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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
[Tamumor Butanuii [TeTpoBuy, K.T.H., JOLEHT

[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
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 — crnocobHOCTh MNpUMEHATb €eCTeCTBEHHOHAyUHbIE U OGLL[EI/IH)KEHEPH]:IE 3HAHHUA, MEeTOIbI
MaT€MaTHUUeCKOr0 aHa/iM3a WM MOAE/INDPOBaHUA, TEOPETUUECKOr0 W SKCIIepHMMEHTA/IBHOIO HCC/Ie4O0BAHHA B

rpoeccoHaNBEHON JesiTe/IbHOCTH

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUA:

Ha ypOBHe Tpe/CTaB/IeHUiA: TIPHOOpeTeHre CTyIeHTOM 3HaHWH B 00/1aCTH a3pOruipora3oJuHaMUKK

Ha YypOBHE BOCIIPOM3BEJeHUS: OTKMCaHWe MOje/iell a’poruApora3ofiiHAMUKH, OCHOBHBIE MeTOJbI
pacueta 3ajiau a’poOryWApOra3oJMHaMUKUA, METOAbI TeOPeTUUYeCKOTO0 U 3KCIIePUMEHTATBbHOTO HCC/Ie0BaHUS
TIpoLjecca JI0- ¥ CBePX3ByKOBOTO TeUeHHsI Ta3a

Ha YpOBHE TIOHUMaHUSI: U3YYUTh OCHOBHBIE METO/IbI PacueTa a3porupora3ofuHaMUKMY;;

YMeHUs:

TeopeTHUeCKHe: OTpeAe/sTh PEKUM ABWKEeHUs] U BUIBl COTIPOTUBIEHUM Pyc/a TIOTOKa B 3aBUCUMOCTH
OT pe)KUMa ABKEHHUSI; aHa/TM3UPOBATh TIPOLIECC TEeUeHHs [J0- U CBePX3BYKOBOTO rasa

[pakTryeckue: pelaTh 3aJa4ul a3pOTHUAPOra30JUHAMUKHY;;;

HaBbIKU:

TOCTAaHOBKMA W DeIleHrs] MpaKTHUeCKWX 3a7lad; WCIO/Ib30BaHUS DPAaCUeTHBIX 3aBUCUMOCTEN [is
oripeZie/ieHusI 1apaMeTPOB TOKOSILLEN S U ABWKYILEHCS XKUAKOCTH; OTNpe/ieNiiTh CKOPOCTb TIOTOKa;;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOucrunaa ASPOTUPOTA3OANHAMMUKA siBisieTCsl AUCIUIIMHON 00513aTe/IbHOM YacTh
6;10ka 1 mporpamMMbI TIOATOTOBKH 110 HarpasieHuto 24.03.01 PakemHble KOMNIeKCbl U KOCMOHABMUKA.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUKA, ®U3UKA, BBEJEHUE B CIIEIITUAJIBHOCTD.

CopepkaHve AUCLUIUIMHBI SIBISIETCS OCHOBOM Ayt ocBoeHus muciuruivid: ITIPUBOPBI CUCTEM
YITPABJ/IEHUS JIETATE/IBHBIMU ATIITIAPATAMMN.

HpegBapHTeﬂbele KOMIIeTeHLIH, CCI)OPMI/IPOB&HHLIE y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZlelIMPOBaHus, TeOPETUYEeCKOTO M 3KCIIePUMEeHTa/IbHOIO UCC/Ie/JOBaHUS B
npodeccuoHaNLHON JesiTeIbHOCTH

¢ OIIK-6 — CrniocobeH aHamM3UpOBaTh, CUCTEMATU3UPOBaTh U 00001]aTh MHGOPMALMI0 0 COBPEMEHHOM
COCTOSIHUU U TIepClIeKTUBax pa3BUTHs PAKeTHO-KOCMUYECKOH TeXHUKU

¢ YK-6 — CrniocobeH yTipaB/sTh CBOMM BPeMEHEM, BLICTPAUBATh U PeaM30BbIBATE TPAEKTOPHIO
CaMOpa3BUTHS HAa OCHOBe MPUHLIMIIOB 00pa30BaHKs B TeUeHHE BCeH )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3fie/ioB ¥ AMJaKTHYeCKHX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

Pazpen 1. Ilpegmer asporuaporasogMHaMMKH. A3poruporasojuHaMiKa Kak
pasjiesl MexaHUKH. 3a/lauy, pelaemMble a3pOruporasojMHaMUKoil. Pasaesnbl
a’3porupora3oAuHaMuKu.

=
o

Paspen 2. OCHOBHbIe OHATHA U onpe/eeHus1. [TOHsATHe CII/IOIHOM Cpe/ibl.
TMonsiTue nerkopedopmupyemoii (Tekyueit) cpespl. Cxi U HECK

cpezia. [ToHSTHeE KU/JKOH YaCTULbI U CKOPOCTH >KMAKOH YaCTUL{BL.
TepMozHaMUYeCKHUe TlapaMeTpbl ra30B 1 napoB. CoBepllieHHbIe Ta3bl. BsA3kocTh u
TeT/I0NPOBOAHOCTH Ta30B. HeBsi3K1e U HeTeIIONPOBOAHbIe (M309HTPONHUYECKIe)
TeueHwst. BHyTPeHHsist SHEPI st U SHTA/IBIINSI FA30BbIX TOTOKOB.

13

10

Paspen 3. YpaBHeHue Hepa3pbIBHOCTH. DPOpPMY/IMPOBKA 3aKOHA COXPaHEHUs.
Macchl XXUJKOH YacTHLIbI. [IUBepreHLHst CKOPOCTH — CKOPOCTb 06beMHOI
ZledopMariyv KUKOHW uacTULibl. Kprteprii CKUMaeMOCTH U HeCKMMaeMOCTH
TOTOKa.

11

10

Paspien 4. YpaBHeHus1 JBHKeHHs1 H/lea/IbHOTO rasa (ypaBHenus Jiinepa). Cuibl
BSI3KOro TpeHust. I'nunoresa HbloTOHA 0 BSI3KMX HaNpsDKeHUsIX. YC/IOBHe
nipeHe6pe)keHust BI3KMMHU criaMu. HeBsi3kuii (MaeanbHbli) ras. Bropoii 3akoHn
HeroToHa /17151 iBMKeHMS MZlea/IbHOTO ra3a B IPaBUTALIMOHHOM I1071e — yPaBHEHHUsI
Diinepa. HauasibHble ¥ rpaHUYHbIe YC/10BUs. TToKosIascs TshKkénast JKUAKOCTb —
ypaBHeHHe I'H/|pOCTaTHKK (KaK pellieHHe ypaBHeHust Diiepa). [Tokosuiics
CKMMaeMblii ra3 B paBUTALIMOHHOM MO7le — ypaBHeHHe aTMocdepsl (KaK pelieHue
ypaBHeHUs Oiinepa).

11

10

Paspen 5. YpaBHeHue sHepruu. IToHaTre TMHAYM U CTPYHKU ToKa. [TonHas sHeprus
JIBIDKYILiErocst ra3a. 3akoH 3Hepruu s cTpyHky Toka. Ciyuail 1303HTPOIYeCKoro
TeueHHUst — ypaBHeHHe BepHys.

11

10

Paspen 6. MI309HTpONHYecKHe TeyeHHUs rasa. CrcremMa ypaBHeHUI JBHXeHHs!
M303HTPONMYECKOro TeUeHus CoBepllieHHOro rasa. CKopocThb 3Byka. lo- 1
CBepx3ByKoBble TeueHusi. Yucno Maxa. ['azoguHamuueckre GyHKLUH.

10

10

Paspen 7. I303HTponHYecKHe TeyeHHs] HeCOKMMaeMoro rasa. lsmepenust
JlaB/IeHHH B [TOTOKE C IOMOLL|bI0 IPUeMHHUKOB AaBienus ([Tuto, [Tuto-Tlpanamis,
TpanpTst, Bentypy). O6TeKaHHe TIOTOKOM TBEP/BIX TeJl. ASpoANHAMUYECKHe CHJIbI
1 XapakTepuUCTUKU. LIeHTp JlaBieHusi Te/la. YCTOWUMBOCTD JleTaTe/IbHOTO arrapara.
Bo3HukHOBeHue HO,E[LéMHOﬁ CHJIbI, CUJIBI 11060BOrO COIPOTHB/IEHHSI U MOMEHTa
TaHr'a)Ka Ha IIpyUMepax 0CeCUMMETPUYHOIO Tejla U l'lpOClJI/UIH KpbLIa.

16

12

10

Paspen 8. 303HTpONMUYeCKHe TeueHHs] CKUMAEMOro rasa (TedyeHus B COIJIax).
TeueHue B KaHazax nepeMeHHoro ceuenust. Corvta 1 guddysopsl, Coruto JlaBas.
Pe)xuMbl ucTeueHust U3 coruia, KPI/ITI/ILIECKOE HUCTevyeHue 13 coruia. KpmnquKHe
rapameTpsl TeueHusi. PacxogHas GyHKuus coruia, CrerneHb HEPaCYeTHOCTH CTPYH,
Pacuer rapaMeTpOB TeUeHus B COoILie JlaBans c TIOMOILIbIO Tra30HaAMUYeCKHUX
(yHKLMIA:, - c/Tydaii 0fHOMEPHOTO TeYeHHs], -C/Iyuaii JByMepHOTo TedeHust (MOZenb
cepryecKoro HCTOYHHKA).

15

11

15

Paspen 9. Hen3o3HTponuuecKHe TeueHHsl CKMMaeMoro rasa. Bsiskie
Ter/IoNnpoBo/HbIe TedeHus. Yncso PeiiHomb/ca. JTaMUHapHOe 1 TypOyneHTHoe

Bo3HKHOBeHMe CKaukoB. I1psiMoii 1 Kocoli ckauku. COOTHOLLIeHHe TapaMeTPoB Ha
cKkaykax. Afjpabara PaHkuHa-Itoronno. VismepeHnus JaBneHuii Tpy6koii [Turo-
TpaHAT/Isi B CBePX3BYKOBOM TIOTOKE.

TeyeHus. [loHsTHE BA3KOTO TIOrPaHUYHOIO CJ104. TeueHus co ckaukamu YIUIOTHEeHUA.

12

15

Bcero 3a 5 cemecTp

108

68

34

17

17

40

100

Bcero o gucuunnHe

108

68

34

17

17

40

100

3.2. AyAuTOpHBII NPAKTUKYM

Homep u
HavMeHOBaHue
paspena
AUCLHIIHHBI

Tema NPAKTHYECKOIro 3aHATUA

Oo0neMm,

aya.
JacoB

[NToHsTHe «TOUKW» NIPOCTPAHCTBA CIVIOMHOM cpenbl. Kpurepuit
crutoiiHoCTH — yncio Kuyzacena (Kn). KommuectBeHHbIe

Pasgen 2. OcHOBHBIE
TIOHSTUS U
orpe/ie/IeHusl.

XapaKTepUCTUKH JIMHeHHON U 00beMHOM fedopmariyii. CKOpOCTh
JIMHEHHOM U 00beMHOH JleopMarivi. 3aBUCUMOCTb CKOPOCTH
nedopMary OT BO3HUKAIOIIMX B Cpejie HarpsbkeHni. CoBepILeHHbIN
ra3. YpaBHenue Knaiinepona. Kosgduiment si3koctu. I'unotesa
Hretorona. KoadduimeHT TernionpoBoaHOCTH. 3akoH Pyphe.
TerutoémkocTs raszos Cp u CV. DHTponus. BHyTpeHHsIs 5Heprusi u
SHTa/IBNUA. VI303HTpONMYecKoe TeueHue.

Pazpen 3. YpaBHeHue
Hepa3pbIBHOCTH.

3aKoH coXpaHeHUs SJHePTUU AJist )KUAKON yacTuibl. ICTOUHUKY U
CTOKM Macchl. [TuBepreHIus CKopocTu. ®u3ndeckuii CMbICT

6
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Pa3zpnen 4. YpaBHeHus
[IBYDKEHUST

: «TIPAMBIX» TIPOU3BOJHBIX CKOPDOCTH.

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

3 N 5 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.
MakcuManbHast CKOpOCThb MOTOKa.
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 ypaBHEHUM /711 U309HTPOIMUUECKOT0 CKUMaeMOro CTaljiOHapHOTO
) TeueHUs COBepIlleHHOro rasa. ['a3ofrHaMuueckrie GyHKLWN.
KpuTnueckoe TeueHue U KpUTHUYECKUE NTapAMETPhI TEUEHHS].
Pazpen 7. [MTpuemuuky (Tpyoku) aaBnenus: [Turo, ITpanarns, [Tuto-TIpaHaTs.

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
Pazgen 8.

Cornno JlaBans. PexxumMsbl ucteueHusi. PacueT napameTpoB TeueHUs B
N303HTpONIMUECKue
corie JlaBasst (ofHOMepHOe TeueHHe). PacyeT mapameTpoB TeueHUs B
7  |TeueHUs CKUMaeMOro 1
rasa (TeueHns B corie JlaBasnst (gBymMepHOe TeueHUe). Pacxoj rasa uepes corio.
HepacueTHOCTb cTpyu. PeakTnBHas cua (Tsra) coria.
comiax).
Pasnen 9 Bsiskocth. Yucso PeitHomnb/ca. JlamrHapHOe U TypOy/IeHTHOe TeYeHVsl.
A : ITorpanuyHslii cnoii. CKayok yrioTHeHHs1. COOTHOILIEHUe NTapaMeTpoB
HewuzosHTpornmueckue

8 Ha ckauke. Aauabara PsHkuHa-Iforonno. Pacuet mojHoro u 2
Te4yeHUs CKUMaeMOro s
rasa CTaTUYeCcKoro JiaBjieHU CBEPX3BYKOBOI'O MOTOKA MO M3MepeHUsIM

) TpyOKo# ITuTo-TTpanat/isa. IToTepsi MOHOTO AaB/IeHUs Ha CKauKe
Bcero 3a 5 cemectp 17
3.3. JTaGopaTopHBIi NPAKTHKYM
Oo0neMm,
Ne |Homep M HauMeHOBaHUe
Tema /1a00paTOPHOro MPaKTHKyMa aya.
n/m | pasjeia JUCIUNIUHBI
4acoB
Pazpen 7.
1) Onpepenenye a3poJuHaMUUeCKUX XapaKTePUCTUK TPOGUIIS 110
N303HTpONMYECKHE

1 pacrpeziesieHHI0 JaBienus. 2) ViccieqoBadrie a3poArHaMUYe CKUX 6
TeueHHUs] HeCKMMaeMOoro
rasa XapaKTepUCTUK OMEepPEeHHOro TeJla Ha a3poJuHaMUUeCKUX Becax
Pazgen 8.

’ N303HTpOMMUECKHE Vcreuenns raza U3 cocyga KOHeYHOro o0bema. TedeHus rasa 1o 6
TeueHUs: CKUMaeMoro coruty JlaBans
rasa (TeueHUs B COTIAX).

Pazgen 9. . .
CKauKy yIJIOTHEeHHSI B CBePX3BYKOBOM IepepacIliupeHHON CTpye.

3 Hemsosurpormyecke HaTekanue cBepx3BYKOBOM CT Ha rper KOHEYHBIX 5

TeYeHHs] CKUMaeMOro pX3By pyu perpany

pasMepoB
rasa.
Bcero 3a 5 cemecTp 17
3.4. CamocTosnTenbpHas padora crygenta (CPC)
No Homep u HaumeHOBaHHe Oobem,
CopepixaHue yue0HOro 3aaHusA
n/n pasfea JUCHHUILIMHBI 4acoB
W3ydeHue nipelyCMOTPEHHBIX NPOrpaMMON AUJJaKTUYeCKUX

Pazpen 1. Tlpegmet Y PEAY PEHHBIX TIPOrp ARA

1 e[JMHUL] TI0 peKoMeHAyeMou uTeparype. [loaroroska K 5

a3poruporasoiHaMuKH.

TPaKTUYEeCKUM 3aHATHAM

W3yueHue nipejyCMOTPEHHBIX MPOrpaMMON AUJJaKTUYeCKHUX
Pazgen 2. OcHOBHbIe OHATHS U Y PEAY PEHHPIX TIPOrP AR

2 eZIJMHUL] TI0 peKoMeHAyeMou uTeparype. [loaroroska K 5

onpe/iesieHusI.
TPaKTUYeCKUM 3aHATHSAM
3 |Pa3sgen 3. YpaBHeHue V3yueHne npeZlyCMOTPEHHBIX MPOrpaMMON AUJAKTUUECKUX| 5
7 22478




Hepa3pbIBHOCTH. e/IMHUL] [10 peKOMeHjyeMoi iureparype. IloArotoBka K
MPaKTUYeCKUM 3aHATHSAM
Pazgen 4. YpaBHeHus ABwkeHUs (M3yueHue TIpefyCMOTPEHHBIX ITPOrpPaMMOM AUJaKTUUeCKUX
4  |upeanbHOrO rasa (ypaBHeHUs eIUHUL] [0 peKOMeHAyeMoi1 iuTeparype. [loaroroBka K 5
Jlinepa). MIpaKTU4YeCKUM 3aHATHAM
V3yyeHue npelyCMOTPEHHbIX IIPOrPaMMOM AUJaKTHUe CKHX
5 |Pa3spmen 5. YpaBHeHue 3Heprud. |e[JUHUL] 10 peKOMeHAyeMou uTeparype. [logroroBka k 5
MPaKTUYeCKUM 3aHATHSAM
o P ommponecnie {2V ORI el e
TeuyeHHUs rasa.
MPaKTUYeCKUM 3aHATHSM
Pasen 7. VI309HTpOHECKie N3yuenue Mpe/lyCMOTPeHHBIX TporpaMmoi JuzakThye cKUX
7 eIUHULI [10 peKOMeHyeMoi iuteparype. Iloaroroska K 4
TeUyeHUs] HeC)KMMaeMoro rasa.
MpaKTU4YeCKUM 3aHATHAM
Pa3pen 8. M3osHTponnueckue  |VI3yueHue npefyCMOTPEHHBIX TPOrpaMMOM AUJaKTUYeCKUX
8 |TedeHMs CKMMaeMOro rasa e/IMHUL] [10 peKoMeHlyeMoi uteparype. IloArotoBka K 4
(TeueHus B COmIax). NIpaKTU4eCKUM 3aHATHAM
Pasgen 9. HemsosHTpormueckie N3yuenne Mpe/lyCMOTPeHHBIX MPOrpaMMOM JAAJAKTUYECKUX
9 eIUHULI [10 peKOMeHyeMoi iuteparype. Iloaroroska K 3
TeueHMs1 CKUMaeMoro rasa.
MpaKTU4YeCKUM 3aHATHAM
Bcero 3a 5 cemectp 40
4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI
CEMECTP HEJE/IN CEMECTPA
1123 4 6 7 |8/ 9 10|11|12|13|14 15 16 17
5 TexK P | TekK JIP | P JIP JIP, TekK | IP | mud. 3au.
YcnoeHble 0603HaUEHUS:
¢ TP — nriarHocTHYecKas pabora;
¢ TekK — BOnpoce! J/151 TEKyI|ero KOHTPOJIS;
¢ JIP — naboparopHas paboTa;
e nud. 3au. — AuddepeHIIIPOBAHHBIN 3aueT.

TeKyuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYI€HTOB TIPOBOANTCS B JUCKPETHBIE BDEMEHHbIE HHTePBAJIbI B
crenyromux Gopmax:
[TMarHoCTUYecKas pabora;
BOITIPOCHI [I/Is TEKYILIETO KOHTPOJIsE;

yabopatopHas paboTa.

HpOME)Ky'TO‘lHaH dTTeCcTalud IMpOBOAUTCA B CbOpMaX:

I depeHIIMPOBaHHBIN 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"
uM. [1. ®. YcruHoBa, 2018, 39 3ks.
4. B. H. Yckog. . Berymue omqHoMepHbie BoiHbl. CI16.BT'TY "BOEHMEX" um. 1. @. YctuHoBa, 2013, 70
9K3.
5. B. H. Yckos. . Beryuue ogHoMepHbie BosiHbl. CIT16.BT'TY "BOEHMEX" um. [I. ®. YctuHoea, 2013, 148
9K3.
6. I. A. AkumoB, B. A. 3asumko ; BI'TY "BOEHMEX" um. /. ®@. YctuHoBa. AsporasoguHamuka. bI'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2014, 61 3Kk3.
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¥isHCKmi. . MexaHMKa KUAKOCTU U rasa. M.: Hayka. I'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. JononHuTe/bHas MTeparypa 1o JUCLUILIIIHE:

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. Ilepuogrueckue U3gaHust:
He TpeOyroTCs.

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

1. https://urait.ru — O6pa3oparesibHas riatdopma «HOpaiT». 111 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 — HatmonaneHast nekTpoHHast 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/IeI0BaHMI.

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

1. Texakcriept — VTHMOPMaIMOHHBINM TIOPTaI TEXHUUECKOTO peryupoBanusi: 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. Google Chrome;
2. Microsoft Office.



5.6. ladopmalioHHbIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.
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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. ITpoekTop;
2. Google Chrome;
3. Microsoft Office.

6.3. JTaGopaTopHbIe 3aHATHA:

1. TIpoekTop;
2. YcTaHOBKa /i1l M3yueHusi UCTeueHHs rasa u3 basinoHa.

6.4. IIpouee:

1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOE KOMITLIOTEPOM C IOCTYIOM B VIHTepHeT;
2. pabourie MecTa CTy/IEHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Ii71st pabOTHI B 3/1IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
A3POI'IPOTA30ANNHAMUKA

AnHoTanusa paboueii nporpaMMsl

Oucuunmaa ADPOTUJIPOTA3OAUHAMMKA  sBisieTcsi AWCLUATUIMHON 00s13aTe/IbHOM 4YacTH
0/i0ka 1 mporpaMMbl TIOATOTOBKM IO HarpaeieHuto 24.03.01 PakemHble KOMN/eKCbl U KOCMOHABMUKA.

HOucrurnuiiaa peanmm3yeTcs: Ha (akynbTeTe A PakeTHo-kocmuueckoi Texuuku BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoit A9 TINTASMOTA3SOAMHAMUKA U TETVIOTEXHUKA.

[OuciuniavHa HaljesieHa Ha GOPMUPOBaHUe KoMNnemeHYuli:
OIIK-1 crmocoOHOCTL TPUMEHSTh  €CTEeCTBEHHOHAy4YHble U OOIeMH)KeHepHble  3HAHUS, METOAbI
MaTeMaTU4YeCKOr0 aHaiv3a W MOJe/IMPOBaHUs, TEOPeTHUeCKOT0 U JKCIIePUMEHTAalbHOTO WCC/eOBaHUS B
ripoche CCHOHABHOM [IesITe/TbHOCTH.

ConepkaHue AMCLMIUIMHBI OXBaTbIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C C H3yueHWeM Tra30ArHaMHueCKUX
TMPOIIeCCOB, CBS3aHHBIX C PAKeTHO-KOCMHUYECKOUN TEXHUKOMH.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHHI CleiyIoliiie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOMPOCHI /AJIsl TEKYILIEr0 KOHTPOJIS;
e jaboparopHas pabora.

ITpomMerkyTouHasi arTecTanus IPOBOAWUTCS B popMax:
e muddepeHMPOBAHHBIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. IIporpamMmoil AWUCIUTUTUHBI
MpeAyCMOTPeHbI TeKLMOHHbIe 3aHsATHs (34 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHslii npakTukym (17
4.), caMoCTosITe/IbHast paboTa ctyzaeHTa (40 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
A3POI'IPOTA30ANNHAMUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

JiuTeparype. HOAFOTOBKa K TIPpaKTHU4€ CKUM
3dHATUAM

HaumeHoBaHue PadoThI Pexkomenjyemas imTeparypa prm:{?éKOCTb’
Paspen 1. Ilpegmet asporu/jjporasoguHaMuKH.
I. A. Akumog, B. A. 3a3umko ; BI'TY
"BOEHMEX" um. [1. ®. YcTuHoBa.
AsporazoguHamuka: bI'TY "BOEHMEX" um.
N3yuenne ripeyCMOTPEHHBIX TIPOTPAMMOMA . ®. YcruHosa, 2014 (1)
JUJAKTUUeCKUX eJUHUL] 110 pekoMeHyeMmoli | B. H. Yckos. . Berylue ogHOMepHbIE BOHbL: 5

CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2013 (1)
M. I. Moucees, FO. M. LIupkyHOB. . OCHOBBI
asporasoguHamuku: CI16.BI'TY "BOEHMEX"
vMm. [1. ®. Ycrurosa, 2006 (1)

Wroro o pasgeny 1 5
Paspen 2. OCHOBHBIE TOHATHSA U OINpe/ie/IeHH .
B. H. Yckos. . berymye ofHOMepHbIE BOJIHBIL:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHUHOB,,
2013 (2)
W3yuenue npesyCMOTpeHHBIX IPOrpaMMOi K. H. Bonkos, B. H. Emenssnos, U. B.
JUaKTHUYeCKUX eJUHUL] TT0 peKOMeHZyeMoi TetepuHa. . ['a30BbIe TeueHUs B coIIax 5
nuTeparype. [ToAroToBKa K MpakTUUeCKUM  |3HeproyctaHoBok: M.: ®U3MATIJINUT, 2017 (1-
3aHSTUAM 2)
B. A. 3a3umko, I1. [I. T'opoxosa. . TeH30pHBIN
aHanM3 B ra3oBoii AuHamuke: CII6.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2018 (1-2)
Wrtoro no pasgeny 2 5
Pa3zpgen 3. YpaBHeHHe Hepa3pbIBHOCTH.
E. U. Arees, A. 3. KonblsioB. . MexaHMKa
>kuakocTy v rasa: CII6.6T'TY "BOEHMEX"
W3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOiA uMm. [1. ®. Ycrunosa, 2010 (1-2)
JWJAKTUUeCKUX eJUHUL] 10 pekoMeHyemol | B. H. Yckos. . beryljue ogHOMepHbIE BOHBL: 5
nureparype. ITogroroBka K npaktudeckum  (CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
3aHATUAM 2013 (2)
A. A.Tyces. . MexaHuKa )XUJKOCTH U rasa:
Mockga: FOpaiirt, 2020 (1-2)
Wroro no pasgeny 3 5
Pa3pen 4. YpaBHeHus JBIDKeHHS U/ea/IbHOTO ra3a (ypaBHeHusi Jiiepa).
N3yueHue ripeycMOTpeHHBIX rporpammoii | M. I'. Moucees, FO. M. LIupkyHOB. . OCHOBBI 5
[IUAAKTHUEeCKUX eIUHUI] [0 peKOMeHyeMoli | asporazoguHamuku: CI16.BI'TY "BOEHMEX"
nuteparype. [1oAroToBKa K NpakTU4ye CKUM M. 1. @. Ycrunora, 2006 (1-2)
3aHATUAM B. H. Yckos. . beryiue ofHOMepHbIe BOJIHBIL:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2013 (1-3)
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E. . Arees, A. 3. Konbiios. . MexaHuka
>kuakoctH U raza: CI16.6T'TY "BOEHMEX"
uM. 1. ®. YcrunHosa, 2010 (1-3)

FO. M. IlupkyHos, H. B. Tapacoga. . MeTozbl
BO3MYIIeHHH B 3a/lauax aspoJUHAMUKU:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHHOB],

2007 (1-2)
Wrtoro no pa3geny 4 5
Paspen 5. YpaBHeHHe 3Heprum.
JI. T. JIoHusiHCKUi. . MexaHuKa KUJKOCTH U
ra3a: M.: Hayka. I'n. pen. ¢us.-mar. sut., 1987
)
W3yuenue rpefyCMOTpeHHBIX TIPOrPaMMOi JI. T. JloviysHekui, A. W. Jlypse. Kypc
UIaKTHUeCKUX eJUHULL TT0 peKOMeHyeMoi TeopeTryeckoit MexaHuku. T. I Ctatvka u 5
ynureparype. I1ogroToBka K IpakTuieCcKUM kuHeMatuka: BI'TY "BOEHMEX" um. /1. ®.
3aHATUSM YctuHoBa, 1982 (1-2)
B. H. Yckos. . beryiuue ofHOMepHbIe BOJIHBIL:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2013 (2-3)
Wrtoro no pasgeny 5 5
Paspen 6. Vizo3HTponnuecKue TeueHus rasa.
B. H. Yckos. . beryiine ogHOMepHbIe BOJIHBI:
W3yuenue ripegycMoTpeHHbIX nporpammoii  |CIT6.BI'TY "BOEHMEX" um. [I. ®@. YcTHHORa,
UIAKTHUeCKUX eJUHUL] TT0 PeKOMeHyeMoi 2013 (3) 4
sureparype. [ToAroroBka K npakTuye CKUM C. B. Bannangep. . JIekuuu 1o
3aHATUAM rugpoaspomexanuke: CI16.: U3a-so CII6OLY,
2005 (1-3)
Urtoro no paspeny 6 4
Paspen 7. VI303HTpOonnuecKue TeueHUs HeCKMMaeMoro rasa.
A. A.Tyces. . MexaHuKa >XUJKOCTH U rasa:
Mocksa: FOpaiir, 2020 (2)
N3yuenue ripenycMoTpeHHbIX porpammoit | JI. I JlokgHckui. . MeXaHUKa XXUAKOCTH U
[IUIAKTHUeCKUX eJUHUIL] TT0 peKoMeHAyemou | rasa: M.: Hayka. ['1. pen. ¢us.-mar. nmr., 1987 4
sureparype. [ToAroToBka K npakTuye CKUM (2-3)
3aHATUAM B. H. Yckos. . Berymye ogHOMepHBbIE BOJIHBI:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2013 (3)
Wrtoro no paspeny 7 4
Pa3pen 8. 303HTpONMUecKUe TeueHUs1 KMMaeMoro ra3a (TeueHusi B COIUIax).
E. N. Arees, A. 3. KomnreiioB. . MexaHuka
)ugkoctu v rasa: CI16.5T'TY "BOEHMEX"
N3yueHue ripelycCMOTPEeHHBIX ITPOrPaMMOii mm. JI. ©. Yerarosa, 2010 (3)
. A. 3. Koneinios, E. U. Arees. .
ﬂﬁfg“‘g“emﬁx GAMHMI 11O PEKOMEHAYEMOU | - 1y o avmka: CIT6.BITY "BOEHMEX" 4
parype. ITogroToBka K rnpakTuyeCckum um. [T, ®. Yerunosa, 2011 (2)
3aHATUSM
B. H. Yckos. . beryiiue ogHoOMepHbIe BOJIHBI:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTuHOBa,
2013 (3)
Wroro no pa3geny 8 4
Pa3pen 9. HenzosHTponnueckye TeueHHs CKUMaeMoro rasa.
B. H. Yckos. . berymye ofHOMepHbIE BOJIHBIL:
W3yuenue ripegycMoTpeHHbIX rporpammoii  |(CIT6.BI'TY "BOEHMEX" um. /1. ®. YcTHHOBa,
IAJAKTUUeCKUX eJUHUL] 10 peKOMeHTyeMOoi 2013 (1-4) 3
nurepatype. [logroToBka K npakTuueCckKum M. T'. Moucees, FO. M. LlupkyHOB. . OCHOBBI
3aHATHUAM asporasoguHamuku: CI16.BI'TY "BOEHMEX"
vMm. [1. ®. Ycrurosa, 2006 (1-3)
Uroro no pa3geny 9 3
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
AJPOI'IPOTA30JUHAMUKA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

e BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e jyabopaTopHasi paboTa;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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 - aTTecTarysl.

Bomnpocs! /A TeKyiero KOHTpoJis
Texyuuit kouTposnb (TK) TpoBoAXTCS € MCTIOMB30BaHMEM TeCTOBBIX 3a[laHUM U BOITPOCOB. BOmpocCk!
JUJISL TeKYLLero KOHTPOJIs BXOAAT B coctaB Y MK aucuunimHel.
B tecTtoBoe 3amanue Bxoaut 10 BONpOCOB M0 pa3zesaM JUCLUIIIVHBL
OrleHKa yCBOEHUs AUCIUTLIMHBI MPOBOAUTCS 10 100 6abHOM 1IKase:
* pediTUHT TecTa MeHbIle 30 6atoB (oTBeT Ha 5 1 MeHee BorpocoB) — TK He caaH,
* peiituHr Tecta ot 30 g0 60 6anoB (OTBET Ha 6 BOIIPOCOR) — JOTIOJTHUTEIEHOE cobecenoBaHue (2 BOMpoca),
I1pY NOJIOKUTeNBbHBIX oTBeTax TK czan;
* pefiTiHr Tecta ot 60 1o 100 6a1oB (oTBeT Ha 7 U 6onee Borpocor) — TK czaH.

JIaGoparopHas pabora

Hornyck Kk JIP. [TIomnyck K BbINOTHEeHUO JIP NponcxXoauT npu npeiCcTaB/ieHnu CTyJeHTOM B IMCbMEHHOM
BU/Ie ONMCAHUS, COZieprKalliero OCTaHOBKY 3a/a4uu 1abopaTopHOU paboThl, TIaH BBITIO/THEHHsI 1ab0paTOpHOM
paboTHI ¥ 11e/M TIpeyIaraeMoro MCC/ie[oBaHus U B (opMe yCTHOTO coOece/[0BaHKs 110 TeMaTHKe J1abopaTopHOH
pabotel. OTBeTHI Ha Oosiee uem 50% BOTIPOCOB SIB/ISIETCS O CKOM K 1abopaTopHOit pabore.
Ortuét o JIP. OtuéT no 1abopaTtopHoii paboTe NpeCTaB/sIeTCs B TleYaTHOM Buze B opmare,
MpeAyCMOTPEeHHOM 11ab/I0HOM OTUéTa 110 labopaTtopHoU paboTe. OTYeT JO/KEH cofiepyKaTh: Lesb JIP,
¢bu3MYecKyIo OCTAHOBKY 3a,auy, MaTeMaTHueCcKyt0 MOJie/lb, Pe3y/IbTaThl UCC/Ie[JOBaHMs, IIPe/CTaB/IeHHbIEe B
YKC/IEHHOM BH/le U B BU/le rpadvika, aHa/iM3a MoTyyeHHbIX pe3y/bTaToB 1 BIBOZOB 110 JIP. 3amjura oTyera
TIPOXOZIUT B (hopMe [JOK/Iafia CTYZ|eHTa T10 BBITOJTHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCHI MTPeTIo/jaBaTerisl.
ITporieaypa 3aliMThI BK/IIOUaeT OTBETHI Ha BOMPOCHI TIperoziaBaresist 1o paboTe ¥ paszieny Kypca. B xoge
3aImMTHI JJabopaTopHOM paboThl 0byyYaroiyecst JO/DKHBI TPOJeMOHCTPUPOBATE KYJIBETYPY PeUr TIPH U3J/I0KeHUN
CBOMX MBICJIEH, IOTUYHOCTD B IIOCTAHOBKE U M3/IOKEHUH MaTepurasa, HeoOX0AuMble HauaibHble 3HAHUS TI0
CYIIIeCTBY 00CY’K/1aeMOM TeMBI.
OteHka 3aiuThl paboThl BeicTaBsieTcst 1o 100 6anbHOM 1IKase ¢ yuéTom:
- BBIMOJTHEHWe abopaTopHoi paboTel B 1aboparopuu — 20 6a/110B,
- ohopmIIeHHe TTOSICHUTeMbHOM 3arcku — 30 6asios,
- 3allUTa pe3y/bTaToOB, OTBETHI HA BOTIPOCHI M X JIOTHKA, Ky/lIbTypa peur — 50 6aos.
B ciiyuae ecsiu oopmieHre 0TUéTa U MTOBeJieHHE CTY[EeHTa BO BpeMsl 3alllUThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHMsAM, CTY/IEHT IT0/IyUaeT 3auéT 10 JAaHHOM J1abopaTopHoi paboTe.
OcHOBaHUSIMH [|j151 JO0PaOOTKH MOT'YT CITY KUTb:
* HeOpeXkKHOe BBIMOTHEHHe,
* HM3KO€ KaueCTBO rpaduueckoro Mareprana (HeBepHbIM BbIOOp MaciTaba uepTeXkeid, OTCyTCTBHE YKa3aHUs
eIMHUL] U3MepeHHs Ha rpadurKax),
OTYéT He MOXKET OBbITh IPUHSAT U MOAJIEXUT repepaboTKe B CIyvae:
* OTCYTCTBUSI HEOOXOIMMBIX Pa3Zienos,
* OTCYTCTBUSI He0OX0AMMOTO rpadyecKkoro Mareprarna,
* HEKOPPEKTHOH 00pabOTKY pe3y/bTaToB PacuéToB.

JuddepennypoBanHblii 3aueT
HuddeperipoBaHHbBIN 3a4éT ITPOXOJUT B JOpMe YCTHBIX OTBETOB Ha JiBa KOHTPO/IBHBIX BOITPOCA I10
BLIOODY Mperno/iaBaTest U3 CIUCKAa KOHTPOJIbHBIX BOTIPOCOB.
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Vcnionb3yetcs cienyoiyie KpUTEPUU OLIEHUBaHMUS:

- OLIEHKH «3aUTe€HO-OTJIMUHO» 3aC/Ty)KMBAeT CTYAEeHT, 00HAPY>KUBIIINH BCeCTOPOHHEE, CUCTEMAaTUYeCKOE U
ry0oKoe 3HaHWe yueOHOTo MaTepuasia, yMeHre CBOOOTHO BHITIOHATE 3a/IaHus, TIPe[yCMOTPEeHHbIe
TPOrpaMMOi, YCBOMBIIIMM OCHOBHYIO U 3HAKOMBIN C JAOTOJTHUTE/ILHOM JIUTepPaTypou, peKoMeHI0BaHHOU
riporpammoii. Kak rpaeuio, olleHKa «3auTeHO-OT/IMUHO» BbICTAB/ISETCS CTyAE€HTaM, YCBOUBIIIMM B3aMOCBSI3b
OCHOBHBIX MTOHSITUN AUCLIUIUIMHBI B MX 3HAYEHUH /151 IpUoOpeTaeMoii npodeccuy, MPOosiBUBIIMM TBOPUECKHE
CTMIOCOOHOCTY B IOHMMAHWH, U3/I0KEHUH 1 UCTIOTb30BAaHMH yueOHOT0 MaTepyana;

- OLIEHKH «3aUTE€HO-XOPOILI0» 3aCTY>KUBAET CTY/IeHT, 00HAPY)KUBIIIHI TIOJTHOE 3HAHHE yueOHOTOo MaTepuana,
YCIIEITHO BBITIOJTHSIONINHN MPelyCMOTPEHHBIE B IPOrpaMMe 3a/laHusl, YCBOUBIIIMEN 0CHOBHYIO JIUTEPATYDY,
PEKOMEH/IOBaHHYO B TIporpaMMe. Kak mpaBuiio, OLIEHKA «XOPOILI0» BBICTABJISETCS CTYAE€HTaM, MOKa3aBIIuM
CUCTEMaTUYeCKUI XapaKTep 3HAaHHWH 110 AMCLIMIUIMHE U CTIOCOOHBIM K X CaMOCTOSITe/TbHOMY TOTO/THEHUIO U
00OHOBJIEHMIO B X0/ie Ja/bHeliIieli yueOHo paboThl U MpodeCcCHoHaIBHOM JesTe/IbHOCTH;

- OLIEHKH «3aUTeHO-Y/I0B/IETBOPUTETLHO» 3aC/TyKMBAET CTYeHT, 00HAPY>KUBIINH 3HAaHUSI OCHOBHOTO y4e6HOTO
Marepuasna B 00beMe, HeOOXOAUMOM JJis1 lanbHeHIel yueObl 1 Tpe/ICTosIIIel paboThI 10 CeIfUaTbHOCTH,
CTIPABJISIIOIUICS C BBITTOJTHEHUEM 3aflaHKH, TTPelyCMOTPEHHBIX TIPOrPaMMOM, 3HAKOMbIN C OCHOBHOM
JIUTEPaTypOl, pEKOMEH/[0BaHHOU TTporpamMmMoii. Kak rmpaBusio, oljeHKa «3auTeHO-Y/[OBJIETBOPUTETLHO»
BBICTABJISIETCS CTY/I€HTaM, JOMYCTUBILNM [TOTPEIITHOCTH B OTBETE Ha SK3aMeHe U MPU BBITOJIHEHUU
5K3aMeHALIMOHHBIX 3a/IaHKH, HO 00/1a/jar0IUM HeoOX0JUMBIMU 3HAHUSIMH /ISl UX YCTPaHEeHUs TI0f
PYKOBO/ICTBOM TIpeTiofiaBaTe’isi;

- OLIEHKA «HE 3aUTE€HO» BBICTABJISIETCA CTYAEHTY, 00HAPY>KUBILIEMY MPOOEe/bI B 3HAHUAX OCHOBHOTO Y4eOHOTO
MaTepHalia, JOMyCTHUBIIIeMY MPUHIIUITHA/IbLHBIE OITUOKY B BBITOJTHEHUU TIPeYCMOTPEHHBIX ITPOrPaMMOi
3afaHui. Kak npaBusio, OLIEHKa «He 3aUuTeHO» CTAaBUTCS CTY[eHTaM, KOTOpble He MOTYT MPOAO/DKUTL 00yUueHre
WM TIPUCTYIIUTH K MPO(deCCHOHABHOM [1eTe/TbHOCTH 110 OKOHYaHUM By3a 0e3 [IOTI0/THUTE/IbHBIX 3aHSTHH T10
COOTBETCTBYIOIIeH ANCLIUTITHHE.

16



[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B
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Bormpocs! as
3 | 5 [Pasaen l.Tpepver 9 | 4| 4 0| 0 5 10 TeKy1Lero
Q3POrujpora3oHaMHUKH.
KOHTPOJISA
Bormpocs! ans
3 | 5 [Pasen 2. OcuosHble 13,840 | 4|5 10 TeyI1ero
MOHATHSA U ONpeje/eHus.
KOHTPOJISA
Bompocs! ans
TeKyI1lero
3 5 Paspen 3. Ypasuenue 11 6 4 0 2 5 10 KOHTPOJIS,
Hepa3pbIBHOCTH.
JlabopatopHast
pabota
Pazpgen 4. YpaBHeHust Bonpocs! ans
3 5 |gBwKeHMs uUjea/bHOrorasa | 11 6 4 0 2 5 10 TeKyllero
(ypaBHeHusi Jilsiepa). KOHTDOJIS
Bonpocs! gns
3 | 5 [Pasaens.Ypasueuue 11| 61| 4| 0 2 5 10 TeKyILero
JHepruu.
KOHTDOJIS
Paspen 6. Bonpocs! ans
3 5 |M3o3HTponunueckue Teuenusi | 10 6 4 0 2 4 10 TeKyIlero
rasa. KOHTDOJIS
Bornpocs! ans
Pa3pen 7. TeKyI1ero
3 5 |A303HTpOnMYeckue TeueHusi | 16 | 12 4 6 2 4 10 KOHTPOJIS,
HeCKHMaeMoro rasa. JTabopaTopHasi
pabota
Paspen 8. Bomnpoce! ans
M303HTpONHYECKHE TeUeHUs TEKYIIEro
3 5 15 | 11 4 6 1 4 15 KOHTPOJIA,
COKHMaeMoro ras3a (TeueHus B
JlabopatopHast
coriax).
pabora
Bonpocs! ans
Pazgen 9. TeKyLLero
3 5 |Heuso3HTpomuyeckue 12 9 2 5 2 3 15 KOHTPOJIS,
TeuyeHHs CKUMaeMoro rasa. JTabopaTopHast
pabora
Bcero 3a 5 cemectp 108 | 68 | 34 17 17 40 100
Bcero no aucurinae 108 | 68 | 34 17 17 40 100
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Kputepuu oneHuBaHus

OIIK-1

Bonpocbl omKkpbimoz2o muna:

Ne 1l Uro siBAsieTCs peMeTOM Kypca KiacChuyecKor TeopeTudeckor MexaHuku JKUAKOCTH U
I'aza (MJKT)

Ne 2 Kakue nocTynaThl Bceryja NpUHUMAIOTCS B KJIaCCUUeCKOM TeopeTHuueckoil MexaHrke
JKugkoctu u I'aza (MOKT)?

Ne 3 Kakue nocTynaTsl MO3BOJISAIOT UCIIO/Ib30BaTh MexaHWKy HbioToHa B MexaHuKe
XKugkoctu u I'aza (MOKT')?

Ne 4 OnucaHye TeyeHHs )KUAKOCTeN 1 Ta30B C MTOMOILbIO TT071eid TapaMeTPOB MPOUCXOAUT B
MeToze

Ne 5 OnucaHye TeueHUs XXKUJKOCTel U ra30B uepes ONKCaHUe /IBKeHUs UH/VBU/yalbHbIX
JKUJIKMX 3/IeMeHTapHBIX YaCTUL] IPOUCXOLUT B MeTofle

Ne 6 UTo mo3BoJIsieT UCII0/Ib30BaTh MOCTY/IAaT (TUMOTe3a) CIUIOIIHOCTH B MexaHuKe
JKugkoctu u I'aza (MXKT)

Ne 7 CKOpOCTb 00BEMHOTO PACIIMPEHUS HEC)KUMAEMOM >KUAKOCTH (Ta3a) paBHa

Ne 8 Uro criefyeT U3 Mofiesid BA3KOT0 ra3a (BsA3KOoM HbIOTOHOBCKOU JKUAKOCTH), eCJTU cpefia
TIOKOMTCSI WK JIBIKETCS KaK abCOJTIOTHO TBepAoe Teso?

Ne 9 IMpu BeIMIO/THEHWY WHTerpana aguadare Jlannaca-ITyaccoHa BAO/b TMHWY TOKA
SHTPOIHSA

Ne 10 Teuenue rasa B coruie JlaBasist Ha CBEPXKPUTHUUECKOM peXXUME SBJISIeTCS
Bonpocbl 3akpbimozo muna:

Nel Uro sBAsieTCs MpeAMeToM Kypca K/1acCuuecKol TeopeTndeckor MexaHuku 2KUAKOCTH U
I'aza (MDKT')

PHB,Z[EJ'I MeXaHHKH, B KOTOPOM H3yUadrtOTCs 3dKOHBI ABH>KEHHWS Y PaBHOBECHA )KHAKOCTEﬁ
1 ra3oB

Pasgen MexaHUKH, B KOTOPOM M3y4aroTCsl 3aKOHBI paBHOBeCHs TeUeHU >KUJKOCTeN 1
ra3oB ¢ 00TeKaeMbIMH TIOBEPXHOCTSAMHU TeJT

Pa3,qe11 MeXdaHHKH, B KOTOPOM H3yUarOTCsA CI)I/IBI/I‘—IECKI/IE " XUMH4YeCKHe T1poLeccsl,
MpoTeKarmye B XXUAKOCTAX U ra3ax

Pa3,qe11 MeXdHWKH, B KOTOPOM H3y4atOoTCsA (ba3013131e rnepexoAbl MeXay XUAKOCTAMU U
rasaMm

Ne 2 Kakuie noctynaTsl Bcersja NpUHUMAaIOTCS B KJIaCCUUeCKOW TeopeTHueckoid MexaHrke
Kupkoctu v "'aza (MOKT)

EBK/IMAOBOCTE MTPOCTPAHCTBA
ABCOJTIOTHOCTh BpEMEHH
CI/IOLIHOCTE Cpefibl
Crai[MoHapHOCTh TeUeHUs!

YueT BSI3KOCTH Cpe/ibl Ha OCHOBE MO/ HEIOTOHOBCKOM >KUIKOCTH
Ne 3 UTO0 MO3BOJISAIOT UCIIOIB30BaTh NTOCTYJ/IATHI O €BK/IMA0BOCTU IPOCTPAHCTBA U
abCoJIIOTHOCTH BPEMEHH

Ucnons3oBate MexaHuKy HeroTOHa
3aBUCUMOCTb KOOPJMHAT MPOCTPAHCTBA OT BPEMEHU U CKOPOCTH JIBU)KEHUS

Crieljia/ibHY10 TEOPUIO OTHOCUTEBHOCTH
Ne 4 UTo no3Bo/sieT UCII0/Ib30BaTh MOCTY/IaT (TUMOTe3a) CIIOIIHOCTH
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Ne 5

Ne 6

Ne 7

Ne 9

Ne 10

HenpepbIBHOCTH 110/1e}i TapaMeTpoB ra30MHaMUueCcKiX QYHKLMH 1 arnapar
MaremMaTHyeCcKoro aHanr3a

MoneKyasipHOKMHeTHYe CKYI0 TEOPUI0

[MTpuHOMIT 06PaTUMOCTH ABVKEHHUS

,Z[OHOJIHI/ITEJ'ILHO K TpeéM OCHOBHBIM IIOCTYyJ/IdTaM MXT TIPUHUMAETCA TUuroTes3a O
CIIpaBei/IMBOCTH KJ1aCcCUUeCKOM TePMOAWHAMUKH, YTO 3TO O3HAUAET U UEM I1O3BOJIAET
I10J/Ib30BaThCA

BPEMH npuxona SHGMEHTapHOﬁ )KH,Z[KOFI UaCTULbI B TepMOJAMHAMUUECKOE PaBHOBECHE
MHOT'O MeHbIlIe BpEMEHH 3dME€THOI'O N3MEHEHUWA ra30JMHaMHU4eCKHX IMapaMeTpOB IIpHU ee
ABWOKeHHHU. Mo>kHO CUUTAaTh, UTO CpeZida B HaCTHLe HAXOAUTCA B TepPMOAMHAMKWYECKOM
PaBHOBEeCHHU U KUCII0/Ib30BaTh 3dKOHBbI KJIaCCHUeCKOU TePMOJWHaMHKH

BPEMH npuxoga SHEMEHTapHOﬁ )KI/I'E[KOI‘/’I UdCTULbI B TepMOJAWMHAMUUECKOE paBHOBeCHE
MHOTI0 00JIBIIIe BpEeMEHHU 3aMEeTHOI'0 U3MEHEHUS I'a30AMHAMKUUeCKUX ITapAMETPOB I1pU €€
ABHDKeHHHU. MO>KHO CUUTaTh, UTO Cpela B UaCTULe HaxXOAUTCA B TeEPMOJHHaMHWYeCKOM
PaBHOBeCHH U KUCII0/Ib30BaTh 3dKOHBI K/IaCCHUeCKOU TepMOJWHaAMHKH

Kakum KputepusiM oTBedaeT BBOAUMBIM B MIOCTy/IaTe CIUIOITHOCTH (hr3uue CKUA
OeckoHeuHOMaJIBIH 00beM (3/1eMeHTapHast )KK/JKasi YaCTHIIA)

IT0 00beM, KOTOPBIN COAEP>KUT HACTOJIBKO MHOTO MOJIEKY/I, UTOOBI Cpe/IHIE
XapaKTePUCTUKH (TJIOTHOCTh U APYTHe) ObTH YCTPOMUMBEI K U3MEHEHHUIO 3TOTO 00bemMa

910 06BEM, pa3Mepbl KOTOPOTo NpeHeOpeXXMMO Maslbl TI0 CPaBHEHUIO C Pa3MepoM
XapaKTepHOro ra3ofJuHaMU4YeCcKoro TeueHus L, Tak uTo ero cpefiHve XapaKTepUCTUKU
(TJTOTHOCTB ¥ APYTHE) He 3aBUCAT OT pa3Mepa 3TOro o0bema

Uucio Knyacena Kn « 1

XapakTepHblii pa3mep TeueHust L Jo/okeH ObITh BeTMUMHOM TOPsiZiKa JTMHBI CBOOOHOTO
rpobera MoJsieKys

KonvuectBo MosieKyn B 00beMe JO/KHO ObITh He MeHee 1 MUIJTMOHA
Uro omnuvckiBaeT MeTo, iiniepa B TUIPOAUHAMUKE

OmnucaHue TeueHHUs )KI/IAKOCTGI‘/Jl U ra3oB C MOMOIBHO rojiei napaMeTpoB

OnucaHue TeueHust )KHAKOCTEﬁ W T'a30B Uepe3 OornrcaHre OBYDKEHWS MHAWBHUAYA/IbHBIX
JKUOKUX 3/7IEMEHTAPHBIX UaCTHUIL]

CHUMMeTPHUYHOCTh TeH30pa HarpsKeHUH SIBMSIeTCSl CTPOTUM C/ie[ICTBUEM BbITTOTHEHUS
KaKOTO 3aKOHa

3akoHa M3MeHeHHsI MOMeHTa KOJIMueCTBa ABIDKeHHA
3akKoHa M3MeHeHMs KOJIMUeCTBa ABYDKeHHA

3akoHa U3MeHeHUs1 (COXpaHeHWsI) IHePTHUU
Kak omnpepensieTcsi TOuka MpOCTpaHCTBA B MOJIE/H CILIOIIHOW Cpefibl?

Kak MUHMMa/bHBIN 00BEM, B KOTOPOM COJIEPYKUTCSI OTPOMHOE KOJIMUECTBO MOJIEKY/I U,
Kak CJIe[ICTBHe 3TOT0, BCe MapaMeTpbl Cpe/ibl 0JHO3HAUHO OTpe/ie/eHbl

Kak OGLéM, B KOTOPOM B pa3Hble MOMEHTHEI BDEMEHH MOXKET KdK IMPUCYTCTBOBATD, TdK U
OTCYTCTBOBATH BeIeCTBO CpeAbI

Kax Touka cpezibl, B KOTOPO# B JAHHBIN MOMEHT BPeMeHH TIPUCYTCTBYeT BelLleCTBO
cpefibl

Kak maTeMaTrueckasi TOuKa (reOMeTpHUeCKOl 00BEKT, He UMEOILHI pa3sMepOR)
CooTHecHuTe Ha3BaHUs U UX OTIpe/ieNieHust

1. Cxxumaemas cpeza
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2. Hecxumaemas cpezia

A. Cpepa, B KOTOpO# Macca BelljeCTBa B e[JUHULIE 00beMa MOYKET U3MEHSIThCS
b. Cpeza, B KOTOpO#i Macca BelllecTBa B eJuHHMLe 00beMa MOCTOsTHHA

B. Cpega, B KOTOpO#1 1aB/ieHUE U TeMIlepaTypa MOCTOSIHHbI

I". Cpezia, B KOTOPOIA /iaB/ieHHe MTOCTOSIHHO
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