMyCTUBLIMM IIOIPELTHOCTY B OTBeTe Ha 9K3aMeHe U [1pY BbIIIOJIHEHUH
9K3aMeHalMOHHbIX 3a/IaHHH, HO 00/1aIatoIIM He0OXOANMBIMY 3HAaHUSIMHU /TSI MIX YCTPaHeHHs 1107
PYKOBO/ICTBOM TperofiaBaTe/is.

OreHKa «He 3aUuTeHO» BLICTABJISIETCS CTYAEHTY, 00HApY>KUBLIEeMY TPO0e/bl B 3HAHUSX OCHOBHOTO yueOHOTOo
Marepuaria, JOyCTUBIIeEMY TIPUHLIMTIMA/IbHbIE OIIMOKY B BBITIOJTHEHUH TIPEJyCMOTPEHHBIX POTPaMMOi
3a/iaHrii. Kak npaBuio, oLjeHKa «He 3aUTeHO0» CTaBUTCS CTyJeHTaM, KOTOpble He MOTYT IPOJO0/DKUTL 00yueHHe
WY TIPUCTYIIUTH K TIPO(eCCHOHAIBHOM /1eTe/TbHOCTH 10 OKOHYaHUHY By3a 03 /[0TI0THUTEIbHBIX 3aHSITHH 110
COOTBETCTBYIOLLEH JUCLUIIIIHE.

Cnucok BONpoCoB npefcTasieH B YMK aucLuIiiMHel.
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Paspen 1. Ilpegmer Bompock! s
3 g |QPOTHAPOTasoAMHAMMKH. | - ? 2 0 0 3 6 6 TeKyIIero
OcCHOBHBbIE IOHATHA U KOHTDOJISE
onpe/e/1eHUs. P
Pa3pen 2. Ilnockue Bompock! s
3 | 5 |Jcsuxpenbie 0320 | 1| 7 |6/ 6| reymero
YCTAQHOBHBILIHECH TeUeHHs KOHTDOJISE
HeC)KMMaeMoi XHAKOCTH. p
Pazpgen 3. YpaBHeHus Bonpock! s
3 5 |3AKOHOB COXpaHeHHs B - 4 7 0 7 3 6 6 TeKyII[ero
MeXaHHMKe KHJKOCTH U KOHTDOJIS
rasa. P
Paspgen 4. ITonepeunoe Bc;gi;ﬁf elr,zgm
3 | 5 [MoTeHOHMATLHOE 15/ 9|2 6 | 1 | 6 | 6| 6 | kourpom,
o0TeKaHHe KPyroBOro TaGoparoprast
HUIHH/pA. pa6ora
Pa3pgen 5. Metog, Bormpocs! ans
3 5 |koHopMHBIX 10 3 2 0 1 7 6 6 TEKYII[ero
0TOOpaKeHUH. KOHTPOJIst
Bormpocs! ansa
3 5 Pazpnen G.E(I/IHeMaTl/lKa 7 4 3 0 1 3 6 6 TeKyILIero
CILIOIIHOM Cpefpbl. KOHTpOIS!
Bormpocs! asa
3 5 Paspgen 7. Peonon‘l’qecxne 6 3 2 0 1 3 6 6 TeKyIIero
MO/Ie/TH CIJIOIIHOM cpe/ibl. KOHTDO/IS
Paspgen 8. IToctynar B(;IZE;E::F%M
3 | 5 [lammemuma-ykoBekoro | 4q | g | 5 | g | 1 | 7 | 6 | 6 | kowrpom
Ans poduIA ¢ 3aaHe J'[a60paTopH’a51
0CTPOH KPOMKOH. pabora
Pazgen 9. BekTop Bompock! s
3 g IVIOTHOCTH NOTOKA Tema. | 4 3 0 1 5 6 6 TEKVIIIEro
TepmogHaMHU4ecKas KOH};monﬂ
Mo/ie/Ib CpeJbl. P
Bornpocs! ans
Pazgen 10. Pemienye 3agau TeKylL[ero
3 5 |00 ooTekauuu npoduern | 18 | 11 4 5 2 7 6 6 KOHTPOJIs,
JKykoBckoro. JlaGoparopHas
pabota
Bomnpoce! ans
Pazpen 11. ds1emeHTBI TeKyLL[ero
3 5 |Teopum Kpbulia KoHeuHoro | 10 4 2 0 2 6 6 6 KOHTPOJIf,
pasMaxa. JlaboparopHasi
pabora
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Paspen 12. 3amkHyThIE

Bompocs! ais

5 o 8 3 2 0 1 5 6 6 TeKyIlero
CUCTeMBbI ypaBHEeHHUI.
KOHTPOJISA
Pazpgen 13. UnTerpasnni Bonpocs! anis
CHUCTEeMBbI ypPaBHeHHI TeKyl1lero
5 |gBMOKeHHsA HAea/TbHOMH 7 3 2 0 1 4 6 6 KOHTPOJIf,
JKUAKOCTH. DYHKIMA JlaboparopHast
NpHBe/eHHOT0 Pacxoja. pabora
Bormpocs! as
Pazpen 14. CunbHble U TeKyLLero
5 |c/ma0Gbie pa3pbIBBI B 8 3 2 0 1 5 11 11 KOHTPOJI4,
ra3oBoil JUHAMUKeE. JTaboparopHasi
pabora
Pazpen 15. 3agaua Bomnpocs! ast
Bna3uyca o npofoibHOM TEKYIIero
5 ” 8 3 2 0 1 5 1 | 11 KOHTPOJIS,
00TeKaHHH MJIOCKOH
JlabopaTopHast
MJIaCTUHBI.
pabota
Bcero 3a 5 cemectp 144 | 68 | 34 17 17 76 | 100 | 100
Bcero no AucIuIuInHe 144 | 68 | 34 17 17 76 | 100 | 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

Temneparypa 0 rpaycoB 1o 1mikasie Ilebcusi B aOCOMOTHOM IIIKaie TeEMIIepPaTyp
KenbBuHa paBHa

IMoka3satenb afabaThl /11 BO3/lyXa paBeH

Tensop Hanpsokenuit $$\Pi$$ sBnsercs TEH30pPOM

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

Kakue nocTynaThl Bceryja pUHUMAIOTCS B KJIaCCUUeCKOW TeopeTHuueckoil MexaHrke
JKugkoctu u I'aza (MOKT')?

Kakwue mocTtynarel 1103BOJISIOT UCI0/Ib30BaTh MexaHUKy HbroToHa B MexaHuke
JKugkoctu u I'aza (MOKT)?

OrnricaHye TeueHUsI >KUJKOCTeN 1 Ta30B C MTOMOIIbIO TI0/Iel rTapaMeTPOB ITPOKCXOIUT B
MeToze

OrricaHye TeueHUsI >KUJKOCTel 1 Ta30B uepe3 OlyicaHue ABWKeHUs HHAUBUAYaTbHBIX
JKUJTKMX 37IeMeHTapHbIX YaCTHI] IPOUCXOAUT B MeTojle _

Yro 103BOJIsIeT UCIOIb30BATh MOCTYAT (TUTIOTe3a) CIUIOIIHOCTH B MeXaHuKe
JKugkoctu u I'aza (MXKT)

CKOpOCTb 00BEMHOTO PACIIMPEHUST HEC)KUMAEMOH >XUAKOCTH (Ta3a) paBHa
Bonpocbl 3akpbimoeo muna:

Uro siBAsieTCs MpeMeToM Kypca K/1acCuueckoi TeopeTndeckort MexaHuku XKuikoctu u
laza (MDKT)

Pa3,qen MeXdHWKH, B KOTOPOM M3y4adtOTCA 3dKOHbI IBMXKEHUA U PABHOBECHUA )KH,E[KOCT@IZ
U ra3oB

Paszen MexaHUKY, B KOTOPOM M3y4arOTCs 3aKOHbI PABHOBECHSI TeUeHHUH >KUAKOCTeN 1
ra3oB C 00TeKaeMbIMU TTIOBEPXHOCTSIMH TeJl

Pa3gen MexaHUKU, B KOTOPOM H3yuaroTcs (pr3nueckrie U XMMHAYeCKHe MPOoLeCChl,
TPOTEKAoIIFe B )KUAKOCTSAX U ra3ax

Pa3,quI MeXaHHKH, B KOTOPOM H3yUarOTCsA cba30131;1e rnepexoabl MeXay XUAKOCTAMU U
rasaMu

Kakue nmocTynaThl BCeryja IpUHUMAIOTCS B K/IaCCUUeCKOM TeopeTHueckod MexaHuKe
JKugkoctu u I'aza (MXKT)

EBK/IHMAOBOCTE MPOCTPAHCTBA
ABCOMOTHOCTb BpEMEHU
Cn/IoLIHOCTD Cpefibl
CTalyoHapHOCTh TeUeHUs

YueT BI3KOCTH Cpe/ibl HA OCHOBE MO/Ie/TH HbEOTOHOBCKOM »KUAKOCTU

YTO MO3BOJISIIOT UCIIOJ/IH30BATh MOCTY/IAThl O €BK/IMJOBOCTH MPOCTPAHCTBA U
abCOMIOTHOCTH BpEMEHH

Ncnonb3oBats MexaHuKy HbroToHa
3aBUMCHMOCTb KOOPJIMHAT MIPOCTPAHCTBA OT BpEMEHU U CKOPOCTH JABWXKEHUS

CrierjiaibHyH0 TEOPHIO OTHOCUTETEHOCTH
UTo 1o3BoJIsieT UCTI0/Ib30BaTh MOCTY/AT (TUIOTe3a) CI/IOUTHOCTH

HEHPEPBIBHOCTB rojien MMapaMeTpOB I'a30AMHAMUUE CKHUX Cl)yHKL[I/Iﬁ U arriapdar
MaTeMaThu4dyeCKOro aHajan3a

MorneKynsipHOKMHETHYe CKYH0 TeOPUI0
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[TpuHIMIT 06pPaTUMOCTH [IBHKEHUS

JoroyHHUTe/IbHO K TpeM 0CHOBHBIM IocTtynaram MK nprHuMaeTcs runoresa o
CIpaBe//IMBOCTU KJ1aCCUYeCKOW TePMOJIMHAMUKH, UTO 3TO O3HAa4YaeT U YeM I03BOJIsIeT
T0J/1b30BaThCs

Bpewms ripuxoia sseMeHTapHOM »KUIKOW YacTHULIBI B TEPMOJMHAMUUYECKOe paBHOBeCHe
MHOT'O MeHblIIle BpeMeH! 3aMeTHOTO M3MeHeHUs Ta30AHaMIue CKUX [TapaMeTPOB TIpH ee
IBDKeHUH. MOXKHO CUMTaTh, UTO CpPe/ia B YaCTHUI[e HAXOJUTCS B TEPMOAMHAMUYE CKOM
PaBHOBECUU U UCII0/Ib30BaTh 3aKOHBI K/IaCCUUeCKOM TepMOAUHAMUKI

Bpewms ripuxozia s/ieMeHTapHOM KUIKOW YaCcTHUIIBI B TEPMOJMHAMUYECKOe paBHOBeCHe
MHOT0 00JIbIIIe BpeMEHHU 3aMETHOTO U3MEHEeHUs ra30/[JMHaMUYeCKUX NapaMeTpoB MpH ee
IBKeHUU. MO)KHO CUUTATh, UTO Cpe/la B YaCTHULIe HaXOJUTCS B TEPMOJMHAMUUeCKOM
PaBHOBECHU U UCII0/Ib30BaTh 3aKOHBI K/laCCUUeCKOM TepMOAMHAMUKI

KakuM KpUTepUsiM 0TBeUaeT BBOAUMbIHN B MOCTY/IaTe CI/IOIIHOCTH (hHU3HUeCKUH
OeckoHeUHOMaJIbIH 00BeM (3/1eMeHTapHast XKU/Kasi YaCTHILIA)

3910 00BEM, KOTOPBII COZIEPKUT HACTOIBKO MHOTO MOJIEKYJT, UTOOBI CpeZiHHe
XapaKTepUCTHKH (TIJIOTHOCTh U pyTHe) ObIIA YCTPOMUMBEI K M3MEHEHHUIO 3TOro o0bema

3910 00BEM, pa3Mepsl KOTOPOTo MpeHeOpeKMO Maslbl TI0 CPaBHEHHIO C Pa3MepoM
XapaKTepHOT'o ra3olMHAMUYeCKOr0 TeueHus1 L, Tak uTo ero cpejH1e XapaKTepUCTUKU
(TJIOTHOCTB U JIpyTHE) He 3aBUCAT OT pa3Mepa 3Toro oobema

Uucno Kuyncena Kn « 1

XapakTepHblIii pasmep TeueHus L jo/KeH ObITh BeJTMUMHOMN TIOPsAZKa AJTUHBI CBOOOJHOTO
rpobera MoJieKy/1

KonnuecTtBo Mosiekyn B 06beMe JO/KHO ObITH He MeHee 1 MUW/ITMOHA
Uro onuceIBaeT MeTof, Jiisiepa B TUPOAUHAMUKE

OrnmcaHye TeyeHHs )KUJKOCTeH 1 Ta30B C OMOIIIBIO T10JIel rapaMeTpoB

OrmnucaHue TeueHUs )KHAKOCTEﬁ 1 ra30B yepes3 OrrcaHne ABVDKeHUS MHAWBUAYa/IbHbBIX
XKHUAKKX 3JIEMEHTAaPHBIX YaCTHULL

YTo onuchLIBaeT METO/, HarpaHx(a B TMAPOAVHAMUKE

OmnucaHue TeueHUs )KI/IAKOCTEf/JI W T'a30B Uepe3 OorrcaHue ABVKeHWA MHAWBHUAYA/IbHBIX
KUOKUX JIEMEHTAPHbBIX YUaCTHUL]

OrnmcaHye TeyeHUs >KUJKOCTeH 1 Ta30B C TOMOIIIBIO TT0JIel rapaMeTpoB
CkopocTh 00bEMHOTO PaCIIMPEHUS XKUAKOCTH OMTUCHIBAETCS BHIPDAYKEHHEM

$$I = \text{div} v$$
$$1I = \text{grad} v$$
$$I = \text{rot} v$$

JuddepentrancHas opMa 3arycy 3aKoHa COXpaHeHUs MacChl, KOTOPBIM Ha3bIBaeTCst
ypaBHeHHeM Hepa3phIBHOCTH, OTHCHIBAeTCs BhIpayKeHHeM

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

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

Bonpocbl 0mKpbimoz2o muna:

Ykakute 0COOEHHOCTH pellieHus 33/]a4k Ha OCHOBE YTIPOILeHHBIX YpaBHEHUH JJist
TOTPAHWYHOTO CJI0S1 B HECKUMAeMOM yCTaHOBUBIIIEMCS TeUeHUH

I'unotesa I[IpaHAT/Ist B IOrPaHUUHOM CJIO€ YTBEP)KAAeT, UYTO
Uro nokassiBaeT unciio PeitHonbaca

Kak u3mensitorcs MapaMeTpkI I'a3a IIpr obTekaHun CBE€PX3BYKOBLIM ITOTOKOM BLIHYKHOﬁ
MOBEPXHOCTHU

,Z[JIH TeueHuda HpaH,qTﬂH—Maﬁepa puy 1nepeCeyeHrm CXOAAIMUXCA XapAaKTePHUCTUK
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(omHOTO CemeticTBa) OyieT HAOMIOAATHCS

ITpu 0OTeKaHWU BOTHYTOM MOBEPXHOCTH TeueHueM [IpaHaTis-Maiiepa Oyzet
Hab/II0AaTHCS

ITpu 06TeKaHNU BBHIMYKJ/ION TTOBEPXHOCTH TeueHueM IIpaHaTis-Matiepa Oyzer
Hab/Ir0AaTHCS

Inst reuenus TpanTias-Matiepa Tvria BOJHBI CKaThs OyzieT (TIoBejeHre
XapaKTepUCTHK)

Inst reuenus TTpaniasi-Matiepa TvTia BOJTHBI pa3pexkeHust OyzieT (MoBe/ieHue
XapaKTepUCTHK)

Hnst Teuenus [TpanaTias-Maiiepa py oHOPOAHOM TeueHUH (TTOBe/leHHe
XapaKTepUCTHK)

Bonpocbl 3akpbimo2o muna:
BribepuTe npaBUbHbIE BBIPAXKEHUS /151 CKODOCTH 3ByKa

$$a = \sqrt{\frac{\gamma p}{\rho} }$$
$$a = \sqrt{\gamma R T}$$
$$a = \sqrt{\rho R T}$$

$$a = \sqrt{\frac{\gamma p}{T}}$$
Onpepenenue uncia Maxa

OTHoLlIeHre CKOPOCTU Ir'a3a K MeCTHON CKOPOCTU 3BYKa
OTHoLLIeHre CKOPOCTH T'a3a K CKOPOCTH 3ByKa TOPMOXKEHHUST

OTHoIIIeHre CKOPOCTH 3ByKa K CKOPOCTH rasa
CooTHecuTe BBIpaKeHUS /151 00e3pa3MeprUBaHUsl CKOPOCTH C UX Ha3BaHUSMHU

1. Uucnio Maxa
2. Yucno Kpokko

3. [IprBeieHHasi CKOPOCTh 3ByKa

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

B. $$\text{Cr} = \frac{v}{v_\text{max}}$$
B aspopiiHaMuUKe KpUTEPUH HEC)KUMAaeMOCTH rasa

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

$$\rho = \text{const}$$
Kpb1710BO# MpoGhu/Ib 10/, MajIbIM YIIOM aTaKu 00TeKaeTCsl JaMHUHAPHBIM ITOTOKOM
BO3/lyXa (BepXHUU KOHTYP TPodusIs A/TMHHEe HIPKHETO KOHTYpa)

CpefHee jaB/ieHNe Ha BepXHEeM KOHTYpe MeHblile Cpe/JHero JaB/eHUs Ha HIKHEM
KOHTYype

CpefHee aB/ieHHe Ha HIJKHEM KOHTYpe MeHblIlle CpeJHero JJaBleHusl Ha BepXHEM
KOHType
CooTHecuTe IOBe/ieHHe IT0TOKA Ta3a B KaHasle IePeMeHHOr0 CeYeHUs

1. $$M < 13$$ u cyxaroruiicst KaHasn
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Ne 7

Ne 10

2. $$M < 1$$ u paciumpstroIMiics KaHa
3. $$M > 1$$ u cykarowmiics KaHan
4. $$M > 1$$ u paciumpsiroimiics KaHan -> [T0TOK pa3roHsieTcst

5. $$M = 1$$

A. KpuTtnueckoe ceueHre (MUHUMaJIbHOE) B KaHasie
b. IToTok TOpMO3UTCST

B. Tlotok pasronsieTcs

YKakuTe B comvie JlaBasisi TOTOK ra3a B pa3HbIX €r0 YacTaX MPH CBePXKPUTUUECKOM
pexxume

1. Cyxaromasics 4yacTb
2. Pacumpstoniasicst yacTb

3. Kputnueckoe ceueHuve

A. CBepx3BYKOBOM IMOTOK
B. $$M = 1$$

B. Jo3BykoBOI MOTOK
Yo Takoe coruio JlaBanis

Kanan nepeMeHHOro ceueHusi, Cy>KalljUii A/1s IOMy4YeHUs] CBepX3BYKOBOW CKOPOCTH
TIOTOKA Ha BBIXOJe

Kanan nepeMeHHOro ceueHuUs], Cy>KaroLUICS OT BX0/la A0 CeUeHHUs1 C MUHUMAaJIbHOM
T/IOIA/IbIO U 3aTeM PaCLLUPSIOILIUICS K BBIXOAY

Kanas nepemMeHHOr0 ceueHUst, paCLLUMPSIFOILMICS OT BX0Za 0 CeYeHus C MaKCMMasbHON
TI/TOILAZIBI0 U 3aTeM CY’KAIOLUICS K BBIXOZY

Kanan nepeMeHHOT0 ceueHusi, Cy>KallWii /1 pa3orpeBa rasa
Teuenue rasa B corisie JIaBassi Ha CBEpXKPHUTHUECKOM peXkKUMe SIBIsSIeTCs

C>xrIMaeMbIM

HecxxumaeMbIM

Kak n3MeHsiroTCst mapaMeTphbl rasa rpH TeueHuH B coruie JlaBasisi Ha CBePXKPUTHYECKOM
pexume

1. $$M$$ -> Pacrer

N

. $$v$$ -> Pacrer

w

. $$p$$ -> [Magaer

AN

. $$T$$ -> [Magaer

Ul

. $$\rho$$ -> TTagaer

[@)]

. $%$a$$ -> MMagaer

~

. $$s$$ -> ITocTostHHO

co

. $$p_0$$ -> IMocTostHHO
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9. $$T_0%$$ -> ITocTossHHO
10. $$\rho_0$$ -> ITocTostHHO
11. $$a_0$$ -> ITocTostHHO

12. $$Q$$ -> ITocrosiHHO

A. TTocTostHHO

b. [Tapaer

B. Pacrer
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