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Pabouas nporpamMma aucuumuinHsl (Moayis) «ConpoTuBieHHe MATEPHATIOB) /COCTaBUTEIb
baparynosa JI.LA.  — Hanpuuk: KBI'Y, 2024. - 23 c.

Pabouas mporpamma AMCUMITIMHBI (MOIYJsl) TNpeaHa3HadeHa [Js CTYACHTOB OYHON (OpMBI
oOydeHus 1Mo HampasiieHUto moAroToBku 15.03.06 MexaTpoHuka u poO0oTOTeXHUKA B 3 U 4 ceMecTpax
Ha 2 Kypce.

Pabowas mnporpaMma AMCHUIUIMHBI (MOAYJS) COCTaBiIeHa C YydeToM (heaepasbHOTO
roCy/IapCTBEHHOro0 00pa30oBaTeNIbHOTO CTaHJapTa BBICHIETO OOpa30BaHMSI IO HAIMPABICHUIO
noaroroBku 15.03.06 MexarpoHuka 1 poOOTOTEXHUKA, YTBEPKAEHHOTO TPUKA30M MUHHCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @enepanun ot 17.08. 2020 r. Ne 1046.
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1.eau n 3a1a4u AUCHMILIMHBI

[lenbto mpenoaaBaHusl NUCHUIUIMHBI SBJSETCS (OPMUPOBAHUE y CTYACHTOB 3HAHUNH B 00JaCTH
COIIPOTHBIICHUSI MaTepualioB, oOecriedyeHrne 0a3bl WH)KEHEPHOW TOATOTOBKM, TEOpETHYEeCcKas |
MpaKTUYeCcKas MOJrOTOBKAa B OOJACTH MPHUKIAJHON MeXaHMKH JedOpMUPYEMOro TBEpIOTo Tea,
pa3BUTHE MH)XEHEPHOT'O MBIIICHHUS.

3ajauaMy U3y4YEHUs TUCUUILIMHBI SBISIOTCS:
OBJIaJICHUE TEOPETUUYECKMMM OCHOBaMU M NIPAKTHMUECKHMU METOJAaMHM pPACUETOB Ha IPOYHOCTb,
JKECTKOCTh M YCTOMYMBOCTbH 3JIEMEHTOB KOHCTPYKLUMM M MAallWH; OBJAaJECHHE OCHOBHBIMU 3aKOHAMHU
MEXaHUKH Je(opMHpyeMOro TBEPAOTO Tela, METOJAaMH W TpUéMaMHU pPEIICHUS KOHKPETHBIX
MPOYHOCTHBIX 33/a4 MPHU Pa3IUYHbIX BUIAX AedopMainui; pOPpMUPOBAHHUE HABBIKOB MEXaHUYECKUX
UCTIBITAHUN OOpa3loB pa3JIMYHBIX MAaTepHajoB M JeTalieil MallMH; pPa3BUTHE CIIOCOOHOCTH
HCIIOJIb30BaTh MPOYHOCTHBIE U KECTKOCTHBIE PACUETHI MPH MPOECKTUPOBAHUHM MAIIMHOCTPOUTEIBHBIX
W3JIeIMH 3a/1aHHOr0 KauecTBa IIPU HAUMEHBIIIMX 3aTpaTax Marepuaia

2. Mecrto aucuuninnsl B ctpykrype OOII BIIO

Juctunnuna b1.0.06.06 ConpoTusienne MatepranoB OTHOCUTCS K BapHAaTUBHON YacTH y4eOHOTO
maHa HanpapieHus noarotoBku 15.03.06 Mexarponuka u pobOoTtorexHuka. IIpoduis moaroToBku
Ipomvluunennas pobomomexnuxa u pooomomexHuuecKue CUCmembl.

[Iporpamma gucuumiuHbl «CONPOTUBIECHUE MAaTEpPUAIOB) MpEAHA3HAYEHA Il OCBOCHUS
CTyJEHTaMHU 2 Kypca.

N3ydyenune nucCUUIIIMHBI TpeOyeT 3HAHMS, MOJIYYCHHBIC NMPU OCBOCHUU paHEE M3YUYCHHBIX IUCLMILIUH
«Matemarukay, «Mapopmarukay, «Dusuka», « mxenepHas rpaduka», « TeopeTrnueckas MEXaHUKA.

TpeGoBaHus K BXOJHBIM 3HAHUSM, YMEHUSM CTYJECHTOB.

CTyneHT 10KeH:

3HaTh: (QyHAAMEHTaJIbHBIE OCHOBBI BBICHICH MaTEMaTHKH, COBPEMEHHBIE CpEICTBa
BBIUMCIIUTENFHON TEXHUKH, OCHOBHBIC (U3MYECKUE SIBICHUS, (DyHIaMEHTalIbHbIE MOHATUS, 3aKOHBI U
TEOPHH KIIACCHYECKON (PU3UKH.

YMeThb: caMOCTOSITENILHO HUCIIONIb30BaTh MAaTEeMAaTUYECKUH ammapar; paboTaTh Ha MEPCOHATHLHOM
KOMIIBIOTEPE, MOJIb30BATHCS OCHOBHBIMHU O()MCHBIMU MPHIOKEHUSIMH, TPUMEHATh MOJyY€HHbIE 3HAHUS
10 (PU3MKE U TEOPETHUECKON MEXaHUKe NMPH U3y4eHUH Kypca «CONpOTUBICHNE MAaTEPUATIOBY.

Baajerb: nmepBUYHBIMM HaBbIKAMH UM OCHOBHBIMH METOJIaMHU IPAKTUYECKOTO HCIOJb30BaHUS
COBPEMEHHBIX KOMITBIOTEPOB IS BBIMOJTHEHUS MAaTeMaTHYECKUX pacd€ToB, 0(hOpMIICHHUS PEe3yIbTaTOB
pacuéra, COBpEeMEHHOW HAy4YHOU JTUTEPATypO, HAaBBIKAMH BeACHUS (PU3UUECKOTO IKCIIEPUMEHTA.

JlucuumniuHa HeoOX0AUMa IS YCTIEITHOTO OCBOCHUS KYPCOB OAHHO20 YUKIA.

3. TpeOoBaHNUs K YPOBHIO OCBOCHHS COAEPKAHUS JMCHUTNIMHbI
B mnpomecce ocBoeHHs TaHHOW AWCIUIUIMHBI CTYJICHTHI JOJDKHBI OBJAJETh CIEAYIOIIMMHA
OOIIEKYIbTYPHBIMU U MTPO(GECCUOHATIbHBIMU KOMITETEHLIUSAMHU:
-CHOCOOHOCMbIO 80CNPUHUMAMb U NPUMEHAMb OOUWeUHIHICEHEPHblEe 3HANUA NPU peuenuu 3a0ad 8
obnacmu mexamponuxu u pooomomexnuxu (OIIK-1.2)

B pesynbprare nuzydeHus: JUCHUIUIMHBI CTYIACHT JJOJIKEH:

3HATh: OCHOBHBIE 3aKOHBI MEXaHHUKH JehOopMUPYeMOro TBEPAOro Tesa, (PpyHIaMEeHTaJIbHbIE
MIOHATUS, OCHOBHBIE TUIIOTE3bI U IIPUHIIUIIBI COIIPOTUBIICHUS MAaTEPUAIIOB.

YMeTh: NPHUMEHATh IOJYyYCHHbIE 3HAHWS CONPOTUBIIEHUS MATEPUATIOB IPU U3YYEHUH IPYTHX
JUCLUIIINH U TIPYU IPOEKTUPOBAHUU KOHKPETHBIX MAIIUMHOCTPOUTEIBHBIX U3IEIIUN.

BJIA/IeTh: COBPEMEHHOM aIllapaTypoll U UCHBITATEbHBIMA MalllMHAMH, HABBIKAMHU NPOBEICHUS
MEXaHUYECKUX IKCIIEPUMEHTOB M UX 00pabOTKH ¢ aHATTM30M PE3yIbTaTOB.

4. Copep:xkaHue U CTPYKTYPa AUCUMILIUHBI
Hucyunnuna uszyuaem OCHOBHble YpPAGHEHUs U Memoobl peulenus 3a0ay  COnpoOmueIeHus
mMamepuanos; 3a0ayu, unomesvl, Memoo Ce4eHull, CUTbl GHeWHUe U GHYMPEeHHUe, PACHAdiCEHUe,
colcamue, Kpyuenue, uzeub, pacuyem Ha NPOYHOCMb U HCECMKOCHb, INEMEHMbl MEOPUU HANPANCEHHO20
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COCMOARUA, CIIOJCHOE COnpomueleHue, npOC)OJZbeZI;l u3eu6, npoOYHOCMb NpuU YUKIUYECKU USMEHAIOWUXCA

HANPAICEHUSIX.
4.1 ConepxxaHue pa3iesioB U CHUNIHHBI
No | HaumenoBanue ®dopma
Coneprxanue pasjena
Ne paszena KOHTPOJIA
1 | Beenenue OCHOBHBIE TIOHATUS, 3aKOHbI, THUIIOTE3bl W IPUHLMUIIBI
COIIPOTHBIICHUS MaTEPUAJIOB T,PK

2 | Pacrsoxenne, _ | HopmasbHble cuiibl 1 HaNpsDKeHHS. PacyéTsl HA IPOYHOCTD PI'3, K,
CHATHE CTCPKHCH | 11y pacTHKEHMH M CHKATHM. T, PK

3 Hanpsixennoe N
COCTOSHIG B [TonsiTus o HanpsuKEHHOM COCTOAHHH B TOUKE. Hanpsoxenus. | PI'3, K,

OCHOBBI TEOPHI IPOUHOCTH. T, PK
TOYKE
4 ['eomerpuueckue | MoMeHThl uHepuuu cedeHUi. [loHATHE O  IUIaBHBIX
XapaKTEPUCTUKH LCHTPAIbHEIX ~MOMeHTax uHepumnm ceuenms. Ocesbie | I3, K
IUIOCKUX CEYEHUH | MOMEHTBHI MHEPIUHU IIPOCTEHIINX CEUECHUM. T,PK

5 | Kpyuenue Yucrslii cipur. Kpyramuii MOMeHT. Pacuérel Ha MpOYHOCTH PI3, K,
CTEpKHEH 1 KECTKOCTh IIPU KPYYEHUH. T, PK

6 | U3rud crepxkueit | [Ipsmoit u3ru6. Yucteiit u monepeuHsiid n3rud. OCHOBHBIE PI3, K,

pacu€THbIe MPEANOCHIIKU U (POPMYIIBI TPU U3THOE. T, PK

7 | YcnoBue [loHsATHE OMAacHOro CE4YeHHUs, YCIOBUE MPOYHOCTU IpHU PI3. K
MIPOYHOCTH n3ruoe. Pacu€Tel Ha MPOYHOCTH TIPH U3THOE. T i’K’
IIpU U3ruoe ’

8 | Onpenenenue JuddepernmansHoe ypaBHEHHE H30THYTOH OCH  Oalkw, PI3. K
nepeMenieHun onpeesieHUuE MepeMEIICHUN. T ,PK,
npu u3ruoe ’

9 | Teopus Hamps- HamnpsbxkénHoe coctostHue B TOUYKe. TEH30p HaNpsKEHUM. PI'3,
KEHHOTO U Ompenenenne  HampsHKEHUHW B IUIOHIQJKE — OOIIETO K, T,
nedopmupo- MI0JIO’KEHHA. ['JTaBHBIE IJIOIIAAKU M TJaBHBIE HANPSDKEHUS. PK
BaHHOTO WHBapuaHThl HAIPSYKEHHOT'O COCTOSHUSL.

COCTOSIHUI

10 | CnoxHoe OcHoBHble moOHATHA. W3rubé c kpyuyeHuem. YciaoBHs PI'3, K,
COIIPOTHBIICHUE MIPOYHOCTHU JJIS U3THU0A C KpyueHUEM T, PK

11 | YcroitunBocTh YcToWuuBOCTh  CKaThIX CcTepxkHEH. OCHOBHBIE TOHATHS. PI3. K
CTEpIKHEU Ilopsanok BBITOJIHEHUsI pacdy€Ta HA Y CTOMYUBOCTb. s

T, PK, JI




4.2 CTpyKTypa AMCHUILTHHBI

Obwas mpyooémrxocms oucyuniunsvl cocmasisiem 6 3auémmuvix eounuy, 216 uvaca

Bun pabotsl (010)]0)

3 cemectp 4 cemectp
OO6miast Tpy10éMKOCTD (B yacax) 72 108
KonrakTHas pa6ora (B yacax): 34 45
Jexyuu (J1) 17 15
Ilpakmuueckue sanamus (113) 17 15
Jlabopamopmwvie pabomot (J/13) - 15
CamocTosiTe/ibHAs padoTa (B Yyacax) 29 36
Pacuérno-npoextupoBounsie padotsl (PIIP) 10 20
CamMocTosTenbHOe U3ydYeHHe 10 10
pa3zesoB
KonTponbnas paborta (K) 9 6
[ToaroroBka u NpoxoXKACHUE 9 27
IPOMEKYTOYHOM aTTeCTAINH
Buja uToroBoro KOHTpoOJIst 3auér DK3amMeH

4.3. JIeKIIHOHHEBIE 3aHATHSA

Tembl

BBEJIEHUE. OCHOBHBIE TOHATHSI, 3aKOHBI, TUIIOTE3bI U MPUHIUIIBI COTPOTUBIICHUS
MaTepuaioB. 3a1auu conpoTUBICHHs MaTtepuanoB. Kiraccupukamnus Harpy3ok. OCHOBHBIE
nonyueHusa. Meroa ceuenuid. Bunbl Harpyxenus. Hanpspkenust.

PACTSDKEHUE, CKATUE CTEPXKHEN. HopMasbHBIE CHIIBI i HAPSKEHHUS B TIOTIEPEYHOM
ceyenuu crepxkusi. [lepemenienus u nedopmarnuu. 3akon ['yka. Hanpspk€aHoe cocTostHuE
IIPY OAHOOCHOM pacTskeHUH. CTaTHYecKue UCTIbITaHUs MaTepuaioB. OCHOBHBIE
MEXaHUYECKHE XapaKTEPUCTUKU. PacyéThl Ha MPOYHOCTD TP PACTSKEHUH U CKATHUU.

HATIPSDKEHHOE COCTOSHUE B TOYKE. IIoHATHS O HalIps)KEHHOM COCTOSIHUU B TOYKE.
Harmpsixenus pu AByXOCHOM HANPSZKEHHOM COCTOSIHUM. [ J1aBHBIE IUIOIIAKU U TTIaBHBIE
HanpspkeHuss. OCHOBBI TEOPHM MPOYHOCTH.

T'EOMETPUYECKUE XAPAKTEPUCTUKU IIJIOCKUX CEYUEHUI. MoMeHTHI MHEPLIUH
cedeHuil. [loHATHE O IIaBHBIX LIEHTPAJIBHBIX MOMEHTAX UHEPIUH ceueHus. OceBble
MOMEHTBI HHEPLIUU NTPOCTEUILINX CCUECHUI.

CJBUI' U KPYUYEHUE. Yuctsiii caur. 3akoH ['yka npu casure. [Ipaktudeckue npumepsl
pacuera Ha casur. Kpyrsammit momeHT. [loctpoenune amrop. Kpydenne kpyrioro npsmoro
ctepkHs. OCHOBHBIE NPEANOCHUIKA U POpMYJIbl. PacuéTsl Ha MPOYHOCTD U KECTKOCTH MPHU
KPYYEHHH.

3B CTEPXKHEMN. [IpsiMoit u3ru6. YncThli 1 monepednsiii u3rud. [locTpoenue smop
MOTEPEYHBIX CHJI U M3TUOAI0NX MOMEHTOB. OCHOBHBIE pacu&THBIE MPEANIOCHUIKU U
dbopMyIibl Ipu U3ruode.

YCJIOBUE [MTPOYHOCTHU ITPU N3I'MBE. [loHATHE ONAaCHOTO CEYEHHUs], YCIOBUE IPOYHOCTH
npu u3rude. Pacuérsl Ha MPOYHOCTH MPH U3THOE.




8 | OITPEJEJIEHUE IMEPEMEIIEHUU [TPU U3I'UBE. uddepenunansHoe ypaBHEHUE
M30THYTOU OCcH OalKu, Onpe/esieHrne IepeMenieHil. DHepreTuuecKuii METo | ONpeieTICHHS
[epeMEICHUI

9 | TEOPUS HAIIPSDKEHHOT'O U JIE@OPMUPOBAHHOI'O COCTOSHUMA.

Hanpsokénnoe coctositnue B Touke. TeHzop HampstkeHuil. OmnpeneneHre HanpspKeHUA B
IUIOLIA/IKE O0IIEro rnosiokeHus. ['1aBHbIe MIIOIAAKY U TJIaBHbIE HaNpskeHusl. IHBapuaHTbI
HalpsOKEHHOTro  coctostHus.  KpyroBas — nuarpaMma  HampspDKEHHOTO — COCTOSIHMSL.
DKcTpeManbHble 3HAYCHHs KacaTelbHBIX HampspkeHuil. JlehopMupoBaHHOE COCTOSIHME B
touke. Ten3op nedopmaruii. OO0OHMICHHBIM 3akoH ['yka Juisi HM30TPOIHOTO Tea.
[TorennmanbHas sHeprus aedopmanuu. Y aeabHas SHEPrusl U3MEHEHUs1 00beMa U yAeIbHas
SHEpPrusi u3MeHeHus: (OpPMBI.

10 | CJIOXXHOE COIIPOTUBJIEHUE. OcHoBHBIE TOHATHUS. M3rHb ¢ KpydeHuem. Y CIoBHs
MPOYHOCTH JJIsl U3ruda ¢ KpyUeHHUEM.

11 | YCTOMYUBOCTH CTEPXKHEN. VCTOMYHBOCTD CHKATHIX CTEPKHEH. OCHOBHBIE TIOHSTHS.
I[Topsinok BBIMTOJIHEHUS pacyeTa Ha YCTOWYHUBOCTD. [IpononbHblil u3rud.

4.4. IlpakTUyecKkue 3aHIATHSA
NeNe Tema
1. | Onpenenenuie BHyTPEHHUX CUJI METOJOM CEUEHUU
) Ornpezenenne MPOAOTBHBIX CHJI U HOPMAJIbHBIX HANPSKEHUH TPH PACTSHKCHUHM U
" | cxaruu. [locrpoenue smrop. Pacu€rsl Ha NPOYHOCTH NMPU PACTIKEHUU-CHKATHH.
3. | OnpeneneHne reoMETPUUECKUX XapaKTEPUCTUK ITONEPEYHBIX CEUEHUN
OnpeneneHne KpyTAINIMX MOMEHTOB, HANpsDKEHUHM M YIJIOB 3aKpyYMBAaHHUS B
4 MONEPEYHbIX CEUEHUSX CTepKHs NpHu KpydeHuu. [loctpoenme smiop. Pacuérel Ha
" | IPOYHOCTh M KECTKOCTh NpH KpydeHuU. KpydeHue cTaTMuecku HEeOnpeaeaIruMoro
CTEPKHS
5 OmnpeneneHue MONEpPEeYHBIX CHI M HM3rubaromux MoMeHTOB. IlocTpoeHue »smrop.
" | PacuéTpl Ha IPOYHOCTH U KECTKOCTH NMPU U3THOE
6. | Pacuér Oanku npu kocom u3ruoe.
Pacuér Ganku npu npoaoIbHOM U3ruoe
Pacuér cToliky Ha yCTOWYHNBOCTH
4.5. JlabopaTopHble 3aHATHS
Ne
Tema
/1
1. OnpenesieHne peakiuii onop
2. OnpeneneHne eHTpa THKECTH CEUSHU N
3. VcnipiTanue cranpHOro 00pasiia Ha pa3phiB
4, VcnpiTanue Ha CKaTHe MUIACTUYHBIX U XPYIKUX MaTEPHAIIOB
5. OrnpezenieHre MOYJIsl CIBUTA CTaJIH
6. VcnplTaHne MeTajuinueckoro oopasia Ha cpe3 1 JiepeBa Ha CKaJlbIBaHHe
7. WcnpiTanue 6amku Ha U3rHO.




4.6. Pac4éTHO-NIPOEKTHUPOBOYHBbIE PA0OTHI
B cooTBeTcTBHM € MporpaMMoi Kypca M IUIAaHOM OpTaHU3aIllii CaMOCTOSTEILHONW paboThI
CTYJCHTBl BBIMOJHSIOT PACYETHO-IPOEKTUPOBOUYHBIE paboThl. Mcxonuele nanubie st PIIP
oepytes u3 nmocobust: KynerepbaeB X.I1., baparynosa JI.A. ConpoTuBIeHHE MaTepUAIOB. 3a1auu
JUTSL TOMAIIHUX 3a/1aHui, mpuMepsl pettennit. Hanpunk, Kab.-bank. yu-1, 2019.

3 cemecTp
No No HaumenoBanue paboT Howmepa
HEJIeTb
PLP Nel 3anaua 1. OnpeneneHue BHYTPEHHUX CUIT METOJIOM CEUCHUI 3.7
3anaua 2. PacTspkeHne—ckaTre NpsIMOJIMHEMHOIO CTYIIEHYATOrO CTEPIKHS
PIP N2 3anaya 3. Pacuér mapHUpHO-CTEP>KHEBOM CUCTEMBI Ha POYHOCTH 3-12
3anaua 4. Pacuér Ha pacTsbKeHHe — CKaThe CTYIIEHYaToro CTEPsKHsI € 3a30pOM
PI'P Ne3 | 3apmaua 7. I'eomeTpuueckue XapakTEpUCTUKU ONIEPEUHOT0 CEYEHUs 13-18
4 cemectp
No Ne HaumenoBanue pabot Howmepa
HEJIeTb
PI'P Nel | 3amaua 9. Kpyuenue ctaTuuecku HEONpPEIeIuMOro CTEPKH 3-7
PI'P Ne2 | 3apmaua 10. [Ipsimoii monepeunsiii H3rud 6anku 8-12
PI'P Ne3 | 3amaua 17. Pacuér cTOMKM HAa yCTOMYMBOCTh 13-18

MeToanyeckue peKOMeHAAIMHU K PACYETHO-NIPOCKTHPOBOYHBIM PadoTaM: MPU BBIIIOJIHEHUU U
opopmiienun PIIP cryaeHT cTankuBaeTcsi ¢ MHOXXECTBOM BOIIPOCOB, KOTOpPBIE HEIOCTATOYHO
MOSICHSIOTCS. B TEXHUYECKON YaCTU JUCHUIIINHBL.

[Ipu BBIMIONHEHWH pPA0OT, B KOTOPBIX IPHUMEHICTCS BBIYMCIUTEIBHAS TEXHUKA, Tpedyercs
COCTABJIICHME M OTJaJKa KOMIIBIOTEPHOM NpOrpaMmbl WM HCIIOJIb30BAHUE T'OTOBBIX IPOrPaMMHBIX
MIPOAYKTOB YISl PYYHOTO CUETa, CTYICHTY JOJIKHBI OBITh JJAHBI HHCTPYKIIUH, KOHKPETHBIC YKa3aHUS U T.1.

He cnenyeT cTyneHTy MPOBOAUTH BBHIYMCICHUS C M3JIHUINHE OOJIBIIUM YHUCIOM 3HAYalux Iudp.
Heo6xoauMo mOsICHUTH €My, UYTO COXpaHEHWE B 3alMCH 4Hucia (pe3yibTaTaX BBIUYMCICHUMN) YETHIPEX
3Hauanmx udp odecrneynBaeT HEOOXOAUMYIO HHXEHEPHYIO TOYHOCTh B pacuérax.

Crnenyer oOpaTUTh BHUMaHUE CTYACHTA IIPH OPOpMIIEHUH padOT, YTO B Hadalle KaXJAOW 3a7auu
JOJIKHBI OBITH MIPUBEACHBI €€ HOMED, TEKCT YCIIOBUS, pacu€THasi cxeMa U TabIuIa MCXOJHBIX JIaHHBIX, a
TaK)kKe, YTO BCE IMOCJIEAYIONINE BBIKJIAIKN JOJKHBI TMPEICTABISATH COOOM CTPONHYIO JIOTHYECKYIO
MOCJIEIOBATEIBHOCTh M COMTPOBOKIATHCSA TAKOHUYHBIM MOSICHUTEIbHBIM TEKCTOM.

Kax mpaBuiio, mpu npoBepke padoT mpernojiaBaresieM 00OHAPYKUBAIOTCS OIMMOKH, HETOYHOCTH B
pacuétax W 4YepTexkax, KOTOpble CTYIACHTY HEOOXOAMMO HCHpPAaBIATh. 3aMeuaHus MpenofaBaTens
JIOJDKHBI  OBITH JIOCTATOYHO TOAPOOHBIMH, SICHBIMH I CTylAeHTa. Eciu 3amedaHuss MenKue Hu
HEMHOT'OYHUCJIEHHBIE, TO MOKHO Pa3peUINTh CTYJICHTY YCTPAHUTh UX MPSMO Ha MEPBOHAYAIBHBIX JIUCTAX
yepTtexked u 3amuceil. Ecnu ke OHM MHOTOYHCIICHHBI WJIM TaKOBBI, YTO BBI3BIBAIOT CYIIECTBEHHBIC
M3MEHEHHUs B TIOCTEAYIONINX pacu€Tax M yepTexax, TO MpearaeTcs BHIMOIHUTHh paboTy 3aHoBo. [Ipu
MOBTOPHOM TIPE/ICTABIICHUH PaOOTHI CTYACHT 00s13aH MpuUjarath MepBOHAYAIbHbBIE 3aMUCH U YEPTEXKH C
3aMEYaHUsIMU, YTO YCKOPUT €€ MPOBEPKY.

Kaxnas paboTa nmpuHUMaeTCs C 3alIUTON M BBHICTABICHHUEM OILICHKH. [Ipy 3TOM yIUTBIBAIOTCS
KAaueCTBO BBINIOJIHEHUS 3a/laHMs, TEXHUUYECKUE 3HAHMS CTYJEHTa MO TE€ME, €r0 YMEHHS W HaBBIKH
pEeIIeHUs] KOHKPETHBIX TMPAKTUYECKUX 3adad. llpw HEymOBIETBOPHUTEIHHOM 3amuTe paboTa HE
3aCUMUTHIBAETCS, CTYACHTY NpeajiaraeTcsi MOBTOpPHAs 3alllUTa WM BBIIAETCA IPYroe 3aJaHue s
BBITIOJTHCHHS] BHOBb.



4.7. CaMoOCTOAITEJIbHO H3y4aeMble Pa3/esibl I CHUNIIHHBI

paiigena Bonpockl, BBIHOCUMBIE HAa CAMOCTOSITENIbHOE U3yUEHHE
1 banku pannoHaIbHOTO CEUEHMS
2 OCHOBBI TEOpHUI HANIPSKEHHOTO U 1€POPMUPOBAHHOTO COCTOSTHHI
3 CJ105)KHO€ CONPOTUBIICHUE
4 Kputepun miacTH4HOCTH U pa3pyLIeHUs
5 [TpoyHOCTH IPU MUKINYECKUX HAPSHKEHUSIX

5. OHeHO‘lHLIe MaTepHuaJIbl 1JIs1 KOHTPOJIA YCIIEBAEMOCTH H l'lpOMe)KyTO‘IHOﬁ
aTrrecranmuu

5.1 OneHoYHbIe MATEPHUAJIBI JJISl TEKYLIEr0 U Py0esKHOr0 KOHTPOJIsl YCIIeBaeMOCTH
KonTposp Tekyiieil ycneBaemocTd mnpoBoautcs mno neictBytomeid B KBI'Y  pelituHrosoit
CUCTEME B COOTBETCTBUM C YTBEPXKAECHHBIMU IOJIOKEHUSIMU W HOPMAaTUBHBIMU aKTaMH.
[IpomexyTOoUHBIE aTTECTAIIMU TTPOBOAATCS 3 pa3a B CEMECTPE MO KaJICHIapHBIM IpadukaM JUPEKIUH.
B 3aBucHMOCTH OT yCHeIIHOCTH O0Y4YEeHHsI CTYJACHTY KaKIblid pa3 Ha3HA4al0TCA KOJIWYecTBa Oalios,
MaKCHUMaJIbHbIE 3HAYCHHS] KOTOPBIX CIEAYIOIINE:

| peiitunr — 23; 2 pedtudr — 23; 3 pedtuHr — 24.

[Ipn noacuére OayIoB B KaXJIOM CEMECTPE YUUTHIBAIOTCS: IMOCEHIAEMOCTb 3aHATUH, craada
pacu€THO-MIPOEKTUPOBOYHBIX JOMAIIHUX 3aJaHUI, pe3ylbTaThl KOMIBIOTEPHOTO TECTHUPOBAHUS U
BBITIOJIHEHHS] KOHTPOJIBHBIX PadoT.

Pacrnipenenenrie KOHTPOIBHBIX MEPOTIPUSATHI 110 PEUTUHTOBOI cucTeMe
OIICHKH YCTICITHOCTH OOYYCHHUS IPUBEACHO B TAOHIIC.

No KontponbHbie MakcumanbHbII Pacnipenenenie
M0 KOHTPOJIBbHBIM
/o MEPOTIPHUSITUS Oat
TOYKaM
1 Ilocemenue 3ausaTuii 10 3+3+4
2 TectupoBanue 18 6+6+6
3 KoHTponbHbIE pabOTHI 18 6+6+6
4 Wnele ¢dhopmbl KOHTPOJIS 4 R+8+8
(komokBuyM u 3amuta PI'P)
HUroro: 70 23 + 23+ 24

[TucbMeHHBIE KOHTPOJIbHBIE paOOTHI OCBAIICHBI PEIIEHUIO KITFOUEBBIX 33/1a4 U MIPOBOJATCS 3 pasza
B ceMecTpe (Tmepes KakIbIM IT0ABEIEHHEM UTOTOB 110 PEUTUHIOBOM cHCTEME).

3ATTAUM

Tema: llenTpajibHOE pacTAKeHHE U CKATHE CTEPKHel

3amaua 1.
OHpeI[eJ'II/ITI) BHYTpeHHI/Ie CHUJIbI U HaHpH)KeHI/ISI B CCUCHUAX CTep)KHSI HpI/I paCTSDKeHI/II/I—C)KaTI/II/I.
[TocTpouTk 3MIOPHI.

2A




3agaua 2

N3 pacuéra Ha MPOYHOCTH M0 TOIYCKAEMbIM HANPSKEHUSAM ONPENETUTD
30 TpeOyeMble TUIOIIAIU OMEPEUHbIX CEUEHUN CTEPIKHEI.

Memoouueckue pexomenoayuu no peweHuro 3a0au.

[Tpuctynass K pacCMOTPEHHIO NPUMEPOB U CAMOCTOSTEIHLHOMY PEIICHHIO 3a/ad, He0OXO0IuMO
BHUMATEJIPHO IPOYECTh KOHTEHT II0 COOTBETCTBYIOIIEMY BOINPOCY TEMbl. BakHeimme TOHSATHS:
BHYTPCHHHUE CHJIBI, JIIOPBI, pacdyeThl Ha TPOYHOCTh. [IpW pemieHnH WCIoab30BaTh YPaBHEHUS paB-
HOBecHs1, POPMYIIbI, yKa3aHHBIE B JICKITUH 2.

Tema: ['eoMeTpUYecKHE XaPAKTEPUCTUKHU MONEPEYHbIX CeYEHHU I CTepKHel
3agaua 1. OnpenenuTs NOJ0KEHHUE LIEHTPA TKECTH.

. A ¥
D/l(
S}

18.1 5] 10

51

Memoouueckue pekomenoayuu no peueHuro 3a0au.

[Tpuctymas K pacCMOTPEHHIO MPUMEPOB U CAMOCTOSITEIILBHOMY PENICHHIO 3ajad, HE0OXO0IUMO
BHUMATEJIBHO MPOYECTh KOHTCHT [0 COOTBETCTBYIOIIEMY BOIPOCY TEMbl. BakHeHIne OHSATHS:
MPOCTEHIIINE CEYCHHUs, KOOPAMHATHI IIEHTpa TsoKeCTH. [IpW pemeHny 3amad MCmoiib30BaTh (OPMYITHI,
NPEe/ICTaBJICHHBIC B JICKIINU 4.

Tema: KpyueHnne crep:KHs KPyrjoro ce4eHus

3amaua 1.
Onpenenuth BHYTPEHHHUE YCUIINS B c€ueHUSIX. [[0CTpOUTH SMMIOPBI KPYTAIIUX MOMEHTOB.

100 Hm 150 Hm 80 Hum 30 Hum

@ ® ® @

® © ® ©

Memoouueckue pexomenoayuu no peutenuio 3a0ay
[Tpu perieHny UCTIONB30BaTh YpaBHEHHS paBHOBECHS, (DOPMYIIBI, YKa3aHHBIE B JIEKIIUU 5.

Tema: BHyTpeHHHe yCHJIMs U HANIPSIZKEHUs1 B 0ajIKax U paMax npu usruoe
3amauga 1.

Jlnsa 3amanHOl Oanku IIOCTPOUTH BIIOPHI MONEPEUHBIX CHII Q U A3ru0aronInx
MOMEHTOB M.

i
[ar}
t
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3amaua 2.
[TonoOpaTh cTambHON MPOKATHBIA ABYTaBp W3 pacuéra Ha MPOYHOCTH IO TEPBOMY MPEACTbHOMY

COCTOsSHUIO.
¥
|
F
l 1|'5|M i b =
| | 2
A

| a

Memoouueckue pexomenoayuu no peuteHuio 3a0ay
[Ipu perienny UCTIONB30BaTh YpaBHEHUS paBHOBECHS, (POPMYIIbI, yKa3aHHbIE B JIEKIHH 6-7.

JUJiss TEeKyIIero KOHTPOJIs YCIEUTHOCTH OOYYEeHHS HCIONB3YIOTCS pa3paboTaHHbIE Ha Kadeape
aTTECTAI[MOHHBIC IEAarOrnYecKue H3MEPHUTENIbHBIC MaTephalibl Ui KOMIIBIOTEPHOTO TECTUPOBAHUS
(TCCTOBBIG 3aI[aHI/ISI) 10 AIUCHUITIIUHEC. Co,uepxcaHI/Ie TCCTOB OXBATbhIBACT BCC pa3ACJibl JUCIUIIIIMHBI.

OO0pa3ubl TECTOBBIX 3aJaHMIA:
Tecm — cucreMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, TO3BOJISAIONIAS] aBTOMATU3UPOBATh IPOLELYPY
WU3MEPEHMS YPOBHS 3HAHUM U YMEHUH CTYJIEHTA.

PEUTHHI OBASI KOHTPOJIBHASI TOUKA Ne 1
I:
S: CooTBeTcTBHE MEXY HArpy3KaMH M €IUHUIIAMH U3MEPEHUSI

cocpenoToueHHas cuna F o< [Gc ]
HarpyskKa, pacrpeenéHHas BI0JIb TUHUI H/m
HarpyskKa, pacrpeenéHHas o moBepXHOCTH H/m?
HarpyskKa, pacnpeenéHas no oobemy H/v?

I:
S: CooTBeTcTBHE MEXY BHYTPEHHUMHU CUJIAMH B CEYCHUSX U MX 0003HAYCHUSIMHU

IIPOAOJIbHAS CUJIA N
TIOTIEPEYHBIC CHITBI Qy Qx
U3TU0AIOIINEe MOMEHTHI M. M,
KpYyTSAIIUIA MOMEHT M,

I:
S: OT™MeTbTe IPaBUIBHBIN OTBET
Crenyromniue ypaBHEHHs SBISIOTCS YPaBHEHUSIMH PAaBHOBECHS

M >XX=0
0 >F =F
M >XY=0
0 XA =A
O F/x;+E/x,=0

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

PEUTUHTOBASI KOHTPOJBHASI TOUYKA Ne 2
I:

S: OT™MeTbTe NPaBUIBHBIM OTBET
Hanps>k€HHBIM COCTOSIHMEM B TOUYKE HA3bIBACTCS:

[V COBOKYNHOCTB HANPSKEHNI BOSHUKAIOMIMX BO MHOKECTBE IUIOMIAI0K, IIPOXOIAIIMX YE€PE3
paccMaTpUBaEMYIO TOUKY

[] COBOKYIMHOCTH HANPSHKECHHM, MPUI0KEHHBIX K TPAHSIM JIEMEHTAPHOTO Mapajuieienumeia

11



[] COBOKYITHOCTh HAINPSDKEHUH, BOHUKAIOIINX 110 IBYM B3aUMHO MEPIICHIUKYIISIPHBIM
ILTOIIAKAM

U COBOKYITHOCTb HaHpH)KGHHﬁ, BO3HHKAIOMIUX B IMOIMCPCUHOM CCUCHUU CTPCIKHA

S: OT™MeTbTe IPaBUIbHBIN OTBET

KacarenpHoe HanpspKeHUE B CEUEHUH 3aKPYUEHHOT'O CTEPIKHS OINPEeItoTest (opMyIoi

M,
0 t1=—
Jop
M r:Mkp
Ty
M, J
0 t=—bF
p
M
O t=—2X
A p

I:
S: OT™meTbTe IPABUIBHBIN OTBET

Haubonriee xacaTeabHOE HAIPsPKCHUE B CCUCHUU 3aKPYUYCHHOI'O CTCPIKHA PaBHO

M
O Tk Sjuin 3
A
M
O T nax =—X£
JP
M
M T oax =k
WP
M
[ Sha S
GJ,

PEUTHHIOBASI KOHTPOJIbBHASI TOUKA Ne 3
I:
S: OT™meTbTe NpaBUIIbHBIN OTBET

HopmanbHble HanpsbkeHUs: B ONIEPEYHOM CEUEHUU OalKy U U3ruoe

M
M o=——
17
EJXy
O] cs=E
A
O] G=§
Jb

S: OTMmeTbTe NpaBUIIbHBINA OTBET

12



Haubonbiiee HOpMaabHOE HANPSHKEHUE B CEUEHUH OAJIKH ITPU U3rHOe paBHO

M O ux =£
WX
O 'cmax—£
EJ,
[] Gmax:M
Jy
] Gmang
WX
I:

S: OT™MeTbTe IPaBUIbHBIN OTBET

VYcnoBue mpoyHOCTH U3rHOaeMon OaIKK U3 IJIACTUYHOTO MaTepuaia UMEeT BU/T

O = =<
Gmax Jb [G]

0 Gy = 2 <[]

max A
9 Gy = o ¢ [5]
%Y
0 Gy = <0}

4 cemecTp
PEUTUHTOBASI KOHTPOJbHASI TOUYKA Ne 1
I:
S: OT™meTbTe NpaBUIIbHBIN OTBET

[Ipou3BoIbHBIE TOCTOSIHHBIE MHTErPUPOBaHUS JU((PepeHInaTbHOTO YPaBHEHHS U30-
THYTON OocH OanKy MOTYT ObITh HAalJI€HbI U3 TPAHUYHBIX YCIOBUI

y
¥

F

A
]

0 6(0)=0, v(0)=0
0 6(¢)=0, v(0)=0
0 6(0)=0, v(£)=0
¥ 0(¢)=0, v(¢£)=0

S: OT™meTbTe NPaBUIBHBIN OTBET

Ot (bOpMy'J'H:I JJIL OIIPEACIICHUS BHCMGHTapHOﬁ MOTEeHIIAIbHOMN OHCPIUU BEPHBI
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0 dUM,)= 2GA
O dU(Mx)zl\g‘iZ
7 au(Q,)= B9
@ dU(Qx)=k"2%§‘Z
 aul,)= 3675
@ duM, )= 1;4E§dez
O dU(Qy):%fde

PEATHUHIOBASI KOHTPOJIbHASI TOUYKA Ne2

S: OT™meTbTe NPABUIBHBIN OTBET

CreneHp CTaTUYECKOU HCOMIPCACIIMMOCTU paBHA

++

01

)

M 3

14
205. 3aoanue {f 245 }} 9-3
OTMeThTE PaBUIIBHBINA OTBET
CreneHb CTAaTUYECKON HEOTPEACTMMOCTH TUIOCKOW CTEPKHEBOW CUCTEMBbI BBIUUCIISICTCS 110 POopMyJIe

(] S=3mr1-x

M S=3k-m

[] S=6k-m

[] S=2k-m

PEUTUHTOBAS KOHTPOJBHASI TOYKA Ne 3



S: OTmeTbTe NpaBUIIbHBIN OTBET

Jlomyckaemasi cuia Jisi COKaTOTO CTEPKHA (TPY30MOABEMHOCTD) ONpeaeNsaeTcs mo hopmyse

F
@ [F]=—=
ny
F
O [F]=—2
1’lT
F
O [F]=—2
n

I:

S: OTMmeTbTe NPaBUIIbHBIA OTBET

JlonyckaeMoe HampspKeHHE Ha YCTOMYUBOCTD CKATOTO CTEPIKHS onpezensercs GopMyIioi

- 1 O
K|
O o, [=—2
L~ Y n
T
- 1 O
_ Kp
[l g%—ll
B
- 1 O
_ Kp
v pL—Il
y
1 ©
O o [=—%
L~ Y n
y

|
lo, |=0lo]
I:

S: OT™meTbTe NPaBUIBHBIN OTBET

Koa¢hdunuent npo1oasHOro u3ruda () cKaTtoro CTepKHs
MeeT 3HauYeHue

O ¢<0

O ¢=0

M e<0<L1

O ¢o>1

I:

S: OT™meTbTe NPaBUIBHBIM OTBET

Koadduunent npogonbHOro n3ruda () ckaToro CTep:kHs;
JUISL pacY€TOB HA YCTONYUBOCTD:

[ Berumcnsercs mo gopmyre

M onpenensercs n3 TaGIUILBI B 3aBUCUMOCTH OT A
L] ompenensiercs mo rpaduxy

KonsnoxkBuymbl

KOJ’IJ’IOKBI/IYMI)I MMPOBOAATCA IO BOIIPOCaM, BBIHOCUMBIM Ha MPOMECKYTOYHYIO aTTCCTAlUIO.
HpI/I 3TOM Ha KaXXOblil M3 TpEX pyGenchlx KOHTPOJIBHBIX MCPOIIPUATHA BBIHOCUTCA OJdHA TPCTh
BOITPOCOB U3 O6HI€FO X YHUCJIa K JK3aMCHY. ITogroroBka K KOJUIOKBUYMY OCYIICCTBIISACTCA I10
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MaTtepuajaM JIeKIUH, J1a0opaTOpHBIX padOT W OCHOBHOW M JIOTIOJIHUTENBHOW JIMTEPATYypHI,
PEKOMEHIYEMOM IO TUCLUIUINHE.

3 cemecTp
KounoxkBuym Ne 1
[.BBenenue
1. 3agaun 1 MeTOABI CONPOTUBIICHUS MATEPUATIOB.
2. PeanpHbIil OOBEKT M pacueTHasi CXeMa.
3. BHewHKe U BHYTPEHHUE CHIIbI. MeTOJ CeYeHU.
4. Hanpspkenust.
5. llepemernienus u nedopMaruu.
6.3akoH ['yka u o01IHe MpUHIKIIBI pacuéra
IL.T eomeTpruecKkue XapakTEpUCTUKU IOIIEPEYHBIX CEYECHUN
l.CtaTnyeckre MOMEHTBI CEYEHUS
2.MOMEHTBI UHEPIIMU CEUCHUSI
3.I'maBHBIE OCH U TJIABHBIE MOMEHTHI UHEPLUU
[II.PacTskeHue u cxaTue
1.IIpononpHas cuna
2.HanpspkeHus B TOMIEPEYHBIX U HAKIIOHHBIX CEYCHUSX
3.3akoH I'yka. [lepopmaruu u nepemMenieHusl.
4. Y4ét coOCTBEHHOTO Beca
5.duarpamMmsbl pacTskeHus U cxaTus. OCHOBHbIE MEXAaHMUECKUE XAPAKTEPUCTUKHN MaTepuaa
6.Pacuétbl Ha MPOYHOCTH MO JOMYCKAEMBIM HAMPSKCHHUSIM

KoanokBuym Ne 2
IV. JIByxocHO€ HanpsyKEHHOE COCTOSIHUE
1. Hampsok€HHOE COCTOSIHUE B TOUKE
2. JIByXOCHO€E HaNpsHKEHHOE COCTOSTHUE
3.I'maBHbIEe HaNIPSKEHUS U TJIABHBIE MJIOIIAAKU
4.Kpyrosas quarpamma HanpspKEHHOTO COCTOSHUSA
6. O000meHHbI# 3akoH ['yka
7. IloTeHuuanbHas 3Heprus aedopMaiiu

V. Kpydenue cTepkHsl KpyIiioro Ce4eHus
1.YucTelil caBur
2.KpyueHune cTepkKHs ¢ KPYTJIbIM ITONEPEYHBIM CEUEHUEM
3.Pacu€rbl Ha MPOYHOCTH U KECTKOCTH

KossoxkBuym Ne 3

VI. BuyTpeHHue ycuius U HanpspbkeHUs B Oaikax U pamax Ipu u3rude
1.OcHOBHBIE NOHATHS
2.BHyTpeHHME CHIIBI
3. HopmanbHble HanpsKeHUs TPU YUCTOM U3rube

VII. Pacuér 6anok Ha IPOYHOCTH
1.I'naBHBIE HAPSKEHUS
2. PacuéTbl Ha MPOYHOCTh NPHU U3rHUde
2.1 PacuéTel Ha MPOYHOCTB IO JOMYCKAEMBIM HAIIPSKEHUAM

4 cemecTp
KonnokBuym Ne 1

VIIIL. Onpenenenne nepeMenieHnii B CTATUHUECKH ONPEAEINUMBIX CTEPKHEBBIX CUCTEMAX
1. JuddepennmanbHoe ypaBHEHHE H30THYTOM OCH OaIKu, OnpeeieHIe TIepeMeneHUM
16



2. DHepreTUYEeCKUi METOJ ONIPEIEICHMSI IEPEMEIIEHUI
KoanoxkBuym Ne 2

IX. CnoxHoe conpoTuBieHnE
1.001mue noHaTus
2.Kocoit n3rud
3. BHeneHTpeHHOE pacTshKeHUe (CKaTue) MPSIMOTo CTEPIKHS

KouanoxkBuym Ne 3
X. YCTONYMBOCTD CKATBIX CTEPIKHEN
1.OcHoBHbIE NOHATHUA. 3a/1a4ua Ditsiepa
2.3aBUCUMOCTh KPUTHYECKOM CHJIBI OT YCIOBUM 3aKPEIUICHUS CTEPIKHS
3.IloTepst yCTOMYMBOCTH IIPU HAMPSHKEHUSIX, TPEBBIIIAOIINX MPEAEIT MPONOPIUOHATBHOCTH
4. Pacuer cKaTbIX CTEPKHEW Ha YCTOMYHMBOCTh

JlabGoparopHasi padora
B Meronuyeckux pazpaboTkax K JabopaTopHbIM paboTam MNpUBEACHBI 1elb U Iporpamma
pa6OTI)I, OCHOBHBIC MCTOAUMYCCKHUEC YKA3aHUA K HUX BBIIIOJIHCHUIO, COACPIKAHUC OTUCTA, KOHTPOJBbHBIC

BOIIPOCHI U CITMCOK peKOMCHﬂyeMOﬁ JIUTECPATYPHI.

Kynvmepoaee X.II., bapacynosa JI.A. Memoouueckue yKazanus no @blNOJIHEHUIO
nabopamopuvix pavome. Hanvuuk: KbI'Y, 2018.

Memoouueckue peKomeHoauuu K blnOJIHEeHUI0 1a00pAmopHbIX padom

[Tpu ipoxoxaeHUN TaOOPATOPHOTO MPAKTHKYMa HE0OX0IMMO OOpaTUTh BHUMAHKE CTYJICHTA Ha TO,
YTO MEXaHWYCCKUE WCIBITAaHUS SBISIFOTCS HEOThEMJICMOM YacThlO0 JIMCIHILIMHBL BbIoiHEeHHE
n1abopaTopHBIX paboT mpecieayeT ABE Helu:

1) o3HaKOMIIEHHUE CTYJCHTOB C METOJAMH ONIPEICIICHUS MEXaHHYECKUX CBOMCTB KOHCTPYKITHOHHBIX

MaTepuasos;
2) SKCHepUMEHTAIbHAS TPOBEPKAa THUIIOTE3, JIKAIIUX B OCHOBE TEOPETUYCCKUX BBHIBOJIOB Kypca
COTMPOTUBIICHUSI MaTEPUATIOB.
Ha »>tu nenu pabot A0mKHO oOpamarbCsi BHUMaHWE CTYJAEHTOB B Hadayle KaKJI0ro J1abopaTOPHOTO
3aHSITHSL.

K naGopaTopHBIM 3aHATUSM JIOMYCKAIOTCS CTYACHTHI, MPOIMICANIAE HWHCTPYKTAXK IO TEXHHUKE
0e30MmacHOCTH, O(OPMUBIIHE OTUET MO MPEABIAYIIEMY 3aHATHIO U O3HAKOMUBILIUECS C COAEPKaHHEM
pabort (1o peKOMEH0BAaHHOM JTUTEPATYPE).

B Havane 3aHATH TpenogaBaTenh MPOBEPSIET TOTOBHOCTH TPYMIMbI K BHIMOTHEHHIO OYEPETHBIX
pabotr. CTymeHThI, MOJYYHMBIINE TPH IPOBEPKE TOTOBHOCTH HEYIAOBICTBOPHUTEIbHBIC OICHKH, K
3aHATHSIM HE JOIMYycKaroTcs. Bo BpeMsi BBIMOIHEHHS pabOThI KaKIbId CTYJEHT O0s3aH BECTH 3aIllUCH
BCEX M3MEpEHUIl U MOoKa3aHUil MpUOOPOB B CBOEM >KypHaje. B KypHasl BHOCSTCS TakKe pe3yibTaThbl
pacueToB, KOTOPhIE BMECTE C pe3yJbTaTaMH OTMBITOB MPEABSBISIOTCS MPENOAaBaTEN0 M0 OKOHYAHHUH
nabopaTopHON pabOTHI.

CryneHTsl, TPOIYCTUBIINE JIA0OPATOPHBIC 3aHATHUS T1I0 YBAXKHUTEIBHOW MNpUYMHE, O0OS3aHbBI
BBHITIOJTHUTH COOTBETCTBYIONIME pPAOOTHI B JICHb IOBTOPHBIX 3aHSATHH, Ha3HAYaeMBIX IO OCOOOMY
pacmucaHuIo.

Kaxnas paborta mocie mpoBeneHHS HEOOXOAMMBIX BBIUMCICHHUH W O(DOPMIICHHUS 3allHINaeTCs
UHANBUAYallbHO. PaboTa cunTaercs 3aBepIlieHHON, €CITU OHA 3a4TeHa MPETNoaBaTeIeM.

He pa3zpemraercst HakorieHHE HE3aBePIIEHHBIX (HE3alUIIEHHBIX ) paboT K KOHITY CeMecTpa.

17



Bonpocsl k 3auéty

3 cemecTp
[.Beenenue

1. 3agaun 1 MeTOABI CONPOTUBIICHUS MATEPUATIOB.
2. PeanbHbIil OOBEKT M pacdeTHasi CXxeMa.

3. BHelHKe 1 BHYTpEHHUE CHIIbl. METO]1 CeUeHHUI.
4. Hanpspxkenust.

5. llepemernienus u nedopMaiuu.

6.3akoH ['yka u o01IMe MpUHIKIIBI pacuéra

II.T'eoMeTprueckre XxapaKTEPUCTUKU MOTIEPEYHBIX CEUCHUI

1.CtaTnueckrue MOMEHTHI CEUECHUSI
2.MOMEHTBI UHEPIIUU CEUCHUS
3.I'maBHBIC OCH U TJIABHBIC MOMEHTBI HHEPIIUH

III.PacTskeHne u coxatue

1.IIpogonbHas cuiia

2.HaHp$DKCHI/IH B HOHCpC‘IHI)IX 1 HAKJIIOHHBIX CCUCHUAX
3.3akoH I'yka. [lepopmaruu u nepemMenieHusl.

4. Yyét cOOCTBEHHOI'0O Beca

S.Z[HarpaMMH PaCTAXKCHUSA U CIXKATHU . OCHOBHBIE MEXaHUYECKHE XApaKTECPUCTUKU MaTCpHajia

6.Pacy€rbl Ha MPOYHOCTH 10 TOIYCKAEMbIM HalPSKEHUSIM
IV. JIByxocHO€ HanpsiKEHHOE COCTOSTHUE

1. Hanpsisk€HHOE COCTOSIHUE B TOUKE

2. JIByXOCHO€E HaNpsKEHHOE COCTOSTHUE
3.I'maBHbIe HaNPsKEHUS U TJIABHBIE MJIOIIAAKU
4.Kpyrosas quarpamma HanpspkKEHHOTO COCTOSHUS
6. O0001eHHbIH 3akoH ['yka

7. lloTeHuuanbHas 3Heprus AedopmMaruu

V. Kpydenue crepkHsl Kpyriioro Ce4eHus

1. YuCTHIi cABUT

2.KpyueHue cTepxHs ¢ KpyTJbIM MTONEPEYHbIM CEUEHUEM

3.Pac4€rbl Ha IPOYHOCTH U KECTKOCTH

VI. BHyTpeHHHe ycuins U HallpsDKEeHHs B Oalikax U paMax Impu usruoe
1.OcHOBHBIE TOHATHUS

2.BHyTpeHHME CHIIBI

3. HopmanbHble HanpsKeHUs TPU YUCTOM U3rude

VII. Pacuér 6anok Ha MPOYHOCTH

1.I'naBHBIE HAPSKEHUS

2. Pacu€rbl Ha MPOYHOCTH MPU U3rude
2.1 PacuéTel Ha IPOYHOCTH MO JOMYCKAEMBIM HAIPSHKEHUAM
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4 cemecTp
IIpomexyTouynas arrecTanus (3K3aMeH)

[IpomexyTouHas arrecTanusi IO IpeIMETy MPOBOIUTCS B 4 ceMecTpe B BHUJE IUCBMEHHOIO
sKk3aMeHa. B sk3ameHalMoHHble OWJIETHl BHOCATCA 4 3a7aud U3 pa3HbIX pPa3lesioB AUCUUIUIMHBI,
OXBaTHIBAIOIIUE BAKHEUININE BOMPOCHI JTUCHUIUIMHBL. J[JI1 MX pelieHus CTYIEHTY IPEeIOCTaBISIOTCS 2
yaca (120 wmwunyt). [Ipm 3TOM emy paszpemiaercsi HOJIB30BAaThCA JUTEPATYPHBIMH HCTOYHUKAMHU.
HpI/IMepBI 3aJ4a4, BHOCUMbIX B 3K3aMCHALIMOHHBIC 6I/IJICTBI, MMPUBCACHLI HUKC

Ha 3x3amMene cTyieHT MoxkeT HAOpaTh MakcuMyMm 30 0aJL10B.

3anayga 1
F, r Fi=10xH, F,=30kH, or= 300 Mlla,
4 | 2 ﬁ n:= 2,0. Y3 pacuéra Ha MPOYHOCTH MO JI0ITYCKAEMbIM
A HaIpPsHKEHUSAM ONPEACIIUTh pa3Mep MONEPEUHOro CeYEHUs

i
CTCPIKHA

3anava 2
. F=30kH, c.,=250 MIla, o ,.= 430 MIla, n,=2,0.
30 .
13 pacuéra Ha IPOYHOCTH IO JOIMYCKAEMbIM HAINIPSDKEHUSAM OIPEICTUTh
30° TpeOyeMble TUIOIIAIU TIOTIEPEUHbIX CEUEHUN CTEPIKHE.
F
3anaua 3
A A A g A =4 cm?, F=60 xH.
+—F Onpeznenure ONOpPHBIE PEAKLUUU CTATUYECKH HEONPENeIUMOM CUCTEMBI.
] i i IToctporite smropsl N, G.
3anaua 4
CummerpuuHoe ceuyeHue u3 JaByraBpa Nel0 wu mBemnepa Nel2. Berauciautsb
KOOPJIMHATHI LIEHTPA TSHKECTH; MOMEHTBI HHepLUH Jx, Jy.
b M My 3agaua 5
@ 9 ¢ Mi=14xHM, Mo=8«kHm, w=150MIla, n.=18.
W3 ycnoBuss MPOYHOCTH MO JOMYCKAEMBIM HANpsDKEHUSAM HAaWTH JUaMeTp
® ¥ momepeyHoro CeUeHHs
" 3agada 6
T T1 1111 [=2m F=30kH, q=15«kH/M, c:=360 Mlla, n: = 1,8.
e & W3 ycrmoBus POYHOCTH TIO JIOMYCKAEMBIM HANPSIKCHUSM ONPEICITUTh
| ; |¥; | | HOMep CTaIbHOrO ABYTaBpA.
[ 1 1
q =M 3anava 7
byoed 4 3 [=1,8M, M=20xkHwm, q=10kH/™M, o©:=300MIla, n,=1,5.
R PackpbITh CTaTHYECKYIO HEONpPEeNEHHOCTb, U3 YCIOBUS MPOYHOCTU IO
' ' ' JIOMTyCKaeMbIM HAIpPSDKEHUSIM  OTIPE/ICTNTh JTHAMETP KPYTJIOro TONEePEeYHOro
CeueHMUs..
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o 3amauya 8
B B touke B nonepeunoro ceueHuss KOPOTKOro CTEp>KHA MpuioxkeHa cuia F, mapamiensHas
S| mpoaoasHO# ocH. ITocTpouTh S0Py HOPMAIBHBIX HAIIPSKEHUH B TIOTIEPEUYHOM CEUCHUHU.

36 Pa3mepsl B canTumertpax, F =300 kH.

e

3agaua 9

Beinucats Te€H30p HanpspKEHHOIO COCTOSHUS, M300pa3uTh B BUJE KyOMKa, BBIYMCIUTH KO3 (-
(¢uIMEeHT 3amaca MPOYHOCTH U IPOBEPUTH IIPOYHOCTD.

Cp Orc [n] Ox Oy Oz Txy Txz Tyz
MlIla MlIla MlIla MlIla MlIla MlIla MIla MlIla
150 310 1,5 -50 40 10 10 -40 50

3amaua 10
HBytaBp Nel0, Ct3, [=2wm, or=240MlIla, nr=1,5.

Omnpenenuth W3 pacyéra Ha YCTOHMYMBOCTB, MCIONB3YS KOAI(M(OUIMEHT CHIDKEHHS OCHOBHOTO
JOIYCKaeMOro HaINpsDKeHUs ¢, TOoITycKaeMoe 3HadeHue cuisl [FJ.

q 3agava 11
! 1‘3‘1 11 E =200 TITIa, [=1wm, F=12xkH, q =2 xH/m,
F . Onpenenuth TPOrud OaKK KBAJAPAaTHOTO TOMEPEYHOro CeYeHUst 6 X6 cM B
L ! ) ! TOYKE A.

6. MeToauyeckue MaTepuaJibl, ONpee/siioliie npoueIypbl OeHNBAHUS 3HAHUIA,
YMeHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH

Pe3yJ’IbTaTbI OCBOCHMHS YUeOHOIi AUCHUIIJINHBI, ITOJIC/KAIIUE MPOBEPKE

Pezynvmamut 06yuenus

Ochognvle nokazamenu | Buo ouenounozo mamepuana,
OUeHKU obecneuusarouuil

KomnemeHyuu -
( ) pe3yiomamos 00yuenus | gopmuposanue KomnemeHyul

CNOCOOHOCMBIO
BOCHPUHUMAMb U NPUMEHAMb
obweundicenepuvie 3HAHUs NPU
peuwieHuu 3aday 6 obaacmu
MexampoHUKu u
pobomomexHuxu.

3HaTh: MPAaKTHYECKOE 3aHSTHE,
-OCHOBHbBIC KpUTEpUH | rabopatopHas padoTa,

pactera Ha HPO1HOCTD, TECTUPOBAHUE, KOHTPOJIbHAS

-BBIOOD _ MOMYCKACMBIX | naGora, 3K3aMeEH
HamnpsDKeHUH M 3aracoB

IPOYHOCTH
Ymersn:
-KBATU(PUIIMPOBAHHO
COCTaBIIATh pacuéTHbIe
CXEMBI;

-ONpENeNiTh BHYTPEHHHUE
yCHITHS, HaIpsKEHUs,
nedopmanuu "
TIepEeMEeIeHMSL.

Bnagerh HaBbIKAMM:
-ONpeIeIIeHUs
HAIPSKEHHO-
nehopMUPOBAHHOTO
COCTOSIHMSI CTEPXKHEI;
-pacyéToB c
HCIIOJIb30BaHIEM
COBpPEMEHHOU
BBIYHCIUTENBHON TEXHHKH,
TOTOBBIX MPOTPAMM.

(OIIK-1.2) -
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7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE 00ecnedeHue JUCIUIIMHBI

7.1. OcHOBHas TUTeEpaTypa
1. ®eonockeB B.M. ConpoTusiienne matepuanoB. M., 1986
2.9pnenu H. A., Opnenu A. A. Conportusienne marepuaios. M3natensctBo: KnoPyc
Cepus: [las 6akanaspos. 2012. - 160 c.
3. Conpotusinenue matepuaiioB. [lox pea. Kocrenko H.A. M., M.: Bricias mkomna, 2004. - 430c.

7.2. lonoiHUTEIBHAS JUTEPATypPa

1. l'opmikos A.T'., Tpoun B.H., llanammnun B.U. Conpotusnenne marepuanos — M: ®USMATIIUT,
2002, —544 c.

2. Jonunckuit @.B., Muxaiinos M.H. Conporusnenue matepuanos. M., 1989

3. ConporuBnenue marepuainoB. [lox pemakiuein A.®. CmupHoBa. YueOHHK 1 By30B. M.: Bricmias
mkoja, 1975

4. DnektponHast Oubnuoreka kadeapsl: ConpoTUBIEHNUE MAaTEPUAIOB.

7.3. llepeuenn MeTOAMYECKHUX YKA3AHHUI
1. Kynsrepbaes X.I1., baparynosa JI.A. ConpoTuBieHre MaTepranoB. 3aqaun sl JOMAIIHUX 3aJaHuH,
npumepsl pemennii. Hampunk, Ka6.-bank. yu-t, 2019, -148 c.
2.MonoB b.M. Meroauueckue yka3aHHsl K BBINOJIHEHUIO JTA0OPATOPHBIX PabOT MO COMPOTHUBICHUIO
matepuanoB. — Hanpuuk : Kab.-bank. yu-1, 2004. — 52 c.

7.4 UnTepHeT-pecypchl
1.Caiit xadenps! B MaTepuerte: http://kafedratpm.ucoz.ru
2.DOnektponnas noura kadenpsl: E-mail: kafedratpmkbsu @mail.ru.
3.Onexrponnas 6unbmuoreka Pynera: http://bookfi.org/g/conpoTrBienne MaTepruaion
4.Caiit B Uatepnere: http://mysopromat.ru/
5.Caiit B UnTepnere: http://window.edu.ru/window_catalog/
6. http://www.kbsu.ru
7. http://www.lib.kbsu.ru
8. window.edu.ru/catalog Karanor, Ennnoe okHO 1ocTyna k 00pa3oBaTesIbHBIM pecypcam.
9. http://www.kbsu.ru
10.http://www.lib.kbsu.ru
11.window.edu.ru/catalog Katanor. EnnHoe okHO 10ocTyma k 00pa3oBaTelIbHBIM pecypcam.

7.5. IlporpamMHoOe o0ecrieyeHne COBpeMEHHBIX
HHGOPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOT M
[Tporpammuoe obecnieuenue UKT cocTouT u3 anemMeHTOB:
1)anexkTpoHHast OMOIMOTEKa YUeOHUKOB U YU€OHBIX TOCOOUI IO TEOPETHUECKONW MEXaHUKE;
2)31eKTpOHHBIE Y4eOHbIE TTOCOOMS (METONYECKUE YKA3aHUS M BapUAHTHI 33714 0 BBHIMOJTHEHUIO
pacuéTHO-rpauYecKUX U KOHTPOJIBHBIX padoT, U3AaHHbIE Kadeapoii);
3)0aHK TECTOBBIX 3a/IaHUH TSI aBTOMAaTU3MPOBAHHOTO KOHTPOJISI 3HAHUH CTYJICHTOB;
4)anexTpoHHbIN KoHcnekT Jekiuil (OKJI) npenoxasarens;
5)3neKTpOHHBII OaHK 3a/1a4 MO0 BCEM M3y4aeMbIM TeMaM (peII€HHbIE U HE PELIEHHBIE);
6)MeTonyecKoe 00eCIeYeHre M0 HCIOIB30BAaHHI0 MAaTEMaTHYECKUX TMAKETOB IS HHKCHEPHBIX
pacy€ros;
7)KOHTPOJIBLHBIE BOMIPOCHI M COJIEPIKAHHS JJOMAITHUX 33 JaHHIA;
8)cnucoK TUuTepaTyphl 10 TUCIUITIIHHE.
9)OnexTpoHHas 6MOIMOTEKA Kadeapsl.
10) — Kaspersky Endpoint Security muis 6uzneca - Crannaptaeiit Russian Edition.
— MoiiO¢duc CrangapTHblii
— Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Level 1
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http://www.lib.kbsu.ru/

—ABBYY FineReader 15 Business

12)IIporpammusie npoayktsl:, STATISTICA,.

13)[Ipuknaguabie  mporpaMMbl ISl pealM3alldd  PA3jIUYHBIX ~ METOJOB OJHOMEPHOTO |
MHOTOMEPHOTO TTOMCKA, PEIICHUS MPAKTUYECKUX 3a7a4 ONTUMHU3AIINH.

baser dannvix
DneKTpoHHBIH Karanor oubmmuoreku KbBI'Y
7.6 Ilepuoouueckue uzoanusn

1.Ilpuknannas MaTeMaTUKy U MexaHuka. Poccuiickas akajgeMus HayK.
2. Bectuunk MI'Y. Marematnka, MEXaHHKa.
3. Mexanuka tBepaoro tena. M3pectus Poccuiickoii akageMuu HayK.
4. N3Bectus BeICIIUX yueOHBIX 3aBefieHU. CeBepo-kaBKa3ckuii peruoH. Cepus «EcTecTBeHHbIE
HAYKN».
5. N3Bectus Boiciux yueOHbIX 3aBeneHnid. CeBepo-KaBkasckuit pernon. Cepust « TexHUYECKHE HAYKUY.
6. Becthuk MI'TY umenu H.O. baymana. "EcTecTBeHHbIE HAYKN».

8. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHbL

MunumaneHo HeoOxomumelii s peanuzanuu OITOIT mepeyeHr MaTepHaTbHO-TEXHUYECKOTO
o0ecrieyeHHs BKIIIOYAeT B ceO0sl: JIEKIMOHHBIE aynuTopuu (00OpYyIOBaHHBIE BHACONPOCKIIMOHHBIM
000pyIOBaHUEM JUTSI TIPE3CHTALINH, CPEICTBAMU 3BYKOBOCIIPOM3BEICHUS, SKPAaHOM M MMEIOIIHE BBIXO]] B
ceTh VHTEpHET), TOMENICHHWs JUIS [POBEICHUS CEMHHAPCKUX W TPAKTHYSCKUX  3aHITHHA
(o6opynoBaHHble y4yeOHON MeOenblo), KOMIBIOTEpHBIE Kiacchl M Jp. Jlaboparopus compoTHBIECHUS
MaTepHajioB IS TMPOBEACHUS 3aHATHH, OCHANIEHHAs HCIBITaTeNIbHBIM H  M3MEPUTEIbHBIM
00opy/noBaHuEM.

[To muctummuae «CONpOTHBICHHE MAaTEPHATIOB» MMEETCs MPE3CHTALUs M0 OTIACIbHBIM TeMaM
Kypca, mo3BoJisitonas Hanbonee 3p(HeKTUBHO OCBOUTH MPEACTABICHHBIA y4eOHBIM MaTepuan. 3aHsATHS
JIEKIIMOHHOTO THITa, CEMHUHAPCKHUE 3aHATUS TIOBOAATCS B JICKIIMOHHBIX ayJIUTOPHSIX C HCIIOJIE30BAaHHEM
MYJIbTUMEIHUHBIX CPEJICTB.

[Ipu npoBeneHnM 3aHATUHN JIEKIMOHHOTO TUIIA, CECMUHAPCKUX 3aHATUN UCIIOJIb3YHOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue:

— IIpoaykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moanucka (Open Value Subscription);

— AHTUBHUpYycHOe mnporpammHoe obecriedenue Kaspersky Endpoint Security CrannapTHbIi
Russian Edition;

— AltLinux (AnsT O6pa3zoBanue 8);

€80000HO pacnpocmpansemvle npocpammbl.

— Academic MarthCAD License - MaremMarnueckoe MpOrpaMMHOE oOOecriedeHue, KOTopoe
MO3BOJISIET BBIMOIHATH, aHAIM3UPOBATh BaXKHEHUIIINE NHKEHEPHBIE pacueThl 1 OOMEHUBATHCS UMU;

—  WinZip ansa Windows - mporpaMm Jjisi cKaThs U pacliakoBKH (aitios;

— Adobe Reader 1 Windows — nporpamma juis urenust PDF ¢aiinos;

— Far Manager - KOHCOJIbHBIN (DaliIOBBIM MEHEIKEp JUIsl ONEPAlMOHHBIX CHCTEM CeMeWCTBa
Microsoft Windows.

Jl1s cTyIeHTOB C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbsI CO3[IaHbl CIEIHANIbHbBIE YCIOBUS
JUIs TIONydeHHs o0pa3oBaHus. B 1ensx JOCTYMHOCTH TMOJNyYeHMs BBICIIEro OOpa3oBaHUS I10
o0pa3oBaTeNbHBIM NPOrpaMMaM WHBAJIUAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
YHHUBEpPCUTETOM obecneunBaeTcs: 1. AJBTEpHAaTUBHOW BepcHel O(QUIMaIbHOrO caiiTa B CeTH
«nTeprer» mia cnaboBunammx; 2. IlpucyrcTBue accHCTEHTa, OKa3bIBAIOLIETO O0YyYaroLEMYyCs
HE00X0IMMYI0 MOMOIb; 3.J{71s1 MHBAIMIOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBbSI 110
CIyXy — JyOnupoBaHUE BCIyX CHpaBOYHOM UWHGOPMAlMU O paclUCaHWU Y4EeOHBIX 3aHSTHIA;
o0ecrieyeHre HaAJIEKAIIMMU 3BYKOBBIMH CpEACTBAMHM BOCHpoHu3BeneHuss uHpopmauuu; 4. s
WHBAJIUJIOB U JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbs, MMEIOIIMX HapyIICHHS OIOPHO-
JIBUTATENILHOTO  ammapara, CO3JaHbl  MaTepUalbHO-TEXHHYECKHE  YCIOBHUS, OOecreyuBaromme
BO3MOXKHOCTh O€CTIPENSITCTBEHHOI'O JOCTyIa 00y4YaromuXcsl B yueOHbIe MOMEIIEeHUs, 00bEKTY TUTaHMUs,
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TyaJeTHbIe M JPYrHe TMOMEIIEHUS YHMBEPCHTETa, a TaKKe NMpeObIBaHUS B YKA3aHHBIX MOMEIICHUSIX
(HaJIMYMe pacIIMPEHHBIX TBEPHBIX MPOEMOB, MOPYYHEH U APYTHX MPUCITOCOOICHUN).
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9. JIuct u3MeHeHn i (TOMOTHEeHMIH)
B padoyeil nporpamMMe JUCHHMILIAHBI (MOTYJIA)

Hamnpasnenue noaroroku 15.03.06 Mexarponnka u poOOTOTEXHUKA

((COHpOTI/IBHeHI/Ie MaTCpHraJIOB»

Ha Y4eOHBIN TOJ
Ne Ilepeyenb BHOCMMBIX M3MEHEHUI
JuemeHT (myHKT) PII/{ P N pumeyanue

n/n (momoiHeHU)
OO6cyx1eHa U peKOMEHI0BaHa Ha 3aceaHUU Kadeapsl
CTPOUTENBHBIX KOHCTPYKIIMM U MEXaHUKH
[TpoTokon Ne OT « » 2022 r.
3aBemyromuit kadeapoit 3.P. JIuxoB
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