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PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.21 ConpoTuBieHne MaTeprasoB

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crienuanbHOCTD) 15.03.06 MexarpoHuka 1 poOOTOTEXHHKA
KBanudukanus BeITyCKHUKA bakanasp
(6akanaBp/MarucTp/CrelUaImucT)
HanpasnenHoctsb TexHosornuu aBromMaTu3alyy 1 podOTU3alUK TPOU3BOJICTB
Kypc 2
Cemectp 4
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 180/5 4acOB/3a4ETHBIX €IMHHII

Jlexknun 36 JacoB

JIaboparopHbie pabOTHI 36 JacoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 72 4acoB

KonTakTHas paboTta mo sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 72 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DKk3amMeH 4 cemMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 15.03.06 MexaTpoHHKa U pOOOTOTEXHUKA

[TporpamMmmy cocTaBuIu:

JIOLIEHT CMulIM COI'JTACOBAHO C.I'. KynpsBiies
(1OMKHOCTD) (xadenpa) (N.0. damuus)
CTapUIMi MpenoaBaTesib CMulIM COI'NTACOBAHO KO.M. bynnakoBa
(1OMKHOCTD) (xadenpa) (N.0. damuius)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadenpsl, 3a KOTOPOM 3aKperyieHa TUCITUTUINHA

Kadenpa conpoTuBienus MaTepuaaoB U MPUKIAIHON MEXaHUKU

(HammMeHoBaHUe Kadeaphl)
05.02.2024 pOTOKOJ Ne 4

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO C.I1. UanoB

(1.0. ®amunus)

Pabouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIECH(MMU )

kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.
3aBenyromuii kageapoit COI''TACOBAHO A.N. [TaBnoB

(M1.0. ®amunus)

[Ipencenarens MeToauyeckoil Komuccud (akyiapbTeTa (MHCTUTYTA), B KOTOPBIM BXOAMT
BBHITTyCKaromas kadeapa

COTI'JTACOBAHO A.A. Mensakos

(1.0. ®amumnus)

Okcnept(sl): Makapos /I.E., Bexymuit nnxxeHep-koHcTpykTop AO «Mapuiickuit
MaIIMHOCTPOUTEIBHBIN 3aBO

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 12.03.2024 r.
Crernanuct yuebno-meroauueckoro neatpa COI'JTJACOBAHO /T.A. CmupHoBa/



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 |HMHIAUKATOPA TOCTHKEHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. OIIK-1 OIIK-1.2 Bnanets: 3HAHUA:
Cnocoben MeTOJaMHI yMEHHUS:
HPUMCHATD MaTeMaTHICCKOro HaBbIKM: BiajeTs HaBpIKaMu IPaAKTUYECKOTrO
CCTCCTBCHHOHAY |aHaIn3a 1 pacyera Ha MPOYHOCTh, KECTKOCTh U YCTOMYMBOCTh
YHBIC U MOJZICJINPOBAHMA JIeTaJIel PU Pa3IMYHbIX BHEIIHUX BO3JICHCTBHSIX.
OOILICHHKEHEPH [OIIK-1.3 VMmeTb: pewats |3HaHHS:
bIC SHaHWAL, HCCTaHapTHBIC YMeHHs: YMETh pelaTh 33/1a4i ONTUMAJIBHOIO
MCTOJTEL npoQecCuoHabHbIE MPOEKTUPOBAHUS JIETATICH.
MATCHMATHICCK 33199y, B TOM YKCIIE B HABBIKH:
Oro aHaM3a U |HoBOW MM HE3HAKOMOI
MOJICTTUPOBAHHUSA |chenie 1 B
B MEXIUCIUTUTHHAPHOM
npogeccHoHab KOHTEKCTE, C
HOH IpUMEHEHHEM
ACATCIIBHOCTH  [nvaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX U
PO eCCHOHATBHBIX
3HAHUU
OIIK-1.1 3HaTs: 3HAHUsI: 3HaTh OCHOBHBIE METO/IbI pacyera Ha
MaTeMaTU4YEeCKue, MIPOYHOCTB, )KECTKOCTh U YCTOMYMBOCTD JI€Tajel Ipu
€CTeCTBEHHOHAYYHBIC U |PA3JINYHBIX BHEIIHUX BO3ACHCTBUAX.
TEXHUYECKHUE METObI JIsl [YMEHUSI:
WCIIOJIb30BaHUS B HABBIKU:
npodeccuoHanbHOM
NeSTETbHOCTH, a TAK)Ke
XapaKTEePUCTUKH
OCHOBHBIX BHJIOB
MCXOJIHBIX 3aTOTOBOK U
METOJIOB UX MOJIYICHHS
2. OIIK-11 OIIK-11.1 3nats: 3HaHMsA: 3HaTh OCOOEHHOCTH Mepexoia OT PeaJbHOIro
Crocoben TEXHOJIOTHYECKHE 00BEKTAa K PACUETHOH cXeMe.
pa3pabaTeiBaTh |BO3MOKHOCTH CPEJICTB  |YMEHHS:
Y TIPUMCHSTH aBTOMAaTHU3AlNH U HABBIKU:
ITOPUTMBI U MeXaHU3aluu
COBpPEMEHHBIE  |ITPOU3BOCTBEHHBIX
nudpoBbIe IPOLIECCOB




nporpammubie  |OIIK-11.2 YMmers: 3HAHUA:

METOBI OpPraH130BbIBATH YMeHHsA: YMETh COCTaBUTh PACUETHYIO CXEMY
pacyeToB U pa3paboTKy u UCCIIEYEMOro 0ObEKTa.

MMPOCKTUPOBAHUA | TPUMCHCHUC AJITOPUTMOB (HaBBIKH

OTJIENTbHBIX 1A COBPEMEHHBIX

YCTPOWCTB U U(POBBIX MPOTPAMMHBIX

MOJICUCTEM METOJ0B PaCU€TOB U

MCXATPOHHLIX U |IIPOCKTUPOBAHUA
pO6OTOTeXHI/I‘{eC OTACJIBHBIX YCTpOfICTB u
KHUX CUCTEM C MMoACUCTEM MEXATPOHHBIX
HUCIIOJIB30BaHHUEC |H pO6OTOTeXHI/I‘IeCKI/IX

M CTaHAAPTHBIX |CHUCTCM

ucnoiauteabuel |OIIK-11.3 Brnaners: 3HAHUA:

XU HaBbIKaMHU ITPOBCPKU YMeEHHUA:

YHOPABJAIOMUX  [3CKU3HBIX U TCXHUYCCKUX | gappIkK: BiajgeTs HaBbIKaMu BRIOOpA ONITUMATBHON
YCTPOWCTB, IIPOCKTOB, PabOYHX PacUYeTHOU CXEMBI JIJIsl PEaJIbHOTO 00BEKTA.

CpEICTB YepTexKel CpeacTB

aBTOMATHKHU, aBTOMAaTH3allNH U

W3MEPUTEIIbHOW [MeXaHU3alluu

u MIPOU3BOJICTBEHHBIX

BBIUHCIIUTENHHO |IIPOLIECCOB
1 TEXHUKH B
COOTBETCTBUHU C
TEXHHYECKUM
3aJJaHUEM,
pa3pabaThiBaTh
G poBsIe
AITOPUTMBI U
MPOTPaMMBI
yIIpaBICHUS
pPOOOTOTEXHUYEC
KHX CHCTEM

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucuunianHa oTHOcUTCes K 00s3aTenbHoi yactu OITOIN.

JucnumnnuHa sSBIseTcs 00s53aTeTbHON

Jns  npomomkeHuss  (GopMUPOBaHHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI  3HAHMS
npenuectsyrommx aucuuiuind: Marematuka (OIIK-1), ®dusuka (OIIK-1), Haueprarenbhas
reomerpusi u unxenepHas rpadpuka (OIIK-1), OcnoBel mpoextupoBanus (OIIK-1), OcHoBbI
nporpammupoBanus (OITK-11)

WN3yuaemas JOUCHMIUIMHA SBJISIETCS OCHOBOM JJsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIIETEHIIMH B CIEAYIONINX MpakTUKax: YueOHasa npaktuka. HaydHo-uccienoBatenbckas pabora
(monmydyeHWe ~ TMEPBHYHBIX  HABBIKOB  Hay4YHO-HCClienoBaresnbckoi  pabotsl)  (OIIK-1);
rocy/1apCTBEHHOW MTOroBOil aTTectauuu B ¢opme: BolmonHeHue, MOArOTOBKAa K MpOLEAype
3alUTHI U 3alUTa BRITYCKHON KBanupukanuonHoi padotsl (OIIK-1), BeimonHenue, moaroToBka K
IpOILIeAypE 3alUThI U 3alUTa BBITYCKHOM kBanudukaironuoi padots! (OITK-11)

Pasnen 3. OIIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI M4

ﬂJ’IH (bOpMI/IpOBaHI/Iﬂ 3asABJICHHBIX KOMHCTCHHI/Iﬁ HCITOJIB3YIOTCA METOAOJOTHYCCKHUE TCXHOJIOI'UH,



peanu3yronye JAeATeIbHOCTHBIH, JIMYHOCTHO-OPHEHTHPOBAHHBIM, INPAKTHKO-OPUEHTHPOBAHHBIN
noaAXOAbI.

OCHOBHBIMU CTPAaTETHYECKUMHU TEXHOJIOTHSIMU SBIISIFOTCS: JICKIIMOHHBIC 3aHSTHUS, TPAKTHYECKUE U
n1abopaTOpHbIE 3aHATHUS, IPOLEAYPHI CaMOOOyUEHUS

Ha noctmwxeHne KOHKpETHBIX Iienieid oOy4deHus HalpaBiIeHbl NpPUMEHSEMbIE TaKTHYECKHE
TCXHOJIOTUH: 3aaHHUA, I/IH(i)OpMaL[I/IOHHbIG, KJIaCCHYCCKas JICKI U

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

4 cemecTp

N Komnuectso | @opmupyemslie
Buabl u Tembl 3aHsATHI

4acoB KOMIIETCHIIMU
OcHOBHBIE IOHATHSA U MCXOAHbIE I0JIOKEHUS Kypca. 16 OIIK-1, OIIK-
11
Jlexuus. OcHOBHBIE MOHATHUS Kypca «COIPOTUBICHUE MATEPUATIOB. 2
Cxemaruszanus 371€MEHTOB KOHCTPYKIIMI U BHEITHUX HAarpy30K.
OcHoBHbIE TUIIOTE3bI O CBOMCTBaxX Marepuana. [lpuHuumnsl kypca.
Merton ceuenuii. BHyTpeHHUE CUIIbl U BHYTPEHHHE CUIIOBBIE
(haKTODEL.
JlaboparopHnas pabota. Meton ceuenuii. [loctpoenue smop 2
IIPOJIOJIBHBIX CHJI M KPYTSAIIMX MOMEHTOB JUISl CTEPKHEH.
Jlexuus. [lonsitre o HanpsixkeHnu. HanpsikeHue noiHoe, 2

HOpMaJIbHOE U KacaTesbHoe. HanpsskeHHOe COCTOsSIHUE B TOUKE.
CBsI3b BHYTPEHHHMX CHUJIOBBIX ()aKTOPOB C HAMPSKEHUSIMH.
[Tepememenus u nedpopmanuu (JIMHEHHBIE, YIIIOBBIE).
JledopMHUpOBaHHOE COCTOSHUE B TOUKE.

JlaGopaTtopHnast pabota. Merox ceuenuii. [loctpoenue smtop 2
MOMEPEYHBIX CUJI U M3TUOAIOIIUX MOMEHTOB JiJisi 0ajoK.

3aaHus A CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJHEHHE
KP, PI'P

1. u3yyeHue JIEKIIMOHHOTO MaTepUana;

2. BBINOJIHEHHE pacyeTHO-Trpadudeckoil padoTsl Nel «mropsl
BHYTPEHHUX CUJIOBBIX (DAKTOPOBY;

3. HOArOTOBKA K TEKYIIEMY KOHTPOJIO: BHIIIOJHEHUE KOHTPOJIBHOU

paboTEL 8

PacrsizkeHue u cxkarme. 22 OIIK-1, OIIK-
11

Jlexius. PacTspbkeHue U ckaTue mpsMoro crepkHs. BHyTpeHHue 4

CHUJIbI M HAIIPSKEHUS B TMONEPEYHOM CEUCHUU CTEPHKHS.
[Tepememienus u nedopmanuu. 3akoH ['yka. [loreHnanpHas
sHeprus nedopmaiuu npu pacTsoKeHUH-ckatuu. McenenoBanme
HaIpPsHKECHUI: HAIIPSKEHUS B CEYEHUAX, HAKJIOHHBIX K OCU CTPEXKHS,
MIPU PaCcTsDKEHUM U CKaTHH. MeToIbI pacdeTa KOHCTPYKITHH.

JlaboparopHas paboTa. MexaHUueCcKre UCTIBITAHUS MAaTepUAIOB Ha 2
pacTsikeHue u cxarue. Jlabopatopnas padora: «VcnbiTanue
o0pa3siia U3 CTalld Ha PaCTSDKCHUEY.

JlaGopaTopHast pabota. MaTepuaibl IIaCTHYHBIE U XPYIKHE. 2
JlaGopatopHas pabota: «/cnbITanue Ha cxaTiue 00pas3IoB U3
pasIMYHBIX MaTepuanoBy. TBepaocTs. JlaboparopHas padora:
«OrnpeneneHue yncia TBEPA0CTH METaIa MeTo10M bpuHemsiy.

JlaGopaTtopHas pabora. JlabopaTopHas padora: «Onpesenenue 1
MOIYJISL yrIpyroctd ¥ koaddunmenra I[Tyacconay.




JlaGopaTtopHast pabota. PacueTsl Ha MPOYHOCTH U KECTKOCTH TIPH
PACTAKCHNUU U C)KATUU CTATHYCCKU ONPCACIINMMBIX CUCTEM.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
KP, PI'P

1. u3yyeHue JEeKIMOHHOIO MaTepuana;

2. BBITIOJIHEHHE pacyeTHO-Tpaduueckoit padboter Ne2 «Pacuérsl Ha
IPOYHOCTh U JKECTKOCTh ITPH PACTAKEHUN-CIKATHH, KPYUEHUU
IPSIMOTO CTEPIKHS»;

3. IOArOTOBKA K TEKYIIEMY KOHTPOJIO: BBIOJIHEHHE KOHTPOJIbHOM
pabOTHL.

11

CaBur u KpyyeHue.

14

Jlexuus. Yucteiit casur. 3akoH ['yka nipu ciBure. Y aeibHas
MOTEHIMAIbHAs SHEPTus Mpu casure. [IpakTruueckue pacueTsl
COEeIUHEHHUN, pa0OTAIOIINX HA CABUL.

Jlexuus. Kpyyenue cTepkHs KpyIIoro IonepeyHoro Ce4eHusl.
BeiBog popmyiibl Ui KacaTenbHbIX HanpsbkeHuid. Onpenenenue
B3aMMHOTO yIJa OBOpoTa ceueHui. [loTeHnmanpHas sHeprus npu
JegopMaluu KpydyeHue.

JlaboparopHas pabota. JlaboparopHas pabora: «Onpenencnue
MOJTYJIsl CJIBUTA CTAJIM ITYTEM MCIIBITAHUS 00paslia Ha KPYUCHUE).

JlabopaTtopHast pabota. PacueTsl Ha MPOYHOCTH U KECTKOCTH MIPU
KPYYCHUU CTEPIKHS KPYIJIOTO MOMEPEYHOIO CCUCHHSL.

3anaHus U1 CAaMOCTOSTEILHOU Pa0OThI, B TOM YHCJIC BBIIOJIHEHUE
KP, PT'P

1. u3yuyeHHe JIEKIIMOHHOTO MaTepraa;

2. BBITIOJIHEHHE pacyeTHO-Tpaduveckoit padbotel Ne2 «Pacuérhl Ha
HquHOCTB " XKCCTKOCTh HpI/I paCTfDKeHI/II/I'C)KaTI/II/I, pr‘leHI/II/I
TPSIMOTO CTEPKHSI;

3. IIOATOTOBKA K TeKYHIGMy KOHTpOJ'IIO: BBITIOJIHCHUC KOHTpOJ’IBHOﬁ
pabOTEL

OIIK-1, OIIK-
11

I'eomMeTpuUYecKHe XapaKTEPUCTHKHU NMONMEPEYHbIX CeYeHH i
CTePIKHS.

12

HGKIII/UI. CraTndeckue MOMEHTEI IJIomaau. HCHTp TAXCCTH
IIJ10magun.

Jlexuus. OceBble U LIEHTPOOEKHBI MOMEHTHI HHepLH. V3MeHeHne
MOMEHTOB UHEPLIUU IIPU NApAJUIETBLHOM IIEPEHOCE OCEH KOOPAMHAT.
3aBUCHUMOCTH MOMEHTOB MHEPLIMU CEUEHUs IIPU ITOBOPOTE OCE
KoopAuHaT. [ 1TaBHBIE OCH U INIaBHBIE MOMEHTBI HHEPLIHH.
MOMEHTBI MHHEPIIMH CI0KHBIX (uryp. Pagnyc naepium.

JlaboparopHas paboTa. OmnpenenaeHne reOMeTPHIECKUX
XapPaKTEPUCTHK IJIOCKUX CEUCHUM.

3amanus A7 CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
KP

1. u3ydeHue JeKIIMOHHOTO MaTepHuaa;

2. MOATOTOBKA K TEKYIIEMY KOHTPOJIIIO: BBITTOJIHEHUE KOHTPOJIBHOM
pabOTEL

OIIK-1, OIIK-
11

IMnockwuit u3ruo.

28

Jlexmms. Tlnockuii monepevHbIid U3TUO CTEPIKHS.
JuddepennmanbHble 3aBUCUMOCTH MEXKAY BHYTPEHHUMH
CHJIOBBIMH (DaKTOpaMH ¥ HHTEHCUBHOCTHIO BHEIITHEH

OIIK-1, OIIK-
11




pacrpe/ieIeHHON Harpy3ku Ipy INIOCKOM IONEPEYHOM U3Tuoe.
UYucreiid n3ru6. HopManbHbie HaNpsHKEHUs IPU YUCTOM U3THOE.
3aBUCUMOCTb U3MEHEHUS KPUBU3HBI OCH CTEPHKHSI OT N3TrHOAIOIIEro
Mo-MeHTa. [loTeHnunanbHas sHeprus nehopMaly Ipyu YUCTOM
u3ruoe.

Jlexuus. HopMasbHble HaNIPsKEHUS IIPU IJIOCKOM ITOIIEPEYHOM
nusrude crepxus. KacarenpHbie HanpspkeHus (hopmyna
JI.1.JKypaBckoro).

JlaboparopHas pabota. Pacyer Ha mpOYHOCTH IpHU IIIOCKOM H3rHOe.

Jlexuus. [lepemenienus npy IOCKOM MOMEPEYHOM H3THOE
crepxus. JuddepennmansHoe ypaBHEHUE YIPYTrOi JTMHUN
crepxkus. aTer-pupoBanne muddepeHnaabHoro ypaBHeHHS U
OTIpeIeJIeHUE POU3BOJIBHBIX MOCTOSHHBIX. MeTo/1 HauanbHbIX
apaMeTpOB.

JlaboparopHas pabdota. JlaboparopHas pabora: «OnpenencHue
VIIPYTUX NEPEMEIICHUIA TPU TNIOCKOM M3rHOe OaJIKM.

JlabopaTtopHast pabota. Pacuer Ha )KECTKOCTh IIPH MIOCKOM
HOTIEPEYHOM M3TUOE CTEPXKHSI

3amanus A1 CaMOCTOSITEIIEHON pa0OThI, B TOM YUCIIC BHITIOJTHCHHE
KP, PTP

1. u3ydeHue JIEKIIMOHHOTO MaTepraia;

2. BBITIOTHEHUE pacueTHO-Tpaduueckoit padboThl Ne3 «Pacuérel Ha
MPOYHOCTH TIPH IIOCKOM U3THOEY;

3. MOATrOTOBKA K TEKYIIEMY KOHTPOJIIO: BHIIOJIHEHHE KOHTPOJIbHOM
paboTHL.

14

CroxHoe conpoTHBICHHE.

16

Jlexuust. KomOuHMpoBaHHOE HarpyxeHue crepxkHs. Kocoit nzruo.
Omnpenenenre HOpMaabHBIX HAMPSKEHUH U TIOJIOKEHUS
HENUTpaJIbHOW JIMHUY B IIONIEPEYHOM CEUEHUMU.

JlaGopaTtopHast pabota. PacueTsl Ha MPOYHOCTH U KECTKOCTH TIPU
kocoM m3rude. [logdop ceyeHunii.

Jlexuus. U3rub c pactsxenneMm. BHelleHTpeHHOE pacTsKeHHe-
CKaTUE CTEPXKHA. S Apo ceueHus.

JlaGopaTtopHas pabota. PacueTsl Ha MPOYHOCTH TIPU
BHEI[EHTPEHHOM PacCTsKeHUH-CKATHH cTep>kHs. JlabopaTopHas
pabota: «OnpeeneHne HapsDKeHUH IPH BHEIICHTPEHHOM
PACTSKEHUU TIPSIMOTO CTEPHKHSIY.

3amanus I CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP, PI'P

1. u3yueHue JEKIMOHHOTO MaTepHaa;

2. BBITIOTHEHHE pacueTHO-rpaduueckoit padotel Ned «Pacuérel Ha
MIPOYHOCTH TPH KOMOMHUPOBAHHOM HArpYKCHUHU CTEPIKHS;

3. MOATOTOBKA K TEKYILIEMY KOHTPOJIIO: BHIMOJHEHNE KOHTPOJIbHON
paboTHL.

OIIK-1, OIIK-
11

OCHOBBI TEOPUM HANIPSIAKEHHOTO U 1e()OPMHPOBAHHOIO
COCTOSIHUS.

24

Jlexuus. Teopus nanpskenuil. HanpskeHust Ha HAKIIOHHOU
TJIOMIAIKE 001Iero mojokenusi. TeH3op HanpsukeHui. [ maBHbIE ocH
U TJIaBHbIE HaMpsKeHus. ITHBapuaHThl HAPSKEHHOTO COCTOSIHUSL.
Kiaccudunkamms HalpsoKEHHBIX COCTOSHUM.

JlaboparopHas pabota. MccnenoBanue HapsKEHHOTO COCTOSTHUS B

OIIK-1, OIIK-
11




TOYKCE.

Jlexuwms. Teopus nedopmanmii. Tenzop neopmanuii. [ maBHBIC OCH
U raBHbIe Jedopmannu. OTHOCHTENBHOE H3MEHEHUE 00beMa.
O0606mennsbIit 3akoH ['yka. Mojenu H30TpOrmHOro u
AQHM30TPOITHOTO TeJa. Y IeIbHas MOTEHIMANbHAs YHEPTUs
nehopMaIin: YHEPTUS U3MEHEHNST 00bEMA U DHEPTUS U3MEHEHUS

Jlexums. [IpoyHOCT MPH CIOKHOM HANPSHKEHHOM COCTOSTHUH.
[TonsiTue 0 MpeaeaIbHOM HANPSHKEHHOM COCTOSIHUU U
SKBUBAJICHTHOM HamnpspkeHUH. Teopuu (KpUTEpun) MPOUYHOCTH
(HanOOBIITNX HOPMATBHBIX HAMPSHKCHUN, HAMOOIBIITUX TUHCHHBIX
nedopmaruii, HAaMOOJBIITNX KacaTeIbHBIX HANIPSHKCHUH, YACIbHOU
MOTCHIMATBHON YHEPTUH U3MeHeHHs (popmbl). Teopus IpOIHOCTH
Mopa.

JlaboparopHas pabota. Pacuer crep:kHs Kpyrioro nonepeyHoro
ceyeHus B oOuieM ciydae neiictus cui. JlaboparopHas paboTa:
«OrnpeseneHue riaaBHbIX HANPSHKEHUH pU U3rude ¢ KpyueHneM
TOHKOCTECHHOH TPYOBI».

3amanus A CaMOCTOSITSIIBHON paOOThI, B TOM YUCIIC BHITIOJTHCHHE
KP, PTP

1. u3ydeHue JICKIIMOHHOTO MaTepuaia;

2. BBITIOJTHEHUE pacueTHO-Tpaduueckoit padboThl No4 «Pacuérel Ha
IIPOYHOCTh IPY KOMOMHUPOBAHHOM Harpy>K€HUU CTEPIKHSI;

3. MOATrOTOBKA K TEKYIIEMY KOHTPOJIO: BHIMOJIHEHUE KOHTPOJIBHOU
paboTEHL.

12

YCTOHYNBOCTD C:KATHIX CTEPIKHE.

12

Jlexuus. Y CTOMYUBOCTD CKATBIX CTEpKHEU. [onsATHE TOTEpH
ycroitunBoctu. Kputnueckas cuina. 3aiayua Jiinepa. 3aBUCUMOCTD
KPUTHYECKON CHJIBI OT YCIOBHUM 3aKPEIJIEHUS KOHILIOB CTEPXKHS.
Kputnueckue Hanpspkenus. [penens npumeHumMoctu GopMyIibl
Oinepa. [lonaTne o noTepe ycTOMUNBOCTH NPU HANPSIKEHUSX,
MIPEBBIIAOIIMX PEAEI MPONOpLUHUOHANBHOCTH. PopMya
SlcuHckoro.

JlaGopaTtopHast pabota. Pacuer nieHTpaibHO-CKAThIX CTEPKHEHN Ha
ycroitunBocTh. JlabopaTopHas padora: «OnpeneneHue
KPUTHYCCKOM CHIIBI CKATOTO CTCPIKHSI.

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
KP

1. u3ydeHue JeKIIMOHHOTO MaTepHuaa;

2. MOATOTOBKA K TEKYIIEMY KOHTPOJIIIO: BBITTOJIHEHUE KOHTPOJIBHOM
pabOTEL

Wnas koHTakTHasi paboTa: BHIMOJIHEHHE KOHTPOJIbHON padoTHI,
KOHCYJIbTAIIUU

IloaroroBka K SK3aMeHY

30

IIpoBeneHmne dK3aMeHa

6

OIIK-1, OIIK-
11

Paznen 5. METOJUYECKUE VKA3AHUA JUIA OBYYAIOIIMXCA ITO OCBOEHMUIO

JIACLIUTUIMHBI

N3yuenne qucuuminHel "ConpoTuBieHre MaTepuaioB” pEKOMEHIYETCS HauyaTh C O3HAKOMIIEHUS C
paboueii mporpaMMol, €€ CTPYKTypOod U COACp)KaHHWEM pa3JIelioB.
CTPYKTYPUPOBaH, U3y4eHNUE AUCLUILUINHBI OCYILECTBIIAETCS B TEMAaTHUECKOM MTOCIE10BATEIbHOCTH.
3aHATHSA JTeKIMOHHOT0 THUIA JAI0T CUCTEMATU3UPOBAaHHbIE 3HAHMSI 110 TIUCLUIUIMHE,

VYueOHbI MaTepuan



KOHIICHTPUPYIOT BHIMaHUE Ha HauOOJIee CIIOKHBIX M BaKHBIX BOMpOcax. Bo BpeMs JIEKIIMOHHBIX
3aHATUI PEKOMEH/IyeTCsl BECTH KOHCIICKTHPOBaHUE y4eOHOT0 MaTepuraiia; oopaiarh BHUMaHUuEe Ha
(GOpPMYIMPOBKM M KaTErOpUH, PACKPHIBAIOIIHAE CYTh MPOOJIEMbI, SBICHHUS WM IPOIECCa;
3a(hUKCUPOBATh BBIBOJIbI u NPaKTUYECCKHE PEKOMEH 1Al H.
[TogrotoBka K  3aHATHSAM  CEMHHAPCKOr0  THIA  BKIIOYAaeT  O3HAKOMIIEHHE  C
IUTAHOM  J1TaOOPAaTOPHOTO 3aHATHS; PadOTy C KOHCIEKTOM JICKIMH, BBIOJHEHHE JIOMAIIHETO
3aanus, paboTy ¢ y4eOHOU M y4eOHO-METOIUYECKOW JINTEepPaTypol, HAyYHBIMH W3JIaHUSIMH U
AJIEKTPOHHBIMU  O00pa30BaTEIBHBIMH PECypCaMH, PEKOMEHIIOBAHHBIMU pabodell mporpaMmon
JVCIIATUTAHBIL.

ConepkaHre caMOCTOATEIbHOI PadoThI ompenaessercss pabouel MpPOrpaMMON JTUCIHMILIHHEI,
OLNCHOYHBIMU W MCTOAMYCCKUMH MaTCpUualaMH, 3aJaHHUAIMHU W YKa3aHUAMHU IIperiogaBaTCiisd.
CamocrosTenbHas paboTa MOXET OCYIIECTBIATHCS B ayJIMTOPHONM M BHEAyIUTOPHOH (opmax.
O deKTUBHBIM CpEJICTBOM OCYIIECTBICHHS CAMOCTOSITEIILHOW pPaOOThl SBISETCS 3JICKTPOHHAS
UH(POPMAIIMOHHO-00pa30BaTelIbHAsl Cpe/la YHUBEPCUTETa, KOTopas o00ecledrmBaeT JOCTYN K
oOpa3zoBarelbHOM  Mporpamme, paboueil  mporpaMMe  JIUCHMIUIMHBIL, K  DJEKTPOHHBIM
OMOIMOTEYHBIM CHCTEMaM, IPOPECCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIMOHHBIM CIIPABOYHBIM
CHCTEMaM.

W3yueHre IUCIMILIMHBI BKJIFOYACT BBIMOJHEHHE pacuéTHO-rpaduyecknx paboT, KOHTPOIBHBIX

pabor, 71a00paTOPHBIX pabor,
[TeproaudHOCTh TIPOBEACHMS, (POPMBI TEKYIIETO KOHTPOJSI YCIIEBAGMOCTH, CUCTEMa OIICHUBAHHUS
xoJ1a OCBOCHUS TUCTIUTUTAH MIPEICTaBICHBI B paboueit porpaMMe.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOGHO-MeTOIMYECKOE 0OecIeueHne

KoauuectBo
AK3EMILISIPOB TIEYATHBIX
NoNe . W3IaHUH, UIMEIOIIUXCS B

CnucokK HCTIONb3yeMOH JTUTePaTyphl
n/n OuOIHOoTEKE, HIIN
ANIEKTPOHHBIN aJpec U3TaHUs
(pecypca) B cetn MHTEepHET

YYEGHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

1. [Peomocnes, BceBomon HNBanoBuu. CormnpoTuBieHne 30
marepuaioB [Tekcr] : yueO. mnst cryneHToB BTy30B / B. .
®eonocbe. 10-e u3n., nepepad. u pomn. M.: Uzn-so MI'TY
uMm. H. D. baymana, 2001. - 588 c. ISBN 5-7038-1588-6.
Ox3eMIsIpel: Bcero 30.

2. |Mwuponro6oB, N. H. ConpotuBieHue MaTepuagoB
[DnekTpoHHBI pecypc] : mocobme mo pemeHuro 3amad /| https://e.lanbook.com/book/2
Mupomno6os U. H.,Anmameros @. 3.,Kypurun H. A.,130T0B 11427

. H. 9-e uzn., ucnp. Cankr-IlerepOypr: Jlans, 2022. - 512 c.
ISBN 978-5-8114-0555-8.

3. |ComporuBnenne wmarepuanoB [Tekcr] : cb6. pacueTHo- 165 /
NPOCKTUPOBOYHBIX 3aJaHMil M MeToJ. ykasanus k wux| https://portal.volgatech.net/b
BhIoyHEHUIO / [cocT. : B. A. I'yceB [u ap.]. 2-e uzn., ucnp. u|00ks/Gusev_soprotivlenie_m
non. Momkap-Oma: MapI'TV, 2008. - 92 c. DK3eMIUAPSL: aterialov.pdf

Bcero 165.

4. |Kymukos, lO. A. Conpotusnenue marepuanoB. Kypc nexiuit
[Onekrponnsiid pecypc] / Kymukos FO. A. Cankr-IlerepOypr: | https://e.lanbook.com/book/2
Jlanb, 2022. - 272 c. ISBN 978-5-8114-2449-8. 09807

5. |benses, Huxonait Muxaiinosuu. ConpoTUBIEHUE MaTEPHAIIOB 21
[Tekct] / benses Hukomnait Muxaiinosud. 15-¢ u3z.,mepepad.




Mocksa: Hayka, 1976. - 607 c. Ox3emmsapel: Bcero 21.

AnexcannpoB, Amnatonuii BacwibeBuu. ComnpoTuiieHuE
MarepuanoB [Tekct] : ydel. mansa cTyaeHToB By30B / A. B.
Anekcannpos, B. JI. Iloranos, b. I1. [IepxxaBun ; nox pexn. A.
B. Anekcangpoa. U3a. 7-e, crep. M.: Briciias mikoia, 2009.
- 559, [1] c. ISBN 978-5-06-006126-0. Dx3eMIUISpHI: BCETO

46.

46

Kynpssues,
CHJIOBBIX (DaKTOpPOB

BBIIIOJIHEHUIO  PAcC4e€THO
CTYICHTOB

Cepreit ['enHanbeBUY.

HaITpaBJICHUA

Onopbl  BHYTPEHHUX
y4e0HO-METOIMUECKOe Iocobue K
-IIPOCKTUPOBOYHBIX  3aJaHUM TS
"CrtpoutensctBo" / C. T.

38 /

https://portal.volgatech.net/b
ooks/Kudriavcev_epuri_vnut
rennix_silovix_faktorov_201

Kynpsieies; M-Bo oOpa3oBanust u Hayku Poc. ®enepanuu, 8.pdf
®I'bOY BO "Ioomxk. roc. texuon. yH-t". Homkap-Omna:
OIrTy, 2018. - 74 c¢. ISBN 978-5-8158-1985-6.
6.2. MatepuanbHO-TeXHUYECKas 0a3a U MporpaMMHOE 00ecrieueHue
NeNe | Aynurtopun s npose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
I/n |AeHus y4eOHBIX 3aHATUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 153 (1) N3MEPUTEJIbH.CUCTEMA Microsoft Windows
CHUUT-3 (1),|Enterprise, CnpaBouHas
N3MEPUTEJIBH.CUCTEMA MpaBoBast cucrema
CUUT-3 (1), HCIIBIT.MAUINHA |"KoHcynsTaHT [Tmroc”,
I'PM-1 (1), Komep wmasTHuKOBBI|Microsoft Office

WRM (1969r) (1), KonupoBanbHas
mamaa 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),
OCHWJUIOTPA® MO 71.1 (1),
YH.UCIIBIT MAIIMHAT'MC20 (1),
YCTAHOBKA IIITY-7 (1), Kommnekt
yueOHo# Mebenu (1)

Standard, Arent Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommnekt 10
AJIL peIICHUs OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4

Paszen 7. ®OPMbl KOHTPOJISI OCBOEHUS AUCLIUILIMHBL ®OHJI OLEHOYHBIX
CPEJICTB

Kputepun onieHNBaHNS HHAMKATOPOB TOCTHIKEHUS KOMIIETEHIIMN HAIIPaBJIEHBI HA!

- YCBOGHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHS), IPELYCMOTPEHHOTIO
paboueii mporpammoii;
- YMEHHE u3jaraTb MaTepuaid (YeTKOCTb, IPaMOTHOCTb M3JIOKEHMSI MarepHuaja, TOYHOCTb H
MOJTHOTa BOCIIPOM3BEIEHUS YUeOHOr0 MaTepuania);
- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHMS PU PEIICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana oneHUBaHUSA IIPEACTABIICHA HUXKE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb IIPOSABIIAET YMEHHUE JIOTUYHO €ro usJjlaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYITHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHEHUN IPAKTUYECKUX 3aJaHUM.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMU ¥ TIPHEMaMH UX BBINOTHEHUS

Beicokuit ypoBenp [OOyuatomuiicss riyOOKO M NPOYHO YCBOWJI MPOrPaMMHBIM|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUS C MPAKTUKOW, MPH STOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJaHusl, CBOOOJHO  CIIpaBisieTcs C
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOi, TEPHOANYECKUMH W3AAHUSIMHU, IPABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIICHHs, CBOOOJHO BIIAAEET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, NpPHUEMaMM  BBIIIOJIHEHUS
MPaKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH OOECleYMBAaET OLEHHBAHHWE XOJla OCBOCHHUS JMCLUIUIMHBI
(MOAyJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJII B COOTBETCTBUU
C TEXHOJIOTMYECKON KapToW IuCHUIUIMHBL [lopsiiok cocTaBiieHHs TEXHOJOTMYECKOHW KapThl H
QITOPUTM  TPOBEACHMS] MPOLEAYpPhl OLIEHMBAHHWS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIEHHBIX Ha OCBOCHHE 3HAHWW, YMEHHI, HAaBBIKOB W/ WM ONbITAa JEATEIBHOCTH, IO
HaKOIMUTEILHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyToUuHasi aTTECTAIMs 00yJatOUXCs
[TpomMexxyTouHast aTTecTarys 00yJaroUIMXcs HallpaBJIeHa Ha OICHUBAHHUE PE3yIbTaTOB OOYy4EeHHUS
M0 TUCIUIUIMHE (MOYJII0) U MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THUNOBBIX KOHTPOJBHBIX 3aJaHuil H3 0a3bl (OHIA OLEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOrpaMMe.
3K3AMEHALIMOHHbIV BUNET N2 0

1. Cunbl BHELWIHME U BHYTpEeHHMEe. MeToa ceveHuii. BHyTpeHHMe cunoBble akTopbl B
NMonepeyHoOM CEUYEHUN CTEPXKHS.

2. Kocon n3rmnb6. OnpegeneHve HanpshkeHnm n nepeMeLleHnin npu Kocom marmnbe
CTepXHS. PacyeTbl Ha NPOYHOCTb U XKECTKOCTb.

3. 3apaya Ha TeMy "PacuyeTbl Ha MPOYHOCTb U XXECTKOCTb NpU Kpy4YeHun"




NMpuMmep TeCcTOoBOro 3agaHus

1. CnocobHOCTb TBEPAOrO Tea CONPOTUBSATLCS BHELWHMM Harpy3kaM, He paspyllasichb
(cnocobHOCTb CONPOTUBAATLCA Pa3pyLUEHWNIO), Ha3blBAETCS...

a) NMPOYHOCTLIO

6) XXeCTKOCTblO

B) YCTOMYMBOCTbIO

r) BbIHOC/IMBOCTbIO

2. CBOICTBO TBEpAbIX Tes BO3BpallaTbCa K CBOMM MNepBOHAaYanbHbIM pa3sMepam rnocne
npekpaweHns 4eNCcTBUS BHELLIHUX CUT Ha3blBaETCS...

a) YCTOMYMBOCTbIO

6) BbIHOCNMBOCTbIO

B) YNpPYrocTblo

r) NPOYHOCTbIO

3. MaTepuarn, y KOTOpOro MexaHM4yeckme CBOMCTBA BO BCEX HaMpaBlEHUSAX OAMHAKOBbI,
Ha3bIBaETCS...

a) aHMU30TPOMHbIM

6) U30TpONHbIM

B) 04HOPOAHbLIM

r) TIMHENHO-YNpPYruM

4. CnocobHOCTb TBEPAOro Tesa CONPOTUBASATLCSA U3MEHEHUIO FTEOMETPUYECKNX Ppa3MepoB U
¢dopmMbl (CNOCOBHOCTL CONPOTUBAATLCA AedOPMUPOBAHNID) Ha3bIBAETCS...

a) XeCTKOCTblO

6) BbIHOCNMBOCTbIO

B) YCTOMYNBOCTbIO

r) NPOYHOCTbIO

5. CBOWMCTBO TBEPAbIX TeNl COXPaHATb OCTaToOYHY AedopMaLunio Ha3blBaeTCS...
a) NAACTUYHOCTbIO

6) XXeCcTKOCTblO

B) MPOYHOCTbIO

) BbIHOCNIMBOCTbIO

6. MpuHUMN, yTBEPXKAAOLWMWNIA, YTO pe3ynbTaT AENCTBUSA Ha TEN0 CUCTEMbl CU paBeH CyMMe
pe3y/ibTaToB OT AENACTBMSA KaXAoM CU/ibl OTAENbHO, Ha3blBaeTCs...

a) NPUHLMMNOM HE3aBMCUMOCTUN AENCTBUS CUN

6) npuHunnom CeH-BeHa

B) MPUHLMMOM HayasbHbIX pa3MepoB

r) BCe yTBEPXAEHNS BEPHbI

7. MpuvHumMn, yTBEpXAAKLWMIA, 4TO NpU ynpyrnx gepopmaumnsax B 601blLINMHCTBE CllyYaes
nepeMeLleHns, Bo3HMKalLWme B KOHCTPYKLUNK, Masbl U OpMa KOHCTPYKLUUU NPU 3TOM
NM3MEeHSeTCS He3HaYnTEeNbHO, Ha3bliBaeTcs...

a) NPUHUWMNOM HayasbHbIX pa3MepoB

6) NpMHUMNOM Ccynepno3nunm

B) npuHumnnom CeH-BeHa

r) NPUHUMMNOM HE3ABUCUMOCTU AENCTBUS CUN

8. Npu cxemaTM3aummn CBOWCTB MaTepuasa Tesna, B Kypce CoOnpoTUB/IEHNE MaTepunanos,
npeanonaratoT, YTO MaTepuan sBAseTcs...

a) CNIOWHbIM, O4HOPOAHbBIM, N30TPOMHbLIM U JIMHENHO-YMPYTUM

6) NPOYHbLIM U YNpYyrum

B) MJACTUYHbBIM N N3OTPOMHbIM

r) XpynkuM v naeasbHO YNpyrum



[IepeueHb BOIPOCOB AJIsl HPOBEACHUSA POMEKYTOUYHOM aTTECTALlU

1.

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.
20.

Cwunbl BHELWHWE WU BHYTpeHHMe. MeToj, ceyeHunin. BHyTpeHHUe cnnoBble CbaKTODbI B
nonepeyHoM ce4eHnn CTepXXHA.

MoHsTME O HanpsiXXeHuU. HanpsxxeHne NosiHoe, HopMaJibHOEe M KacaTeslbHoe.
HanpsikeHHoe COCTosiHME B TOYKe. BbipakeHne BHYTPEeHHUX CUI0BbIX (haKTOpOB B
CEYEHUN CTEPXXHS Yepe3 HamnpsXKeHUs.

MepemeweHns n gedopmaumun. Jedopmaunm nMHenHole U yrnosebie. ledopMmpoBaHHoOe
COCTOSIHME B TOYKE.

BHyTpeHHMe Ccubl U HaNps)XeHUs B NOMNEPEYHOM CeYEHUWN MPSIMOrO CTEPXHS Mpwu
pacTsHXXeHUN N oKaTun. FMnoTesa NIOCKUX CeYeHUn. YANNHEHUS CTEPXHS M 3aKoH yka.
MoTeHuManbHasa aHeprust ynpyron gecdopMaunm CTEPXHS MPU pacTaXeHUU-CxaTuu.,

MeToa AonyckaeMbix Hanps>xeHunn. KoaddununeHT 3anaca. Metoa paspyLuaroLmx
Harpy3ok.

Yncteih caBur. 3akoH N'yka npu casure. YaenbHasa NOTeHUManbHast 3HEPrms npu
casure.

KpyueHue cTepXHs C KpYr/ibIM NonepeYyHbiM cedeHneM. PacyeTbl Ha MPOYHOCTb U
XKECTKOCTb.

CraTn4yeckn HeonpeaenuMble 3a4auvm nNpu KpyyeHuu. MNoTeHumManbHaa sHeprus ynpyrom
AedopMaunmn CTEPXHS NPU KpyYeHUu.

CraTuyeckme MOMEHTLI NaoLwaan ce4eHun. LleHTpanbHble ocn. OnpegeneHne
MONOXXEHNA LUEHTPA TAXECTUN CEYEHUA.

MOMEHTbI MHEPLIN CEYEHUNSA. 3aBUCUMOCTb MEXAy MOMEHTaMU UHEPLIMM CEUYEHUS NpU
napannenbHOM NepeHoce oceil.

3aBUCUMOCTb MeXJy MOMEHTaMN MHEPLUN NMpU NOBOPOTE OCEN. [NTaBHbIE OCU U TaBHbIe
MOMEHTbI MHEPLUUUN ceuyeHus. MNoHATUE 0 paanyCce UHEepPLUN.

N3rn6. BHyTpeHHne cunoBble paKTopbl B MONEPEYHOM CEYEHUU CTEPXKHS NPU MIOCKOM
nsrnbe. AuddepeHumanbHble 3aBUCMMOCTU NPU NOCKOM nsrmnbe.

HopManbHble HanMpsXXeHUs B CTEPXKHE NMPU YUCTOM u3rnbe. MNMoTeHUManbHasa saHeprus
ynpyromn gedopMaunm CTepPXXHS NpU YNCTOM nsrmbe.

HanpsxeHus B ce4eHUn CTEPXHS Npu NJIOCKOM nonepeyHoMm usrnbe. dopmyna
0.N.2Kypasckoro.

MNepemeweHnsa npun narnbe. AuddepeHumanbHoe ypaBHeHMe ynpyrom anHum 6anku u
€ero uHTerpupoBaHue.

MoHATNE HaMNPSI>XEHHOro COCTOSIHMS B TOUKe. TeH30p Hanps>KeHUN.
OnpeaeneHne Hanps>XeHWh Ha HaKIOHHOWM Nyowaake. YC/ioBMS Ha NOBEPXHOCTM Tena.

NccnepoBaHue HaNpsXXeHHOro COCTOSAHUSA B TOUYKeE Tena. [aBHble naowanky 1 rnaBHble
HanpsiXkeHusi. MHBapuaHTbl HANPSAXEHHOr0 COCTOSAHUSA. TpU TUMNa HanpsXXEeHHbIX
COCTOSIHUM.

O606LLEHHbIN 3aKOH N'yKa A/ aHU30TPOMHOIO M U30TPOMNHOro Tena.

MoTeHUManbHasa 3Heprusa aedopmaumm B 06WEM C/lyYae HaNpPs>XEHHOro COCTOAHUS.
YaenbHas noTeHuManbHas 3Heprus UsMeHeHus o6bemMa u opMbl.



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Mnockoe Hanps)XeHHoe cocTossHUe. OnpeaeneHne HOpMasabHOIMroO U KacaTeNbHOro
HaI'IpH)KeHMVI Ha HaK/JOHHOM Nnowaake. NaBHble NAOWaAKN N rNaBHble Hanpsa>XXeHus.

BbluncneHue BenmumHbl rnaBHbIX HaI'IpH)KeHMﬁ " Hal'lpaBJ'IeHMﬁ rnaBHbIX NJIOWaAoK.
Hanbonbline kacatenbHble Hanpsa>XeHua.

Kputepun (Teopumn) NpOYHOCTU M MIIACTUYHOCTU. 3ahaun TeEOpUnN NpodYyHOCTM. Kputepum
HanbONbLUINX HOPManbHbIX HaANPSXEHU N HaMbOoNbLWMX OTHOCUTESNbHbBIX YAJTMHEHWNA.

Kputepuin HanbonblUMX KacaTesNbHbIX HAaNPS)XeHUN U yaesibHOM NOoTeHUManbHON
3Heprun dopMonsMeHeHuns. Teopums Npo4YHOCTM Mopa

Kocoi narnb. OnpegeneHmne Hanpsi>kEHUM M NeEpeEMELLEHNIA NMPU KOCOM n3rnbe cTtepxxHs.
PacueTbl Ha MPOYHOCTb U XECTKOCTb.

N3rn6 cTepXHs npu AeNCTBUM NMPOAOSbHBIX M MOMNEPEUYHbIX CUI.

BHeueHTpeHHOEe CXaTue-pacTsXKEHME CTEPXKHS. PacyeTbl Ha NPOYHOCTb CTEPXHEN Npu
BHELIEHTPEHHOM CXaTun. AApo CevyYeHus.

OnpeneneHne HanpsXXeHUM N NpoBepkKa MPOYHOCTU KPYraoro CTEPXHS Mpy COBMECTHOM
aencremn gedopmauunin narnba n KpyveHus.

MoHsaTne 06 ycronumneoctn. ®opmMyna diinepa Ans onpeneneHns KpUTu4eckom cunbl
CKaToro CTepPXHS. BAnsHMe yCnoBMin 3aKpensieHns CTEPXKHSA Ha BENNUYMHY KPUTUYECKON
CUnbl.

Kputnuyeckoe HanpsxeHue. MNMpeaensl NpUMEHNMOCTU POpMYJibl Dnnepa. YCTOMUMBOCTb
CKaToOro CTEPXHSA NPU HaNpPs>KeHUAX, NpeBbIWaoWwmux npeaesn nponopumMoHasbHOCTH.
MpadMK KpUTUYECKUX HAMNPSXXEHUN B 3aBUCUMOCTU OT M’MOKOCTU CTEpPXKHS.



