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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 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 — 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

DOpPMHUPOBAHHIO KOMITETEHI[UH CITY>KUT IOCTKEHUE C/IeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUA:

Ha yPOBHE Tpe/iCTaB/lIeHNiA: TIPHOOpeTeHre CTyIeHTOM 3HaHWH B 00/1aCTH a3pOruipora3oquHaMUKHY;

Ha YpOBHE BOCIIPOM3Be/eHUs: OIMCaHWe Mofeell asporuAporasofUHaMUK{, OCHOBHbIE MeETO/bI
pacueta 3ajau a’poryWApora3oJUHaMUKUA, METOAbI TeOPeTUUYeCKOT0 U 3KCIIepPHMEeHTATbHOTO HCC/Ief0BaHUs
Tpoljecca JI0- ¥ CBePX3ByKOBOTO TeUeHHs ra3a;

Ha YPOBHE TIOHUMAaHUSI: U3yYUTh OCHOBHBIE METO/IbI PacUeTa a3pOorH/[pora30inHaMUKHY;;;

YMeHUs:

TeopeTHUeCKHe: OTPeAe/sTh PEKUM ABWKEeHUs U BUIBl COTIPOTUBIIEHUM PycC/a TIOTOKa B 3aBUCUMOCTH
OT peXkrMa JBWKeHMsI; aHa/IM3UPOBaTh MPOLieCC TeueHus /10- U CBePX3BYKOBOT'O rasa;

[pakTryeckue: pelaTb 3aJa4ul a3pOTHUAPOra30JUHAMUKUY;;;

HaBbIKU:

TOCTAHOBKMA W DpeIleHrs] TMpaKTUUeCKWX 3a7iad; WCIOMIb30BaHUS DPAaCUYeTHBIX 3aBUCUMOCTEN [ist
orpe/ie/ieHus IapaMeTpOB MOKOALLENCS U IBIKYLLeNCs )KUKOCTH; ONpeZiesisiTh CKOPOCTh TIOTOKa;;.

OIIK-5

3HAHUA:

Ha yPOBHE Tpe/ICTaB/IeHNIA: TIPUOOpeTeHre CTyIeHTOM 3HaHWH B 00/1aCTH a3pOrH/IpOra30JUHaMUKMY;

Ha YpOBHEe BOCIIPOM3BeJIeHHMs: OIMCaHWe MOZesiell asporyuApora3oJuHaMUKA, OCHOBHBIE METOZbI
pacueta 3a/ilau a’pOTHUAPOTa30JUHAMUKUA, METOAbI TeOPeTUYeCKOTO U 3IKCIIePUMEHTATBLHOTO HCC/IeTOBaHMUS
Tpoljecca Jj0- ¥ CBepX3ByKOBOT'O TeUeHHs rasa ;

Ha ypOBHe TIOHUMaHUs1: U3yUHTh OCHOBHbIE METO/BI pacyeTa aspOorh/pora3oUHaMUKY;;

YMeHus:

TeopeTUYeCcKue: OMNpesessiTh Pe)KUM JBIDKeHUS] U BUAbI COTIPOTUB/IEHUI pyc/a TIOTOKa B 3aBUCHUMOCTU
OT pe)XkrMa JBV)KeHUsI; aHa/TM3UPOBaTh MPOLeCC TeueHUs /[0- U CBePX3BYKOBOT'O rasa;

ITpakTryeckue: pemaTb 3aJa4dl a3POTHUAPOra30JUHAMUKY;;;

HABbIKU:

MOCTAHOBKM W pelleHus] TPaKTUYeCKWX 3afiad; WCTO/b30BaHUS PACUeTHBIX 3aBUCAMOCTEM [iist
orpe/ie/ieHus IapaMeTPOB MOKOSLLeNCs U ABKYILeNCs )KUIKOCTH; ONpeZiesisiTh CKOPOCTb TIOTOKa;;.



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.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, ®N3UKA, TEOPETUUYECKASI MEXAHUKA.

Copep>kaHue AUCLUTIIMHBI SIBsIeTCST OCHOBOM Ayisi ocBoenust aucturivd: TASOJUHAMMYECKUE
N PAJUOOPUBNYECKHUE IIPOBJ/IEMbBI IIPOXOXJIEHUA ATMOC®EPHI, [BUTIATEJ/IN
JIETATEJIBHBIX AIIIIAPATOB, IJUHAMMKA IT1OJ/IETA JIETATEJ/IbHBIX AITTIAPATOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTU4yeCKOro aHajn3a U MOJeJIMPOBaHusl, TEOPETUUECKOTO U SKCIIePUMEHTA/IbHOTO UCC/Ie0BaHUS
JI7IsI pellieHUsT MH)KeHePHBIX 3a/iau ITpodeCCUOHaIBHOM eI TeTbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (pr3nyecKrie ¥ MaTeMaTHueCKre MOJIe T UCCIelyeMbIX TTPOIIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHepHBIX 3a7au



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

IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

OIIK-5

Paspen 1. Ilpegmer asporupporasogMHaMHKH.
AsporujporasofiMHaMuyKa Kak pasjes MexaHuku. 3a/laud, peliiaeMble
a3pOru/pora3ofAMHaAMHKON. Pa3siesibl a3porupora3oMHaMUKH.

Paspen 2. Paspgen 2. OcHOBHbIe NOHATHS U onpefe/ieHus. [Tousrue
CrIoIIHON cpesipl. [ToHsTHe NerkogeopMupyeMoit (TeKyueit) cpebl.
Cx S A HeCK cpeza. IToHATHe )XUJKOM YaCTHLBI U
CKOPOCTH JXM/IKOH yacTuLibl. TepmMoMHaMUuecKre rapamMeTphbl ra3oB v
napoB. CoBepllieHHbIe Ta3bl. BA3KOCTb U TeNI0MpoBOAHOCTh ra30B.
HeBsi3K1e 1 HETeN/IONPOBOAHBIE (M309HTPOMUYECKUE) TeUeHHs].
BHYTpeHHSIsl SHeprHsi U SHTA/IBITNS Ta30BbIX OTOKOB.

10

12

12

Paspen 3. YpaBHeHue Hepa3pbIBHOCTH. DOPMy/IMPOBKA 3aKOHA
COXpaHeHHsI MacChl KUZIKOW YacTULbl. [JBepreHI|st CKOPOCTH — CKOPOCTh
06beMHOl AedopMarLiiy XKUAKOH uacTuLbl. Kpurepuii CKUMaeMoCTH 1
HeCKUMaeMOCTH T0TOKa.

12

12

Paspen 4. YpaBHeHusi ABH)KeHHUs Hea/IbHOTO0 ra3a (ypaBHeHHs
iinepa). Cusbl Bsi3koro TpeHust. ['unote3a Hbl0TOHA 0 BA3KUX
HampsDKeHUsIX. YCIoBHe peHeOpeXkeHHst BA3KUMU cunamMu. HeBsiskuid
(MaeanbHeIi) ras. Bropoii 3akoH HbloToHa /151 IBUKEHUST HflealbHOro
rasa B rPaBUTALIMOHHOM Mo/le — ypaBHeHus Jiinepa. HauanbHble 1
rpaHHyYHble yc1oBHs. [ToKosIIasACs TshKeast )KUAKOCTb — ypaBHeHHe
T'U/IPOCTaTHKK (Kak pellleHue ypaBHeHUs Diinepa). [Toxosimuiics
CKMMaeMbIii ra3 B rpaBUTALIMOHHOM Mofle — ypaBHeHHe aTMocdepsbl (Kak
pellieHre ypaBHeHust Oisiepa).

11

10

10

Paspesn 5. YpaBHeHHe 3HepruH. [ToHsTHE JTMHUU U CTPYHKH TOKA.
TTonHast 5Hepruisi ABWXKYILEroCsi rasa. 3aKOH SHEepruu Jisi CTPYHKH TOKa.
Cryyaii M303HTPONMYECKOTr0 TeueHust — ypaBHeHHe bepHym.

10

10

Paspaen 6. M303HTpOonMueckue TeueHus rasa. Crucrema ypaBHeHHH
ABWKEHUS U305HTPOIMMYECKOI0 TeUeHHs COBEPIIeHHOro rasa. CKOPUCTB
3ByKa. []0- 1 cBepX3BYyKOBble TeueHus. Unciao Maxa. I'a3opuHamuyeckue
dyHKIMM.

10

10

Paspen 7. I309HTpONHYeCKHe TeUeHUsI HeC)KMMaeMoro rasa.
VI3Mepenysi laB/ieHUi B OTOKE C MOMOLLbIO IPHMEMHUKOB JlaB/leHus!
(ITuro, ITuro-IIpanarns, [lpanatis, Benrypu). O6TekaHHe TOTOKOM
TBep/BIX Te/l. A3pojjiHaMuuecKre CUIbl U XapaKTepUCTHKU. LieHTp
JlaB/IeHHst TeJla. YCTOHUMBOCT JleTaTe/IbHOro anmnapara. BosHHMKHOBeHHe
O//bEMHOM CHJIBI, CU/IBI I0G0BOTO COMPOTUBIIEHUsI U MOMEHTA TaHTraxa Ha
TpUMepax 0CeCHMMETPUYHOTO Tefla ¥ MPOGUIIs KpbLIa.

20

15

12

12

Paspen 8. 303HTpONHUYeCKHE T oK o rasa (T B
cormax). TeueHue B KaHaIax TIEpEMEHHOI'0 CeueHus. Coruia u
mddysopel. Como Jlapass. Pexxumbl HcTedeHHs U3 coria. Kputnueckoe
HCTeueHHe U3 corla. Kputuueckue napameTpsl TedeHusi. PacxogHast
¢ynkuus corta. CreneHb HepaCYeTHOCTH CTPYH. Pacuer mapameTpoB
TeueHHs B corie JIaBasis ¢ MOMOLLbIO Ta30/MHAMUYECKUX (QYHKLMI /151
0/IHOMEPHOI'0 TeUeHHsl 1 /IByMepHOro TeueHust (Moze/b chepuyeckoro
nc-rom-mxa). TAra COIvia. YCAOBUS MakCMMyMa U MUHUMYMa TATU.

20

15

12

12

Pa3gen 9. Hen3o3HTponuueckHe TedeHHs CKMMaeMoro rasa. Bsskue
TeIrIonpoBoAHble TeueHusi. Yucsio PeiiHonb/ca. JlTaMuHapHOe |
TypﬁyJIEHTHOe TeueHUs1. [IoHATHe BSI3KOTO TIOrPaHUYHOI0 CJI05. Teuenus
CO CKauKaMH yTJIOTHeHHUS. Bo3HUKHOBeHHE CKayKOB. HpﬂMOﬁ M KOCOW
ckauki. COOTHOLLEHH e [TapaMeTpoB Ha cKaukax. Azuabara PaHkKuHa-
Ttoronuo. V3mepenus faenenuid Tpy6koit ITuto-Ilpanaris B
CBEPX3BYKOBOM ITI0TOKE.

20

15

12

12

Bcero 3a 5 cemecTp

108

68

34

17

17

40

100

100

Bcero no gucuuninHe

108

68

34

17

17

40

100

100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep n
HauMeHOBaHHUe
pasjena
JUCHMIIUHBI

Tema MNPAKTUHYECKOI'0 3aHATUA

Oo0neMm,

aya.
4acoB

Paspen 2. Pasgen 2.
OCHOBHBI€ TTOHATHSA U
oIpe/ie/IeHusl.

6

[ToHsiTHE «TOUYKM» MPOCTPAHCTBA CIVIOLIHOM cpefbl. Kpurepuii
criiomHocty — unco Kayacena (Kn). KomnuectBeHHbIe
XapaKTepUCTUKH JIMHEeHHON U 00beMHOU fiedopmariii. CKOPOCTh
JMHEHHOM 1 00beMHOM JjedopMarivi. 3aBUCUMOCTb CKOPOCTH
nedopmMaliviy 0T BO3HUKAIOIIUX B cpefie HarpsbkeHui. CoBepIlieHHbBIN
ra3. YpaBHenue Kiaiinepona. KoadduimenT Baskoctu. ['unoresa
Hetorona. KosdduimenT TernonpoBogHOCTH. 3akoH Dypre.
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Tennoémkocts rasos Cp u CV. OHrponus. BHyTpeHHss Heprus u

sHTanbOus. VI303HTpoNruYecKoe TeueHue.

3aKoH COXpaHeHHs1 SHePTUM /sl KUJKOWU YacTHULbl. VICTOUHHKA U
Pazpen 3. YpaBHeHue .

2 CTOKHM Macchl. JluBepreHuys cKopocTu. @usryeCcKu CMbICIT 1

Hepa3pbIBHOCTH.
«TIPSIMBIX» POU3BOJHBIX CKOPOCTH.
Bropoti 3akoH HbroTOHa /7151 ABVKYII[ENCS B TPaBUTALIMOHHOM T10JIe
Pazpen 4. YpaBHeHus pout AJIA ABIKYI p H
BYOKOHIS PKUJKOW YaCTULIBI B OTCYTCTBUE BS3KOrO TpeHus. ['pajueHT faBieHus!.
3 ﬁ eA/ILHOTO ra3a HauanbHble 1 rpaHnyHble yciioBus. Ciaydaid MOKOALENCS TSKeI0U 2
A N JKUJKOCTU. YpaBHeHUe ruzipoctatiku. Ciyuaii TOKosIero rasa.
(YpaBHeHwus Ditnepa).
YpaBHeHUe aTMocChepHI.
Crpylika Toka. [TonHas sHeprusi MoToKa. YpaBHeHUe SHepruu.
4 Pa3zpen 5. YpaBHenue |M303HTponMuecKoe CTalMOHApHOEe TeueHue. YpaBHeHue bepHysinu B 1
SHEeprumu. o0111eM BUzie U /1711 HECKMMAaeMOIr0 M CKUMAaeMOTO TEUeHUH.
MaxkcuManbHasi CKOpoCTb IIOTOKaA.
Marbie Bo3MYILeHUs YTIPYTroi cpedbl (3ByK) U CKOPOCTh 3BYKa.
Paszern 6 3ByKOBOe ZiaBjieHre. Jlorapudmuueckast 1iKasa AJis u3MepeHust
ACT . WHTEHCUBHOCTHU (cuJibl) 3ByKa (10 u /Jba). Uucino Maxa. Cuctema
5  |W303HTpOnMYeckKue N 1
TeUeHMsI ra3a YPaBHEHUH /151 U303HTPONHUYECKOTO CXKMMAeMOro CTaljMOHapHOTO
’ TeueHUs COBepIIIeHHOro Ta3a. ['a3oanHaMudeckrie GyHKIIWH.
KpuTnueckoe TeueHre U KpUTHUYECKUE TTapaMeTPhl TeUEeHUsI.
Pasgen 7. [MpuemHuky (Tpyoku) AaBnenus: [Turo, ITpanatns, TTuto-TTpaHaTis.

6 N3osuTpormueckre | Tpybka BeHTypu. PacueT 1oHOTO M CTaTHUeCKOTO JlaB/ieHHH MOTOKa 3
TeUeHUst 10 U3MePeHUsIM NIPUEMHUKOB JiaB/ieHus. A3poIHaMUyeCcKre CUIbI,
HEeC)KMMaeMoro rasa. |MOMEHThI U Ko3(p@UiieHThI. YcToHuuBOCTS JIA.

Pazpen 8.

Corno JlaBasis. PexxuMbl ucteueHusi. PacueT rmapamMeTpoB TeueHUs B
N3o3HTpONIMUECKre

corute JlaBasns (ogHOMEpPHOe TeueHHe). Pacuer rapamMeTpoB TeueHUs B

7  |TeueHUs] CKUMaeMOTro 4

rasa (TedeHust B corute JlaBassi (qBymepHOe TeueHue). Pacxof rasa uepes coruio.
HepacueTtHoCThb cTpyu. PeakTuBHas cuia (Tsra) cora.
Comiax).
Paszern 9 Bs3rocTh. Uncno Pelinosnbaca. JlamuHapHOe U TypOy/IeHTHOE TeUeHUsl.
A ’ [MorpanuuneIii cyioit. Ckauok yriioTHeHUs1. COOTHOIIIEHe TapaMeTpOB
HewnsosnTponnueckue

8 Ha ckauke. Azvabara PsnkuHa-Tforonro. Pacuer mojHoro u 3
TeyeHUs CKUMaeMoro o
rasa CTaTUUeCKOro [JaB/IeHUH CBEPX3BYKOBOIO ITOTOKA M0 U3MepeHUSIM

) TpyOKo#i TTuto-IIpanaTis. [ToTepsi MOMHOTO JAB/EHUS HA CKAauKe
Bcero 3a 5 cemectp 17
3.3. JTabopaTopHbIii NPAKTUKYM
O0neMm,
Ne Homep u HaniMeHOBaHHe pa3jesa
TeMa /1a00pPaTOPHOro NPaKTHKyMa aya.
n/n JUCIMILTAHBI
4acoB
1 OrnipesiesieHNe a3pOAUHAMUYECKUX XapaKTePUCTUK 3
Mpo@uis 10 pacTipe/ie/IeHHI0 JaBIeHuUs
Pazpen 7. I303HTpONMUeCKre TeYeHUs I/Ip ¢ PAcTIpeA 4
HeCKIMAeMOro Ta3a. cciejoBaHUe a3pOAUHAMUYeCKUX

2 XapaKTepUCTUK OTepeHHOro TeJia Ha 3

a’poIMHaMHUYeCKUX Becax

3 |Pa3gen 8. M3o3HTpOnUueckre TedeHus |[TeueHus rasa o corty Jlasams 3

4  |oKUMaeMoro rasa (TeueHus B COMUIax). |McTedeHMs ra3a U3 COCy/la KOHEUHOro oObeMa. 2

5 CKauKH yTIJIOTHEHHSI B CBEPX3BYKOBOM 3
Pazpen 9. HenzosHTponuyeckue TiepepaciiMpeHHOM CTpye.

6 TeUeHUsI CKUMaeMOro rasa. HarekaHnue cBepx3BYKOBOM CTpyU Ha Tperpajy 3

KOHEUHBIX pa3MepoOB
Bcero 3a 5 cemectp 17
3.4. CamocrosTenbHas padora crygenra (CPC)
Ne Homep u HauMeHOBaHMe Oo0nemMm,
Copep)xaHue yue0HOro 3aJaHus
n/n pa3jesa JUCLUIIUHBI 4acoB

1 |Pa3pen 1. IIpegmer IToBTOpEHME 1 OCMBIC/IEHHE CBEJIeHHI 0 METOZaX pa3ieeHus 3

a’pOTHAIPOTa30ANHAMUKH. |MeXaHUKHU (Kak pasziesia GU3mrKu) Ha Io[pa3/iesibl, O IpeaMeTe 1
3a/lauax, pellaeMbIX a3pOruipora3oiHaMUKOM.
7 22747




2 Paspen 2. Paspen 2. N3yueHue ripe/lyCMOTPEeHHBIX MTPOTrPAaMMOM AUJIAKTUUE CKUX 3
OCHOBHBIe TIOHATUS U e/IMHUL] 110 peKOMeH/lyeMOH JIuTeparype.
3  |ompejesieHusl. IToaroToBKa K pakTuyeCKUM 3aHATUSM 1
4  |Paspen 3. Ypasnenne N3yuenue Tpe/lyCMOTPeHHbIX MIpOrpamMMoM JUaKTHYeCKUX 3
HepA3PBIBHOCTH. ©/IUHULL [10 PeKOMEeHyeMOM JiuTeparype.
5 [ToaroTroBka K MpakTAYe CKUM 3aHSATHASIM 1
6 Pa3pen 4. YpaBHeHus N3yuenne Mpe/lyCMOTPeHHBIX TpOrpamMMoi JUJaKTH4Ye CKUX 4
JIBIDKEHUS M/1ea/lbHOTO Ta3a |€IMHULY [10 pEKOMEHJyeMOU JIATepaType.
7  |(ypaBHeHus Dinepa). IToAroTOBKa K NMPAaKTHUYeCKUM 3aHSITHAM 1
8  |Paszen 5. Ypauenue N3yuenue Tpe/lyCMOTPeHHBIX MIpOrpamMMoMN JUaKTHYeCKUX 4
S e/IUHUL [10 PeKOMEeHyeMOM JiuTeparype.
9 [ToaroroBka K IpakTAyeCKUM 3aHATHAM 1
10 Paspen 6. N3yuenue Mpe/lyCMOTPeHHBIX NIpOrpaMMoi JuaKTUYeCKUX 3
V303HTpONMMUeCKHEe TeUeHMsI |€JMHUL] IT0 PEKOMEH/yeMO JIuTeparype.
11 |rasa. ITogroToBka K npakTuyeCcKUM 3aHATHSM 1
12 Pazpmen 7. N3yuenue Tpezy CMOTPeHHBIX NIpOrpamMMoi JUaKTH4YeCKUX 4
V309HTpONHYECKHE TeUueHus |€IMHUL] TI0 peKOMEeH/IyeMOM JIuTeparype.
13 |[HeCKHMaeMoro rasa. [ToAroTOBKA K MPAKTHUYECKHUM U J1a00PaTOPHBIM 3aHSTHSIM. 1
14 |Pasnen 8. Odopmnenne 0TUeTOB /151 3aIUTHI JIP 1
15 |M3osnHTponuyeckue TeueHus [10AroTOBKa K MPAKTUUECKUM 1 1aOOpaTOPHBIM 3aHSTHSIM. 2
16 C)KAMaeMOro rasa (Te4eHust |VisyyeHue rpe/lyCMOTPEHHbIX TIPOrPaMMOi JH[aKTHUe CKUX 2
B COILIAX). eIMHUL] 110 peKOMeHlyeMoi iiTepaType.
17 OdopmiieHre 0TYeTOB [i71s 3aLUThI JIP 1
Pazpen 9.
18 IToaroroBKa K MPaKTUUYECKUM U J1a00PaTOPHBIM 3aHATUSIM. 2
Heu3sosnTponuueckue >
19  |reuenns cxumaemoro rasa. N3yuenue Tpe/lyCMOTPeHHBIX MPOrpaMMOH /IM/IaKTHYe CKUX ’
e/IUHUL [10 PeKOMEeHyeMOM JiuTeparype.
Bcero 3a 5 cemecTp 40
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 6| 7 8 9 (10/ 11 | 12 | 13 | 14 | 15 (16| 17
BP3/, BP3/], OTu. OTu.
5 BP3[l| | Oru.mo BP3|4PBP3/] Otu. mo |BP3M|PBP3/]| mo |[BP3/] mo |BP3[|/P I;I;I?
JIP JIP JIP JIP )
YcnoeHble 0603HaueHUSI:
e JIP — auarHoCTHUeCKasi paboTa;
e BP3]l — Bompockl 10 paszeny;
e Ortu. 1o JIP — otuet nio JIP;
e 1ud. 3au. — auddepeHIPOBAHHbII 3aueT.

TeKyIHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbBIE UHTEPBAJIb B
cnenyromx dpopmax:
JMarHoCTUYeckKas pabora;
BOIIPOCHI TI0 pa3zeny;
oruer 110 JIP.

ITpomexxyTouHasi aTTecTalys MPOBOAUTCS B hopmax:
IuddepeHIMPOBaHHBIN 3a4eT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A.T. Tony6es, A. C. Emuxun A.C., B. T. Kanyrun. Aspogunamuka. M.: V3a-Bo MI'TY um. BaymaHa.
3onotas kosnekuus, 2017, s51. pec.
2.T. A. AkumoB, B. A. 3asumko, M. I'. Moucees ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
AsporasoguHamuka. Y. 2 Ornvcanue gabopatopHbix pabot. BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
2009, 5. pec.
3. [I. B. Anekcanzipos, A. FO. 3ybapes, JI. FO. Vckakoga. . TTpukiaziHas ruipojuHaMuka. Mocksa: FOpaiirt,
2022, s51. pec.

. W. A. banaranckuii. . OCHOBBI 6a/JTMCTUKY U a3poauHamMuku. HoBocubupck: HI'TY, 2017, 351. pec.

. M. T. Mouceeg, FO. M. IlupkyHoB. . OcHoBbI asporazoguHamuku. CI16.BT'TY "BOEHMEX" um. []. .
Ycrtunoga, 2006, 3. pec.

6. M. I'. Mowucees, FO. M. ITupkyHoB. . OcHOBbI asporasoauHamuky. CIT6.BI'TY "BOEHMEX" um. [I. ®.
Ycrunosa, 2006, 175 3k3.

7. C. A. Kabanos, [I. C. Kabanos, ®. B. MuTuH. . PacyéT a3poruipojiHaMU4eCKIUX XapaKTepUCTHK 1
TpaeKTOpuil MoABMWKHBIX 00bekToB. CIT16.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2019, 41 3K3.

8. C. B. Benos, 5. B. Koagpos, E. B. Ocunog. . ['unep3BykoBas aspoguHamuka. OpeH0ypr: 13g-so OI'Y,
2017, an. pec.

9. FO. M. LIupKyHOB. . JIeKI11 110 MeXaHHWKe XXUIKOCTH U ra3a. CI16.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2013, 31. pec.

[S2 08

5.2. [lorionHUTeIbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsl.

5.3. Ilepuoguueckue U3fiaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOIUMBIX /IS
OCBOEHMsI TUCLIUITUHBI, 3/IEKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — DBC Jlans;

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-OMOMMOTeUHast CHCTeMa;

3. https://urait.ru/ — I'maBHas — O6pa3oBaresibHas miardgopma FOpaiit. 11 By30B U CCY30B.;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmioreka BI'TY «k BOEHMEX» um. [1.®. YCTHHOBA;

5. https://ibooks.ru/ — 3BC AHOyKC.py - 3T0 60/bI1I0M BLIOOp aKTya/IbHOM JIUTEPATyPhI Ji/Is1 Balllek
O1O/INOTeKH B 37IEKTPOHHOM BUJIE.

CoepeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - Hayunast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcTOBas 37ekTpoHHas 6uboTeka Poccutickoro doHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHMI.

VHdbopMalioHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perynvpoBanusi: HopMmbl, mpaBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# [TOpTa IpaBoBOM MHPOPMALUH.

5.5. TIporpamMMHoe obecrieueHue:
He TpebyeTcsl.

5.6. H(dopmaliMoHHbIe TeXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. 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:

CTeLaIM3upOBaHHbIe TpeOOBaHus 10 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. JTaGopaTopHbIe 3aHATHA:

1. YcTaHOBKa /1/1s1 U3yUeHUs] UCTeUeHUs rasa u3 6asioHa.

6.4. Ilpouee:

1. pabouee mMecTo mperofaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboune MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
I/ paboThI B 37IEKTPOHHOM 06pa3oBaTebHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
A3POI'IPOTA30ANNHAMUKA

AnHoTanusa paboueii nporpaMMsl

Oucuunmaa ADPOTUJIPOTA3OAUHAMMKA  sBisieTcsi AWCLUATUIMHON 00s13aTe/IbHOM 4YacTH
0ioka 1 mporpaMMbl TMOATOTOBKM IO HampaeieHuto 24.05.01 IIpoekmupoeaHue, npou3eo0cmeo u
sKcnayamayus pakem U pakemHo-KOCMUYECKUX Komniekcos. [JUcLuIUIMHa peanusyeTcss Ha (Qaky/nabTeTe 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  €CTEeCTBEHHOHAY4YHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTh4yeCcKoro aHaiv3a M MOJeIUpPOBaHUs, TeOPEeTUUYEeCKOr0 U SKCIIepUMEHTalbHOr0 WCCAe0BaHUs [l
pellleHus] UH)XKeHePHBIX 3a71ad ITpodeCCUOHATLHOM 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.

Co,qepx(aHHe AUCLUITVIMHBI OXBATbIBA€T KDYI' BOIIPOCOB, CBSA3dHHBIX C aSpOFH,E[pOFaSOAHHaMI/IKOﬁ PakeTHO-
KOCMHNYeCKHUX CHUCTeM.

[TporpamMmoii AUCLIUI/IMHEI TIpelyCMOTPEeHBI CJie[jyIoIie BH/bI KOHTPOJIS:

Tekylui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIE BpeMeHHble HHTepBaJIbl B
cnenyrommx ¢popmax:
e JMarHoctuyeckas pabora;
e BOIMPOCHI TI0 pa3zieny;
e oruer 1o JIP.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOmias TPyJ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpamMMol JUCIUIJIHHEL
TIpe/[yCMOTPeHBI JIeKLIMOHHBIe 3aHATHS (34 4.), mpakTuueckue 3aHsTus (17 u.), maboparopHblii mpakTikyMm (17
4.), camMocTosATe/TbHas pabota crynenTta (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.

HaumeHoBaHue padoThI PexkomeHiyeMas iuTeparypa prm:{?éKOCTb’
Paspen 1. Ilpegmet asporujporasoguHaMuKH.
FO. M. IlupkyHoB. . JIeKunu 1o MexaHuke
>xupkocTy v rasza: CII6.BT'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2013 (1.1)
[ToBTOpPEHME U OCMBIC/IEHHE CBE/IeHHUH O W. A. Banaradckuii. . OCHOBBI Oa/VTHCTUKK U
MeTOoZax pa3zeieHus] MeXaHUKH (Kak aspopuHamuku: HoBocubupck: HI'TY, 2017 (1)
pa3zena (GU3MKW) Ha TIoApasfienbl, O M. I'. Mowucees, FO. M. TupkyHOB. . OCHOBBI 3
rpegMeTe M 3a/iauax, peraeMbIxX asporazoguHamuku; CI16.BT'TY "BOEHMEX"
asporu/Ipora3ofAHaMHUKOM. uM. [1. ®. YcruHosa, 2006 (1.1, 1.2)
A.T.Tony6es, A. C. Enuxun A.C., B. T. KanyruH.
AspoguHamuka: M.: U3n-so MI'TY nm. baymaHa.
3onotas kouteknus, 2017 (1)
Wroro no pa3geny 1 3
Paspgen 2. Pa3pgen 2. OCHOBHbBIE IOHATHA U ONpe/e/IeHUs.
VI3yueHue [pe/yCMOTPEHHBIX N. A. Banaranckuii. . OCHOBBI 6A/UTUCTHKY U
[POrpaMMO¥ M/JAKTHYECKIX efiHUL| 110 | APOAMHAMUKM: Hosocubupck: HI'TY, 2017 (2,5) 3
DEKOMEH/YEMOii TUTEpaType. M. I. Moucees, FO. M. ITupkyHOB. . OCHOBBI
asporasoguHamuku: CI16.BI'TY "BOEHMEX"
[MoaroToBKa K NpakTA4YeCKUM 3aHSTUSM um. [I. @. Yerunosa, 2006 (1.3, 1.4) 1
Wroro no pa3geny 2 4
Paspen 3. YpaBHeHHe Hepa3pbIBHOCTH.
M. I'. Mowucees, FO. M. LIupkyHOB. . OCHOBBI
VisyueHue NpejlyCMOTPEeHHbIX asporasoguHamuku: CI16.5T'TY "BOEHMEX"
MporpamMmmMou ,E[ITIJAHKTI/ILIECKI/IX eHHUI] T10 WM. ,Z[ D. YCTI/IHOBH, 2006 (21) 3
PEKOMEHZYEMOU JITEPATYPE. A.T.TonyGes, A. C. Enuxun A.C., B. T. Kanyrus.
Asponunamuka: M.: U3n-Bo MI'TY um. baymaHa.
[MoaroToBKa K MpakTA4YeCKUM 3aHSTUSIM 3onotas kotekuus, 2017 (3)
Wrtoro no pa3geny 3 4
Pa3pen 4. YpaBHeHus JBIOKeHHS W/lea/IHOTO ra3a (ypaBHeHusi Jiiepa).
M. T'. Mowucees, FO. M. LJupkyHOB. . OCHOBBI
VisyueHue NpejlyCMOTPEeHHbIX asporasozuHamuku: CI16.5T'TY "BOEHMEX"
nmporpamMmmMoun ,[LITIJ,Z[EIKTI/ILIECKI/IX eJUHUI] 10 WM. ,Z[ . YCTI/IHOBH, 2006 (22) 4
PEKOMEH/IyEMOH TUTEPATYDE. [. B. Anekcanpos, A. 10. 3y6apes, JI. 1O.
Wckakoga. . [TpuknaHasi TuipogMHaMUKa:
[MoaroToBKa K MpakTA4YeCKUM 3aHSTUSIM Mockga: FOpaiir, 2022 (4) 1
Urtoro no pasgeny 4 5
Pa3fen 5. YpaBHeHHe dJHeprum.
N3yueHue ripeayCMOTPEHHBIX . B. Anekcanzpos, A. FO. 3ybapes, JI. O.
MpOrpamMMoit TUAAKTHYeCKUX eJUHUL] 10 Wckakosa. . [TpuknagHas ruipofMHaMUKa: 4
peKOMeH/yeMoM JIhTepaType. Mocksa: FOpaiiT, 2022 (4.5)
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[ToaroroBka K NpakThyeCKUM 3aHATHUAM M. I'. Mowucees, FO. M. TupkyHOB. . OCHOBBI 1
asporazoguHamuky: CI16.BI'TY "BOEHMEX"
uM. [1. @. YctunHoga, 2006 (2.3)
Wrtoro no pasgeny 5 5
Paspen 6. Vi3o3HTponnuecKue TeueHus rasa.
M. I. Moucees, FO. M. ITupkyHOB. . OCHOBBI
VI3yuenyie rpefly CMOTPEHHBIX asporasoguHamuku: CI16.5T'TY "BOEHMEX"
MpOTpamMMOH AHAAKTUHECKIX EAMHUL IO um. [1. ®. Yerusosa, 2006 (3.1, 3.2, 3.3) 3
PEKOMEHAYEMOH ITEPATYPE. C. B. Benos, 51. B. Kougpos, E. B. Ocuros. .
I'unep3ByKoBast aspoiviHamuKa: OpeHbypr: 13-
HO,II[FOTOBK& K ITPAKTUYECKHUM 3aHATUAM Bo OI'Y, 2017 (5)
Wroro no paspeny 6 4
Paspen 7. VI303HTpOonnuecKue TeueHUs HECKMMaeMoro rasa.
M. I. Moucees, FO. M. LIupkyHOB. . OCHOBBI
Vi3yueHue TIpe/iyCMOTPeHHbIX asporazoguHamuku: CI16.6I'TY "BOEHMEX"
MpOrpamMMoii JUAAKTHYeCKUX eJUHUL] 110 um. [l. ©. Yerurosa, 2006 (3.5) 4
DeKOMeH/TyeMoii JIHTepaType. I'. A. Akumos, B. A. 3asumko, M. I. Moucees ;
BI'TY "BOEHMEX" nm. [I. ®. YcTuHOBA.
AsporasogvHamuka. Y. 2 Onucanue
naboparopueix pabot: BI'TY "BOEHMEX" um.
[NoproroBka K NMpakTU4YeCKUM U . ®. Ycrunosa, 2009 (cTp. 33 - 53) 1
71a00paTOPHBIM 3aHSTHSIM. W. A. Banaranckuii. . OCHOBBI O6a//TMCTHKY U
aspozpuHamuku: Hoeocubupck: HI'TY, 2017 (6)
Wroro no paspeny 7 5
Pazgen 8. I303HTpONNYECKHe TeUeHHsI CKHMAeMoro ra3a (TedeHusi B COIIAX).
Od)opM]]eHHe OTUEeTOB JJ1 3aLUThI JIP I'. A. Akumos, B. A. 3asumko, M. I. Moucees ; 1
BI'TY "BOEHMEX" nm. [I. ®. YcTuHOBA.
TloproToBka K NPaKTUUECKUM 1 AsporasoauHamuika. Y. 2 Onvcanue 2
/1ab0PaTOPHBIM 3aHATHSM. naboparopueix pabotr: BI'TY "BOEHMEX" um.
" . ®. Ycrunosa, 2009 (cTp. 53 - 77)
3yHeHne HP €/yCMOTPEHHBIX A.T. Tony6es, A. C. Enuxun A.C., B. T. Kanyru.
MPOTPaMMOM AMAAKTUEECKHX EAMHAL 11O Aspopunamuka: M.: U3g-so MI'TY um. baymana. 2
PEKOMEHAYEMOH JTUTEPATYPE. 3onotas koutekns, 2017 (6)
Wroro no pa3geny 8 5
Pa3pen 9. HensosHTponnueckye TeueHHs CKUMaeMoro rasa.
M. I'. Mowucees, FO. M. I1upkyHOB. . OCHOBEI
Othopmrerve oTueToB A1t 3auTh1 JIP asporas3ofuHaMUKHU: CH6L.IE£T};’ "BOEHMEX" 1
uM. []. ®. YctuHoBa, 2006 (4.1 - 4.4)
HO/I[FOTOBK& K IIPAaKTUYeCKUM U I A. AKI/IMOB, B. A. 3&3HMKO, M. I'. MouceeB 5 2
/1a00paTOPHBIM 3aHSITHSIM. BI'TY "BOEHMEX" nm. [l. ®. YcTuHOBA.
AsporazoguHamuka. Y. 2 Onucanue
naboparopHeix pabot: BI'TY "BOEHMEX" um.
M. ®. YcruHosa, 2009 (cTp. 77 -98)
Vsyuenne HPEAYCMOTPEHHBIX C. A. Kabanog, [I. C. KabaHos, ®@. B. MuTHH. .
TpOrpaMMO AUAAKTUHECKUX EAMHUIITIO | pacyst asporupoaiHaMUUeCKUX XapaKTePUCTHK 2
PEKOMEH/YEMOH JINTEpATYPE. Y TPAeKTOpUH MOABIKHBIX 00beKTOB: CITI0.BT'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2019 (4)
Uroro no pa3geny 9 5
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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 TI0 pa3/eny;

e oruet 1o JIP;

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.

Bonpocsl no pasjeny

OTBeThI Ha KOHTPOJIBHBIE BOIIPOCHI [0 ONpe/ie/IeHHbIM pas/iesaM AUCLUTUIMHBI OCYILeCTBIIOTCS B
yCcTHOU (hopme.
CryzeHTy 3a/jat0TCsl 3 BOIPOCA B PaMKax M3y4aeMoro pasZesa, [Jisl yCIelHOH aTTeCTalui HeoOX0ArMO
MIPaBU/IbHO OTBETUTH He MeHee ueM Ha 2 Boripoca. OTBeT Ha BOIPOC JJO/KeH ObITh IPaBU/IBHBIM,
COJieprKaTe/IbHbIM, apryMeHTUPOBAaHHbIM.
CHMCOK KOHTPOJIBHBIX BOIIPOCOB Tpe/ZicTasieH B Y MK.

Otuet no JIP

Ortuet 1o 1abopaTopHOi paboTe Tpe/ICTaB/sIeTCS B TIeUaTHOM BHZe B JopMare, IipelyCMOTPEHHOM
11a6/I0HOM OTueTa 110 JlabopaTopHoi paboTe.
3ammuTa oTyeta MPOXOAUT B (hopMe /I0K/Iazia CTY/IeHTa TI0 BBITIOJIHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCKHI
nipernioziaBaresisa. CTy/IeHTy 3a/lal0Tcs 3 BOMPOCa B paMKax paboThI, /ISl YCIeIHOW aTTecTariud HeobXoqumMo
MPaBU/ILHO OTBETUTH HE MeHee, ueM Ha 2 Borpoca. OTBeT Ha BOIMPOC JO/KeH ObITh MPABUBHBIM,
cofiepyKare/ibHbIM, apr'yMeHTUPOBaHHBIM.
B ciiyuae ecii oopmieHHe oTUeTa U MOBeJeHHe CTYeHTa BO BpeMsl 3all{UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOoBaHusM, TIpeTofiaBaresib MPUHUMAET J1abopaTopHY0 paboTy Kak CAAHHYIO.
OCHOBaHUSIMY JI/1sl HETIDUHSTHSI UK He 3aIUThI Ta00paTopHOl paboThl, SIB/ISIETCS:
- HeOpeXXHOe BBINIOJIHEHHE,
- HU3KOe KaueCTBO rpaduueckoro Marepurasa (HeBEpPHBIM BbIOOD MaciTaba uepTeXkel, OTCYyTCTBHE
- yKa3aHusl eAUHUL] U3MepeHusi Ha rpaduKax, OTCyTCTBHUe Ha3BaHUs rpaduka).
- OTCYTCTBUSI HeOOXOIUMBIX Pa3zesioB,
- OTCYTCTBUSI HEOOX0OIUMOr0 TparUeCKOro MaTepHrana,
- HEKOPPEKTHOM 00pab0oTKY pe3y/IbTaTOB U3MEPEHUH.
Ecim y cTyzeHTa uMeetcs X0Ts1 ObI 0fiHA He c/laHHast laboparopHasi paboTa, TO OH He JIONyCKaeTcs K c/jaue
mudbepeHIMPOBAHHOTO 3aueTa.

JuddepennupoBaHHbIi 3a4eT

O0yuatoruiics OMycKaeTcs K cade A depeHIPOBAHHOTO 3a4eTa MPY YC/IOBUM 3aIl[UThI BCEX
nabopaTopHBIX PabOT, PeyCMOTPEHHBIX TIPOTPAMMOU JIUCIUITTUHBL.
IuddepeHIMPOBaHHBIHN 3aUeT TPOBOAUTCS B (hOPMe YCTHBIX OTBETOB Ha 2 TeOPeTUYeCKUX BOIPOCA, CIIUCOK
KOTOpBIX TNpeAcTasieH B Y MK 1ucLunivHeL.
[To uToram OTBETOB Ha BOMPOCHI, MMPETIO/IaBaTe b BHICTAB/ISET OLEHKY. [1Jis OLIeHKH 3HAHWM MOXKET OBbITh 3a/jaH
JIOTIOJTHUTEJTbHBIN BOTIPOC.
Kputepuu ouieHuBaHUsA:
Or1leHKa «3auTeHO-0T/IMYHO» - TTyOOKKe UCUepITbIBAIOIIYe 3HAHUS ¥ TBOPUECKHe CTIOCOOHOCTH B TIOHUMaHUH,
W3/I0’KeHUH U UCTIO/Ih30BaHUN YueOHO-TTPOrpaMMHOr0 MaTepHasia; yMeHre CBOOOJHO peliaTh MPaKTHUe CKUe
3a/jaHus (3aauu, KOHKPeTHbIe CUTYallUuW, PACYeThl U T.I1.); JIOTUUeCKU MOC/e/joBaTe/bHbIe, COZiepKaTe/ibHbIe,
TI0JIHbIe, TTPaBU/IbHbIE U KOHKPETHbIE OTBETHI Ha BCe TOCTaB/IeHHbIe BOMIPOCHI (BOIIPOCHI TI0 TeOpeTHUYeCKOMY
3aueTy) U JOTIONHUTEe bHBIE BOTIPOCHI TTPerofaBaresisi; CBOO0JHOe BJia/leHre OCHOBHOM U AOTIOTHUTETEHON
JIUTEPaTypOi, peKOMEHJOBAHHON yueOHOM IporpamMmoi;
Or11eHKa «3auTeHO-XOPOILIO» - TBeP/ble ¥ JOCTaTOUHO TOJTHBIE 3HAHUS BCETO MPOrpaMMHOTO MaTepHara,
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MIpaBU/IbHOE TIOHUMMaHKe CYLHOCTH ¥ B3aMMOCBSI31 pacCMaTpUBaeMbIX IPOLIECCOB U SIBI€HUN;
TI0C/Ie/I0BaTesIbHbIe, ITPaBU/IbHBIE, KOHKPETHBIE OTBEThI Ha IOCTaB/IeHHbIe BOMIPOCKI TIPU CBOOOAHOM
yCTpaHeHWH 3aMeuyaHUid TI0 OTZeIbHBIM BOIIPOCaM; JOCTaTOYHOE BilafleHue JIMTepaTypoid, peKOMeHJ0BaHHOM
yueOHOM MporpaMMon;

OlleHKa «3auTeHO-Y/,0B/IeTBOPUTE/IbHO» - TBEp/ible 3HAHNUS U IIOHMMaHUe 0CHOBHOIO IPOIPaMMHOI0
Marepuasna; rpaBuIbHbIe, 6e3 TpyObIX OINOOK OTBETHI Ha M0CTaB/IeHHbIe BOIPOCH! IIPY YCTPaHEHUH
HETOYHOCTel 1 HeCyIeCTBeHHBIX OIIMOO0K B OCBEI|eH|! OT/ebHBIX TT0JIOXKEHUH TIPH HABOZSIIMX BOMPOCaxX
TIperofiaBatesisi; HeZl0CTAaTOUHOE B/IajIeHUe JIUTepPaTypoi, PeKOMeH/I0BaHHOW yueOHOM mporpaMmor;

OLieHKa «He 3a4TeHO» - HeTlpaBUJ/IbHbIE OTBETHI HA OCHOBHBIE BOIIPOCHI, IPyOble OIIMOKH B OTBETaX,
HeTOHMMaHUe CYIIIHOCTU M3/laraeMbIX BOIIPOCOB; HeyBepeHHbIe U HeTOUHbIe OTBEThI Ha [OTIOJTHUTEe/bHbIE
BOTIPOCHI.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHS B
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Bormpocs!
3 | 5 [Pasaen 1. Ilpeqver s 22| 0 0| 3 [10]10] mno
Q3POrujpora3oHaMHUKH.
paszeny
Bormpocs!
3 5 Pazpgen 2. Pa3pgen 2. OcHOBHBIE 10 6 4 0 7 4 12 1 o
MOHATHSA U ONpeje/eHus.
paszeny
Bormpocs!
3 5 Pa3zgen 3. YpaBHeHue v 3 2 0 1 4 2 1 o
Hepa3pbIBHOCTH.
paszeny
Paspen 4. YpaBHeHnus Bormpocsl
3 5 |ABWKeHHUS HJiea/IbHOIO0 ra3a 11 6 4 0 2 5 10 | 10 1o
(ypaBHeHus Jiisiepa). paszeny
Bormpocsl
3 5 |Pa3pgen 5. YpaBHeHue 3Heprum. | 8 3 2 0 1 5 10 | 10 o
paszeny
Bormpocsl
3 5 Pazpgen 6. I3o3HTpONINUeckue v 3 2 0 1 4 10 | 10 o
TeueHHs rasa.
paszeny
Bormpocsl
Pa3pen 7. U303HTpONUYecKue 1o
3 5 A ) P 20 | 15 6 6 3 5 12 | 12 |pa3pgeny,
TeuyeHUs1 HeCKMMaeMoro rasa.
Otuet o
JIP
Pazpgen 8. 3osnTpOonnueckue OTueT Mo
3 5 |TeueHMs CKMMaeMoOro ra3a 20 | 15 6 5 4 5 12 | 12 TP
(TeueHHs B COILIAX).
Bompocsl
Pazpnen 9. 110
3 5 |Heu3osntponuueckue Teuenus | 20 | 15 6 6 3 5 12 | 12 |pasgeny,
CKHUMaeMoro rasa. Otuet 1o
JIP
Bcero 3a 5 cemecTp 108 | 68 | 34 17 17 40 | 100 | 100
Bcero no gucuunIinHe 108 | 68 | 34 17 17 40 | 100 | 100
17 22747




OIIK-1

Kputepuu oneHuBaHus

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6

Ne 2

Ne 3

No 4

Bonpocbl omkpbimoz2o muna:

[Jate oripesiesieHue TETUIOTPOBOJHOCTU

[atb oripefiesieHue TETUIOU3/TyUeHUsI

[Jatb oripesesieHlie KOHBEKLIUW

[Jare onpesiesieHre TeTIOOTAAYN

Bo3morkHa i cBoO0HAast KOHBEKLMSI Ha OPOUTaIbHOM CTaHLMN?
Kakast 13 BU/IOB KOHBeKIUH (CBOOO/IHAS UM BRIHYK/eHHas1) obecrieuut Hosiee
WHTeHCUBHOE OXJiaXKAeHue (Harpes)?

TypOy/neHTHOe TeUeHHe TO

YpaBHeHUe Jitiepa 3T0

YpaBHenue HaBbe-CTOKCa 3T0

KpuTepuii CrijionHoW/ [UCKpeTHOM Cpe/IbI

Bonpocbl 3akpblimozo muna:

BriOpath npaBuibHYI0 GOPMYTUPOBKY 1epBOTo 3akoHa HbroToHa

Cyl111eCTBYIOT MHepLMabHble CUCTEMbI OTCUETa, B KOTOPBIX TeJla, Ha KOTOpbIe He
[eliCTBYIOT BHELLHWE CUJIbl, ABWKYTCS TIPSIMOMHEHO ¥ PABHOMEPHO

YcKopeHuUe Teja MpsMO TIPOTIOPLIMOHAIBHO BHEIITHeM cuie, eHCTByolel Ha Teso.

ITpu B3aUMO/eCTBUY IBYX Te/ CHJ/IbI BO3HUKAIO BCET/Ia TlapaMHu, TIPUYeM CHUIa,
JelCTByIOILasi HAa OHO TeJI0 YHC/eHHO PaBHA M MPOTUBOIIOJIOXKHA 110 HarlpaBJIeHHI0
cue, eNCTBYIOIIel Ha BTOPOe TeJo.

Cuna TsKeCTH, AeHCTBYIOLIast Ha TeJlo, MPSIMO MPOTOPLMOHa/IbHA Macce Tesla
BrI6paTh ipaBUIbHYIO (hOPMYTHUPOBKY BTOPOTO 3aKoHa HeroTOHA

Cyl11ecTBYIOT UHepLIMaabHble CUCTeMbI OTCUeTa, B KOTOPLIX Tejla, Ha KOTOphie He
JIeMCTBYIOT BHEILIHUE CHJIbI, JBMXKYTCS MPSIMOIMHEITHO U paBHOMEPHO

YckopeHwue Tejia NpIMO IIPONOPLMOHA/IBHO BHEILIHel cuJle, efCTBYIOLIel Ha TeJlo.
ITpu B3anMoZeNCTBUY IBYX TeJl CU/IbI BO3HUKAIO BCer[a rapamu, IpUyeM CHia,
JeliCTBYIOLLasi HA OHO TeJI0 YMC/IeHHO PaBHA M MPOTUBOIIO/IOXKHA 110 HaIlpaBJIeHHI0

cusie, IeliCTByIOILel Ha BTOpOe TeJlo.

Cuna TsbKeCTH, JeHCTBYIOLIasl Ha TeJlo, PSIMO MPOMOPLMOHa/IbHA Macce Tesla
Bri6parh npaBUbHY0 (OpMYIHMPOBKY TpeThero 3akoHa HbroToHa

CYU.[ECTBYI'OT HHepLHra/IbHbIe CUCTEMBI OTCUETA, B KOTOPBIX T€J/id, Ha KOTOPbLIE HE
AEﬁCTBYMT BHEIIIHKWEe CUJIbI, IBYXKYTCA HPHMOHHHeﬁHO " paBHOMEPHO

YckopeHHe Tesa IpsIMO MPOMOPLIMOHA/IBEHO BHEIIHeH CUjle, elCTBYIOLel Ha TeJlo.
ITpu B3auMoZelCTBUY /IBYX TeJl CU/bI BO3HUKAIO BCerja napamu, puueM cusa,
JelicTByIOILjasi HA OJJHO TeJI0 YMC/IeHHO pPaBHA M MPOTUBOII0/IOXKHA 10 HarlpaB/IeHHI0

cue, JeMCTBYIOLEN Ha BTOPOE TeJIo.

Cuna TsbKeCTH, AeHCTBYIOLIasl Ha TeJslo, IIPSIMO NPOINOpLMOHaIbHA Macce Tesla
BriOpath npaBu/ibHY0 QOPMY/TUPOBKY TOHSTHS «TeMIIepaTypa»
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Temrieparypa ecTb Mepa HarpeToCTH Tefa
Temrieparypa ecTb Mepa Cpe[iHel KUHETHUECKOW SHEPTUU XaOTHUECKOTO IBHKEHHST
MOJIeKYJ

Temriepatypa ecTb Mepa IOTeHL[Ma/IbHOM SHepruu Tesia

Temrmeparypa ecTb Mepa KUHeTHUeCKOW SHepryu Tesa
Ne 5 Bribparh npaBUIbHYI0 (POPMYIHUPOBKY TIOHSITHS «JABIIEHHE»

[aBneHue ecTh CUJa JJAB/eHNs, JeMCTBYIOIAs HA eJUHUIY TIJI0MIAAX TIOBEPXHOCTH T10
HOpMaJ/H K Hel

TaBneHue eCcTh CHJIa [JAB/IeHMUs, IeMCTBYOIast Ha I/I0I[a/ib TIOBEPXHOCTH 110 HOPMau K
Hel

,[[EIBJ'IEHI/IE €CTb I1por3BeZieHre CUJIbI AdBJ/JI€HUA Ha € AMHULY IIJIOIaAx TIOBEPXHOCTHU

[aBrieHue ecTh MpOW3BejeHNEe CUJIBbI AB/IEHNS Ha TUIOA/Ib TTIOBEPXHOCTH
Ne 6 BeIOpaTh npaBU/IbHYI0 (QOPMYTUPOBKY MOHSATHS «TePMOAMHAMUYecKast paboTa»

YacTb MexaHHUeCKOl paboThl, KOTOpas UIET Ha ZiedopMaliiio Teta
YacTb MexaHHUeCKOH paboThl, KOTOpas UJET Ha yCKOpPeHHe (TOPMOXKeHUE) Teia
YacTh MexaHUUeCKOU paboThl, KOTOPast TPEBPAIAeTCs B TETUIOTY

JTO CKa/IsipHOe NPoU3Be/ileHUe CHIIbI Ha TepeMelleHNe
Ne 7 BepHo /111, uTO BBIJEJISIOT BCETO JIUIIH 1B€ POPMBI Iepefaun SHeprum?

HeT, CI)OpM rnepenayuv SHePpruvu MHOIO, HaripyMep, MeXdHhu4deCKasd, 3JIEKTpUuueCKasd,
XUMHUeCKasd U. T.II.

[a, 370 Teriora u pabora.
OHeprooOMeH He MMo/pa3eisaioT Ha Kakue-1100 hopMEl.

Her, Beigensitor 3 ¢popmbl 3HeprooOMeHa: TersioTa, MexaHhuueckast paboTa u
HeMeXaHWuecKas paboTa.

Ne 8 Kakoii riporiecc HauboJiee TipeTiouTHTeNEH [I/Is HArpeBa ra3a ¢ MUHUMAIbHBIM
pPacxoioM SHepPTrun?

N3oxopuueckuit
N3006apuueckuii
AabaTHbIHN

N3oTepMuueckuii
Ne 9 JaTh npaBUIbHOE Onpe/iesieHre MOHATHSL « BHYTpeHHsIs1 SHEprus UiealbHOro rasa»
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OIIK-5

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

Ne 2

CyMMa BceX BHIOB SHEPrUil MOJeKys ra3a

CymMa KMHeTUueCKUX SHepruii XaoTUueCKoro ABMXKEeHUs MOJIeKY/T U MOTeHIMa/IbHbIX
SHepruit X B3auMoAeNCTBUS

CYMMa KHMHEeTH4YeCKHUX BHEPFI/Iﬁ Xd0TUYECKOT0 ABWXXEHUSA MOJIEKYJT

KuneTnueckas SHeprus 1nocCTyrare/JibHOro ABM>KeHU I'a3ad

sIBnsieTcst i U300apHbIH Mpoliecc Haubosiee paboTOCITIOCOOHBIM M3 MIEPEUHS] 0CHOBHBIX
MpOLIeCCOB?

Ia, 3T0 Hanbonee paboTOCIIOCOOHBIH MPOLECC

Her, o paboTocrnocobHOCTH OH He ABJISIETCS TaKOBBIM, YCTYTIasl TOMBLKO afuabaTHOMY
TpoLieccy.

HeT, Hanbosiee pabOTOCIIOCOOHBIM 13 TIEPEUHS IIOTUTPOITHBIX MPOLIECCOB SIB/SIETCS
U30TepMUUeCKHUl TIpoliecc.

M306apHbIii rporjecc BooOIIle He COBepIliaeT paboTy.

BOHpOCbl OMKpbIMO2O munda:

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

Kakue nmocTynaThl Bceryia pUHUMAIOTCS B K/IaCCUUeCKOM TeopeTHueckod MexaHukKe
XKugkoctu u I'aza (MXKT)?

Kakue mocTynaThl O3BOJISIOT MCITO/Tb30BaTh MexaHUKy HbloToHa B MexaHuKe
XKugkoctu u I'aza (MOKT)?

OnucaHye TeueHust >KUJKOCTEH 1 Ta30B C TTOMOII[LIO TI0JIel TTapaMeTPOB MPOUCXOAUT B
MeToze

OnucaHue TeUeHUs XKUJKOCTEH U Ta30B Uepe3 OMUCaHUe JABWKEHUs UHAUBUYaATbHBIX
JKUJIKMX 37IeMEeHTapHBIX YaCTUL] IPOUCXOJUT B METOZle _

Uto no3BoJsieT UCTI0/Ib30BaTh MOCTY/AT (TUMOTe3a) CI/IOLIHOCTH B MeXaHuKe
Kugkoctu v "'aza (MOKT)

CkopocTh 00beMHOTO pPaCIIMPeHHs HeC)KUMaeMOol XKUJKOCTH (Ta3a) paBHa _____

Uro crefiyeT U3 MOZieNy BSI3KOIO rasa (BA3KOM HbIOTOHOBCKOM JXU/KOCTH), €C/IU Cpejja
TIOKOMTCSI WM JBIDKETCS KaK abCOJIOTHO TBepAoe Teno?

ITpu BeIMO/IHEHWH WHTerpana aguadarel Jlannaca-ITyaccoHa BAosb TMHAN TOKA
SHTpONHSA ______

TeueHue rasa B cornie JlaBa/ns Ha CBEpXKpPUTHUECKOM peXXUMe SIBISeTCs

Bonpocbl 3akpbimozo muna:

Uro siBsieTCs MpeMeTOM Kypca KiacChuyecKor TeopeTuueckoil MexaHuku JKUAKOCTH U
INaza (MJKT)

Pa3,qen Me€XaHHKH, B KOTOPOM H3yUatOTCH 3dKOHBI ABMXXEHHWS Y PaBHOBECHSA )KI/I,I:[KOCTEI‘/JI
1 ra3oB

Pa3nen MexaHHKU, B KOTOPOM M3y4arOTCsl 3aKOHbI paBHOBeCHsI TeUeHU >KUJKOCTel 1
ra3oB C 00TeKaeMbIMU TIOBEPXHOCTSIMH TeJl

Pa3,qu1 ME€XdHWKH, B KOTOPDOM H3yUatOTCsA Cl)I/I3I/IT-IECKI/Ie " XUMHUUYeCKHe IpoLeccsl,
MpOoTeKarouye B XXUAKOCTAX U ra3ax

Pa3/:[e11 MeXdHUKH, B KOTOPOM HU3yUatOTCsA Cl)aBOBLIe rnepexoAbl MeXAy >XUAKOCTAMU U
rasaMmn

Kakue noctynarel Bcerjia IpUHUMAlOTCS B K/IaCCUYeCKOW TeopeTHuueckoii MexaHUKe
XKugkoctu u I'aza (MXKT)
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Ne 3

No 4

Ne 5

Ne 7

Ne 8

EBKM0BOCTH IPOCTpPaHCTBa
ABComoTHOCTL BpeMeH!
CIIOLIHOCTD Cpefbl
CTaluMOHapHOCTh TEUeHUst

YueT BI3KOCTH Cpeabl Ha OCHOBE MO e/1h HbIOTOHOBCKOM XKUOKOCTHU

YTO MO3BOJISIFOT UCTIO/B30BATh MOCTY/IAThI O eBK/IMJOBOCTU MPOCTPAHCTBA U
abCONMIOTHOCTH BpeMeHH

Ncnone3oBats Mexanuky HeroTOHA
3aBHUCHMOCTb KOODP/IMHAT TIPOCTPAHCTBA OT BpEMEHU U CKOPOCTH JIBMXKEHUST

CrieLjua/IbHYI0 TeOPHI0 OTHOCUTETbHOCTH
YTO 103BOJISIET UCIIO/Ib30BAaTh MOCTY/IAT (TUIOTe3a) CIJIOIIHOCTH

HenpepbIBHOCTH 110/1e}i TapaMeTpoB ra30MHaMUueCcKiX QYHKLMH 1 arnapar
MaTeMaTH4yeCcKoro aHanar3a

MoneKyasipHOKMHeTHYe CKYI0 TEOPUI0

[MTpuHLOMIT 06PaTUMOCTH ABVKEHUS

'Z[OHOJIHI/ITQJ'ILHO K TpeéM OCHOBHBIM MOCTYy/IdTaM MXT TIPUHUMAETCA TUroTe3a O
CIipaBei/IMBOCTH KJ1aCcCHUUeCKOM TepMOAWHAMUKH, UTO 3TO O3HAUAET U UEM I1O3BOJIAET
I10J/Ib30BaTbCA

BPEMH npuxona BHGMGHTHPHOﬁ )KI/I,Z[KOi/JI UdaCTULbI B TepPMOJAWMHAMUUECKOE PAaBHOBECHE
MHOT'O Me€HbIIIe BpEMEHH 3dMETHOT'O U3MEHEHUA ra30JMHaMHUUueCKHX MMapaMeTpOB IIpU ee
ABDKeHHHU. MoykHO CUUTAThb, UTO CpeZia B YaCTHULe HAXOAUTCA B TEPMOAMHAMKWYECKOM
PaBHOBECHHU U KUCII0/Ib30BaTh 3dKOHBI KJIaCCHUeCKOU TePMOJWHaMHKH

BPEMH npuxoga SHEMEHTapHOﬁ )KI/I'E[KOI‘/’I UdCTULbI B TepMOAWMHAMHUUECKOE paBHOBECHE
MHOTr0 00JIBIIIe BPpEMEHHU 3aMEeTHOI'0 U3MEHEHUS I'a30AMHAMUUECKUX TTapAMETPOB I1pU €€
ABDKeHHHU. MO>KHO CUMTaTh, UTO Cpeda B UaCTULE HaxXOAUTCA B TeEPMOJHHaMHW4eCKOM
PaBHOBeCHH U KUCII0/Ib30BaTh 3dKOHBI K/IaCCHUe CKOU TepMOJHWHaAMHKH

Kakum KputepusiM oTBedaeT BBOAUMBIM B MIOCTy/1aTe CIUIOITHOCTH (hr3uue CKUMA
OeckoHeUHOMaJIbIH 00beM (3/1eMeHTapHast XKU/IKasi YaCTHIIA)

3T0 00beM, KOTOPBIN COAEP>KUT HACTOJIBKO MHOTO MOJIEKYJI, UTOOBI Cpe/IHIE
XapaKTePUCTUKH (TJIOTHOCTh U APYTHe) ObITH YCTPOMUMBEI K MU3MEHEHHUIO 3TOT0 00bemMa

3910 06BEM, pa3sMepbl KOTOPOro NpeHeOpeXXMMO Maslbl 10 CPABHEHUIO C Pa3MepoM
XapaKTepHOro ra3ojJuHaMU4YeCcKoro TeueHus L, Tak uTo ero cpefiHve XapaKTepUCTUKU
(TJTOTHOCTB ¥ APYTHE) He 3aBUCST OT pa3Mepa 3TOro o0bema

Uucio Kuyacena Kn « 1

XapakTepHbIi pa3mep TeueHUst L Jo/okeH ObITh BeTMUMHOM TOPsi/Ka JITMHBI CBOOOHOTO
rpobera MoJsieKy/

KonruectBo Mosiekyn B 00beMe JO/KHO ObITh He MeHee 1 MUITMOHA
CUMMeTPHUYHOCTb TeH30pa HaTIPSKEeHUH SIB/ISIETCSI CTPOTUM CJIeZICTBUEM BBITIOJIHEHUS
KaKoro 3aKoHa

3akoHa M3MeHeHMsI MOMeHTa KOJMuecTBa ABYDKeHHA
3aKoHa W3MeHeHMs KOJIMUeCTBa ABVKeHUS

3akoHa U3MeHeHUs1 (COXpaHeHHsI) SHepryuu
CHUMMeTPHUYHOCTh TeH30pa HamnpsKeHUH SIB/sIeTCsl CTPOTMM C/ie[ICTBUEM BbIITO/IHEHUS
KaKoro 3akoHa
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Ne 9

Ne 10

3aKOHa U3MeHeHUsI MOMeHTa KOIMueCcTBa ABW)KeHUA
3akoHa M3MeHeHUsT KOJIMueCTBa ABIDKeHHA

3akoHa U3MeHeHus (COXpaHeHHs) SHepruu
Kak onpepenseTrcs Touka NpOCTPaHCTBa B MOZIe/M CIVIOIIHON Cpefibl?

Kak MUHUMasbHBINH 00BEM, B KOTOPOM COZIEPKUTCSI OTPOMHOE KOJTMYeCTBO MOJIEKY/T U,
Kak CJie[ICTBHe 3TOT0, BCe TTapaMeTpPhl CPe/ibl O[HO3HAYHO OTpefieieHbl

Kak 06bEM, B KOTOPOM B Pa3Hble MOMEHThI BDEMEHU MOXKET KaK IPUCYTCTBOBATh, TaK U
OTCYTCTBOBATh BEL[ECTBO CPeJbl

Kak Touka cpe/ibl, B KOTOPOM B JaHHBII MOMEHT BPeMeHH TIPUCYTCTBYET BeIeCTBO
cpeapl

Kak maTeMaTrueckasi Touka (reoMeTpruueckoli 00beKT, He UMEIOIIHH pa3MepoR)
CooTHecuTe Ha3BaHUs U UX OIpe/ie/ieHns

1. Cxumaemasi cpesia

2. Hecxumaemas cpezia

A. Cpepia, B KOTOPOIi Macca BellleCcTBa B eJUHHMIIe 00beMa MOYKET U3MeHSIThCS
b. Cpeza, B KOTOpOIi Macca BellleCcTBa B eJuHMLIe 00beMa MoCTOsTHHA

B. Cpega, B KOTOpO}i laB/ieHre U TeMIiepaTypa M0CTOSTHHBI

I". Cpefia, B KOTOpO# /laB/IeHNE TIOCTOSTHHO
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