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JIUCT COI'J/TACOBAHMA

PABOYAS ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBMHM C TPEBOBAHUAMMA ®EJJIEPAJIBHOI'O
I'OCYJAPCTBEHHOI'O OBPA3SOBATE/IbHOI'O CTAHJAPTA BBICIIIEI'O OBPA3OBAHUSA (©I'OC BO)

24.03.01 PakeTHbIe KOMILIeKChI H KOCMOHABTHKA
roz, Habopa rpymmbr: 2024

[Iporpammy cocraBun:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKHWE KOMITJIEKCHI PAKET 1
KOCMUYECKUX AIIITAPATOB
MenuxoB Kupunn BiasuciaBoByy, CTapiinii peno/jaBaTesib

IMporpaMma paccMoTpeHa

Ha 3acefaHuy Kadeapbi-pa3paboTurika

paboueii mporpammbl A4 CTAPTOBBIE 1 TEXHUYECKHWE KOMIIJIEKCBI PAKET I KOCMUYECKHUX
AITITAPATOB

3aBepytomnmii Kadeapoii Jonbenkos B.IY, K.T.H., CHC

ITporpamma paccMoTpeHa
Ha 3ace/|JaHUU BbITycKarolell Kaeapbl

A4 CTAPTOBBIE 1 TEXHUIYECKUE KOMIIVIEKCBI PAKET 1 KOCMMNYECKUX AITITIAPATOB

3aBenytoiuii Kadeapoii Jonbenkos B.T., K.T.H., CHC




PABOYAHA ITPOT'PAMMA TN CIIATIIVINHBI
TEPMOYIIPYTOCTh KOHCTPYKIIVH

Pa3jesbl paboueii mporpaMMbI

1. OEJIN OCBOEHUA JUCHUIT/IVHEI

2. MECTO JUCHUITJIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA U COOEP)KAHUE OVCHUITJIMHBI

4. ®OPMbI KOHTPOJIAA OCBOEHUA ANCHUITIIMHEBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAIIMOHHOE OBECIIEUEHME OJUCOUITJIVMHBL
6. MATEPUAJIBHO-TEXHMYECKOE OBECITEYEHUWE OVCLHUIIIIMHBI

IIpunoxxeHusi K padoueii mporpaMme JUCHUTIIHHBI
e Ilpunoxenue 1. AHHOTaMs paboyeli MPOrpaMMBI

o IIpunoxenue 2. TexHonoruu U Gopmbl 00yUeHHsT
e IIpunoxenue 3. @OHABI OLIEHOUHBIX CPECTB



1. HE/IM OCBOEHUSA JNCIIUITVINHBI

HGHLI'O OCBO€HUA JUCLIUITJIMHBI ABJ/IAETCA Cl)OpMI/IIJOBaHI/Ie c1eayromumx KOMHBTEHHHﬁZ

[ICK-7.4 — crioco6HOCTh TIPUMEHATh METOJUKHM pacueTa 37IeMEHTOB M y3/I0B CTAPTOBBIX CHUCTEM, KOMILIEKCOB M
n3genuii PKT Ha IpOYHOCTh, YCTOMUMBOCTD, K€CTKOCTh, a TaKKe MPOBOAUThH JAWHAMUUeCKHe pacueTbl 371eMeHTOB,

y3710B U arperaros

@dOopMHUPOBaHUIO KOMITETEHIINIA CITY>KUT [JOCTHKEHHe CIeAYIOIUX pe3y/IbTaToB 00pa30BaHus:
IICK-7.4

3HAHUS:

Ha YPOBHe TPeZCTaB/IeHUsI 3HaTh TUIOBEIE IOCTAaHOBKYU 3a/lad TePMOYTPYTOCTH, 0COOEHHOCTH MMPOYHOCTHBIX
pacyeToB B YC/IOBUSIX TEPMOCHIOBOTO Harpy KeHUs;

Ha YypOBHe BOCIIDOM3Be/leHUs] 3HaTh TIPOCTeHIlIMe MeTOoZbl pacyeTa HamnpsyKeHHO-JedOopPMUPOBAaHHOTO
COCTOSIHUSI TUTIOBBIX 3/IEMEHTOB KOHCTPYKLIMU TPU TePMO-MeXaHWueCKUX BO3ZIeUCTBUSX;

Ha YpOBHe TIOHWMaHUsl 3HaTh OCHOBHbIE YPaBHEHHsI TePMOYTIPYTOCTH, aHa/IMTUUeCKre U YMCIeHHbIe MeTO/bI
UX pelleHUs;

YMeHusi:

TeopeTHUeCKHe: HCII0Ib30BaTh M3yueHHble MeTOAbI /i1 pellleHrsl NMPUKIaJHBIX 3afilaud TepPMOIIPOUHOCTH U
TepMOYTIPYTOCTH;

MpakTUUeCcKre: OTpeJeNsiTh HamnpsDKeHWs, JedopMalliid U TepeMelleHHs 3/eMeHTOB KOHCTPYKIMHU Ipy
JeMCTBUM CTAlIOHAPHBIX M HeCTAalMOHAPHBIX TeMIIepaTyPHBIX HArpy30K, OLleHHUBATh MIPOYHOCTb KOHCTPYKLWH MPU
BO3/IeVICTBUM JJaHHBIX ()aKTOPOB;

HaBbIKU:

TIPOBeIeHHsT PUKJIAIHBIX PACUETOB TEPMOMPOYHOCTH TUTIOBBIX KOHCTPYKLIHIA;

aHa/M3a pe3y/bTaToB pacueToB TEPMONPOYHOCTH U TEPMOYIIPYTOCTH.



2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucipnmiaa TEPMOYTIPYT'OCTH KOHCTPYKIIUM siBnsieTcs AUCIMIUIMHON YacTH, (JOPMHPyeMoi
y4YacTHHKaMH 00pa3oBaTe/IbHbIX OTHOLIEHHUH 0/10Ka 1, MporpaMMBbI MOATOTOBKH 110 HaripasjieHuto 24.03.01
PakemHble KomnaeKcbl U KOCMOHABMUKA.

CopepXaHve  OUCLMIUIMHBI  SB/sSeTCS  JIOTUYeCKMM  mpofjo/bkeHWeMm  aucuuruiviH:  BBICIHIIASL
MATEMATUKA, TEPMOJVNHAMUKA.

IpenBapuTeTbHBIE KOMITETEHIMH, CHOOPMUPOBAHHBIE ¥ 00YUAIOIIErocs 10 Havaaa U3yYeHust AUCIUTLIAHBL:
o OIIK-1 — CriocobeH NPUMEHSITh eCTeCTBeHHOHAYYHbIe 1 00IIlerH)KeHepHbIe 3HAHUS, METO/bI

MareMaThyeCcKOro aHa/ln3a U MOJIeTUPOBAHHUs], TEOPETUYeCKOTO U SKCTIePIMEeHTAIbHOTO MCC/IeI0BaHus B
npoeccroHaNBHON JesiTe/IbHOCTH



3. CTPYKTYPA U COAEPXXAHUE JUCIIAITVINHBI

OO0111as TPY/0EMKOCTb AUCIMITIUHBI COCTaB/sEeT 6 3.e., 216 u.

3.1. Copep:kaHue (JUJaKTUKA) AUCIHUILUIHHBI
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Pasnen 1. Beeienue. 3ajaui ¥ MeTO/bl TePMOYNPYTOCTH M TEPMONPOYHOCTH. VICTOUHKMKH
4 7 TeMIIepaTypHOIo Harpy>KeHHsi TeXHHUeCKHX CU-CTeM. Bu/ibl HanpshkeHHO-le)OpMUPOBaHHOTO 33 17 17 0 16 25
cocToanus. Knaccudukanys 3afau repmoynpyroct. ITosezieHre MaTeprasioB MPH TOBIIIEHHBIX
Temneparypax. MeTo/bl pellieHus 3a/ia4 TepMOIPOYHOCTH M TePMOYTIPYTOCTH CHCTeM.
Paspen 2. TepMONpPOYHOCTb M TePMOYNIPYTOCTh CTePXKHEBBIX H 0a/I04HbBIX CHCTEM.
TemriepaTypHble HaNpsDKeHUs B CTEPXKHAX. YpaBHeHMe PaBHOBECHs CTePXKH N0/, leHcTBIeM
TeMIepaTypHOro Harpy)xeHust Teopust TemrepaTypHOro usruba 6anok. OCHOBHbIe JOIMyIeHHs],
4 7 YpaBHeHHUsI paBHOBeCHs. YpaBHeHHe YIpyroi TMHNUY, TPaHUuHbIe YCI0BUs AHa/ITHYeCKoe 75 34 17 17 a1 25
pellieHHe ypaBHeHHs! YTIPYyroii TMHUK 6a/TKK TI0/, BO3/ieiiCTBHeM TeMIIepaTypHOro HarpysKeHHsI.
PerlieHyie ypaBHeHusl yrpyroii IMHUK 6a/IKK /ISl TeMITepaTypHOro HarpyskeHust MeToioM By6HoBa-
TanepkuHa. OcoGeHHOCTH MeT0/ja KOHeUHBIX /IeMeHTOB /ISl pelleHHs 3a/ia4 TepMOYTIPYTOCTH.
KoHeuHo-3/1eMeHTHOE pellleHHe 3a/ja4K TepMOYTIPYroCTH /st CTepiKHeil U 6asiok.
Bcero 3a 7 cemecTp 108 51 34 17 57 50
Pa3zjen 3. OcHOBHBIE COOTHOLIEHHs TepMoynpyroct. Teopus TemneparypHoro usruba
njacTuH. 3akoH [lroamens-HeiiMaHa /17151 TpeXMepHOTo HanpsiKeHHOro COCTOsIHUSA. COOTHOLIEHUs!
Mes/ly HanpsbKeHUsMU U ilepopMaLdsMU B [1eKapTOBOM CUCTeMe KOOPJWHAT. YpaBHeHUs
4 8 PaBHOBeCHs B HaNPsDKeHUsIX U NepeMellieHUsiX OCHOBHBIe JOMyILeHHsl TeOPHU TeMIIepaTypHOro 46 12 6 6 34 30
u3ruba NaacTHH, ypaBHeHUs B YCU/IMSAX M MOMEHTAX, paspellatoliiiie ypaBHeHUs! B lepeMelleHUsIX
3.3 OcHOBHBIe BU/IbI TEILIONepejaul. YpaBHeHHe Ter1onpoBogHocTH 3.4 OcpeiHeHHbIe
YPaBHEeHMsI Ter/IONPOBOAHOCTHU CTep)KHel, 6a/I0K 1 NPSAMOYTO/IbHBIX I/IACTHH.
Pasaen 4. [lunaMuuyeckue 3aa4u TePMOYNPYrocTH. [luHaMUuecKye ypaBHeHus!
TepMOYTPYTOCTH B /leKapTOBBIX KOOp/MHaTaX. HecTaloHapHble ypaBHeHMs! Ter/I0NpPOBOJHOCTH.
4 8 YpaBHeHUs! JUIHAMUKU TEPMOYIIPYTHX CTepiKHell, 6a/loK 1 MpsIMOYrO/bHBIX I/IACTHH. 62 14 7 7 48 20
OcpeziHeHHble YpaBHEeHUs TeIJIONPOBOAHOCTH /i1l HeCTALMOHAPHOIO ci1yyvast AHa/lMTHYeCKoe
pellleHHe IMHAMUYeCKUX YPaBHEeHHi TepMOYIIpyrocTH 6a/loK U NPsIMOYTO/bHBIX TIACTHH 151
CJTyyast IapHUPHOro onupanus. [pubmixeHHoe peleHne MetofoM By6HoBa-T'anepkiHa.
Bcero 3a 8 cemecTp 108 26 13 13 82 50
Bcero no guciunivHe 216 77 47 30 139 100
3.2. JTabopaTopHbIi NPAaKTHKYM
Oo0nemMm,
Ne |Homep u HauMeHOBaHHe pasjesa
Tema JIaGOpaTOpHOFO NpaKTUKyMd ayA.
n/n JUCIMILTAHBI
YacoB
Pacuet HaHpH)KEHHI;’I B CTaTHUUeCKU OHpe,E[eIIPIMOﬁ Oaske nona
1 |Pa3zgen 2. TepMOIIPOYHOCTb U JlefiCTBHEeM JIMHEMHO U3MEeHSIOLerocs 1o JJIMHe YU TOLUHe 6
TEPMOYTIDYTOCTb CTEPXXHEBLIX U 1oJid TeMIiepaTtyp
2 0a/ouUHbIX CHCTEM. PacueT nNpoyHOCTH HEpaBHOMEPHO HArpeToro o AJNUHe 11
COCTaBHOI'O CTE€P>XHA METOA0M KOHEUHBIX 3/7IEMEHTOB
Bcero 3a 7 cemectp 17
Paa,qen 3. OcHoOBHbIe COOTHOIlIeHHs |PellieHue CTalJMOHAPHBIX ypaBHEHI/Iﬁ TEeIJIOIIPOBOAHOCTHU U
3 TE€PMOYTIDYTOCTH. TEOPI/IH TE€PMOYTIDYT'OCTU AJid Heo,qupo,quﬁ I1JIaCTUHBI METO0M 6
TemIiepaTypHoro n3ruba riactud. |BybHoBa-I'anepkuHa
Perienue HeCTallMOHAPHBIX ypaBHEHI/If/'I TeIJIOIIPOBOAHOCTHU U
Pazpen 4. [luHamuyeckue 3ajauu N
4 JWHaMHWYeCKUX YPaBHeHHWH TEePMOYIIPYT'OCTH [OJid 7
TE€PMOYTIDYTOCTH. o~
HEOZIHOPOJHOM 06aKu MeToZioM ByOHoBa-I"anepkrHa
Bcero 3a 8 cemecTp 13

3.3. CamocrosiTesibHas padora crygenta (CPC)

Ne Copepxanue yueonoro | Oonem,
Homep u HanMeHOBaHHe pa3jesia JUCIUTLTHHBI
n/n 3aJjaHuA 4JacoB
1 Pa3pen 1. Beegenue. 3aziauv ¥ MeTObI TEPMOYIIPYTOCTH U VayueHEe THTEPATYDEL 16
TEePMOIIPOYHOCTH.
2 W3yuenue nmureparypsl 16
3 |Pa3gmen 2. TepMONPOYHOCTE ¥ TEPMOYTIPYTOCTh CTEP>KHEBBIX U Toprotoska K 10
6 A 2. LEPMOTID pMOyTIpY P naboparopHoti pabore 1
QJIOYHBIX CHUCTEM.
ITogroroBka K
4 N 15
naboparopHoii pabore 2
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Bcero 3a 7 cemecTp 57
> Pa3zpgen 3. OCHOBHBIE COOTHOLLIEHUS] TEPMOYTIPYTOCTH. Teopus VIsyvetie uTeparypel 20
6 |TemneparypHOro usruba rnaacTvH. Toproroeka € 14
nabopaTopHoii pabore 3
7 N3yueHue nuTeparypsl 24
8 Pazpen 4. [lnHamuyeckue 3aZjaud TepMOYTIPYTOCTH. IMoaroroska K 24
naboparopHoii pabore 4
Bcero 3a 8 cemecTp 82
4. ®OPMbI KOHTPOJIA OCBOEHUA JNCIIAII/INHbI
CEMECTP HEJE/I1 CEMECTPA
1/2|3(4/5| 6 | 7 |8/9/10 11|12 13 14 15| 16 17
7 Ap | JIP ap | J1P Koutp.P. | Konrp.P. OP|  Bonp.Adud.3au, aud. 3au.
8 AP |JIP Ap [ JIP Borp. 9k3
YcnoBHble 0003HaueHUS:
o [JIP — auarHOCTHYeCKast paboTa;
¢ KoHTp.P. — KOHTpO/ILHas paboTa;
¢ JIP — maboparopHast pabora;
e Bomp.[Iud.3au — Boripock! K AuddepeHLIMPOBaHHOMY 3aueTy;
e Bomnp. 3K3 — BONPOCHI K 3K3aMEHY;
e 1ud. 3au. — AudQepeHLIMPOBaHHbIN 3ayeT.

TeKyIuii KOHTPOJ/Ib YCIIEBAEMOCTH CTY/I€HTOB ITPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE HHTEPBAJIbI B
cepyronumx GopMax:

JIWarHocThyeckasi pabora;

KOHTPOJIbHAs paboTa;

JabopaTopHasi paboTa;

BOMNPOCHI K Ar(depeHLMPOBaHHOMY 3ayeTy;
BOITIPOCHI K 9K3aMeHy.

ITpomerKyTouHasi arTecTalus [IPOBOAUTCS B hopMax:
nuddepeHIMPOBaHHbBIN 3aUeT;
9K3aMeH.
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5. YYEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
NVICIIATIVIHBI

5.1. OcHOBHag /MTepaTypa 10 JUCLIUIIIVHE:

1. B. A. Hecrepos, C. B. I'abuaynun. . Pacuét 6a0K 1 macTuH MmetogoM By6HoBa—T'anepkuHa. KpacHospek:
Cubl'Y uM. akagemuka M. @. PemtetHéRa, 2019, a51. pec.

2. B. W. Toropenog. . becrynoTHbIe JieTaTe/ibHbIe alraparhl: Harpy3ky 1 HarpeB. Mockga: FOpaiit, 2020, 371.
pec.

3. B. N. Toropenos. becnunoTHbIe neTarenbHbIe anmnapaThl: Harpy3Ky U HarpeB. Mocksa: FOpaiit, 2019, s51. pec.

4. B. U. ®eonockeB. ConportusieHne MarepuanoB. M.: 3n-so MI'TY um. baymana. 3onorast kosiekuusi, 2018,
3J1. pec.

5. T. B. benog. . TepmoauHamuika. Mocksa: FOpaiit, 2020, 351. pec.

6. I. B. PoguoHoB. . PacuéThl TapamMeTpoB TeriooOMeHa U TemriepatypHbix rojieid. JI.LBI'TY "BOEHMEX" um.
H. ®. YctuHoBa, 1988, 125 3Kk3.

7. E. . Bopoguna, A. H. Crapyxus. . Konebanust u Bosael. CII6.6I'TY "BOEHMEX" um. [1. ®. YctrHOBa,
2011, sn. pec.

5.2. [lorionHUTebHAS IUTepaTypa Mo JUCLUIUIVHE:
He TpebyeTcs.

5.3. [lepuogrueckue U3aHus:
He TpeOyIoTCs.

5.4. TlepeueHb pecypcoB HH(MOPMAIMIOHHO-Te/IEKOMMYHHKALIMOHHOH ceTH "VIHTepHeT", He0OX0JUMBIX [Jis
OCBOEHUS JUCLIUTUTUHEI, 3/IEKTPOHHBIE OUOIMOTEUHbIe CUCTEMBI:

1. https://e.lanbook.com/book/209822 — 3BC Jlans;
2. https://www.youtube.com/watch?v=50jXEWL9DIU.

CoBpemeHHbIe podeccroHanbHbIe 6a3bl JAHHBIX:

1. https://rusneb.ru — HarjpioHasibHast 3nektpoHHas 6ubmuoreka (HIB);

2. https://cyberleninka.ru/ - Hayunast a3nektTpoHHas 6ubmuoTeka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - TToiHOTeKCTOBas 371eKTpOHHAs 6rbMMoTeKa Poccutickoro dhoHaa
¢byHIaMeHTaTbHBIX UCCIeI0BaHMIM.

VHdopMalMoHHbBIE CIIPABOYHBIE CHCTEMBI:

1. Texskcnept — VIHbOpMaLIMOHHBIN TTOPTasl TEXHWYECKOTO peryndpoBaHusi: HopMmel, mpaBuia, craHAapTel P&;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - I TOCToB
cobcrBerHoM reHepauun BI'TY "BOEHMEX" um. []. ©. YcTuHOBS;

3. http://www.consultant.ru/- KoncynstanTIlntoc- MH(OpMaLMOHHbIN NOpTal NpaBoBoi MH(GOPMaLUH.

5.5. TIporpammMHOe obecriedeHue:
He TpebyeTcsi.

5.6. lHpopMaLMoHHbIe TEXHOIOTHU:

B3auMozelicTBue ¢ obyuatorrumucs mocpeactsom DMOC Moodle BI'TY «BOEHMEX» um. [1.®. YctrHOBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE TUCIUII/INHbI

6.1. J/IeKuiUOHHBbIE 3aHATHA:

Crieqraan3npoBdAHHbBIE Tpe6OBaHI/IH 110 060py,Z[OBaHI/IIO OTCYTCTBYIOT; dyJUTOPUA C ITIOCAA0UYHBIMHU ME€CTAMH 10
KOJ/JIMYEeCTBY CTYAEHTOB; AOCKA.

6.2. JIabopaTopHbIe 3aHATHUS:
1. IIpoekTop.

6.3. Ilpouee:

1. pabouee MeCTO TIperofaBareJisi, OCHaIleHHOE KOMIBIOTEPOM C AOCTYIIOM B VIHTepHeT;
2. pabourie MecTa CTYIeHTOB, OCHAIlleHHbIe KOMIBIOTEpaMU C JOCTYTIOM B IHTepHeT, TipefHa3HaueHHbIe IS
paboTHI B 3/IeKTPOHHOM 06pa3oBaTesibHOM cpefie.



IIpunoxenue 1
K paboueii nporpamMme /IMCIIIMHbI
TEPMOYIIPYT'OCTbh KOHCTPYKIIM

AnHHoTanusa padoueii MporpaMMsI

Muctpnmaa TEPMOYIIPYTOCTh KOHCTPYKIIUM sBnsieTcs AUCLMIIMHON YacTH, (opMupyeMoii
YUYacTHHKaMH 00pa30BaTe/bHBIX OTHOIIEHWH 0/ioka 1, mporpamMmbl TIOATOTOBKY 110 HampasieHuto 24.03.01
PakemHble komnaekcbl u KocMoHasmukd. [ucuuruiiHa peanusyercsi Ha ¢akynsTere A PakeTHO-KOCMUYeCKOU
TexHuku BI'TY "BOEHMEX" wum. [O.®. YcruHoBa Kadezpoii A4 CTAPTOBBIE W TEXHUYECKUE
KOMIIJIEKCBI PAKET I KOCMUYECKUX ATIITAPATOB.

HuctynmHa HallesieHa Ha (hOpMHUpOBaHNe KoMnemeHyuli:
TICK-7.4 criocobHOCTh TPUMEHSATh METOAWKHM pacueTa 3/IeMEHTOB W Y3/I0B CTApTOBBIX CHCTEM, KOMIUIEKCOB U
nsgenuii PKT Ha npoyHOCTh, YCTOMUMBOCTD, )KECTKOCTh, @ TaKKe MPOBOAUTH JUHAMHUYECKHe pacueThbl 371eMeHTOB,
Y3/I0B M arperaros.

CopepkaHde JQUCLIMIUIMHBI OXBaTblBaeT KpPYI BOIPOCOB, CBSI3aHHBIX C OCHOBaMHM pacyeTa TeIUVIOBBIX I0JIel M
TeMIepaTypHbIX JedopMaLyil /st Pa3IuuHbIX /1eMEHTOB KOHCTPYKLIMU: 0asok, MIacTUH U 000/7104eK, MaCCUBHBIX
TeJl.

HporpaMMoﬁ AUCLHUIVIMHBI IPEAYCMOTPEHBI C/IEAYHOI[HE€ BUABI KOHTPOJIA:

TeKy[uii KOHTPOJ/Ib YCIIeBaeMOCTH CTYJEHTOB ITPOBOAUTCS B JUCKPETHBIE BpeEMEHHBIE HHTEPBAJIbI B
ciepyromux GopMax:
e MarHOCTUYecKas paborTa;
KOHTpOJIbHAs paboTa;
saboparopHas pabora;
BOIIPOCHI K AuddepeHIIMpOBaHHOMY 3aueTy;
BOIIPOCHI K 3K3aMeHY.

ITpomeKyTouHasi aTTecTals IpOBOAUTCS B hopMax:
e 1uddepeHIIMPOBaHHbIN 3aUeT;
e 5K3aMeH.

OOrmasi TPyZOEMKOCTh OCBO€HWs AWCLMIUIMHBI cocTaBisier 6 3.e., 216 u. IlporpaMmoil JUCIUIIMHEL
TIPelyCMOTPEHBI JIeKLIMOHHBIe 3aHsATHs (47 4.), ysaboparopHeii mpaktukyMm (30 u.), camocTtostenbHas paborta
crypenTa (139 u).
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IIpunoxenue 2

K paboueii nporpaMMe JUCUMIIHHBI
TEPMOYIIPYT'OCTbh KOHCTPYKIIM

TEXHOJIOI'U 1 ®OPMbI OBYUEHUSA

PexkomeH/jariuy 10 0CBOEHUIO JUCLUIUIUHBI /ISl CTyAeHTa

TpynoeMKOCTh OCBOEHUSI JUCLIMIUIMHBI CcOCTaB/sgeT 216 4., U3 HUX 77 4. ayAUTOPHBbIX 3aHAThM, U 139 u.,
OTBe/IEHHBIX Ha CAMOCTOSITE/IbHYI0 paboTy CTyAeHTa.

PexkoMeHzialvM TI0 pacIipe/ie/ieHHI0 yuyeOHOro BpeMeHH M0 BHJAaM CaMOCTOSITe/IbHON paboThl M paszesnam
TUCLIUTUTUHBI TIPUBE/IeHBI B Tab/Tulle.

KoHTpob 0CBOeHUs AVCIUIUIMHEBL TTPOU3BOJUTCS B COOTBETCTBHU C Ilo/IOKeHWEeM O TeKyIeM, pyOexXHOM
KOHTPOJIe YCIIeBaeMOCTH U TPOMEXKYTOUHOM aTTeCTaluyl 00yJarommiuxcsl.

@DopMbI KOHTPOJISI U KPUTEPHH OLIEHUBAHUS MPUBEJEHbI B IPUIoKeHuU 3 K Paboueii mporpamme.

HaumeHoBaHue PexoMem/yeMasn THTepaTypa Tpyn0eMKOCTb,
padoThI yac.
Paspen 1. BBefenue. 3agauu ¥ MeTO/bl TEPMOYNIPYTOCTH U TEPMONIPOYHOCTH.
I'. B. Benog. . Tepmoaunamuka: Mockga: FOpaiit, 2020 (1)
N3yuenue -
J— I B. PO,E[I/‘IJOHOB. . PaC"‘IETLI HapaME"I"pOB Ter000MeHa U TeMIlepaTypHbIX 16
nonedi: JLBI'TY "BOEHMEX" um. 1. ®@. YcruHoBa, 1988 (1,2)
Wroro no pa3geny 1 16
es1 2. TepMONIPOYHOCTD U TePMOYIIPYTOCTh CTEP)KHEBBIX U 0Q/IOUHBIX CHCTEM.
W3yueHve B. U. ®eonocres. ConpotuBneHre Marepuanos: M.: M3a-so MI'TY um.
NUTepaTyphbl Baymana. 3osotas komekuus, 2018 (4, 5) 16
B. N. IToropenos. becnunoTHele jieTare/ibHble anrapaThl: Harpy3Ky U Harpes:
Iloaroroska K Mocksa: FOpaiir, 2019 (1, 4)
11ab0paTopHoit I". B. Benos. . TepmoguHamuka: Mocksa: FOpaiit, 2020 (3, 4) 10
patore 1 I". B. PopvoHOB. . PacyéThl mapaMeTpoB TeryIoo0MeHa U TeMITepaTypHBIX
nosieii: JLBI'TY "BOEHMEX" um. []. @. YctunoBa, 1988 (2, 3)
Tloaroroska K B. A. Hectepos, C. B. I'abuzynuH. . PacuéT 6aoK ¥ MIacTUH MeTO0M
/1a00paTopHo By6HoBa—T'anepkuHa: KpacHospck: CubI'Y um. akagemuka M. ®. PemeTHéBa, 15
pa60Te 2 2019 (2,3)
Wroro o pasgeny 2 41
Paspen 3. OCHOBHBIE COOTHOIIIEHHs TepMOynpyrocT. Teopusi TeMIeparypHOro H3rufa niacTHH.
N3yuenue B. . Iloropenos. . becnuioTHbIe JleTaTe/IbHbIE alllapaThbl: HArPY3KU U HarpeBs: 20
JIUTeparypbl Mocksa: FOpaiir, 2020 (5, 6)
IToaroToBKa K B. A. Hectepos, C. B. T'abuaynus. . Pacuét 6aoK 1 T1aCTUH METOJ0M
n1aboparopHoii Byb6HoBa-T"anepkuna: KpacHosipck: CubI'Y um. akagemuka M. ®. PereTHéRa, 14
pabore 3 2019 (4, 5)
Wroro no pasgeny 3 34
Pa3gen 4. lunamuueckue 3aau TePMOYIIPYroCTH.
N3yuenue 24
MTEPATyPE! E. T. Bopoauna, A. H. CrapyxwuH. . Konebanus u Bosabr: CII6.BI'TY
Ioaroroka K "BOEHMEX" um. [I. ®. Ycrusosa, 2011 (1, 3, 4)
JabopaTopHOM 24
pabore 4
Wrtoro 1o pasgeny 4 48

11

25520



IIpunoxenue 3
K paboueii nporpamMme /IMCIIIMHbI
TEPMOYIIPYT'OCTb KOHCTPYKIIM

®OH/I ODEHOYHbBIX CPEICTB

@DOoH/[| OIIeHOUYHBIX CPE/ICTB, ITO3BOJISIOLINE OLIeHUTDb Pe3y/IbTaThl 00yUYeHus 110 JaHHOH JUCILIUIIMHE, BK/IFOUAlOT B
cebs:

e JuarHoctuueckas pabota

* KOHTpOJIbHas paboTa;

e BOIPOCHI K Au(depeHIIPOBaHHOMY 3aueTy;
¢ jaboparopHas pabora;

e BOIPOCHI K 3K3aMeHY;

* 9JK3aMeH;

e uddepeHMPOBaHHBIN 3aYerT.

KpuTepuu onieHUBaHUA

JuarHocruyeckasi pabora
[IuarHocTtrueckast pabota npoBozauTcs B popme Tecta B OM1OC Moodle:

e [IpY IIPaBWILHOM OTBeTe MeHee yeM Ha 60% BOIIPOCOB - He aTTeCcTarys;
* TIpY MPaBWILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTeCTaLHsl.

Kourponbnan pabora

KoHTposbHasi paboTa BK/IIOUaeT B ceOsl pellieHre TPeX 3a/jau 1o MpokieHHOMY MaTtepHraiy. KpurepueM ciaun
KOHTPOJIbHOM PabOTHI SIB/ISIETCS TIPaBU/IbHOE pellleHre He MeHee [IBYX 3a/au.
ITpumeps! 3agau BXogAT B coctaB Y MK IUCLIUNIIKHEL

Bonpocs! k AuddepeHUPOBaHHOMY 3aUeTy

VicTouHMKY TeMIlepaTypHOrO Harpy>kKeHus1 TeEXHUYeCKUX CUCTEM.
Buzp! HanpskeHHO-1e () OPMHUPOBAHHOTO COCTOSTHUSL.
Knaccudukars 3agad TepMOYIIpyTOCTH.
[ToBeseHMe MaTepyasioB NP MOBbILLIEHHbIX TEMIIepaTypax.
Merto/bl pelieHUs1 3a/ja4 TEPMOIPOYHOCTU U TEPMOYIIPYTOCTH CUCTEM.
Koadduiment TemneparypHoro paciuupeHnusi. TeMriepaTypHble HarpspKeHUs! B CTEP)KHSIX. YpaBHeHHe paBHOBeCHs
CTep>KHsI TI0Z, IeCTBHEM TeMIlepaTypHOro Harpy>keHusi. TepMONpOYHOCTE CTEPIKHSI TP Pa3/UUHbIX yCIOBUSAX
3aKperuieHus (kecTkoe, yripyroe). Ciyuaii HepaBHOMEpHOTO 110 Ji/IMHe Harpesa.
OCHOBHBI€ JIONYIIEHUs] TEOPUU TeMIiepaTypHoro u3ruba 6anok. HampsokeHus U fedopmMariuy 6aiok rpu usrube.
Ycunust u MOMeHTHI B OaJikax, 00yC/IOB/IeHHbIE HAaTPEBOM.
OmnpepesieHre HaPsDKeHUH B Oaikax MPH TeMITepaTypHOM H3TH0Oe 10 W3BeCTHBIM YCHUIUSIM U MOMEHTAaM.
BbIBO/, ypaBHEeHUH paBHOBeCHs 6a/loK B YCHUIHSIX M MOMEHTaX. BBIBO/ ypaBHEHUs YIIPYTOM TMHUM OaJIKU Mpy
TepMOMeXaH1ueCKOM HarpyKeHHH.
Bu/ibl rpaHUYHBIX YC/IOBUM M UX MaTeMaThuueckast popMmyanpoBka. Ob1jasi MeToiMKa pellieHus ypaBHeHUsl YIIpyroi
JIMHUH GasKu.
PerieHvie ypaBHeHUsI yIIPyToi TMHUN OanKku METOZOM Pa3/ioyKeHUsl B TPUTOHOMeTpHUUecKuit psifi dypre.
MeTo/ B3BeIlIeHHbIX HEBSI30K. [IpUO/IKeHHOe pellleHre ypaBHeHUs YIIPYToi IMHUK MeToioM byOHoBa-T"aiepKrHa.
ATmMpOKCHUMALVIsI PeIlIeHus TPUTOHOMEeTPHUeCKUMU (YHKLUSMU U TTOJTMTHOMaMU.
OcobeHHOCTH MeTO/la KOHEUHBIX 3/IEMEHTOB [IJisl pellieHusI 3a/jau TepMOyTIpyrocTy. IlocTpoeHre KOHEUHO-
3/IEMEHTHOTO PeLlIeHuUst /11 CTeP>KHSI.
ITocTpoeHre KOHEUHO-3IEMEHTHOTO PEIIeHUs 3alaui TeMIIepaTypHOro u3ruba 6asok.

JTIaGoparopHas padora

Iomyck K BbINOMHEHHO JIP IPOUCXOANT, TIPY YC/IOBUM HAJIMUMS Y CTYAEHTA MeUaTHOW BePCUU TUTYJIbHOTO
JIUCTA OTYeTa 110 JabopaTtopHoii paboTe, B opMe YCTHOTO cOOece/ioBaHUs 0 TeMaTHKe J1abopaTOpHOM paboThI.
OrtBeTrl Ha 60s1ee 50% BOIIPOCOB SIB/ISIETCST IOMYCKOM K JlabopaTopHoii pabore.
OrueT 1o 1abopaTopHoii paboTe MPe/CTaB/ISeTCs B IEYaTHOM BH/ie B (hopMmare, MpeyCMOTPEHHOM /ijisi OTUeTa [0
naboparopHoii paboTe. 3alura oTyeTa MPOXOAUT B GOpPMe [JOK/Ia/ja CTYZEeHTa I10 BLITIOJTHEHHOM paboTe 1 OTBETOB
Ha BOTpoCkI Tipemnozaparesist. OTBeThl Ha 6osiee 50% BOIMPOCOB SIBJISIETCS 3al[UTOM 1ab0paTOpHOM PabOThI.
KoHTpo/bHBIE BOTIPOCHI TT0 TeMe J1TabopaTopHBIX paboT rpezcTasieHbl B YMK AUCIUITIUHEL

Bompocsl K 3K3aMeHy

VcTounnky TemniepaTypHOTrO Harpy>keHHsi TEXHUUeCKUX CHUCTEM.
Bu b1 HanpspkeHHO-1e(pOPMUPOBAHHOTO COCTOSIHUSI.
Krnaccudukarust 3a7au TepMOyIpyrocTy.
[ToBemeHre MaTepyaioB MPH MOBBIIEHHBIX TEMIIEpATypax.
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MerTopp! pellieHUs 3ajad TEPMOIPOYHOCTU U TEPMOYIIPYTOCTH CUCTEM.

KoadduimeHnt TemnepatypHoro paciuupeHnus. TeMriepaTypHble HalpsbKeHUs! B CTEP)KHSIX. YpaBHeHHe PaBHOBECHUs
CTep>KHs TIOZ, IeCTBHEM TeMIlepaTypHOro Harpys>keHusi. TepMOTNpOYHOCTE CTEPIKHS TP Pa3/IMUHbIX yCJIOBUSX
3akperuieHus (kecTkoe, yripyroe). Ciyuaii HepaBHOMepHOTO 110 Ji/IMHe Harpesa.

OCHOBHBIE JIONYIIEHNs] TEOPHU TeMIepaTypHoro u3rkuba 6anok. HampsokeHus u fedopMariuu 6aiok rpu usrube.
Ycunvist 1 MOMeHTHI B 6asikax, 00y C/IOB/IEHHbIE HATPEBOM.

OripesiesieHre HaMPsDKEHWH B Oaskax MpU TeMIiepaTypHOM U3ribe 10 M3BeCTHBIM YCHIIMSM U MOMEHTaM.

BbiBOZ ypaBHeHUI paBHOBeCHsl 0aioK B YCUIUSIX U MOMeHTaxX. BbIBozl ypaBHeHUsl ynpyrod IMHUY Oasiku pu
TepMOMeXaH1ueCKOM HarpyKeHUH.

Buzbl rpaHUYHBIX YC/IOBUH U MX MaTeMarhuecKas (opMynrpoBKa. OObImas MeToMKa pellleHus1 ypaBHeHus! yIIpyron
JIUHUU OaJTKH.

Periervie ypaBHeHus yIIPYyToM TMHUY OanKu METOZOM Pa3/ioyKeHUsI B TPUTOHOMeTpHUUecKuii psii Dypre.

MeToz B3BellIeHHBIX HeBs130K. [IpubiiskeHHOe pellieHe YpaBHEHUs YIIPYTOi MMHUM MeToZioM bybHoBa-I"anepkrHa.
AnrnpokcumMaLusi pellieHusi TPUrOHOMeTPUUeCKUMU QYHKLUSMU Y TIOIMHOMaMH.

Ocob6eHHOCTH MeTO/la KOHEUHBIX 3/IEMEHTOB [IJisl pellieHus 3a/jau TepMOYTIpyrocTy. [TocTpoeHre KOHEUHO-
3/IEMEHTHOTO pellleHus [J1s1 CTeP>KHS.

IMocTpoeHre KOHEUHO-37IEMEHTHOTO PEIIeHUs 3alaul TeMIIePaTypHOro u3ruba 6asok.

3akoH [lroamensi-HelimaHa fJ1si TpeXMePHOTO HalpsDKEHHOTO COCTOSTHUS.

COoOTHOIIIeHUS] MeXXAY HarpskeHUsIMU U lehopMaLidsiMU B 1eKapTOBOM CHCTeMe KOOpPAWHAT.

YpaBHeHUs paBHOBECHSI B HAaNIPSPKEHUSIX U B TlepeMelleHUsIX.

Jomy1iieHust TeOpUK TeMIlepaTypHOro 13ruba riacTyH.

YpaBHeHUs paBHOBeCHSI IIPSIMOYTO/IbHBIX TJIACTUH B YCUINUAX U MOMEHTaXx.

Pa3peluatoniee ypaBHeHre TeOpYY TePMOYIPYTMX IVIaCTUH B IlepeMellieHUsX. [ paHryHble yC/10BUS.

Pertenue 3aziauu /17151 IapHUPHO-OIIEPTOM I1aCTUHBI B psifiax Dypre.

OcHOBHBIe BU/IBI TerIonepesaud. 3akoH Dypbe. YpaBHEHUE TeIIONPOBOAHOCTH.

[IpencrapneHue TeMiiepaTypsl B BUze psifia Mo NornepeyHoii KoopauHare. OcpefjHeHHbIe ypaBHEHUS
TETJIONPOBOJHOCTH JJIs CTEP>KHEH, 6aIoK 1 TPSIMOYTO/BHBIX TIIACTHH

JvHamMuyeckye ypaBHeHUs] TEPMOYIIPYTOCTH B 1eKapTOBBIX KOOpAvHaTaxX. HecraljoHap-Hbele ypaBHeHUs
TEMJIONPOBOJHOCTU. BBIBOA ypaBHEHMI TUHAMUKHI TEPMOYTIPYTHUX 6a/lOK U MPSIMOYTO/IBHBIX TIacTHH. OcpeJHeHHEIe
ypaBHEHMUS TeIJIONIPOBOAHOCTH ZIJIs1 HeCTal[-OHapHOTO Ci1yvast

AHanmuTUYeCcKoe pelieHre JUHAMUUECKUX YPaBHEHUH TePMOYTIPYTOCTH 6aIoK U MPSMOYTOIBHBIX TJIACTHH /IS
CJlyyast IIapHUPHOTO onvpanus. ITpubmmkeHHOe perieHre MeToZioM bybHoBa-T"anepkrHa.

JK3aMeH

[Joryck K caue sKk3aMeHa 0OpM/IsSieTCsl TIPU yCJIOBUM TIOJTHOTO BBIMIOJIHEHUS BCEX MEPOMNPHUSATHUM,
TpeyCMOTPEeHHBIX rPa(pKOM KOHTPOJIbHBIX MEPONPHUSATHIA.
OK3aMeH 10 JUCLIMTUTHHE TIPOXOAUT B hOpMe YCTHOTO cobece/[oBaHUs U OTBETOB Ha BOTIPOCHI K SK3aMeHY.
IIpeniofaBarenb 3afaeT YeTbIpe BOIIPOCA.
[TpaBusbHBIN OTBET Ha [[Ba BOIIPOCA SIB/ISIETCS] OCHOBAaHUEM [Jis1 TIOJTyUeHHs CTyAeHTOM OLeHKH
"yIOB/IETBOPUTEJILHO" 110 JUCLIUILIMHE.
IIpaBUsBHBIN OTBET Ha TPU BOTIPOCA SIBJISIETCSI OCHOBaHUEM /IJisl TIOMy4YeHUs CTyAeHTOM OL[eHKH "XOpoIIo" 1o
JUCLIUTIIVHE.
IIpaBubHBIN OTBET Ha YeThIpe BOIPOCa SIB/ISeTCSI OCHOBAHUEM [i/1s MOy4YeHHsl CTYLeHTOM OLIeHKH "0T/IMYHO" 10
JVCLIATI/IVIHE.

JuddepeHupoBaHHbIi 3aueT

HormyckoMm K cpaue auddepeHLIMPOBaHHOTO 3aUeTa sIB/ISIeTCS BBITIOJTHEHHE BCeX MEePOTIPUSTHH,
TMIPe/lyCMOTPEHHBIX TPA(QUKOM KOHTPOJIbHBIX MEPOTIPUATHH paboueii MporpaMMBbl AVCLUTTUHBL
IuddepeHIIPOBaHHEBIHN 3aueT 10 JUCLUIUTHHE TPOXOAUT B JOPMe YCTHOTO cobeceZOBaHMs ¥ OTBETOB Ha BOIIPOCHI K
IuddepeHipoBaHHOMY 3auety. [IperofaBaTesb 3alaeT yeThIpe BOIIPOCaA.
IIpaBubHBIN OTBET Ha [jBa BOIIPOCA SBJII€TCS] OCHOBaHUEM [JIs1 IOTyUYeHUs! CTyJeHTOM OL|eHKH '"3auTeHo-
YAOBJIETBOPUTEJILHO" 110 JUCLIUILIMHE.
[TpaBunbHBIN OTBET Ha TPY BOMPOCA SIB/SIETCS] OCHOBaHMEM [IJIsl TIOTyUeHUsl CTyZIeHTOM OLIeHKHU "'3auTeH0-X0pOoIIo"
0 JUCLIUIIIVHE.
[IpaBubHBIN OTBET Ha YeThIpe BOIPOCa SIB/SEeTCSl OCHOBAHMEM Ji/Is TTOJIyYeHUsl CTYLeHTOM OLIEHKH "3auTeHo-
OTJIMYHO" TI0 AUCLIUTUIVHE.
[TepeueHs BorpocoB K AuddepeHIMPOBAHHOMY 3a4eTy IpeAcTasied B Y MK quciuriivHbL.
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Pa3pen 1. BBeieHue. 3ajjauu u KonrponHas paGora,
Bormpocs! K
4 7 |MeTojbl TEPMOYNIPYTrOCTH H 33 17 17 0 16 25
nuddepeHIMpOBaHHOMY
TepMONPOYHOCTH.
3a4yeTy
JlabopaTopHas paboTa,
Pa3gen 2. TepmonpoyHOCTh U KoHTponbHast paboTa,
4 7 |TepMoOynpyrocThb crepxxHeBbIx| 75 | 34 | 17 17 41 25 Bormpocs! K
4 0a/I0UHBIX CHCTEM. nuddepeHIMPOBAHHOMY
3aueTy
Bcero 3a 7 cemecTp 108 | 51 34 17 57 50
Pazpgen 3. OcHoBHBIE
COOTHOIIIeHUS Bomnpocks! K 5K3ameHy;,
4 8 |Tepmoynpyrocru. Teopus 46 | 12 6 6 34 30 JlaboparopHas paboTa,
TeMIlepaTypHOro u3rubda KoHTponbHast paboTa
IUIACTHH.
Bormpocs! K 3K3aMeny,
4 8 5;3;1:2 :;ﬂ;:arnjzzl;:e 62 | 14 7 7 48 20 JlaboparopHas paboTa,
A pvoyrpy ’ KouTtponbHas paboTa
Bcero 3a 8 cemectp 108 | 26 13 13 82 50
Bcero no auciuniiHe 216 | 77 47 30 139 100
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Kpurepuu oneHnnBanus

IICK-7.4
BOHpOCbl OMKpbIMo2o muna:
Ne 1
Kakoit ¢popmyoi onpeaendeTca KPyroBasi 9acTOTa cBOOOIHEIX
He3aTyXaITHX KodeGaHHH CHCTEMEBI ¢ OJTHOH CTeNeHbI0 CBOOOTEL,
XapakTepH3ytomeHca MaccoH 111 H KecTKOCTBIO ko
Ne 2
[Teprox coGCcTBEHHBIX He3aTYXAKONIHX KoaeGaHHH CHCTeMEI ¢ OTHOH
cTemeHbI0 cBoGOEI paBeH 0.1 c. Yemy paBeH mepHOI cOGCTBEHHBIX
SATVXAROIIIX konebaHHH 3TOH jKe CHCTeMBI (B CeKyHIAaX ), eCIH
Ko — 2
Oe3pazMepHBIH KO3 OHIIHEHT 3aTyXaHHA paBeH C = 0, 61
Ne 3
[Teprox coGcTBeHHBIX KOTe0aHHH CHCTEMEI ¢ OJHOH CTelleHBI0 CROGOIBI
paBeH 27. Uewmy paBHA KPYTroBasd 4acTOTa cBOOOIHEIX He3aTyXaKIIHX
konebanHH 114 TaHHOH CHCTEMBI?
Ne 4

IMmeeTcs cHCTeMa ¢ OJHOH CTelleHBI0 cBOOOIEI (Ipy3 Ha NpysKHHE) Oe3

3aTyxaHHA. Macca rpy3za 111 = 5 kT , JKeCTKOCTh NIPYKHHBI COCTABIAET

H

k — 2000_ . B Ha"waIBHEIH MOMEHT BpeMEHH K CHCTEME IIPHTOAECH
M

M
. YeMy paBHO HaHOOIBITIEE YCKOPEHHE (B —

M
HMITYJIbC [=15kr-
C

BOSHHKAIOINES B CHCTSME B pe3VIIBTaTe y,:[apa‘?

Ne 5 Kakoii popMysioii orpe/ieisieTCst OTK/IMK /i1 CBOOOAHBIX 3aTyXaroI[MX Ko/iebaHui CHCTeMbI C OJJHOM CTeIeHbio
cBO0OOABI?

Ne 6 Kaxoii popmyroii onpefiesisieTCst OTKJIMK /1S CBOOOAHBIX He3aTyXaroIuX KoiebaHuii CUCTeMBI C OfHOM
CTerieHbt0 CBOOOABI?

Ne 7 HabmroparoTcst 3aTyxaroipie CBOO0JHbIe KoeOaHus B COOTBETCTBUHM C rpadukoM. UeMy paBeH
JorapupmMUUecKUii 1eKpeMeHT 3aTyXaHUsI?

x(t)

Ne 8
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IIpH KaKHX 3HAYeHHIAX OTHOIIEHHA 9acTOTHI BO3AeHcTBHA () K HacToTe
coOcTBeHHBIX Koaebanuid (D ko3¢ PHIHEHT THHAMHYIHOCTH IIPH
TapMOHHYECKHX KOTeGaHHAX CTAHOBHTCA MeHBIIE e THHHIIBI
(BHOpOH30IAIHA ) ?

Ne 9 PaBeHCTBO HY/TIO OMpe/Ie/IUTe s MATPULb, TPEACTAB/SIONIEH OO0l CUCTeMY TMHEHHBIX anrebpanyecKux
ypaBHEHW, 03HaYaeT, uTo

Ne 10 ®opma KosiebaHUH MeXaHUUeCKOM CHCTEMBI OTIpe/iesieT
Bonpocb! 3akpbimozo muna:

Ne 1

Kakas dopmyna cBa3bIBaeT MepHOI KoaeGaHHH T ¢ KpyTroBoH gacToToH (D ?

T=_

AN
e

27

®
T [
Ne 2 Kakoii 3aKOH MOXKET HCII0/Ib30BaThCsI AJId COCTaBJ/IEeHUs ypaBHEHI/Iﬁ BpAllaTe/JIbHOTO ABUXXEHUA CUCTEMBI?

3aKOH COXpaHeHUs SHEPTUr
3aKOH COXpaHeHHsl UMITyJIbCa
3aKOH COXpaHeHUs MOMeHTa UMITY/IbCa

3aKOH COXpaHEeHUsI MacChl

Ne 3 Kakoi KUHeMaTHUeCKOU XdpPaKTePUCTHUKE MMPOTIOPLIHUOHA/IBHO YCU/IME OT BA3KOIO COIIPOTUBJ/IEHUA
AHH&MHHECKOﬁ CHUCTEMBI?

Ckopoctu
YckopeHnuto
ITepemelnienuto

Yr10BOMY OTK/IOHEHUIO
Ne 4
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BespasMepHsIi ko3 pPHIHEHT 3aTyXaHHA T4 MMOCTYNATEIbHOTO JBHKEHHA
BEIpaskaeTca depes Maccy 11 , ko3pHIHEHT BA3KOCcTH C H KPYTOBYIO
9acTOTY cBOOOIHEIX Koaebanui (D mo dopmye:
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Ne 5
KakoMmy Ipolieccy coOTBeTCTBYeT 3HadeHHe K03 dHuHenTa qeMIpHpOBaAHHA

E>12

Kome6aTensHeIi mporecc

I'parHIa anepHOIHIHOCTH
AnepHogH4YeCcKHH OTKIHK

Cpo0oIHEIe He3aTyXaloIHe KoTeGaHH

Ne 6 3aTyxaHue MMHENHON CUCTEeMBbI OTpe/ie/sieTcs:

KOCHHYCOM
CUHYCOM
9KCIIOHEHTOU

JUHeNHOW (yHKIen
Ne 7 CoxpaHeHHe Kakoi MeXaHUueCKOM BeJTMUMHBI BIPa)KaeTcsi BTOPbIM 3akoHOM HbroTOHA?

JHEPruu
HMITY/IbCA
MOMeHTa UMITy/IbCa

MacCcChbI

Ne 8 YunThIBaeTCs /M OTK/IMK Ha COOCTBeHHOM "acToTe (CBOOOHBIE Ko/lebaHsT) PH PaCCMOTPEHHH
YCTaHOBHUBILIMXCS BEIHY)K/IEHHBIX KOe0aHUH NPy MeproJryeCcKOM BO3/€HCTBHIN?

HerT, He yuntbiBaeTcs
[Ja, mo/mkeH yUUTHIBaTbCS

He nmeet 3Hauenus
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Ne 9 KomuuecTBO cTelteHen CBO60,E[HBI MeXaHNUeCKON CUCTEMBI 3TO:

KonuuecTtBo mecT KpervieHus CUCTeMbl K OCHOBAaHHWIO
KonmnuecTtBo MepeMeHHbIX, OrpeJe/sgronieecs BbI60pOM CHUCTEMBI KOODAWHAT
MaxkcuManbHO BO3MOXKHOE KOJTMUeCTBO repeMeHHbIX /I OITMCaHUA OBUXXeHUA CHUCTEMbI

KosnuecTBo He3aBUCHUMBIX MepeMeHHbIX, MUHUMaIbHO HeOOX0IUMOe /ISl OTIMCAHUST IBWKEHUSI CUCTEMBI
Ne 10 Marpwuriija KeCTKOCTHU /I/IsI MEXaHUUeCKUX CHCTEeM, COJIep>KallliX TBep/ble Teja C yIIPYTUMHU CBSI3sIMU, oOmazaeT
CeAyIOLMMA CBOMCTBAMU:

SBnsiercs CI/IMMETpI/IqHOﬁ C IMOJIOKHUTEJIBHBIMU AWarOHA/IbHBIMU 3/IEMEHTaMU

Nmeet OTpULlaTe/IbHbIE IWarOHA/IbHBIE 3/IEMEHTHI, ITPU 3TOM CBOMCTBOM CUMMETPHUYHOCTH HE o6na,qaeT
SBnsiercs CHMMeTquHOﬁ C OTpHULlaTe/IbHBIMU AXarOHAa/IbHBIMH 3/7IEMeHTaMKH

SBnsiercs aHTHCHMMETquHOﬁ C OTpHULlaTe/IbHBIMHU AWArOHA/IbHBIMH 3/IEMEHTaMH

SABnsercs aHTHCHMMETquHOﬁ C ITOJIOXKUTE/IbHBIMHW AWarOHA/IbHBIMHU 3JIEMEHTaAMH

HmeeT 1nonoxxuTebHbIe JAviarOHaJ/IbHbIe 3/7IEMEeHThI, IIPHU 3TOM CBOMCTBOM CUMMETPHUYHOCTH He O6J'[El,£[é1€T
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