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Pabouas nmporpamma aucummuivHbl «[lpuxnannas mexanuka. ConpoTHBIEeHHE
MaTepHaJIOB» COCTaBJIEHa B COOTBETCTBUM C Y4EOHBIM IUIAHOM IO CIIELHAJIEHOCTH
21.05.04 «I'opnoe neno» («TpaHCHOpPTHBIE CHCTEMBI FOPHOTO MPOU3BOJCTBAY») VIS
2019 ropa npuéma o4HOH U 3a049HOM POPMBI O0yUEHHUS.

CocraButens: TaTesiHueHko A.I'. HOKTOp TexH. Hayk, npodeccop kadeaps
«Comnporusnenue matepuanon» uM. @.J1. IlleBuenxko.

Pa6ouas nmporpamma paccMoTpeHa W NMpHHATA Ha 3acenaHuu kadenps! «Co-
IIPOTUBJIEHUE MAaTEPHAJIOBY.
IIpotokon ot «25» anpens 2019 roxa Ne 9.

3aBenyromuii kadenpoit /?/ IMapenxo C.H.
(MoAnKUCH) (®.1.0.)

Paboyas mporpamma corjiacoBaHa ¢ BBITycKaromen kadeapoit "Tpancnopt-
Hble cucTeMbl | Jioructuka uM. M.I'. I[lltokmana"
IIpotokon ot «14» mas 2019 roga Ne 11.

3aBeyromuii kadenpoii W Kounpaxus B.IL.

OIIHCH) (®.M.0.)

Pabouas nporpamMma onob6pena yueoHo-MeToan4yeckoii komuccueii JJorHTY
no cnenuanbHocTd 21.05.04 «I"opHOE nenoy.
IIpoTokon ot «30» mast 2019 roma Ne 5.

IIpencenarens % Bbopmesckuii C.B.
Mﬂﬂﬂ:) (®.1.0)
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Pabouas mporpamma mpoaJieHa yis 202 rona npuéMa Ha 3aceljaHUU Ka-
benpsl conpomusneHus Mamepuanos.

[Tpotokon ot « ) » 2040 roma Ne { 0
3aBeayrommi kadeapoi CﬁW H AfTL6 AUt ? Ad-
( 1o m:b) (®.H.0.)

CornacoBaHoO ¢ BBIITyCKaroIIeH Kanenpou «TpaHcriOpTHBIE CHCTEMBI U JIOTHU-
CTHKa.

3aBemyromuii kadeapoit

Paboy4ast nporpamma npoasena uist 20 roxa npuéma Ha 3acelaHUM Kagea-
PBL CONPOMUBICHUA MAMEPUATIOS.

[IpoTokomn ot « » 20 roma Ne

3aBenyrommii kadeapoi

(noanuce) (0.1.0.)

CormnacoBaHo ¢ Belnyckarolleit kadenpoit « TpaHCIOPTHBIE CUCTEMBI M JIOTH-
CTHKaY.

3aBenyromuii kadenpoii

(noanwuce) (®.U.0.)

Pabouas nmporpamma mpoasiena 1 20 roxa npuéma Ha 3aceflaHMU Kaden-
Bl CONpOmMuUBREHUA MAMEPUATOB.

[IpoTokoia oT « » _ 20 rozaa Ne

3aBenyrommii kadenpoit

(noxmnuce) (®©.1.0.)

CornacoBaHo ¢ BelnycKaroleil kapenpoil « TpaHCIOPTHBIE CUCTEMBI H JIOTH-
CTHKa».

3aBemyromuii kadeapoi

(moammcs) (®.1.0.)



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

JlucrumuinHa paccMaTpyBaeT BOIMPOChl MEXAHUKHU TBEPAOTO J1e(opMUpPOBaHHO-
ro Teja, U3y4aeT MEXaHUYECKUE MPUHIIUIBI PA0OTHI U AKCILTyaTalluy Pa3IMYHbIX Me-
XaHU3MOB, 3aKOHBI MOBEJIEHUS OOBEKTOB MAIIMHOCTPOEHUS W CTpOUTENbCTBA. Jlis
WHXCHEPA U3YUYEHHE ATHUX BOIPOCOB SABJISIETCA CPEACTBOM IPOTHO3UPOBAHUS MEXa-
HAYECKOT0 NOBEJICHUS] KOHCTPYKIIHM.

[{enpr0 TUCHUIIMHBI CTABUTBCS: JaTh TEOPETUUECKHUE 3HAHUS O METOJAX pac-
YeTa MapaMeTpoB HANPsHKEHHO-AeOPMHUPOBAHHOTO COCTOSIHHSI 3JIEMEHTOB KOH-
CTPYKIIMH, COOPYKEHUW U JETAJIEN MAIIVH, KaK IPU CTaTUYECKUX, TaK U JTMHAMHUYE-
CKHMX BO3JICHCTBUSAX HArpy30K, a TAaK)Ke BBIPA0OTATh MPAKTUICCKHE HABBIKHU IO OICH-
K€ UX IPOYHOCTH, KECTKOCTH U YCTOMYUBOCTH.

B pesynbprare 0CBOCHUS TUCHUILIAHBI CTYICHT JOJDKEH

3HATh:

- OCHOBHBIE MEXaHUYECKHE XaPaKTEPUCTUKU MATEPUAJIOB U CITIOCOOBI UX OMpe-
JIEJICHUS; - OCHOBBI TEOPUH HAIPSKEHHO-Ie(HOPMUPOBAHHOTO COCTOSIHUSI B TOUKE U
3JIEMEHTHI TEH30METPUH;

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

- 0COOCHHOCTHU HaIPSKEHHO-1e(OPMUPOBAHHOTO COCTOSTHUS DIIEMEHTOB KOH-
CTPYKILIMH B YCIIOBUSIX UX YCTOWUYHUBOCTH;

- 0COOCHHOCTH HAMPSHKEHHOTO COCTOSHUS KOHCTPYKIIMHU B CIy4yae JUHaAMUYe-
CKOTO BO3JCUCTBMUS;

YMETB:

- OPEAEHATh FTEOMETPUUYECKUE XaPAKTEPUCTUKH CIIOKHBIX U COCTABHBIX CeYe-
HUH;

- ONPENESATh BHYTPEHHUE CUIIOBBIE (DaKTOPHI U CTPOUTH DMIOPHI YCUIIUM JJIst
OCHOBHBIX BHJIOB HAMPSKCHHO-ASHOPMUPOBAHHOTO COCTOSIHHSI I IX KOMOWHAITUI;

- ONPEAENATh PACUETHBIE 3HAUEHUS HANIPSKEHUN M IEPEMEIICHUS B y3J1ax
KOHCTPYKITUH TSI OCHOBHBIX BHJIOB HANPsHKEHHO-E(hOPMUPOBAHHOTO COCTOSIHUS 1
UX KOMOMHAIIUIA;

- pacKpbIBaTh CTATUYECKYIO HEONIPEAEITUMOCTh CUCTEM;

- ONPEIENATh KPUTHUECKHE HATPY3KHU AJIEMEHTOB KOHCTPYKIUN B YCIOBUSIX UX
YCTOMYUBOCTH;

- paccUMUTHIBaTh KOHCTPYKIIMHU Ha ACHCTBHE TMHAMUYECKUX HATPY30K.

[lepeuncneHHble pe3ynbTaThl 00YyUEHHS SIBISIFOTCS OCHOBOM 11 (hopMHpOBa-
HUA CIEAYIOMNUX KOMIIETEHUINH :

Croco6HOCTh K a0CTpaKTHOMY MBIIIUICHUIO, aHAnu3y, cuate3y (OK-1);

YMeHnue u3yuyaTh U UCIIOJIb30BaTh HAYYHO-TEXHUYECKYIO HH(OpMaLHIo B 00-
JACTH SKCIUTYaTaI[MOHHOMN pa3BeKH, JOOBIUHU, TEpepabOTKU TBEPBIX MOJIE3HBIX UC-
KOMaeMbIX, CTPOUTENBbCTBA U AKCILTyaTalluH moa3eMHbix o0bekToB (I1K-15).



2. MECTO JJUCHOUILJIMHBI B OCHOBHOM OBPA30OBATEJIBHOM
MNPOI'PAMME
JlucuuminHa OTHOCUTCSA K NMPOGeCcCHOHAIBHOMY LMKITY 0a30BOM 4acTu yueO-
HOTO aHa. ba3zupyercs Ha 3HAHUSX U YMEHHUSX, KOTOPbIE CTYAEHT MpuoOpern mpu
OCBOEHUHU TMPEAUIECTBYIOIINX IUCHUIUIMH: «Bpicmias wmarematuka», «Duznkay,
«Mudpopmarukay, «HauepraTenabHas reoMeTpusi, UHKEHEPHAsi U KOMIIbIOTEpHAs rpa-
bukay, «MatepuanoBeaeHuey, «Mexanuka. TeopeTuueckas MEXaHUKa.
3HaHUA U YMEHUs, TPUOOpETEHHbIE P OCBOCHUH JaHHOW HUCIUIUIMHBI, pea-
JM3YIOTCS CTYAEHTOM INPHU M3YYEHUH MOCIEAYIOINUX IUCHMIUIMH: «I'eomexanHukay,
«I'eotexnonorusi. CtpoutenbHas», «l opHble MamWHBI U OO0opyaoBaHue. ['OpHBIC
MAIIMHbI U KOMIUIEKChD», «['opHbIe MaliHbl U 00opynoBaHue. CTalmoHapHbIe yCTa-
HOBKW», «Mexanuka. [leraim mammn», «Pacuer 1 KOHCTpyHpOBaHHUE TPAHCIIOPTHBIX
MaluHy», «TpaHCIOpTHBIE MAalIMHBI U KOMIUIEKCHI», «lllaXxTHblE mOABEMHBIE YyCTa-
HOBKM», «OCHOBBI MEXaTPOHUKH FOPHBIX MAIIMH U 000pyaoBaHuD», «TexHuueckas
JMAarHOCTUKA TOPHBIX MAIIMH» W HENOCPEJICTBEHHO HCIONb3YEeTCS B Oyayllend mpo-
(beccroHanbHOM JeATETbHOCTH TOPHOTO UHKEHEPA.

3. CTPYKTYPA U COAEP KAHUE JNCIUIIJINHBI
3.1. Pacnipenesienne y4eOHbIX YaCOB 10 TeMaM JUCUUILIMHBLI M BUAAM 3aHATHH

HAMMEHOBAHUWE TEM KOJIMYECTBO YACOB (*)

(COJIEPYKAHUE MOJYJIE) Booro B Tom ancie

Jlexuuu|[Ipak..| JTabop.| CPC

Tema 1. Beenenne. O0muii 0630p M UCTOpHUUYECKas
CIpaBKa pa3BUTHUS JAUCLMIUIMHBI CONMPOTUBICHUS Ma- | 12(10) 4(1) | 2(-) — 6(9)
TEpUAJOB.

Tema 2. OnpHoocHoe pacTsikeHue-cxkarue. OCHOBBI
HANPSDKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS B Touke, | 12(11) 4(1) | 2(-) — 6(10)
OCHOBHBIE TEOPUU TPOIHOCTH.

Tema 3. 'eomeTpuueckue XapakTEPUCTUKU IJIOCKHX

COUCHIL 12(10) 4(1) | 2(2) - 6(7)
Tema 4. Ilpocrtoe HaHpﬂ}KeHHO-ILC(?OpMHpOBaHHOC 24(22) 8(1) | 42) B 12(19)
COCTOSTHUE: CIIBHT, KPYUCHHE, TIIOCKUIA U3THO.

Tema 5. CTaTH4ecKu HEONPEIETUMbIE CUCTEMBI. 9(8) 2(-) 2(-) — 5(8)

Tema 6. CnoxxHOe HAMpsKEHHO-AEPOPMHU-POBAHHOE
COCTOSIHHE: HEIJIOCKUH M KOco u3ruo, mi3rubd c xpy- | 17(15) 6(-) | 3(-) — 8(15)
YEHHEM, BHECIICHTPEHHOE PACTSKEHHE (CKATHE)

Tema 7. YCTONYHBOCTH CHKATHIX CTEPIKHEH. 11(10) 3-) | 1(~) - 7(10)
Tema 8. JlunaMuueckoe BO3ICUCTBUE HATPY30K. 11(10) 3-) | 1(~) - 7(10)
NunuBuayansHOE 3aaHUE —(12) - - - —(12)
Htoro 1o BugaM 3aHATHI 108(108) [ 34(4) |17(4)| - |57(100)
KouTtpons 36(36)

HUTOTI'O 144(144)

* — B CKOOKax yKa3aHbl 3HAUEHHUS, COOTBETCTBYIOIIUE 3a09HOM popMe 00ydeHUs




qDOpMHpOBaHI/IC KOMIIETECHIIMM B pPE3yiIbTAaTC OCBOCHUA TCM AUCHHUIIIINHBI

KOMIIETEHLIMUA | TEMbI JUCHUITJIMHBI, HAL[EHEHHIBIE HA BBIPABOT-
KY KOMIIETEHIIMU
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. Beenenue. O0mmii 0030p M MCTOpHYECKasi CIPaBKa Pa3BUTHSA
AUCHHUIIMHBI CONPOTUBJICHUS MATEPHAJIOB.

ConepxaHue TeMHI 1.

Cs3p ¢ apyrumu aucuuiuiiHamMu. OCHOBHBIE ONpPENETIEHUs W AOIMYLICHUS
Kypca. CxemaTu3alusi pacyeTHbIX CXEM M BHEWIHEW Harpy3ku. PopMHpOBaHUE pac-
YEeTHBIX CXeM. BHemHsAs Harpy3ka U BHYTpEHHHE CHIIOBbIe (hakTopbl. MeTon ceue-
Huil. OCHOBHBIE BU/IbI HAIIPSDKEHHOTO COCTOSIHMSL.

OCHOBHBIE TUITOTE3bI U IPUHLIUIIBI COIPOTUBIIEHNS MaTEPUATIOB.

Tema 2. OpHoocHOe pacTsiKeHHe-c:kaTHe. (OCHOBBI  HANPSKEHHO-
ne¢opMHPOBAHHOIO COCTOSIHMS B TOUYKe; OCHOBHbIE TEOPUH NMPOYHOCTH.
CoiepkaHue TeMbI 2.

MexaHnyeckue XapakTepuCTHKU MarepuanoB. JInHelHoe, TIocKkoe U 00BEM-
HOE HaIIPSYKEHHBIE COCTOSHHUS.

OnHOOCHOE pacTsKeHUE-CoKaThe. BHyTpeHHHE YCHUIUs NpU  PaCTKEHUU-
CKaTUU. ONIOpbl B CONPOTHBJICHUM MaTEPUATIOB. OIMIOPHl MPOJOJBHBIX YCUIIUM.
HanpsixeHust mpy pacTsyKEHNUN-CKaTUU. DIIOPbl HANpshKeHN. Pacyer Ha MpOYHOCTH
IIPH OTHOOCHOM PaCTS)KEHUU-CoKATHH.

Kpurepuu npounoctu. Pacuer o gomyckaembiM HampsikeHusM. [{edpopmaruu
IIPU PACTSKEHUU-CKaTUU. 3aKOH ['yka. DMIopsl MPOJOIBHBIX CMEIIEHHUH. DKCIEpH-
MEHTaJIbHOE OIPEIECIICHUE HANPSKEHUN U IIEPEMELLCHUN.

CrepxHeBble cucTeMbl. CTaTUYECKH HEONPENEINMbIE CTEPIKHEBBIE CUCTEMBI.
Mertonsl penierusi. CTENeHb CTATUYECKON HEONIPEICTIUMOCTH.

HedbopmrpoBaHHas cxema. YpaBHEHHUs] COBMECTHOCTH Aedopmanuii. Onpene-
JICHUE YCUJINH, HANpsOKEHUN U neopManuii B CTAaTUYECKU HEONPEACIUMbIX CTepHE-
BBIX CUCTEMAX IIPU CUIIOBOM, TEMIIEPATYPHOM U MOHTaKHOM Harpy>KCHUH.

MexaHnyeckue XapakTepUCTUKU MaTepuanoB. VcnblTaHUs cTaHIapTHBIX 00-
pasioB. [[uarpamMma pacTsskeHUsI MSTKOM (TUIACTUYHOM) CTalld U €€ OCHOBHBIE y4acT-
k1. OCHOBHBIE MEXaHNYECKUE XAPAKTEPUCTUKHN MaTeprainoB. Haknemn.

Jlnarpamma pacTsbKeHUs XpYNKHX MatepuanoB. JluarpamMmma HanpsbkeHun. Pa-
00Ta BHEIIHUX CUJI U MOTEHLMAJIbHAS dHEprus. Y aenbHas paboTa U NOTEHIUAIbHAsS
HHEprusi. 3aBUCUMOCTb CBOMCTB MaTepUalOB OT Pa3INYHbIX (PaKTOPOB.

Tema 3. 'eomeTpuUYecKre XapaKTEePUCTUKH IUIOCKUX CEYEHM.
ConepxkaHue TeMbl 3.




[Inockue ceuenus. Maremarnueckue onpenenenus. Ilnomanp ceuenus. Cra-
TAYECKUH MOMEHT ruiomaau. KoopauHatel neHTpa TsokecTu. LleHTpanbHbIE OCH.
OceBbie MOMeHTHI HHEPIUU. [lossipHBI MOMEHT MHEpHUHU. [{eHTpoOeKHBII MOMEHT
WHEPLHH.

OceBble MOMEHTBI CONPOTHUBJIEHUS. [1ONApHBIA MOMEHT CONpOTUBIICHUA. Pa-
JAYChl MHEpLUUU. ['eOMETpUYECKue XapaKTEePUCTUKHA MPOCThIX ceueHuir. CedeHusd
pOCTON TeoMeTpuyeckor (opmbl M cTanaapTHele cedenus. JByraBp. LlBemnep.
YT0J0K paBHOIIOJIOYHBIN U HEPABHOIIOJIOYHBIM.

[TapaienbHbI IEPEHOC U MOBOPOT KOOPJIHMHATHBIX OCeW. [JlaBHBIE OCcU U
TJIaBHBIE MOMEHTHI MHEpLHH. ['eoMeTpruuecKre XapaKTepUCTUKU CIIOXKHBIX (COCTaB-
HBIX) CEUCHHUII.

Tema 4. IIpocTroe HampszKeHHO-1e()OPMHMPOBAHHOE COCTOSIHHE: CIBHI,
KpyuyeHue, JIOCKU u3ruo.

ConepxaHue TeMbl 4.

Cngur. Cpes. Pacuer 3akiienok Ha Npo4yHOCTh. CKaJibIBaHUE.

Kpydenue kpyribix BanoB. BHyTpeHHHE cUiIOBBIE (AKTOPbI MPU KPYUEHHUHU.
[IpaBuno 3HaKoOB. DMIOPHI KPyTAIIMX MOMeHTOB. HanpsbkeHus u pedopManuu mnpu
Kpy4yeHuu. PacyeT Ha mpOYHOCTH BaJOB PA3JIMYHOIO MONEPEYHOrO CEYEHUS TIPU KpY-
YEHUHU.

DOMNIopbl KacaTeNbHBIX HAINPSOHKEHUN M YIJIOB 3aKpy4yuBaHHsA. PacyeT Ha kect-
KOCTh IpH KpydeHuH. HampsbkeHHoe cocTostHue npu KpydeHuu. HanpspkeHus Ha
HAKJIOHHBIX IUIOIIAJIKaxX. [ J1aBHbIe HanpspKeHUs. BrlunciaeHue KpyTsALero MOMEHTa
yepes MOILIHOCTb.

N3rub. Buaer usruba. [lnockuii monepeunsii n3rud. OMHOOCHBIE AJIIEMEHTHI,
paborarorue Ha usru6. banku. Pambl. BuyTpennue ycunus npu usruode. [Ipasuiio
3HAKOB. DIIOPHI U3rMOAOUIMX MOMEHTOB U MONEpedHbIX cuil B Oankax. JAuddepen-
nuagbHble 3aBUcUMOCTH ipu u3rude. Teopemsl XKypasckoro. KonTposs npaBuibHO-
CTH MOCTPOEHMSI SMIOP BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH U3rHOeE.

Onopbl U3ruOaAIIMX MOMEHTOB M MOMNEPEUYHbIX CHIl B pamax. I[IpaBuio 3Ha-
koB. [IpoBepka npaBuIbHOCTH MOCTPOEHHUS 3MIOp B pamax. PaBHOBecue y3/10B paMbl.

Hanpsioxenuss npu u3rude. HopmanibHble HanmpspKeHHs NpU M3rude. OMropbl
pacrnpeiesieHdss HOpMaJIbHbIX HANPsyKeHUW Mo BbicOTe Oanku. Pacdyer Ha mMpOYHOCTH
pu u3ruoe.

Kacarenbnbie Hamnpsoxenus: npu uzrndoe. @opmyna XKypaBckoro. mopsl pac-
Ipe/IeleHNs KacaTeIbHbIX HAINPSLDKEHUN O BbICOTE 0ajOK Pa3jiMyHOro MONEPEeYyHOro
ceueHud. IIpoBepka Ha NMPOYHOCTH NMPHU U3THOE MO MAKCHUMAJIbHBIM KacaTeIbHbIM
HanpspkeHusM. [ 1aBHbIE HalpspKeHUs Npu u3rube. PacueTHble HanpsKeHUs MPH W3-
ru0e 1o TpeTheil U YeTBEpTON TeopusM npoyHocTu. [losHas mpoBepka Ha MPOYHOCTH
IpU U3rK0E MO pacueTHbIM HanpskeHusM. [IpoBepka mpouyHOCTH OaNlOK U paM.

[Tepememienust npu uzrude. OCHOBHBIE METOJIbI OMpEACNICHUS. AHalUTUYC-
CKHMIl METOJI OnpeneseHusl epeMenieHuil Tpu u3ruoe. MeTo HayalnbHBIX NapameT-
poB. CusnoBbie U 1epopMallMOHHbIE HAYaTbHBIE TAPAMETPHL. | paHUYHBIE YCIOBUS.




DHepreTuyeckrue MeToIbl ONpPEeICHNs EPEeMEIEHIH pu u3rude. 3aKoH co-
XpaHeHus 3Hepruu. Pabora BHEIIHUX CHJI U TMOTEHIMAJIbHAS SHEPIus Mpu u3ruoe.
Teopema bertu. Teopema Makcea.

Meton Mopa nipu omnpeneneHud nepemenieHuid npu usrude. [IpakTuueckuit
pacuer nepemenieHuid npu u3ruode. [lpaBuno Bepemaruna. OnpeneneHue nepeme-
HnieHui B Oajikax 1 pamax 1o npasuity Bepemarvna. EquHudHbie U rpy30BbI€ SMIOPHI.

Tema 5. CtaTn4yecku HeomnmpeaeJMMble CHCTEMBbI.

ConepxaHue TEMBI 5.

IloHATHE O CTAaTMYECKM HEONPENENIMMBIX CHUCTEMaX, HAXOXKICHUE CTENEHU
HEOIIPEAECIUMOCTH. PacCKpbITHE CTATUYECKON HEOIIPEAEITUMOCTH METOAOM CHII.

Tema 6. Ci10:xH0€e HANPSIZKEHHO-1e()OPMHUPOBAHHOE COCTOSIHHUE.

ConepxaHue TeMbl 6.

CroxHo€e HampsKeHHOE cOCTOsHUE. OCHOBHBIE BUBI CJIOKHOTO COIMPOTHUBJIE-
Hus. Kocolt u Herockuil m3ru6. HampsokeHust mpu KOCOM M HEIUIOCKOM HM3ruoe.
Pacuer Ha npounocTs. HeliTpanbHas MUHUS IPU KOCOM U HerlockoM usrube. Iloso-
JKEHUE HEUTPaJbHOW OCH. DIMIOpa HOPMAJIBHBIX HAINPSHXKEHUW TPU HEMJIOCKOM U KO-
com u3rubde. [lepeMenienust mpu KOCOM U HEIJIOCKOM H3rHOe.

BHeuenTpeHHoe pactskeHue-ckatue. HanpsbkeHus B INPOM3BOJIBHOM TOYKE
noriepevyHoro ceyeHusi. HenrpanbHas nunus. Anpo cedenus. Pacuer Ha MpOYHOCTH
IIPY BHELIECHTPEHHOM PACTSKEHUU-CIKATUU.

N3rub6 c kpydyenuem. Hanpsokenuss mnpu u3rube ¢ kKpydeHuem. [ aBHbIE
HaIpsHKeHUs Ipu u3rude ¢ kpydenuem. Pacuer Ha mpoOYHOCTD.

Tema 7. YcTONYMBOCTH CKATBHIX CTEPKHEM.

CoJiepxkaHue TeMBbI 7.

Pacuer cxarbix cTepKHEW Ha yCTOMUYMBOCTh. DopMysa Diliepa U TpaHUIbI €€
IIPUMEHUMOCTH.

Kputnueckas cuna. Bausinue ycnoBuit 3akperieHus. ' mokocts. Kpurnueckue
HanpspKeHus. ['paHuiibl mpuMeHUMOCTH hopMyiibl Dditnepa. @opmyina ScHHCKOTO.

[IpakTrueckuii cnocod pacuera ckatbix cTep:kHer. [I[poBepoUHbIil U IPOEKTH-
POBOYHBIN pacyeT. MeToj nocienoBaTeabHbIX MpuoamkeHus. Koagdumuent ¢ mno-
HIDKEHUS JIOIYCKAaeMbIX HAIIPSKEHUM MPU PACUYETE HA YCTOUYHUBOCTD .

Tema 8. /lunHaMmu4yeckoe BO31eCTBHE HATPY30K.

ConepxaHue TeMbl 8.

JIuHaMU4eCKHUe HarpyKEHHUs B COMPOTUBIICHUN MaTepruaioB. Buael auHamMuue-
ckoro BozneucTBud. [Ipuniun [anamOepa B JUHAMHUKE YIIPYTuX cUcTeM. Buabl au-
HAMHYECKHUX CHCTEM B COINPOTUBIICHHUH MATEPUAIOB: HEBECOMBIE CUCTEMBI C OJHOMN
CTENIEHBIO CBOOO/IbI; CUCTEMBI C TUCKPETHBIMU MacCaMH, BECOMbBIE CUCTEMBI.

CobcTBeHHbIe, CBOOOAHBIC U BBHIHYXACHHbIE Kojebanus. Konebanus cucrem c
OJIHOM CTENEeHbIO0 CBOOOIBI.




Onpenenenre AMHAMUYECKUX KOI(P(GUIIMEHTOB JUIsl PA3HOTO BHJIA BO3JICH-
cTBUM. Pacyer Ha AelcTBUE yAAPHOU HArPy3KH.

3.3. [IpakTnyeckne (CeMUHAPCKHUE 3aAHATHS)

No TEMA 3AHATHUA OBBEM, JINTEP.
YAC. (*)
1 | Onpenenenrie BHYTPEHHUX YCWIMI B Cilydae MpOCTOrO pac-
TSOKEHUS WK CKaTus cTepykHel. Meron ceuenuid. Onpenene-
HUE YCWJIHU B CTEPXKHAX M CTEPXKHEBEIX CHCTEMAx OT Jen- 2(0) [3-6]
CTBHs BHeEIIHeW Harpy3ku. HopmaneHblie Hanpspoxkenus. [le-
dbopMaly ¥ TEepeMEeIIeHUs B CTATUYECKU OMPENETUMbIX CH-
cremax. [locTpoeHue smop nepeMenieHuii.
2 | BorluncineHue reoMeTpUYeCKUX XapaKTEPUCTHK CIOXHBIX ce- 2(2) (3-6]
YEHUM.
3 | HanpsbxkeHns Ha HaKJIOHHBIX IUIoMaaKax. ['1aBHbIe Hampske- 2(0) (3-6]
Husl. PacyeTsl o TeopusM NPOYHOCTH
4 | [loctpoenune »m0p KpyTAUIMX MOMEHTOB. Pacuer Bana Ha
MPOYHOCTh U KECTKOCTh. [locTpoeHue 3M0p OTHOCUTENBHBIX 2(2) [3-6]
1 a0COJTIOTHBIX YIJI0B IOBOPOTA
5 | U3ru6. IlocTtpoenue »miop BHYTPEHHUX YCUIUN B Oalkax H
pamax. JluddepeHunanpubie 3aBUCUMOCTH MEXKIY BHYTPEH- 2(0) (3-6]
HUMH CWJIOBBIMH (paKkTOpamMH B Oaikax M UX HCIOJIH30BAHHE
JUIsI IPOBEPKH NPABUIBHOCTH OCTPOEHUS S0P
6 | Usru6. Pacuér 6amok u pam Ha npodHocTh. [lonbop pasmepor
norepeuHsIx cedeHuid. [lonHas mpoBepka MPOYHOCTH OalKH. 3(0) [3-6]
Onpenenenue nepeMelieHnii Tpu U3rube MeToJ0M Hayajlb-
HBIX I1APaMETPOB.
7 | Pacyer craTu4ecku HEONPEAEITUMBIX CUCTEM METOJOM CHJI 2(0) [3-6]
8 | YcroitunBocTh ynpyrux crepxkHeid. @opmyna Oitnepa. [Ipax- 2(0) [3-6]
TUYECKUIN PACUET CHKATHIX CTEP>KHENW HA YCTOMYMBOCTb.
Hroro 17(4)
* — B ckOOKax yKa3aHbl 3HaUEHUS, COOTBETCTBYIOIINE 3a0UHON (hopme 00ydeHust
3.4. JIaGopaTopHbie padoThI
JlabopaTopHbie pabOThl y4eOHBIM IJIAHOM HE TIPETyCMOTPEHBI
3.5. CamocTosiTeqibHast padoTa
No TEMA 3AHATUA DEBEM, UAQ
)
N3yuenune neknuoHHoro marepuana (He menee 50% ot oObema 38(58)
JIEKIUI)
2 |llogroroBka K mpakThdeckuM 3aHITHsIM (He MeHee 50% OoT 00b- 19(30)
eMa ayJUTOPHBIX MPAKTUUYECKUX 3aAHSITUI)




3 |llogroroBka k naboparopubiM padotam (He menee 50% oT 00b-
eMa ayJuTOPHBIX Ja0OPaTOPHBIX PadboT) )
4  |BpimonHeHne KypcoBOro MpOeKTa -(-)
5 |BblnonHeHrEe UHIUBUAYAJIBHOTO 3a/1aHus (He MeHee 9 yac) -(12)
Hroro 57(100)

* — B ckOOKax yKa3aHbl 3HaUEHUS, COOTBETCTBYIOIINE 3a0UHON (hopme 00ydeHust
3.6. KypcoBoii npoekT (padora), HHAMBUAYAJIbHOE 3aJaHUE

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

VY4eOHbIM MIIaHOM OYHOU (POPMBI 00yUEHHUS UHIMBUIYAIbHOE 3a/1aHHE 110
JVCLHUIUIMHE HE IPELYCMOTPEHO.

VY4eOHbIM MIIaHOM 3a04HOM (HOpMBI 00YUEHUS IO TUCHUILTUHE TPEAYCMOTPEHO
OJIHO MHJIMBUAYAJIbHOE 3aJaHue. TeMaTuka WHANBUAYAIbHOTO 3a1anus [Ipegycmar-
PUBAET CaMOCTOSITEIILHOE BBIMIOJHEHUE pacyeTHO-rpaduueckoil pabOThl MO OCHOB-
HBIM T€MaM JHUCIUIIIMHBI B COOTBETCTBUHU C [ 6 |.

[IpumepHbIe TEMbl HHAUBUAYATBHBIX Pa0OT:

1. 'eomeTpruyeckne XapaKTEPUCTHKHU CIOKHOTO CEUECHMUS.

2. Pacuer Basia Ha IPOYHOCTH U KECTKOCTb.

3. Pacuer aByX0omopHO# OaJIKK Ha MPOYHOCTH U KECTKOCTb.

4. IIpakTHYECKHUI pacyeT CKaTOro CTEP KHs Ha YCTOMYHBOCTb.

O6beM yueOHOW HArpy3KH MPH BBITIOJHEHUHN OJHOTO WHIAMBUAYATBHOTO 33/1a-
Hus — 12 yacoB. Pekomenayemblii 00beM NOSICHUTEIBHON 3alMCKH — HE 0oJiee
10 crpanun popmara A4 (210%297).

4. ®OHJI OIEHOYHBIX CPEJICTB

4.1. Kputepuu u mKAaJbI 1JIsi HHTETPUPOBAHHOM OLIEHKH YPOBHA chopmu-
POBAHHOCTU KOMIIETECHIMA

Cocmagnaowas Komnemenyuu — NOJIHOMA 3HAHUTL

— HYJ1e60U YpoBeHb: HEBEPHBIE, HE apIYMEHTHUPOBAaHHBIE, C MHOKECTBOM I'pyObIX
OImMOOK OTBETHI HA BOIMPOCH! / OTBETHI HA J[Ba BOMPOCA U3 TPEX MOJHOCTHIO OTCYT-
CTBYIOT. YPOBEHb 3HaHUW HUKE MUHUMAJILHBIX TPEOOBAHMUIA;

— MUHUMAIbHBIU YPOBEHb: TaHbl HE TIOJIHBIE, HE TOYHBIE U apTyMEHTHUPOBAHHbBIE
OTBETHI HA BOTIPOCHI. Y POBEHb 3HAHUN HMKE MUHUMAJIbHBIX TpeOoBaHui. JlomymieHo
MHOTO IpyOBIX OLIHNOOK;

— N0p0208blll YPOGEeHb: NaHbl HENOCTATOYHO IOJHBIE, TOYHBIE U apTyMEHTUPO-
BAHHBIEC OTBETHI HAa BOMPOCHL. [[JI0X0 3HAET TEPMUHBI, ONPEACICHUS U TTOHATHS; OC-
HOBHBIC 3aKOHOMEPHOCTH, COOTHOIIEHHUS, MPUHLIUMBI. JIOMyIlIEeHO MHOTO HETrpyOBIX
OIINOOK;

— cpeoHull ypogeHy: JIaHbl TOCTATOYHO MOJIHBIE, TOYHBIE U apTyMEHTHPOBAHHbIE
OTBETHI HA BONPOCHI. B 11€JI0M 3HAET TEPMUHBI, ONPEICICHUS U TTOHITUSA; OCHOBHbIC
3aKOHOMEPHOCTH, COOTHOIIICHUSI, MPUHIMIBL. J[OMyIIIeHO HECKOJIBKO HETPYOBIX OIIU-
00K;



- npodetumblzZ YpoeeHb: NaHbl IOJHBLIC, TOYHBIC U APIT'YMCHTHUPOBAHHBIC OTBC-
Thl Ha BOIIPOCHI. 3Haer TECPMHUHBI, OIIPCACICHNA U ITOHATHUA; OCHOBHBIC 3aKOHOMECPHO-
CTH, COOTHOLICHM, ITPUHIMNIIBI. I[OHYIIIGHO HECKOJIBKO HGFPY6I>IX OH_II/I6OK;

— BbICOKULL Ypo6eeHb: NaHbl ITOJHBIC, TOYHBLIC M apr'yMCHTHPOBAHHBLIC OTBCTHI HaA
BOIIPOCHI. 3Haer TCPMUHBI, OINPCACICHUA W IIOHATHA;, OCHOBHBLIC 3aKOHOMCPHOCTH,
COOTHOICHM:, ITPUHIHUIIBI. I[OHYIHCHO HECKOJIBKO HETOYHOCTEH.

Cocmasnaowas KoMnemeHyuu — yMeHus

— HYNeB0l YPOBeHsb: TIOTHOE OTCYTCTBUE MOHUMAHHS CYTH METOJHUKHU PEIICHUS
3a/1a4yu, IOMYIIEHO MHOKECTBO IPyOEHIIINX OMMOOK / 3a/1aHUsI HE BBHITTOJTHEHBI;

— MUHUMATbHBIN YPOBEeHb: clab0e TTOHNMAHUE CYTH METOIVMKHU PEIICHUs 3a/1auH,
JIOTYIIEeHBI TpyOble ommOku. Pemienus He obocHOBaHbl. He ymeeT wmcmosb30BaTh
HOPMAaTHUBHO-TEXHUUYECKYIO JHUTEepaTypy. He opueHTHpyeTcs B CHelMaibHON Hayd-
HOM JIUTepaType, HOPMAaTUBHO-TIPABOBBIX aKTaxX;

— NOP02086bIll YPOBeHb: TOCTATOYHOE MOHUMAHUE CYTH METOJUKU PEIICHUS 3a/1a-
4M, JOMYIICHBI OMMOKK. Perenns He Bceryia 000CHOBaHBI. Y MEET HCIOJIb30BaTh HOP-
MaTHBHO-TEXHHUYECKYIO JUTepaTypy. Ciiabo OpHUEHTHPYETCS B CHCIHMAIBHONW HAYJIHOM
JUTEpaType, HOPMATUBHO-TIPABOBBIX AKTAX;

— CpeOHUll ypoBeHs: B TIEIIOM MOHUMAET CYTh METOJUKH PEIICHUS 3a/1a4d, JOIY-
mieHbl omuoku. Pemiennst He Bcerma 000OCHOBaHBI. YMEET UCMOJIh30BaTh HOPMATHBHO-
TEXHUYECKYIO U CTICIUATBHYIO HAYUYHYIO JIUTEPATyPy, HOPMAaTUBHO-TIPABOBBIC aKThI;

— NPOOBUHYMBLUL YPOBEeHb: B TIEJIOM TIOHUMAET CYTh METOJMKH PEIICHUS 3a/1auH,
JomyIieHpl HeToUHOCTH. CriocoOeH 000CHOBATh PEIICHHs. YMEET MCIOJIb30BaTh HOP-
MaTHBHO-TEXHHUYECKYIO U CICIUATLHYIO0 HAYIHYIO JTUTEPATypy, HOPMATHBHO-TTPABOBHIC
aKThI;

— BbICOKULl YpOBeHb: TIOHUMAET CyThb METOJUKHU pelieHust 3aaauu. CrocobeH
000CHOBaTh pEIICHUS. YMEET HCIOJIb30BaTh HOPMATHBHO-TEXHHUYECKYIO M CICIHAITh-
HYI0 HAYYHYIO JIUTEpaTypy, IepeaoBOi 3apyOeKHBINA OMBIT, HOPMATHBHO-TIPABOBHIC aK-
TBI.

Cocmaenarouias Komnemenyuu — 61a0eHue HABLIKAMU

— HY1e60ll YpOB8eHb: HEe TPOJASMOHCTPUPOBAIT HABBIKK BBIMOJTHEHUS TIPOdeccro-
HaJBHBIX 3a/1a4. VICIBITBIBAaET CyIeCTBEHHBIC TPYIHOCTH TPU BBHITOTHEHUH OTIEITh-
HBIX 3aJIaHUM;

— MUHUMATIbHBLL YPOBeHb: HE MPOJAEMOHCTPUPOBANI HABBIKUA BBITIOJHEHUS IPO-
(becCHOHANIbHBIX;

— NOPO208bIli YPOBeHb: BIAJIEET ONBITOM TOTOBHOCTU K MPO(PECCUOHAIBHOMN J1es-
TEJIBHOCTH W NPO(ECCHOHATLHOMY CaMOCOBEPILIEHCTBOBAHUIO Ha IOPOTrOBOM
ypoBHe. Tpy10BbIC TEHCTBYS BBHIMOTHSACT MEJICHHO U HEKaYeCTBEHHO;

— CpeOHUll YposeHb: BIANCET CPETHUM OTBITOM TOTOBHOCTH K MPOQECCHOHAIB-
HOM JeATENHHOCTH M TPO(ECCHOHATIEHOMY CaMOCOBEPIIICHCTBOBAHHIO. TPYIOBBIC
JIEHCTBUS BBITIOHIET HA CPETHEM YPOBHE IO OBICTPOTE U KAYECTRY;

— NPOOBUHYMbIU YPOBEHb: BIANEET OMBITOM M JIOCTATOYHO BHIPAKCHHOW JIMY-
HOCTHOW TOTOBHOCTH K MPO(ECCHOHAIBHON JEATETLHOCTH M MPO(PECCHOHATLHOMY
CaMOCOBEPIIIEHCTBOBAHUIO. BBICTPO M Ka4eCTBEHHO BBITIOTHSIET TPYIOBBIC ACHCTBUS;



— BbICOKULL YPOBEHb: BIAAEET ONBITOM U BBIPAKEHHOCTBIO JINYHOCTHOW TOTOBHO-
CTU K MPO(PECCHOHATILHON AESATENbHOCTH M MPO(PECCHOHATLHOMY CaMOCOBEPIICH-
CTBOBaHHUIO. BBICTPO 1 KaUECTBEHHO BBIMOIHSIET TPYAOBBIE JEHCTBUS.

Oobo0wennan ouenka chopmuposannocmu KomnemeHyuil

— HYZ1eB01 ypOBeHb: KOMIIETEHIINN HE CPOPMUPOBAHBI,

— MUHUMAIbHOIU YPOBEHb: 3HAYUTEIIPHOE KOJUYECTBO KOMIETEHUUH He cdop-
MHUPOBAHO;

— NOPO208blU YPOBEeHb: BCE KOMIIETEHLIMN C(POPMUPOBAHBI, HO OOJBIIMHCTBO HA
IOPOTOBOM YPOBHE;

— CcpeOHuUll YpOoBeHb: BCE KOMIIETCHITUN C(DOPMUPOBAHBI HA CPETHEM YPOBHE;

— NPOOBUHYMUbIL YPOBEHb. BCE KOMIIETECHIIMU C(HOPMUPOBAHBI HA CPEIHEM WJIU
BBICOKOM YPOBHE;

— BbICOKULL YPOBEHb: BCE KOMIIETCHIINU C(HOPMHUPOBAHBI HA BHICOKOM YPOBHE.

4.2. Bonipocsl K 3K3aMeHy

1. Uctopus u 3agaumn Kypca. MecTo Kypca CONPOTUBIICHHS] MAaTEPUAIOB B UH-
KEeHEepHOM o0pazoBaHuu. OCHOBHBIE BU/bI pacueTa. BHellIHWE U BHYTPEHHUE CHIIBIL.
Mertop ceuenuii. CTpykTypa Kypca.

2. BHyTpeHHHE yCWIMS W HaNpsDKEHHUsS NMPU PACTSIKEHUU-CHKATHH. OIIOPbI
BHYTPEHHUX YCWIMWA W HanpspkeHWi. Pacuer Ha NPOYHOCTh NpPU PACTSIKECHUU-
CKATHH.

3. Hdedopmaruu npu pacTsbkeHUH-ckatud. 3akoH ['yka. Ilpomonbhas, morme-
peunas u oobemHuas nedopmarusi. Koagdunuent [lyaccona.

4. JlmarpamMma pacTsKEHUs IUJIACTUYHOM CTanv. MexaHW4ecKue XapaKTepu-
CTUKHM MaTepUaJIoB. Pasrpy:keHue u MOBTOPHOE HarpykeHue Marepuaia. Jmarpamma
pacTsDKeHUsl XPYNKUX MatepualoB. Jluarpamma HanpspokeHuil. PaboTa BHEIIHUX CHIT
Y IOTEHIIMAJIbHAS SHEPT U IPU PACTSKEHUU.

5. Cratnuecku HEOINpEeIeIuMbIE 3aa4u MPU pacTsLKEeHUU-CxaTud. llopsmok
pacueta. CreneHb craTuyecko Heornpeaenaumoctu. opmupoBanue aehOpMHUPOBaH-
HOU cXeMbl. YpaBHEHHUSI COBMECTHOCTH aedopManiuii. TemnepaTypHbie 1 MOHTAXHBIC
HaIpSKCHUSL.

6. PacTshkeHue CTep)KHEH NMEPEMEHHOrO M CTYIEHYaTOro MOIEPEYHOro ceye-
HUSL.

7. Y4er coOCTBEHHOTO Beca MPH PacTsHKEHUU-CKATUH.

8. OOHOOCHOE HAIpsSIKEHHOE COCTOsiHME. HampsbkeHuss Ha HaKJIOHHBIX ILI0-
niagaKax.

9. IInockoe HampspKeHHOE cocTosiHue. OmnpeneneHue HanpssKeHUd Ha Mpou3-
BOJIBHBIX IUIOIIAJIKAX Yyepe3 oOUIMe HANPSHKEHUs HAa 3aJJaHHBIX IUIONIaiKaxX. | 1aBHbIe
HaIPSDKEHUS U TJIABHbBIE IUIOMIA/IKM B IJIOCKOM HAIPSHKEHHOM COCTOSIHUM. [Ipsimas u
oOpaTHas 3aja4a TEOPUH YIIPYTOCTH.

10. O0beMHOE HANPSHKEHHOE COCTOsIHME. TeH30p HampsbkeHud. Makcumalb-
HbIE KacaTeIbHbIE HANPSKEHUS.

11. O6o6mennbIt 3akoH ['yka Mmpu MmIOoCKOM U 0OOBEMHOM HAMPSKEHHOM CO-
CTOSIHUH.



12. Kputepuu 1 TE€OpUHA MPOYHOCTH. TE€OpHH MPOYHOCTH I XPYNKHUX U ILIa-
CTUYHBIX MAaTEPUAIIOB. Y CIIOBHSI IPOYHOCTH IO PA3JIMYHBIM TEOPHUSIM.

13. PaboTa BHELIHUX CUJI U y/€IbHAs IOTEHLIUAJIbHAS YHEPT U IPU 00BEMHOM
HaANPsHKEHHOM COCTOSTHUM. Y IeNIbHAs MOTEHIMANIbHAS SHEPrus U3MEHEHUsI 00beMa U
yJAeNbHas MOTEeHIHaIbHAas SHEPrus HopMooOpa3oBaHus.

14. OCHOBHBIE TEOMETPUYECKHUE XAPAKTEPUCTUKH TTIOCKUX ceueHUI. CII0XKHBIE
Y IPOCTHIE CEYEHUS. ['eoMeTprUecKne XapaKTEPUCTUKHU CTaHIAPTHBIX CEYECHHUN U ce-
YEHUH TIPOCTOI TeOMETPUIECKOM (POPMBI.

15. TIpeoGpazoBanue cucteMbl KoopAauHAT. OnpeeneHrne MOMEHTOB WHEPITUU
IIPU NIapaJUIEIbBHOM IEPEHOCE U MOBOPOTE KOOPAUHATHBIX OCEH.

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

17. I'eomeTpuyeckre XapakTEPUCTUKHU CIO0XKHBIX CEUeHH. MOMEHT UHEpLIMU U
IIOJIO’KEHME LIEHTPA TSKECTU CII0KHOTO CEUECHUS.

18. Coeur. CABUT B IIIaCTUYHBIX U XPYIIKUX Marepuanax. Pacder 3aknenku Ha
CpE3 U HA CMSITHE.

19. Yucteiii capur. IlpusHaku uucroro caspura. Hanpsbkenust u nedopmarum
npu casure. 3akoH ['yka npu casure. JlonmyckaeMble HANPSKEHUS ITPU CIBUTE.

20. MeToab! u3MepeHus HanpspkeHUu. Po3eTka naTynkoB. Berancnenue
HaIpsHKeHUH 1o aedopmarusm.

21. Kpyuenue kpyribix crepxkHeil. Hanpsoxenus u nedopmaiii pu Kpyde-
HUU. DIIOPHI KPYTAIIUX MOMEHTOB U YIJIOB 3aKPYYUBaHHUS.

22. YcnoBue MPOYHOCTH Baja. PacdyeT Ha MPOYHOCTH KPYTJIOro CIUIOLIHOIO,
II0JIOTO ¥ TOHKOCTEHHOI'O BaJja.

23. YcnoBue KECTKOCTH Baja. PacdyeT Ha jKECTKOCTh KPYIJIOrO CIUIOLIHOTO,
II0JIOTO ¥ TOHKOCTEHHOI'O BaJja.

24. BeruuclieHHe KpyTALIEr0 MOMEHTA Y€pe3 MOLTHOCTb.

25. Cratrueckul HEOTIpeACIMMbIC BaJlbl. Y paBHEHHE COBMECTHOCTH JedopMa-
1005178

26. N3ru6. Buaer m3ruba. [Inockuit monepeunslilt n3rnd. BHyTpeHHrEe CHTOBBIC
dakropel npu usrude. [locTpoeHue 3mo0p U3rHOAOIMKUX MOMEHTOB M TOIMEPEUHBIX
cuit. [IpaBuiio 3HaKoOB.

27. Muddepennmanbupie cooTHomeHus npu usrude. Teopemsbl XKypaBckoro.
[IpoBepka mpaBHUIIBHOCTH MOCTPOEHUS 3IMIOP B OaliKax.

28. IlocTpoeHue 3mo0p BHYTPEHHUX CHIIOBBIX (pakTopoB B pamax. [IpoBepka
IIPaBUJIBHOCTH ITOCTPOEHHUS JIIOP B pamMax.

29. HopmasibHble HanpsikeHus pu u3rude. Pacuer 0ajaok Ha IPOYHOCTB.

30. KacarenbHble HanpspkeHust npu u3ruoe. dopmyna XKypasckoro. Kaca-
TEJIbHBIE HANPSDKEHMs B OaJIKaxX MPSMOYTOJBHOTO U ABYTaBPOBOTO MOMNEPEYHOIO Ce-
YECHUS.

31. I'nmaBubie HanpspxeHus npu u3rude. [lomHas nmpoBepka MpoYHOCTH OATKU U
paMBbl C y4€TOM KacaTeJIbHbIX HAIIPSYKEHUM.

32. JluddepeHnuanbHOoe ypaBHEHHUE W30THYTOH OCH Oamku. AHaTUTUYECKUN
METO/ OIIpe/IeNICHHs MepeMEIeHU IpU u3ruoe.

33. Meron HayalbHBIX TAPaMETPOB MPH U3rKoe.

34. PaGoTa BHEIIHUX CUJI U MMOTEHIIMATIbHAS SHEPTHsI IPU U3TrH0e.



35. Meron Mopa. Beruucienue nepeMenieHuil B ynpyrux cucremax. Omnpene-
JIeHUE TIepeMelleHnit o MeToay Mopa B U3ruOHBIX U CTEPHEBBIX CUCTEMAX.

36. [IpaBuiio Bepemarvnia npu BIYUCICHUHN NTEPEMEILICHUH.

37. OcHoBbl MeToAa clil. CTENEHb CTATUYECKOM HeonpeaeauMocTi. OCHOBHAs
Ta SKBUBAJIEHTHAs cucrema. KaHOHMYeCcKre ypaBHEHUS.

38. Pacuer cratndecku HEONMpPEAeTUMBIX OAIOK METOIOM CHIL.

39. PacueT cTaTMueCKH HEONPEAEIUMBIX CTEPKHEBBIX CUCTEM METOJIOM CHIL.

40. CnoxxHOE COMPOTHUBJIEHUE. BUIBI CTI0KHOTO HAMPS>KEHHOTO COCTOSIHUS, UX
OCOOEHHOCTH U COCTABIISIOIIHE.

41. Kocoit n3ru6. Hanpspkenus. HelitpanbHast muaus. Y ClTIOBUE TPOYHOCTH.

42. IlepemernieHus: mpu KOCOM HU3THOE.

43. Hemmockuit n3ru6. Hanpspkenns. HeiitpaneHas nuHus. Y cioBHe MPOYHO-
CTH.

44. N3rub c xpyuenueM. PacueTHble HanpsKeHUsl. Y CIOBUE IPOYHOCTH.

45. BHEUEHTPEHHOE  paCTSHKEHHE-CxKaThe. PacueTHble  HANPSKEHHUS.
HelitpanbHas nuHus.

46. YcioBrue NMPOYHOCTH NIPU BHELIEHTPEHHOM PACTSHKEHUU-CKATHU. SAApo ce-
YEHUS.

47. YcronuuBOCTh CKaTbix crep:kHer. Dopmyna Dunepa. BiusHue ycnoBuit
3aKpEIIEHUs HA YCTOMYUBOCTb.

48. Kputnueckue HanpspkeHus. [ panuiia mpuMeHuMOCTH GopMyIibl Ditiepa.

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

50. [IpakTHU4eCKHii pacueT CKaThIX CTEPKHEN HA YCTOMUYHUBOCTD.

51. Knaccudukanus AUHAMUYECKUX CHUCTEM B CONPOTUBICHUU MaTEPUAJIOB.
Bune! konebanuii.

52. CobcTBEeHHBIE KOJIEOAHUSI CUCTEM C OJTHOM CTENEHBIO CBOOOIBI.

53. CBoOoaHbIE KOIEOAHHS CUCTEM C OJHON CTETICHBIO CBOOOIBI.

54. BeIHYKIeHHBIE KOJIEOAHUSI CHCTEM C OJTHON CTETICHBIO CBOOOIBI.



4.3. [Ipumep 3K3aMeHAITUOHHOTO OWJIeTa

I'OY BIIO «/loHenkuii HAUMOHAJILHBIA TEXHUYECCKUI YHUBEPCHUTET»

YpoBeHb BbIcHIETO MPO(hecCHOHAIBHOTO 00pa30BaHUS cneyuanumem

Hamnpasnenne noaroroBku 21.05.04 «I'opHoe gesio»

[Tpodunn I'opHbie MamIuHBI U 000PYI0BAHHE
Cemectp 4 ( 6ecennuit)

YyeOHast qucCUUILIMHA Ilpuknaonasa mexanuxka. Conpomuenenue mamepuanos

3K3AMEHAHI/IOHHLIﬁ BUJIET Ne 1
1. Kputepuu u Teopun mpoYHOCTU. TE€OpUU MPOUYHOCTH JIsSI XPYIKUX MaTEPUAIIOB.
2. [TogoOpate qUMeETp Baja U3 yCIOBHS MPOYHOCTH | kecTKocTH (puc.l), ecnu [t]=80 Mlla,
[©]=0,035 m!.
3. IlocTpouTs 3MI0py M3rHOAIONIMX MOMEHTOB U MOTIEPEUHBIX cui (puc.2).
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YTBepkIieHo Ha 3acemannu Kadeapsl conporuBieHus matepuanoB um. @ JL.I1leBuenko
IIpoTokon Ne 5 ot 26 aBrycra 2018 roga

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

4.4. Kputepum oueHMBaHUS

Onenka ucnbitanus 1o 100-6amwibHOM 1IKasie GopMuUpyeTcs Kak cymma 0ajlioB
HaOpaHHBIX 32 OTBETHI HAa BOMpockl Omiiera. [1o kaxmoMy Bompocy:

— «33,3 6ann06» — BBHICTABIIAETCA, €CIIM MPU OTBETE HA BOMPOC CTYJIEHT OOHAPY-
KU YMEHHE CBOOOIHO, JIOTUYHO, YETKO U SICHO MPEAOCTABIATH I'PaMOTHbIE, Ipa-
BUJIbHBIE OTBETHl Ha TOCTABJICHHBIA BOMPOC C UCIHOJIb30BAHUEM TEPMHUHOJIOTUU U
CUMBOJIMKH B HEOOXOIUMOM JIOTHYECKOM MOCTIEA0BATEILHOCTH, a TAKXKE CBEJECHUHN U3
IPYTUX JUCHHUIUIMH W 3HAaHWWA, MPUOOPETEHHBIX paHee;, TBEPHAbIC MPAKTUUECKHE
HaBBIKU C TBOPYECKUM NMPUMEHEHUEM MOITYUYEHHBIX TEOPETUUECKUX 3HAHUMN; UCIIONb-
30BaHME U MPEJOCTABICHUE TIOJHOTO 000CHOBaHMS HambOoJee YQPEKTUBHBIX U pallu-
OHAJIHBIX METO/IOB TOMCKA PELIEHUS; YMEHHUE HCII0JIb30BaTh MPUOOpETECHHbIE 3HA-
HUS ¥ HaBBIKM B HECTAHJAPTHBIX CUTYallUsX, TPEOYIOIMX BBIXOAA HA MHOMU, Ooee
BBICOKMI YPOBEHb 3HAHUI; IPUBEACHBI AaHATUTUYECKUE 3aBUCUMOCTH U PACUETHI;

— «26,6 6anno6» — BBICTABIIAETCS, €CIIM MIPU OTBETE HA BOIPOC CTYJIEHT MPOSBUI
BBICOKMI YPOBEHb 3HAHMI MPU OTBETE HA BOIPOC, NOKA3aJl YMEHHUE NMPUMEHSATh TEO-
peTUYecKre 3HaHUs JUIsl PEIIeHHs TTIOCTABJICHHOM 3a/1a4d, YETKO BIAJECET U MPUMEHS-
€T aHAJUTUYECKUE 3aBUCUMOCTH ISl YCIOBUM 3a7a4l, yMeeT (pOpMYJIHPOBATH BHIBO-
JIbl, OJTHAKO IIPH PEIICHUH 33Jlayl TOMYCTUJI HEKOTOPbIE HETOYHOCTH, HEIOCTATOYHO
000CHOBaJ TONYILIEHUS, KOTOPbIE UCIIOJIb30BAIKNCH IPU PEILICHUH 3a/1a4H;

— «20 6an106» — BBICTABISIETCS, €CIM MPU OTBETE HA BONPOC CTYACHT OOHApy-
KWI YMEHUE CBOOOJIHO MPEIOCTABIIATh MPABUIbHBIE OTBETHI HA MOCTABJICHHBIE BO-
IPOCHI C UCIIOJIb30BAaHUEM TEPMHHOJOIHH, a TAK)KE 3HAaHUMN, IPUOOPETEHHBIX PAHEE;



HaJIMYue HECYIIECTBEHHBIX HEJIOCTATKOB WJIM HAPYIICHUS MOCIIEI0BATEIIbHOCTH U3-
JIO’KEHUST; UCIIOJIb30BAaHUE HE CaMbIX PAllMOHAJIBHBIX METOJIOB MOMCKA PEIICHUS; HE-
3HAUYUTEIbHbIE HEIOCTATKU WUJIU OLIMOKU B pacyeTax;

— «13,3 6annosy» — BBICTABIACTCS, €CIIU MPU OTBETE HA BOIIPOC CTYJICHT OOHApY-
U1 0a30BbI€ 3HAHUSA 110 BOIIPOCY, 3HAHKE OCHOBHBIX aHAIUTUYECKHUX 3aBUCUMOCTEH,
OMUCHIBAIOUIUX 33JaHHBIN MPOLECC, OJHAKO JOMYCTHJI CYLIECTBEHHbIE OMIMOKHU TPH
BBITIOJTHEHWU PACYETOB, HE CMOI' CUCTEMAaTU3UPOBATh MUCXOJIHbIE JaHHbBIE U cHOopMy-
JIUPOBAThH BBIBO/IBI;

— «6,66 6an108» — BBHICTABIIACTCA, €CIIM MPU OTBETE HA BOMPOC CTYJICHT OOHAPY-
KUJI BJIQJICHUE OCHOBHBIMHU TOJIOKEHUSIMUA Marepuaia, HO (pparMeHTapHO U HETo-
CJIEIOBATENLHO JAaeT OTBETHl Ha IOCTaBIEHHBIE BOMPOCHI; ClIaOble MPaKTUYECKUE
HAaBBIKU; MOUCK PEUIEHUs TUIIOBBIX CTAHAAPTHBIX 3a/1a4 HEPAlMOHAIBHBIMH CIIOCO-
0aMu ¢ MPUHIIUITAATEHBIMU OLTUOKAMU;

— «0 6annos» — BBICTABIIAETCS, €CIIM MIPU OTBETE HA BOIIPOC CTYAECHT OOHAPY KU
HE3HAYUTEIbHBIN 00U 00beM 3HAHUM, OTCYTCTBUE HABBIKOB B PEIICHUH 3aj]1ay IO
Pa3IMYHBIM TE€MaM JIUCIMUIUIMHBI TOMYCTUI IPUHIUITHATBHBIE OIIMOKYU TIPU PEIICHUN
3aJlay, KOTOpbIE€ HE JalOT BO3MO>KHOCTHU BBIMOJHUTH 3aJaHUE, UM €CIIU pElIeHUE 3a-
Ja4l OTCYTCTBYET.

[lepeBon ouenku u3 100-6amibHOM B rocynapcrBeHnyto u ECTS ocymiectsis-
€TCsl B COOTBETCTBHM CO IIKajoW, npuBeneHHOW B «llosoxxeHnn o0 opraHuzanuu
y4eOHOro mpoiiecca B JJoHEIIKOM HAaIlMOHAIBHOM TEXHUYECKOM YHUBEPCUTETEY.

Texkymmii KOHTPOJIb 3HAHWI CTYJEHTOB MPOU3BOJMUTCS MO PE3yIbTaTaM cCa-
MOCTOSITEJIbHON pabOoThl BO BpeMs MPOBECHUS MPAKTUUECCKUX 3aHSATHUS U TI0 PE3YJib-
TaTaMm TECTOBBIX OMPOCOB.

IIpomexxyTouHasi aTrecTalusi MO pe3yJibTaTaM YCBOEHHS AUCUUILIMHBI B
ceMecTpe Mpou3BOAUTCS B (GOpME CEMECTPOBOro dK3ameHa B cooTBeTcTBUM ¢ «Ilo-
JI0’)KEeHUEM 00 opraHu3aluu yuyeOHoro npoiecca B JJoHeIIKoM HallMOHAIbHOM TEXHHU-
YECKOM YHUBEPCUTETEY.

JIns onpeneneHrs ypOBHS 3HAHUM CTYJIEHTOB IPENOAABATENb PYKOBOJACTBYET-
Cd KpPUTEpHUSIMHU OLEHKH 3HAHWM, SBISIOMIMMHUCS COCTaBISIOIIEH y4eOHO-
METOANYECKOTO KOMILUIEKCA JUCLUTUIAHBI.

4.5. IlIpumepsl TECTOB IJISl TEKYIIET0 KOHTPOJIS

1. Tlo xakoii hopmysie MOKHO BBIYUCIUTH HEHTPOOCIKHBII MOMEHT WHEPIHH
MJIOCKOTO ceueHusi B (hOpMe MPSMOYTOJIBHOTO TPEYTOJIbHUKA B CHCTEME IIEHTPallhb-
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4.6. IlpuMmepsl 32124 11 IPOMEKYTOYHOM ATTECTALMHU

[Tpumep 2.1 [locTpouTs 3MIOPHI BHYTPEHHUX YCWIMHA, HOPMAJIbHBIX HaNpsKEHUH U
NEPEMEIIEHNH CEYEHUI CTaJbHOrO0 CTYNEHYATOro CTEPKHA (JOoMmycTUMOe HampsikeHue 160
MIlIa, moxyns FOnra — 2x10!''I1a), uso6paskennoro Ha puc. 1.
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Pucynoxk 1 — I'paduueckoe yciaoBUE K 3a7a4e

5. PEKOMEHAYEMAS JIMTEPATYPA
I Ocnosnasa rumepamypa

1. [llepuenko @.JI. Kypc conpoTUBIEHUS] MaTEPUATIOB [DJIEKTPOHHBINA pecypc] :
PYKOBOJICTBO O U3YUYEHHMIO TEOPUH U PEIICHUIO 33a4 : yueOHOe 1mocoOue /st BTY30B
/ ®.JI. eBuenko ; TOYBIIO "JOHHTVY". - (3,5 M0). - Hounenk : [OYBIIO "IOH-
HTVY", 2013. - 1 ¢aitn. - Pexum noctyna: http://ed.donntu.org/books/cd1098.pdf

2. Illeuenko @.JI. 3agaun MO CONMPOTUBIEHUIO MATEPUATIOB [DIEKTPOHHBIN
pecypc]: yaedHnoe mocodue s By30B. / @.JI. [llepuenko, C.M. [apenko ; [OYBIIO
"ITOHHTVY". - (3,8 M0). - Joneuk : TOYBIIO "JOHHTVY", 2011. - Pexum gocty-
na: http://ed.donntu.org/books/cd1097.pdf

11 /lononnumensnan iumepamypa.

3. Crenun II.A. ComnpoTuBieHHEe MaTEpUAIOB [DIEKTPOHHBIM pecypc]|
: yueoHuk a1t By3oB / IILA. Crenun. - 15 M6. - Cankrt-IlerepOypr : Jlans, 2012. -
1 ¢aiin.- Pexxum noctyma: http://ed.donntu.org/books/17/cd7180.pdf

4. Hukutun C.B. ITpuknagnas Mexanuka [ DneKTpoHHbIN pecypc] : B 3 u. Y. 1.
ConpoTuBiieHHE MaTEpHUANIOB: yueOHO-MeToaudeckoe nocoodue aisg By3oB / C.B. Hu-
kutrH, M.FO. Kapemnna ; Mock. aBToM00.-10p. TOC. TeXH. YH-T. - 9 MO. - MockBa
: MAJIU, 2014. - 1 ¢aiin. - Pexxum noctyna: http://ed.donntu.org/books/cd5898.pdf

6. YA EBHO_METO/INYECKOE OBECIHHEYEHHUE JUCHUIIVINHBI
Y4eOHo-MeTOAUYECKHE U3aHNs, pa3padoTanHbie B [lonHTY:

K BBINOJIHEHUIO WH/IMBUAYAIHHOTO 33/IaHUS:

5. llleBuenko @.JI, Tarbsinuenko A.I', lapenko C.H. Meroauueckue yka3aHus
K JTabopaTopHbIM paboTaMm 1o Kypcey «ConpoTtuienue Marepuanoy (s cTyaeHToB
Bcex crenuanbHocTel) — Jlonenk JJonHTY 2018 — 84c.

6. KoHTpoJibHBIE 3a1aHUSI U1 METOJANYECKUE YKA3aHHS K BBIIIOJIHEHUIO PacyeT-
HO-TIPOEKTUPOBOYHBIX paboT Mo cornpotuBieHuto Marepuaios. Yacts 2. / C.H. lla-
penko, A.H. Cypxenko, A.B. Hwxuuk. — Jlonenk: JlonHTY, 2010. — 49 c. (3atBep-



http://ed.donntu.org/books/cd1098.pdf
http://ed.donntu.org/books/cd1097.pdf
http://ed.donntu.org/books/17/cd7180.pdf
http://ed.donntu.org/books/cd5898.pdf

TBEepDKEHO HaBd.-BuAaBHUYOI panoro JIoHHTY, nporokon Ne 04 Bixg 07.10.2010 p.).
Pexxum pocrtymna:
http://sopromat.donntu.org/images/download/sopromat/sopromat 2.pdf

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE U CIUITJINHBI

1. CneuunanusupoBanHas gaboparopust Ne 2.006, yaebHbIi KopIyc 2, IS IIpo-
BEJICHUS 3aHATUN JIEKLIMOHHOTO THIA, CEMHUHAPCKOTO THIA, TEKYIIEro KOHTPOJIS U
IIPOMEXYTOUYHOM arrecTaluu (MyJIbTUMeOUiiHOe oOopymoBaHue: KoMmibiotep Intel
Pentium III 807MGz (OC — Ubuntu 14.04 Lts (6ecrumatras Bepcust), OpenOffice 3.1.1
(6ecrmaTHas Bepcusi), MyJBTUMEAUMHBIN MTPOEKTOP, SKPaH; CHEelHaTU3UPOBAHHAS Me-
Oenb: NOCKa ayUTOpHAs, MapThl, JEMOHCTPALOHHBIE CTEHIBI M IUIAKATHI; MAlIMHA
Iuis ucnelTaHus Ha paspsiB 100 T, Mmammna i ucneitadus Ha paspsiB S0 T; mpubop
Ui onpezneneHus TBEpAocTy 1no Poksemty, TBepaomep «TID» (HarmsmHoe mocobue),
IIpecC UL UCIBITaHUs, U3MEpHUTeNH AedopMaliiy, ycTaHoBKY Tunia CM4A ycTaHOBKH
Ui onpenenenue kputudeckux cuin CM-20, yecranoBku CM-21M, nipecchl ruipaBiu-
geckue 4T, npubopsl as onpeneneHuss MOIYJs CABHUra, YCTAHOBKH JJIS UCIIBITAHMA
Oanky, yCTAaHOBKH JJIsI IPOBEPKH 3aKOHOB M3ruba Oaku, YCTAHOBKH JUIS MCIIBITAHHIMA
crepxHel, MammHa KM-50, konép tuna MK-30).

2. IlomMemeHus Aji CaMOCTOSITENIbHON pabOThl C BO3MOXXHOCTBIO TTOIKITIOUEHHUS
K cetd «HTepHeT» M obecmeueHHeM IOCTyNla B 3JIEKTPOHHYIO HH(MOPMAIIHOHHO-
00pa3oBaTeNbHYI0 Cpely OpraHHW3alliy: YUTATbHBIE 3allbl, y4eOHble Kopmyca 2, 3
(KommbloTepHass TEXHHKa C BO3MOXHOCTBIO MOINKITIOYEHHUS K ceTH «HTepHeT» M
obecredeHHeM JOCTYIIa B AJIEKTPOHHYIO HH(POPMAIIOHHO-00Pa30BaTEIbHYIO CPELY
(BUOC JIOHHTY) u anexTponHo-6u61HOTeuHyI0 cucteMy (OBC IPRbooks), a Takxe
BO3MOXXHOCTBIO MHJMBHUIYyaJIbHOTO HEOTPAaHUYEHHOIrO NoCTymna obydarommxcs B ObC
1 ONOC nocpenctBom Wi-Fi ¢ mepcoHanbHBIX MOOMIBHBIX ycTpoicTB. OC — Micro-
softWindows 7, OpenOffice 2.0.3 — o6mectBennas muensus MPL 2.0,
GrubloaderforALTLinux — muuensus GNULGPLv3, MozillaFirefox — nunessus
MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) — nuien-

3ust GNUGPL).
%/ / Tartbpsauuyenko A.T.

CocrtaButens paboueli MporpaMMsl ,
(néanucn) (®.1.0.)
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