MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
A3POJIMHAMMKA J10- U CBEPX3BYKOBBIX CKOPOCTEHN

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
TOATOTOBKH KOCMHYeCKHX KOMILIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma Kpbliarble pakeTsl
TOATOTOBKH
YpoBeHb BbICILIEro 00pa3oBaHus Coenpaaurer
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeEXHHUKH
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TJTABMOTA30IMUHAMUKA U TEITJIOTEXHUKA
Tetepuna VpuHa BiaguMupoBHa, K.T.H., AOLEHT, 3aBeAyIoluii Kadeapoit

[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

A1 PAKETOCTPOEHUE

3aBegytommii kKadezapoii bopogaskun B.A., A.T.H., pod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
A3POJIMHAMMKA J10- I CBEPX3BYKOBBIX CKOPOCTEN

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

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

33724

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-5
3HAHUA:
TeopeTHUeCKUX OCHOB B 00/1acTH a3poras’ojyHaMUKH, MOZesell, OCHOBHBIX METOZIOB pacueTa 3afiau

da3pora3ogvHaMrK, METOAOB TEODPETHUUECKOr0 U SKCIEePpUMEHTa/IbHOTO0 HMCC/IeA40BaHMA IIponecCa [40- U
CBEPX3BYKOBOI'O Te€UEHHUA I'a3a,

YMeHus:
OTIpeZie/ISiTh PEKUM JBIDKEHHS] M BUZbI CONPOTHB/IEHWN pyc/a MOTOKAa B 3aBUCHMMOCTH OT DeXHUMa

ABVDKEHUS, aHA/IM3WPOBATH IPOLIeCC TeUEHUA O0- U CBEPX3BYKOBOI'O I'a3d, PEIlaTh 3djda4X d3pOra30uHaMUKH;

HAeblKu:
MOCTAHOBKKW W pelleHudaA IIPpaKTUYeCKHUX 3a[a4d, WCII0Jb30BdHHUSA PACUETHBIX 3aBUCUMOCTeH A1

orIpe/ie/IeHUs] TapaMeTPOB TIOKOSILEHCS U JBIDKYIIEHCS Cpejibl, OIpeJe/Th CKOPOCTh MTOTOKA W BO3/EHCTBIe
Ha oOTekaeMble OOBLEKTEI.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Muciynmna ASPOIUHAMMKA J10- I CBEPX3BYKOBBIX CKOPOCTEM sensercs
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH 6/10Ka 1 nporpamMMel TIOATOTOBKH 110 HarpasieHuto 24.05.01
IlpoexmuposaHue, npou3800CMe0 U 3KCI/yamayus pakem U pakemHo-KOCMUYECKUX KOMIL1EKCO8.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
TEPMOJINHAMUKA, BBICIITASI MATEMATHUKA.

Copep>kaHue TUCIUTUIMHBI SIBJISIETCSI OCHOBOU [ijisi ocBoenus auctmmuiid: OCHOBBI JUHAMUKHA
N BA/UITMCTHUKHN KPBUIATBIX PAKET, IIPUKJIAJHBIE METO/bl ASPOJMHAMUWKU U
JUHAMUKUN KPBUIATBIX PAKET, YCTPOUCTBO U ®YHKIIMOHUPOBAHUE KPBIIATBIX
PAKET.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZe/IMPOBaHusl, TeOPEeTUYeCKOTO U 3KCIIePUMEHTA/ILHOIO UCC/IeJOBaHNS
JJ1s1 pellleHNs] MH)XKeHepHbIX 3a/iau IpodeCcCUOHaIbHOM JiesaTe/lbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (GU3NUeCcKre U MaTeMaTHueCKUe MOJIeH UCCIelyeMbIX TIPOLIeCCOB,
sSIBJIEHUH Y 00BEKTOB, OTHOCSIIMXCS K MPOQe CCHOHANBHOM Cdepe 1esTebHOCTH |15 peLeHust
VH)XeHepHBIX 3a7,a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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3 5 Pa3pen 1. OCHOBBI a3p0- M ra30{MHAMMKH. Aapo‘}"aao,anaMMKa Kak paszien 9 2 2 0 0 7 10
MeXaHHUKH. 3a/lauy, peliaeMble a3pora3oHaMHKOi. Pas/ie/bl a3pora3oHaMUKH.
Paspen 2. OCHOBHBIE IOHATHS U onpefe/ieHus. [IOHsTHe CIUIOLIHO Cpefpbl.
TTonsiTue nerkopedopmupyemoii (Tekyueit) cpespl. Cxi U HECK
3 5 cpezia. IToHsATHe KNU/JKOH YaCTULbI U CKOPOCTH JKM/KOH YaCTUL{BL. 15 8 4 0 4 7 10
TepMozMHaMHUYeCKHe TTapaMeTphl ra30B 1 1apoB. CoBeplleHHbIe Ta3bl. Bs3KOCTb U
TerJIoNpOBOJHOCTh ra30B. HeBsi3kKe ¥ HeTernonpoBo/HbIe (M303HTPONHYeCcKHe)
TeueHus1. BHYTpeHHsist SHeprusi U SHTa/IbIIUs Fa30BbIX TIOTOKOB.
Paspen 3. YpaBHeHHe Hepa3pbIBHOCTH. POPMyY/IMPOBKaA 3aKOHA COXPaHEHHUs!
3 5 MacChl XXU/JKOM YacTULibl. [IMBepreHLyst CKOPOCTH — CKOPOCTh 00beMHON 12 5 4 0 1 7 10
nedopMaly XUAKOH YacTHLbl. Kpureprit ©kMMaeMOCTH U HeC)KMMaeMOCTH
TIOTOKA.
Pa3pen 4. YpaBHeHus ABH)XKeHHUs H/iea/IbHOTo0 ra3a (ypasHenus Jiinepa). Crbl
BSI3KOro TpeHust. I'nrnore3a HbIOTOHA O BSI3KMX HANpPsDKEHUsIX. YCI0BHe
ripeHeGpeXkeHNst BA3KUMK cunamu. HeBsiskuid (njeasibHblii) ras. BTopoii 3akoH
3 5 HbroToHa /711 IBUXKEHHS Mlea/IbHOTO ra3a B IPaBUTALIMOHHOM II07e — YPaBHEHHUst 13 6 4 0 5 7 10
Diinepa. HauasbHble ¥ rpaHUYHbIe YC10BUs. [ToKOSIILasicst TSOKENast )KUAKOCTb —
ypaBHeHHe TMZIPOCTaTHKH (KaK pelleHHe ypaBHeHUs Diinepa). IToxosimiics
CKMMaeMbIi a3 B rPaBUTALJMIOHHOM I10J1e — ypaBHeHHe arMocdepb! (Kak pelieHue
ypaBHeHwUs1 Jiiepa).
Paspen 5. YpaBHeHue sHepruu. [1oHATHe TMHAKM U CTPYHKM ToKa. [To/nHas sHeprust
3 5 JIBIDKYILIErocst ra3a. 3aKOH Hepruy JJisi CTPYMKHU Toka. Ciydail H309HTPOIIHNYeCKOTo 12 6 4 0 2 6 10
TeueHHst — ypaBHeHHe BepHy/um.
Paspen 6. M303HTpONMUeckue TedeHus rasa. Crucrema ypaBHeHU JBIKeHUs.
3 5 M303HTPOITMYECKOro TeYeHHs1 coBepLIeHHOro rasa. CKopocTs 3ByKa. [lo- 1 12 6 4 0 2 6 15
CBepx3ByKoBble TeueHHs1. Yucio Maxa. 'azouHamMuueckue GyHKLMH.
Paspen 7. I309HTpoNHYeCcKHe TeUeHHs1 HeC)KMMaeMoro rasa. MismepeHus
JlaB/IeHUH B MOTOKe C MOMOLLbIO PUeMHHUKOB AaBienus (ITuto, ITuto-TTpanaris,
3 5 IIpanatis, Bentypu). O6TekaHue IOTOKOM TBePABIX Tell. A3porHaMUueCKHe CHJTbI 24 12 4 6 P 12 15
1 XapaKTepuUCTUKH. LIeHTp JlaBieHust Teja. YCTOWUMBOCTB JIeTaTe/IbHOTO arrapara.
BO3HUKHOBEHHE TO/IbEMHO¥ CHJIbI, CHJIbI TIOOOBOTO COMPOTHB/IEHNs U MOMEHTa
TaHraxa Ha IprUMepax 0CeCUMMETPUYHOrO Tesla ¥ MPOoGUIIst Kpblia.
Paspgen 8. M309HTponuYecKHe TedeHHs CKMMaeMoro rasa. TeueHue B KaHanax
nepemeHHOro ceuenust. Comna v auddysopsl. Coruto JlaBans. Pexxumbl ucTeueHust
u3 corvta. Kputnuueckoe ucreueHue U3 corvia. Kpurnueckue napameTpbl TeueHHUst.
3 5 PacxopHas dyHkuus conia. CrerneHb HepacyeTHOCTH CTpyH. Pacuer rapameTpoB 23 11 4 5 2 12 10
TeueHus B coruie JIaBasisi ¢ MOMOLLBIO ra30MHaMUUeCKUX QYHKLIMM:. - ciyyvai
OZIHOMEPHOTO TeueHHs1. -C/Ty4aii JByMepHOro TeueHust (Mozesnb cheprueckoro
VICTOYHMKA).
Paspen 9. HenzosHTponuyecKue TedeHHsI CKMMaeMoro rasa. Bsiskue
TeIIonpoBoAHbIe TedeHust. Yncno PeiiHonb/ca. JlamiuHapHOe 1 TypOy/eHTHOe
3 5 TeueHus1. [TOHsATHE BA3KOTO TOrPaHAYHOTO CIOSL. Teuenusi O CKaUKAMH YTUIOTHEHHA.| 54 12 4 6 2 12 10
BosuukHoBeHue ckaukoB. IIpsiMoii 1 Kocol ckauky. COOTHOLIeHHe TapaMeTpoB Ha
cKaukax. Aguabara PaHkuHa-Itoronno. 3mepenus fasneHuit Tpy6koit [Tuto-
ITpaHAT/ISE B CBEPX3BYKOBOM TTOTOKE.
Bcero 3a 5 cemecTp 144 68 34 17 17 76 100
Bcero no gucuuninHe 144 68 34 17 17 76 100
<
3.2. AyaMTOpHBIN NPAaKTUKYM
Homep n
Oonem,
Ne HanMeHOBaHHe
Tema NMPAKTHYE€CKOI'0 3aHATUA ayA.
n/n pasjena
qacoB
AUCIHUII/IUHBI

IToHsATHE «TOUKM» MPOCTPAHCTBA CIIOLIHOM cpefpl. Kputepuid
crioHocty — uncno Kayacena (Kn). KomnuectBeHHbIe

Pazgen 2. OcHOBHbIE
TTOHSTHUS U
onpejiesieHusl.

XapaKTePUCTUKH JIMHeHHON U 00beMHOM fiedopmariyii. CKOpPOCTh
JIMHEHHOU ¥ 00beMHOH JedopMariui. 3aBUCMMOCTh CKOPOCTH
nedopmMaliiy 0T BO3HUKAIOIIUX B cpefie HarpsbkeHUi. CoBepITieHHbIN
ra3. YpasHenue Knaiinepona. Kosdduiuent Bsskoctu. I'nnoresa
Hetorona. KosdduimeHnT TernonpoBogHOCTH. 3akoH Dypre.
Teroémkocts razos Cp u CV. OHTponus. BHyTpeHHss sHeprus u
3HTanbNUs. V303HTpONMuecKoe TeueHue.

Paspen 3. YpaBHeHue
HepaspbIBHOCTHU.

3aKoH COXPpaHEHUWd SHEPIyUU AJjid )KHAKOﬁ YaCTUILBIL. VicTouHUKY U
CTOKH MAacCCHI. ,ﬂI/IBepFEHL[I/IH CKOpPOCTH. Du3HUeCcKU CMBICT
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«TIPAMBIX» TIPOU3BOJHBIX CKOPDOCTH.

Pa3zpnen 4. YpaBHeHus
[IBYDKEHUST

Bropoti 3akoH HbioToHa 47151 ABUXKYILeiCs B TPaBUTALIMOHHOM T10JjIe
JKUJIKOU YaCTHUIIbl B OTCYTCTBUE BSI3KOTO TpeHusi. [ paJjuieHT fAaBieHusl.

3 N L N 2
HJieaabHOro rasa HauanbHble ¥ rpaHuuHble ycaoBus. Criydald MOKOSIILEHCS TSDKeTON
(YpaBHeHus Ditnepa). [KUIKOCTH. YpaBHeHHe THpPOCTaTHKY.

Crpyiika Toka. [To/Hast 3Heprys OTOKa. YpaBHeHre SHePruu.
4 Paszpen 5. YpaBrenue |M303HTponMUecKoe CTaljMOHApHOE TeyeHWe. YpaBHeHue bepHysu B 7
SHEeprumu. ob11iemM BU/ie U /i1 HeCKMMAeMoro U CKMUMAeMOT0 TeUeHHH.
MaxkcumarbHast CKOpOCTb TIOTOKaA.
Marible BO3MYIIIeHHS YIIPYTOU Cpefibl (3BYK) U CKOPOCTh 3BYKa.
3ByKOBOe fiaBsieHue. Jlorapudmuueckas 1mKasa st U3MepeHust
Pazgen 6.
VHTEeHCUBHOCTH (cuiibl) 3ByKa (6 u Jba). Uncino Maxa. Cucrema

5  |A303HTpONIMUECcKue N 2

TeueHMSL ra3a ypaBHEHWU [j1s1 U303HTPOIUYECKOr0 C’KMMaeMOro CTaljuOHapHOI0
) TeueHUs COBepIlleHHOro rasa. ['a3ofrHaMuueckrie GyHKLWN.
KpuTnueckoe TeueHue U KpUTHUYECKUE NTapAMETPhI TEUEHHS].
Pazpen 7. ITpuemuuku (Tpyoku) aaBnenus: ITuto, [Tpangtis, [Tuto-IlpanaTis.

6 M3o0suTponuueckre | Tpybka BeHTypu. PacueT mo/sHOro U CTaTUUECKOTO JaB/IeHUH MMOTOKa 7
TeUYeHUs 10 U3MEPEHUsIM [TPUEMHUKOB /aB/ieHusl. A3poiMHaMUyeCcKre CUIIbI,
HeC)KMMAeMOro ra3a. |MOMEeHTHI U K03(duijeHTbl. YCTORUMBOCTE JIA
Pazpen 8. Coruio JlaBans. Pe>xxuMbl icTeueHUsl. PacueT mapamMeTpOB TeUEHUS B

v N3os3uTponuueckre |corie JlaBans (ogHOMepHOe TeueHue). PacueT mapamMeTpoB TeueHHs B 9
TeueHus1 CKUMaeMoro |corute JlaBans (ABymepHOe TeueHue). Pacxop ra3a uepes COILIO.
rasa. HepacueTtHOoCTb cTpyu. PeakTuBHas cuia (Tsra) cora.

Paszen 9 BszkocTh. Yncsio PeiiHonb/ca. JlamuHapHOe U TypOy/ieHTHOE TeUeHWsl.
A 3. Ilorpannynsni cnoii. CKa4yok yroTHeHHs. COOTHOILIEHHe NTapaMeTpoB
HewzosHTponuueckue

8 Ha ckauke. Ajnuabara PankuHa-I'toronno. PacueT mojHOro u 2
TeyeHUs] CKUMaeMOro s
rasa CTaTUUeCKOI0 [JaB/leHUH CBepX3BYKOBOIO ITOTOKA I10 U3MEpeHUsIM

) TpyOKo# ITuto-TIpanatisa. IToTepst MOHOTO AaB/IeHUs Ha CKauKe
Bcero 3a 5 cemecTp 17
3.3. JIaGopaTopHbIii NPAKTHKYM
Homep u
Y Oomnem,
Ne HanMeHOBaHHe
Tema /1a00paTopHOro NpPakTHKyma ayp.
n/n paspena
4acoB
JUCHUNTAHBI
Pazpen 7.
OnpezeneHne aspoJMHaMUUeCKUX XapaKTePUCTHK TPOQUIS 110
N3o3HTpONIMUECKre
1 TeUeHMS pacripeziesieHUIO fiaBjieHus. MccnenoBanye a3pofrHaMUuueCKUX 6
XapaKTepUCTHUK OIePEeHHOr0 TeJla Ha a3poJMHaMUUeCKUX Becax
HeCKUMaeMoro rasa.
Pazgen 8.

7 W3o3uTponmueckue |VicTeyeHus ras3a U3 cocyga KOHeYHOro oObema. TeyeHus ras3a 1o COruty 5
TeueHUs1 CKuMaemoro |J/laBasns
rasa.

Pazgen 9.

3 HewnsosuTponuueckre|CKauky YIIJIOTHEHUS] B CBePX3BYKOBOM TiepepacIlMpeHHOoM CcTpye. 6
TeueHUs1 CKuMaeMoro |HarekaHue CBepX3BYKOBOM CTPYH Ha Tperpajly KOHeUHbIX Pa3MepoB
rasa.

Bcero 3a 5 cemecTp 17
3.4. CamocTosnTenbpHas padora crygenta (CPC)
Homep n
Ne P Oo0nemMm,
HauMeHOBaHHue Copep)xaHue yueOHOro 3aiaHus
n/n 4acoB
pasjesna JUCLUIIAHBI
N3yyeHue nipelyCMOTPEeHHBIX MMPOrPAaMMOM AUJaKTHYECKUX
Pazpgen 1. OcHoBEI a3po- Y beay PEHHBIX TIPOTP A

1 e/IUHULI [10 peKOMeHyeMoit iuteparype. IToaroroska K 7

U ra30JuHaMUKHU.
MPaKTUUeCKUM 3aHSATHSIM
Paspen 2. OcHOBHBIE W3yueHue npeyCMOTPEeHHBIX IPOrpaMMOi ANJaKTHUe CKUX

2  |moHATUS U eIMHUL] 110 peKoMeHjyeMoii iuteparype. IToaroToBka K 7

onpe/iesieHusl. MPaKTUUeCKUM 3aHSATHSIM
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3 |Pa3zpmen 3. YpaBHeHve  |MI3ydeHue npe[yCMOTPEHHBIX IPOrPaMMOM AUJAKTAYECKUX 7
Hepa3pbIBHOCTH. e/IMHUL] 110 peKoMeHiyeMoli uteparype. Iloarotoska K
TPaKTUYEeCKUM 3aHATHAM
Paspen 4. YpaBHeHus "
IBYDKEHIS] H1TTEHOTO N3yuenne TIPe/1yCMOTPEHHBIX MPOrpaMMOH AU/AKTHYECKUX
4 eJMHUL] TI0 peKOMeHyeMou uTeparype. Iloaroroeka K 7
rasa (ypaBHeHUs
o MPaKTUUECKUM 3aHSITHAM
diinepa).
Pasjjen 5. YpasHeHue W3syyeHue TIP€/1y CMOTPEHHBIX MPOrpaMMOi JUaKT4YeCKUX
5 - e/IUHULI 110 peKOMeHjyeMoit iureparype. IToaroroska K 6
MpaKTHYeCKUM 3aHATHSIM
Pasgen 6. Vi3yyeHue nipelyCMOTPeHHBIX TIPOrPaMMOM AUJAKTHYE CKHUX
6 |/303HTpOnMUeCcKHe e/IMHUL] 110 peKoMeHyeMoii muteparype. IToaroToBka K 6
TeueHUs rasa. MPaKTUYeCKUM 3aHATUSIM
Pasgen 7. W3yueHue npeyCMOTPEHHBIX IPOrpaMMOi AN aKTHUe CKUX
7 N305HTpOMMUECKHE e/IMHUL] 110 peKoMeHyeMoii iuteparype. IToaroToBka K 12
TeueHUs] HeC)KMMaeMoro [TpakTHueCcKUM 3aHATHsM. [loAroToBka oTyera 1o JiBym
rasa. JlabopaTopHbBIM paboTam.
Paspen 8. W3yueHue npeyCMOTpPeHHBIX IPOrpaMMOi AN aKTHUUe CKUX
8 N303HTpOMIMUECKIEe eIMHUL] 110 peKoMeH[yeMoii mureparype. [ToaroToBka K 12
TeueHHs] CKUMaeMoro  [IpakTHYeCcKUM 3aHATUsM. [loaroToBka oTuera 1o Bym
rasa. JlabopaTopHBIM paboTam.
Pazgen 9. W3yueHue npeyCMOTPeHHBIX MPOrpaMMoOi AUaKTHUUe CKUX
9 HewnsosHTponuueckue |eAWHUL] II0 peKOMeHAyeMoi suTeparype. [loarotoska K 12
TeueHHs] CKUMaeMoro  |pakTH4eCcKWM 3aHATHsM. [lofroToBka oTuera 1o JBymM
rasa. nabopatopHbIM paboTam.
Bcero 3a 5 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/IN1 CEMECTPA
123/ 4 |5/6|7 8 9 (1011 12 13| 14 15 16 17
5 TexK| [OP| | Oru. o JIP | TekK| 1P Otu. o JIP TekK | Otu. mo JIP |IP| gud. 3au.

YeioBHbIe 0003HAUCHUSA:

[P — nuarHocTuueckasi paboTa;
TexK — BOIIPOCHI /11 TEKYLL[er0 KOHTPOJIS;

Ortu. no JIP — otuet mo JIP;

mud. 3au. — auddepeHIMPOBaHHBIN 3a4erT.

TeKyLHi KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:

[MarHocTuyeckasi pabora;
BOIIPOCHI /715 TEKYILIETO KOHTPOJIS;
otuet 1o JIP.

IIpome)xyTouHas arTecTanus IIPOBOAUTCS B hopMax:
I depeHIIMPOBaHHbBIN 3aueT.
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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"
uMm. [1. ®. YctuHoBa, 2018, 351. pec.
4. B. H. Yckog. . Berymue oqHomepable BoHbl. CI16.BTTY "BOEHMEX" um. 1. ®@. YctuHoBa, 2013, 148
3K3.
5. E. U. Arees, A. 3. KonbuioB. MexaHuka »uakoctH 1 ra3a. CI16.5I'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2010, 77 3K3.
6. W. I1. Tun30ypr. . AsporasoarHamuka. M.: Beicias mikosa, 1966, 120 3k3.
7. K. H. Bonkos, B. H. EmenbsiHoB, 1. B. TetepuHa. . ['a30BbIe TeueHUs1 B COMIaX SHEPrOyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3Kk3.
8. JI. T. JlotusiHCKmMiA. . MexaHuKa »KUIKoOCTd U ra3a. M.: Hayka. I'n. pea. ¢us.-mar. aur., 1987, 27 3ks.
9. M. T. Mouceeg, FO. M. IlupkyHoB. . OcHoBrI asporazoguHamuku. CI16.6T'TY "BOEHMEX" um. []. .
YcruHoBa, 2006, 175 2K3.
10. C. B. Bannangep. . Jlekuuu no rugpoaspomexanuke. CI16.: U3a-so CIIGIY, 2005, 50 3k3.
11. FO. M. [TupkyHoB, H. B. Tapacosa. . MeTozbl BO3MYyI|eHHH B 3a7iauax aspoarHamMuku. CI16.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2007, 39 3K3.

N

5.2. [lorionHUTeIbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. JI. T JloviusHcku, A. U. Jlypwe. Kypc Teopetnueckoit MexaHuku. T. I Cratvka 1 kuHeMatvka. BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 1982, 2 5K3.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIUHLI, T€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com — 3BC JlaHs;

2. http://library.voenmeh.ru/jirbis2 — ®yngamenranbnas 6ubmoreka BI'TY «t BOEHMEX» um. [1.®.
YCTUHORA;

3. https://urait.ru — I'maBHasi — O6pa3oBarenbHas riatdopma FOpaiit. s By30B 1 CCy30B..

COBpEMEHHLIe HpOClJECCI/IOHa]'IbH]:Ie GEETS JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3eKkTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHZaMeHTalbHBIX UCCIeJ0BaHUH.

WHudopmaliioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — VHbOpPMal[MOHHBIN TTOPTal TEXHUUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApThI
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALUH.

5.5. IIporpamMMHOe obecrieueHue:
He TpeOyeTcsi.
5.6. Ml opMalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoexkTop.

6.3. J/TabopaTopHbIe 3aHATHA:

1. Jo3ByKoBasi a3poauHamuueckas Tpyba ACT-1;
2. Tpyba 6onblMx cKopocTei Masasi CBepX3ByKoBasi TpyOa;
3. YcTaHOBKa /1S U3yUeHHUs] ICTeUeHust ra3a u3 OasioHa.

6.4. Ilpouee:

1. pabouee MeCTO Mperno/aBaTesi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIIOM B VIHTEpHeT;
2. paboure MecTa CTY/IeHTOB, OCHAII[eHHbIe KOMITLIOTEPAMH C JIOCTYTOM B VIHTEpHET, npe/jHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paboueli MporpaMme JUCIATUTHHbI
A3POJMHAMMKA J10- 1 CBEPX3BYKOBBIX CKOPOCTEUN

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda ASPOJJMHAMMKA [J1O- M CBEPX3BYKOBBIX CKOPOCTEM spnsercs
JUCIIUIIMHOK 00si3aTe/IbHOM uYacTH 0/ioka 1 mnporpaMMbl TMOATOTOBKM 0 HarpaejaeHuto 24.05.01
IpoexmuposaHue, npou3800cmeo U 3KCNAyamayusi pakem u pakemHo-KOCMUUecKux Komnaexkcos. JAncLuruiiHa
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadeapoit A9 ITJTASMOTA30JUHAMUKA U TEIIJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTIK-5 criocobHoCTh pa3pabarhiBaTh (pU3MUeCcKWe W MaTeMaTUdecKue MOJETA WCC/IelyeMbIX TPOIeCcCOoB,
ABJIEHUH U OOBEKTOB, OTHOCSIIUXCA K MPOGeCcCHoHaNbHON cdepe NesTeTbHOCTH /IS PellleHUs WHXKeHEePHBIX

3ajau.

CojepkaHve [JUCLMIIMHBL OXBaTbiBaeT KPYyI' BOIPOCOB, CBfI3aHHBIX C W3y4YeHUEM Tra30WHAMUYeCKHX
TMIPOLIECCOB, CBSI3aHHBIX C PAKETHO-KOCMHUUYECKOH TEXHUKOMU.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
*  BOIIPOCKI /IJIs1 TEKYILIETO KOHTPOJIS;
e oruet o JIP.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI
MIpeAyCMOTPeHbI JTIeKLMOHHbIe 3aHsATHs (34 4.), TpakTudeckue 3aHsiTvs (17 4.), maboparopHslii nMpakTukym (17
4.), caMoCTosITe/IbHasi paboTa cTyzaeHTa (76 u).
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IIpuioxenue 2

K paboueli MporpaMme JUCIHTUTHHbI
A3POJMUHAMMKA J10- 1 CBEPX3BYKOBBIX CKOPOCTEUN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumenoBaHune padoThI Pekomenjiyemas 1uTeparypa prn?{?éKOCTb’
Pa3pen 1. OcHOBBI a3po- ¥ ra3oUHAMHKH.
M. I'. Mowucees, FO. M. LIUpKyHOB. .
OCHOBBI a3pora3oAMHaMUKH:
N CII6.BI'TY "BOEHMEX" um. 1. ®.
N3yuenue rpesycCMOTpeHHBIX nporpamMmon Yernsoea, 2006 (1)
AMAKTITHECKIX GIIHML T0 PEKOMEHIYEMOU N. T1. TuH30ypr. . Aspora3ouHaMUKa: 7
smuTeparype. [ToarotoBKa K MpakTUYeCKUM M.: Bpicias mkona, 1966 (1)
3aHATUSM
B. H. Yckos. . bBerymue ogHoMepHble
BosiHbL: CII6.BT'TY "BOEHMEX" nm.
. ®@. Ycrunoga, 2013 (1)
Uroro no pa3geny 1 7

Pa3pen 2. OcHOBHBIE

MOHATHUA U oIIpeAe/IeHUus.

N3yuenue ripefyCMOTpPEHHBIX TIPOTPAMMOMA
UIAKTHUeCKUX eJUHUL] TT0 PeKOMEHyeMOoi

K. H. Bosnkos, B. H. EmenssiHos, U. B.
TetepuHa. . ['a30BbIe TeueHUsI B COMIAX
sHeproycraHoBok: M.: ®UU3MATIJIUT,
2017 (1-2)
B. A. 3a3uwmko, I1. 1. Topoxoga. .

nuteparype. [1oAroToBKa K mpakThye CKUM Ten30pHLIi aHanv3 B rasosoid 7
SAHSTHSIM muHamuke: CI16.BI'TY "BOEHMEX"
M. 1. @. YctrHOBa, 2018 (1-2)
B. H. Yckos. . berymue ogHoMepHbie
BosHbL: CT16.BT'TY "BOEHMEX" 1m.
. ®. YcruHosa, 2013 (2)
Wrtoro no pasgeny 2 7
Pa3zpgen 3. YpaBHeHHe Hepa3pbIBHOCTH.
B. H. Yckos. . berymue ogHoMepHble
BosiHbL: CIT6.BT'TY "BOEHMEX" um.
. ®@. Ycrunoga, 2013 (2)
N3yuenue npeyCMOTpPEeHHBIX TPOrpaMMOK JI. T JlonsiHCKUH. . MexaHUKa
JUJAKTUUeCKUX eJUHUL] [10 peKOMeHlyeMOoi JKUAKOCTHU U raza: M.: Hayka. I'n. pen,. -
ynureparype. IlogroToBka K npakTuieCcKuM ¢u3.-mar. sut., 1987 (1-2)
3aHITUSIM E. N. Arees, A. 3. KonbioB. MexaHuka
>kuakocTy v rasa: CII6.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2010 (1-2)
Wroro no pasgeny 3 7
Paspen 4. YpaBHeHMs ABIDKeHUs Hiea/IbHOTO ra3a (ypaBHeHHs Jiiepa).
N3yuenue npeyCMOTPEHHBIX TPOrpaMMOK E. W. Arees, A. 3. KonbuioB. MexaHuka 7
JUJAKTUUeCKUX eUHUL] [10 peKOMeHlyeMOoi KUAKOCTH U rasza: CI16.BI'TY
nurepatype. IlogroToBka K npakTuueCcKuM "BOEHMEX" um. [I. ®. YcTHHOBa,
3aHATUAM 2010 (1-3)
12 21715



M. I'. Mowucees, FO. M. [ITupkyHOB. .
OcHOBBI a3pora3ofUHaMUKH:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctrHoBa, 2006 (1-2)

FO. M. LupkyHog, H. B. Tapacoga. .
MeTozpl BO3MYILIeHHH B 3a,a4ax
aspoavHamuku: CIT6.BTTY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2007 (1-2)

B. H. Yckos. . bBerymue ogHoMepHble
BosHbL: CIT6.BT'TY "BOEHMEX" nm.
. ®@. Ycrunosa, 2013 (1-3)

Wroro no paspgeny 4 7
Paspen 5. YpaBHeHHe 3Heprum.
JI. T JloHustHCKMH. . MexaHHKa
JXUOKOCTY U rasa: M.: Hayka. I'. peg,.
¢u3.-mar. sut., 1987 (2)
W3yuenne npesyCMOTpeHHBIX IPOrpaMMOM B. H. Yckos. . berymue ogHoMepHbie
MUAAKTUUeCKUX eIUHUIL] TT0 peKOMeHTyeMOit BosiHbL: CIT6.BT'TY "BOEHMEX" um. 6
nuTeparype. [1oAroToBKa K MpakTUye CKUM . ®@. YcruHoga, 2013 (2-3)
3aHATUSM JI. T Jlotisaackuin, A. U. Jlypee. Kypc
TeopeTrnyeckor MexaHuku. T. I CtaTuka
u kuHeMaruka: BI'TY "BOEHMEX"
uM. [1. ®. YcruHosa, 1982 (1-2)
Wroro no pasgeny 5 6
Paspen 6. Vi3o3HTponnuecKue TeueHus rasa.
N3yueHue ripelycCMOTpeHHBIX HpOFpaMMOﬁU C. B. Bamnanep. . JleKup 110
MAJAKTUUeCKUX eIUHUI] TTI0 peKOMeHTyeMOoit ; )
nutepaType. [logroToBKa K npakTuueckKum ruapoaspomexanke: CIIG.: U3a-po 6
' CIIer, 2005 (1-3)
3aHATUSAM
Urtoro no paspeny 6 6
Paspen 7. I303HTpONMUYeCcKUe TeUeHUsI HeCKMMAaeMoro rasa.
N3yuenue npeyCMOTpPEeHHBIX TPOrpaMMOK A. A.T'yces. . MexaHuKa )XUJKOCTU U
JUJAKTUUeCKUX eJUHUL] [10 peKOMeHlyeMOoi rasa: Mocksa: FOpaiit, 2020 (2)
ynureparype. IlogroToBka K pakTuieCckKuM JI. T JloliysiHcKui. . MexaHuKa 12
3aHsATHsAM. [loAroToBKa otueTa 1o AByM JKUIOKOCTH U ra3a: M.: Hayka. I'n. peg.
/1labopaTopHBIM paboTam. ¢u3z.-Mart. suT., 1987 (2-3)
Wroro no pasgeny 7 12
Pa3pen 8. 303HTpOonMYecKue TeyeHUs CKMMaeMoro rasa.
E. N. Arees, A. 3. KonreioB. MexaHuka
x)ugkoctu u rasa: CIT6.BT'TY
"BOEHMEX" nm. 1. ®. YcTHHOBa,
N3yueHue ripeyCMOTPEHHBIX MPOrPaMMOK 2010 (3)
IAJAKTUUeCKUX eJUHUL] [0 peKOMeH1yeMOoi B. H. Yckos. . Beryiye ofHOMepHbIe
nurepatype. I[logroToBka K npakTuueCckum BosiHbL: CIT6.BT'TY "BOEHMEX" um. 12
3aHATHsAM. [loAroToBKa oTUeTa 1o AByM . ®@. YcruHoga, 2013 (3)
/1abopaTopHBIM paboTam. A. 3. Konbuios, E. U. Arees. .
Tuapogunamuka: CII6.BT'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2011 (2)
Wroro no pasgeny 8 12
Paspen 9. Hemzo3HTponuyeckue TeyeHUs1 CKMMAaeMoro rasa.
B. H. Yckos. . berymue ogHoMepHble
N3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOi BosiHbL: CIT6.BT'TY "BOEHMEX" um.
MUJAKTUUeCKUX eIUHUI] IT0 peKOMeH,TyeMOoi . ®@. YcruHoga, 2013 (1-4)
nureparype. [loAroToBka K rnpakTuyeCKUM M. I'. Mowucees, FO. M. LIUpKYHOB. . 12
3aHaTUsM. [loAroToBKa oTUeTa 1o JByMm OCHOBBI a3p0Ora3ouHaMUKU:
nabopaTtopHbIM paboTam. CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2006 (1-3)
Wroro no pasgeny 9 12
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IIpunoxenue 3
K paboueli MporpaMme JUCIHTUTHHbBI
AJPOJMHAMUKA J10- 1 CBEPX3BYKOBBIX CKOPOCTEUN

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e BOIPOCHI /JIsl TEKYIIIETO KOHTPO/IS;
e oruet 1o JIP;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu orjeHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Bonpocs! A1A TeKyiero KOHTpo/is

OTBeThI Ha BOIIPOCHI 110 pa3zesiaM OCYLLeCTB/ISIIOTCS B yCTHOM (opMe. CTyZeHTyY 3a/at0Tcsl 3 BoIpoca B
paMKax W3y4eHHOro paszena. [Iis1 yCrenHo aTTecTaliu HeoOX0[MMO OTBETHTH MPAaBU/IBHO MUHUMYM Ha 2
Borpoca. OTBeT JO/DKeH OBbITh PaBU/IBHBIM, COZlep>KaTe/IbHbIM, apI'YMEeHTHPOBaHHBIM.
Bornpocs! npezcrasiiensl B YMK.

Ortuer no JIP

OrtyeT 1o 1abopaTopHO paboTe Mpe/CTaB/IseTCs B TIeYaTHOM BH/le B hopMarTe U JI0JDKEH COZleprKaTh:
1esb JIP, pu3nyecKyro MOCTaHOBKY 3aJjauy, MaTeMaTHUeCKyH MO/[e/Tb, Pe3y/IbTaThl UCC/IeJOBAHUS,
Tipe/[CTaB/IeHHbIe B UMC/IEHHOM BH/ie U B BH/ie TPadMKa, aHa/M3a TI0JTyYeHHBIX Pe3y/IbTaToOB U BbIBOZOB 110 JIP.
3aiMra oT4eTa MPOXOAUT B (hopMe JOK/Iazia CTY[EeHTa 10 BbINOHEHHO!H pPaboTe 1 OTBETOB Ha BOIIPOCHI
TiperiofaBare’isi.
OcHoBaHUSIMH 17151 10PabOTKY 0TUYETa MOTYT CITy>KHTh:
- HeOpeXkKHOe BBIMOTHEHHE,
- HM3KO€ KaueCTBO rpaduueckoro Mareprasa (HeBepHBIM BbIOOp MaciTaba uepTeXkeid, OTCyTCTBHe YKa3aHUs
e/IMHUL] U3MepeHHs Ha rpadukax),
OTyeT He MOXKET ObITh IPUHSAT U MOAJIEXKUT repepaboTKe B CIyvae:
- OTCYTCTBUSI HEOOXOIMMBIX Pa3/lenoB,
- OTCYTCTBUSI HeOOXOAMMOTO rpadyecKoro Marepuara,
- HEKOPPeKTHOUM 00pabOTKM pe3ysibTaToB pacueToB.
ITporieaypa 3alIMThI BK/IIOUaeT OTBETHI Ha BOMIPOCHI TIperoziaBaresist 1o paboTe ¥ paszeny Kypca. B xoze
3alUThI JabOpaTOpHO paboTHI 0OyUYarOLeCs JO/DKHBI MPOJIEMOHCTPUPOBATD KYJIBTYPY PeUr TIPH U3/10KEHUN
CBOMX MBICJIEH, IOTUYHOCTD B [IOCTAHOBKE U M3/IOKEHUM MaTepurasa, HeoOX0AuMble HauaibHble 3HAHUS TI0
CYILIIeCTBY 00CYy’K/aeMOM TeMBI.
OteHka 3aiuThl paboThl BeicTaBsieTcst 1o 100 6anbHOM 1IKase ¢ yuéTom:
- BBIMOJTHEHWe 1abopaTopHoi paboTel B 1aboparopuu — 20 6as11oB,
- ohopmIIeHHe TTOSICHUTeMbHOM 3arcku — 30 6asios,
- 3aI{UTa pe3y/bTaToOB, OTBETHI HA BOMIPOCHI U UX JIOTHKA, KY/IbTypa peur — 50 6aios.
B ciyuae Habopa 70 6a/10B CTY/Z|eHT Io/Ty4yaeT 3aueT 110 JJaHHO 1aboparopHoii pabore.

JuddepennmpoBaHHbIii 3aueT

JuddepeHIMpoBaHHbBIN 3auéT MPOXOAUT B (hOPMe YCTHBIX OTBETOB Ha JIBa BOMPOCA T0 BLIOOPY
TiperniofiaBare/isi U3 CIKcKa BOMpocoB K AuddepeHiiupoBaHHOMY 3aueTy . CIHCOK BOPOCOB K
nrddepeHIIIPOBaHHOMY 3aueTy TpejcTaBieH B Y MK AUCHUTIIMHBIL.
HWcronb3yeTcs ciieAyIolye KpUTEPHH OL[€HUBAHUS:
- OLIEHKH «3aUTe€HO-OTJIMUHO» 3aC/Ty)KMBAeT CTYAeHT, 00HApY>KUBIIINMH BCeCTOPOHHEE, CUCTEMAaTUYeCKOe U
rybokoe 3HaHWe yueOHOro MaTepHaa, yMeHre CBOOOIHO BBIMOTHATE 3a/JaHUs, TIPeyCMOTPEHHbBIe
MPOrpaMMO¥, YCBOMBILIMUI OCHOBHYIO U 3HAKOMbIN C JOTMOJHUTE/NLHOM JIUTePaTypOM, peKOMeHI0BaHHOU
rporpaMmoii. Kak rpaBusio, oLjeHKa «3auTeHO-0T/IMUHO» BLICTAB/ISIeTCs CTyAeHTaM, YCBOMBILINM B3aUMOCBSI3b
OCHOBHBIX MTOHSITUM AUCIIUTUTHHBI B MX 3HAYEHUH JIJ1s1 PUoOpeTaeMoii npodeccuy, MpOsIBUBIINM TBOPUECKHE
CIOCOOHOCTH B TIOHUMAaHWH, U3/I0KEHWH W MCITI0/Ib30BaHMH YUeOHOro MaTepurana;
- OLIEHKH «3aUTE€HO-XOPOILI0» 3aCTy>KUBAET CTY/IeHT, 00HAPY)KUBIIIHI TIOJTHOE 3HaHHe yueOHOTro MaTepyana,
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YCITeIITHO BBITIOHSIOIIWHN MPelyCMOTPEHHbBIE B TPOrpaMMe 3a/IaHus, YCBOUBIIIUN 0CHOBHYIO IUTEPATYPY,
PEKOMEeH/[0BaHHYI0 B rporpaMme. Kak mpaBuiio, OIfeHKa «XOPOIII0» BBICTAB/ISETCS CTYEHTaM, MTOKa3aBIIiM
CHCTeMaTH4eCKHi XapakTep 3HaHUM 10 JUCIUIUIUHE U CITIOCOOHBIM K UX CAMOCTOSITE/TBHOMY TIOTIO/THEHHIO U
00OHOBJIEHUIO B X0/Ie JabHelIiel yueOHoM paboThl ¥ MpodeccroHabHON esTeTbHOCTY;

- OLIEHKH «3aUYTeHO-Y/IOB/IETBOPUTEILHO» 3aC/TyKMBAeT CTYAeHT, 00HapYy>KUBIIMI 3HaHUSI OCHOBHOTO y4eOHOTO
MaTepuasia B 00bemMe, HeOOX0UMOM [I/Is1 a/ibHekieli yueObl U npeCTosIel paboThI 0 CreLUaTbHOCTH,
CIIPABJISIFOLLMICS C BBITOJIHEHUEM 3a/JaHuH, TpeyCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBIM C OCHOBHOM
JIUTEpaTypoli, peKOMeH/J0BaHHOM MporpaMMoii. Kak MpaBuio, OleHKa «3auTeHO-Y/I0BIeTBOPUTETHHO»
BBICTABJISIETCS CTYZEHTaM, ZI0TyCTHBLIMM MOTPELTHOCTH B OTBETe Ha 3K3aMeHe U NP BINOTHEHU!
9K3aMeHalMOHHBIX 3a/IaHuH, HO 00/1aat0IM He0OXOAUMBIMY 3HAaHUSIMMU /IS UX YCTPaHEeHHs T10]
PYKOBO/ICTBOM TIpEIo/iaBare/isi;

- OLIEHKA «He 3aUTe€H0» BBICTABJISIETCS CTYAEHTY, 00HAPY>KUBILIEMY ITPOOEbI B 3HAHUSX OCHOBHOTO Y4eOHOTO
Marepuana, JOMyCTUBIIIEMY TIPUHIUTTHA/IBHbIE OITMOKY B BHITIOJTHEHHUHU TIPEIyCMOTPEHHBIX MPOrPaMMOM
3afiaHui. Kak rpaBuiio, OlleHKa «He 3aUTeHO» CTABUTCS CTY/JeHTaM, KOTOpbIe He MOTYT TPOZIO/DKUTEL 00yUYeHue
WY TIPUCTYIIUTH K TIPO(eCCHOHAIBHOM /1esITe/TbHOCTH 10 OKOHYaHUU By3a 0€3 10TI0THUTE/IbHBIX 3aHSITHH 110
COOTBETCTBYIOLLeH JUCLIUIIIVHE.
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Bormpocsl
3 5 Paszgen 1. OcHoBBI a3po- U 9 2 2 0 0 v 10 Jilji:
ra3oJMHaMHKH. TeKyI1lero
KOHTPOJISA
Bornpocst
3 5 Pazgen 2. OcHOBHBbIE IOHATHS U 15 8 4 0 4 v 10 JJist
onpepe/eHus. TeKyIIlero
KOHTPOJISA
Bornpocsl
3 5 Pazpgen 3. YpaBHeHue 1 5 4 0 1 v 10 LIS
Hepa3pbIBHOCTH. TeKyl1lero
KOHTPOJISA
Pazpgen 4. YpaBHeHMA ABVDKEHUA Bonj[;gcm
3 5 |upgeanbHOro rasa (ypaBHeHHUA 13 6 4 0 2 7 10 A
M TeKyl1lero
Jiiepa).
KOHTPOJISA
Bompocsl
3 5 |Pa3gen 5. YpaBHeHMe 3HEpPruu. 12 6 4 0 2 6 10 st
TeKyIlero
KOHTPOJISA
Bormpocs!
3 5 Paspen 6. M303HTpONIMuecKue 12 6 4 0 2 6 15 Jiljb:
TeuyeHHUs rasa. TeKyIL|ero
KOHTPOJISA
3 5 Paspen 7. 303HTpONIMUeCcKHe 24 | 12 4 6 9 12 15 Otuer no
TeyeHUsl HeC)KMMaeMoro rasa. JIP
3 5 Paspen 8. M303HTpOnnueckue 23 | 11 4 5 2 12 10 Otuer no
TedeHUus CKUMaeMoro rasa. JIP
3 5 Pa3gen 9. HenzosHTponuueckue 2a | 12 4 6 7 12 10 OtueT 1o
TeuyeHHs C)KUMaeMoro rasa. JIP
Bcero 3a 5 cemecTp 144 | 68 | 34 17 17 76 100
Bcero no auciumuinHe 144 | 68 | 34 17 17 76 100
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Kputepuu oneHuBaHus

OIIK-5

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 10

Ne 1

Ne 2

Bonpocbl 0mKpblmoz20 muna:

Kaxkasi 13 BU/I0B KOHBeKIUI (CBOOO/IHAS WM BBIHYX/IeHHas) o0ecrieuuT Oosiee
WHTEHCUBHOE OXJiaXKAeHue (Harpes)?

TypOy/neHTHOe TeYeHHe TO

YpaBHeHue HaBbe-CTOKCa 3TO

KpuTtepnii criiomHoN/ [UCKPeTHON Cpefibl

OnmcaHye TedeHHs )KUAKOCTeH 1 Ta30B C MTOMOILBIO T1071eid TTapaMeTPOB MPOUCXOAUT B
MeTojie

OmnucaHue TeueHUs )KHAKOCTEﬁ 1 ra30B yepes3 OrvcaHne ABVDKeHUS MHAWBUAYa/IbHBIX
KUAKKX 3JIeMEHTapHBIX YaCTHUL TIPONCXOJUT B MeTOo/e

UYTo 1o3BOJIsIeT UCTIONB30BaTh MOCTY/IAT (TUITOTe3a) CTIONTHOCTH B MeXaHuKe
Kugkoctu u I'aza (MXKT)

CKOpOCTb 00BEMHOTO PACIIMPEHUST HEC)KUMAEMOH >KUAKOCTH (Ta3a) paBHa

Yro criemyeT U3 MOJIENH BSI3KOTO Ta3a (BA3KOM HbIOTOHOBCKOH YKHUIKOCTH), €C/U Cpejia
TTOKOUTCS WU/TH IBIKETCS KaK abCo/MIOTHO TBEpP/0e Telo?

ITpu BBITIONIHEHWW WHTerpasa aguadarsl Jlammaca-TTyaccoHa BAO/b TUHUW TOKA
SHTPOMNUs

Bonpocbl 3akpbimozo muna:

Uro siBAsieTCs NpeAMeToM Kypca KlacCuueckol TeopeTndyeckor MexaHuku JKuakocty u
laza (MDKT')

Pa3,qen MeXaHWKH, B KOTOPOM H3yUarOTCs 3dKOHbI ABHXKeHWS YU PaBHOBECHUsA )KI/I,E[KOCTGI‘/JI
K ra3oB

Paszien MexaHuKY, B KOTOPOM H3yuarOTCs 3aKOHbI PABHOBECHSI TeUeHUH >KUAKOCTeN 1
ra3oB C 00TeKaeMbIMU TIOBEPXHOCTSIMH TeJl

Pa3gen MexaHUKU, B KOTOPOM H3yuaroTcs (pr3nueckre U XMMHAYeCKHe MPOoLeCChl,
TPOTeKAaoIIFe B )KUAKOCTSIX U ra3ax

Pa3,qe11 MeXdHHKH, B KOTOPOM H3yUatOTCsA Cl)a3OBbIe rnepexogbl MeXay XUAKOCTAMU U
rasaMu

Kakue noctynarel Bcerjia IpUHUMAKOTCS B K/IaCCUYeCKOW TeopeTHueckoii MexaHUKe
XKugkoctu u I'aza (MXKT)

EBK/MI0BOCTE IPOCTPAHCTBA
AOGCOJTIOTHOCTh BpEMEHM
CIJIOLIHOCTE Cpe/fibl

CTalMOHapHOCTh TEUeHUsT
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Ne 4

Ne 5

Ne 6

Ne 8

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

YTO MO3BOJISIIOT UCIIOJIB30BATh MOCTY/IAThl O €BK/IMJOBOCTH MPOCTPAHCTBA U
abCOMIOTHOCTH BpEMEHH

Ncnonb3oBars MexaHuKy HeroToHa
3aBMCHMOCTb KOOPJIMHAT TIPOCTPAHCTBA OT BpEMEHU U CKOPOCTH JIBVXKEHUS

CrierjuaibHyH TeOPHIO OTHOCUTETEHOCTH

UTo mo3BOJIsIET UCTIOIB30BaTh IMoCTy/1aT (FI/IHOTGBH) CIVIOIIHOCTH

HenpepbIBHOCTE 110/1€}i TapaMeTpPoB ra30MHaMUUeCKIX QYHKLMHI 1 armapar
MaTeMaTH4yeCcKOro aHann3a

MorneKynsipHOKUHETHYECKYH0 TEOPUIO

[MTpuHOMIT 06PaTUMOCTY ABVKEHUS

JornoyHnTeNIbHO K TpeM 0CHOBHBIM IocTtynaram MJKI' nprHuMaeTcs runoresa o
CIpaBe/IJIMBOCTH KIaCCUYeCKOW TepMOJMHaMUKH, UTO 3TO O3HauaeT U YeM M03BOJIseT
T10JIb30BaThbCsl

Bpewms ripuxozia s/ieMeHTapHOM JKUIKOW YaCcTHUIIBI B TEPMOJMHAMUYECKOe paBHOBeCHe
MHOTO MeHblIIle BpeMeH! 3aMeTHOTO M3MeHeHUs Ta30MHaMIue CKUX ITapaMeTpOB TIpH ee
IBIKeHUU. MO)KHO CUUTATh, UTO Cpe/la B YaCTHULIe HAXOJUTCS B TEPMOJUHAMUUeCKOM
PaBHOBECHU U UCII0/Ib30BaTh 3aKOHBI K/laCCUUeCKOM TepMOAMHAMUKI

Bpemsi ipuxozja 31eMeHTapHOM JKHKOM YaCTULIBI B TEPMOJMHAMHUECKOe paBHOBeCHe
MHOTr0 00JibIlle BpeMeHH 3aMeTHOTO M3MeHeHHs ra30HaMU4YeCKUX 11apaMeTpOoB TIpH ee

ABWDKeHHHU. Mo>kHO CUUTATh, UTO CpeZida B YaCTHULEe HAXOAUTCA B TEPMOAWMHAMKUYECKOM
PaBHOBECHHU U KUCII0/Ib30BaTh 3dKOHBIL KJ1aCCUUYeCKOM TePMOJWHaMHKHN

KakuM KpuTepusiMm 0OTBeUaeT BBOAWMBIN B TIOCTYJIaTe CIIOMIHOCTY (hr3rde KU
0eCKoOHeUHOMA/TbINM 00BeM (371eMeHTapHast KU/Kas YacTHIIA)

310 00BEM, KOTOPBII COZIEPKUT HACTOJIBKO MHOTO MOJIEKYJT, UTOOBI CpefiHHe
XapaKTepUCTHKH (TIJIOTHOCTH U pyTHe) ObIIM yCTPOMUMBEI K M3MEHEHHUI0 3TOro o0bema

3910 06BEM, pa3Mephbl KOTOPOro NpeHeOpeXXUMO Maslbl TI0 CPaBHEHHIO C Pa3MepoM
XapaKTepHOr'o ra3oiMHaMHUYeCKOro TeueHusi L, Tak uTo ero cpejHue XapakTepUCTUKU
(TJTOTHOCTG | ZIPYTHE) He 3aBUCAT OT pa3Mepa 3TOro oonema

Uucso Knyzacena Kn « 1

XapaKTeprIﬁ pasmMep TeueHus L A0JDKEH OBITL Be/TMUMHON Topsda[Ka AJINMHBL CBOGO,Z[HOFO
HPO6EF8 MOJIEKYJI

KosnmuecTBo MosieKyn B 00beMe /10/DKHO ObITH He MeHee 1 MIJITOHA

CI/IMMETPI/I‘—IHOCTB TE€H30pa HaHpSI)KEHI/Iﬁ SABJIAETCSA CTPOrvM CJ/1eJCTBHUEM BBITIOJITHEHUA
KaKOI'o 3aKOHa

3akoHa M3MeHeHMsI MOMeHTa KOJMuecTBa ABYDKeHHA
3aKoHa W3MeHeHMs KOJIMUeCTBa ABVKeHUS

3akoHa U3MeHeHUs1 (COXpaHeHHsI) SHepryuu
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CI/IMMETPI/IHHOCTB TeH30pa HaHpH)KEHI/Iﬁ SABJIAETCA CTPOruM CJj1eICTBHEM BBITIO/THEHUSA
KdKOIr'o 3aKOHa

3akoHa M3MeHeHHsI MOMeHTa KOJIMueCcTBa ABIDKeHHWA
3aKoHa M3MeHeHMsI KOJIMUueCTBa ABIDKeHHA

3aKoHa U3MeHeHUs (COXpaHeHHs1) SHeprUU
Ne 9

Kak oripefie/iieTCd TOUKa IPpOCTPaHCTBA B MO e/IN CTIJIOIITHOM CpEﬁLbI?

Kak MuHMMaIbHBINA O6’BéM, B KOTOPOM COEP>KUTCA OIrPOMHO€ KOJIMUeCTBO MOJIEKYJT U,
KaK C/1eiCTBHUE 3TOro, BCe rapaMeTPhbl CpeAbl OAHO3HAYHO OIMpeAe/IeHbI

Kak 06b€éM, B KOTOPOM B pa3Hble MOMEHTBI BpeMeHH MOYKeT KaK IPHUCYTCTBOBATh, TaK
OTCYTCTBOBAThH BeIIeCTBO CpeJibl

Kak Touka cpefibl, B KOTOPOU B JaHHBI MOMEHT BpeMeHH TMPUCYTCTBYeT BellleCTBO
cpeabl

Kak mMaremMaTHuecKas ToUKa (reoMeTpUueCKoi 00BbeKT, He MMEIOLIHIA pa3MepoB)
Ne 10

CooTHecHuTe Ha3BaHUA U MX OIpe/ie/IeHuUs

1. Cxumaemasi cpesia

2. Hecxumaemas cpenia

A. Cpepia, B KOTOPOIi Macca BellleCcTBa B eJUHHMIIe 00beMa MOYKET U3MeHSIThCS
B. Cpeza, B KOTOpOI1 Macca BelljecTBa B eivHULe 00beMa IOCTOsTHHA

B. Cpega, B KOTOpOI1 laBieHre U TemriepaTypa MOCTOSTHHbI

I'. Cpejia, B KOTOPOW JjaB/ieHre TTI0CTOSTHHO
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