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Paznen 1. IEJIb OCBOEHMA JUCHUITIJIMHDBI

[lenb0 OCBOCHHS UCIUIUIMHBI SIBJISICTCS JOCTHD)KCHHE IUTAHUPYEMBIX pPE3yJIbTaToB OOydYeHUs,
COOTBETCTBYIOIMX ycTaHOBICHHBIM B OIIOIT nHaukaropaM JOCTUKEHUS KOMITETEHIIMN:

KO,Z[ 1 HAMUMCHOBAHUC

KO,[[ 1 HAMMCHOBAHUC

PesynbTarel 00yueHus

KOMIICTCHITUN WH]JIUKATOpa JOCTUXKEHUS
KOMIICTCHITUHU

1. OIIK-1 Crocoben OIIK-1.1 38aTh: 3HAHMA: 3HAaeT MaTeMaTHYECKHUE,

MPUMEHSATD MaTeMaTU4YCCKHCE, €CTECTBEHHOHAYYHbIC U TEXHUUYECKUE

€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO
aHaJIM3a U MOJIEJINPOBAHUS
B IpO(heCCHOHAITBHON
JeSITeTbHOCTH

€CTECTBEHHOHAYUYHbIC U
TEXHUYCCKHUEC MCTOAbI AJIs1
UCIIOJIb30BAHUS B
podecCHOHATBLHOM

METO/bI JUIsl UCTIOJIb30BaHUS B
npohecCUOHANILHOM NeSTeNbHOCTH, a
TaK)Ke XapaKTEPUCTUKH OCHOBHBIX BUJIOB
HCXOJIHBIX 3aTOTOBOK U METOJ/IOB UX

JIeITEIILHOCTH, a TAKXKe MOJIy4YEHHUS
XapaKTePUCTUKHU OCHOBHBIX |YMEHHSI:
BHI0B MCXOJHBIX 3arOTOBOK |HABBIKH:
1 METOHO0B MX IOJYUECHHUS

OIIK-1.2 Bnanets: 3HAHMA:
METOIaMH YMEHUs:

MAaTEMATUYCCKOI'O aHaJIM3a
U MOJCIMPOBAHUA

HaBBIKH: Brageer MmeTomamu
MAaTE€MAaTU4YCCKOI'O aHaJI3a U
MOJCJIUPOBAHUA

OIIK-1.3 Ymers: pemiarb
HECTaHApTHbIE
npodeCCHOHAIIbHBIC 3a/1a4H,
B TOM 4HCJI€ B HOBOW MIIH
HE3HaKOMOM cpelie U B
MEXTUCIUITMHAPHOM
KOHTEKCTE, C IPUMEHEHUEM
MaTeMaTHYeCKUX,
€CTECTBEHHOHAYYHBIX H
npodeCCHOHATBHBIX 3HAaHUH

3HAHMS:
yMeHHsi: YMeET peliaTb HeCTaHJapTHhIE
npodecCuOHAIbHBIC 33/1a41, B TOM YHCIIe
B HOBOM WJIM HE3HAKOMOW CpEJIE U B
MCKIUCHUITIIIMHAPHOM KOHTEKCTE, C
NPUMEHEHUEM MaTeMaTUYECKHX,
€CTECTBEHHOHAYUYHBIX U
pohecCUOHATBHBIX 3HAHUHN

HABBIKU:

2. OIIK-12 Cnocoben
o0ecreynBaTh MOBHIILIEHUE
HAJICKHOCTH
TEXHOJIOTHYECKUX MaIINH
1 000pyIOBaHUS Ha
CTaJUsX MPOCKTUPOBAHUS,
HU3TOTOBJICHHUSA U
HKCIUTyaTaIlH

OIIK-12.1 BelnycKHUK Ha
CTaIUSX TMPOEKTUPOBAHUS
JIeTaJiel, y3JI0B U
000pyI0BaHUS MOKET
00€eCTIeunThb MOBBIIICHUE UX
HAJEC)KHOCTH

3HAHUsA: 3HAET TEOPETUUECKUE OCHOBBI
Kypca ¥ OCHOBHBIE METO/IbI pacueTa Ha
IIPOYHOCTB, JKECTKOCTh U YCTOMYHUBOCTh
neTanel, y3JI0B 1 000pyA0BaHUS IPU
Pa3IMYHbIX BHEUTHUX BO3CHCTBUSIX.
yMeHHsI: YMEET COCTaBIATh PACUETHYIO
CXEMY UCCIIelyeMOro 00beKTa, pemaTh
TUIIOBBIE 33J]a4X pacueTa Ha IPOYHOCTb,
YKECTKOCTh U YCTOWYUBOCTD J€TANEH,
y3JI0B ¥ 000pYAOBaHUS TIPH Pa3IMIHBIX
BHEIIHUX BO3JEHCTBUSAX.

HaBbIKK: Braseer HaBbIkamMu
MIPaKTUYECKOr0 pacueTa Ha MPOYHOCTb,
JKECTKOCTh U YCTOWUYUBOCTD JETANEH,
y3JI0B ¥ 000pyIOBaHUS NIPU PA3ITUUHBIX
BHEILIHUX BO3JEHCTBUSAX.

3. OIIK-13 Crocoben
NPUMEHSTH CTaHIAPTHBIC
METOJbI pacyera Ipu

OIIK-13.1 Criocoben
PUMEHSTH CTaHIAPTHBIC
METO/bI pacyeTa Ipu

3HAHUSA: 3HAET TEOPETUUECKUE OCHOBBI
Kypca U OCHOBHBIE METO/IbI pacyeTa Ha
MIPOYHOCTb, )KECTKOCTh U YCTOWYHBOCTh




MPOCKTUPOBAHUHU JICTAJICH |IIPOCKTUPOBAHUY JIeTAICH U |eTallel, y3JI0B U 000pyA0BaHUS IPU

Y y3JI0B TEXHOJIOTHYECKHUX |y3JI0B TEXHOJIOTUYECKUX Pa3IMYHBIX BHEIIHUX BO3JICUCTBUSIX.
MAaIIMH U 000pYIOBaHUsl  |MAalllMH U 000PYIOBaHUS yMeHHsI: YMEET COCTaBIATh PACYETHYIO
CXEeMY HCCIeAyeMOro 00beKTa, peliarh
TUIIOBBIE 33J]a4M pacyeTa Ha MPOYHOCTb,
JKECTKOCTh U YCTOMYUBOCTD JIETAJIEH,
y3JI0B U 000pYIOBaHUS TIPH PA3THUHBIX
BHEIIIHUX BO3JIEUCTBUSIX.

HaBbIKH: Brageer HaBpIkaMu
IPaKTUYECKOr0 pacyeTa Ha MPOYHOCTb,
JKECTKOCTh U YCTOMYUBOCTD JIETAJIEH,
y3JI0B U 000pYIOBaHUS TIPH PA3THUHBIX
BHEIIIHUX BO3JIEUCTBUSIX.

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnuniaunHa otHocuTes K o0s3atenbHoi yactu OIIOIL.

JucnurnuHa siBIseTcs 0053aTeIbHON

Jns  mpomomkenust  (GopMHpOBaHUS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOAMMBI  3HAHUS
MPEAMIECTBYIOMUX  AUCHUIUIMH:  JJiekTporexHuka ©  anekrpoHuka (OIIK-1), OcHoBbl
npoektupoBanus (OIIK-1), Xumusa u texnonorus Hegtu u raza (OIIK-1), MaTtepuanoBenenue u
TEXHOJIOTUSI KOHCTPYKIMOHHBIX MaTepuanoB (OIIK-12), Dnekrporexnuka u anekrponuxa (OIIK-
13), CAIIP o6opymnoBanus Hedrerazonepepaborku (OITK-13)

N3yuaemass NUCHMIUIMHA SIBISETCS OCHOBOM JUIsi TPOJOJDKEHUS (OPMHUPOBAHUS YKa3aHHBIX
KOMIETeHIMH B cremyomux aucuurumaax: OcHoBbl HedTeraszoBoro nena (OIIK-1), OcHoBbl
TUIPaBIMYECKUX pacueToB oOopynoBaHusi Hedrerazonepepaborku (OIIK-1), [eranu mammH
(OITK-13), CAIIP o6opynoBanus Hedrerazomnepepadotku (OITK-13)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIUN HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanu3yromue AesATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPAaTErMUECKUMU TEXHOJOTHAMH SIBIISIFOTCS: HMCCIIEAOBATEIbCKUE, JIEKIIMOHHBIE
3aHSTHSL, TPAKTUYECKHUE 3aHATHS, TPOLEAYPHI CAMOOOYUEHHUS

Ha nocTixkeHHMe KOHKPETHBIX ILieneil OoOydeHHus HalpaBieHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTHH: 33/1aHUs, UHPOPMAIIMOHHBIE, KJIaCCUYECKast JIEKIIUS

Paznen 4. COAEPXKAHUE JUCLHUITJINHBI

4 cemecTtp

. Konnuectso | Dopmupyemblie
Bunpl 1 TeMBI 3aHATHIA

4acoB KOMITIETEHINH
OcHoOBHbIE MOHATUS H UCXO/HbIE MOJIOKEHUSs Kypca. 20 OIIK-1, OIIK-
12, OIIK-13
Jlexuus. OcHOBHBIE MOHATHA Kypca «CONpOTUBIIEHNE 2

MaTEepUAIIOBY: IPOYHOCTh, KECTKOCTh, YCTOMUUBOCTD. PeanbHbIi
00BEKT U pacyeTHas cxema. CxemaTu3zanus o GopMe M3ydaeMbIX
00BbekTOB. OCHOBHBIE TUTIOTE3BI O CBOMCTBAX MaTepHana.
CxemaTu3anys BHEIIHUX HArpy30K.

Merton ceuenuil. Buyrpennue cunoBbie (pakTopsl.

[TonsiTne o HanpsbkeHnuu. HanpsikeHne nojiHoe, HOpMaabHOE U
KacarenbHoe. HanpspkeHHoe cocTostHue B Touke. CBs3b
BHYTPEHHUX CUJIOBBIX (DakTOpOB ¢ HanpsbkeHusMu. lepemerienus




u aedopmanuu (JTMHEHHbIE, yriioBbie). [I[puHIMIGB Kypca
«ConpOTHUBIICHUE MATEPUAIIOBY.

CamocrositenbHas padora. MeTo cedeHuid. DMIOpbl BHYTPEHHUX
cuIoBbIX (hakTopoB. [TocTpoeHue AMIOp MPOTIOIBHBIX CUII, ITIOP
KPYTSAILIUX MOMEHTOB.

CamocrosrenpHas padora. [TocTpoeHue 310p MOMEePEUHbIX CHII U
M3rHOaromX MOMEHTOB It 0astok. [Ipumepsl.

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP

1. 3y4eHue NeKIIMOHHOT0 MaTepHuala.

2. BeimoaHeHne KOHTpoJbHOK padoTel N 1 « Omropsl BHYTPEHHUX
CIJIOBBIX (DAKTOPOBY.

14

Pacrsiixkenue u cikatue.

22

JlaGopatopHas pabota. MexaHHYeCKUe HCIBITAaHUS MaTepHajioB
Ha PacTsLKEHME U cKaThe. JluarpaMMbl pacTsDKEHUS TUIACTUYHBIX U
XPYIKUX MaT€pUaJIOB. Y CIOBHASI U NCTUHHAS IAAarPaMMBbI
HalpspDKeHUH. MeXxaHW4yecKue XapakTepUCTUKU MATepUasoB.
[TorennuanbHas sHEprus AeGopManuy Npu pacTKEHUU-CHKATHH.
Paborta, 3aTpauennas Ha pa3pbiB 0Opasna. [[uarpammbl cxxaTus
pa3IMYHbIX MaTEPUAIOB.

Meroasbl pacueTa CTPOUTENBHBIX KOHCTPYKIIUI: METO/L
JIOITYCKaeMbIX HalPsDKEHUHM, METO pa3pyLIaloIMX Harpys3oK,
METOJI IPEJCNIbHBIX COCTOSHUN. OLIEHKA )KECTKOCTH.

CamocTtosTenbHas pabota. MexaHU4eCcKHe HCIBITaHus
MaTepHaJIOB Ha pacTshKEHUE U cxaTue. JlaboparopHbie pabOTHI:
«HcnbrTanre obpasiia u3 cTanu Ha pacTshkeHue, «VcnpiTanue Ha
cKaTHe 00pas3loB M3 PA3IMYHBIX MATEPUAIIOB).

CamocrosrenbHas padora. JlabopaTopHas padora: «OnpeneneHue
Moy ynpyroct u ko ¢puuuenta [lyaccona». Pemenue 3anau
1o teMe «IlocTpoeHue 31op HOPMAJIBHBIX HAIPSDKEHUH TIpU
pacTspkeHuH (cxatun). OnpeaeneHue nepemMereHnii npu
PACTSKEHUU (CKATUN)Y.

CamocrosTenbHas pabora. PacueTsl Ha IPOYHOCTH U )KECTKOCTb
IPU PACTSHDKEHUU U CKaTUM (TUIBI 33/1a4). Penienue 3aay.

3aaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBITIOJIHEHHE
KP

1. 3yueHne N1eKIHOHHOTO MaTepHraa.

2. IToaroToBKa K 3alUTe BHITOJHEHHBIX J1aA0OPaTOPHBIX paboT.

3. 3y4yeHue u KOHCIIEKTUPOBAHUE MO TeMe «BiausgHue pa3anyHbIX
(akTOpPOB HAa MEXAaHUYECKHE XAPAKTEPUCTUKHU MAaTEPHATIOBY

4. BoinosiHeHne KOHTPOJIbHOM paboThl Ne 2 «Pacuérsl Ha
IPOYHOCTH U JKECTKOCTh IPU PACTSKEHUHM-CKATUH NIPSMOTO

14

OIIK-1, OIIK-
12, OIIK-13

CnaBur u KpyuyeHmue.

20

CamocrosrenbHas pabora. UUCTbIN cABUT. 3aKOH MapHOCTH
KacaTeNbHbIX HANPSHKEHUH. AHalIN3 HaPSDKEHHOTO COCTOSIHUS
IIpU YuCTOM caBure. 3akoH ['yka npu casure. Moayinb clBura.
CBsi3b MEXY , U .

Kpyuenue crepkHs Kpyriioro nonepeyHoro ceueHus. [ umoressl.
BriBoa popmyibl Ut onpeiesieHns KacaTeIbHOTO HaMpsHKEHUSI.
[TonsipHbIN MO-MEHT UHEPIIUU U TOJISIPHBI MOMEHT

OIIK-1, OIIK-
12, OIIK-13




COIIPOTHUBIIEHUS Kpyra 1 Konbla. OmpeaesneHne B3auMHOro yriia
OBOpOTa ceueHU. OTHOCUTENBHBIN Yro/l 3aKpyYuBaHus. AHAIU3
HaNpsHKEHHOT0 COCTOSIHUA IIPU KPYYEHUU CTEPKHS KPYTJI0ro
nornepeyHoro ceyenus. lloteHuuanpHas seprus aedhopmMaly npu
KpydeHuu. PacyeTsl BanoB Ha IPOYHOCTb U )KECTKOCTh IIPU
Kpy4Y€HUH (THUIIBI 33/1a4).

CamocrosrenbHas pabora. JJaboparopnas pabora: «OmnpeneneHue
MOJTYJISI CABUTA CTAJIH ITyTEM UCIIBITAHUS 00pa3iia Ha KPYICHUEY.
Pemenue 3anau no reme «IloctpoeHue 3mop KpyTSIIUX MOMEHTOB
Y SIIOP VIJIOB 3aKPYUYHUBAHUSY.

CamocrosrenbHas padora. Pemenne 3ana4 no remam «Pacuets! Ha
IPOYHOCTH IIPU KpyueHUN», «PacueTsl Ha )KE€CTKOCTh NpU
KPYYECHUN.

3ajanus 111 CaMOCTOSITEIbHOM padOThI, B TOM YKCJIE BHIMIOJHEHUE
KP

1. M3y4eHue NEeKIIMOHHOT0 MaTepHuaia.

2. Boimonnenue KOHTpoabHOM paboTel Ne 3 «Pacuérhl Ha
MIPOYHOCTH U KECTKOCTh MPU KPYUCHUH MPSIMOTO CTEPIKHSIY.

14

I'eoMeTpuUYecKHe XapaKTePUCTHKHU NMOMEPEeYHbIX CeYeHN
CTEPIKHS.

14

CamocrosrenbHas padora. CTaTH4eCKUe MOMEHTBI IIJI0IIA 1.
OceBble 1 HEHTPOOEKHBIM MOMEHTHI UHEpLUU. MI3MeHeHne
MOMEHTOB UHEPLIUU IIPH NAPAJUIEIBHOM IIEPEHOCE OCEH KOOPAMHAT.
M3meHenne MOMEHTOB MHEPLIMM IIPH ITOBOPOTE OCEW KOOPAUHAT.
I"1aBHBIE OCH U IVIABHBIE MOMEHTBI HHEPLIMH.

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KP

1. 3yueHne N1eKIMOHHOTIO MaTepHraa.

2. CaMOCTOATEIBHOE N3YYEHNE U KOHCIIEKTUPOBAHUE 10 TEME
«OceBble MOMEHTBI HHEPLMH MTPOCTEHIINX GUTYp (IPSIMOYTOJIbHUK,

TPEYrOJIbHUK, KPYT)».
3. BeInoJIHEHHE KOHTPOJBbHON pad0ThHI

12

OIIK-1, OIIK-
12, OIIK-13

IInockwuii n3ruod.

28

CamocrosrtenbHas pabora. Yucteiii u3rn6. OCHOBHBIE TUIIOTE3HI.
BriBoa hopmyniel 17151 onpeiesIeHUsI HOPMAJIBHOTO HAIPSDKEHUS TTPU
YUCTOM M3rrbe. 3aBUCHMOCTh M3MEHEHHUSI KPUBU3HBI OCH OAJKH OT
u3rubaroniero MmomenTa. [loTeHuanbHas sueprus aehopMarum
IPY YUCTOM U3THOe.

KacarenpHbIe HAIMps>KCHUA ITPH ITJIIOCKOM ITOIIEPEIYHOM n3ruoe
CTEpIKHEW CO CIUIOIIHBIM MONEepPeYHbIM cedeHneM. dopmyrna
Kypasckoro. KacarenpHble HalIpsiKEHUS IPHU INIOCKOM
HONIEPEYHOM H3TH0e OAKK TPSMOYTOJIEHOTO, KPYTJIOTO
IOIEPEYHOT0 CEUCHUSI.

CamocrtosrenpHas padora. Juddepennmanbabie 3aBUCUMOCTH
MEXJTy BHYTPCHHUMHE CHJIOBBIMHU (paKTOPaMU U HHTCHCUBHOCTHIO
BHEIITHEW pacrpeieleHHON Harpy3KH MPH TIOCKOM MONEPEYHOM
n3ruoe. Pemenwne 3amad mo reme « AMOPBI BHYTPEHHUX CHIIOBBIX
(hakTOPOB IPH IJIOCKOM H3rH0ey.

CamocrositenbHas padboTa. Y CIoBHS IPOYHOCTH MPH TIIIOCKOM
nornepeyHoM u3rude. PacueTsl Ha IPOYHOCTH MPU TIOCKOM H3rube
(Tumsl 3a1a4). Pemenus 3agay no temam «HanpsbkeHnus B

OIIK-1, OIIK-
12, OIIK-13




MOTIEPEYHOM CEUCHUU OaKn», «PacdeTsl Ha IPOYHOCTH TIPH
[UIOCKOM U3THOE.

CamocTtosrenbHas pabora. JIuHeliHbIe U YIIIOBbIE TEpEMEILIeHUs
MIPH IJIOCKOM ToriepeyHoM u3rube oanku. Juddepennuansaoe
ypaBHEHUE yIPYrou TUHUM OajIKu, HHTETPUPOBAHHE
muddepenmanbHoro ypasuenus. [Ipumepst. Pacuetst Ha
YKECTKOCTD IMPH IJIOCKOM MOTIEPEYHOM U3THOE.

O06o6mienHas cuita u 00001eHHOe IepeMenieHrne. Pabora BHENTHIX
cui. Teopema o B3auMHOCTH paboT. Teopema o0 B3aUMHOCTH
nepemenieHuit. [lorennuanpaas sHeprus aeGopmaui CTep>KHs B
oOuiem ciydae ero Harpyxenus. Teopema Kactunbsino. MHTerpans
Makcsemuia-Mopa.

CamocrostensHas pabora. JlabopatopHas pabora: «OnpeneneHue
VIOPYTUX NEPEMENIECHNUHI IPU INIOCKOM M3ru0de OajKmy.

CamocrosrenbHas padora. OnpeneneHue ynpyriux nepeMereHui ¢
IIOMOILBI0 UHTErpanoB Mopa. Berunciienne narerpanos Mopa o
npaswiy Bepemaruna. IIpumeps! penieHus 3aiau.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

1. U3yueHue NEKLIMOHHOTO MaTepuania.

2. MI3yueHue U KOHCIIEKTUPOBaHUE O TeMaM «ParoHanbHble
(dopMbI ONEPEeYHBIX CEUeHUI 0aloK: IByTaBp, LIBEJJIEP U JIP.
banka paBHoro conporusneHust u3rudy. Pacuer BUTHIX
LHWIMHIPUYECKUX TIPYKUH».

3. IloaroTroBKa K 3aIIKUTE BBHIIOIHEHHBIX JIJAOOPATOPHBIX PadoT.

4. BoinosiHeHnEe KOHTPOJIbHOM paboThl Ne 4 «Pacuétsl Ha
IPOYHOCTh U JKECTKOCTh ITPH IIIOCKOM H3THOe.

14

Wnas xoHTakTHAsA padora:

S cemecTp

Bunsl u TeMbI 3aHATHH

KoanuectBo
4acoB

dopmMmupyemebie
KOMITETCHIINH

CioxkHoe CONMPOTHUBJICHHUE.

29

JlaboparopHnas pabota. KoMOMHMpPOBaHHOE HATPY>KEHUE CTEPIKHSL.
Kocoit u3ru6. Omopsl BHYTPEHHUX CHIIOBBIX (DAKTOPOB.
Omnpenenenre HOpMaabHBIX HANPSKEHUM U TOJOXKEHUS
HEUTpaJbHOW JIMHUM B MTONIEPEYHOM CEUCHHUH CTEPIKHIL.

2

CamocTosrenbHas paboTta. PacueTsl Ha MPOYHOCTH MPU KOCOM
usrude. [IpuMepsl perieHus 3a1ad.

CamocTosTenbHas pabota. BHenleHTpeHHOE pacTsyKeHue-CKaTHue.
Ornpezenenrie HOpMaIbHBIX HANIPSKEHUH U MOJI0KEHUS
HEUTPAJIbHOW JIMHUU B MOMEPEYHOM ceuyeHHH. OnacHbIe TOYKH B
ceyeHuu. Aapo ceueHus. PacueTsl Ha MPOYHOCTH MIPHU
BHEIIEHTPEHHOM PaCTKEHUU-CIKATUH.

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
KP

1. U3yueHue NeKIMOHHOTIO MaTepHraa.

2. BeimmonHenne KoHTpodibHON paboThel Ne 5 «Pacuérer Ha
MPOYHOCTH IIPY KOMOMHUPOBAHHOM HATPYKEHUH CTEPIKHI.

23

OIIK-1, OIIK-
12, OIIK-13

OCHOBBI TEOPHH HANPSIZKEHHOTO U 1e(OPMHUPOBAHHOIO
COCTOSIHHSI.

31

CamocrositenbHas pabora. Teopus Hanpspbkenuid. Hanpspk€aHoe

OIIK-1, OIIK-
12, OIIK-13




COCTOSTHUE B TOUKE. TeH30p HampspKeHus. [ J1aBHbIE TUIOMIAIKY U
TJIaBHBIC HanpspKeHus. IHBapHaHThl HANPSHKEHHOT'O COCTOSIHUSI.
Knaccudukanus HanpssKeHHBIX COCTOSTHHIM.

HedopmupoBanHoe cocTosinue B Touke. TeH3zop aedopMarimii.
['maBHbIe ocu u ri1aBHbIe Hedopmannn. OTHOCUTEIBHOE U3MEHEHUE
obwvema. O000mEHHBIN 3aK0H [ 'yKa /71t U30TPOITHOTO Tea.

VY nenpHas NOTEHIUANbHASA SHEPTUS AePOopMaliK: SHEPTUs
U3MEHEHUsI 00beMa U SHEPTUSI U3MEHEHUS (POPMBI.

[TpoyHOCT IPU CHOXKHOM HAIPSKEHHOM COCTOSIHUU. Teopuu
(KpuTepuu) NPOYHOCTH (HAaUOONBIINX HOPMAJIBHBIX HAIPSIKCHUH,
HauOOIBIINX JTUHEHHBIX TeopMalnii, HANOONBIINX KacaTeIbHBIX
HaIpsHKEHUH, YIEIbHON NOTEHUMAIbHOW SJHEPTUUA U3MEHEHUS
dbopwmpsl). Teopust mpounoctr Mopa.

CamocTosTenpHas padora. Pemmenue 3aqad mo remMam
«Hanpspk€HHOE COCTOSITHUE B TOUKE, TJIaBHBIC TUIOIIA/IKU U TJIABHBIC
HaIpsHKEHUsD», «BUIbI HATPSKEHHOTO COCTOSIHUSD,
«JlebopMUpOBaHHOE COCTOSIHUE B TOUKE).

CamocrostenpHas padora. MU3rubd ¢ KpydeHHueM CTEpKHS KPyTriioro
MOTIEPEYHOr0 CEUEHUs. DMIOPHI BHYTPEHHUX CUIIOBBIX (PAKTOPOB.
OrmacHoe ceueHue, onpeiesieHue HalPsSKEHUH, OTTACHBIE TOUKH.
Pacuétel Ha npouHoCTh. IIpuMepsl penieHus 3a4a4.

CamocTosrenpHas padora. Pemmenue 3a1ad mo remam «O1eHKa
MPOYHOCTU MaTepuaa Mpu CIOKHOM HAIMPsHKEHHOM COCTOSIHUU,
TEOPHUH MPOYHOCTIY, «M3rHb ¢ KpydeHUEM CTEPKHS KPYTIIOTO
MOMEPEYHOr0 CEUCHUsl, PaCYEThI HA MPOYHOCTHY.

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KP

1. 3yueHne N1eKIMOHHOIO MaTepHuaa.

2. BeinosiHeHre KOHTPOJIbHOM paboThl Ne 6 «Pacuérsl Ha
IPOYHOCTh IPU KOMOMHUPOBAHHOM HArpy>KEHUU CTEPIKHSIY.

23

YcroiuuBocTs. {luHaMuyecKkoe 1eHCTBHE HATPY3O0K.

28

CamocrosrenbHas paboTa. Y CTOHYUBOCTD YIIPYTHX CHCTEM.
ITonsTne nmotepu ycrounBoctu. Kpurnueckas cuia.

Y CTOMUMBOCTD LIEHTPAJIBHO CKATBIX CTEp KHEU. 3anada Diniepa.
3aBUCHUMOCTb KPUTHUUYECKOI CUJIBI OT YCIIOBUM 3aKpEIUIEHHs KOHIIOB
crepxHs. Kpurnueckoe Hanpspkenue. IIpenenst npuMeHnMoCTH
dbopmyisl Ditnepa. [ToTepst yCTOMYUBOCTH CTEPIKHS TIPH
HaIPSHKEHUSX, IPEBBIIIAIONINX IIPEIes IPONOPLHOHATIBHOCTH.
®opmyna Termaiiepa-Scunckoro.

Junamuueckoe HarpyxeHue. OCHOBHBIE BU/Ibl TUHAMHYECKHUX
Harpy3okK, J€HCTBYIOIINX HA KOHCTPYKIIVH.

JleiicTBue ynapHOU Harpy3ku. DHEPreTUYECKUI METOJ pacyeTa.
Junamuueckuii ko punuent. OnpeneneHue ynpyrux
NEPEMELIEHUI U HaIPsHDKEHNH. 3aBUCHMOCTh MEXaHUYECKHUX
CBOMCTB Marepuaia OT CKOPOCTH MPUIIOKEHHS HATPY3KH.
VcnbiTanus Ha yaap. Y aapHas BI3KOCTb.

CamocTosrenbHas paborta. PacueT cixaThix cTepxHel Ha
YCTOMUYHBOCTB. Pacuér ynpyrux cucreM Ha JEHCTBUE yAAPHON
Harpy3KH.

OIIK-1, OIIK-
12, OIIK-13




3agaHus U1 CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP

1. I3y4yeHue JeKIIMOHHOI0 MaTepuana.

2. CaMOCTOATEIBHOE N3YUEHHUE U KOHCIIEKTUPOBAHUE 110 TEMAM
«PanmoHanbHbIe HOPMBI TONEPEUHBIX CEYEHUH CKAThIX
CTEpXKHEN», «Y CTOMUUBOCTB KOJIEL U TPYO», «Y CTOMYUBOCTh
10ckoi (opmbl u3ruba», «IIpouHocTs MaTepuaioB npu
UKIMYECKH MEHSIOMMXCS HanpspkeHusx. [lonsarue 06
YCTAJIOCTHOM Pa3pyLIEHUU MaTepUaa U €ro Npu4YrHbI.
XapaKkTepUCTUKU LIUKIIOB HAaIPsDKEHUH. Jlnarpamma npeeabHbIX

ammmatya. Konnenrpaiws Hanpsbkennii. KosddunmenT 3anaca npu 24
Wnas xonrtakTHas padora: 0
IToaroToBka K 3K3aMeHY 30
IIpoBenenue sKk3aMeHa 6

Pasnen 5. METOJMYECKUE VKA3AHHUS JUISI OBVYAIOLIMXCS TI0 OCBOEHMIO
JIACHUTUIMHBI

W3ydyeHue AUCUUIUIMHBI (MOAYJsl) pPEKOMEHAYETCSl HadaTb C O3HAKOMJIEHMsT C  pabodeit
IPOrpaMMOi, €e CTPYKTYpOH M COJEep’KaHUEM pa3/eioB. YUeOHbI MaTepuasn CTpYKTYpUpPOBaH,
U3ydyeHHe  JUCHMIUIMHBI ~ OCYIIECTBISIETCS B TEMAaTHYeCKOH  IOCIe0BaTEelIbHOCTH.
3aHATHSA JIEKIIMOHHOTO THMA JAl0T CUCTEMAaTH3UPOBAHHbIE 3HAHUSA MO AMCLUIUIMHE (MOJIYJIIO),
KOHIIEHTPUPYIOT BHUMaHUE Ha HauboJjiee CI0KHBIX M BaXKHBIX BOMpocax. Bo Bpemst JeKIIMOHHBIX
3aHATUIA PEKOMEHAYETCsl BECTH KOHCIIEKTUPOBAaHUE yueOHOro Marepuaiia; oopaiiartb BHUMaHUE Ha
(GOpMYyJIUPOBKM U KaTEropuH, pacKpbIBAIOIIKME CYTh MpPOOJIEMBbI, SBIEHUS WIM MpOLEcca;
3a(huKCUPOBAThH BBIBO/IbI u HPaKTUYECKUe pPEKOMEH 1aluH.
[ToaroroBka K 3aHATHAM CeMHUHAPCKOIo THIIA BKIIIOYACT O3HAKOMJICHUE C
IUTAHOM  JTAaOOPaTOPHOIo 3aHATUS; PA0OTy C KOHCIEKTOM JIEKIWH, BBINOJIHEHHUE JAOMAIIHETOo
3ajaHus, paboTy ¢ y4eOHONl M y4yeOHO-METOAMYECKON JUTEpaTypoil, HAyYHbIMU H3JaHUSAMU U
AIIEKTPOHHBIMU 00pa30BaTENIbHBIMU PECypcaMM, PEKOMEHJOBAHHBIMU pabodel mporpaMmoit
JUCLUTUIMHBL (MOZYIIS).

CopepxaHue caMOCTOSATEILHOIM padoThI ONIpENCIIACTC paboueii IporpaMMmoin
JUCIHUIUIMHBL  (MOJlyJisl), OLIEHOYHBIMM M METOJMYECKMMHU MaTepuajamH, 3aJaHusMd U
yKazaHuAMHU npenojasaTess. CaMocTosTenbHasE paboTa MOKET OCYLIECTBISATHCS B ayAUTOPHON U
BHEayAUTOpHOU (opmax. DPGPEKTUBHBIM CPEIICTBOM OCYILECTBICHHUS CaMOCTOATENbHON padOThI
SBIISIETCA  DJIEKTPOHHass HMH(OpPMAIMOHHO-00pa3oBaTeibHas CcpelJa YHHBEpCUTETa, KOTopas
o0OecrieunBaeT JOCTYNl K oOpa3oBaTelbHOM mporpamme, pabGodel mnporpamme JUCIUIUIMHBI
(MOITyINist), K DJIGKTPOHHBIM OHMOJIMOTEUHBIM CHCTeMaM, MPOPECCHOHAIBHBIM 0Oa3aM JTaHHBIX H
UH(POPMALIMOHHBIM CIPaBOYHBIM CHCTEMaM.
M3y4eHne AMCHMILIMHBI (MOJYJIs) BKIFOYAET BBIMOJIHEHHE KOHTPOJIBHOM pPabOThI, TabopaTopHOH
paboTHI.

[lepuoanuHocTh poBeAeHUs, (POPMbI TEKYIIErO KOHTPOJIS YCIEBAEMOCTH, CHUCTEMa OIICHUBAHUS
xoJa OCBOEHUS JTUCIUIINH MIpEJICTaBICHbI B paboueii porpaMmme.
@®opMoii MPOMENKYTOUHOM aTTECTALUU 10 JUCHUILIMHE (MOAYIIIO) SBIISAETCS YK3aMEH.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE 141 YYEBHO-METOIMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B
n/n OuoOnuoTeKe, Uin
AIIEKTPOHHBIN a/ipec U3AaHUS
(pecypca) B cetu MuTepuer
YUYEBHBIE, YYEBHO-METOAMYECKHWE U HAYUYHBIE U3JJAHUA
1. |KymukoB, IOpuii  AnekcanmpoBud.  CompoTHUBICHHE 58

matepuanoB [Tekct] : kypc nekumii : yaeoHoe mocobue / HO.
A. KymukoB. Cankrt-IletepOypr: Jlanp, 2017. - 268, [1] c.
ISBN 978-5-8114-2449-8. Dx3eMIUIpLL: BCero 58.

2. |Kymukos, 1O. A. ConporuBnenue matepuayioB. Kypc ekt
[DnexTponnsiit pecypc] / Kymukos 0. A. Cankr-IlerepOypr:| https://e.lanbook.com/book/2
Jlanp, 2022. - 272 c¢. ISBN 978-5-8114-2449-8. 09807

3. |AnekcannpoB, Amnatonmii BacuieeBuu. ComnpoTHBIEHHE 46

MatepuanoB [Tekcr] : yueb. mis cTyaeHToB By30B / A. B.
Aunekcannipos, B. /1. IToranos, b. I1. [lepkaBuH ; nox pex. A.
B. AnekcannpoBa. U3n. 7-e, ctep. M.: Boiciias mikona, 2009.
- 559, [1] c. ISBN 978-5-06-006126-0. Dx3eMILIsIpbl: BCEro
46.

4. |benseB, @ H. M. COopHuk 3amad IO CONPOTHBIICHUIO
MmarepuaiioB [DnekTponnbiii pecype] / benses H. M., ITapmus| https://e.lanbook.com/book/2
JI. K., MeneaukoB b. E.lllepctaes B. A. 5-¢ m3m., crep. 09822
Cankr-IletepOypr: Jlann, 2022. - 432 ¢. ISBN 978-5-8114-

5. |Conporusnenne wmarepuanoB |[Tekcr] [c6. pacuerHO- 182 /
OPOSKTHPOBOY. 3aJaHMii ¥ Meron. ykasanus Kk wux| https://portal.volgatech.net/b
BhImosHeHuI0 | / [cocT. A. B. Auzpees u nip. ; oz pea. FO. A.|ooks/Andreev_soprotivienie
Kynukosa]. Msn. 5-e, mepepa6. u nom. Homkap-Ouma: materialov.pdf
MapI'TV, 2010. - 90 ¢. Ox3eMmaspsl: Bcero 182.

6. |MexaHn4eckue CBOWMCTBAa KOHCTPYKIIMOHHBIX MaTepHaliOB 67 /

[Tekcr] : [merox. yka3zanusi K jab. paboram 1o Kypcy| https://portal.volgatech.net/b
"Comnpotusnenune wmarepuanos"] / TOY BIIO "Map. roc.| ooks/Serdjukov_mexaniches
texn. yH-T"; [coct. B. H. Cepmiokos]. Homxap-Omna:|kie_svojstva_konstrukcionny
MapI' TV, 2011. - 48 ¢. Dx3emMmIspsl: Bcero 67. X materialov.pdf

7. |Conporusnenue Marepuano |[Tekcr] c0. pacueTHo- 170 /
NPOSKTHPOBOYHBIX 3aJaHuii W Meron. ykasanusi Kk wux| https://portal.volgatech.net/b
BhImostHeHuio / [cocT. : B. A. I'yceB [u ap.]. 2-e uzn., ucnp. u|00ks/Gusev_soprotivlienie_m
non. Momkap-Oma: MapI'TV, 2008. - 92 c. DK3eMILIApHI: aterialov.pdf
Bcero 170.

8. |Omropbl BHYTPEHHUX CUJIOBBIX (pakTOpoB [TekcT] : pacueTHO- 27 |
NPOCKTUPOBOY. 3aJaHMs W MeTOA. YykaszaHnus Kk ux| https://portal.volgatech.net/b
BeImosIHEHUI0 / "Map. rtoc. TexH. yH-T"; [coct. C. TI'.|ooks/Kudrjavcev_jepjury_vn
KynpsBues]. Momkap-Oma: MapI'TV, 2010. - 66 c. utrennix.pdf
OK3eMILIAPEL: Bcero 27.

9. |KynpsBues, C. I'. ConporuBneHue marepuanoB. MHTEepHET-

TECTHpPOBAaHUE 0a30BBIX 3HAHUU [DIEKTPOHHBIA pecypc| /
Kynpssues C. I'.,Cepatoko B. H. Canxkt-IletepOypr: Jlans,
2022. - 176 c. ISBN 978-5-8114-1393-5.

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

IMPO®ECCHUOHAIJIBHBIE bA3bI JAHHBIX 1 THOOPMALIMOHHBLIE CIIPABOYHBIE

CHUCTEMBI
1. |CnpaBouno-nipaBoBas cucremMa KoHcynpTaHT+ http://www.consultant.ru
2. |UudopmarmonHo-nipaBoBoii optai ['apaHT http://www.garant.ru




3.

[IpodeccuonanbHbIe CITpaBOYHBIE CUCTEMBI TeXdKCcepT

http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHHYECKast 6a3a v MPOrpaMMHOE 00eCTICUeHUE

NeNe | Ayauropuu st npose- | IlepeueHb oCHOBHOTO 000pyIOBaHUS [IporpammHuoe
/T |IeHUs YICOHBIX 3aHATHH, oOecrieuenue
CaMOCTOSITENILHOM pado-
ThI U IIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 153 (1) N3MEPUTEJIbBH.CUCTEMA Microsoft Windows
CHUUT-3 (1),|Enterprise, CnpaBounas
N3MEPUTEJIBH.CUCTEMA IpaBoBas cucrema
CUUT-3 (1), UCIIBIT.MAIINHA |"KoucynpTaHT [Tmroc",
I'PM-1 (1), Komep wasTHuKOBBI|Microsoft Office
WRM (1969r) (1), Konuposanbnas|Standard, Arent Dr.Web,
mammsaa FC-210 (1), MAIINHA KM-|Kommuiekt I'APAHT-
50-1 (1), MAILIMHA PA3PBbIBHA [Macrep, Microsoft
NP 5047 50-02 (1), MAIIWHA/|[Access, Microsoft Visio
PA3PBIBHASI P-5 (1), Mownwurop|Professional,  Microsoft
LCD Samsung 19" SM 940 N (1),|Project Professional,
OCHWJUIOTPA® MO 71.1 (1),|Microsoft Visual Studio
YH.UCIIBIT MAIIMHATMC20 (1),|Enterprise, Komrutekt 10
YCTAHOBKA IIITY-7 (1), Kommnekrt|ans pemeHus: OCHOBHBIX
yuebHou mebenn (1) M0JIL30BATEILCKUX 33124
2. 154 (1) ABTOMaTH3MPOBAHHBIN KOoMIUTEKC 11 | Microsoft Windows
MpoBeJIeHUs] OILleHOK BuOpoak. moseii|Enterprise, CrnpaBouHas
OTPaK].KOHCTPYKIIH (1),|mpaBoBas cuctema
Nzmepurens " UAX-1" (1),|"Koncymerant  Ilmoc",
Wsmepurens " JITU " (1), MOJIEJIb[Microsoft Office
JUIL TEMOHCTP (1), MOJEJIb|Standard, Arent Dr.Web,
KHUTAWMCK.BOJITO (1), Monutop|Kommiext I'APAHT-
17" DELL (1), Monutop 19"(Macrep, Microsoft
Samsung 940MG (DOCSK) (1),|Access, Microsoft Visio
Mownwutop LCD Samsung SM 17" (1),|Professional, ~ Microsoft
Hoytoyk Samsung NP -RF 511-[Project Professional,
SO02RU 15,6" (1), Hoyroyk Voyager|Microsoft Visual Studio
W510L i1740(PM|Enterprise, Kommuexr 110
1,73/533)1915GM/512/60 (1), IIK ICL|nnst  pemieHuss OCHOBHBIX
RAY S301.2|moab30BaTenbCKUX 3a1a4
CHCT.OJIOK,KJIaBUAT, MBI, MOHUTOP
Samsung P2250G KUV WZ1217) (1),
[IPUBOP ®U3UYECKHI MO (1),
[Mpunatep Canon Jet Pixma iP4700 (1),
Cucr. 610k Pen D 945 3.4 DDR 2
1024*2/FDD  3.5/250  Gb/DVD-
RW/kn-+MbIib+KOBpUK (1),
Cuctem.06510K P-Athlon64 X2
6000/1024*2M6/320
Gb/knaBuarypat+meiinib+koBpuk (1),
YCTAHOBKA TIIEHTP V. (1),
3. 155 (1) Jlabopatopnass  ycranoBka"Mopens|Microsoft Windows

M1" (1), JlabopaTopHas

Enterprise, CipaBouHas




ycTaHoBka'"Moenb M2" (1),|mpaBoBas cucreMa
JlaGopatopnass ~ ycranoBka"Mopens|"Koncynerant  Ilmioc",
M3" (1), Jlaboparopuas|Microsoft Office
ycraHoBKa'"MoJienb M4" (1),|Standard, Arentr Dr.Web,
MAHIINHA P-10 (1), MAILIMHA P-|Kommuekt 'APAHT-

20 (1), MOJEJIb KOHYC TPEHUS |Macrep, Microsoft
(1), Okxpan Ha mratuee 180x180 (1),|Access, Microsoft Visio
Komrutekr yaeOHoit mebernu (1) Professional,  Microsoft

Project Professional,

Microsoft Visual Studio
Enterprise, Kommekt 110
JUTSL PEIICHUST OCHOBHBIX
MI0JIb30BATEIIHCKHX 33134

Pazmen 7. ®OPMbl KOHTPOJISI OCBOEHUA AUCHUITIMHBL ®OHJ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHBI HaA:
- YCBOCHHE TCOPETUYECKOT0 MaTepuaiia (00beM 3HaHUH, ITyOuHA YCBOEHHUS ), MPEAYCMOTPEHHOTO
paboueil nmporpamMmoit;
- YMEHHE WH3jaratb MaTepuayl (YETKOCTh, TPAMOTHOCTh H3JIOKEHHS MaTepuayia, TOYHOCTb U
MOJIHOTA BOCITPOU3BEICHUS yUeOHOTO MaTepHraa);

- YMEHHUE MPUMCHSATh TCOPETUUCCKUE 3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3aJaHHH.
IIxama OLICHUBAHMIA IMPEACTABIICHA HUKCE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepun oneHnBanus
2JIEMEHTOB OLICHUBAHMUSI
KOMITIETEHIIUH
IToporossIii OOyuvaromuiics MWMeeT 3HaHUS OCHOBHOIO Marepuana,| yJaoBier-
YPOBEHB IIPOSABIIAIET YMEHHUE JIOTUYHO €ro Hu3JjlaraTb, HO MOJKET| BOPHUTEIBHO
JOTyCKaTh ~ HETOYHOCTH B UB3JIOKEHUU  MaTepuana,
HE/JIOCTaTOYHO TMpaBUIbHBIE (OPMYIMPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BHIIIOJIHEHUN IPAKTUUECKUX 3aJaHUM.
[IpopBunythiii  [OOyuatomuiics TBEpAO 3HAaeT MPOTrPaMMHBIA MaTepHai,| XOpolIo
YpOBEHBb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPAaBUIIBHO
MPUMEHSIET TEOPEeTUYECKHE TOJOXKEHUS TpU pElIeHUuU
MPAKTUYECKUX BOIPOCOB U 3aj]lad, BIaJeeT HEOOXOAWMBIMU
HaBbIKaMU ¥ MPUEMaMH UX BbIOJTHEHUS
Bricokuit ypoBenb |OOyuatomuiicss ri1yOOKO M NPOYHO YCBOWJ MPOrPAaMMHBIM|  OTIMYHO

MaTepuaj, TPAaMOTHO W JIOTHYECKH CTPOWHO €ro H3JIaraer,
JIaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOW, MPH 3TOM
oOydaromuiicss He  3aTpydHsAETCS C  OTBETOM  IpHU
BHJIOM3MEHEHUH  3aJIaHus, CBOOOJHO  CIpaBJIsSIeTCS  C
3aladyaMH, BOMPOCAMH W JIPYTUMH BHJIAMH TPUMEHEHUS
3HAHWW, ITOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoi
TUTEPATypO, TMEPUOJUUECCKUMH HU3JAHUSIMH, TMPABUIHHO
000CHOBBIBAET TPHHATHIC pEIICHHUS, CBOOOJHO BJIA/IEET
pa3HOCTOp0HHI/IMI/I HaBbIKaMH, HpI/ICMaMI/I BBITIOJIHCHU A
MPaKTHYECKUX padoT




7.1. [IpoMexyTOUHAS aTTECTAIHS 00YJAFOIIUXCS
[TpomexxyTrouHasi artecTanus 0OydYarOIIMXCsl HAIIPAaBJICHA HA OLICHUBAHHME PE3yJIbTaTOB OOYYCHUS
M0 TUCIUTIUIAHE (MOYJIIO) ¥ IPOBOTUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIICHOYHBIX CPEJICTB.

[IpuMepsl TUNOBBIX KOHTPOJBHBIX 3aJaHuii ®u3 0a3bl (oHZAa OICHOYHBIX CPEICTB TIO
00pasoBaTenbHOI ITporpamMmme.
3a0aHue 1.

Ona  6anoK, cxembl KOTOpbIX MpeAcTaB/ieHbl, OMNpeaennTb  peakumnm  onop, MOCTPOUTb
3Mopbl MOMEPeYHbIX CUA W 3Nopbl  M3rMbaloWmMXx MOMEHTOB. [NA Ka)KAOW CXeMbl OnpeaenvTb
MaKCUManbHoe 3HayeHue usrnbatolero MOMEHTa My max (NO abcontoTHOM
BeAUYMHe). BenunuuHbl F, L, g, a 3apaHbl.

3adaHue 2.

[na Bana 3ybyaToli nMepedaum COCTaBUTb PACHETHYHO CXeMy B BEPTMKa/NbHOW MAOCKOCTM, onpeaenvTb
peakuun MOAWUNHUKOB B BEPTMKAJIbHOM MJIOCKOCTWU, MOCTPOUTL 3MIOPY MOMEPeYHbIX CUA U 3Mopy
N3rnbatoLLMX MOMEHTOB B BEPTUKA/IbHOM NIOCKOCTH.

Ha pucyHke: F— paguanbHas, T - OKpyXKHas COCTaBAsOWME YCUAUIA 3aUenieHuns.

Mpu nepexoae K pacyeTHOM CXeme Basa MOALWMMHUKA CYMTATb KaK LWapPHUPHbIE MPOCTPAHCTBEHHbIE
Onopbl, CUNAMM TPEHMA B ONOPaxX NpeHebpeub.

3adaHue 3.

Ona  6anok, cxembl KOTOPbIX MpeAcTaBiAeHbl, OnpeaenuTb  pPeakuunm  onop, MNoCTPOUTb
3NIOpbl  MOMEPEeYHbIX CUA U 3Nopbl  M3rMbBaloWMX MOMEHTOB. 1A Kaaol cxembl Onpeaenuntb
MaKCMManbHoe 3HayeHue nsrnbatolLero MomeHTa My max (NO abconoTHOM
Be/NUYNHE). BennumHbl g, @ 3a4aHbl.

[Tpumep sK3aMeHaIMOHHOTO OMIleTa:

1. Cunbl BHeNIHME U BHYTpeHHUE. MeTo]1 ceueHuil. BHyTpeHHMEe CuoBbIe (PaKTOPHI B MONEPEUHBIX
CEUEHHUAX CTEPHKHS.

2.HanpskeHus B CeUeHUH CTEP KHS IIPU TUIOCKOM TornepedHoM u3rude. ®opmyna J[.1.
Kypasckoro.

3. 3agaya: Pama coCTOMT M3 IByX 4acTeid, COSJMHEHHBIX MapHUpoM. B Touka A u E 3akperuieHa npu
oMoy mapHupoB. [IpuioxkeHHas Harpy3Kka IpeACTaBIeHa Ha pUCYHKe. Pasmepsl gaHbl B MeTpax. Haiitu
peaxkuuu omnop.

[Tepeuenb BOPOCOB AJIsI HPOBEAECHUS MPOMEKYTOUHON aTTECTALINU

Cemectp 5

1. OCHOBHble NOHATUA Kypca «CONpPOTUBAEHNE MAaTEPUANOBY: MPOYHOCTb, }KECTKOCTb, YCTOMNYMBOCTD.
PeanbHblli 06BEKT U pacyeTHan cxema. KnaccuduKkaumsa Ten no reoMeTpuyeckum napameTpam.

2. OcHOBHble rMNoTe3bl 0 CBOMCTBaX MaTepuana. KnaccudumKkauma BHeWHNX cun (obbemHble,
NOBEPXHOCTHbIE, pacnpeseneHHble, COCPeA0TOYEHHbIE, CTaTUYECKUE, ANHAMUYECKue).

3. MpuHuMnbl Kypca «ConpoTUBAEHME MaTepManoBy.
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MeTton CG‘-IEHVIVI, BHYTPEHHWE CNN10BbIE q)aKTopr B nonepeyHoM Ce4eHUn CTeEPKHA.

MoHATME O HanpAXKeHUKU. HanpaskeHne nosiHoe, HoOpManbHOe, KacaTtesibHoe. Hanps»keHHoe
cocTosiHMe B TouKe. CBA3b BHYTPEHHMX CUNOBbIX GaKTOPOB C HAMPAXKEHUAMMU.

MepemelueHuns n gedopmaumm (MMHENHbIe, YII0oBbIE).

PacTaxeHue 1 cxxaTue NPAMOro CTepXKHA. TMnoTe3a NN0CKMX cedeHnin. BHyTpeHHMe cubl 1
HanpAXXeHuA B NoNepeyHoOM CeYEHUN CTEPIKHA. HanpaxeHnA B HAKIOHHOM CEYEHUU CTEPIKHA
Npu pacTAXeHUN-CXKaTUM.

MNepemeleHns n gepopmaumm. 3akoH lNyka. Moaynb ynpyroctn. dedpopmauum npogonbHble
nonepeyHble. KoadpduuneHT MNyaccoHa.

MexaHu4ecKme UCNbITaHMA MaTePUANOB Ha PaCcTAXKEHWE U CxKaTue. [narpamMmbl pacTAKeHUA
NAACTUYHDBIX U XPYMKUX MaTepnanos. YCN0BHAA U UCTUHHAA AMArpamMbl
HanpAXeHUn. [narpammbl CXKATMA PA3INYHbIX MATEPUASIOB.

MoTeHunanbHan saHeprus gepopmaumm NPU pacTaxKeHUU-cKaTum. PaboTa, 3aTpayeHHas Ha paspbiB
obpasua.

MexaHnyecKme CBOMCTBA N MEXaHUYECKNE XapaKTePUCTUKN MaTepmasnos.

PacueTbl Ha NPOYHOCTb 1 XKECTKOCTb NPU PACTANKEHUM N CxKaTun. MNpeaenbHoe 1 gonyckaemoe
Hanpsa)eHus, ycnosua npodHoctu. KoadduumeHT 3anaca NPoOHHOCTU. YCI0BME HECTKOCTH.

YncTbI caBuUr. 3aKOH NApPHOCTM KacaTesibHbIX HAaNPAXEHUN. AHaN3 HAaNPAXKEHHOro COCTOAHMA
npwn YMcTom casure. [ilnarpamma HanpaxeHui. 3akoH MNyka npu casure. Mogynb casura.

KpyyeHue cTep:kHA Kpyraoro nonepeyHoro ceyeHus. M’mnoresol. Boisog dopmynbl gis
onpeaeneHnsa KacaTesIbHOro HanpsxKeHwusA. MNoNAPHbIA MOMEHT MHEPLMM U MOAAPHBIA MOMEHT
COMPOTMBAEHMA Kpyra U KobLa.

OnpeaeneHne B3aMMHOTO yria NOBOPOTa cedeHmi. OTHOCUTE/bHbIN YroN 3aKpyYnBaHMS.
MoTeHuManbHasA aHeprna Npu Aepopmaumnn KpyyeHue.

YcnoBMA NPOYHOCTM U KECTKOCTU NPU KpyuyeHUW. PacyeTbl Ha NMPOYHOCTb U }KECTKOCTb NpK
KpyyYeHun (Tunbl 3a4auy).

[eomeTpuryecKmne xapakTepmucTUKKU nonepeyHbix ceyeHun CTEepXHA. Cratnyeckme MOMEHTbI
nnowaau. Oceseble, I'IOJ'IFiprIﬁ n LLeHTpO6E)KHbIﬁ MOMEHTbI UHEPUUN. M3meHeHne MOMEHTOB
UHEPUUN NPU NapanaesibHoOM nepeHoce oceM KOOpAWuHar.

OceBble MOMEHTbI MHEPLMU NpOCTENLLMX GUTYP (MPAMOYTONbHUK, TPEYTONbHUK, Kpyr).

M3meHeHne MOMeHTOB MHepL UM Npu NOBOpPOTE ocen KoopAuHaT. [NaBHble OCK U TNaBHble
MOMEHTbI MHEPUUN.

MAoCKNin M3rnb cTep:kHA. BHyTpeHHMe cunoBble pakTopsl. MpaBuno 3HakoBs. AnddepeHumnanbHble
3aBUCMMOCTM MEXAY , , g.

YuncTbli n3rnb. OcHOBHbIE rMMNoTesbl. BbiBoa dopmynbl ANsA onpeaeneHns HOPMaabHOro
HanpPAXKeHUA Npu YncTom nsrmbe. 3aBUCMMOCTb U3MEHEHWNA KPUBM3HbI OCK Baskn oT
n3rnbatoLLero MoOMeHTa. HecTKoCTb MONePeyYHoro CeYeHUn CTePKHA Ha U3rno.

PaumoHanbHble popmMbl NoNepeyHbIX ceuyeHnii 6anok: ABYTaBp, WBeNep, TPEXCNONHAA
KOHCTPYKLMA. Basika paBHOro conpoTuBieHns u3rnoby.

KacatenbHble HanpAaxXeHnAa npn n10CKOM nonepevyHom nsrnbe CTep)KHel\/‘I CO CNNOWHbIM
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nonepeyHbIM ceyeHnem. Boisog popmynbl HypaBckoro. KacaTtenbHble HanpsKeHusA npm
nonepeyHom nsrnbe 6anKkuM NPAMOYroIbHOTO NOMEePEYHOro CeYEHMA, KPYrIoro NonepeyHoro
ceyeHumsn.

PacyeTbl Ha NPOYHOCTb MPU NAOCKOM M3rnbe (Mo HOPMasibHbIM HaNPAXKEHWUAM, MO KacaTelbHbIM
HanpsXXeHuam).

MNepemelLeHns Npu NJIOCKOM nonepevyHom n3rnbe 6anku. OnpegeneHme nepemeLleHMn MeToaom
WHTerpmpoBaHua guddepeHLnanbHOrO ypaBHEHUA yNpyroit AMHKUKM 6anku. Mpumep. PacyeTbl Ha
YKECTKOCTb NPW NJI0OCKOM fonepeyHom nsrmbe.

O6o6uieHHas cuna n obobLLeHHoe nepemelyeHme. PaboTa BHeLWHMX cui. Teopema 0 B3aMMHOCTU
paboT. Teopema 0 B3aMMHOCTM NepemeLLeHuni. NMoTeHunanbHas aHeprusa ynpyromn aedopmaumm
CTepXKHA B 06Lwem cnydae ero HarpyxeHus. Teopema KactunbaHo.

UHTerpanbl Makcsenna-Mopa. OnpegenieHne ynpyrux nepemeLLteHnii ¢ NOMOLLbIO MHTErpanos
Mopa. Mpumep.

Bbluncnenune nHterpanos Mopa no npasuny BepelaruHa. MNpumep.

Teopus HanpsaKeHWA. HanpaxKEHHoe coCToAHME B TOUKE. TEH30p HanpaXKeHus. [NaBHble
NAOLWAAKN M FNaBHble HanpPAXKeHUA. MHBapMaHTbl HanpaXeHHOro coctosHuA. Knaccudukauma
HanpPAKeHHbIX COCTOAHUMN.

JedopmunpoBaHHoe cocTosHMe B ToUKe. TeH3op aedopmaunii. O6bEmHan gedopmaums.

0606LWEHHDBIN 3aKOH yKa 41a M30TPOMHOTO Tena. MNoTeHuManbHaa sHepPrus ynpyrom
aedopmaumu. MNoTeHUManbHaa sHepPrua N3meHeHMsa o6bema U nsmeHeHMA Gopmbl.

MpOYHOCTb NPU CNOKHOM HANPAXKEHHOM COCTOAHUMU. [lepBan U BTOpaa TeOpPUM NPOYHOCTU. TpeTba
M YeTBEpPTaA Teopum NpoYHOCTU. Teopua npoyHocTn Mopa.

KombuHMpoBaHHOe Harpy:KeHue cTepskHa. Kocoi narnb. dntopbl BHYTPEHHUX CUI0BbIX GAKTOPOB.
OnpeneneHne HOPMabHbIX HAMPSAXKEHWUIA U NONOKEHUNA HEUTPANBHOW JIMHUN B MONEPEYHOM
ceyeHuKn. OnacHble TOYKM B CEYEHMU. YCNOBUA NPOYHOCTHU.

BHeLEeHTPeHHOE pacTaAXKeHue — cxKaTre. INoPbl BHYTPEHHUX CUNO0BbIX PpakTopos. OnpeaeneHune
HOPMasIbHbIX HAMPSXEHUI U MONOKEHUA HEMTPAIbHOW IMHWUM B NONEpeYHOM ceyeHun. OnacHole
TOYKM B CEYEHUW. YCNOBUA MPOYHOCTU. ALPO ceyeHus.

M3rnb c KpyYyeHMem CTepPKHA KPYTroro NonepeyvyHoro cevyeHus. Intopbl BHYTPEHHWUX CUNOBbIX
¢dakTopos. OnacHoe ceyeHne, HeMTPanbHasA MHUA, ONACHbIE TOYKU, YCIOBUSA NPOYHOCTM.

YCTOMUMBOCTb yNpyrnx cuctem. MoHATUE NOTepuU ycToMunBoCTU. KpuTnyeckas cuna. YCToliumMBoCTb
LLEHTPaNbHO CXKaTbIX CTepyKHel. 3agaya diinepa. 3aBUCUMOCTb KPUTUUYECKOW CUIbI OT YCNOBUIA
3aKpenaeHusa KOHLLOB CTEPXKHA.

KpuTtuueckoe HanpsxkeHue. Mpeaenbl npuMmeHMMocTn popmynbl diinepa. MoTepa ycToMmunmBoCTH
CTEPXKHA NPU HANPAXKEHUAX, NPEBbILIAOLWMX Npesen NponopunoHanbHoctu. Popmyna
TeTmanepa-AcnHcKoro.

PacueT cxKaTbIx CTEpPXKHEN Ha YCTOMYMBOCTb. PaunoHanbHble GOopMbl NONEPEYHbIX CEYEHUI CHATbIX
CTEPKHEN.

OCHOBHble BUAbI AMHAMUYECKMX HAarpy3oK, AeNCTBYOWMX Ha KOHCTPYKUUK. [leiicTBUe yaapHOM
Harpysku. dHepreTUYyeckuin metog, pacyeta. uHamuueckuin KoapduumeHT. OnpegeneHme ynpyrux
nepemeLeHNn N HanpPsKEHNN.






