








1. OFBEKT, HEJIb U 3A/IAYN OCBOEHUSA JNUCHUIIJINHBI

JlucruminHa paccMaTpyuBaeT BOMPOCHl MEXAHUKHU TBEPAOTO J1e(opMUPOBaHHO-
ro Teja, U3y4aeT MEXaHUYECKUE PUHIIUIBI PA0OTHI U AKCILTyaTallui Pa3IMYHbIX Me-
XaHU3MOB, 3aKOHBI MOBEJIEHUS OOBEKTOB MAIIMHOCTPOEHUS U CTpOUTENbcTBaA. Jljis
WHXEHEPA U3YUYEHHE ATHUX BOIPOCOB SABJISIETCA CPEACTBOM IPOTHO3UPOBAHUS MEXa-
HAYECKOr0 MOBEJICHUS KOHCTPYKIIHM.

L{enpr0 TUCHUIIMHBI CTABUTHCS: JaTh TEOPETUUECKUE 3HAHUS O METOHAX pac-
YeTa MapaMeTpoB HANPSHKEHHO-ASHOPMHUPOBAHHOTO COCTOSHUSI DJIEMEHTOB KOH-
CTPYKIIMH, COOPYKEHUN U JETAJIEN MAIIWH, KaK IPU CTaTUYECKUX, TaK U JTHHAMHUYC-
CKHMX BO3JICHCTBUSAX HArpy30K, a TAaK)Ke BBIPA0OTATh MPAKTUICCKHE HABBIKHU IO OICH-
K€ UX IPOYHOCTH, KECTKOCTH U YCTOMYUBOCTH.

B pesynbprate 0CBOCHMS IUCIUILIAHBI CTYICHT JOJDKEH

3HATh:

- OCHOBHBIC MEXAHUYECKHUE XapaKTEPUCTUKU MaTEPHUAIOB M CIIOCOOBI UX OIpe-
JIEJICHUS; - OCHOBBI TEOPUH HAIPSKEHHO-Ie(DOPMUPOBAHHOTO COCTOSIHUS B TOUKE U
AJIEMEHTHI TEH30METPHH;

- 0COOEHHOCTH OCHOBHBIX BHJIOB HaNPSHKEHHO-1E(POPMUPOBAHHOTO COCTOSTHUSA:
pacTsbKeHus (CKaTusl), CIBUTa, KPyUYeHUSs, U3ruda U KOMOUHAIIMU 3TUX COCTOSIHUH, a
TaKke pacyeTHble (POPMYJIBI MO OLIEHKE MPOYHOCTU U JKECTKOCTH JIJISL 3TUX COCTOSI-
HUH;

- 0COOCHHOCTH HANPSHKEHHO-e(hOPMUPOBAHHOTO COCTOSIHHS 3JIEMEHTOB KOH-
CTPYKILIMH B YCIIOBUSIX UX YCTOUUYUBOCTH;

- 0COOCHHOCTH HANPSHKEHHOTO COCTOSTHUSL KOHCTPYKIUHM B CIy4yae JUHaAMUYe-
CKOTO BO3JCUCTBMUS;

YMETB:

- ONIPENEIIATh TEOMETPUUECKUE XaPAKTEPUCTUKHU CIIOKHBIX U COCTABHBIX CEue-
HUH;

- ONPEIESATh BHYTPEHHUE CUIIOBBIE (DAaKTOPHI U CTPOUTH DMIOPHI YCUIIUM NSt
OCHOBHBIX BHJIOB HAMPSKCHHO-AS(HOPMHUPOBAHHOTO COCTOSIHHSI 1 UIX KOMOWHAITUI;

- ONPEAENATh PACUECTHBIC 3HAUEHHUS HANPSDKEHUN U IEPEMEIIEHUS B y3J1ax
KOHCTPYKITUH TSI OCHOBHBIX BHJIOB HANPsHKECHHO-E(hOPMUPOBAHHOTO COCTOSIHUS 1
UX KOMOMHAIIUIA;

- pacKpbIBaTh CTATUYECKYIO HEOTIPEAETUMOCTh CUCTEM;

- ONPENENATh KPUTUUECKUE HATPY3KHU 3JIEMEHTOB KOHCTPYKIUN B YCIOBUSIX UX
YCTOMYUBOCTH;

- paccUMUTHIBaTh KOHCTPYKIIMU Ha AEHCTBHE TMHAMUYECKUX HATPY30K.

[lepeuniciienHble pe3ybTaThl OOYUYEHHUS SIBISIOTCS OCHOBOM 17151 (hOpMHUPOBa-
HUA CIEAYIOINUX KOMITETEHINH :

CriocoOHOCTh K a0CTPaKTHOMY MBIIIUICHUIO, aHanu3y, cuaTe3y (OK-1);

YMeHue u3yyaTh U UCIOJIb30BaTh HAYYHO-TEXHUUYECKYI0 HH(POPMAIIUIO B 00-
JaCTH KCIUTYyaTalMOHHOMN pa3BelKH, JOOBIUHU, TepepabOTKU TBEPIBIX MOJIE3HBIX UC-
KOIIaeMBIX, CTPOUTEIBCTBA U AKCILIyaTaIluH MoA3eMHBIX 00BhekToB (ITK-15).



2. MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA3OBATEJBHOM
MNPOI'PAMME

JlucuuninHa OTHOCUTCA K MPO¢deCcCHOHANIbHOMY LMKITY 0a30BOM 4acTu yueO-
HOTO IaHa. ba3zupyercss Ha 3HAHUSX U YMEHHUSX, KOTOPbIE CTYAEHT MpuoOpen mpu
OCBOEHUHU TMPEAUIECTBYIOIINX IUCHUIUIMH: «Bpicmas wmarematuka», «Duznkay,
«Mudpopmarukay, «HauepraTenabHas reoMeTpusi, UHKEHEPHAs: U KOMIIbIOTEpHAs rpa-
bukay, «MarepuanoBeaeHuey, «Mexanuka. TeopeTnueckas MeXaHUKa».

3HaHUSA U YMEHHUsI, MPUOOPETEHHBIE P OCBOCHUU JTAHHOW JUCITUTUINHBI, pea-
JU3YIOTCA CTYACHTOM IPU U3YYEHUH NOCIEAYIOMNX JUCLHUIUIMH: «A3POJIOTHS TOp-
HBIX TIPEANPUITHIT», «] OpHBIE MaIIMHBI U 000pyI0BaHKE. [ OpHBIE MAITUHBI U KOM-
MJIEKCHI», «I OpHBIE MaITUHBI U 000pynoBaHue. CTalMoOHApHBIE YCTAHOBKHA TOPHBIX
[Ipeanpusituii», «I"opHBIe MaIMHBI U 000pyI0BaHUE. TPAHCTIOPTHBIE CUCTEMBI TOP-
HBIX TpeanpuaTuii», «O0oraieHue MoJe3HbIX UCKOMaeMbix», «OCHOBBI aBTOMATH-
3al[My TOPHOTO NPOU3BOACTBAa», «OCHOBBI TOpHOro nena. CTpouTenpHas TeOTEXHO-
JOTHS», «ABTOMAaTU3alMs MAalllMH U YCTAaHOBOK F'OPHOTO MPOU3BOACTBa», «KoHCTpy-
HMPOBAaHUE YCTPOMCTB U CPEJICTB aBTOMATHU3alMU», KMOHTaX W JKCILTyaTalus JJIeK-
TPOOOOPYIOBaHUSI U YCTPOMCTB aBTOMATUKU» U HEMOCPEICTBEHHO HCIIOIb3YETCS B
Oyaymieit mpodeccuoHabHON NeATeIbHOCTH TOPHOTO WHIKEHEpa.

3. CTPYKTYPA U COAEP KAHUE JNCIUIIJINHBI
3.1. Pacnpenesienne y4eOHbIX YaCOB M0 TeMaM JUCUUILIMHBI M BUAAM 3aHATHH

HANMMEHOBAHME TEM KOJIMYECTBO YACOB (*)

(COJIEPY)KAHUE MOJYJIEN) Booro B Ton qmce

Jlexuu|IIpak..|JIabop.| CPC

Tema 1. Beenenne. O0muii 0630p M uCTOpHUUYECKas
CIpaBKa Pa3BUTHSA TUCIMILIMHBI compotuBienus ma- | 12(10) | 4(1) | 2(-) - 6(9)
TEpPHUAJIOB.

Tema 2. OnpHoocHoe pacTsikeHue-cxkatue. OCHOBBI
HaMpsKEHHO-AeOPMHUPOBAHHOTO cocTostHus B Touke, | 12(11) | 4(1) | 2(-) - 6(10)
OCHOBHBIC TEOPHH TIPOYHOCTH.

Tema 3. I'eomeTpuueckue XapaKTEPUCTUKU IJIOCKHX

COUCHILIL 12(10) 40) | 2(2) - 6(7)
Tema 4. Ilpocrtoe HanmeeHHo-zLe(?opMHpOBaHHoe 24(22) 8(1) | 4(2) B 12(19)
COCTOSTHUE: CIIBHT, KPYUCHHE, TUIOCKHUIA U3THO.

Tema 5. CTaTHuecKu HEONPEIETUMbIE CUCTEMBI. 9(8) 2(-) 2(-) — 5(8)

Tema 6. CnoxxHOe HampsHKEHHO-Ie(POPMHU-POBAHHOE
COCTOSIHME: HEIUIOCKHU M KOcoi m3ru0, m3rud ¢ xpy- | 17(15) | 6(-) | 3(-) - 8(15)
YEHHEM, BHEIICHTPEHHOE PACTSKEHHE (CKATHE)

Tema 7. YCTOMYHUBOCTD CHKATBIX CTEPIKHEH. 11(10) | 3(-) | 1(-) - 7(10)
Tewma 8. Jlunamudeckoe BO3JICHCTBUE HATPY3OK. 11(10) 3-) | 1(-) - 7(10)
NunuBuayanpHOE 3a1aHUE -(12) - - - -(12)
Htoro no BugaM 3aHATHIA 108(108) | 34(4) [17(4)| - |57(100)
KonTposn 36(36)

HUTOTO 144(144)

* — B cKOOKax yKa3aHbl 3HAYCHHS, COOTBETCTBYIOIINE 3a09HOM (hopMe 00yUeHHUs




qDOpMHpOBaHI/IC KOMIIETECHIIUM B PE3YyJIbTAaTC OCBOCHUA TCM AUCHUIIIINHBI

KOMIIETEHIINY | TEMbI IUCHIUIUINHBL, HAITEJIEHHBIE HA BBIPABOT-
KY KOMIIETEHLIMU
OK-1 Temsr 1,2,3,4,5,6,7, 8
IIK-15 Temsr 1,2,3,4,5,6,7, 8
3.2. Jlekuun

Tema 1. Beenenune. O0muii 0030p M MCTOPUYECKAS CIPABKA Pa3sBUTHUA
AUCHMILUIAHBI CONPOTHUBJIEHUS] MAaTEPHAJIOB.

Conepxanue Tembl 1.

CBsi3p ¢ ApyruMu auciuIiMHaMu. OCHOBHBIE ONPENCNICHUS U JOMYIIECHUS
Kypca. CxemaTu3aiusi paCue€THBIX CXEM W BHEIIHEH Harpy3ku. @opMmupoBaHuUE pac-
YETHBIX CXeM. BHemHss Harpy3ka W BHYTPEHHUE CHIIOBBIE (pakTOphl. Metoj ceue-
HUW. OCHOBHBIE BU/IbI HAIIPSIKEHHOTO COCTOSHUSI.

OCHOBHBIE TUIIOTE3bI U MPUHIIUIBI COMPOTUBICHUSI MATEPUAIIOB.

Tema 2. OpHoocHOe pacTsiKeHHe-c:kaTHe. (OCHOBBI  HANPSKEHHO-
ne¢opMIPOBAHHOIO COCTOSIHMS B TOUYKe; OCHOBHbIE TEOPUH MPOYHOCTH.
ConepxkaHue TeMbl 2.

MexaHnueckrue XapaKTepUCTUKU MaTepuasioB. JIMHeEHHOe, MIOCKOe U 00BhEM-
HOE HaIIPSYKEHHbIE COCTOSHUS.

OnHOOCHOE pacTsKEeHUe-C)kaThe. BHyTpeHHHE ycuiaus INpU  PacTSKEHUU-
CKaTUU. ONIOPbl B CONPOTHBJICHUM MaTEPHUAIOB. OMIOPbl MPOAOJBHBIX YCHIIMMA.
Hanpsxenus npu pacTsyKeHUH-CKATUU. DIIOPbI HANpsKeHn. Pacdyer Ha mpOYHOCTH
IIPH OTHOOCHOM PaCTS)KEHUU-CoKATHH.

Kpurepuu npounoctu. Pacder o gomyckaembiM HanpsnkeHUsM. [{edopmarumn
IIPU PACTSKEHUU-CKaTUU. 3aKOH ['yka. DMIOphel IPOIOABHBIX CMEIIEHUH. JKCIEpH-
MEHTaJIBHOE OIPEIEIICHUE HAPSHKEHUN U ITIEPEMELCHUM.

CrepxHeBble cucTeMbl. CTaTUYECKH HEONPEIEINMbIE CTEPKHEBBIE CUCTEMBI.
Metoasl pemienuss. CTENEHb CTATUYECKON HEONIPEICTUMOCTH.

HedbopmupoBaHHas cxeMa. YpaBHEHUs] COBMECTHOCTH Jedopmanuii. Onpene-
JIEHUE YCUJINH, HANpsOKEHUN U neopManuil B CTaTUUYECKU HEONPEACIIUMBIX CTepHE-
BBIX CUCTEMAX IIpY CUIIOBOM, TEMIIEPATYPHOM U MOHTaKHOM Harpy>KCHUH.

MexaHnyeckue XapakTepUCTUKU MaTepuanoB. VcnblTaHUs cTaHAapTHBIX 00-
pastoB. /lnarpamma pacTspkeHHs! MSATKOM (TUIACTUYHOM) CTalIM U €€ OCHOBHBIE y4acT-
k1. OCHOBHBIE MEXaHUYECKUE XAPAKTEPUCTUKHU MaTepruaioB. Hakmuen.

Jlnarpamma pacTsKeHUs XpYNKUX MarepuanoB. Jluarpamma HanpsikeHui. Pa-
00Ta BHEIIHUX CUJI U MOTEHLMAJIbHAs 3HEPTus. Y AeibHas padoTa U MOTEHIMaIbHAs
3HEprusi. 3aBUCUMOCTb CBOMCTB MaTepUaoB OT Pa3iNyHbIX (PaKTOPOB.



Tema 3. 'eomeTpuyecKre XapaKTEePUCTUKH IVIOCKUX CEYEHM.
ConepxaHue TeMbl 3.

IInockue cedyenus. Maremarnueckue onpenenenus. Inomane ceuenus. Cra-
TAYECKUM MOMEHT Iuiomanu. KoopauHatel neHtpa TsokecTu. LleHTpanbHblE OcCH.
OceBbie MOMeHTHI HHEpUUH. [lonsgpHblii MOMEHT nHepuuu. LleHTpoOe HbIE MOMEHT
WHEPLHH.

OceBble MOMEHTBI conpoTuBiieHUs. [lOMspHBIE MOMEHT compoTuBieHus. Pa-
IUyCbl MHEPUHUH. ['eoMeTpHYecKHe XapaKTEPUCTHKU IMPOCThIX cedeHuil. CedeHus
MpOCTON TeoMmeTpuyeckor (opmbl u cTanmapTHbie cedenus. JByraBp. IlIBemep.
VYT0J10K paBHOIIOJIOYHBIN U HEPABHOIIOJIOYHBIM.

[TapannenbHbId NIEPEHOC W TMOBOPOT KOOPAMHATHBIX OCEU. lJIaBHBIE OCU U
IJIaBHbIE MOMEHTBI MHEPLUUU. ['eOMETprUEeCKrEe XapaKTEPUCTUKU CIIOXKHBIX (COCTaB-
HBIX) CEUECHHH.

Tema 4. IlpocToe HampsiKeHHO-1e(POPMHUPOBAHHOE COCTOSIHME: CIABHI,
KpYy4eHHe, IITIOCKHUIi U3ruo.

ConepxaHue TeMbl 4.

Cngur. Cpes. Pacuer 3akiienok Ha mpo4yHOCTh. CKaJIbIBAHUE.

Kpydenne kpyrabix BanoB. BHyTpeHHHE cuiioBbie (aKTOPHI MPU KPYUCHUHU.
[IpaBuno 3HAKOB. DMIOPHI KPYTAMIMX MOMEHTOB. Hampspkenus u nedopManuu mpu
Kpy4yeHuu. PacyeT Ha MpOYHOCTH BaJIOB PA3IMYHOIO MNOMEPEUHOr0 CEYEHUS PU KpY-
YEHUHU.

Omnopbl KacaTeNbHBIX HAINPSHKEHUH M YIJIOB 3aKpyuyuBaHus. PacyeT Ha xect-
KOCTh MpU KpydeHuUU. HampspkeHHOe cocTOosiHME NMpu KpydeHuu. HampspkeHus Ha
HAKJIOHHBIX IUIONIAJKaX. [ JTaBHBIC HaIpsDKeHHs. BhIUMClIeHHEe KPYTAIIEr0 MOMEHTA
Yepe3 MOIIHOCTb.

N3ru6. Buaer nzruba. [lnockuit monepeunbii u3rud. OqHOOCHBIE 3JIEMEHTHI,
paboraromue Ha n3ru6. banku. Pampl. BuyTpennue ycunus npu usruoe. [IpaBuio
3HAKOB. DIMIOPHI U3TMOAIOIMX MOMEHTOB M TMOIEPEYHBIX CiI B Oankax. Juddepen-
1MajgbHbIe 3aBUCUMOCTH Tipu u3rude. Teopemsr XKypackoro. KoHTposs npaBUiibHO-
CTHU TIOCTPOECHUS AMIOP BHYTPEHHUX CUJIOBBIX (PaKTOPOB MPHU U3THOE.

Omnopbl U3rHOAIIMX MOMEHTOB M TIOMEPEUYHBIX CHII B pamax. [IpaBuio 3Ha-
kOB. [IpoBepka MpaBWJILHOCTH MOCTPOEHUS 3IIOP B paMax. PaBHOBecHE y3710B paMbl.

Hampsioxenuss mpu u3rude. HopmasibHble HampspKeHHS mpu u3rude. DMIopbl
pacrnpeieNieHds HOpMaJIbHBIX HaIpsHKeHUM Mo BeicoTe Oanku. PacyeT Ha mpoYHOCTH
npu u3ruoe.

Kacarenpubie HanpspkeHust npu u3ruoe. @opmyna XKypaBckoro. DmOpbl pac-
npejieieHusl KacaTeIbHbIX HAMPSHKEHUH MO BBICOTE 0AJIOK Pa3IuYHOTO MONEPEYHOTO
ceuenus. [IpoBepka Ha MPOYHOCTH MPHU M3rKOE MO MAKCHUMAaJIbHBIM KacaTelbHBIM
HanpspKeHUsIM. ['J1aBHbIE HaNpspKeHUsT pu u3rude. PacueTHbIe HANpsHKEHUsT IPU U3-
rube Mo TpeThel U YeTBEPTOM TeopusM nMpodyHocTH. [lonHas mpoBepka Ha TPOYHOCTD
pu U3rube Mo pacueTHbIM HanpsokeHusiM. [IpoBepka mpouHoCcTH O6aIOK U paMm.




[Tepememenus: mpu u3rude. OCHOBHBIE METOMBI OMpEAeiICHUS. AHaIUTHUC-
CKHMI METOJI OIpe/ieNieHusl epeMenieHuil mpu u3ruoe. MeTo; HayaubHBIX MapameT-
poB. CunoBsie U AedhopMaIlMOHHbIE HaYaJIbHbIE TapaMeTpbl. [ paHUYHbBIE YCIIOBHUS.

DHepreTuuecKue MEeTO/Ibl ONpeIeNiCHUsl IepeMEIIeHUI pu n3rude. 3aKoH co-
XpaHeHus 3Hepruu. Pabora BHEIIHUX CHJI M MOTEHIMAJIbHASI SHEPrus npu usruoe.
Teopema berru. Teopema Makcseiia.

Meton Mopa nipu omnpeneneHun nepemenieHuid npu usrude. [IpakTuyeckuit
pacuer mepemenienuid npu usrude. [Ipasuno Bepemaruna. Onpenenenue nepeme-
neHui B 6ayikax U pamax 1o npasuwity Bepemaruaa. EquHudaHbIe U TPY30BbIC AIIOPHI.

Jluteparypa k Teme 4 [1, 2, 3, 4, 5]

Tema 5. CtaTu4ecku HeonmpeaeJuMble CHCTEMbl.

ConepxaHue TEMBI .

IloHsiTHE O CTAaTHYECKU HEONPEACIMMBIX CHCTEMaX, HAXOXKIEHUE CTEIEHU
HEONPEIEIUMOCTH. PaCKpbITHE CTATUYECKON HEONPEAETUMOCTH METOAOM CHIL.

Jlutepatypa k Teme 5 [1, 2, 3, 4, 5]

Tema 6. Ci10:)kHOe HATIPSIZKEHHO-1e(OPMHPOBAHHOE COCTOSIHUE.

CopepxaHuie TEMBI 6.

CrnoxxHOEe HarpspKeHHOE cocTosiHue. OCHOBHBIE BUIBI CJIOKHOTO COIPOTHUBIIE-
Hus. Kocoii u Hemmockuit m3run6. HampspkeHust mpu KOCOM M HEIJIOCKOM H3THOe.
Pacuet na mpouHocts. HeliTpanbHast TMHUS IPU KOCOM U HerwiockoM u3rube. [oso-
YKEHUE HEUTpaIbHOW OCH. DMIOpa HOPMAaJIbHBIX HAINPSIKEHUN MPU HEIJIOCKOM U KO-
com u3rube. [lepemenienust mpu KOCOM U HEIJIOCKOM HM3TH0e€.

BreueHntpeHHoe pacTsokeHue-cxatue. HampspkeHus B NMPOM3BOJIBHOM TOUYKE
noriepevyHoro ceyenusi. Henrpanbnas nunud. Aapo cedenus. Pacuer Ha MpoOYHOCTH
IIPU BHELICHTPEHHOM PaCTSKEHUH-CHKATHH.

N3rub c kpydyenuem. Hanpspkenust npu u3rube ¢ kKpydeHuem. [ naBHbIe
HanpspKeHUs Ipu u3rude ¢ kpydyenuem. Pacuer Ha mpOYHOCTb.

Tema 7. YCTOHYMBOCTD CKATHIX CTEPKHEM.

ConeprxaHue TeMBbI /.

Pacuer cxxkatbIx cTepkHEN Ha ycTOMYMBOCTh. PopmMyna Diliiepa U FpaHUIIBI €€
IIPUMEHUMOCTH.

Kputnueckast cuna. Biusaue ycnoBuii 3akperuienus. ['uobxocts. Kpurnueckue
HanpspkeHus. ['pannibl npuMenumoctu Gopmyisl Ditnepa. Gopmyna ScuHckoro.

[TpakTrueckuii cmoco0 pacuera cxaTbiX cTepaxHel. [I[poBepoUHbIit U MPOEKTH-
POBOUHBIN pacueT. MeToj mocienoBareabHbIX npuommkenns. Kosddumment ¢ mo-
HIDKEHHUS IOITYCKAEMBbIX HANIPSKEHUI MPU PACYETE HA YCTOMYHUBOCTD .

Tema 8. /luHaMmu4yeckoe BO31eCTBHE HATPY30K.



Conepxanue TeMbl 8.

JlvHaMU4YeCcKHUe Harpy>K€Husl B CONPOTUBIICHUN MaTepUaIoB. Buabsl qruHamuye-
ckoro BozneucTBud. [Ipuniun [lanamOepa B JuHAMHUKE YIPYyrux cucteM. Bumabl au-
HAMUYECKUX CHUCTEM B COMPOTHUBICHUM MaTEPUAJIOB: HEBECOMBIE CUCTEMBI C OJIHOU
CTEIEeHBIO CBOOOIbI; CUCTEMBI C JUCKPETHBIMU MAaCCaMH, BECOMBIE CUCTEMBI.

CoOcTtBeHHbBIE, CBOOOHBIE U BBIHYXK/JICHHbBIC KojeOanus. Komebanus cuctem c
OJIHOM CTEIIEHBIO CBOOO/IEI.

OnpenencHre IUHAMHUYCCKUX KOAI(PGUIIMEHTOB ISl pa3HOTO BHJA BO3JCH-
cTBUl. Pacuer Ha nelicTBUE yIApHOU HAarpy3KHu.

Jluteparypa k Teme 8 [1, 2, 3, 4, 5]

3.3. IlIpakTnyeckue (CeMUHAPCKHE 3AHATHS)

No TEMA 3AHATUA OBBEM, JINTEP.
YAC. (*)

1 | Onpenenenne BHYTPEHHMX YCWJIMH B Clydae MPOCTOrO pac-
TSOKSHUS WK CKaTusl cTepxkHel. Meton ceuenuid. Onpenene-
HUE YCWINU B CTEPHKHAX M CTEPXKHEBBIX CHCTEMAX OT Jen- 2(0) 3.6
CTBUs BHelIHeW Harpy3ku. HopmaneHbie Hanpsbokenus. [le-
dbopManuy 1 NEPEeMEIICHUs B CTATUYECKU OMPEIEITHUMBIX CH-
cremax. [locTpoeHue 31op nepeMeeHu.

2 | BeruncneHue reoMeTpUYeCKUX XapaKTEPUCTHK CIOXKHBIX cCe- 2(2) 3.6
YEHUH.

3 | HanpspkeHus Ha HaKJIOHHBIX IUIoaaKax. [ laBHbIe Hampske- 2(0) [3-6]

Hus. Pacdersl 110 TCOPHUAM ITPOIYHOCTHU

4 | [locTtpoeHue 3Mm0Op KpyTSIIMX MOMEHTOB. Pacyer Bajma Ha
MPOYHOCTh M KECTKOCTh. [locTpoeHUE S0P OTHOCUTETBHBIX 2(2) 3-6
1 aOCOTIOTHBIX YTJI0OB MMOBOPOTA

5 | U3rud6. IlocTpoeHue »miop BHYTPEHHUX YCUIUN B Oajikax U

pamax. JluddepeHnmanbupie 3aBUCUMOCTH MEXIY BHYTpEH- 2(0) 3-6
HUMH CWJIOBBIMH (paKkTOpaMH B Oajkax M WX UCIOJIb30BAHHE
JUTSI IPOBEPKH MPABWILHOCTH IIOCTPOSHUS AITIOP
6 | Usrub. Pacuér 6amok u pam Ha npodHocTh. [lonbop pasmepor
MOTIePEYHBIX ceueHuid. [loHas mpoBepKa MPOYHOCTH OalIKH. 3(0) 3-6
OmnpeneneHue MEepeMENICHUA TPU WU3TMOE METOJAOM Hadajlb-
HBIX TTAPAMETPOB.
7 | Pacder cTaTU4eCKH HEONPEACIUMBIX CUCTEM METOJIOM CHII 2(0) 3-6
8 | YcroitunBocTh ynpyrux crepkaeir. @opmyna Oinepa. [Ipak- 2(0) 3-6
TUYECKHIA PacueT CXKATHIX CTEPIKHEH Ha YCTONYNBOCTb.
Hroro 17(4)

* — B cKOOKax yKa3aHbl 3HAYCHHS, COOTBETCTBYIOIINE 3a09HOM (hopMe 00yUeHHUs

3.4. JlabopaTopHble padoThI

JlabopaTopHble paboThl y4€OHBIM MJIAHOM HE TPEyCMOTPEHbI




3.5. CamocrosiTesibHas padoTa

Ne TEMA 3AHATUSA DBBEM, UA(Q
(*)
1 |Usyuenue nekuuonHoro matepuana (He menee 50% ot oobema 38(58)
JIEKIUI)
2 |l[logroroBka k mpakTU4ecKuM 3aHaTusMm (He meree 50% ot 00b- 19(30)
eMa ayJIMTOPHBIX MPAKTUICCKUX 3aHSATUH)
3 |[logroroBka k naboparopubiM pabotam (He menee 50% oT 00b-
eMa ayJuTOPHBIX Ja0OPATOPHBIX PadbOT) )
4 |BpImosIHEHHE KypCOBOTO MPOEKTA -(-)
5 |BblnonHeHre WHIUBUAYAIBHOTO 3a/1aHus (He MeHee 9 yac) -(12)
Hroro 57(100)

* — B cKOOKax yKa3aHbl 3HAYCHHS, COOTBETCTBYIOIINE 3a09HOM (hopMe 00yUdeHUs
3.6. KypcoBoii npoekT (padora), HHAMBUAYAJIbHOE 3aJaHUe

VY4eOHBIM MJIAHOM HE MPEAYCMOTPEHO BBITIOJIHEHUE KYPCOBBIX MPOEKTOB (pa-
ooT).

Y4eOHBIM MIaHOM OYHOM POpMBI 00yUEHUS HHANBUAYAIBHOE 3aJaHHE T10
JVCLUAIUIMHE HE IPELYCMOTPEHO.

VY4eOHBIM MIaHOM 3a09HOM (POPMBI O0YUEHHS 1O AUCHUIIIIMHE MPEAYCMOTPEHO
OJIHO MHIMBUAYAIBHOE 3aJaHue. TeMaTuka HHAMBUAYAIBHOTO 3ananus Ilpegycmar-
pPUBAET CaMOCTOSITEJIbHOE BBINOJIHEHUE pacyeTHO-rpaguueckoil paboThl 10 OCHOB-
HBIM TeMaM JAUCIUILIHHBI B COOTBETCTBUU C [ 6 ].

[TpumepHBIe TeMbl HHAUBUAYAIbHBIX PadOT:

1. 'eomeTpuuecKkre XapakKTEpUCTUKHU CII0KHOTO CEUEHUS.

2. Pacuer Baja Ha IPOYHOCTh U JKECTKOCTb.

3. Pacuer 1ByX0onopHOH OaJIKu Ha IPOYHOCTh U JKECTKOCTb.

4. IIpakTM4ECKUH pacyeT CKaToro CTEPKHS Ha YCTONYUBOCTb.

O6beM yueOHOW HArpy3KH MPH BBITIOJHEHUN OJHOTO WHAUBUAYATBHOTO 33/1a-
Hus — 12 gacoB. Pekomenayemblii 00beM NOSICHUTEIBHON 3aMUCKH — HE 0oJiee
10 cTpanwut popmara A4 (210%297).

4. ®OHI OHEHOYHBIX CPEJICTB

4.1. Kputepuu U mIKaJbI Jisi HHTETPUPOBAHHOM OLlEHKHU YPOBHS c(hopMu-
POBAHHOCTH KOMIIETCHIMA

Cocmagnaowas Komnemenyuu — NOJIHOMA 3HAHUTL
— H)YJ1e80li ypo6eHb: HEBEPHBIE, HE apTyMEHTUPOBAHHbBIE, C MHOXKECTBOM I'PyOBIX
OIIMOOK OTBETHI HA BOIPOCHI / OTBETHI HA JIBa BOIMPOCA U3 TPEX MOJHOCTHIO OTCYT-
CTBYIOT. YPOBEHb 3HAaHUHN HUKE MUHUMAJILHBIX TPEOOBAHMUIA;



— MUHUMAIbHBLL YPOBeHb: TaHBI HE TIOJIHBIE, HE TOYHBIC U apTYMEHTHPOBAaHHBIE
OTBETHI HA BOTIPOCHI. Y POBEHb 3HAHUN HUKE MUHUMAJIbHBIX TpeOoBaHui. JlomymieHo
MHOT'0 TPyOBIX OIIMOOK;

— N0Op0208blil YypO8eHb: NaHbl HEIOCTATOUHO IMOJHbIC, TOYHBIE U apTyMEHTUPO-
BaHHbIE OTBETHI Ha BOMPOCHL. [[I0X0 3HAeT TepMUHBI, ONPEEICHUS U MOHSATHUS; OC-
HOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHUS, MPHHIUIELL. J[OMyIIIEeHO MHOTO HETPYyOBIX
OIMOO0K;

— cpeoHull yposeHs: JIaHbl TOCTAaTOYHO MOJTHBIC, TOYHBIC U ApTyMEHTHPOBAHHbIE
OTBETHI HAa BOMPOCHI. B 11€710M 3HaeT TEpMUHBI, OTIPEJCICHHS U TTOHSATHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHUS, TPUHITUIBL. J[0TyIIIeHO HeCKOIBKO HETPYObIX OIIH-
00K;

— NPOOBUHYMBIIL YPOBEHb: JTaHBI TIOJTHBIC, TOUYHBIE U aPTYMEHTUPOBAHHBIE OTBE-
ThI HA BOITPOCHI. 3HAET TEPMUHBI, OTIPE/ICTICHUS U MOHSATHS, OCHOBHbBIE 3aKOHOMEPHO-
CTH, COOTHOIIICHHUS, TPUHITUTIBI. J[0TyIIIeHO HECKOIBKO HETPYOBbIX OMIMOOK;

— BbICOKULL YPOBeHb. TaHbI TIOHBIC, TOYHBIE M apTyYMEHTHUPOBAHHBIC OTBETHI HA
BOINPOCHI. 3HAET TEPMUHBI, ONpPEACNICHUS U MOHSTHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOINIEHUS, MPUHLUIIBIL. J[OMyIIeHO HECKOJIBKO HETOUHOCTEH.

Cocmasnaowas KomMnemeHyuu — yMeHus

— HYIe6ol ypoGeHs: TIOJIHOE OTCYTCTBHE MOHUMAHUS CYTH METOIMKHU PEIICHUs
3a/1a4yy, IOMYyIIEHO MHOKECTBO IPyOEHIIINX OMMOOK / 3a/1aHHsI HE BBHITTOTHEHBI;

— MUHUMANbHBIN YPOBeHb: caboe TOHUMAaHNE CYyTH METOAMKHU PEIICHUS 3aauH,
JIOTyIIEeHbl IpyoOble ommOku. Pemenus He obocHoBaHbl. He ymeeT wucmonb3oBath
HOPMAaTHUBHO-TEXHUUYECKYIO JHUTEepaTypy. He opueHTupyeTcs B cHeruaibHON Hayd-
HOM JIUTepaType, HOPMATUBHO-TIPABOBBIX aKTaX;

— NOpP0208bILl YPOBeHb. TOCTATOYHOE TTIOHUMAHUE CYTH METOJIUKHU PEIICHHs 3aja-
4H, TOMyIIeHb! OIMMOKU. Pernrenust He Bcerma 000OCHOBaHBI. YMEET HCIIONb30BaTh HOP-
MaTUBHO-TEXHUYECKYIO nuTeparypy. Cinabo opueHTHpyeTcs B CIEIHMaTbHOW HAy9IHOU
JUTEpaType, HOPMATHBHO-TIPABOBBIX aKTaX;

— CpeOHull Ypo6eHb. B LIEIIOM MOHUMAET CyTh METOAMKH PELICHUs 3a/1auH, JIOIy-
mieHbl omnOKu. Pemenns He Bcerga 0OOCHOBaHbBI. YMEET UCIMOJIb30BaTh HOPMATHUBHO-
TEXHUUYECKYIO U CHELIMATbHYIO HAYYHYIO JIUTEPaTypy, HOPMaTUBHO-IIPABOBbBIE AKThI;

— NPOOBUHYMbII YPOBEHb. B 1IEJIOM MOHUMAET CYyTh METOJIMKU PEUICHUS 3aJa4H,
JonyuieHbl HeroyHocTH. CriocobeH 000CHOBATh PELIeHUs. YMEET UCHOJIb30BaTh HOP-
MaTHBHO-TEXHUYECKYIO U CIEIMATIbHYIO HAYUHYIO JIMTEpaTypy, HOpMaTHBHO-TIPaBOBbIE
aKThI;

— BbICOKUU YpOBeHb. TIOHUMAET CYTh METOAMKU perieHus 3anadr. CriocoOeH
00OCHOBATh pEIICHUA. YMEET UCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIICIHAITb-
HYIO HAy4YHYIO JIUTEPaTypy, MepeIoBOil 3apyOeKHbIH OMBIT, HOPMATUBHO-TIPABOBHIE aK-
TBI.

Cocmasnarwuwana KomMnemeHyuu — 61a0eHue Hasblkamu
— HYe6oll Yypo8eHb. HEe TPOJASMOHCTPUPOBAII HABBIKH BBIMOJTHEHUS TTPodeccro-
HaJIBHBIX 3a]a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH MPHU BBIIOJHEHUU OTIEIIb-
HBIX 3aJaHU;



— MUHUMATIbHOIL YPOBeHb. HE TPOJIEMOHCTPUPOBAII HABBIKU BBIMIOJIHEHUSI TIPO-
(beCcCHOHANIBHBIX;

— NOPO208bIll YPOBeHb. BIIAJICET ONIBITOM FOTOBHOCTU K MPO(eCcCHOHANIbHOM Jesi-
TEJIBHOCTH W TPO(ECCHOHATLHOMY CaMOCOBEPILIEHCTBOBAHUIO Ha IOPOTrOBOM
ypoBHe. Tpy0BbIe 1eHCTBUS BHIMOIHSAET MEJICHHO U HEKAYE€CTBEHHO;

— CpeoHuUll YpoeeHyb. BIAJCET CPEAHUM OIBITOM TOTOBHOCTH K MPOdheCcCHOHAIb-
HON JIeSITENIHHOCTH W TPOo(ecCHOHATLHOMY CaMOCOBEPIICHCTBOBAHUIO. TpyaoBbie
JIEUCTBUS BBITIOTHIET HA CPETHEM YPOBHE IO OBICTPOTE U KaueCTRY;

— NPOOBUHYMbBLU YPOBEHb. BIIAJIEET ONBITOM W JOCTATOYHO BBIPAKEHHOM JIMY-
HOCTHOW TOTOBHOCTH K MPO(ECCHOHAIBHON NEATETLHOCTH M MPO(ECCHOHATLHOMY
CaMOCOBEPIIECHCTBOBAHUIO. BBICTPO M KAYECTBEHHO BBITMIOJIHSIET TPYAOBBIE ICHCTBHUS;

— BbICOKULL YPOBEHb. BIAJCET ONBITOM U BBIPAKEHHOCTHIO TUYHOCTHON TOTOBHO-
CTU K MPOQPECCHOHATLHON JCATEIHHOCTH W MPO(PECCHOHATEHOMY CaMOCOBEPIIICH-
CTBOBaHUI0. BBICTPO 1 KaUECTBEHHO BBITOJIHAET TPYAOBBIC ICHUCTBUSI.

Obo6wennan oyeHka chopmuposannocmu KOMnemeHyui

— HY71e60ll YpoGeHs. KOMIIETCHIIU He C(OPMUPOBAHBI;

— MUHUMAJIbHBLU YPOBEHb. 3HAYUTENIbHOE KOJMYECTBO KOMIIETEHIUN HE chop-
MUPOBAHO;

— NOP0O208blL YPOBEeHb. BCE KOMIIETEHLIMN C(POPMUPOBAHBI, HO OOJBIIMHCTBO HA
IOPOTOBOM YpPOBHE;

— cpeOHUll yposeHy. Bce KOMIIETECHIIMH C(hOPMHUPOBAHBI HA CPEAHEM YPOBHE;

— NPOOBUHYMbIU YPOBEHb. BCE KOMIETEHIIMH C(OPMUPOBAHBI HA CPEAHEM WU
BBICOKOM YPOBHE;

— BbICOKULL YPOBEHb. BCE KOMIIETCHIIMU C(HOPMHUPOBAHBI HA BHICOKOM YPOBHE.

4.2. Bonnpocsl K 3K3aMeHy

1. ctopus u 3agaun Kypca. MecTo Kypca CONpPOTUBICHUS MaTepUaIOB B UH-
XKeHEepHOM o0pazoBaHuu. OCHOBHBIE BUbI pacueTa. BHellIHUE U BHYTPEHHUE CHIIBIL.
Meron ceuenuii. CTpyKTypa Kypca.

2. BHyTpeHHHE yCWIMS W HaNpPsOKEHHUS NPU PACTSHKEHUU-CHKATHH. OIIOPbI
BHYTPEHHUX YCWJIMWA W HanpspKeHuil. Pacuer Ha NPOYHOCTh IIPU PACTSKEHUH-
CKaTHH.

3. Hdedopmanuu npu pacTsbKeHHH-ckaTud. 3akoH ['yka. Ilpomonbhas, morme-
peunas u oobemHuas nedopmarusi. Koapdunuent [lyaccona.

4. JlnarpamMma pacTsKEHUs IUIACTUYHOW CTalid. MexXaHW4YecKue XapakTepu-
CTUKHM MaTepHayoB. Pa3rpyXeHne U MOBTOPHOE HArpyKeHUe marepuana. Jluarpamma
pacTshKeHusl Xpynkux MarepuanoB. /[uarpamma HanpsbxkeHuid. PaboTa BHEITHUX CHJ
Y IOTEHLIMAJIbHASI SHEPT U] IPU PACTSKEHUU.

5. Cratnuecku HeEOIpeaeauMbIe 3aauu MPU pacTshKeHUU-cxaTtud. llopsmok
pacyeta. CreneHb cTaTUYECKON HeorpeaeauMmoctu. opmupoBanne AepOpMHUPOBAH-
HOU cXeMbl. YpaBHEHUSI COBMECTHOCTH AeopManuid. TeMriepaTypHble 1 MOHTaXKHBbIE
HaIIPSDKEHUS.

6. PacTsbkeHre CTEp)KHEH NEPEMEHHOIO M CTYIEHYaTOro MOIEPEYHOro ceye-
HUSL.



7. Y4et coOCTBEHHOTO Beca MPH PacTsKEHUU-CHKATHH.

8. OIHOOCHOE HaIpsLKEHHOE COCTOsHME. HamnpspkeHus: Ha HakKJIOHHBIX ILIO-
HIaIKax.

9. IInockoe HanpspkeHHOE cocTosiHue. OmpelnencHue HanpsHKEHUH Ha MPOU3-
BOJIBHBIX IUIOIIAJKAX Yepe3 00IIre HallpsHKEHNs Ha 3ajaHHbIX IUIOIIAAKax. [ maBHbIe
HaIpsHKEHUS U TJIABHbIE MUIOMIA/IKK B TJIOCKOM HAIpsKEHHOM cOCTOSIHUM. [Ipsimas u
oOpaTHas 3a/ilaya TEOpUHU yIPYTrOCTH.

10. O6bemMHOE HampsKEHHOE cOocTosHUE. TeH3op HampsikeHuil. Makcumalb-
HbIE€ KacaTeIbHbIE HAITPSKEHUS.

11. O6o6mennbIii 3akoH ['yka mpu mIOCKOM U 0OOBEMHOM HAMPSIKEHHOM CO-
CTOSIHUMU.

12. Kputepuu 1 TE€OpUH MPOYHOCTH. Te€OpHH MPOYHOCTHU I XPYNKHUX U ILIa-
CTUYHBIX MAaTEPHAJIOB. Y CIIOBHSI IPOYHOCTH IO PA3JIMYHBIM TEOPHUSIM.

13. PaGoTa BHEWIHUX CUJI U yAENIbHAS MOTEHIMAIbHAS YHEPTUS PU OOBEMHOM
HaIpPsHKEHHOM COCTOSIHMM. Y IeNIbHAsI MOTEHIMANIbHAs SHEPTUsI U3MEHEHUSI 00beMa U
ylelibHas MOTEeHIUaIbHas SHEpTrus GopMooOpa30BaHuUs.

14. OCHOBHBIE TEOMETPUUECKHUE XAPAKTEPUCTUKH TNTIOCKUX ceueHUM. CII0XKHBIE
U MPOCThIE€ ceueHus. ['eoMeTpuyeckrne XapakTepUCTUKKU CTaHIAPTHBIX CEYEHUN U ce-
YEHUH MPOCTOI reoMeTpUIecKoil POpMBI.

15. IIpeobpazoBanue cucteMbl koopauHaT. OnpeaeieHue MOMEHTOB UHEPIIUU
IIPY NapauIeIbBHOM NIEPEHOCE U TOBOPOTE KOOPAUHATHBIX OCEM.

16. I'maBHBIE OCH 1 MOMEHTbI HHEPLIUA OTHOCHUTEJIBHO TJIABHBIX OCEH.

17. 'eomeTpudecKkre XapakKTEPUCTUKHU CIOKHBIX CEUCHUH. MOMEHT MHEPLIUHU U
IIOJIOKEHUE LIEHTPA TSYKECTU CIIOXKHOTO CEUCHHS.

18. CnBur. CaBur B IJIACTUYHBIX U XPYIIKMX MaTepHaiax. Pacdyer 3akiienku Ha
Cpe3 U Ha CMSTHE.

19. Yuctenii cnpur. [Ipusnaku yuctoro cipura. Hanpspkenus u nedopmanuu
npu casure. 3akoH ['yka npu casure. Jlonmyckaemble HaIPSKEHUS IPU CIIBUTE.

20. Metoab! n3mMepeHus HanpsokeHud. Po3eTka naTuyukoB. Berancinenue
HaNpsOKEHUH 10 AeopMaIisim.

21. Kpyuenue Kpyribix crepkHed. Hampspkenus u gegopmarnuu npu Kpyde-
HUU. DMIOPBI KPYTAIIAX MOMEHTOB U YIJIOB 3aKPYUYMBAHHUS.

22. YcnoBue MpOYHOCTH Bana. Pacdyer Ha MPOYHOCTH KPYIJIOTO CILIONIHOTO,
II0JIOTO ¥ TOHKOCTEHHOT'O BaJa.

23. YcnoBHe KECTKOCTH Basia. PacyeT Ha ECTKOCTh KPYIJOro CIUIOIIHOTO,
II0JIOTO ¥ TOHKOCTEHHOT'O BaJa.

24. BrluncieHne KpyTALIEro MOMEHTa 4e€pPe3 MOLIHOCTb.

25. CTaThyecKu HEolpeAeIuMble Balbl. Y paBHEHHE COBMECTHOCTH Jiehopma-
UH.

26. V3ru6. Buas! uzrunba. [1nockuii monepeuynsiit u3rud. BHyTpenHue cunosbie
¢dakropsl npu usrude. [locTpoeHue 3mo0p MU3rHOAIOIKUX MOMEHTOB M TOINEPEUHBIX
cui. [IpaBuio 3HaKoB.

27. Muddepenumansupie cooTHomeHus: npu u3rude. Teopemsr Kypasckoro.
[IpoBepka mpaBUIIBHOCTH MOCTPOEHUS 3IMIOP B OaliKax.



28. TloctpoeHue 3mOp BHYTPEHHUX CHIJIOBBIX (pakTopoB B pamax. [IpoBepka
MPaBUILHOCTH MOCTPOCHUS IIIOP B paMax.

29. HopManbHble HanpsbkeHus pu u3ruoe. Pacder 6ajnok Ha MPOYHOCTb.

30. KacarenbHble HanpspkeHust npu u3ruoe. Popmyna XKypasckoro. Kaca-
TeJIbHBIE HANPSDHKEHUS B Oajkax MPSMOYTOJILHOTO U ABYTaBPOBOIO MONEPEYHOIO Ce-
YEHUS.

31. 'naBHbIe HanpsbkeHus pu u3ruoe. [loHast mpoBepka MPOYHOCTH OAJIKU U
paMBbl C YUE€TOM KacaTelbHbIX HAIMPSKEHH.

32. luddepennuanbHoe ypaBHEHHE W30THYTONH OCH Oaimku. AHaTUTUYECKUN
METOJI OIIPeIeNICHUsT TIEPEMEIICHHI PU U3Thoe.

33. MeTo HaYaJIbHBIX MTApaMeTPOB TpH U3THUOE.

34. PaboTa BHEIIHUX CHJI U TMIOTEHITMATIbHAS DHEPTHUS MIPU U3TUOE.

35. Meton Mopa. Beruncnenue nepeMeniieHuid B ynpyrux cucremax. Omnpeze-
JICHUE TepeMelIeHUH o MeToay Mopa B U3THOHBIX U CTEPHEBBIX CUCTEMAX.

36. IIpaBuno Bepenraruna npu BEIYUCICHUN TIEPEMETIICHHH.

37. OcHoBbl MeToAa cui. CTerneHb cTaTuaeckor Heonpeaenumoct. OCHOBHAs
Ta SKBUBaJICHTHAs cuctema. KaHOHMYeCKre ypaBHEHUS.

38. PacueT cratmuecku HEONPEACITUMBIX 0aJTOK METOJIOM CHII.

39. PacyeT cratnuecku HEONPEACITUMBIX CTEPKHEBBIX CHCTEM METOOM CHIL.

40. CnosxHOE COTPOTUBIICHUE. BUIBI CIIOKHOTO HANIPSHKEHHOTO COCTOSIHHUS, MX
0COOEHHOCTH U COCTABJISIOIIHE.

41. Kocoit n3ru6. Hanpspxenus. HelitpanbHas tuaust. Y clIOBUE TPOYHOCTH.

42. [lepemernieHus: mpu KOCOM U3TUoe.

43. Hermockuit n3ru6. Hanpspkenus. HeittpanbHas nuHus. Y clioBHe MPOYHO-
CTH.

44. N3rub c xpyuenueM. PacueTHblie HanpskeHus. Y CJI0BUE MPOYHOCTH.

45. BHeIEHTpeHHOE  pacTsKeHHe-ckaTue.  PacdueTHble  HaNpsHKEHWUS.
HeunTtpanbnast nunus.

46. YcnoBre MPOYHOCTH TIPH BHEIICHTPEHHOM PaCTsDKEHHH-CKATUU. SIpo ce-
YEHUS.

47. YCTOWYMBOCTh CKAThIX cTepkHel. Popmyna Dinepa. Bausiaue yciaouit
3aKpEIIEHUs HA YCTOMYUBOCTb.

48. Kputnueckue HanpspKeHus. ['paHniia mpuMeHUMOCTH GopMyIisl Ditnepa.

49. Kputnueckue HanpsbkeHus 1o Scunckomy. [IpenenbHas ruOKOCTb.

50. [IpakTuyeckuii pacueT CKaThIX CTEP)KHEH HA YCTOMUYUBOCTD.

51. Knaccudukanuss AMHAMUYECKUX CHUCTEM B CONMPOTHUBIICHUHM MaTEPHUAJIOB.
Bunaer konebanmii.

52. CoOcTBeHHBIE KOIEOAHUS CUCTEM C OHOM CTEINEHBIO CBOOOIEI.

53. CBoOOgHEBIE KOJIEOAHHUS CUCTEM C OJHOU CTEMEHBIO CBOOOIBI.

54. BeiHyXIeHHbIE KOJIEOaHUS CUCTEM C OJTHOU CTEMEHBIO CBOOOIBI.



4.3. [Ipumep 3K3aMeHAITUOHHOTO OWJIeTa

I'OY BIIO «/loHeukuii HAUMOHAJILHBIA TEXHUYECKUI YHUBEPCHUTET»

VYpoBeHs BrIcHIETO MPO(HECCHOHATHHOTO 00Pa30BaHNUS cneyuanumem

Hamnpasienne noaroroBku 21.05.04 «I'opHoe gesio»

[Tpoduns JduekTpuuKanusa 1 ABTOMATH3ALUA FTOPHOT0 NPOM3BOACTBA
Cemectp 4 ( 6ecennuit)

YueOHast qucCUUILTMHA Ilpuknaonasa mexanuxka. Conpomuenenue wamepuanos

3K3AMEHAIIMOHHBINA BUJIET Ne 1
1. Kpurepun u Teopuu mpoyHOCTU. TEOPUH MPOUYHOCTH ISl XPYIKUX MaTEpHAJIOB.
2. [TomoOpatk quMeTp Bajia U3 YCIOBHS IMIPOYHOCTH U KecTKOCTH (puc. 1), ecnu [1]=80 MlIa,
[©]=0,035 M.
3. [TocTpouTh 3MMIOpY U3ruOAIONINX MOMEHTOB M MTONIEPEUHBIX CHII (pHC.2).

600HM 400 300 500 M 50 30
oz e b
1
Pucynoxk 1

I
Pucynoxk 2

VYTBepxkaeHO Ha 3aceqannu Kadeapbl conpoTuBieHus: MmarepuanoB uM. @.J1.11leBuenko
[Tpotokos Ne 5 ot 26 aBrycta 2018 roma

3aB. kadeapoit no11. Lapenxo C.H.
DK3aMeHaTop npod. Tatesinuerko A.T.

4.4. Kputepum oueHMBaHUS

CryzaeHTsl 3a04HOM (HhOpMBI O0yUEHHUS, HE BHITIOJHUBILINE UHIMBUIYAIbHOE 3a-
nanue (KOHTPOJBHYIO padoTy), K 3K3aMEHY He Jomnmyckarorcs. MHauBUayanbHOE 3a-
naHue (KOHTpoJbHas paboTa) CTy/ACHTa-3a0UYHMKA OLIEHUBACTCS «3aYTEHO» HIIM «HE
3ayTeHo». PaboTa 3a4nThIBaETCS PHU YCIOBUU NMPABUIHLHOTO BBHITIOJIHEHUS BCEX 3aja-
HUI, BO3BMOXHO HallM4Me HEKOTOPBIX HeTouHocTel. Ecnu paborta He 3auTeHa, CTy-
JNEHT-3204YHHUK JOJDKEH BHUMATEIbHO WM3YUYUTh PELIEH3UIO, WCIPABUTH JOMYLIECHHBIE
OLIMOKU B COOTBETCTBUU C 3aMEUaHUSIMHU PELIEH3EHTa U CAATh padoTy AJis MOBTOPHOU
npoBepku. UuauBuayanbHoe 3a1aHue (KOHTpOJIbHAs paboTa) CTyACHTa 3a0UHUKA SIB-
JISI€TCSL TOJBKO JIOIYCKOM K 9K3aMEHY M Ha UTOTOBYIO IK3aMEHAIMOHHYIO OLIEHKY HE
BIIUSIET.

Onenka ucnbitanus 1o 100-6awibHON 1iKasie GopMHUpyeTcs Kak cymMMa 0ajlioB
HaOpaHHBIX 32 OTBETHI HAa BOMpOckl Ouiiera. [1o kaxnoMy Bompocy:

— «33,3 6an108» — BBHICTABIIAETCA, €CIIM MPU OTBETE HA BOMPOC CTYIECHT OOHAPY-
KU yMEHHE CBOOOIHO, JIOTUYHO, YETKO U SICHO NMPEJOCTABISATh I'PaMOTHbBIE, Ipa-
BUJIbHBIE OTBETHl Ha TOCTABJICHHBIA BOMPOC C UCIHOJIb30BAHUEM TEPMHUHOJIOTUU U
CUMBOJIMKU B HEOOXOIUMOM JIOTUYECKOM MOCTIEA0BATEIbHOCTH, a TAKKE CBEJCHUHN U3
IpYyruX IUCHMIUIMH M 3HaHUM, NPUOOpPETEHHBIX paHee; TBEpAble MPAKTHUYECKHE



HABBIKU C TBOPUYECKUM IMPUMEHEHUEM IMOTYYCHHBIX TEOPETUUECKUX 3HAHUN; UCTIOb-
30BaHUE U MPEJOCTABICHUE TIOJHOTO 000CHOBaHMS Hanbosee 3QPEKTUBHBIX U palu-
OHAJIbHBIX METOJOB IMOMCKA PEIICHMs; YMEHUE MCIO0JIb30BaTh MPUOOpPETEHHbIE 3HA-
HUS Y HaBBIKM B HECTaHJAPTHBIX CUTYalMsIX, TPEOYIOIIMX BbIXOAA HA MHOW, Ooee
BBICOKMI YPOBEHb 3HAHUI; IPUBEACHBI AaHATUTUYECKUE 3aBUCUMOCTH U PAaCUEThI;

— «26,6 6ann06» — BHICTABIISAETCS, €CIU MIPU OTBETE HA BOMPOC CTYJIEHT MPOSBUI
BBICOKHI ypOBEHBb 3HAHHUI MPH OTBETE Ha BOMPOC, MOKa3ajl YMEHUE MPUMEHSITH TEO-
peTHUYecKre 3HAHMSI 1711 PEIICHUs TOCTABICHHOM 3aauu, YETKO BJIaJCeT U MPUMEHSI-
eT aHAJIMTUYECKHE 3aBUCUMOCTH JJIsl YCIIOBUHM 3a/1auu, yMeeT (popMyIrpoBaTh BBIBO-
IIbl, OJTHAKO TIPU PELICHUH 33a4M JOMYCTUI HEKOTOpPhle HETOYHOCTH, HEAOCTATOYHO
000CHOBaJI TOMYLIEHHS, KOTOPbIE HCIIOJIb30BAIMCH IPU PELICHUH 3aa4u;

— «20 6ann06y — BBICTABISIETCS, €CJIM MPU OTBETE HA BOIMPOC CTYACHT OOHAPY-
KWI YMEHUE CBOOOJHO MPEIOCTABIISATh MPABUJIbHBbIE OTBETHl Ha MOCTABICHHBIE BO-
IIPOCHI C MCTIOIH30BAaHUEM TEPMHHOJOTHH, a TaK)KE€ 3HAHUN, MPUOOPETEHHBIX PaHEE;
HAJIMYUE HECYIIECTBEHHBIX HEJOCTATKOB WM HAPYIICHHs MOCIEAOBATEIHLHOCTH W3-
JIOKEHUS; MCTIOh30BAHUE HE CAMBIX paIlMOHATIBHBIX METOJIOB MOWCKA PEIeHus; He-
3HAYUTENIbHbIC HEJOCTATKH WJIM OIIMOKH B pacyerax;

— «13,3 6ann106» — BHICTABIISIETCS, €CJIM TIPU OTBETE HA BOMPOC CTYACHT OOHAPY-
KW 0a30BbI€ 3HAHUS TI0 BOMIPOCY, 3HAHHE OCHOBHBIX aHAIMTUYECKUX 3aBUCHMOCTEH,
OTHCHIBAIOUINX 33/IaHHBIN MPOIIECC, OJHAKO TOMYCTHII CYIIECTBEHHBIE OLIMOKH TpU
BBIMIOJIHEHUH PacueToB, HE CMOI' CUCTEMATU3UPOBATh UCXOJHbIE TaHHBIE U CHOPMY-
JUPOBATh BHIBOJBL;

— «6,66 6a1106» — BBICTABIISIETCS, €CJIM NIPU OTBETE HA BOIIPOC CTYAECHT OOHAPY-
KWI BJIaJICHUE OCHOBHBIMH IOJIOKEHUSIMU MaTepuana, HO (parMEHTApHO U HEIO-
CJIEIOBATENIbHO J1a€T OTBEThl HA IOCTABJICHHBIE BOIPOCHI, Cla0ble MPaKTUYECKHE
HaBBIKYU; MOUCK PELICHUS] TUIIOBBIX CTAHAAPTHBIX 33/Ja4 HEPALMOHAJIbHBIMU CIIOCO-
0aMu ¢ MPUHIUIUATBHBIMU OIIIMOKAMU;

— «(0 6anno6» — BBHICTABISIETCS, €CIIH MPU OTBETE HA BOIIPOC CTYIEHT OOHAPYKIII
HE3HAYUTENbHBIN 00N 00beM 3HAaHWH, OTCYTCTBHE HAaBBIKOB B PEIICHUH 3ajad IO
Pa3IMYHBIM TEeMaM JTUCIUIUIMHBI TOMYCTUI MPUHIUIHAIBHbBIE OITHOKH MPU PEIICHUH
3a/1a4, KOTOpbIE HE Jal0T BO3MOXKHOCTH BBITIOJHHUTH 33JJaHUE, WIIA €CIIU PEIICHUE 3a-
Jla4u OTCYTCTBYET.

[TepeBox omenku u3 100-6amutpHON mKanbl B rocyaapctBeHHyio u ECTS ocy-
IIECTBIISIETCS. B COOTBETCTBUU CO IIKaJIOW, mpuBeneHHON B «[lonoxkenun o6 opranu-
3auKu yueOHOoTo mnpoiiecca B JIOHEIKOM HaIllMOHAIbHOM TEXHUYECKOM YHUBEpPCHUTE-
TEY.

Tekymmii KOHTPOJIb 3HAHUI CTYAEHTOB MPOU3BOIUTCS MO pe3yJibTaTaM ca-
MOCTOSITENIbHON pabOThl BO BpEMs MPOBECHUS MPAKTUUECKUX 3aHATHUS U TIO PE3YJIb-
TaTaMm TECTOBBIX OMPOCOB.

IIpomeskyTouHasi arrecTalus MO pe3yJbTaTaM YCBOCHHS JUCHUIUIMHBI B
CEMEeCTpe MPOU3BOAUTCS B (POpPME CEMECTPOBOIO 3K3amMeHa B cooTBeTcTBHM C «Ilo-



JIO’)KEHHEeM 00 OpraHu3aIuu yaeOHOro mporecca B JJoHeIkoM HaIllMOHAIbHOM TEXHU-
YECKOM YHUBEPCHUTETEY.

Jliist onpenienieHust YpoBHS 3HAHUW CTYJIEHTOB MpenoAaBaTelb PyKOBOJACTBYET-
Cil KPUTEPHUSIMU OLEHKM 3HAHWH, SBJIAIONIMMUCS COCTaBISAIONIEH  ydeOHO-
METOJAMYECKOTO KOMIUIEKCA AUCIUIUIMHBI.

4.5. IlpuMepsI TECTOB VI TEKYLIEro KOHTPOJIS

1. ITo kaxoif ¢opmysie MOKHO BBIYHUCIUTH HEHTPOOEKHBIM MOMEHT HMHEPLUU
IUIOCKOTO ceueHUsl B (popMe MpPSIMOYTOJBHOIO TPEYroJIbHUKA B CUCTEME LEHTpPaJlb-
HBIX OCEN Yc U Zc:

bh3 . hb3 .
1) JYch :E’ 2) JYch =¥’
b%h? b%h? h
B 2
bh? . b%h?
) ‘]yczC :E’ 6) chzC :_—12 /
b

4.6. Ilpumepsl 32124 IS MPOMEKYTOYHOM aTTECTAIUN

[Ipumep 2.1 TlocTpouTh 3IIOpEl BHYTPEHHUX YCUIIMI, HOPMAJIbHBIX HANPSIKEHUN U
HEepEeMEIIEHNI CeUeHUI CTalbHOIO CTYINEHYATOro CTEPXKHS (IoIycTUMoe HampsbkeHue 160

MIla, moxyms FOura — 2x10"I1a), nzo6paxentoro Ha puc. 1.

2 HF P,=P=10 xH
7 ]%:2]: F,=F=10 oM’ F,=1,5F

L=I=1w 1,=21 1,=1,51

Pucynok 1 — I'paduueckoe ycioBue K 3agaye



5. PEKOMEHIAYEMASA JIUTEPATYPA

| Ocnosnaa numepamypa

1. leBuenko, @.JI. Kypc conpoTuBIIeHUs MaTEpUATIOB: PYKOBOJICTBO I10 H3Y-
YEHHUIO TEOPUHU U PELISHUIO 3aj1a4 : yueOHoe nocooue st BTy30B / ®. JI. [lleBueHko -
Honenk: I'BY3 "IonHTVY", 2013. - 260c. — 18 »k3. Pexum nocrymna:
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356¢. — 20 3k3. Pexxum noctyna:

http://sopromat.donntu.org/images/download/sopromat/Zadachnik.pdf

Il lonoanumenvnas numepamypa:

3. Crenun IILA. ConpoTuBjieHHE MaTepuanoB [DIEKTPOHHBIN pecypc]
: yueOoHuk a1t By3oB / IILA. Crenun. - 15 M6. - Cankrt-IletepOypr : Jlans, 2012. -
1 ¢aiin.- Pexxum poctyma: http://ed.donntu.org/books/17/cd7180.pdf

4. Hukutun C.B. IlpuknagHas Mmexanuka [DnekTpoHHbid pecype] @ B 3 4. Y. 1.
CompoTuBlieHHE MaTEPHUAIOB: yueOHO-MeToaudeckoe nmocodue ais By3oB / C.B. Hu-
kutnH, M.FO. Kapemna ; Mock. aBToM00.-10p. Toc. TeXH. YH-T. - 9 MO. - MockBa
: MAJIU, 2014. - 1 daiin. - Pesxum nmoctyma: http://ed.donntu.org/books/cd5898.pdf

6. YYU EBHO_METO/IMYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Y4eOHO-MeTOAMYECKUE U31aHNs1, pa3paborannbie B JJonHTY:

K BBITOJIHEHUTO HMHAVNBUAYAJIBHOI'O 3a1aHH .

5. llleBuenko ®.JI, Taresinuenko A.I', Hapenko C.H. Meroauueckue yka3aHus
K JJabopaTopHBIM padboTaMm 1o Kypcy «ConpoTtuBiieHne Marepuanony (s cTtyaeHToB
Bcex cnernuanbHocTel) — Jlonernk JJorHTY 2018 — 84c.

http://sopromat.donntu.org/images/download/sopromat/sopromat_metod.lab.

6. KoHTposbpHbBIE 3a/1aHUS 1 METOIUYECKUE YKA3aHUA K BBIMOJIHEHUIO PaCYETHO-
IPOEKTUPOBOYHBIX pabOT MO conpoTHuBiIeHU0 MatepuanoB. Yacts 2. / C.H. Lapenko,
A.H. Cypxenko, A.B. Huxuuk. — oneuk: JouHTY, 2017. — 49 c. Pexxum nocryna:
(tocTyn uepe3 IMYHBIN KaOWHET CTYACHTA).
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J/IeKTPOHHO-HH(OPMALIHOHHDbIE PeCypPChI
OBbC IOHHTY - http://donntu.org/library

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHHAIIIAHBI

1. Cnennanusuposannas naboparopus Ne 2.006, yueGHBIH KopITyc 2, i Ipo-
BEJICHHs 3aHATHH JIEKIMOHHOIO THIIA, CEMUHAPCKOIO THIIA, TEKYLIEro KOHTPOJS U
MPOMEXYTOYHOH aTTecTalud (MylbTHMeIuiiHoe obopynoBaHHe: KommbioTep Intel
Pentium III 807MGz (OC — Ubuntu 14.04 Lts (6ecrutatnas Bepcus), OpenOffice 3.1.1
(6ecnimaTHas BepcHs), MyJIbTUMEIUIHBINA MIPOEKTOP, 3KPaH; CIELUATM3HPOBAHHAA Me-
Oenb: fOCKa ayAUTOpHAs, MApThl, JEMOHCTPALIMOHHEIE CTEHABl M IUIAKATHI; MAlIMHA
JUIA HCIIBITaHuA Ha paspsiB 100 T, MammHa [is McnibITaHus Ha paspsis 50 T; npubop
Juis onpeneneHus TBEpaoctH no Poksemty, TBeprnomep «TID» (HarmsgHoe mocobue),
Ipecc IS MCTIBITaHUs, U3MEPHUTENH AedopManuy, yctaHoBkr THia CM4A ycTaHOBKH
I onpenenenue kputudeckux cun CM-20, ycraHoBku CM-21M, npecchl rupaBIii-
gyeckue 4T, npubops! A onpeneneHus MOIYJIS COBHUIa, YCTAHOBKH JJIS MCIIBITAaHHMM
Oanky, yCTaHOBKM JAJIsl IPOBEPKH 3aKOHOB M3ru0a OalKu, yCTAaHOBKH ISl MCIIBITAaHMM
crepxHel, mamHa KM-50, konép tunma MK-30).

2. ITomemmeHus 11 caMOCTOSATENFHON paboThI ¢ BO3MOXXHOCTBIO ITOAKIIOYEHHS
K cet «MHTepHeT» M obecmedeHHEM [OCTyNa B 3JEKTPOHHYIO HH(OpMALHOHHO-
00pa30BaTeNpHyI0 Cpelly OpraHM3alliM: YUTAIbHBIE 3k, yueOHbIe Kopryca 2, 3
(KoMnbroTepHas TEXHHMKa C BO3MOXHOCTBIO MOAKIIOYEHHS K ceTH «MHTepHET» H
obecrieueHreM AOCTyNa B 3JIEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTEbHYIO CPeLy
(BNOC NOHHTY) u snexrpoHHO-616mHOTEeYHYIO cucTeMy (OBC IPRbooks), a Takxke
BO3MOXXHOCTBIO MHIUBUAYAJIbHOTO HEOTPAaHUYEHHOTo AocTymna obydaromuxcs B 9bC
u OUOC mnocpeactBom Wi-Fi ¢ nepcoHanbHbIX MOOMIBHEIX YycTpoiictB. OC —
MicrosoftWindows 7, OpenOffice 2.0.3 — oOmecrBennas nuuensus MPL 2.0,
GrubloaderforALTLinux — munensus GNULGPLv3, MozillaFirefox — nuuensus
MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) — nuues-
3ust GNUGPL).
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