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JIaboparopHbie pabOTHI 36 JacoB
[IpakTrueckue 3aHATHS - 4acoB
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CamocrodrenbHas padoTa 1o MOATr0TOBKE K
9K3aMeHy 30 9acoB
DKk3amMeH 4 cemMecTp
3auer - cemMecTp

BPK, /13 - ceMecTp
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Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS
KOMIETEHIIUU KOMIIETEHIIUH

1. OIIK-1 OIIK-1.1 Ucnons3yer 3HAHMS: OCHOBHBIC 3aKOHOMEPHOCTH, IEHCTBYIOIINE

Crniocoben OCHOBHBIE 3aKOHBI B IIPOLIECCE U3TOTOBJICHUS MAIIMHOCTPOUTEIBbHOU

IPUMEHSITh €CTECTBEHHOHAYUYHBIX IIPOAYKIMH B YCIIOBUSAX ABTOMaTU3UPOBAHHOIO

€CTECTBECHHOHAY |AMCIIUILINH, TPaBHIa IIPOM3BOJICTBA; OCHOBBI OPraHU3alUU pabodnX MECT

YHBIE U IIOCTPOEHHUS Ha MPOU3BOJCTBE U BU/bl TEXHUUECKOTO OCHAIICHMUSI,;

OOIIENHKEHEPH |TEXHUYECKUX CXEM U BH/IbI TCXHOJIOTHYECKHUX OICpAMi

bI€ 3HAHMS, 4epTexkei Ha IPAaKTHKE. |aBTOMATH3MPOBAHHOIO NPOM3BOJICTBA; METO/IBI

METO/IBI MOJIEJIMPOBAHUA 3a7a4 yIPaBICHUS

MaTEeMaTHUECKOT MH(OPMALIMOHHBIMU CTPYKTYpaMH; COBPEMEHHbBIE

0 aHAIM3a U WHCTPYMEHTAJIbHBIE CPE/ICTBA pa3padOTKU

MOJIEIMPOBAHHUS IIPWJIOKEHUH, SI3BIKU IPOrPaMMHUPOBaHUS

B YMEHHSI: HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI

npoQecCuoHab €CTECTBEHHOHAYYHBIX JHUCLUIUIMH B

HOM pohecCuOHANBHOM e TeNIbHOCTH, IPUMEHSI T

NESTEIIBHOCTH METO/Ibl MaTEMaTUUYECKOI0 aHAJIN3a; pa3padaTbIBaTh
TEXHUYECKYIO JOKYMEHTALUIO 110 YCTAaHOBJICHHBIM
dbop-mMam; 0600maThs HHYOPMAITMOHHBIC MATEPUAJIBI,
IIPOEKTUPOBAThH MPOLIEAYPHI YIIPABICHUS 00bEKTaMU
B PEKMME PEaJIbHOTO BPEMEHH, POEKTUPOBAThH Oa3bl
JAaHHBIX, IPUIIOKECHHUS
HaBBIKU: Briasneer HaBbikamMu pabOTHI ©
KOMIIBIOTEPOM, UTE€HUS YepTEeKeH U
TE€XHOJIOTHYECKON JOKYMEHTALMH; METOIaMU
pa3paboTKU NpOrpaMM yIpaBlieHUs] 0ObEKTaMH.
VMeeT HaBBIKM IPUMEHEHMSI METO/I0B
MaTeMaTHYeCKOIo aHaJln3a P UCIIOJIb30BaHUH
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JUCLUIUIMH B TPO(QEeCCHOHANBHOMN e TeTbHOCTH.

2. OIIK-13 OIIK-13.2 Cnocoben 3HAHUs: 3HAET CTaHJIapPTHHIE METO/BI pacyeTa Mpu

Crnocoben MPUMEHSTH CTaHJAAPTHBIC |IPOEKTUPOBAHUM JIETAJIEH U Y3JI0B U3ACIUN

IIPUMEHSITD METO/Ipl pacueTa npu MaIIMHOCTPOEHUS

CTaH/IapTHbIE MPOEKTUPOBAHUU yMeHusi: YMeeT IPUMEHSATh CTaHAAPTHBIE METOIbI

METO/IbI PACYUETa |IeTasleil ¥ Y3108 U3Ielunii |pacuera Ipu MPOEKTHPOBAHUHY JIETAJIEH U y3JI0B

npu MaIIHOCTPOEHHUSI. M3JIEITUA MAallIMHOCTPOEHUS

IIPOEKTPOBAHUU HaBbIKK: Biaseer HaBbIKaMU IPUMEHEHUS

JeTanei u y3JaoB CTaH/JapTHBIX METOJOB pacueTa npu

15631 (12171 MPOEKTUPOBAHUH JIETAJICH U Y3JIOB U3IETUI

MAaIIMHOCTPOEHU MAaIIMHOCTPOEHUS

s

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunamHa otHOCUTCS K 00s3aTenbHOM yacTu OIIOIN.




JucnunianHa sBiseTcs 00s3aTeIbHOU

Just  mpopomkeHus — (GOPMUPOBaHUS — 3asABICHHBIX ~ KOMIICTCHIMA  HEOOXOAMMBI  3HAHUSA
npeamectByromux aucnuruimH: Maremartuka (OIIK-1), Xwumusa (OIIK-1), Haueprarenbnas
reometpus u umxenepnas rpagpuka (OIIK-1), Mexannueckue cuctemsl B MamuHocTpoenuu (OITK-
1), IlpoextupoBanue u mpou3BOoACTBO 3aroToBok (OIIK-13), Metammopexxymuii WHCTPYMEHT
(OIIK-13), Mexanundeckue cucrembl B MamuHoctpoeHunn (OITK-13)

W3yvyaemas AMCUMIUIAHA SBISETCS OCHOBOW /Il MPOAOKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIICTEHIIMI B cieAyrommx  auciuminaax:  OcHoBbl  mpoektupoBanus  (OITK-13),
Texnonmormueckast ~ ocHactka  (OINIK-13),  Texwomormst  MammuoctpoeHus  (OITK-13);
roCyJapCTBEHHON UTOTOBOM arTecTanuu B ¢popme: [ToAroToBka K caue u cada rocy1apCTBEHHOTO
sk3ameHa (OIIK-1), [ToaroroBka k mporeaype 3aluThl ¥ 3alIUTa BBITYCKHON KBaJTU()HUKAITMOHHOM
pa6oter (OIIK-1), IlomroroBka K caade W caada rocyaapcTBeHHoro sk3amena (OITK-13),
[ToaroToBka K mpoIEaype 3aIIUThI M 3alIUTa BBITYCKHON KBanupukanunonuoi padorsr (OITK-13)

Pazzen 3. OIIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI' M1

I[JISI q)OpMHpOBaHI/ISI 3asABJICHHBIX KOMHGTGHLII/Iﬁ HCIOJIB3YIOTCA METOHOJOTHYCCKUC TCXHOJIOTHH,
peaIM3yromue HCXTGHBHOCTHBIﬁ, .]'II/I‘IHOCTHO-OpHeHTHpOBaHHLIﬁ, HpaKTI/IKO'OpHeHTHpOBaHHLIﬁ
IHOAXOJBI.

OCHOBHBIMHU CTPATCTUYCCKUMHU TCXHOJOTHAMU ABJIAIOTCA: JUCKYCCHUOHHBIC, JICKIMOHHBIC 3aHATHA,
IMPAKTUYCCKUC U Ha60paTOpHLIC 3aHATUA

Ha JOCTHIKCHHUC KOHKPCTHBIX ueneﬁ O6y‘~ICHI/IH HallpaBJICHbBI IMPHUMCHSACMBIC TAaKTHYCCKHC
TCXHOJIOTHMH: 3aJJaHHs1, KIIaCCHYCCKas JICKIIUA, HpO6HCMHa$[ JCKIHUA

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

4 cemecTp

. Komnuectso | @opmupyemsie
Buzsl 1 TeMBbI 3aHATHIA

4acoB KOMITETCHIINHT
OcHOBHBIC IOHATHSA U UCXOAHBbIE MOJIOKEHUS Kypca. 12 OIIK-1, OIIK-
13
Jlexuus. OcHoBHbIE MOHATHUS Kypca «COMpPOTUBIEHUE MATEPHATIOBY: 2

MPOYHOCTH, )KECTKOCTH, YCTOWYHBOCTh. PeabHbIN 0O0BEKT U
pacuerHas cxema. CxemaTtuszanus no GopMe H3y4yaeMbIX OOBEKTOB.
OcHOBHBIE THIIOTE3BI O CBOKCTBAxX Marepuana. CxemaTrusanus
BHEIIIHUX Harpy3oK.

Merton ceuenuil. Buyrpennue cunoBbie (pakTopsl.

[TonsiTne o HanpskeHnH. HarpsixkeHne nosHoe, HOpMaJabHOE U
kacatenbHoe. HanpsikenHoe cocTrostHue B Touke. CBs3b
BHYTPEHHUX CUJIOBBIX (PAaKTOPOB ¢ HanmpsbkeHusMu. [lepemernienust u
negopmanuu (JUHEHHbIE, yTiaoBble). [I[puHIMIbEI Kypca
«ConpOoTHBIICHUE MATEPUATIOBY.

JlaGopatopHast pabota. MeToa ceueHuil. Dmopbl BHYTPEHHUX 2
CHIIOBBIX (pakTOpoB. [locTpoeHue S0P NPOAOJIBHBIX CHJL, IIOP
KPYTSIIUX MOMEHTOB.

JlabopaTtopHas pabota. [TocTpoeHue 31op MONEpPEeUHbIX CHIT U 2
M3TUOAIIUX MOMEHTOB JUIsl Oanok. [Ipumepsl.

3amaHus U CaMOCTOSATENILHON pabOThI, B TOM YHCIIC BHITOJIHCHNE
KP, PTP

1. 3y4yeHue NeKIIMOHHOI0 MaTepuania.

2. Beimoninenue pacyeTHo-rpaduueckoii padotsr Ne 1 «Omropsl
BHYTPEHHHX CHJIOBBIX ()aKTOPOBY. 6




Pacrsizxkenue u c:katue.

14

Jlexuus. Mexann4eckue MCIBITaHUS MaTepUalIOB Ha PaCTSDKEHUE
U ckarue. JlnarpaMMmel pacTsKEHUS IUIACTUYHBIX U XPYIIKUX
MaTepUasoB. Y CIOBHASA U UCTUHHAS JUarpaMMbl HAIIPSKEHUM.
MexaHuueckre XapakTepUCTUKH MaTepHalIOB.

[TorennuanbHast sHEprus AeGopManuy Npyu pacTKEHUN-COKATHH.
Pabora, 3aTpauenHas Ha pa3psiB oOpasna. J{uarpaMMmsbl cyKaTHs
pa3IMYHBIX MaTEPUAIOB.

Merozsl pacueTa CTPOUTENBHBIX KOHCTPYKIUI: METO/L
JIOITYCKaeMBbIX HaIPsDKEHUHM, METO pa3pyLIaroIINX Harpys3oK,
METOJI IPEJEIIbHBIX COCTOSHUN. OLIEHKA )KECTKOCTH.

JIaGopartopHas pabota. MexaHHYeCKHE HCTIBITAaHUS MaTepUaliOB
Ha pacTshkeHue U cxarue. JlJabopatopusie padoTtsl: «VcnbiTanne
oOpaslia U3 CTajM Ha pacTsbKeHue», «VcrplTanne Ha ckaTue
00pa3IoB U3 PA3IUYHBIX MATEPHATIOBY.

JlaboparopHnas pabota. Jlaboparopnas padota: «OnpeneneHue
MOyl ynpyroctu u kodgdurmenta [lyaccona». Pemenue 3amau
o TeMe «I[locTpoenue 31mop HOPMAIBHBIX HAIPSDKEHUHN TpU
pacTsbkeHuH (cxarun). OnpeneneHue nepeMeIeHnii npu
pacTsDKEHUH (CHKATUN ).

JlabopaTtopHast pabota. PacueTsl Ha MPOYHOCTH U KECTKOCTH MIPU
PaCTSHKCHUU M CXKATUU (TUIBI 3371a4). Penienue 3amau.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP, PI'P

1. 3yueHne N1eKIMOHHOTIO MaTepHuaa.

2. IToaroToBKa K 3alUTe BHIOJHEHHBIX J1a0OPaTOPHBIX paboT.

3. 3ydeHure U KOHCIEKTUPOBAHUE 110 TeMe «BiusiHue pa3IuuHbIX
(akTOpPOB HAa MEXAaHUYECKHE XAPAKTEPUCTUKHU MaTEPHATIOB)

4. BoinosineHue pacyeTHo-Tpaduueckoi padboTsl Ne 2 «Pacuérsl Ha
IIPOYHOCTH U JKECTKOCTH IIPU PACTAKEHUU-CKATUH NIPSMOTO
CTEPXKHSAY.

OIIK-1

CaBHUI U KpYUYeHHE.

12

Jlexuus. YucTslil cABUT. 3aKOH NAPHOCTH KacaTeIbHBIX
HaIpsDKEHUH. AHaIW3 HAIPSHKEHHOTO COCTOSIHUS ITPU YUCTOM
casure. 3akoH ['yka npu casure. Mopayns cipura. CBa3p MEXIY
u .

KpyueHnue crep:kHs Kpyriioro nomnepevyHoro cedeHus. ['unoressl.
BriBon hopmyiibl 15 onipeienieHus KacaTeIbHOTO HapsKEeHUsI.
ITonsApHBINA MO-MEHT UHEPLUHA U IOJIAPHBII MOMEHT
CONPOTHUBIIEHU Kpyra 1 Kosiplia. OrmpezesieHne B3auMHOIO yria
NOBOpOTa ce4eHNU. OTHOCUTENBHBIN Yroi 3aKpyunuBaHus. AHaIIN3
HaIIPSKEHHOTO COCTOSIHMS PU KPYYEHUH CTEPKHS KPYIJIOrO
nornepeyHoro ceyenus. IloteHuuanbHas sHeprus aedopmauy npu
Kpy4yeHHH. PacueTsl BaJIOB Ha MPOYHOCTH U KECTKOCTh IIPH
KpYUYSHHUH (THIIBI 330a4).

JlaGopaTtopHast pabota. JlabopaTopHas padora: «OnpenencHue
MOJTYyJIsl CJIBUTA CTAJIM ITyTE€M UCIIBITAaHUS 00paslia Ha KpydeHUe».
Pemenne 3anau no teme «IlocTpoeHne snrop KpyTAIMMX MOMEHTOB
U 310D YTJIOB 3aKPYUMBAHUY.

JlaGopaTtopHas pabota. Pemenune 3amau mo remam «Pacuersr Ha
MPOYHOCTH NIPU KpydeHUN», «PacueTsl Ha )KeCTKOCTh MPHU
KPYYCHUNY.

OIIK-1




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PT'P

1. I3y4yeHue JeKIIMOHHOI0 MaTepuana.

2. Bemmonnenue pacyetHo-rpapudeckoit padotrer Ne 3 «Pacuérsl Ha
MPOYHOCTH U JKECTKOCTH MPU KPYUCHUU MIPSIMOTO CTEPKHS.

3. Pemienue qoManiHux 3ajau.

4. IToaroToBKa K 3alIMTE BHIIOJHEHHBIX JJAOOPATOPHBIX PaboT.

I'eoMeTpHUYecKHe XapaKTEPUCTHKHU NMONMEPEeYHbIX CeYeHU i
CTePIKHS.

Jlexius. CtaTuueckue MOMeHTHI mtomaau. OceBble U
[EHTPOOEIKHBII MOMEHTBI HHEPIUH. VI3MEeHEeHrEe MOMEHTOB
WHEPIUHU U MapajuieIbHOM MEPEHOCe OCel KOOpIMHAT.
M3mMeHeHne MOMEHTOB MHEPIIMH TPU ITOBOPOTE OCEH KOOPAMHAT.
I'1aBHBIE OCH U TIaBHBIE MOMEHTLI HHEPLIMH.

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YHCJIE BBIMIOJHEHUE
KP, PI'P

1. 3y4eHue NEeKIIMOHHOTO MaTepHalia.

2. CaMOCTOATENbHOE U3YUYEHUE U KOHCIIEKTUPOBAHUE 10 TEME
«OceBble MOMEHTBI HHEPIIUH MPOCTeUIINX (HUTYp (IPSIMOYTOIbHUK,
TPEYTrOJIbHUK, KPYT)».

3. Pemrenue moMamiHux 3aaad.

4. BrinmoiHeHne KOHTPOJILHOM PabOTEL.

OIIK-1

IInockwuii n3ruod.

22

Jlexuus. Yucteiit u3rn6. OcHOBHBIE TUTIOTE3bI. BbIBOI (hopMyIib
JUTSL OTIPEJISIICHUSI HOPMAaJTbHOTO HANPSDKEHUS TIPH YHCTOM H3THOe.
3aBHUCHUMOCTh U3MEHEHUS! KPUBU3HBI OCU 0aJKu OT U3THOAI0IIEro
MoMmeHTa. [loTeHnanpHas SHeprus AeGopMariu Mpu YUCTOM
n3ruoe.

KacarenpHble HAMPSHKESHUS TPU TUIOCKOM TIOMIEPEYHOM H3THOE
CTEpIKHEH CO CIIIONIHBIM MONepeyHbIM ceueHneM. dopmymna
Kypackoro. KacaTenbHbIe HAPSKESHHS IPU TUIOCKOM
MOTIEPEYHOM U3rHOe OaKK MPSMOYTOIBHOT0, KPYTJIOTO
IIOIIEPEYHOI0 CEUECHMUSI.

JlaGopatopHas pabota. [luddepeHnnanbHble 3aBUCUMOCTH MEXKIY
BHYTPEHHUMH CHJIOBBIMH (PaKTOPAaMH U HHTEHCHBHOCTHIO BHEIITHEH
pacripe/ielIeHHON Harpy3Ku Mpy IUIOCKOM TOMEPEYHOM H3THoe.
Pemenue 3aa4 no teme «3MOpPHl BHYTPEHHUX CUIIOBBIX (PaKTOPOB
IPU TJIOCKOM M3THU0ey.

JlaGopaTtopHast paboTta. Y cI0BHUS TPOYHOCTH MPHU TIIOCKOM
norepeyHoM u3rube. PacueTsl Ha IPOYHOCTH MPH TUIOCKOM H3rHbe
(Tumsl 3a1a4). Pemenus 3agay no temam «Hanpsbkenus B
MOTIEPEYHOM CeueHUU Oankny», «PacdeTsl Ha TPOYHOCTH TIPU
TIJIOCKOM M3THOEY.

Jlexuus. JInHelHbIE U YIJIOBBIE IEPEMEILIEHUS IPU IIJIOCKOM
nonepeuHoM u3rube 6anku. duddepennmanbaoe ypaBHEHIE
yInpyroi TUHUM OaJIKM, UHTErpupoBaHue AuddepeHnnaibHoro
ypaBHeHus. [Ipumepsl. PacdyeTsl Ha dKeCTKOCTh MPH MIIOCKOM
MOTIEPEYHOM H3THoe.

O6o0menHas cuiia U 00001eHHoe TiepemenieHne. Pabora BHEIITHUX
cuit. Teopema o B3auMHOCTH paboT. Teopema 0 B3aMMHOCTH
nepemenieHuil. [lotenuuansHas seprus neopManuu CTEPKHS B

OIIK-1, OIIK-
13




obmeM ciydae ero Harpyxenus. Teopema Kactunbsino. MHTETpans
Makcaema-Mopa.

JlaGopaTtopHas pabora. JlabopaTopHas padora: «OnpeseneHue
VIPYIUX IEPEMENIEHNH IPU INIOCKOM U3rn0e OaIKmy.

JlaGopaTtopHas pabota. OnpeeeHne ynpyrux nepeMeneHun ¢
IIOMOILBI0 UHTErpanoB Mopa. Berurciienne narerpanos Mopa o
npaBuny Bepemaruna. Ilpumepsl penieHus 3aaa4.

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PT'P

1. 3y4eHue NeKIIMOHHOT0 MaTepHuala.

2. CaMOCTOATEIBHOE NU3YYECHHUE U KOHCIIEKTUPOBAHUE 110 TEMAM
«PanmonanbHbIe (POPMBI OTIEPEUHBIX CEUCHUH OaNOK: ABYTAaB,
mBesuiep u aAp. banka paBHoro conpotusinenus n3rudy. Pacuer
BUTBIX WINHIPUUYECKUX MPYKUH».

3. IloaroTroBKa K 3aIIKUTE BBHIIOIHEHHBIX JJAOOPATOPHBIX PadoT.

4. BemmonHenue pacueTHo-rpadudeckoit padoTsl Ne 4 «Pac4érsl Ha
IPOYHOCTh U JKECTKOCTh IPH IIOCKOM U3THOe.

3. BeimosiHeHME KOHTPOJIBHOM pabOTHI IO pa3aeiy.

C103KkHO€ CONPOTHBJIEHHE.

14

Jlexuust. KomOuHMpoBaHHOE HarpyxeHue crepxkHs. Kocoii nzruo.
OMnopbl BHYTPEHHUX CHIIOBBIX (akTopoB. OnpezeneHue
HOPMAaJIbHBIX HAIPSHKCHUH M IOJ0XKEHUs HEUTpaJbHOU JIMHUM B
HONEPEYHOM CEUEHUU CTEPIKHSL.

JlaGopaTopHas pabota. PacueTsl Ha MPOYHOCTD MPU KOCOM H3THOE.
ITpnMepsl penteHus 3a1a4.

JlaGopatopHasi paboTta. BHelleHTpeHHOE pacTsyKeHHe-CoKaTHe.
Omnpenenenre HOpMaabHBIX HAMPSKEHUH U TIOJIOKEHUS
HEUTpaJIbHOW JIMHHUHU B MTONIEPEYHOM ceueHUU. OnacHbIE TOUKU B
cedeHuu. A apo ceuenus. PacueTsl Ha IPOYHOCTH NpU
BHEILIEHTPEHHOM DPaCTSKECHUH-CKATHH.

3aaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJHEHHE
KP, PT'P

1. 3yueHne N1eKIMOHHOTO MaTepHuaa.

2. Beinosinenue pacueTHo-rpadudeckoit padotsl Ne 5 «Pacuérsl Ha
MPOYHOCTh IPU KOMOMHUPOBAHHOM Harpy>K€HUU CTEPIKHSI.

3. IIpumMepsl pemienus 3agad o reMe «BHeneHTpeHHOe
PaCTSKEHUE-CIKATUEY.

OIIK-1

OCHOBBI TEOPUM HANIPSIKEHHOTO U 1e)OPMHPOBAHHOIO
COCTOSIHUS.

16

Jlexuus. Teopus nanpsokenuil. Hanpsk€HHOE COCTOSIHHE B TOYKE.
Ten3op HanpspkeHus. [ 1aBHbIE TUIOMIAIKU U TJIAaBHbIE HAIIPSKEHUS.
WuBapuaHThl HanpsbkeHHOTo coctosiHus. Knaccudukanus
HaANPSDKEHHBIX COCTOSTHUM.

HedopmupoBanHoe cocTosiHue B Touke. TeHnzop aedopmariuii.
['maBHBIC OcH ¥ riaBHbIE AedopMani. OTHOCUTEITHFHOE H3MEHECHHE
o0bema. O000IEHHBIN 3aK0H ['yKa a1 H30TPOIHOTO Tena.

VY nenbHas noTeHLIaIbHAas SHEPrus AepopMaliu: SJHEPTUs
U3MEHEeHHs 00beMa U SHEPT s U3MEHEHUs (POPMBI.

[Ipo4HOCTH TP CII0KHOM HAIPSKEHHOM COCTOSIHUU. Teopuu
(KpuTepumn) MPOYHOCTH (HauOOIBIINX HOPMAJIBHBIX HAPSKCHUH,
HanOOJIBIINX JIMHEWHBIX eopManinii, HanOOJIBIINX KacaTeIbHbIX
HaIPSHKEHUH, YAEIbHOM IOTEHIUAIIHON YHEPTUU U3MEHEHUS

OIIK-1, OIIK-
13




dbopwmpsl). Teopust mpounoctr Mopa.

JlabGopaTtopHast pabota. Pemenue 3anau no remam «Harpsixénnoe
COCTOSIHME B TOUKE, [VIABHBIE ITOIIA/IKU U [JIaBHbIE HAPSKEHUSIY,
«Buipl HANPSHKEHHOTO COCTOSTHUSY, «/ledhopmupoBanHOe
COCTOSIHUE B TOUKEM.

JlaGopatopHas pabota. V3rub ¢ KpyueHHeM CTepKHS KPYTJIOro
HONEPEYHOT0 CeYEHHsI. DIIOPhl BHYTPEHHUX CHIIOBBIX (PaKTOPOB.
OmnacHoe ceueHne, OnpeIeIeHNe HaPSKEHUH, OITacHbIE TOUKH.
Pacuérel Ha pouHOCTh. [IpuMepsl perieHus 3a1a4.

JlabopaTtopHast pabota. Pemenue 3anau no remam «O1ieHKa
NPOYHOCTH MaTepHasa MpH CI0KHOM HANPSHKCHHOM COCTOSTHHH,
TEOPUHU IPOYHOCTHY, «M3THO ¢ KpydeHHUEM CTEpPKHS KPYTIIOTO
MIONIEPEYHOT0 CCUCHHSI, PACUETHI HA IPOYHOCThY.

3ajanus 111 CaMOCTOSITEIbHOM padOThI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

1. M3y4eHue NEeKIIMOHHOT0 MaTepHuaia.

2. Bemoanenue pacuetHo-rpaduueckoi padotsl Ne 5 «Pacuérel Ha
MPOYHOCTH TPU KOMOMHUPOBAHHOM HArpyKEHUU CTEPKHSI.

3. PelieHue jomalHmx 3ajiay.

YcroitunBocTh. JIluHaMu4yeckoe 1elcTBHE HATPY30K.

12

Jlexuus. YcroiuuBoCTh ypyrux cucreM. Ilonstue norepu
ycronunBocTu. Kpurnueckas cuiia. Y CTOHYMBOCTD HEHTPAIbHO
CKaTbhIX cTepkHeH. 3agada Diinepa. 3aBUCHUMOCTb KPUTHYECKOM
CHJIBI OT YCJIOBMM 3aKpeIICHUs! KOHILIOB cTepkHA. Kputnueckoe
Hanpsbkenue. [Ipenenst npumennmoctu Gopmyiel Diinepa. [Toreps
YCTOMYMBOCTHU CTEPXKHS MPU HANPSKEHUAX, TPEBBIIIAIOIINX TIPEEI
nponopuuoHaisHOcTH. @opMmyita Termaliepa-sIcuHCKOTO.
Junamudeckoe HarpyxeHue. OCHOBHBIE BU/Ibl JUHAMHYECKHUX
Harpy3okK, J€HCTBYIOINX HA KOHCTPYKIIVH.

JleiicTBre ynapHOU Harpy3kH. DHEPreTUYECKUI METOJ] pacyera.
Junamuueckuii ko punuent. OnpeneneHue ynpyrux
NEPEMELIEHUI U HaIIPsHDKEHNN. 3aBUCHMOCTh MEXaHUYECKHUX
CBOMCTB Marepuaia OT CKOPOCTH MPUIIOKEHHS HATPY3KH.
VcnelTaHus Ha yaap. Y gapHasi BS3KOCTb.

JlaGopaTtopHast pabota. Pacuer cxaThix cTep:KHEH Ha
YCTOMUYMBOCTB. Pacuér ynpyrux cucreM Ha JEHCTBUE yAAPHON
Harpys3KHu.

3anaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PT'P

1. 3y4eHune NEeKIIMOHHOT0 MaTepHuaia.

2. CaMOCTOATENbHOE U3YYEHUE U KOHCIIEKTUPOBAHUE IO TEMam
«PanmonanbHbIe HOPMBI ONIEPEYHBIX CEUEHUH CKATHIX
CTepXKHEI», «Y CTOMUMBOCTH KOJIEl ¥ TPYO», «Y CTONYUBOCTh
iockoi opmbl u3rubay», «IIpouHocTs MaTepuaioB npu
HUKINYECKH MEHSAIOIUXCcs HanpsokeHusx. [lonstue o0
YCTAJIOCTHOM pa3pyLIEHUU MaTepuaa u €ro NpuIuHbI.
XapaKkTepUCTHUKY IIUKIIOB HApsDKeHUH. J{narpamma npeeabHbIX
ammmutya. Konnentpanus vanpsokenuit. Koadduuument 3anaca npu
LIMKJINYECKOM Harpy>KEHUN

Muas koHTaKkTHAs paboTa:

IloaroroBka K s3K3aMEHY

30

OIIK-1, OIIK-
13




|HpOBez[eHHe JK3aMeHa | 6 | |

Pasmen 5. METOJMYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHMIO
JTCLATUTNHEI

N3yuenne nucuumuinabl CONpOTUBIIEHUE MAaTEpUAIOB PEKOMEHAYETCSI HauyaTh ¢ O3HAKOMJIEHUS C
paboueli mporpaMMoi, €€ CTPYKTYpOl U COJAEpKaHWEM paslelioB. Y4YeOHbIH Marepuai
CTPYKTYpUPOBAH, U3YYEHHUE TUCIUILINHBI OCYIIECTBIISIETCS B TEMAaTUYECKOM MOCIEeI0BATEIbHOCTH.
3aHATHA JIEKIIHOHHOTO THMA AT CUCTEMAaTU3UPOBAaHHBIE 3HAHMS [0 JAUCLUIUIMHE
ConpoTHBIIEHHE MaTepUAIOB, KOHICGHTPUPYIOT BHHMAaHHWE HAa HaWOOJIee CIIOKHBIX U BaKHBIX
Bonpocax. Bo BpeMsl JIEKIIMOHHBIX 3aHATUN PEKOMEH]YETCS BECTH KOHCIEKTUPOBAHUE y4EOHOIO
MaTepuaina; oOpamarb BHHUMaHHEe Ha (OPMYJIUPOBKHM M KaTerOpUH, PACKPBIBAIOIINE CYTh
npo0JieMbl, SBJICHUS WM Ipolecca; 3aQUKCUPOBATh BBIBOABI M MPAKTHUECKHUE PEKOMEHIAIIMH.
[TonroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKJIIOYAET O3HAKOMJIEHME C ILJIAHOM
71a00paTOPHOTO 3aHATUS; PAbOTy C KOHCIIEKTOM JICKIWH, BBIMOJIHEHHE OMAIIHErO 3a/laHMUs,
paboty ¢ y4eOHOII W y4eOHO-METOJIMWYECKOW IJIUTepaTypoil, HayYHbIMH M3AAHUAMHU H
JJIEKTPOHHBIMU 00pa30BaTENbHBIMU PECYpCaMH, PEKOMEHJIOBAaHHBIMU paldouell mporpammoit
JICITUTUTAHBI ConpotuBieHne MaTepuaoB.
CopnepxaHue caMOCTOSTENbHOI PpadoThl onpenensercs padbodei NnporpaMmon JUCHUILIMHBIL
ConpoTuBieHHEe MaTepUaioB, OLEHOYHBIMM U METOJWYECKMMHU MaTephajllaMH, 3aJaHusMU U
yKazaHusAMHU mpenojanatens. CaMocTosTenbHas paboTa MOXKET OCYHIECTBISTHCS B ayIUTOPHON U
BHeayuTopHOU (popmax. DdHEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITENILHON pabOThI
SBIISICTCS  DJIEKTPOHHAsi MH(GOPMAIMOHHO-00pa3oBaTeNbHast CpeJa YHHBEPCHUTETa, KOTOpas
o0OecrieunBaeT JAOCTYNl K oOpa3oBaTeapbHOM mporpamme, pabouell mnporpamme AUCLMILIMHBI
ConpoTHBIIeHHE MaTepUaAIOB, K 3JIEKTPOHHBIM OUOIMOTEYHBIM CHUCTEMaM, MPOGECCHOHATBLHBIM
0azam TAHHBIX u nH(OPMaLOHHBIM CIPaBOYHBIM CUCTEMaM.
W3yuyenne nucuuruimHbl CONpOTHBIEHUE MaTepuajioB BKIIOYAET BBIMOJIHEHHE PacUYETHO-
rpaguyeckoit paboTHl, KOHTPOJIbHOM paboThl, nabopaTtopHoOi paboThlI.
[TepuoanuHoCTh TpOBeAEHMSI, GOPMbI TEKYILIETO KOHTPOJS YCIIEBAEMOCTH, CUCTEMA OLICHUBAHMSI
xo/a OCBOEHHUS JUCHUTIINH MPEICTaBIICHbI B paboueii porpamme.
@DopMmoii MTPOMEKYTOUHOM arTecTanuu Mo AuciuminHe COmpoTHBIEHHE MAaTEPUANIOB SBISETCS
9K3aMeEH.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOAMUECKOE 0OeCIIeYeHNE

KomnuecTtBo
IK3EMILISIPOB MEYATHBIX
Nee Crnucok UCT0JIb3yEMOM JTUTEPATYPhI M3/IHM, MMCIOIXCA B

n/n OnonIMoTeKe, Uin
AIIEKTPOHHBIN apec U3JaHUS
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAYUYHBIE U3JTAHWA

1. |’KykoB, B. I'. Mexanuka. ConpoTHBIEHHE MaTepHaJOB
[Onexktponnsiii pecype] / Kykos B. I'. Cankrt-IlerepOypr: | https://e.lanbook.com/book/2
Jlanp, 2022. - 416 c. ISBN 978-5-8114-1244-0. 10884

2. |KynpsBueB, Cepreit I'enmHagpeBud. OnuMmuaael 10 47 |
compoTHBIieHUI0 MaTepuaiioB [Tekct] : 3amaum u pemenus :| https://portal.volgatech.net/b
[yueb. mocobume mms cTyaeHTOB By30B 1o crernuansHocTH|00ks/Kudrjaveev _Shornik za
150301.65 "Munamuka u mpounocts wmamuuH"] / C. I'.| dach_po_olimpiade.pdf
Kynpssues. Momkap-Oma: MapI'TVY, 2008. - 179, [1] c. ISBN
978-5-8158-0666-5. Dx3emrusapsl: Bcero 47.

3. |Comnpotunenue matepuaion [ Tekcr] : [cO. pacueTHO- 181 /




MPOEKTUPOBOY. 3aJaHUi M METOHd. YKa3aHus K HUX
BeIMONHEHMIO | / [cocT. A. B. Auapees u jp. ; mox pen. 0. A.
Kynukosa]. M3n. 5-e, mepepa6. u mom. Momkap-Oma:
MapI'TV, 2010. - 90 c. Ox3emmuisipsl: Bcero 181.

https://portal.volgatech.net/b
ooks/Andreev_soprotivlenie_
materialov.pdf

deonoches, BceBoinon HMBanosuu. ConpoTuBieHue
matepuanoB [Tekcr] : yueb. mns crymeHToB BTy30B / B. U.
®deonocweB. 10-e uzn., nepepad. u gon. M.: U3a-so MI'TY
uMm. H. D. baymana, 2001. - 588 c. ISBN 5-7038-1588-6.
OK3eMILIpel: Becero 30.
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Kynpsasues, C. I'. Conporusienue marepuasioB. HTepHeT-
TecTUpOBaHWE 0a30BBIX 3HAHUW [DIEKTPOHHBIN pecypc]| /
Kynpsisues C. I'.,CeparokoB B. H. Canxkr-IletepOypr: Jlans,
2022. - 176 c. ISBN 978-5-8114-1393-5.

https://e.lanbook.com/book/2
11139

ComnporuBiienne wmatepuasioB [ Tekcr] [c6. pacuerHo-
MPOSKTUPOBOY. 3aJaHUil W METOJ. yKa3aHus K HX
BEIMONHEHMIO | / [cocT. A. B. Auapees u jp. ; mox pen. 0. A.

181 /
https://portal.volgatech.net/b
ooks/Andreev_soprotivlenie_

Kynukosa]. WU3g. 5-e,

MapI'TV, 2010. - 90 ¢. Ox3emmasapsl: Bcero 181.

nepepadb. u gomn. HMomxkap-Omna:

materialov.pdf

6.2. MatepuanbHO-TeXHUYECKas 0a3a v MporpaMMHOE o0ecrieueHue

NoNo
/a

Aynuropuu 11 IpoBe-
JeHUs y4eOHBIX 3aHSITHH,
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

[TepeyeHb OCHOBHOTO 000PYAOBaHUS

[IporpammHuoe
oOecrieuenue

153 (1)

N3MEPUTEJIbBH.CUCTEMA
CHUUT-3 1)
N3MEPUTEJIbBH.CUCTEMA

CUUT-3 (1), UCIIBIT.MAUOIMHA
I'PM-1 (1), Komep wmasSTHUKOBBIN
WRM (1969r) (1), KonupoBansHas
mammHa FC-210 (1), MAIINMHA KM-
50-1 (1), MAILIMHA PA3PBIBHAA
NP 5047 50-02 (1), MAIIMHA
PA3PBIBHASA P-5 (1), Monurop
LCD Samsung 19" SM 940 N (1),
OCLIMJUIOTPA® MO 71.1 (1),
YH.UCIIBIT MAIOIMHAT'MC20 (1),
Komrnekt yueOnoit mebenu (1)

Windows
CrpaBouHas
cucreMa

Microsoft
Enterprise,
[paBoOBast
"KoHCynbpTaHT [Tnroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommnexr TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
AJid pCIICHUA OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4

154 (1)

MOJEJIb JUIA AEMOHCTP (1),
MOJIEJIb KHUTAWCK.BOJT'O (1),
Monutop 17" DELL (1), Monurop
19" Samsung 940MG (DOCSK) (1),
Monutop LCD Samsung SM 17" (1),
HoytOoyk Samsung NP -RF 511-
SO02RU 15,6" (1), Hoyr6yk Voyager
W510L i740(PM
1,73/533)1915GM/512/60 (1), IIK ICL
RAY S301.2

CHUCT.0JIOK,KJIABUAT,MBIIITE,MOHUTOP

Microsoft Windows
Enterprise, CrpaBouHas
IpaBOBas CUCTEMA
"KoHcynbTaHT [Tmroc”,
Microsoft Office
Standard, Arent Dr.Web,
Kommiekr T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,




Samsung P2250G KUV WZz1217) (1),
[IPUBOP ®UBMYECKUI MO (1),
[TpunTep Canon Jet Pixma iP4700 (1),
Cuct. 610k Pen D 945 3.4 DDR 2
1024*2/FDD  3.5/250  Gb/DVD-

RW/Kn+MbIIb+KOBpUK (1),
Cucrem.0J0K P-Athlon64 X2
6000/1024*2M6/320

Gb/knaBuarypa+meib+koBpuk (1),
YCTAHOBKA HIEHTP V. (1),
KommekT yuebnoi mebemnu (1)

Microsoft Visual Studio
Enterprise, Kommutext 110
IJIs1 p€HICHUSA OCHOBHBIX
IIOJIB30BATCIbCKUX 3a1a4

3. 155 (1) JlabopatopHass  ycraHoBka"Mozenb
M1" (1), JlaGopaTopHas
ycraHoBka'"Mojenb M2" (1),
JlaboparopHas  ycrtanoBka'Monenb
M3" (1), JlabGopaTopHas
yctaHoBKa'"Moienb M4" (1),

MANIINHA P-10 (1), MAIIIMHA P-
20 (1), MOJEJIb KOHYC TPEHUAA
(1), Oxpan na mraruse 180x180 (1),
KommiexT yueOnoit mebenu (1)

Microsoft Windows
Enterprise, CnpaBouHas
IpaBoOBast crucrema
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Areatr Dr.Web,

Komriekt T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommurext 10
1A pCeICHUSA OCHOBHBIX
I10JIB30BATCIIbCKUX 3a1a4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA JUCLHUIUIMHBI) ®OHJ OLEHOYHbBIX

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB JTOCTHXKEHUS KOMITETEHIIMI HAIIpaBJIeHBbI HA:
- YCBOGHME TEOPETUYECKOTr0 MaTepuasa (00beM 3HAaHUH, INIyOuHAa yCBOEHHs), IPEAYCMOTPEHHOIO

paboueii mporpammoii;

- YMCHHUC wH3JIaraTb MaTcpual (LIGTKOCTI), TPaMOTHOCTb HM3JIOKCHUA MaTepuajlia, TOYHOCTb H

IMMOJIHOTA BOCIIPONU3BCACHUS y‘Ie6HOl"0 MaTepI/IaJ'Ia);

- YMCHHC IPUMCHATH TCOPCTUUCCKHUEC 3HAHHUA ITPU PCIICHHUU IMMPAKTUYCCKUX SaI[aHI/H\/JI.

[Ixama oneHUBaHUS IMpEaACTaBJICHA HUKC.

YpoBeHb
c(OpMHUPOBAHHOCTH [Ixana
Kpurepun onennBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIINHT
IToporossIii OOyuvaromuiics HWMeeT 3HaHUS OCHOBHOIO Marepuana,| yJaoBier-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOKET| BOPUTEIBHO

A0IYCKaTb HETOYHOCTHU B N3JI0)KEHUHU

HCAOCTATOYHO IIPABUJIBHBIC (I)OpMyJ'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIITOJTHCHUH IMTPAKTUYCCKUX Sa)IaHHﬁ.

Marepuaia,

[IpoxBunyteiii  [OOyuarommiics TBEpJO 3HAET NPOTrPAMMHBIN
YPOBEHBb U3JIaraeT €ro IpaMOTHO M IO CYILECTBY, HE

HaBbIKaMU WU IIpUEMaMHU UX BBIIIOJIHCHUA

CYILIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIPOC,
MPUMEHSIET TEOPETUYECKHE TMOJOXKEHUS TP  PEUICHUHN
MPAKTUYECKUX BOIMPOCOB M 3ajad, BIAACET HEOOXOIMMBIMHU

Marepuai,| XOpOIlo
JIOITYCKaeT
IIpaBUJIBHO




Bricoknii ypoBenb |OOydaromuiicss Ty0OKO W MPOYHO YCBOWJ MPOTPAMMHBIN| OTIUYHO
Marepuaia, TpPaMOTHO M JIOTUYECKH CTPOMHO €ro H3jaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBSI3bIBACTCS TEOPHUSl C MPAKTHKOM, MpPU 3TOM
oOyuaroluiicss He  3aTpyIHsAeTcs C  OTBETOM  IpHU
BUJIOM3MEHEHUH  3aJIaHusl, CBOOOIHO  CIpaBISICTCI C
3aJlayaMM, BONPOCAMHM U JIPYTUMH BHJIaMU MPUMEHEHUs
3HAHWW, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoin
JUTEPaTypoi, MEPUOJUUYECKUMH HU3JaHUSIMH, [PABUIHHO
O00OCHOBBIBAET TMPUHATHIC PEIICHHs, CBOOOAHO BIAlEET
Pa3HOCTOPOHHUMHU  HaBbIKAMHU, MPHEMAaMU  BBIOJIHEHUS
MPAKTUYECKUX paboOT

7.1. Texylmiui KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAEMOCTH OOecrevyrBaeT OICHHMBAaHHE XOJa OCBOCHHUS JUCIUILIAHBI
(MOAyJs1) M IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTou AucCHUIUIMHBL. [lOpsSAaoK cocTaBieHHS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI IPOLEAYpPhl OLICHMBAHHUS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBIIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHM, HAaBBIKOB W/ WM ONbITA JEATEIBHOCTH, IO
HaKOIMUTENIbHON cHucTeMe B Oajuiax ycTaHaBiMBaeTcs mosioxeHueM o cucreme PUTM B ®I'bBOY
BO «II'TY»

7.2. IlpoMexxyTouHast aTTecTalus 00yJaromuxcs
[TpomexyTouHas arTecTanys 00y4yaroUIMXcs HallpaBjieHa Ha OICHHUBAHHE PE3yIbTaTOB O0y4eHHUS
[0 TUCIUIUINHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THUIOBBIX KOHTPOJIBHBIX 3aJaHUN W3 0a3bl (OHAA OIEHOYHBIX CPEACTB IO
o0pa3oBaTeNnbHOI MporpamMmme.
3adaHue 1.

Ona  6anok, cxembl KOTOPbIX MNPeACTaBiAeHbl, ONpegeNuTb  Peakuuu  onop, MNoCTPOUTb
aMopbl  MOMepeyYHbIX CUA W 3MOPbl  M3rMBaOWMX MOMEHTOB. [NA KakAoW cxembl onpeaenvTb
MaKCMMasibHoe 3HayeHue nsrmbatolero MOMEHTa My max (NO abcontoTHOM
BeNUYnHe). BenwnuuHbl F, L, g, a 3agaHbl.

3adaHue 2.

[na Bana 3ybuyaToii mepefaym COCTaBUTb PACUYETHYIO CXEMY B BEPTMKA/NbHOM MAOCKOCTM, ONpenenntb
peakumMu MOALIMMNHUKOB B BEPTMKA/NIbHOM MNJIOCKOCTU, MOCTPOWUTL 3MIOPY MOMNEPEYHbIX CU U 3Mopy
n3rnbaloLLMX MOMEHTOB B BEPTUKANbHOM NJIOCKOCTH.

Ha pucyHke: F— paguancHas, T - OKpyKHan COCTaBAAIOLME YCUIUI 3aLeNeHus.

Mpu nepexofe K pacyeTHOM cxeme Bana MOAWMWMHUKM CYUMTATb KaK LUIAPHUPHbIE MPOCTPAHCTBEHHbIE
Onopbl, CUNAMM TPEHMA B ONOpax NpeHebpeub.

3adaHue 3.

Ona  6anok, cxembl KOTOPbIX MNPeACTaBiAeHbl, OMNpenenuTb  Peakuun  onop, MNoCTPOUTb
SNopbl MOMEpeYHbIX CUMA W 3MOpbl  M3rMbaloWmMX MOMEHTOB. [lNA KaxKAOW CXembl OonpeaennTb
MaKCMMaibHoe 3HayeHue nsrmbatouLero MOMEHTa My max (NO abcontoTHOM
BEe/IMUYNHE). BenunumHbl g, 0 3ag4aHbl.




[Tpumep sK3aMeHaIMOHHOTO OuleTa:

1. Cuiiel BHEIIHKE M BHYTpeHHUE. MeTo] ceueHnii. BHyTpeHHHe cHitoBbIe (PaKTOPHI B MOIEPEUHBIX
CEYCHUAX CTEPIKHA.

2.HanpsixeHus B CEUSHUH CTEPIKHA IIPU IUIOCKOM TonepedHoM usrude. Gopmyna J[.1.
Kypasckoro.

3. 3ajaua: Pama cOCTOMT U3 IBYX YacTeil, COCTMHCHHBIX apHUpoM. B Touka A u E 3akperuieHa npu
oMoy mapHupoB. [IpunoxkeHHas Harpy3Kka IpeACTaBIeHa Ha pUCYHKe. Pasmepsl gansl B MeTpax. Haiitu
peakiuu omop.

[Iepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUYHOM aTTECTALlMU
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OCHOBHble NOHATUA Kypca «CONpPoTUB/IEHNE MaTEPUAIOBY: MPOYHOCTb, ECTKOCTb, YCTOMYMBOCTD.
PeanbHbIlt 06BEKT M pacyeTHana cxema. Knaccudukauma Ten no reomeTpuyeckMm napameTpam.

OCHOBHble rMnoTesbl 0 CBOMCTBAaX MaTepuana. KnaccudpuKkaumsa BHeWHUX cun (06bemHble,
NoBepPXHOCTHbIE, pacnpeeneHHble, COCPeAoTOYEHHbIe, CTaTUYeckue, AMHammyeckue).

MpuHumMnbl Kypca «ConpoTUBIEHUE MaTEPUANOBY.
MeTog, cedeHnin, BHyTPEHHMNE cNoBble GaKTOPbI B NONEPEYHOM CEYEHMMU CTEPHKHS.

MoHATUE O HanpAXKeHUU. HanpsaskeHne NoaHOe, HOpManbHOeE, KacaTeNbHoe. HanpsaskeHHoe
cocTosiHMe B TouKe. CBA3b BHYTPEHHUX CUIOBbIX GAKTOPOB C HaMPAXKEHUAMM.

MepemelueHuns n gedopmaumu (NMHENHbIe, YII0BbIE).

PacTtaxeHune n cxaTue npAMOro cTepHA. MlmnoTtesa nAoCKMxX CceyeHu. BHyTpeHHMe cnnbl u
HanpAaXxeHunAa B nonepevyHom ce4eHUn CTepKHA. Hal'lpﬂ)KEHVIFI B HAaK/IOHHOM CeYeHWUU CTePXKHA
NpPN PacCTAXKEHUN-CHKATUN.

MNepemeleHna n gepopmauymmn. 3akoH lNyka. Moaynb ynpyroctu. Jedopmaumm npoaosibHble 1
nonepeyHble. KoapduuneHT MNyaccoHa.

MexaHUYeCcKMe UCMbITaHUA MaTepPNasioB Ha PacTAXKEHNE U CKaThe. [Marpammbl PacTAXKEHUS
NAACTUYHBIX U XPYNKUX MaTeEPUANOB. YCNI0BHAA U UCTUHHAA AMarpammbl
HanpsAKeHnn. [uMarpammbl CKaTUA PasaNYHbIX MaTepunasos.

MoTeHuManbHasA aHeprna AedopmaLmm NpU pPacTAKeHUU-CKaTUK. PaboTa, 3aTpayeHHas Ha pa3pbiB
obpasua.

MexaHn4yecKkune CBOMCTBA N MeXaHUYeCcKme XapPaKTePUCTUKN MaTepPUaios.

PacyeTbl Ha NPOYHOCTb M }KECTKOCTb MPU PaCTAXKEHMUM U CKaTuK. MNpeaenbHoe 1M AoNyCKaemoe
HanpAKeHUA, yCI0BUA NPOYHOCTU. KoadPUUMEHT 3anaca NPOYHOCTU. YCI0BME HKECTKOCTHU.

YnCTbI caBUr. 3aKOH NapHOCTU KacaTeslbHbIX HaNPAXKeHU. AHAAN3 HaNPAXKEHHOro COCTOAHUA
Npv YncTom casure. [iuarpamma Hanps»KeHnn. 3akoH M'yka npwm casure. Mogynb caBura.

KpyyeHue cTepKHA Kpyraoro nonepeyHoro ceyeHus. f’mnoressl. Boisog dopmynbl gnn
onpeaeneHnsa KacaTesibHOro Hanps»KeHwusa. MNoNApHbIA MOMEHT MHEePLMU U NOAAPHBIA MOMEHT
COMPOTMBAEHMA KPyra U KoJbLa.

OnpegeneHne B3aMMHOTO yr/1a NOBOPOTa cedeHnit. OTHOCUTE/IbHBIN YroN 3aKpyYnBaHMS.
MoTeHuManbHasA aHeprua npu Aepopmauunmn KpyyeHue.
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YcnoBumA NPOYHOCTU U MECTKOCTU NPU KPyYeHUK. PacyeTbl Ha NPOYHOCTb U }KECTKOCTb Npwu
KpyyYeHun (Tunbl 3a4auy).

FeomeTpuyecKme XapakKTepPUCTUKM NOoMepeYHbIX CeY4EHUIM CTepKHA. CTaTUYeCcKne MOMEHTSI
naowaan. Ocesble, NONAPHBIN U LEHTPOOEKHbIN MOMEHTbI MHEPUMU. M3MeHeHe MOMEHTOB
MHepUMKN NP1 NnapaniesibHOM nepeHoce ocei KoopAMHar.

OceBble MOMEHTbI MHEPLMW NpOCTENWNX GUTYpP (MPAMOYTONbHUK, TPEYTONbHUK, KPYT).

M3meHeHne MoOMeHTOoB UHEPUWMN NPU NOBOPOTE oceM KOOpAUHaT. [naBHble OCU 1 rNaBHble
MOMEHTbI MHEPLU UK.

Mnockuit n3rnb ctep:kHa. BHyTpeHHMe cunoBble pakTopsl. MpaBuao 3HakoB. AnddepeHumnanbHble
3aBUCMMOCTM MeXAY , , g.

YuncTtblii n3rnb. OcHOBHbIE rMMnoTesbl. BbiBoa dopmybl Ans onpeaeseHns HOPMaabHOro
HanpPAXXeHUA NPU YUCTOM MU3rnbe. 3aBUCUMOCTb U3MEHEHUA KPMBU3HbI OCU HanKku oT
n3rnbatoLLLero MoMeHTa. *ecTKoCTb NonepeyHoro CeYeHMs CTep>KHA Ha M3rnb.

PaumoHanbHble popmMbl NONEPEYHbIX CEYeHUIA BanoK: ABYTaBp, LWBENNEP, TPEXCNONHARA
KOHCTPYKUMA. basika paBHOro conpoTusaeHnsa narnby.

KacaTenbHble Hanpsa»KeHUaA Npu NAOCKOM nonepevyHom nsrnbe CTepKHel co CNAOLLHbIM
nonepeyHbim ceyeHnem. Boisoa dopmynbl *ypaBckoro. KacaTesibHble HanpAXKeHUa npu
nonepeyHom m3arnbe 6anKkm NPAMOYroNIbHOro NOMNEPEeYHOro Ce4eHm s, KPYrioro NonepeyHoro
cevyeHus.

PacueTbl Ha MPOYHOCTbL NPU NIOCKOM U3rnbe (Mo HopMaNbHbIM HaNPAXKEHUAM, MO KAacaTeNbHbIM
HanNpPsXKeHUsAM).

MepemelleHMsa NPy NAOCKOM nonepedyHom nsrnbe 6ankun. OnpeaeneHve nepemeLleHnii MeTo40M
WMHTerpMpoBaHus guddepeHLmnanbHOro ypaBHEHNUA YNpyro AMHKUKM 6aaku. Mpumep. PacyeTbl Ha
YKECTKOCTb NPW NJI0CKOM rnonepeyHom nsrube.

O606ueHHas cuna n obobuLeHHoe nepemeleHme. PaboTa BHELWHMX cua. Teopema 0 B3aMMHOCTU
paboT. Teopema 0 B3aMMHOCTM NepemelleHunii. MoTeHuManbHasa sHeprua ynpyroi gedopmaumm
CTep’KHA B 06LLEeM c/yyae ero HarpyskeHus. Teopema KactunbaHo.

WHTerpansl Makcsenna-Mopa. OnpegeneHue ynpyrux nepemeLLeHmii ¢ NOMOLLbI MHTEFPaANos
Mopa. Mpumep.

Bbluncnenue nHterpanos Mopa no npasuny BepewarnHa. MNpumep.

Teopus HanpaKeHWUA. HanpaxEHHoe coCToAHME B TOUKe. TeH30p HanpaKeHus. [NaBHble
NIOLLAAKN U TNaBHble HanpsXKeHWA. MHBAapMaHTbI HAaNPsAXeHHOro coctosHuA. Knaccnduraumn
HanpsAKeHHbIX COCTOAHUMN.

JedopmmnpoBaHHoe cocTosiHMe B ToUKe. TeH3op aedopmaunii. O6bEmHan gedopmaums.

0606WWEHHDBIN 3aKOH 'yKa 41a M30TPONHOro Tena. MNoTeHuManbHaa sHeprus ynpyrom
aedopmaumu. MoTeHUMaNnbHan SHepPrusa usmeHeHUs 06bEma 1 usmeHeHns Gopmbl.

MPOYHOCTb MPU CNOKHOM HaMNPAXKEHHOM COCTOAHMU. [lepBas 1 BTopaa TEOPUM NPOYHOCTU. TPeTbA
W YeTBEpTasA TeopMM NpPoYHocTU. Teopusa NnpoyHocTn Mopa.

KombUHMpPOBaHHOE Harpy:KeHue ctepykHa. Kocoi u3rnb. dnopbl BHYTPEHHMX CUI0BbLIX GAKTOPOB.
OnpegeneHne HoOPMasbHbIX HAMPSAKEHUI U NONOKEHUA HENTPASIbHOW IMHWM B NOMNEPEYHOM
ceyeHnn. OnacHble TOYKM B CEYEHUU. YCNOBMA NPOYHOCTHU.
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BHeLEeHTPEHHOE pacTAXKEHUE — CxKaTUe. INIoPbl BHYTPEHHUX cMN0BbIX hakTopos. OnpeaenerHue
HOPMa/IbHbIX HaNPAXKEHUA U NONOXKEHUA HENTPANbHOM IMHUK B MONepeyYHom ceveHnn. OnacHble
TOYKU B CEYEHUU. YC/I0BUA MPOYHOCTU. A4PO ceveHus.

M3rnb c KpydyeHMeMm CTepPKHA KPYrIoro rnonepeyHoro cevyeHms. Intopbl BHYTPEHHUX CUNOBbLIX
daktopos. OnacHoe ceyeHne, HeMTpanbHasa MHMUA, ONACHbIe TOUYKK, YCNOBMA NMPOYHOCTMU.

YcToinunBocTb ynpyrux cuctem. MoHATUE NOTEpPU YCTOMUYMBOCTU. KpuTnyeckasa cmna. YCTonumBocCTb
LLeHTPaNbHO CXKaTbIX CTEPXKHEN. 3aaa4a ditiepa. 3aBUCMMOCTb KPUTUYECKOM CU/IbI OT YCI0BUIA
3aKpenieHna KOHLUOB CTepPXHA.

KpuTnueckoe HanpskeHue. Mpeaenbl npuMmeHnmocTn popmynbl diinepa. Moteps yCTOMUMBOCTU
CTEPXKHA NPU HANPAXKEHUAX, NPEBbILIAOLWMX Npeaen NponopunoHanbHoctu. Popmyna
TeTmaliepa-AcMHCKOro.

PacueT cxKaTbix cTepHel Ha YCTOMYMBOCTb. PauymoHasibHble GOpMbl MONEPEUYHbIX CEYEHUIN CHKaTbIX
CTEPKHEN.

OCHOBHble BUAbI AMHAMUYECKUX HArPYy30K, AEeNACTBYIOWMX HA KOHCTPYKUUK. [lencTBue yaapHOM
Harpysku. JHepreTUYeCcKMii MeTos pacyeTa. uHamuueckumin KoapouumeHT. OnpegeneHme ynpyrmx
nepemMmeL,eHNn N HaNPAXKEHNN.



