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PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: BBezeHne B MeXaHUKY CIUIOIIHBIX CPEA: THAPOra30AnHAMUKA
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: I'eoxocMuYecKre HayKH ¥ TEXHOJIOTUH
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AynHuTOpHBIX 4acoB: 75 BCETO, B TOM YHCIIE:
JeKnuu: 45 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 135, Bcero 3au. en.: 3
KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2
[IporpamMmy cocraBunu:

3O.H. Bo3Hnecenckuii, kan[. pu3.-mar. HayK, JOLEHT
3.E. Con, 1o-p ¢us.-mar. Hayk, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu kadenpsl puzndeckoit Mexanuku 04.06.2020



AHHOTANMA
Kypc "BBemenue B MeXaHHKY CIUIOIIHBIX Cpell: THAPOTra3oJuHAMHKA" OTHOCUTCS K 00s3aTeNbHOW 4acTH
00pa3oBaTeIbHOM MPOrpaMMBbl, H3y4JaeTcs Ha 2 Kypce.
Nzyuenne yueOHOW AMCHIMIUIMHBI HampaBlieHO Ha (GopMHpoBaHWE 0a30BBIX 3HAHWK IO THAPOra30BOUN
JTUHAMUKE.

1. leau u 3apauu
eap AUCUMNIMHBI
- (hopMupoBanre 0a30BBIX 3HAHWH M0 MEXAHWKE CIUIOIIHBIX CPEJl IS MCIONH30BAHUSA B OOJIACTIX U

JTUCIUITIIMHAX €CTECTBEHHOHAYYHOTO MPOpMIIs;
- (hopMHpOBaHKE UCCIIEIOBATEIHCKUX HABBIKOB U CIIOCOOHOCTH NMPUMEHSTh 3HAHUS Ha MPAKTHKE.

33)13‘-[1/1 JAUCHUIIINHBI
- JaTb CTyAC€HTaM 0a30BbIe 3HAHMS B 00J1ACTH MEXAHHKH CILTOIIHBIX cpena;
- HAYy4YUTb CTYACHTOB INIPUMCHATD INOJYUYCHHBIC 3HAHUS I pCIICHUA TTPUKIIAAHBIX 3a1a4.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHME KOMIIETEHIINH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIC 3HAHUS, IOJIyYCHHBIC B HaMeyarb MyTH €€ PELCHUS

obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN JIeTeIBbHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST OIIK-3.1 3Haer ocHOBHBIE TpaBwiIa OGOPMIICHHS HAYYHBIX
Hay4HbIC U (WIN) TEXHUYECKUE MyOJIMKAIUi 1 HAyYHO-TEXHUUYECKOH TOKYMEHTAluU, B TOM
(TexXHONOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  [4HCJIE C WCIHOJB30BAHUEM IMPHUKIATHOTO IPOrPAMMHOIO
(my6nuKanym, MpOeKThI) o0ecrnieyeHHs

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
* (yHAaMEHTAIbHbIC TIOHATHS, 3aKOHBI, TEOPUH KJIACCHYECKOW MEXaHUKH CIUIONIHBIX CPET;

* COBpEMEHHBIC TPOOIEMbl MEXaHUKHU CIUIOIIHBIX CPE;

* TOPSAKH YHUCICHHBIX BEJIMUUH, XapaKTepHbIC Ul MEXaHUKH TBEPAOTO Ae(hopMHUpyeMOro Tema.
YMETb:

* TIOJIb30BaThCs CBOMMU 3HAHUSIMH JUIA pelieHns GyHIaMeHTaIbHBIX U IPUKIaIHBIX 3a/1a4;

* JleJaTh IPaBUIbHbIE BHIBOABI U3 COIIOCTABICHUS PE3YIbTaTOB TEOPUU U IKCIIEPUMEHTA;

* IIPOM3BOAUTH YUCIIEHHBIE OLIEHKH 10 MOPSAKY BETUUHMHBL;

* BHJETh B TEXHUUECKHUX 3a/1a4ax (PU3MUECKOE COACPIKaHHE;

. OCBaWBaTh HOBBIE IMPEIMETHBIE O00JACTH, TEOPETUYECKUE IIOAXOABI M AIKCIEPUMEHTAIbHBIC
METOIHUKHU,
. MOJTyYaTh HAWIYYIIUE 3HAUYCHUS H3MEPSIEMbIX BEIWYMH WM MPABWIBHO OICHUTH CTEIEHb WX
JIOCTOBEPHOCTH;
. 3¢ exTHBHO WHCIONB30BaTh MH(GOPMAIIMOHHEIE TEXHOJOTUU M KOMITBIOTEPHYIO TEXHHKY [T
JOCTHKEHUSI HEOOXOTUMBIX TEOPETHUECKUX U MPUKIIAJHBIX PE3yIbTaTOB.

BJIAJETh:

* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaIH;

* HaBBIKAMH CaMOCTOSITEIBHOMI PadOTHI;

* KyJIBTYpOil OCTAHOBKU M MOJCIMPOBAHUS (PU3HUESCKUX 3a/1a4;

* IPAKTUKOH MCCIIEIOBAHMS U PEIICHHS TEOPETUICCKHUX U TPUKIIAIHBIX 3a/1a4.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 MexaHuka XUJKOCTH U ra3a. Beenenue. 3 2 4
) Maremarndeckuid — anmapar MeXaHUKH 3 5 4
CIUTOIIHBIX CpEI.
3 TepmonuHamMuKa Ta30B U KUAKOCTEH. 3 2 4
4 CranuonapHseie agnabdaTuyecKue 3 ) 4
TEUEHUS CKMMAEMOT0 rasa.
5 Hecranuonapusie aagnabaTuvecKue 3 5 4
TEYECHHSI C’)KUMAeMOTo rasa.
6 VYnapHbie BOJHBI. 3 2 4
7 Kunemaruka ra3oBbIX U JKUIKUX CpeE. 3 2 4
] VYpaBHEHUSI MEXaHUKHU CIUIOIIHBIX CPEN B 3 ) 4
TPEXMEPHOM CIIydae.
9 TepmonnHamuka HEOOpaTHUMBIX 3 5 4
MIPOLIECCOB.
10 I'pannunbie  ycnoBHA B MEXaHHKE 3 ) 4
CIUIOIIHBIX Cpel.
11 I'mopocraruka. 3 2 4
12 JluHamuKa ujeanbHON KUJIKOCTH. 3 2 4
13 JnHaMuka BS3KOU KUJIKOCTH. 3 2 4
14 YcTounuBOCTh TEUEHUHU rasa u 3 5 4
KUIKOCTH.
15 TypOyneHTHOE  JBW)KEHHWE Traza W 3 ) 4
KHUJIKOCTH.
Hroro gacor 45 30 60
[TonroToBka k 3K3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemectp: 4 (Becennuii)
1. MexaHuKa )HUAKOCTH U raza. Beenenue.

OCHOBHBIEC TIOHSITHSI MEXaHUKHU CIUIOLIHBIX Cpell: TBEPAOE TENO, KHUIKOCTh, ra3, mia3ma. IIpenmer
MEXaHUKHU CIUIOUIHBIX CpeJl - MEXaHUKa 1e(OpMUPYEMOTO TBEPIOTO Tella, MEXaHUKa KHUIKOCTH, ra3a
U TUIa3Mbl, MEXaHHMKa IMOPHUCTHIX, BI3KOYNPYTHX, BA3KOIIACTHUECKHX M ChIMy4yux cpen. IlomeBoe
OIMCAHUE [IEPEMEHHBIX B MEXaHUKE CIUIOIIHBIX CPE.

2. Maremaruyeckuii anmapar MEXaHHUKH CIIOIIHBIX CPE.

[Monsatne o TteH3ope. OmpeneneHne W CBOHCTBA TeH30poB. [IpeoOpazoBaHue TEH30pOB MpH
npeobpa3oBaHusAX cCHCTEeMbl KoopauHar. HBapuaHTBl TeH30pa BTOporo mopsiaka. Oneparop HabOna,
rpajiueHT, auBepreHuus, porop. AuddepeHnnanbaple onepanuny Hajl CKAISIPHBIMH M BEKTOPHBIMHU
¢yukuusmu. Teopema Octporpanckoro-I'aycca.

3. TepmoguHaMuUKa Ta30B U XKUAKOCTEH.




Temnora, pa®oTa, BHYTPEHHSS SHEpPrus, NEpPBbIM 3aKOH TEPMOOUHAMUKH. TepMoInHaMHUYECKUE
nepeMeHHble M noreHnuansl. CoOCTBEeHHBIE TepMOIMHAMUUYECKue mepeMeHHble. nddepenunanst
TEPMOIMHAMHUYECKUX  MepeMeHHbIX. SxoOumanbl.  CoorHomeHue  MakcBema.  YielbHbIC
TEpPMOAAMHAMUYECKHE TIEPEMEHHbIE M MOTCHLHUANIbl. YIelbHble 00beM, BHYTPEHHSS JHEprus,
SHTANbNMA, OSHTponMs. MongpHElE | yAEIbHBIE TEIJIOEMKOCTH. TepMoguHamMu4Yeckoe U
KaJIOpPHUECKOE YPaBHEHMsI COCTOSIHMA BellecTBa. TeII0eMKOCTH COBEPILIEHHOIO I'a3a, COOTHOILEHHUE
Maiiepa, mnoxkazarenb anuabarel. BHYTpeHHsE »Heprus, O3HTAJbIHS, SHTPONHSA, XHUMHUYECKHH
[OTEHIMaJl ~ COBEPUIEHHOIo  ra3a.  TepMoAMHAMUYECKHME  HIPOLECCHl:  HM30TEPMHUYECKHUH,
anarabaTuiecKuii U MOMIMTPONMYECKUi mpoueccsl. TepmonnHamuueckue nukisl: Kaprao, bpaiitona,
JBUTaTeslsl BHYTPEHHETO CTOpaHUs M IU3€IbHOIO ABUraress. TeruloM30JIMpOBaHHBIE U OTKPHIThIE
cucteMbl. MakcumanbHasi paboTa cucTeMbl BO BHeIIHeH cpexe. CMecH COBEPIICHHBIX TIa30B.
Mounsipuble (00BbEMHBIC) U yeNbHbIE KOHIEHTpAluu. BHyTpeHHne creneHn cBoOoIbl. XUMUYECKHe
peakuuy. YpaBHEHHE COCTOSHMS, BHYTPEHHSISI SHEpPrus M OHTAJbIMSA ra3a C BHYTPEHHHMH
cTeneHsMu cBoOoabl yactuil. PazoBsie iepexopl. YpaBuenue Knaneiipona-Knaysuyca.

4. CranmoHapHbIe aradaTnIecKue TEYCHUs] CKUMAeMOTO rasa.

Annabatudyeckue JBIKEHHS CkuMmaeMoro rasza. OJHOMEpHble YpaBHEHHS HENPEpHIBHOCTH,
JBYDKEHUS M aIna0aTHYHOCTH CTAlMOHAPHOTO TEUCHUS ra3a. MeToa MajblX BO3MYILEHHUH. 3BYKOBBIE
BoJIHBL. CKOPOCTh 3BYKa B KMIKOCTH, ra3ze 4 TBepaoM Teie. CKOpoCTh 3ByKa B cMecu razoB. Uucio
Maxa u koHyc Maxa. [IBwkeHHe Teld NMPH IO03BYKOBBIX U CBEPX3BYKOBBIX CKOpocTsax. Ob6macTtu
pacnpocTpaHeHusl BO3MYLIECHUHN B 103BYKOBBIX U CBEPX3BYKOBBIX TeueHUsX. Hterpan beprymnnu s
ckuMaemoro Trasza. Temmeparypa u jgaBieHue ToOpMokeHHs. [a3onmHamuueckue (QyHKLIUU.
3aBUCUMOCTb J1aBJIE€HHUs, IUIOTHOCTH, TEMIIEPATYpPbl, CKOPOCTH 3BYKa OT 4ucia Maxa. YcinoBus ydera
CKMMaeMocCTH Trasza. McreueHue razoB W3 pesepByapoB. J[BmKeHHE CKMMaeMoro rasa mo Tpyoam
nepeMeHHoro cedenus. Pasron u topmoxenue noroka. @opmyna pacxona. CBepX3ByKOBOE COILIO
JlaBassi, no3BykoBoi quddysop. 3agaya npodunupoBanus comia. Cuiia peakiuu, OonpeeIeHnue TIru
peakTUBHOrO ABUraressl. PacueTHele 1 HepacueTHbIE PEKUMBI TeueHUs. ['a3oauHaMu4ecKye Te4eHus
C TEIUIONOABOAOM U TETIOOTBOIOM.

5. HeCTaLII/IOHapHLIe aIH/Ia6aTI/I‘leCKI/Ie TCUCHHUA CXKUMACMOIo rasa.

l'a3oBasg nWHaMWKa ONHOMEPHBIX HECTAlMOHApHBIX TE€YeHMH. MeTox  XapaKTepHUCTHK.
I'mnepOonuyeckue JMHEHWHBIE W KBasWIMHEHHbIE ypaBHeHUs. OTHOMEpHbIE HECTalIOHAPHbIE
TEUEHHUS] CKMMaeMoro raza. Meron xapakrepuctuk. WuBapuanTsl Pumana. Bonnbel cxartus u
paspexxeHus. 3a7ada o MOpIIHE BABUTaeMOM U BBIZIBUTaeéMOM U3 TpyObl. beckoneunas tpyba u Tpyda
KOHEYHOW JUIMHEI.

6. YoapHble BOJHBI.

CooTHomieHHsT Ha OpAMOM ckauke. Axmabara [roronmo, cpaBHeHue c anuadaroit Ilyaccona.
Bospacranue sHTponumu mpu mnepexoie uepe3 yhaapHyio BoiHy. Teopema llemmnenena. CunbHble U
ciabble yaapHble BosHBL [omorpad ckopocreii. COOTHOIIEHHSI Ha KOCOW yIapHOW BOJHE. YoapHas
nosjsipa. Otoulequuue yaapHble BOJHBL. B3auMoneicTBUE CKAuKOB YIUIOTHEHMs C IOIPaHUYHBIM
cnoeM. Teuenne Ilpannmis-Maiiepa.

7. Kunemarnka ra3oBbIX U KUAKUX CPpCA.

Paznoxenne mnepememieHuss Ha nedopMmanvio W BpamieHHe. TeH30p ckopoctedl aedopmMaruii.
Paznoxkenne ckopocTu aedopmanuy cpebl Ha TeH30pbl CKOpocTeil AeopMann U 3aBUXPEHHOCTH.
JlarpanxeBo U 3isIEpOBO OMKMCAHUS ABMXKEHUS CIUIOLUIHON Cpeabl B TpeXMEpHOM citydae. CKOpoCTh U
YCKOpEHHE IIpU 3isIepoBoM omnucanuu cpeabl. CyOcTaHnmanbHas WM MaTepuaibHas MPOU3BOJHAS
MPOU3BOJILHON (D)YHKLIKHU IO BPEMEHHU.

8. ypaBHCHI/ISI MCXaHHWKHU CIUIOIIHBIX CPEA B TPEXMCPHOM CiIydac.



VYpaBHEHHE HETIPEPHIBHOCTH. YpaBHEHUE ABWxeHus Oinepa n HaBbe-Crokca. 3akon HeioToHa mmst
BA3KOW KHUAKOCTH. Jl[MHaMu4eckas M KWUHEMaTHdecKasl BSI3KOCTH. YpaBHEHHE 3HEPIHH, YPaBHEHUS
JUTSL SHTAJBITUU U TEMITePaTypHI.

9. TepmonuHamMuKa HEOOPATUMBIX MTPOLIECCOB.

Bropoii 3akoH TepMOIMHAMMKM ¥ IPOU3BOACTBO 3HTponuu. CBA3p MEXAy I[OTOKaMM Telja U
IPAaAMEHTOM TEMIepaTypbl, TEH30POM HANpsHKEHUH W TEH30pOM CKOpocTed aedopmarui.
[TonoxxutenbHOCTh KOA(P(UIIMEHTOB BI3KOCTH U TEIUIONPOBOAHOCTH.

10. I'pann4HbBIE YCTOBUS B MEXaHUKE CIUIOIIHBIX CPEI.

I'panuuHbIe ycIoBUS B MEXAHUKE CIUIOLIHBIX cpei. I paHUyHbIE YCIIOBUS Ul IUIOTHOCTH, CKOPOCTH,
JABICHHUSI W KacaTeNIbHBIX HAaNpsOKEHUH. YCIIOBHA Ha pasphiBE Ui IJIOTHOCTH, HMITYJbCA H
sHTanbnuu. lloBepxHocTHOe HarsbkeHue. Dopmyna Jlammaca. B3auMopeiicTBUE INOBEPXHOCTEH
paspeiBa. lllupuna ynapHOW BOJIHBI.

11. I'mopocraruka.

PaBHOBecue xuiakocTu. AOCONIOTHOE W OTHOCHTENIbHOE paBHOBecue. JlaBneHue B J000# TOYKe
XKHUJIKOCTH B COCTOSHUHU paBHOBecHs. OCHOBHOE ypaBHEHHE TMApocTatuku. [loBepXHOCTH paBHOTO
JaBieHus. PaBHOBecHe TsKENOM HECKMMAaeMOM >KUAKOCTH. PaBHOBecue BecoMoOro rasa.
Bapomerpuueckass ~ popmyna.  CrapmaprHas  armocdepa.  PaBHoBecue  mpu  HaIU4MU
HErpaBUTALIMOHHBIX MAcCCOBBIX CWJI. JlaBieHue KUAKOCTM Ha IUIOCKHE M KPUBOJIMHEHHbIE
noBepxHOCTH. 3akoH Apxumena. [InaBanue Ten.

12. JIuHaMHKa UJieabHON KUJIKOCTH.

Mopnenu >KUOKOCTH: HAEalbHAas HECKUMaeMasl >KUIKOCTb, Bsi3Kasg HEC)KUMAaeMas JKUJIKOCTb,
naeanbHas CoKMMaeMas JKUIKOCTb, BA3Kas CXUMaemas >KMIKOCTb. TpAaeKTOpPUM >KHIKHX YACTHII.
Jluanm Toka. YcTaHOBUBIIEECS W HEYCTaHOBUBIIEeCs JBIKeHHE. 1pyOka Toka. BuxpeBble u
Oe3BUXpeBbIC ABIKEHUS. YpaBHeHus Jiiiepa B hopme ['pomeka-JIamba. UnTterpan Komm-Jlarpanxa
n unterpan bepuymmm. Iloreniman ckopoctu. @yHknus Toka. J[BukeHue mwimHApa U chepsl B
nneanpHOU xkuakoctu. [Tapagoke Croxkca.

13. JIuHaMuKa BSI3KOU KUJIKOCTH.

CranuoHapHbIe TeUEHUS BSI3KOW KHUJIKOCTH B TpyOax u kaHanax. Teuenue [lyazeiins. Pacnipenenenue
napaMeTpoB 1o cedeHuro Tpyool. Koaddunment comporusnenus mis miaakux tpy0. Ilonstue o
[IOTPAaHUYHOM CJIO€.

14. YcTOHYUBOCTEL TEYSHUHN Ta3a U KUIKOCTH.

Meronp! pemieHus 3a7ad JUHEWHOW YCTOMYUMBOCTU. YCTOMYHMBOCTH IIJIOCKONAPAJUIEIbHBIX TEUCHHUM.
VYpaBuenue Oppa-3ommepdenpaa. JnHamMuueckue W KHUHEMaTWYeCKHUE TPaHUYHBIC YCIIOBHAL.
JucniepcuonHble cooTHOIIEHUs. TeopeMbl Penest 00 yCTOWYMBOCTH MIIOCKOMAPAIIICTBHBIX TEUCHHH.
HeycroitunBocts  KenbBuHa-lI'enpmronena s  IUIOCKONApAJUIEIbHOIO TEUEHHUS  MJICATbHOU
x)uakoctu. HeycroliunBocts Pernes-Teinopa KOHTaKTHOTO pa3pbiBa B IPaBUTALMOHHOM IOJIE.

15. TypOyneHTHOE NBHXKEHHE Ta3a U )KUKOCTH.

TypOyneHntHoe nBUWKEeHHWE Traza W SKUAKOCTH. OcpeaHeHue TypOyJeHTHBIX Te4eHUH. TeHsop
HanpsbkeHui PeitHonbaca. Paciipenienienue ckopocTei B MOrpaHUYHOM CJIO€ U B TpyOe npu OOJIbIINX
yucnax PeitHonpaca. Ilepexon oT naMHHApHOTO K TypOYJEHTHOMY TEUEHHWIO. XapaKTepUCTHKH
TypOynentHoro TeueHus. Teopus [Ipanarnsa-Kapmana. ['unoresa [panamist o myTy nepeMennBaHusl.
Jlorapupmuueckuit npoduins ckopocreil. Kosddumnuent conporusienus TpyOosl B TypOylIeHTHOM
pexuMe.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heo0xonrmoe ob6opynoBaHue 1Jist IEKUUH W MPAKTUYCCKUX 3aHATHI: ayTUTOPHUs, KOMIIBIOTEP U
MYJIBTUMEIUIHOEe 000pyJ0BaHHE: POEKTOP, MHTEPAKTHBHAS JIOCKA.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa
1. Teopernueckas pusuka [Texcr] : B 10 . T. 6 : ['unpoguHamuka : yued. mocoOue i By30B : peK.
M-Bom obOpazoBanus Poc. ®eneparnuu / JI. J1. Jlanaay, E. M. JIudmmn ; nox pen. JI. I1. [TuraeBckoro
.— 5-e m3x., crepeorurr. — 3-e us., nepepad. — M. : @usmarnur, 1986, 1988, 2003, 2006 .— 736 c.

2. Ilpuknaanas razoBas auHamuka [Texct] : B 2 4. Y. 1 : [y4e0. mocobue nns By3oB] / I. H. A6pamoBu4
.— 5-e 3., nepepab. u nom. — M. : Hayka, 1991 .— 600 c.

3. BBesieHne B ruipora3oJUHAMUKY M TEOPHIO YapHBIX BOJH AJist pu3ukoB [Tekcr] : yued. mocobue
s By3oB / 1O. I1. Paitzep .— M. : UnTemnext, 2011 — 432 c.

JomnonHutensHas auTeparypa
1. MexaHuka xugkocty u rasza [Tekct] : yueObnuk s By3oB / JI. I. JloiusHckuii ; Pek. M-Bom
obpazoBanus PO .— 7-e u3s., ucrp. — M. : JIpoca, 2003 .— 840 c.
2. Teopus norpanu4noro ciost [Tekct] : [y4e6. mocodue mis By3oB] / I. lllnuxtunr ; niep. ¢ Hem. I. A.
Bonsnepra ; nog pea. JI. I. JloingHckoro .— 6-e uzn. — M. : Hayxka, 1974 .— 711 c.
3. [lpuknannas razoBas nuHamuka [Tekcr] : B 2 u. Y. 2 : [y4e0. mocobue st By30B] / I. H. AGpamoBuu
.— 5-e 3., nepepad. u nom. — M. : Hayka, 1991 .— 301 c.
4. BreneHne B MEXaHHUKY KHUAKOCTHU ¥ ra3a [Tekcr] : yue6. mocobue mis By3oB / H. H. Illupoxos, O. H.
Bosznecenckutii ; M-Bo oOpazoBanus u Hayku Poc. @enepanuu, dex. areHTCTBO 10 00pa30BaHHIO,
Mock. ¢u3.-texs. uH-T (roc. yH-T .— M. : U3n-Bo M®TU, 2007 .— 324 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/ — snexTpoHnas 6ubnmoreka duszrexa
2. http://www.edu.ru — penepanbublii mopran «Poccuiickoe oOpazoBaHuey.
3. http://benran.ru —6ubIMOTEKA 1O €CTECTBEHHBIM HaykaM Poccuiickoit akajieMun Hayk.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[IporpammubIii KOMITIEKC Abaqus AJs TOATOTOBKY JIEKITMOHHBIX JIEMOHCTPAIIHIA.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHWEe Kypca «BBegeHMe B MEXaHHMKY CIUIOIIHBIX cpei» TpedyeT Oonblion
CaMOCTOSTENIFHONW paboThl cTyneHTa. B mporpamme Kypca MpHBEIEHO MHHHMAIBHO HEOOXOAMMOe
BpeMs JUIsL pabOTHI CTYJICHTa HaJl TEMOIA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAHNE PEKOMEH/I0BAHHOM JINTEPATYPHI,

— npopaboTKy yueOHOro Marepuana (1o KOHCIEKTaM JIEKIHI, CEMHUHAPOB, yUeOHOM TuTeparype);

— peleHune 3a1a4, IpeaaraéMblX CTYJJCHTaM Ha JICKIUAX U MPAKTUIECKUX 3aHATHAX,

— MOJTOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM Pa0OTaM U TECTaM.

PyKOBOICTBO M KOHTPOJIb 32 CaMOCTOSATENILHOW pPabOTOH CTy[JEHTa OCYLICCTBISCTCS B pE3ysbTaTe
aHaJM3a MTOTOB KOHTPOJBHBIX, CAMOCTOATENBHBIX pabOT M TECTOB, a TaKXKe HHIUBHUIYaJIbHBIX
KOHCYJIbTaIuH.

[TokazaTeneM BiIaJeHUsI MAaTEPUAIIOM CITY)KHT YMEHHE PEIIaTh 3a/1auu.



B pamMmxkax Kypca peKOMEHAYEM 03HAKOMUTBCS CO CIEAYIOLIEH JIUTEPaTypO:

1. D.E.Con. Brenenue B MexaHuky crutoiasix cpea, MOTH. 2010.
2. I''Yepnsrii. ['a3oBas aunamuka. M.: Hayka, 1988.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: T'eokocMuyecKkre HAyKU U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa Qusnueckor MEXaHUKH

Kypc: 2

KBaJU(PUKAHA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT
PaspaGorunkm:

3.H. Bo3HeceHckuii, ka1 pu3.-Mar. HayK, JOLIEHT
3.E. Con, 1-p ¢us.-mar. Hayk, nmpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJIb30BAaHWEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrnieyeHHs

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3YJIbTATC HU3YUCHUA AUCLUIIINHBI ((BBC,[[GHI/IC B MCXAHUKY CIUIOMIHBIX CpPCA: THUApOradoguHaMuKa »

00yJaromuiics JOmKeH:

3HATb:

* (yHAaMEHTaIbHBIEC IOHATHUS, 3aKOHBI, TEOPUH KJIACCHUECKOW MEXaHUKH CIUIOIIHBIX CPEZ;
* COBpPEMEHHbIE MPOOIEMbI MEXaHUKH CIUIOIIHBIX CPEJI;
* TIOPSIIKM YMCIICHHBIX BEJIMYHMH, XapaKTEPHbIE I MEXaHUKH TBEPAOTo Ae(hOPMHUPYEMOTro Tea.

¢ II0JIB30BAaTbCAd CBOMMHU 3HAHUAMU [JIS1 PECIICHUA (I)yHI[aMeHTaHBHBIX U MPUKJIAJHBIX 3a1a4,

¢ [AcJIaTb HPaBUJIbHBIC BBIBOJAbI U3 COITIOCTABJICHUA PC3YJILTATOB TCOPUU U SKCIICPUMCHTA,

¢ TMPOU3BOAUTH YUCJICHHBIC OLCHKHU 110 NMOPAAKY BEJINIUHBI;

¢* BHJICTH B TCXHHYCCKHUX 3aJJa4ax (bPISI/I‘{CCKOC COACPIKAHUC,

® OCBaMBaTb HOBBIC TIPCIAMCTHBIC 06HaCTI/I, TCOPECTUUYCCKUC TMOAXOAblI M ISKCIHCPHUMCEHTAJIbHBIC

MCTOAMKH,

® MOoJIydyaTb HaWJIydIIUMC 3HAUYCHHSA HU3MCECPACMBIX BCJIHMYMH U NPAaBUWIBHO OLCHUTH CTCIICHb HX

AOCTOBCPHOCTH,

. 3G PEKTUBHO HCIONb30BaTh HMH(MOPMAIOHHBIE TEXHOJOTHMM M KOMIIBIOTEPHYIO TEXHUKY ISt
JOCTHKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3ybTaToB.

BJIaJeTh:

* HaBBIKAMH OCBOCHHS OOJIBIIOr0 00beMa I/IH(l)OpMaLII/II/I;

* HaBBIKAMH CaMOCTOSTEIBHON PabOTHI;

° KyanypOI\/’I MMOCTAaHOBKH U MOACIIMPOBAHUA (bHSI/I‘{eCKI/IX 3a1a4,
® HpaKTHKOﬁ HCCJICAOBAHNA U PCUHICHHUS TCOPETUUCCKUX U IMPUKIIAJHBIX 3a71a4.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylIeMy KOHTPOJII0




3. [lepeyeHb THNMOBBIX KOHTPOJIBHBIX 3/IaHUI, HCMOJIb3yeMBIX /Js OIEHKH 3HAHWM,
YMeHHii, HABLIKOB

HToroBas artecTanus 1o TuciuIuinHe «BBenenne B MexaHHUKY CIUIOIIHBIX CPEIy MPOBOJIUTCS B
dopme nuddepeHIInPOBaHHOTO 3a4eTa.

Texymuii KOHTPOJIb OCYILECTBISICTCSI B ()OPME KOHTPOJIBHBIX PadOT, TECTOB, W 3aJlaHHi (OJIHO
3aJjaHle B OCCHHEM CEMECTpe, OJHO 33a/IaHUE B BECEHHEM CEMECTpE) B MHCbMEHHOH (opme.
Kaxmoe 3amaHue B KOHTPOJBHBIX, CAMOCTOSITEIBHBIX W TECTOBBIX pPa0dOTaxX OICHUBACTCS
OTIpENIeICHHBIM KOJIMYECTBOM OasIoOB B KOHIIE YCIOBHS Kaxkaoro 3ananus. llo wurtoram
HaOpaHHBIX 0aJJIOB BBHICTABIISICTCS OIICHKA.

KonTpoubHnas padora no teme «M3rud 6anox»

BapuanTt 1

Jana Oanka mmHoi | npsimoyrossHOro ceuenus. K Ganke MpUIIOKEHbI HArPY3KH, KaK MOKa3aHO
Ha PUCYHKE.

3agaHue:
[TocTpouts smopy uzrudaromiero MomenTa. (3)
[TocTpouts smopy nepepe3biBaromieii CHIbL. (3)
Paccunrate ynpyryro sHepruro u30ruyToil 0ainku. (2)
Paccuntate MoOMEHT wuHepuuu cedeHus. HalTh MakcCHMallbHblE HOPMAaJbHbIE
HaNpsUKEHHs. YKa3aTh B KAKOM CEYCHUU OHM UMEIOT MeCTO. (2)
Bapuanr 2

PN E

Jana Ganka muHO#t | mpsimoyronbHoro cedenus. K Ganke npuiioKeHbl HArpy3KH, Kak MOKa3aHo
Ha PUCYHKE.

M P q b
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3anaHue:

5. TloctpouTts smopy usrudaroniero MomeHTa. (3)
6. IloctpouTs 3miopy nepepesbiBaromieil cuisl. (3)
7. PaccuuTaTh ynpyryro SHEpruro U30rHyTon Oanku. (2)
8. Paccuntath MOMEHT WHHepHMM cedeHUs. HallTm MakcumallbHble HOpMaJlbHBIE

HanpsDKeHHs. YKa3aTh B KAKOM CEYCHUU OHH UMEIOT MeCTO. (2)

OcrasnbHble BApHAHTHI (HOPMYITUPYIOTCS aHAIOTUYHO. MEHSIOTCS UCXO/IHBIE YCIOBUS:
croco0 3aKperieHus: 0aJKu, pacroyioKeHUEe U BUJI IPHIIOKEHHBIX COCPEOTOUYEHHBIX U
pacripesielIeHHbIX CUJI, COCPEJOTOUECHHBIX MOMEHTOB. Taxke BapbUPYIOTCS cedeHus 0aIoK Jis
pacueTa MoJ0KeHUSI HeUTpalbHOM JINHUU M MOMEHTAa MHEPIUH CEUSHHUSI.

IIpumepsl BONPOCOB /151 TECTA 10 TEOPUH (MPOBEPKAa MUHMUMAJIBLHO HEOOXOAUMBbIX 3HAHHUH)
1. BelpaxkeHue TeH30pa MaIbIX Aedopmaluii uepe3 BEKTOpP MepeMeIieHrH.
2. T'eomeTpuyeckuii CMBICII KOMIIOHEHT TE€H30pa MalbIX AedopMariuii.
3. TIpaBwmiio 3HAKOB JJIT KOMIIOHEHT TEH30pa MAJIBIX JeOopMaIuii.



PoOo~No oA

12.
13.
14.

15

17.

18.
19.
20.
21.

22.
23.
24.
25.
26.
27.

0.
11.

Bexkrop nanpsoxkenuit. @opmyna Ko,

@uU3NYECKUl CMBICI KOMIIOHEHT T€H30Pa HAIPSKEHUM.

[IpaBuiio 3HaKOB 1JI1 KOMIIOHEHT T€H30pa HAIPSHKEHUM.

YpaBHEHHE IBUKEHUS U PABHOBECHUS.

CdhopmynupoBats 3akoH ['yka 1J11 H30TPOIIHOrO MaTepHaia.

OuHeprus ynpyroi aehopMariim.

Cdopmynuposats TeopeMmy Kactunuano.

Jlatp ompeneneHue CTAaTUYECKH ONPENeIMMOM M CTaTUYECKH HEOIpPeNeIuMOn
CTEPKHEBOU CUCTEMBI.

JlaTb onpeneneHue MOMEHTa UHEPLIMY CEUCHUS.

YeM oTiMyaeTcs YUCTBIMA U3rUO OT MonepevHoro n3ruoa?

[TpaBusI0 3HAKOB sl U3TUOAIONIETO MOMEHTA U TIEPEPE3bIBAIOIICH CHIIBI.

. I'nnore3a miIoCcKux ceyeHu.
16.

Hanwmcatp cBSI3b MEXly HHTEHCUBHOCTBIO PAcIpe/IeIeHHON HAarpy3KH, Iepepe3bIBAIOICH
CHJION U M3rn0arouM MOMEHTOM.

Kak nipu uncToM us3rude cBsizaHbl MEXKAY CO00# KprBU3HA JeOPMUPOBAHHON OCH OAITKH
U U3ru0arouil MOMEHT B JaHHOM IONEPEYHOM CEYEHUU?

HuddepennnanbHoe ypaBHEHHE YIIPYTOM JIMHUH OaJIKH.

I'eomeTpuueckue XapaKTepPUCTUKU CEUEHUS TIPU KPYUEHUH.

®opmyna Ditnepa i1l yCTOMUNBOCTH CTEPKHEN (C BBIBOJOM).

BonnoBoe ypaBHeHue. CKOpPOCTb MPOJOJBHOM M HONEPEYHOM BOJIHBI B HM30TPOIHOM
YOPYTou cpefe.

IlepBast TeOpUs IPOUYHOCTH.

Bropas Teopus npo4HOCTH.

Tpetbst Teopus NPOYHOCTH.

UYerBepras Teopus IPOYHOCTH.

Kpurepuii ['puddurca pa3BuTus TpeIiuHsl.

Hatb onpenenenue nomydectr. CHopMymupoBaTh NPUHLIUI CYIIEPIO3ULIUU bosbpiimana.

Z[OIIOJIHI/ITGJII)HLIQ BOIIPOCHI

1.

©ooNORwLD
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14.
15.
16.
17.
18.
19.

VYcnoBust TEpPMOJIMHAMUYECKOW YCTOMYHUBOCTH.

@®a30BbIE IEPEXOMBI.

[Inockue TedeHuss HeCKUMAEMOM KUIAKOCTH.

CKOpOCTb 3BYyKa B CIIOLIHBIX OHO(A3HBIX U MHOTO(a3HbIX Cpeax.

®opmyisl Jlarutaca u Herorona.

NHurerpan bepHyim B cTallMOHAPHOM BUXPEBOM TEYEHUU.

I'pannuHbIE yCI0BUS B MEXAHUKE CIUIOUIHBIX CPE ISl IUIOTHOCTH, UMITYJIbCa, SHEPTUU.
lNazonuHamuyeckre pyHKIMHA U33HTPOMUYECKOTO MTOTOKA.

CkopocTb 3ByKa B cMecu Tra3oB. Yucino Maxa un konyc Maxa.

. CrannoHapHbie aquadaTHYeCKue TEUSHHs C)KMMAeMOro rasa.

. ®opmyna pacxona. CBepx3BykoBoe corio JlaBans, 103BykoBo# auddysop.

. IIpocTeie BonHbl PuMmana.

. OCHOBHBIE ypaBHEHUS THAPOJIUHAMUKN: HEMPEPBIBHOCTH, TUD y31Hn, SHEPTUH,

JBUKEHUS, IPUMECH.

WNuBapuantsl Pumana. BonHbI cxaths U pa3peKeHus.

[IpsiMble yiapHBIE BOJIHBI.

Teuenus ¢ TemononBo1oM. OCHOBHBIE YPABHEHUS U TPAHUYHBIE YCIOBUSI.
HaknoHHBIE yTapHBIE BOJIHBI.

®opmyia Jlannaca. BzaumonencTBre NOBEPXHOCTEN pa3phIBa.
TepmoaunamMuueckue UKL LIMKIBI MapoTpyOHBIX YCTaHOBOK.



20. Teuenue [Ipannrnsa-Maiiepa.

21. Tlorenuunan ckopoctu. OyHKuus ToKa. J[BHKeHNEe IUIMHAPA U Chephl B UACATBHOM
KUJKOCTH.

22. Muorodasusie cpenbl. CKOPOCTh 3ByKa B TAPOKUAKOCTHON Cpejie.

23. lunamuka Bsa3Kkoi xxuakoctu. Tedenue B TpyoOe. Ilpu Oonpmmx uncnax PeitHomnbca.

24. [IpubnxeHune MorpaHuIHOTO CIIOA.

25. Teopembl Penest 06 yCTOMYMBOCTH IIOCKONIAPAIIIETBHBIX TEYCHHH.

26. Ocpegnenue TypOyJeHTHBIX TeueHul. TeH3op HanpsokeHuid PeitHombaca.

27. YcioBue nepexojia OT JIJAMUHAPHOTO K TYpOYJICHTHOMY TEUCHHIO.

IIpumepsbl OMJ1€TOB, HCIIOJIB3YeMbIX HA TU((epeHIMPOBAHHOM 3a4eTe.
B Gmiier BX0auT OMH BOIIPOC IO TEOPUH U 3ajaya.

BIWJIET Ne 1

1. Tenzop wmambix pgedopmanmii. ['eomeTpuueckuii CMBICT KOMIIOHEHT TEH30pa MajbIX
nepopmanuii. CHMMETPpUYHOCTb TEH30pa MajbIX JAedopmMaruii.
2. 3ajaya Ha TEMY IOJI3yYECTb.

BUWJIET Ne 2

1. Tenzop HamnpspbkeHuid. DuU3MYecKUil CMBICT KOMIIOHEHT TeH30pa HampsbkeHui. [IpaBuiio
3HaKoB. CHMMETPUYHOCTh T€H30pa HanpskeHu. Jluarpamma Mopa.
2. 3ajaya Ha TeMy U3ruod Oanky.

BUJIET Ne 3

1. OcHoBHblE  ypaBHEHHMs] MEXaHMKHM TBepJoro jaedopMupyemMoro Tena: ypaBHEHHE
HEPa3pbIBHOCTH, YPABHEHUSI PABHOBECHUS U JIBH)KEHUS.
2. 3aja4ya Ha TEMY YCTOMYMBOCTb CTEPIKHEN.

BIWJIET Ne 4

1. JIuneiinas cpena. 3akoH ['yka a7 H30TPOMHOTO MaTepuaa.
2. 3agava Ha TeMY MOJI3y4YeCTb.
BUJIET Ne 5

1. Oueprus ynpyroit nedpopmarun. Teopema Kactunuano.
2. 3agava Ha TeMY YCTOMYUBOCTh CTEPKHEH.
BUJIET Ne 6

1. PactsokeHne W ckatue ynpyrux crepxHeid. CTaTHYecKd OmpeieirMble W HEeOonpeaeTnMble
CHCTEMBI.
2. 3ajiaya Ha TeMY TE€H30p HaIlPsHDKEHUH.

BUJIET Ne 7

1. M3ru6 ynpyrux Oanok. BHyTpeHHsIs monepeyHast CHjla U BHYTPEHHHUI M3ruOaronuii MOMEHT.
[TocTpoenue >mtop nonepeyHon CUIIbl M U3THOAIOIIEr0o MOMEHTA.
2. 3ajaya Ha TEMY IOJI3yUYECTbD.

BUJIET Ne 8

1. U3ru6 ympyrux Oanok. ['mmoreza miuockux ceueHWil. ['eomeTpuyeckue XapaKTepPUCTUKH
ceyeHuit npu m3rude. HopmaneHbie HanpspkeHus pu u3rnbe. KacatenpHble HapsDKEHUS MPU
usruoe.
2. 3ama4a Ha TEMY YCTOMYHUBOCTh CTEPKHEM.

BUJIET Ne 9

1. Teopema Kactunbsno. [Ipumenenue teopembl Kactunuano ansa usruba. uddepennunansHoe
ypaBHEHWE U30THYTON OCH OaKH.



2. 3aaya Ha TeMY MOJI3y4eCTb.
BUJIET Ne 10

1. KpydyeHne cTep)KHEW C KPYroBbIM CEUYCHHEM. BHYTpEHHHH KpYTSIIMA  MOMEHT.
['eomeTpuyeckue xapakTepUCTUKH CeUEHUs MpU KpyueHun. HanpspkeHus pu KpyueHuH.

2. 3a/aya Ha TeMY TEH30p HaIPsKEHUH.
BUJIET Ne 11

1. Kpydyenue cTepKHEW C DJUIMITUYECKUM CEYEHHEM. BHYTpeHHUH KpyTSIIUA MOMEHT.
I'eomeTpryeckne XapakTEPUCTUKH CEYEHMs IpU KpydeHuM. HanpspkeHus npu KpydeHHH.
Jennanarus.
2. 3ajaya Ha TEMY MOJI3Y4ECTb.

BMWJIET Ne 12

1. YcroitunBocTh crepxuei. [lonstue ycroitunBoctu. @opmyiia Ditnepa U €€ NPUMEHEHHUE IS
Pa3IMYHBIX CTEPIKHEH.

2. 3a/aya Ha TeMY MOJI3y4eCTh.
BUJIET Ne 13

1. Bonnsl B crepxHsix. BosHbl 0e3BuxpeBbie. BosiHbI 0€3/1MBEPIeHTHBIE.

2. 3ajaya Ha TeMy U3TUO OaNKu.
BUJIET Ne 14

1. Jluneiinas HacieICTBEHHAss Teopus MOJ3ydecTH. Bsskoympyrocts. [lmacTHUHOCTD.
Bsa3komiacTH4HOCTb.

2. 3aja4a Ha TEMY YCTOMYMBOCTb CTEPIKHEM.
BWIET Ne 15

1. Ilepas Teopuss mnpouHoctH. Bropas Tteopust mnpouHoctu. TpeTbssi Teopus NPOYHOCTH.
YerBepTas T€OpHsI IPOUYHOCTH.

2. 3aava Ha TeMY TIOJI3Y4ECTb.

IIpumepsl 32724 HA TeMY MOJI3Y4€CTh.

1. ITycth n3BecTHa pyHKIUS OA3ydecTy U Moayib FOHra marepuana. Mcnomiab3yst npuHIUI
cyneprno3uuu bosbliMana, Ka4eCTBEHHO M300pa3UTh 3aBUCUMOCTb MOJTHON edopMariiu
CTEPKHS OT BPEMEHH JUTsl 3aJaHHOM MPOrpaMMbl HAarpyKEHUSI.
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2. Ilyctb n3BecTHa (hyHKLMA Moa3ydyecTd U Moayib FOHra marepuana. Mcnomiab3yst npuHIUn
cyneprno3uuu bosbliMana, Ka4eCTBEHHO M300pa3UTh 3aBUCUMOCTb MOJTHON edopMariiu
CTEP>KHsI OT BPEMEHH JUIsl 3aJaHHOM IPOrpaMMbl HarpyKEHUs.
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3. IlycTb QyHKIMs MON3YYeCTH IMHEHHOTO MaTepralia uMeeT Bua I(t—t)=1+e - .
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JI71st 3a1aHHOM TIPOrPaMMBbl HArPYKEHHsI CTEPXKHSA o (t)=—>t HAWTH 3aBUCUMOCTb OT BPEMEHH
T

noHOM Aedopmanuu cTepkHs &(t). Moxyns FOHra marepuana ctepxHs paBeH E .

IIpumepsnl 32724 Ha TeMy U3rud 0aJIoOK.

1. Ilpu xakoil JuInHE 3aKperuIeHHasi TOPU30HTAIBHO KOHCOJIbHAS AIOpATIOMUHNEBas Oanka
IPSIMOYTOJIBHOTO CeYeHUs (IMPHHA &, BbIcoTa D) pa3pymmTcest o ieiicTBUeM COOCTBEHHOTO
BeCa, €CJIM U3BECTEH peesl IPOYHOCTH U INIOTHOCTh MaTrepuana?

2. Haiitu nporu6 6anku B Touke A. MOMEHT HHEPIMH CeueHUs U MOIyb KOHra U3BECTHBI,
COOCTBEHHBIM BECTOM Oajku MpeHeOpedb. YKa3zaHHe: NCIO0Ib30BaTh TeopeMy KactuinaHo.

P
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3. bajika KOHCOJIBHO 3aKpeIuIeHa Ha JIeBOM KoHLe. Ha HeKoTopoM paccTossHUU OT CBOOOAHOTO
KOHIIA IPUJIOKEH cOCpeoToUeHHbII MOMeHT M. Haiitu nepemenienue Touku A B BEpTUKAIbHOM

HarpaBieHud. MOMEHT UHepLUu cedeHus U Moayib KOHra n3BecTHbl, COOCTBEHHBIM BECTOM
Oanku npeHeOpeyb. YKa3aHue: HCIOIB30BaTh TeopeMy Kactuinmano.

M
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4. banika KOHCOJIBHO 3aKpeIuieHa Ha JIeBoM KoHlle. Haiitu nepemenienue Touku A noj
neiicrBueM cuibl P. MoMeHT uHepiuu cedeHust 1 Motyiab FOHra u3BecTHbl, COOCTBEHHBIM
BECTOM OaJKu IpeHeOpeub. YKa3aHue: UCI0Ib30BaTh TeopeMy KactuiamaHo.
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A wém

5. (3agaua MOBBIIIEHHON CIIOKHOCTH) [laH KOHCOJIBHO 3aKpEIUICHHBIN KPUBOIMHEHHBIN Opyc
MOCTOSTHHOTO CEUEHUsI, CPEAHSS JTMHUS KOTOPOTO MPEACTABIISIET COOOM YeTBEPTh OKPYKHOCTH.
Haiitn nepememienue Touku A noj aerictBueM cuiibl P. MOMEHT MHepLnu ceueHus: U MOJyJb

FO#nra u3BecTHbI, COOCTBEHHBIM BECTOM OAJIKU IpeHeOpedh. YKa3aHUe: UCIOIb30BaTh TEOPEMY
Kactunuano.

IIpumepsl 3a1a4 HA TeMY YCTOHYHUBOCTH CTEPKHEM.

1. HaiiTu kpuTHueckoe 3Ha4YeHUE CUITBI P ISl CTEpKHS, TIOKa3aHHOTO Ha PUCYHKE a).

2. Haifti kpuTHYecKkoe 3HaUeHHE CHIIBI P 17151 CTepIKHsI, TOKa3aHHOTO Ha PUCYHKE 0).

3. Kakoii cTep>keHb, IpeACTaBICHHBIA Ha PUCYHKE B) OTEPSAET yCTOMUMBOCTh paHblie? (cuia P
BCET/Ia HallPpaBJIieHa BEPTUKAIIBHO).
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a) 6) B)
IIpumepsl 327124 HA TeMy TeH30pP HaNPSAKeHHI
1. [lokazath Gpopmyny Apxumenaa Ajs BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIONIEH Ha OTHOCThIO
MOTPYKEHHOE B JKUAKOCTH TeJo f =—pVg . YKa3aHue: BOCIob30BaThes hopmynoi Komu u

teopemoi Octporpaackoro-I'aycca.

2. CtepeHb ¢ TUIOMAAbI0 TTOTIEPEYHOT0 CEUSHHS S pacTATUBAETCs CHIION F, HaliT HOpManibHOE
U KacaTelIbHOE HAaIPsKEHHUE Ha IJIO0IIAKe, HOPMallb KOTOPOM COCTABIISET C HAllpaBJIEHUEM
neiictBust cuibl yroa [1. Ha kakoil miomaake peanusyercs MakCUMalIbHOE KacaTeabHOe
HanpspkeHue? Ha kakoif miomaike kacaTeJabHO€E HallpsDKEHUE PABHO HOPMAJIbHOMY?

3. ([bx. Meiiz 2.2) TeH3op HampspKeHUH B TOUKE 3a/1aH Tak

70 -2
T,=|0 5 0
20 4

OnpenenuTb BEKTOP HANPSKEHUH B 3TOM TOUKE Ha IUIOIIAJIKE C €AMHUYHBIM BEKTOPOM HOpMaJH
2 2 1
n=38 38 +38. Taxoke orpenenuTs, a) HOpMalabHOE HapsKeHHUe, 0) MOAYIb BEKTOpa
HaANPSDKEHUH, B) YTOJI MEX1y BEKTOPOM HANpSKEHU U HOPMaJbIO K IUIOMIAIKE.
4. (Ix. Meii3 2.15) Ten3zop HanpsKeHUH B TOUKE B JE€KAPTOBBIX OCAX UMEET KOMIIOHEHTHI
311
T.=/1 0 2

ij
1 2 0

OnpenenuTs ri1aBHbIE HANPSKEHUS U IJIaBHbIE OCH TEH30pa HapPsyKEHUH.
5. (Ix. Meiiz 2.21) HemocpeicTBEHHBIM BBIYHMCICHUEM HalTH UHBApUaHTHI |, I,, 1, TeH30pa

HaIpsHKEHUN
6 -3 0
T,=|-3 6 0
0 0 8

Haiitu rnaBHbIe HaNPsHKEHUS 7151 9TOTO HANPSKEHHOTO COCTOSIHUSA U TT0Ka3aTh, YTO
JMaroHanbHas (hopMa MPUBOAMT K TEM e CaMbIM 3HAYEHUSIM HHBAPHAHTOB.
6. (x. Meiiz 2.27) Pa3noxxuTh TEH30p HaNpsHKEHUH



12 4 0
T =14 9 =2
0 -2 3
Ha [IapOBYIO YacTh U JICBHATOP U MIOKAa3aTh, YTO MEPBHI HHBAPHAHT JCBHATOPA PAaBEH HYJIIO.
7. ictionb3ys MeToll MHOKHTENel Jlarpanka, moka3aTh, YTO SKCTPEMAaJIbHbIC 3HAUYCHHS
HOPMAJIEHOTO HAIIPSHKEHUS COBIIQAAIOT C TJIABHBIMU HAIIPSKCHUSMH.
8. Jloka3zarb, 4T0 COOCTBEHHBIE BEKTOPBI, COOTBETCTBYIOIIUE PA3IMYHBIM COOCTBEHHBIM YHCIIaM

TEH30pa HAPSHKCHUH, OPTOTOHAIBHBI APYT APYTY.
Buaer Ne 1.

1. Ternora, pabota, BHyTpEHHsSl SHEPTrHsl, HEPBbIM 3aKOH TEPMOAMHAMUKU.
TepmoauHaMudeckre nepeMeHHble U noTeHHaisl. COOCTBEHHBIE TEPMOIUHAMUYECKHE
IIEpEMEHHBIE.

2. 3ajgaya Ha TeMy NpoGUINPOBAHKE COILIA.

Buier Ne 2.

1. Inddepenumansl TepMouHaMuYecKiX nepeMeHHbix. CooTHomenne Makcpenia.
VY nenbHbIE TEPMOIMHAMHYECKUE ITEPEMEHHBIE U TOTEHIMANBL. Y IeJIbHbIe 00bEM, BHYTPEHHSSA
SHEPrusl, SHTAIBINS, SHTPONUS. MOJISIpHBIE U yJEIbHbIE TETNIOEMKOCTH.

2. 3ajaua Ha TeMy aguabaTHYecKue TeYeHUs COKUMAeMOoro rasa.

Buier Ne 3.

1. TepMoAMHAMUYECKOE U KAJIOPUYECKOE YPABHEHUSI COCTOSHUS BELIECTBA.
TennoeMKoOCTH COBEPILIEHHOI'O ra3a, COOTHOILIeHUE Maiiepa, mokaszarenb aauadarsl. BHyTpeHHss
SHEPrusl, SHTAIBIINS, SHTPOIMS, XUMUUECKUH [TOTEHIIMA COBEPILIEHHOTO rasa.

2. 3agaya Ha TeMY yJapHbIE BOJIHBI.

Buuer Ne 4,

1. TepmoauHaMu4eckre NPOLECChl: U30TEPMUUYECKUM, ainadaTnyeckuii u
MOJIUTPONUYECKHI TTpoliecchl. TepMmoanHamuyeckue nukisl: Kapuo, bpaititona, nBurarens
BHYTPEHHEI0 CTOpPaHUs U IU3€IbHOI0 ABUTaTeNs. Tenaon30iupoBaHHbIE U OTKPBITHIE CUCTEMBI.
MakcumanbHas paboTa CUCTEMbI BO BHELIHEH cpee.

2. 3ajaya Ha TeMy Npo(UIMPOBaHUE COILIA.

Buuer Ne S.

1. Annabatudeckue ABMKEHHS CKMMaeMoro raza. O1HoOMepHbIe YpaBHEHUS
HENPEPBIBHOCTH, IBUKEHUS M aJua0aTHYHOCTH CTallMOHAPHOTO TeueHHs raza. Metos Manbix
BO3MYILEHUH. 3BYKOBbIE BOJIHBI. CKOPOCTB 3BYyKa B XKHMJIKOCTH, ra3e U TBEPAOM Teje. CKOpoCTh
3ByKa B cMecH ra3zoB. Hucno Maxa n konyc Maxa.

2. 3ajaua Ha TeMy ajiuabaTH4ecKre TeYeHUs COKUMAeMOoro rasa.

Buier Ne 6.

1. JIBu>eHue Tel NpH T03BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSIX. O6nacTu
pacnpocTpaHeHusl BO3MYILEHUH B 103BYKOBBIX U CBEPX3BYKOBBIX T€UeHUAX. MIHTErpan
bepnymm g cxxumaemoro rasa. Temmneparypa u JaBI€HUE TOPMOKEHUS.

2. 3ajaya Ha TEMY y/AapHbIE BOJIHBI.

Buier Ne 7.

1. 'a3oquHamuyeckue pyHKIUU. 3aBUCUMOCTD JIaBJICHMUSI, IJIOTHOCTH, TEMIIEPATYPHI,
CKOPOCTH 3BYyKa OT 4yncia Maxa. YciaoBusl yuera CKMMAaeMOCTH rasa.

2. 3ajaya Ha TeMy po(UINPOBAHKE COILIA.

Buier Ne 8.

1. UcTeuenue ra3oB U3 pe3epByapoB. [[BrkeHne c:KkuMaeMoro ra3a no Tpyoam
NIEPEMEHHOT0 ceueHus. Pasron u Topmoxkenue noroka. @opmyna pacxonaa. CBepx3ByKOBOE
coruto JlaBaisi, m103BykoBoi tuddy3op.

2. 3ajaua Ha TeMy aguabaTHYecKue TeUCHUs COKUMAeMOoro rasa.

Buuer Ne 9.



1. T'a3oBas qfuHaAMUKa OJTHOMEPHBIX HECTAIMOHAPHBIX T€UCHUI. MeTo/ XapaKTEpUCTHUK.
['unepOonuueckue TUHEWHbIE U KBAa3WINHEHHbIE ypaBHEHHsI. OHOMEpHBIE HECTallHOHAPHBIE
TEYECHHsI CKUMAEMOTO rasa.

2. 3ajaya Ha TEMY Y/AapHbIE BOJIHBI.

buier Ne 10.

1. Meton xapakrepuctuk. MuBapuantsl Pumana. Bonssl cxxatus u paspexenus. 3agaya
0 IOpIIIHE, BABUIAEMOM U BbIIBUTaeMoOM U3 TpyObl. beckoHeuHas Tpy6a u Tpy6a KOHEUHOM
JUTVHBI.

2. 3ajaua Ha TeMy Npo(UIMPOBAHKE COILIA.

Buaer Ne 11.

1. CooTHomeHHs Ha MPSIMOM ckauke. Annabara ['toronuno, cpaBHeHue ¢ aaunadaTon
ITyaccona. Bo3pactanue sHTpONUU IIPHU MIEPEXOE Yepe3 yaapHyro BoHY. Teopema Llemmenena.
CubHble U criabble yiapHble BOJIHbL. B3auMonelcTBre CKauKOB YIIJIOTHEHHSI ¢ IOIPaHUYHBIM
CIIOEM.

2. 3ajaua Ha TeMy aguabaTHYecKue TeYeHUs COKUMAeMOoro rasa.

Buier Ne 12.

1. I'paHny4HbBIE YCIOBUS B MEXAaHUKE CIUIOIIHBIX Cpell. [ paHUUHbIE yCI0BUSA AJIs
IJIOTHOCTH, CKOPOCTH, JABJICHUS U KACATEIbHBIX HANPSIKEHNUN. Y CJIOBUS Ha Pa3pbIBE IS
IUIOTHOCTH, UMITYyJbca U dHTanbnuu. [loBepxHocTHOE HaTsbkeHne. @opmyna Jlamaca.
B3anmopeiictBrue noBepxHocTen paspeiBa. llIupuna y1apHOW BOJIHBIL.

2. 3ajaya Ha TeMy NpoUIMPOBaHKE COILIA.

Buier Ne 13.

1. PaBHOBecue )uAKOCTH. AGCOJIIOTHOE U OTHOCUTEIbHOE paBHOBecHUE. JlaBiieHHEe B
0001 TOUKE KHUIKOCTU B COCTOSTHUH paBHOBecHs. OCHOBHOE ypaBHEHHE THIPOCTATHKH.
IToBepxHOCTH PaBHOIO JaBiIeHUs. PaBHOBECHE TSKENON HECKUMAEMOM KUIKOCTH. PaBHOBecue
BecoMoro rasza. bapomerpuyeckas popmyna.

2. 3agaya Ha TeMY yJapHbIE BOJIHBI.

Buier Ne 14.

1. Monenu )KuaKoCTh: nicalbHas HEC)KUMaeMasl KHUIKOCTh, BA3Kasi HEC)KUMaeMasi
JKUJKOCTh, UACAIbHAS COKMMaeMasi )KUIKOCTb, BA3Kas CKUMaeMas )KUJIKOCTb. TpacKTopuun
XKHUJIKMX YacTULl. JIuHMM ToKa. Y cTaHOBUBIIEECS U HEYCTaHOBHBILEECs JBUKEHUE. TpyOKa Toka.
BuxpeBsie u 6€3BUXpEBbIE TBUKECHHUS.

2. 3ajaua Ha TeMy aguabaTHYecKue TeYeHUs COKUMAeMOoro rasa.

Buier Ne 15.

1. YpaBuenus Diinepa B popme I'pomexa-JIamba. MuTterpan Komm-Jlarpanxka u
unterpan bepnymnu. [lorennnan ckopoctu. @yHkuus Toka. J[BrkeHne nuauHapa 1 cepsl B
uaeanbHou xuakoctu. [lapagoke Ctoxkca.

2. 3ajaya Ha TeMy po(UINPOBAHKE COTLIA.

Bbuier Ne 16.

1. CraumoHapHble TeUEHHUs BSI3KOM JKUJIKOCTH B TpyOax u kaHanax. Teuenue Ilyazeins.
Pacnpenenenue napameTpoB o cedeHuto Tpyosl. KoadduimeHT conpoTuBIeHus JUIsl MIaaKIX
TpyO. [loHsATHE O TOrPaHUYHOM CIIO€.

2. 3aja4ya Ha TEMY YAapHBIE BOJIHBI.

Buser Ne 17.

1. MeToapl pemienus 3a1a4 JMHEMHON yCTOMUNBOCTH. Y CTOMUMBOCTD
IUI0CKONapauIeabHbIX TeueHui. TeopeMbl Penest 00 ycTOMUMBOCTH MII0CKOMApaIIeIbHBIX
teueHuil. HeycroiunsocTs Penes-Telnopa KOHTaKTHOTO pa3pbiBa B IPABUTALUOHHOM I10JIE.

2. 3ajaya Ha TeMy afuabaTHYecKue TeYEHHUs C)KUMaeMoro rasa.

Bbuier Ne 18.

1. TypOyneHTHoe NBUKEHUE Tra3a u KUAKocTU. OcpeHeHrEe TypOYIeHTHBIX TEeUSHH.
Tensop nanpspkenuii PeitHonbaca. Pacnipenenenne ckopocTeil B MOrpaHUYHOM CJI0€ U B TpyOe
npu O6obpImux yuciax Pelinonpaca. [lepexon oT 1TaMUHAPHOTO K TYpOYJICHTHOMY TEYCHHIO.



2. 3agada Ha TeMy porIMpOBaHUE COTLIA.

IIpumeps! 32124 Ha NPOPUIHPOBAHUE COILIA

1. ITnockoe perymupyemoe cBepx3BykoBoe coruio (Puc.l) obecneunBaer Teuenue or M=2 1o
M=4. KoHTyp CBEpX3BYKOBOW YaCTH COIUIA IPEACTABISIET COOOM TOHKMI METaNIMYECKUI JIUCT,
OJIMH KOHELl KOTOPOI'0 ECTKO 3aKpEIUIEH B BBIXOJHOM CEUEHHMM COIlIa, BTOPOU KOHEL] MOXKET
NepeMeNIaThCsl, U ONpPEAESeT BEIMYMHY KPUTUUYECKOro ceueHus coma F.,. Ha moBepxnoctu
JUCTA B ONPEICIICHHOM IOPSAIKE PACIOIOKEHBI TOUKHU YIPABJICHUS, MO3BOJAIOIIUE ITPUIABATh
JHUCTY HYXHYI KOH(urypauuto. Ilmomans KBagpaTHOrO BBIXOAHOI'O CEUYEHUS PErylupyeMoro

comna Fc=1m?. Onpenenuts KpuTHYecKne cedenus Fy, perymmpyemoro comna ais M=2, M=3 u
M=4.
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2. Ioctpouts npoduis corna JlaBans st kamepsl Diidens (aTMocepHO-BaKyyMHOM TPYOBI ¢
BaKyyMHOH eMKocTbio 200M°%), 06ecreunBaroIero cBepX3ByKOBOE TeUEHHE I'a3a C PABHOMEPHBIM
YCKOpPEHUEM TIOTOKa 10 M=2 Ha BBIXOJIe TPYOBI, 00€CIIEYNBAIONICTO pAaOOTy KaMephl B TCUCHHUE 2
MUHYT.
3. BHemHsst 060709Ka OpOUTAIBHON CTAaHIIMU UMEET OompeeieHHyo Toinmuny. ®opma kanana,
10 KOTOPOMY MPOUCXOIUT YT€UKa, MOXKET UMETh pazIuuHyto reomerputo. [Ipeanonoxum, 4ro B
MOMEHT pa3repMeTu3aluu, IPOU30IIEAIIeH OT CTOIKHOBEHUS C OCTPBIM TEJIOM:
e 00pa3oBajicsi KOHMUYECKUI KaHaJl ¢ HayalbHOM IUIOLIA/(bI0 OTBEPCTHS AUAMETPOM 3 CM,
PAacIIoIOKEHHBIM Ha BHYTPEHHEH MOBEPXHOCTH 000JIOUYKU CTAaHIUH;
e oOpasoBanack TpemuHa pazmMepoM 0,1x70 cM?, pacioNokKeHHas B IIEHTPE MIOCKOH 4acTH
HAPY’KHOI MOBEPXHOCTHOM MOBEPXHOCTH CTAaHIMH pasmMepoM 100x70 cM?,
[IprHUMas HavaIbHOE JaBJeHHUe ra3a BHyTpu crannuu pasasiM 10° Ila, a cTatmueckoe napieHne
BHE CTaHUIMH HYJEBBIM, HAUTH CHITY, ICHCTBYIONIIYIO HAa CTAHIUIO.
IIpumepsnl 3a7a4 Ha anadaTHYecKUe TeYeHUsI CKUMAaeMoro rasza

1. B mpocToii mpsAMONMHEWHON UWIMHAPUYECKON (IIOCTOSHHOTO CEYEeHHs) yaapHOW Tpyde c

KaMepaMH BBICOKOTO M HM3KOTO JABJICHHS JIOCTATOYHOM JJIMHBI, Pa3JeeHHbIMU AuadparMon,

JI0 €¢ MTHOBEHHOTO y/IaJeHUs HAXOMSATCS Ta3bl, XapaKTepU3yeMble MoKa3areneM aanadatsl K u

MOJICKYJIIPHBIM BECOM 4 M HMMEIONIME CJCAYIOINE HadaldbHBIC JIaBIICHUS M TEMIIEPaTypbl

(uaAexchl 1 1 4 OTHOCSTCS COOTBETCTBEHHO K T'a3aM B KaMepe HU3KOTO U BHICOKOTO JaBJICHUH):
pa/p1 = 103, T = T1 = 300K, u1 = 40 (apron); u 4 = 2 (Bomopon); k1 = 5/3 ka =7/5.

(s pasuvix 3a0au 3a0ar0mcs pa3iuiHvle COOMHOWEHUs. 8eTUYUH)

Haiitu uncno Maxa ynapuoit Bonusl, M = D/a1, M>, T,. KakoBa ajiiHa nMpoOKU B MeCTE

HAXOXJICHUs YAApHOU BOJIHBI HA PACCTOSHUU 2 M OT MeCTomnooxeHus auadparmel. [TocTpouTsh
x-t nuarpamMmy TeueHus (KaueCTBEHHO) U pacmpesieNieHue sl IPOU3BOJIBHOTO BpeMeHu t p(x),
u(x), T(x). x - npoaoabHasi KOOPAUHATA.
2. B Bakyyme HaXOJUTCS AIWHHBIA IUIWHID, 3aKPBITHINA cripaBa qHOM. [IpaBas dacte quHON L
3aMoJHeHa ra3oM, MoKaszaTelb MOJIUTPOINbl KoToporo n = 3. CieBa ra3 3akpbhiT auadparMoid.
MrHoBeHHO yOupaercs auadparma. HailTu 3aBUCMMOCTH NaBleHUS Ha THO OT BpPEMEHU U
OTIPENIETTUTh CYMMAapHBIN UMITYJIbC, COOOIIEHHBIN THY Ta30M 3a BpeMs ucteueHus. HadambHoe
JaBJIeHWE B Ta3e Po, CKOPOCTH 3BYKa do.



3. B BakyyMe HaxoauTcs JUIMHHAs TpyOa ¢ ra3oM moj naBieHueM po. C JeBOi CTOPOHBI B TPYOy
BCTaBJE€H MOpIIEHb, Macca KOTOPOTO Ha EOUHUIYy IUIomanu paBHa m. OmnpenenuTbh 3aKOH
JIBIDKCHUST TIOPIIHS Xp(t) MOCie CHATHS OrpaHUYUTENs, MEPBOHAYAIBLHO YICP)KHUBAIOIIETO
MOPIICHbD.

IIpumepsl 32124 HA TeMy yAapHbIe BOJHbBI

1. TInOCKMii TOTOK BO3IyXa ABHKETCS CO CKOpocThio uo = 600 m/c (po = 10°TTa, po = 1,29xr/m°,
T, = 300K) B10OaH MOBEPXHOCTH U3 JIBYX IUIOCKOCTEH, 0Opasyromux yroua a = 5°(Puc. 2). Cuuras
BO31yX HacaibHbIM TazoM (K = 1,4), ompenenuTh mojoxeHue GpoHTa yIAapHOH BOJIHBI, 8 TAKKE
CKOpOCTb, JIaBJICHUE, IFIOTHOCTh U TEMIIEPATypy MOTOKA 3a €€ (YPOHTOM.

(DpOHT ynapHOIi BOJIHBI U
1

2. OnpenenuTh AaBICHHUE, TEMIIEPATYPY M CKOPOCTh B TOYKE CHMMETPUHU (IPSIMOM CKaudoK) 3a
yIapHOW BOJIHOHM, oOpasyromieicss mepen 3aTyIJIEHHBIM TEJIOM, JETSIHUM B aTMmocdepe co
ckopocthio 1000 M/cek Ha BbicoTe 25 kM. HaiiTu naBienue u temneparypy B TOUYKE TOPMOKEHUS
noToka Ha Tene. [lapameTpbl Bo3ayxa B3sTh ISl CTAaHIAPTHOM aTMOCcdepshl.

3. OmpenenuTh mapaMeTpbl yIapHON BOJIHBI, OOpa3yroLIeicss MpU OTPaKEHUU OT aOCOIIOTHO
xecTKol creHkn (po= 7,1 kr/m3, uo = 10% m/c, po = 6,48+10° Ia, T= 318 K).

4. IInockuil MOTOK HI€aTbHOIO Ta3a, IBUKYIIUIICS C KPUTUYECKOM CKOPOCTHIO Uy = dxp = 301m/c
(po = pxp = 0,528 + 10° Ia, po= pxp = 0,818kr/™m>, To = Tip = 250 K), orubaer BEITYKIBIH yromn
(r - a), (Puc. 3). Cunrast Bo3ayx uacaabHbiM razom (K = 1,4), ompeaenuTts BCe mapameTpsbl
TI0TOKA TI0CJIe ero MoBopoTa. PacueTs! mpoussectn i o = 5 1 o = 45°. HaiiTu MakcuManbHOE
3HAYCHHE YTJIa TIOBOPOTA TIOTOKA O max U CKOPOCTH Umax-

BOJIHA Pa3pesKeHNs

?=0

Uo=Ckp

Po=Pyp
Po=Pkp
To=Tkp

001aCTh NOCTOSHHOTO
TCHCHHS

4. Kputepuu oueHUBaHUs

KounrtpoabHnas padora no teme «3rud 6aaox»

Orenka HaGpannsie 6amib
otiinuHo (10) 10
oTanIHO (9) 9
oTanaHO (8) 8




xopomio (7)
xopoio (6)
xopomio (5)
YAOBJIETBOPUTENHHO (4)
YJIOBJIETBOPUTENBLHO (3)
HEYIOBJICTBOPUTEIHHO (2)
HEYIOBJIETBOPUTENIHHO (1)
JuddepeHupoBaHHBIN 3a4eT

RINW~Oo|O|N

Oyenxa «omauuno (10)»  evicmasnsemcs cmyoewmy, NOKA3AGUWEM)Y  BCECHOPOHHUE,
CUCMEMAMU3UPOBAanHble, 2TYOOKUe 3HAHUSA YYEOHOU NpocSpaMMbl OUCYUNIUHbL NPU Omeeme
9K3AMEHAYUOHHO20 Oulema u omeeme HA 60NPOCHL NO Npozpamme OUCYUNIUHBL, A MAKdHce No
Pe3yIbmamam KOHMpOJbHbIX, CAMOCMOAMENbHBIX pabom u mecmos,

oyenka «omauuno (9)» evicmaegisemcs cmyOeHmy, HOKA3ABULeM) CUCMEMAMU3UPOSAHHbIe,
2nyboKuUe 3HaAHUSL YYeOHOU NPOSPAMMbL OUCYUNTUHBL NPU OMEene IK3AMEHAYUOHHO20 Ouiema u
omeeme Ha 60NPOCHL NO NPOSPAMME OUCYUNIUHBL, A MAKIHCE NO Pe3YIbmamam KOHMPOIbHBIX,
CamMocmosmenbHblX pabom u mecmos;

OYeHKa «Omau4Ho (8)» evicmagnaemcs CmyoOeHmy, HOKA3A8uieMy CUCMeMamu3uposanHule,
3HAHUsL YYEOHOU NPOSPAMMbL OUCYUNIUHBL NPU OmEeme IK3AMEHAYUOHHO20 buiema u omeeme
Ha BOMPOCbL NO NpocpamMme OUCYUNIUHBI, A MAKHCe NO pPe3VIbMmamam KOHMPOIbHUYIX,
CamMocmosmenbHblx pabom u mecmos;

oyenka «xopowto (7)»  8bIcmMABNAEMCA  CMYOeHmMy HO  pPe3Vibmamdm  KOHMPOIbHBIX,
CAMOCMOSMENbHBIX PAOOM U MeCcmos, eciu OH Meepoo 3HAem Mamepual dK3AMeHAYUOHHO2O0
ounema, epamMomHo U N0 Cyujecmay usiazaem e2o, ymeem NPUMeHams NOJyYeHHble 3HAHUSA HA
npakmuxe, HO OONYCKaem 6 omeeme Wil 8 peueHuu 3a0ay HeKOMopble HeMOYHOCIU,

oyenka «xopowto (6)» viIcmasnAemca CMYyOeHmy HO  pe3Vibmamdam — KOHMPOIbHULIX,
CamMocmosmenbHblx pabom u mecmos, eciu OH 3Haenm Mamepua IK3AMeHAYUOHHO20 Oulema, no
cywecmay uziazaem e2o, ymeem npumMeHsams NoyYeHHble 3HAHUA HA NPaKmuKe, HO 0OnycKaem
omeeme MHO20 HemO4YHOCmell;

oyeHka «xopowlo (35)» GvIcmasnNAemca CMYyOeHmy HO  pe3Vibmamdam — KOHMPOIbHULIX,
CAMOCMOSMENbHBIX PAbOM U Mecmos, eciu OH 3HAenm MAmepuanl dK3aMeHayuoHHo20 Oulema,
uznazaem ez2o, ymeem nNpumMeHsms NOJIy4eHHble 3HAHUS HA NPAKMuKe, He OONYCcKaem 6 omeeme
2pyobIX OUWUOOK,

OYeHKa «y0081emeopumenvho (4)» evicmagnsiemcs cmyoenmy no pe3yibmamam KOHMPOIbHBIX,
CAMOCMOSIMENbHBIX PAbOmM U Mecmos, a MmakKaice, eciu 60 8pemMsi OMEema K3AMEeHAYUOHHO2O
ounrema oM noKazan pacmenmapHulll, Xapakmep 3HAHUL, HEOOCMAMOYHO NPABUIbHbIE
GPopmynuposxu 6A306bIX NOHAMUL, HO NPU IMOM OH 81dOeem OCHOBHbIMU pa30enamu y4eOHol
npocpamMmul, HeoOX0OUMbIMU Ol OANbHelUle20 00VUeHUs,

OYeHKa «y008r1emeopumenvho (3)» eblcmagisiemes cmyoeHmy no pe3yibmamam KOHMpPOIbHBIX,
CamMoCmosmenvbublx pabom u mecmos, a makdice, eciu 60 8pemMsi 0Omeema K3AMEHAYUOHHO2O
bunrema OH NOKA3GL — PA3PO3HEHHLIL XAPAKmep 3HAHUL, HEOOCMAMOYHO NPAGUTbHbIE
Gopmynuposxu 6a308bIX NOHAMULU, HAPYULEHUe T02UYECKOU NOCIe008AMENbHOCIU 8 U3OHCEHUU
NPOCPAMMHO20 MAMEPUANd, HO NPU IMOM OH G1a0eem OCHOGHLIMU pazoenamu YYeOHOl
npocpamMmul, HeoOXO0OUMbIMU O OANbHelule20 00YUeHUss U MOXCem NPUMEHSAMb NOJIyYeHHble
3HAHUA NO 0OPA3YY 8 CMAHOAPMHOU CUMYAYUU;

oyeHka  «HeyoosemeopumenvHo (2-1)»  evicmasnsemcs cmyoeHmy No  pe3yibmamam
KOHMPOJIbHBIX, CAMOCMOAMENbHLIX padoOm U mecmos, a makxdce, eciu 60 6peMs omeema
9K3AMEHAYUOHHO20 Oulema, OH NOKA3AN, YMO He 3Haem Oonbuiell 4Y4acmu OCHOBHO2O
cooepaicanusi y4eOHOU npocpamMmovl OUCYUNTUHBL, OONYCKaem 2pydvle OUUOKU 8 POoPMYIUPOBKaAX
OCHOBHbBIX NOHAMUL OUCYUNTUHBL U He YMeem UCNOb308amb NOJYYeHHble 3HAHUS NPU peuleHul
MUNOBbIX NPAKMUYECKUX 3A0aY.

5. MeToauueckue MaTepHaJibl, ONpe/easiiolue NMpoueIypbl OlleHUBAHNS 3HAHUI, YMEHHId,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH



IHopsinok npoBeeHnsi KOHTPOJIbHBIX Pa00T/TeCTOB:

Bo Bpems mnpoBeneHuss KOHTPOJIBHBIX pPa0bOT/TECTOB 0OydaroUmIMecs MOTYT I0JIb30BaThC
POTPAMMO¥ TUCIMIUTHHBL, KaTbKYJISITOPAMHU.

Iopsiiok npoBeaeHust 1M depeHIHPOBAHHOIO 3a4eTa:

B Hauase 3avera CTyIeHTY mpeajaraetcs MPONTH TECT MO TEOpUHU. YCHEIIHOe MPOXOXKICHUE
TeCTa TapaHTHPYeT OO0ydYaromeMmycsi OICHKY YHoBIeTBOputTenbHO (3 Oamnma) 3a 3ader. Ecim
00yYaroIIUICS JKeIaeT MOBBICUTH OIICHKY, €MY MPEIIaracTcs B3sTh OHIICT.

[Tpu npoBeneHnn auddepeHupPOBaHHOTO 3aueTa ol0ydaromemMycs npenocrapusercs 30 MUHYT
Ha MOJroToBKY oTBeta. Onpoc odydatomierocs mo Owiery Ha audQepeHInpoBaHHOM 3a4eTe He
JIOJDKEH TPEBBIIATH ABYX aCTPOHOMHUYECKUX YacoB.

Bo Bpems mpoBeneHust qudQepeHIIMPOBAHHOTO 3a4eTa NpU IOJArOTOBKE OTBETAa M OTBETE
o0yyaromerocss Ha BOINPOCHI MO OWJIETYy WIM MO HPOTrpaMMe JWCIUIUIMHBI, OH HE MOXXET
TI0JIb30BATHCSl KOHCIIEKTAMH JICKIIHIA U CEMUHAPOB H JFO00 Pyroii TUTepaTypo.



