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OOopoTHas cTOpoHa THTYJILHOTO Jucta PITY /|

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acefaHuH Kadeapbl:

[Iporokoi ot « » 20 1. Ne

3aBenyroniii kadeapon

(Tmoammck) (1.0. dammus)

I1. Pagouasi mporpamMma nepecMoTpeHa Ha 3acefaHnu Kadeapol:

IIpoToxon oT « » 20 1. Ne

3aBeayrouuii kadeapoii

(moarmics) (N.0. damuns)



AHHOTAIUSA AUCHHUIINHBI
«ConpoTuBiieHHEe MAaTEPHAJIOB)

Hucrummaa «CompoTUBICHUE MaTepUaoBy» pa3paboTaHa I CTYISHTOB,
oOyyarommuxcsi 1Mo HarpalieHu0 moAroToBku 15.03.03 «IIpuknagnas MexaHHKay,
npodmwib «MaTeMaTHIECKOE ¢ KOMITBIOTEPHOE MOJACIUPOBAHUE MEXAHHMYECKUX
CHUCTEM M TMPOIECCOB» M SBIISICTCSA 00s3aTEIbHOM IUCHMIUIMHOM 0a30BOM YacTH
bnoka 1 «/luctummuael (Moaynu)» yaeonoro miana (b1.5.15).

TpymoeMKOCTh JUCIUIUIMHBI cocTaBiisieT 288 dacoB (8 3a4eTHBIX EIMHMII).
VY4eOHBIM IJIAaHOM MPETyCMOTPEHBI JICKIIMOHHBIC 3aHATUS (72 yaca), NMPaKTHYECKUEC
3aHsaTus (72 4aca), nmaboparopubie padoThl (18 yacoB) m camocTosiTenbHas paboTa
ctynaeHToB (126 gacos, u3 Hux 36 4acoB Ha 9k3aMeH). [luciumimHa peanusyercs Ha 2
kypce B 3,4 cemectpe. DopMa MPOMEKYTOUHOM aTTecTaluu — 3a4deT (3 cemectp),
sK3aMeH (4 cemectp).

HNucunminHa «CONpPOTUBIIEHUE MAaTEPUATIOB)» JIOTUUECKH M COJEPKATEIBHO
cBsizana ¢ gucuumuHamu  «Dusukay,  «Teopernueckas  MEXaHHKay,
«MarepuanoBenenuey, «nxenepHas rpaduka B IpUKIATHON MEXaHUKE.

Heab AUCHUNIMHBI: 3a70KUTh QYHIAMEHT JJI1 TPaMOTHOTO MPOESKTHUPOBAHUS
U OILICHKM TPOYHOCTH KOHCTPYKIMW, OOecreuuTh 0a3y WHKEHEPHOH MOJTrOTOBKH,
TEOPETUUECKOM M TIPAKTUYCCKON ITOATOTOBKM B OOJIACTH TPHUKIATHON MEXaHUKU
nehopMUPYEMOTO TBEPJIOTO TeJa, Pa3BUTh WHKEHEPHOE MBIIUICHHE, ClIOCOOCTBOBATh
MpuoOpETEHNIO 3HAHUM, HEOOXOIUMBIX JIJIsl U3YUEHUS TTOCICTYIONTUX TUCIUILINH.

3agauM TUCUMIIJIMHBI:

e ll3ydeHue CTyJeHTaMU BaXXHEHUIITUX pa3/ieoB TUCIUILUIUHBI « COPOTUBIICHHE
MaTepuajoBy; pacIIMPEHUEe Ha JITOM OCHOBE (QyHIaMEHTa OOIICTEXHUUECKOM
MOATOTOBKH.

e [loaroToBKa CTYIEHTOB K OBJIAICHUIO METOJOJIOTMEN PEIIEHUS PACUYETHO-
TEOPETHUUYECKUX U JIA0OPAaTOPHO - DKCIEPUMEHTANIBHBIX 3a/ad, K YCICIIHOMY
OBJIAJICHUIO UMH TIOCIEAYIOMNX MPOPMIUPYIOMIMX TUCIUTUINH TPO(HEeCcCHOHATBHOTO

IUKJIa, JUISI TPAKTAYECKOro TMPUMEHEHWsT B Oyayuied  mpodeccHoHaIbHOM



JESITEbHOCTH.

e VYCTaHOBJICHHE MEXIIPEIMETHBIX CBA3eH AUCHUIUIMHBI «COmpoTHUBICHUE
MaTepuaioB» C (QyHIAMEHTaJIbHBIMH JUCHUIUIMHAMU E€CTECTBEHHOHAYYHOTO M
npodeccuoHaIBLHOTO IPOPUIIS.

e OBnazeHue CTyIGHTaMH TEXHUYECKON U TEXHOJIOTUYECKONH TEPMUHOIOTHH.

e QopMHpPOBAaHUE CIIOCOOHOCTEN CTYAEHTOB K CaMOCTOATEIBHOM padoTe C
Hay4YHO-TEXHUYECKON U METOINYECKON JIUTEPATYPOIl.

JUis yCHEIHOIo W3y4eHHs AUCUUIUIMHBI «CONpOTHBIEHHWE MAaTEpHANIOB) Y
oOydaromuxcst JOJHKHBI ObITh  C(HOPMHUPOBAHBI CIEAYIOIIUE TMPEABAPUTEIHHBIC
KOMIIETEHIIUU:

® CIOCOOHOCTBIO TPEACTABIATh a/IEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHIMA
HAYyYHYI0 KapTUHY MHUpa Ha OCHOBE 3HAHHUS OCHOBHBIX TOJOXXEHHM, 3aKOHOB HU
METOJIOB €CTECTBEHHBIX HAYK U MAaTEMATUKH (4aCTUYHO);

® CIOCOOHOCTBIO YYHTHIBATH COBPEMEHHBIC TEHACHIIUW DPA3BUTHS TEXHUKU H
TEXHOJIOTUI B CBOEH NMPO(EeCCHOHAIIBHOM AESITEIbHOCTH (YACTHUYHO).

[Inanupyemble pe3ynbTaThl OOy4YeHHUS MO JaHHOM JUCHUIUIMHE (3HaHUS,
YMEHHUsI, BIAJCHHUS), COOTHECEHHBIE C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUS

00pa3oBaTeNbHON MPOrPaMMBbI, XapaKTePU3YIOT ATanbl (POPMUPOBAHMS CIETYIOIINX

KOMIIETCHLIAMN:
Koa u ¢popmyaupoBka Jrtanbl (OPpMUPOBAHNUS KOMIIETEHIIMH
KOMIETEeHIHH
OCHOBHBIE METOIBI M TIPUEMBI PacyeTa HJIEMEHTOB
KOHCTPYKIIUH U3 Pa3TUYHBIX MATEPUAIIOB IO
OIIK-3 3Haer PYyK P p
JIONYCKAeMbIM HaIpsLKEHUSM U IPEAeTbHBIM
CMOCOOHOCTBIO  BBISBIIATH pacUeTHBIM COCTOSHUSIM Ha Pa3IUYHbIC BO3ACHCTBUS
€CTECTBEHHOHAYYHYIO
BECTH TEXHUYECKUE PACUETHI 10 COBPEMEHHBIM HOPMaM;
CYIIHOCTh npo0Oem,
COCTaBUTh PACUETHYIO CXEMY COOPYKEHHS, BBIOPATh
BO3HHKAIOMIUX B  XOJE N
. Han0oJlee parMoOHATFHBIA METOJT pacdeTa P pa3THIHBIX
npodeccuoHanbHOM Ymeer o
BO3JICHCTBUSX M ONPEICTUTh HICTUHHOE PacIpeielieHHe
JeSTEIIbHOCTH, N
HANpPSDKCHUH aHATUTHYECKU M C HCIIOJIb30BaHHEM
OpUBJIEKaTh Ui HX
NPOTrPaMMHBIX CPEICTB
peleHus ¢duznko-
MATeMATHICCKIE OCHOBHBIMHU COBPEMEHHBIMH YHCIICHHBIMUA METOJIaMU
armapar) Brageer |MCCTRHOBKH, HCCIIETOBAHNSA U PEIICHIA 327184 MEXaHHK,
HaBBIKaMH TIPOBEJICHUS SKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHUI KOHCTPYKIIMOHHBIX MaTepHaIOB




Koa u popmyaupoBka

dtanbl GOpMUPOBAHUS KOMIIETEHIIUN

KOMIIETEHIHH
K-1 OCHOBHBIE I'MIIOTE3bI COIPOTUBIICHUS MATEPUAIIOB,
CIIOCOOHOCTBIO BBIABIIATH nuddepeHIranibHble YpaBHEHUs PABHOBECHS,
CYILIHOCTh Hay4HO- | 3HaeT reoMerpuueckue cootHomeHus: Ko, 00001eHHbBIT
TEXHUYECKUX  IPOOJIEM, 3aKkoH ['yKa, onpe/eseHne IaBHbIX IIIOMIAI0K
BO3HUKAIOUIMX B  XOJ€ TPEXMEPHOTO TeJa
npoQeccHoHanbHOH OIPEEISATh BHYTPEHHUE YCHUIIHS, TIEPEMEIIICHHS,
ACATCIBHOCTH, 11 Vmeer HanpsHKeHHs ¥ Ae(OpPMaLUK B CTEPIKHAX IIPH PA3IUUHBIX
IIpUBICKATL M1 HX BHUJIaX HANPSLKEHHO-Ie()OPMHUPOBAHHOIO COCTOSIHUS
pelieHus
COOTBETCTBYIOmHA METO/[aMH PAcueTa Ha POYHOCTB, JKECTKOCTS H
dusiKo-MaremaTieckyii | Bianeer |YCTOHHHBOCTE CTEPKHEBEIX JNEMEHTOR CTPOHTENHAIX
anmapar) KOHCTPYKIIMI
IK-4 OCHOBHbIE IMPUHIUIBI, TIOJOXKEHHS W THIIOTE3bI
TOTOBHOCTBIO BBINOIHSATE COIPOTHBJIEHHS MATEPHAIIOB;, METObI U IPAKTHYECKHE
Hay4HO- 3Haet IPHEMBI PAaCY€Ta CTEPIKHEH U CTEPIKHEBBIX CHUCTEM IIPU
HCCIIEIOBATEIbCKHIE Pa3IMYHBIX CHIOBBIX, 1€(OPMAIMOHHBIX H
pabotel B obuactu TEMIIEPATYPHBIX BO3IEHCTBUAX
NPUKIAJIHON MEXaHMKH C I'PAMOTHO COCTaBISATH PACUETHBIE CXEMBI; OIPEETIATh
HCHOJIE30BAHNCM TECOPETHYECKH M IKCIIEPUMEHTAIBHO
COBPCMCHHBIX VMeeT  |BHYTpEHHME YCHJIMS, HANpPsKEHUs, AepopMaluu 1
BBIUMCIIUTENBHBIX HepeMeIeHHs
METOJIOB,
BBICOKOIIPOM3BOIUTEbHBI
X BBIYHCIIUTENBHBIX
CHCTEM ¥ HAYKOEMKHX
KOMIIBIOTEPHBIX
TEXHOJIOTHH, IIUPOKO
PacIpOCTPaHEHHBIX B METOIaMH TAPUPOBAHHUS UCTILITATEILHOTO
NPOMBIIITEHHOCTH 000pyJOBaHUS U IIEPECYETa JAHHBIX YKCIEPUMEHTA B
cHeTeM MupoBoro | BIIazieeT | MexaHMuecKHe IapaMeTpel peanbHo AeopMUpyemMoro
YPOBHSI, " 00BeKTa; MpUeMaMHu CTaTUCTUYECKON 00paboTKu
KCTIEPHMEHTATBHOTO PEe3yJIbTATOB DKCIIEPUMEHTA
o0opymoBaHus JUIS
IPOBEIEHHUS
MeXaHHYECKUX
HUCTIBITAHU N

st hopMupoBaHUS BBIINIEYKA3aHHBIX KOMIIETEHIIMHA B paMKaX UCIUTIIUHBI

«COHpOTI/IBJ'IeHI/Ie MaTCpuaJIOB» MPHUMCHAIOTCA CJICAYHOIMIUEC MCETOIbI aKTUBHOTO/

HHTCPAKTHUBHOI'O 06yquH${: I'pynIroBbIC KOHCYJIbTAIIUH, HpO6HeMHI)Ie 3aHATHA.

|. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM YACTH KYPCA

(72 gaca)

1 cemecmp / 36 uacoe



Pasnea |. OcHoBHble nousaTusi. Buabl ngedopmanmii. I'eomerpuueckue
XapaKTePUCTUKH MJIOCKHX cedeHnmii (12 yacoB)

Tema 1. OcHOBHBIE OHATHS U onipeaeseHus (6 4acoB)

Onpenenenue Hayku «CONpPOTUBIIEHHE MaTepHanoBy. Mcropudeckasl crpaBka.
CBsi3p Kypca ¢ OOIIEHHXEHEPHBIMU W CIECHHAIbHBIMU AUCHUILIMHAMHU. BHeliHue
CuiIbl U UX Kinaccudukamus. JlefictBue cui Ha ¢puznueckue Tena. PeanbHblil 00BEKT U
pacueTHas Mozenb. OCHOBHbIE MOMEHTBHI CXEMATH3alUHd PEATBHOTO OOBEKTA.
Buemnne u BHyTpeHHue cuibl. [Jomymenus. CTep)KHU, IUIACTUHBI U OOOJOYKH.
Bune! cBs3eit, 3aMeHa UX peakuusiMU. Y paBHEHUS! PaBHOBECHSL.

Tema 2. 'eoMeTpHYecKHe XapaKTEePUCTHKH IJIOCKHX cevdeHHii (6 yacoB)

Cratuyeckre MOMEHTHI TUIOIIAIN CEYEHUs], LEHTP TsHKecTU. OCceBO, MOSPHBIH,
LEHTPOOCKHBIT ~ MOMEHTH ~ uHepuuu. OceBble  MOMEHTBI  MHEPIUU IS
NpSAMOYTOJIbHUKA, TPEYrOJbHHUKA, Kpyra. l3MeHeHue MOMEHTOB HWHEPIUU IPH
napajuleJIbHOM IepeHoce ocel. V3MeHeHue OCEeBBIX M LEHTPOOEKHOr0O MOMEHTOB
MHEPLUHUHM IIPU TOBOPOTE KOOPAMHATHBIX oced. [naBHble ocn uHEpuuu. ['naBHbIE
MOMEHTbl MHEpLUHMHU. BplUKWCI€HNE MOMEHTOB MHEPLUHMH CJOXKHBIX CEUYEHUM.
I'paduueckoe ompeneneHne TIaBHBIX MOMEHTOB WHEPIIMU M TOJIOKEHHUS TJIaBHBIX
0OCEW UHEPIUH.

Paznea Il. Ilpocreie nedopmanuu (20 yacos)

Tema 3. PacTsizkenune-c:kaTue mpsiMoro o6pyca (6 yacon)

[lenTpanbHOE pacTsbkeHue U cxkatue. HopmanbHasa cuina. Dmiopbl HOpMAJIbHOM
CWJIbl, HOPMAJIBHOTO HampspKeHus, AedopManuu U mnepemenieHus. Jlomyckaembie
HanpspkeHus. Kosdduiment 3amaca npoyHOoCTH. VYCIOBHE NPOYHOCTH TpHU
pacTsbKeHuu-cokatuu. Moaynes npogosiabHoi ynpyroctd E. Kosddunuent Ilyaccona
v. HanpspkeHus 10 HAKJIOHHBIM IUIOIIAJKAM IIPU OCEBOM PACTSKEHHUH. 3aKOH
MapHOCTH KaCaTEJIbHBIX HAMPSKECHUN BO B3aMMHO MEPHEHAUKYJIAPHBIX TIOMIAKaX.
VYyer coOCTBEHHOTO Beca IPH pacTsHKEHUU M cxkathu. Meton cedeHuii. OCHOBHBIC
BUJIBI 33/1a4 B CONPOTUBIIEHUN MaTEpHUATIOB: POBEPKA MPOYHOCTH, OA00pP CEUECHHMI,

ONpeIeJICHUE I0MYCKAEMOM HArpy3KH 1O Pa3HbIM METO/IAM.



Tema 4. MexaHu4ecKkue XapaKTePUCTHKH MAaTEPHAJIOB NIPH PACTSKEHUH M
cxaTuu (4 yaca)

OneITHOE M3yYEHHE MEXAHMYECKUX CBOMCTB MAaTEPHUANIOB IIPU PACTSIKEHUU H
cKaTuM. JluarpaMMbl pacTSDKEHUS M CXKATHS yIPYro-INTACTUYECKHX MATEpUaJIOB.
OcHOBHBIE MEXaHUYECKUE XapaKTEPUCTHKU MaTepHaJOB: npenesn
IPONOPLMOHAIBHOCTH, MPEJEN YIPYIOCTH, IIPEAEN TEKY4ECTH, MPEAEI IIPOYHOCTH.
OcoOenHocTr Ae(pOPMUPOBAHUS U Pa3pyIICHUs IJIACTUYECKUX MATEPUAIOB TpU
pacTsbkeHun M cxarud. llmactuueckue pepopmanuu. Ilonstue o0 HCTUHHOM
JUarpaMMe pacTsDKEHUS U CKartwsl. J(marpamMmbl pacTsSOKEHUS M CXKATHS XPYHKUX
MarepuanoB. OCOOEHHOCTH pa3pyLIEHUs XPYIIKMX MaT€pUaOB.

Tema 5. CaBur (2 yaca)

Hanpsoxenuss u nedpopmanuu npu casure. 3akoH ['yka mpu caBure, MOayJb
ciura G. 3aBucumocts Mexny E m G pans u3zoTpomHoro marepuana. Pacdér
0O0JTOBBIX, 3aKJIENOYHBIX U CBAPHBIX COCTUHEHUI.

Tema 6. Kpyuenmne (4 uaca)

Buemrnue cunoBblie (pakToOpbl, BBI3bIBAIOIINE KPYUEHHE MPsIMOro Opyca. DMopbl
KpYTALIUX MOMEHTOB. KpydeHue npsimoro Opyca Kpyrjioro mornepeyHOro CEYeHHs.
OcHoBHble nonyiieHus. HampsbkeHus B TMONEpPEYHbIX CeYeHUsX Opyca. Yroia
3akpyuuBaHus. JKecTkocTe mnpu KpydeHuW. [J1aBHbIE HanpsDKEHHWsT W TJIaBHBIE
TJIOLLAKH.

Bunel paspyuienust npu KpydeHuH Opyca Kpyrjoro IHOINEpPeYyHOro CEYeHUs W3
paznuyHbIX MarepuanoB. Tpu Buma 3amad npu kpydeHuu: 1. Omnpenenenue
HaIpsDKeHU W MpoBepka mpoyHocTH; 2. OmnpeneneHue nedopManuii U MmpoBepka
xectkocty; 3. [lonbop nonmyckaemMoi Harpy3Ku, 1eHCTBYIOIIEH Ha BaJ.

Tema 7. U3ru6 (6 yacos)

N3ru6 mnpsimoro Opyca B TIUIOCKOCTH TJIaBHOM ocu. BHemHue Cuibl,
BbI3bIBatoMe u3rud. Bunpel Harpy3ok. Omopsl U onopHble peakuuu. BHyTpenHue
yCWIHS B TIONEPEYHBIX CEYEeHHsIX Opyca Mpu U3rude; MOoNepedyHble CHIIBI U

nsrubatommye MoMeHTHI. JluddepeHnuanpapie 3aBUCUMOCTH MEXAY HU3THOAIOIINMHU



MOMEHTAMH, IONEPEYHON CHJIOM M WHTEHCHUBHOCTBIO PACIHpPENECIECHHON HArpy3KHu.
Onropsl U3rudaIIMX MOMEHTOB U TTonepevHbIX cril. HopMalibHble HANpsiKEHUS TTPU
gyuctoM wu3rude. OcHoBHble pomyuieHus. ['unore3a bepnymin. HopmanbHbie
HampsDKeHUsl Mpu nonepedyHoM usrube. KacarenbHble HampsbkeHUs TpU U3THOE
OpycweB crutomHbix ceueHudd  (popmyma J[.U. KypaBckoro). KacarenpHbie
HaANpsDKEHUs] B CTEHKE W MOJIKax JABYTaBpa, B Opyce Kpyryioro ceueHus. | naBHbIe
HaIpspKeHUs pu u3ruode. Pacuer Ha mpoyHOCTH MpyU U3THOE.

Paznen |11. Onpenesienne nepemenenuii npu uzruée (4 yaca)

Tema 8. Onpenenenne nepemMeniennii npu u3rude (Mporud u yroJ NoBopoTa
ceyeHus) (4 gyaca)

HuddepennmansHoe ypaBHEHHE OCH  U30rHyTOro Opyca. TouHoe u
NpUOJIMKEHHOE  BBIpAXKEHHME  KpPUBH3HBI ocu  Opyca. HemnocpencrBeHHoe
UHTETpUpoBaHue  JauddepeHranIbHOr0o  ypaBHEHHMsS.  ['paHMuYHBIE  YCJIOBUAI.
I'eomeTpuyeckuii CMbICII TOCTOSIHHBIX HMHTETPUPOBAaHMS. MeETON HaydaJbHBIX
napamMeTpoB. Y HUBEpCAIbHOE YpaBHEHHE YIIPYToil ocu Opyca.

2 cemecmp / 36 uacos

Paznen |V. Teopum HnHanpsikéHHo-medopmupoBanHoro cocrosuus (10
4acoB)

Tema 9. Teopusi HanpsizKEHHOTO cocTosiHus (6 YacoB)

Bunbl Hanpspk€HHOTo cocTosiHusl B Touke. HampsbkeHue B miolajake oOIiero
nonoxenus. [lonsatue o TeH3ope HanpspkeHuil. IHBapuaHTHI TEH30pa HAIPSKEHUN.
['maBHble MIOMAAKU W TiaBHbIe HampsbkeHus. Kpyr HanpspkeHuid. OnpeneneHue
HOPMAaJIbHBIX U KaCaTeIbHbBIX HAMPSKEHUM 10 HAKJIOHHBIM TUIOMIAIKAM.

Tema 10. Teopusi nedopmMupoBaHHOT0 cocTosinus (4 yaca)

HedbopmupoBanHoe coctosiHue B Touke. O0bEéMHas nedopmanus. 3akoH ['yka
U1 00BEMHOTO HAMNpsHKEHHOTO COCTOsHMS. [loTeHuuanbHas SHEprusi 00BEMHOU
nedopmanyu. Teopur MPOYHOCTH.

Paznen V. Cii0:kHOe CONPOTHUBJIEHHE. Y CTOMYNBOCTD C:KATHIX cTepikHei (12

4acoB)



Tema 11. Cino:xHoe conporuBjienne (6 4acoB)

OOmuii cyvail nelicTBUs BHEIIHUX CUII Ha Opyc. BHelleHTpeHHOe pacTsiKeHue-
cxatue. HopmanbpHble HaNpsKEHHUs NpPU BHEUECHTPEHHOM JEHCTBUU IIPOJIOIBHOMN
cuibl. Snpo ceuenus. HopmaiibHble HampspKeHUsT TPU KOCOM H3rube. Jmiopa
HOpMaJbHBIX HampsokeHuil. CusoBas u  HeWTpanbHas JuHMA. HauOomnbinme
HanpspkeHus. [lonbop ceuenuit npu kocoM uzrude. Onpenenenue nporudos. U3rub c
KpyueHHUEM KpyTJioro opyca.

Tema 12. YcTOHYMBOCTD CKATBIX cTep:KkHEl (6 YacoB)

3amaua DOiinepa. Ilpenenst npumenumoctu ¢dopmynsl  Oitnepa. [loTteps
YCTOMUMBOCTA TNpPU  HANPSDKEHUSX — BBIMIE  Mpefena  MPONOPIUOHATIBHOCTH.
3aBUCUMOCTb KPHUTHYECKOW CHJIBI OT YCIIOBUW 3aKpeIUICHUs CTepxHsA. Pacuer
CKaTBIX CTOEK MO KOA(DPHUIIMEHTY CHUKEHHUS TOMYCKAEMBbIX HAIIPSKEHUH.

Paznen V1. DJHepreTuueckne MeToIbI ONpeiesieHUs NepeMelnenmii (4 yaca)

Tema 13. UnTterpasnst Mopa u Cnoco6 Bepemaruna (4 yaca)

O0600mEnHBIE cuiibl U 0000EHHBIE nepeMenieHnd. [lonHas moTeHuHuaibHas
sHeprus aedopmanuu Opyca. Teopema Kactunmano. Muterpanst Mopa. Crnocob
Bepemaruna. Teopema B3auMHOCTH pabOT U MIEPEMEIIICHU.

Pa3nen VII. CraTuuecku HeonpeaeanmMblie cucTeMbl (6 4acoB)

Tema 14. CTaTH4eCKH HeompeaeTuMble cucTeMbl (6 4acoB)

CrepxHeBble cuctembl: (¢epmMbl u  pambl. lloHsTHe 0 cTratuyecku
HEONPEAEIUMBIX CTEPKHEBBIX cucTeMax. CTENneHb CTaTUYECKONM HEONpeaeIuMOCTH
CTEp>KHEBOW cucTeMbl. BbIOOp OCHOBHOUM cucTteMbl. KaHoHWYeckue ypaBHEHUS
MeTona cwil. Mcrnoip30BaHHE CBONCTB CUMMETPUM NPHU PACKPHITUM CTATHUYECKOU
HEONPEIETUMOCTH IUIOCKOM pambl. MHOTOIIPOJIETHBIE HEPa3pe3Hble CTATHUYECKH
HeomnpeaenuMblie Oanku. YpaBHeHHE TpeX MOMEHTOB. OnpesiesieHne nepeMeIleHnii B
CTaTUYECKU HEONPEEITUMBIX CUCTEMAX.

Paznen VIII. [unamuueckoe aeiictBue (4 yaca)

Tema 15. lunamMuveckoe aeiictBue HArpy3ku (4 yaca)



Hampsikenusi, BO3HUKAIOLIME  BCJIEACTBUE  MOCTYNATENbHOTO  JIBUXKEHUS
ynpyroro tena. HanpspkeHus, BOSHUKAOIIME BCIIEICTBHE BPAIIATEIbHOTO JIBHIKEHHUS
ynpyroro tena. HampsokeHusi, BO3HMKAIOIME B YIOpPyrom Opyce mpH yaape.
[IpononbHBIA M TONEpeuHbll yaap mo Opycy. BHesamHoe npuiiokeHHe Harpys3kH.

VY nap npu Kpy4eHUH.

Il. CTPYKTYPA U COAEP)KAHUE IPAKTUYECKOM YACTHU KYPCA
(72 yaca u3 Hux 20 B UHTEpaKTUBHOM (hopme)

1 cemecmp / 36 uacoe
3ansatue 1 — 2. N'eomerpuyeckne XapakTepHUCTHKHU IUIOCKHX cedeHuil (6

4acoB)

[Lnan 3aHsTHS:
1. KpaTkue TeopeTuuecKkre CBEACHUS.
2. O3HaKOMIJICHHE C TPUEMAMH W TIOCIEAOBATEIBHOCTHIO OMPEISICHUS MOMEHTOB
WHEPIIMHU CEUCHUN MTPOU3BOIHHOM (POPMBI.
3. BrruncieHne MOMEHTOB MHEPITUU CEYCHHM CIIOKHBIX (OPM.
4. TlonoxeHHE TIIAaBHBIX OCEH MHEPITUHU U TJIABHBIX MOMEHTOB WHEPITUU
5. DKCIpecc-onpoc 1Mo MPOoUIeHHOMY MaTepuany.

3ansiTue 3 — 4. PacrskeHue-c;kaTue npsiMoro opyca (14 yacon)

[Lnan 3aHsTHS:
1. Kpatkue TeopeTnueckue cBeeHUS.
2. O3HaKOMJICHHE ¢ TIPUEMaMH | TTOCIIEI0BATEILHOCTHIO TIOCTPOCHUS pacyETHOM
CXEMBI 33/1a4¥ C DJIEMEHTaMU, pabOTaIOIUMHU HA PACTsIKEHUE-CHKATHE.
3. [Topsimok  ompenencHUs BHYTPEHHUX VYCHIMA B CTEPXKHSAX CTATHICCKU
OIPEICIIMMON 3a/1a4H.
4, JlomytieHuss U yIpoIIeHUs, TPUHUMAEMbIe MPU PEIICHUH 3a/lad Ha OCEBOE
pacTshkeHue-ckarne. CoCTaBiICHHE ypaBHCHHUS IEPEMEIICHUN W3 YCIIOBHS
COBMECTHOCTH Jiepopmaruii.
5. [Topsimok ompenencHUs BHYTPEHHUX YCWIMA B CTEPKHAX CTAaTHYCCKH

HEONPEACIUMON 3a1a4H.



6. Pemenue 3aa4y Ha BBIYMCIIEHUE TPOJOIBHOM CHIIBI Opyca MEPEeMEHHOIO CEYEHUSI.
/. PemueHue cTaTU4ECKU ONPEASIUMBIX 33a4.
8. Pelienue craTuyecKky HEONPEIETUMBIX 3a/1ay.
9. Bolunciienue HanpsH>KeHUN P pacTsbkeHuu cxkxatuu. [loctpoenue smrop.
10. Pacuér cTepKHEBBIX KOHCTPYKIUH, pabOTaOIMX Ha pacTshKEHUEe-CHKaThe C
y4€TOM COOCTBEHHOTO Beca
11. Dxcmpecc-onpoc Mo NpoeHHOMY MaTepHuaty.

3ansitue 5. Kpyuenue crep:kneii (6 4acon)

[ian 3ansTHs:
1. KpaTkue TeopeTHueCcKre CBEACHUS.
2. O3HaKOMJICHHE C MPUEMaMH M TOCIEAOBATEIILHOCTHIO ONPEACICHUs] KPYTAIIETO
MOMEHTA B CEYEHUH Bajia KPYIJIOro MONEPEUYHOTO CEYEHUSI.
3. Kpyuenue Bana. [lonbop ceuenust u3 ycaoBHil MPOYHOCTH U KECTKOCTH.
4. Pe3ynbTatThl pelIeHus sl CTEPIKHS MPSIMOYTOJILHOTO CEYCHUS
5. Pacuér npoyHoCTH NpU KPyUYEHHH.
6. Dxcmpecc-ompoc 1Mo NporHeHHOMY MaTepUay.

3ansitue 6 — 9. M3ru6 crep:kueii (10 yacos)

[Lnan 3ansTHS:
1. Kparkue Tteopernueckue cBeneHus. [IpaBuina 3HAKOB TIpU  ONpENEICHUU
BHYTPEHHUX CUJIOBBIX (PaKTOPOB.
2. O3HaKOMJICHHE C TpHEMaMU U TOCJIEIOBATEIBLHOCTHIO TMOCTPOEHUS PACUCTHOU
CXEMBI, TOCTPOCHHUS OIIOP BHYTPEHHHX CHUJIOBBIX (PAKTOpPOB MpHU TMOMEPEUYHOM
usruoe.
3. Onpenenenrne HOPMAIBHBIX M KAacaTENbHBIX HAMPSHKCHUH B TOYKAaX MOMEPEYHBIX
ceueHui opyca.
4. PemieHue 3amay MO OINpPEACICHHUIO pa3MEpPOB cedyeHusi Opyca U3  YCIOBHIMA
MIPOYHOCTH M KECTKOCTH Opyca.
5. DKCIpecc-onpoc 1Mo NPoWIEHHOMY MaTepuany.

2 cemecmp / 36 uacoe
3ansTue 10 — 11. Onpenesienne nepeMenennii npu u3ruode (8 yacon)



[ian 3ansTuys:
1. KpaTkue TeopeTHUeCKUE CBEACHUS.
2. Onpenenenue nporuda v yria MoBOPOTa CEUCHUS] WHTEIPUPOBAHUEM OCHOBHOTO
muddepeHranbHOTO YpaBHEHHS! YIIPYToil IMHUK Opyca.
3. MeTo HavanbHBIX apaMeTPOB.
4. YHuBepcajbHble YpaBHEHHS YIJIOB MOBOPOTA MOMEPEUHBIX CEYEHHUH W MpOrudoB
OaKu.
5. Dkcmpecc-ompoc Mo Teme 3aHsaTus.4
3ansitue 12 — 14. Caoxknoe conporunienue (10 yacon)
[Inan 3ansTHS:
1. Kpatkue TeopeTndeckue CBeICHUS.
2. BHeEUneHTpeHHOE pacTsHKEHHE C)KaThe. BbluuciieHHe yCWIMH W HaNpsHKCHUM.
ITocTtpoenue spa ceueHus.
3. Kocoit u cioxHbIi U3ruod.
4. YcnoBus IpOYHOCTH.
5. DKCIpecc-oIpoc Mo TeME 3aHATHUS.
3ansaTue 15— 17. YcroituuBocTh crep:kHeii (10 yacon)
[Lnan 3ansTHS:
1. BerunciieHne KpUTHUYECKON CuIlbl TIo opmyiie Ditnepa.
2. OmpeneneHne KPUTUIECKOW CUJIBI MO KOI(PPHUIIMEHTY CHIKEHHUS TOIyCKaeMOTO
HaIPsKEHHUS.
3. YcnoBue nNpoYHOCTH € yU4ETOM TPOJOJILHOTO U3TH0A.
4. JKcmpecc-onpoc Mo TeMe 3aHsATHS.
3ansitue 18. CTaTuuecku-HeomnpeaeIuMble 3a1a4u (8 4acoB)
[Lnan 3aHsTHS:
1. Kparkue Teoperuueckue cBeneHus. Beibop ocHOBHOM cucteMbl. KaHoHnueckoe
ypaBHEHHUE METOAA CHUII.
2. Briuncnenue ycuiui B CTaTUYECKU-HEOTPEIETUMBIX CUCTEMAX.

3. OnpeniesieHUe epeMenIeHU B CTATUYECKU HEOTPEICIMMBIX CUCTEMaX



4. DKcnpecc-onpoc Mo TEME 3aHSITHUA.

I11. CTPYKTYPA U COJAEPXKAHUE JABOPATOPHOM YACTH KYPCA
(18 uyacos)

JlaGopaTopnasi padora 1 (4 yaca) VcnslTanue crajabHOro oOpasiia Ha pa3phiB
C OIpEIEICHUEM MEXAHUYECKUX XAPAKTEPUCTUK martepuana. OnpenencHue MOILyJis
yopyroctu u koddduinuenta Ilyaccona cranu. Ilnman naGopatopHoit padOTHI
IPE/ICTaBIIEH B METOAMYECKOM pa3paboTke K padbore.

JlaGopaTopnasi padora 2 (4 yaca) VccnenoBanue HOpMaIbHBIX HANPSHKESHUH B
COCTaBHOM C€YEHMHU Oanku MNpu IIockoM u3ruode. [lman maboparopHOil padOThI
IPE/ICTaBIIEH B METOJMYECKOM pa3paboTKe K padore.

JlaGopaTopnasi padora 3 (4 uaca) lcnelTaHuMe MaTepuajoB Ha CXKaTHE.
CpaBHEHHME CBOWCTB IUIACTUYHOTO M XpPYymNKOro matepuana. [lman maGopatopHoii
paboOTHI MPEICTABICH B METOAUYCCKON pa3padoTKe K padorTe.

JlabopaTopnasi padora 4 (4 wgaca) Pacu€r cranmbHOrO CTEpXKHS Ha
YCTOMYUBOCTb, HKCIEPUMEHTAIBHOE ONPEACIICHUE KPUTUUECKOW CHIIbI, CPaBHEHHE
pe3yNbTaTOB HKCIIEPUMEHTa C TeopeTudeckuM pacuérom. Ilman mabopaTopHOit
paboOTHI MPEICTABICH B METOANYCCKON pa3padoTKe K pabore.

3akiouuTeabHoe 3aHsATHE (2 Yaca) [Ipuém oTu€TOB.

IV. YYHEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI
Y4eOHO-MeTOAMUECKOe 00ECIIEUeHHE CaMOCTOSTEIbHOM paboThl 00yHaroIIUXCs
no puciumiiie «ConpoTrUBIEHUE MaTEPHATIOB)» BKIIOYAET B CEOSI:

e IUIaH-Tpa(UK BBHIMOJIHEHUSI CAMOCTOATEIbHON paOOThI 1O AUCLMIIUHE;



o XApaKTCPHUCTHKA

3alaHuN  JUIA

MCTOJUYCCKHUC PCKOMCHAANH I10 X BBIIIOJIHCHHIO,

CaMOCTOSITEJIbHOM pa6OTBI

CTYACHTOB H

° TpC6OBaHI/I$I K IIpCACTAaBJICHUIO H O(bOpMJ'IGHI/II-O PE3YIILTATOB CaMOCTOSITCIIBHOM

paboTHI;

e KPUTEPHUU OLICHKH BBINIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

V. KOHTPOJIb JOCTUXEHUSA IEJENA KYPCA

KoHnTtponmpyemsle
pa3nensl / TeMbI
JUCLIUIIAHBI

Kopap! u stamnsr popmupoBaHus

KOMIIETEHIIUNA

OreHOYHBIC CPEICTBA

TEeKYLIUN
KOHTPOJIb

IMPOMEKYTOUHAA
aTTeCcranuia

1 Temer 1 — 2

OIIK-3

[Tpuemsl MOCTPOCHUS
MaTeMaTHUYECKUX Monaenei "
pPaCUETHBIX CXEM

Hameuatsn 1e/Ib u
a0bCTparupoBaThCs OT
HECYIIIECTBEHHBIX ~ OCOOCHHOCTEH
00BEKTa UCCIEIOBAHUS

IIpuémamu nocTpoeHus: pac4E€THBIX
CXEM HCCIelyeMoro 00beKTa

(VO-1)

CobecenoBanue

Bomnpocsr k
3auéty 1 — 9

2 Temer 3 -5

IK-1

MaremaTtnueckue (GopMyiabl UL
pacuéroB Ha IIPOYHOCTS,
JKECTKOCTD, YCTOWYHBOCTH u
HaJIe)KHOCTD neranen
TEXHOJIOTHYECKOTr0 000py10BaHUs

CocTaBisATh MaTeMaTHYECKHUE
MOJIETM U  PACYETHBIE  CXEMBI
3JIEMEHTOB WHKCHEPHBIX
COOPYKEHUI

ITpnémamu peLeHus
TG epeHIMaIbHbIX YpaBHEHUN

2)

Cobecenopanue (YO-

Bomnpocsr k
3auéty 10 — 18

3 Temsr 6 — 10

[1K-4

Meronsl [IPOBEICHUS
UCCIIEI0BAHNS MEXaHUYECKUX
[1apaMeTpOB KOHCTPYKLUN u
MalIVH

[IpoBOINTE HAYYHOE MCCIIEIOBAHNE
B COOTBETCTBHM C ITOCTABJIEHHBIMH
3amauamu. [logOupats HempsiMbie
METO/IbI UCCIIEI0BaHUS
HanpspKEHHO-1€(OPMUPOBAHHOTO
COCTOSTHUS KOHCTPYKIUH,
COOTBETCTBYIOIIHE Jana3oHy
V3MEPSIEMBIX BEJIMUUH

I/IHCTp}/MeHTaMI/I n METOdaMH
IMPOBECACHU A HAay4YHBIX
HCCJIC,[IOBaHI/IfI, METOJaMH

Cobecenopanne (YO-3)

Bomnpocer k
JK3aMEHY




TapUpOBAHUS UCIIBITATEIbHOTO
000pyI0BaHUs u nepecuéra
JTAHHBIX JKCIIEPUMEHTA B
MeXaHUYECKHE TTapaMeTphl PeaTbHO
nedhopMupyeMoro 00BEKTa;
npuémMamu CTaTUCTUYECKOMN
00paboTku pe3yIbTaTOB
HKCIIEPUMEHTA

KOHTpOJIBHO-U3MEpUTENBHBIE MaTepuaibl 10 JUCHUILIMHE TPEICTABIICHBI,
HK3aMEHALMOHHBIMM BOIIPOCAMH M TECTOBBIMH MaTEpHUAIIAMU, NPEAYCMOTPEHHBIMU
PIIY ]l B kauecTBE MPOMEKYTOYHOM ATTECTALIMM KOHTPOJIS OCBOCHUS TEOPETHUECKON
U INPAKTUYECKOM COCTABJIAIOIIMX IUCUMIUIMHBL. MTOroBas arrecramus NpOXOIUT B

BHJI€, COTJIaCHO y4eOHOMY IJIaHy, 3K3aMeEHa.

1.3apanusa st Ikcnpecc-onpoca
IIo Teme “I eomempuueckue xapakmepucmuxu nI0CKUX Ce4eHuul”
UTto Ha3bIBAIOT MOMEPEYHBIM ceueHrueM opyca?
UTo0 HA3bIBAIOT UEHTPOM TSAKECTU CEUCHHUS?
UTo Ha3BIBAIOT HEHTPAIBHBIMU OCSIMUA CEUEHUS?
UTO0 HA3bIBAIOT TJIABHBIMU OCSIMHU CEUCHUS?
Uto Ha3piBatOT CTaTUYECKUM MOMEHTOM CEUCHUS?
CoOCTBEHHBIIT MOMEHT UHEPIIUU CEYCHUS
[{eHTpOOEKHBIN MOMEHT UHEPITUU CCUCHHUSI

[lepeHOCHBINI MOMEHT HHEPLIMM CEYEHUS

© © N o o0 &~ w D oE

durypa cocTouT U3 AByX 4yacteil. [ 1e HaxoauTcst OOIIMi IEHTP TXKeCTH?
10.®opmyna noasspHOr0O MOMEHTA UHEPIIUU Kpyra

11.CBs13b 0CEBBIX MOMEHTOB UHEPLUU C MOJISPHBIM

12.Korzga ritaBHbIE OCH MOKHO HAWTH O€3 BEIYUCIIEHUN?

13.Koraa ueHtp TsxecTH GUrypsl MOXKHO HailTH 6e3 pacuera?

14.CxonbKO rIaBHBIX IIEHTPAIbHBIX OCE B pABHOCTOPOHHEM TPEYTOJIbHUKE?

Ilo Teme “Ilopsiook nocmpoenus pacuemuot cxemul 0jisi peaibH020 00vekma™




N o g b~ D

8.
9.

CKOJBbKO pacYeTHBIX CXEM MOKHO COCTABUTH JJI PEAIbHOTO 00bEeKTa?

JIJ1st 9ero paccMaTpUBAIOT HECKOJIBKO PACUETHBIX CXEM OJHOT0 00hEeKTa?
Kakue mapameTpbl 00beKTa MOIEKAT CXEMATU3AINN ?

YTo MOHUMAETCS MOJ] CIUIOITHOCTHIO?

AOGcoroTHas ypyrocTh?

YTo MOHUMAETCS O] H30TPOITHOCTHIO?

Korma pacripenenennas Harpy3ka MOXeT MPUHUMATHCS KaK COCPEIOTOUCHHAS
cuna?

bpyc

Ocb Opyca?

10.Kaxoi1 6pyc MOKHO Ha3BaTh MPSMbIM?

11.Kakas 000104Kka Ha3bIBAETCA IIJIOCKOM?

Ilo Teme “Mexanuueckue xapakmepucmuxu mamepuanog”

© 0o N o g A~ w DN E

@usnuecknii cmbics Moyt FOHra

Cgoiicta matepuana ¢ kodddunuentom [lyaccona paBubsim 0.5
Yro Takoe mpenest npornopLruOHaIBHOCTH?

[Ipenen Texyuectu

[Lnomanka TekyuecTu

Y4acToK yrpo4YHeHUs

[Ipenen ynpyroctu

VY CI0BHOCTH NpEZEIa BPEMEHHOIO CONPOTHUBIICHHUS

[Touemy oOpa3er pa3pyiiaeTcsi Ipu Harpy3Ke MEHBIIIEH YeM CMOT BBIIEPIKATh

10.Kak ¢ yBenuueHrueM yriepojia B CIijlaBe CTAIM MEHSIETCS Tuarpamma

pacTsIKEHUS

11.T'eomeTrpuyeckuii cmbica moays FOnra

12 .HampsixeHue B TOUKe

13.Yto nokasbIBaeT 3M0pa BHYTPEHHEN CHIIbI?

14.Koraa HanpsiKEHHOE COCTOSTHUE B TOYKE CUMTAETCS U3BECTHBIM?



o Teme “Buympennue cunvl”

Yro takoe Cuna?

BuyTtpennss cuina

Korma B Tene HET BHyTPEHHHUX CHUIT?
Cratnueckoe JelCTBUE CUJIBI

UYrto o3HaYaeT paBHOBECHE CHJI?
['maBHBIV BEKTOP BHYTPEHHUX CHII
['maBHBII MOMEHT BHYTPEHHUX CHUJI

CKOJIBKO BHYTPEHHUX CHJIOBBIX (DAKTOPOB MO>KHO HAWTH B CEYEHUU?

© © N o g &~ w D oE

[IpuHIMI pa3n0KEeHNs Ha TPOEKIMU TJIABHOI'O BEKTOPA
10.ITepeuncnuth BHyTpEHHUE CUIIOBBIE (DaKTOPHI

11.Metox ceueHuit

Ilo Teme “I uoxkue numu”

1. Kakoii 6pyc Ha3pIBaeTCsi THOKOM HUTHIO?

2. [loyemy npu BepTHKaILHOM Harpy3Ke Ha HUTH MOSBISACTCS CUJIA, CTPEMSIIIASICS
COJIM3UTH KOHITBI HUTH?

3. Tlouemy ropuzoHTaNIbHAS MPOEKIIMS CUITbI HATSHKEHUS HUTH UMEET OJTHO U TO
’Ke 3HA4YCHHE B JTIOOOM CEYCHUU HUTH?

4. Kakoii pyHkIimeit onucbiBaercsa (popma ocu THOKON HUTH C MAJIBIM M OOJIBIIUM
IPOBHCOM?

5. Tlodyemy HUTH ¢ OOJBIIUM MTPOBUCOM HA3BIBAIOT IIETTHOM JIMHUEH?

Ilo Teme “IIpocmeiiuiue oepopmayuu”

3akoH I'yka mpu 0CeBOM pacTsHKEHUU-COKATUH

®opmyna nedpopmanuy mpu 0CEBOM PacTsHKEHUU-CKATUN
3akoH ['yka npu casure

@usnuecknii cmbics Moyt FOHra

AGcomoTHas aedopMaiiusi Mpyu 0CEBOM PACTSIKEHUN-CKATUU

o 0k~ w D BE

YcnoBue ITPOYHOCTH ITPHU OCCBOM PACTSIKCHUN-CXKATUN



/. HopmanbHble HanpsHKEHUS B JIF000M TOUKE CEUEHMS PU YUCTOM U3TH0e

8. YcnmoBue nmpoYHOCTH MPU YHCTOM HU3THOE

9. UYro Ha3bIBAIOT MPEEIOM MPONOPIUOHATBHOCTH ?

10.CBs13b MeX1y MONEPEYHON CUTION U U3THOAIOIIUM MOMEHTOM

11.YT1o Takoe YuCThIN U3ruo?

12.®opmyna XKypaBckoro

13.Yto Takoe 0ceBOi MOMEHT COMPOTUBIICHUS?

14 Kakue runoressl He MPOTUBOPEYAT IPYT APYTY IPU YUCTOM U3ruode?

15.CwmbIch TOCTOSIHHBIX MHTETPUPOBAHUSI OCHOBHOTO AU(depeHIInaTbLHOTO
ypaBHEHUS yIPyTroW JUHUHU Opyca

16.YT1o Ha3bIBAIOT OMACHBIM CEUEHHUEM Opyca MPU YUCTOM HU3Tude?

17.®opmyna nedpopmanuu npu KpydyeHUU

18.YcnoBue mpouyHOCTH Bajia MpU KPyUEHUH

V. ClINCOK YYEBHOM JINTEPATYPHI U TH®OPMAIIMOHHOE
OBECHEYEHUE JNCIUIIJINHBI
OcHoBHas guTeparypa

(anekmponHbie u nevammuvle U30aHLsY)
1. benses H.M. CompoTtuBiieHHe MaTepuaioB: ydeOHOe rmocobue isi By30B//

bemsies H.M. Uzn. 15-e, mepepad. /penpunt. Bocrpronsn. 1976 r. Mockpa: AJbsHC,
2014. 607 c.http://lib.dvfu.ru:8080/lib/item?id=chamo: 720566 &theme=FEFU

2. A. M. MuxaiinoB ComnpoTHBJICHHE MaTEPHAIIOB : YUeOHUK 1Jist By30B / A. M.
Muxaiion - MockBa : Axanemus, 2009.- 447 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:290856 &theme=FEFU

3.E. K. bopucoB, E. A. TIpumacoBa  ComnpoTHBICHHE MaTEepUaJIOB
nabopatopubiii mnpaktukym 4. 2 / E. K. bopucos, E. A. I'punmacosa ;
J1anpHEBOCTOYHBIN IOCYIapCTBEHHBIN TEXHUUYECKUN YHHUBEPCUTET - BIaauBOCTOK :
N3n-Bo  [lambHEBOCTOUHOrO  TexHUYecKoro yHuBepcutera, 2010.- 64 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:381425&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:290856&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:381425&theme=FEFU

4. CompoTHUBIIEHUE MAaTEPHUaJIOB C OCHOBAMH CTPOUTEIILHONM MEXaHHKH:
VYueonnk / I'.C. Bapnansa u np.; OtB. pen. ['.C. Bapnansna - 2-e uzn., ucop. - M.:
HUIL UHOPA-M, 2015. - 416 c.: un.; 60x90 1/16 + ( Hom. maT. znanium.com). -
(BO: bakanaspwuar). (1) ISBN 978-5-1 http://znanium.com/catalog/product/477846

5. Vioxenko A.I'. ComnpoTuBlieHHE MaTepUalIOB [DIEKTPOHHBIA pecypc] :
COOpHUK  3alaHuii  JJIsi  KYpCOBOTO  MpoeKTHpoBaHus; JlaJbHEBOCTOUYHBIN
denepanbHblil  yHHBepcHUTeT, MHKeHepHas mkona. BmagmBocTtok:  M3m-Bo
HaneHeBoctounoro  dexepanpHoro  yHuBepcutera, 2014, — 148 c.

https://elib.dvfu.ru/vital/access/manager/Repository/fefu:1698

6. ConpoTuBieHre MaTepuanoB [DIEKTPOHHBIH pecypc] : 1abopaTOpHBIMA
npaktukyM / A.H. KucnoB [u gp.]. — DJIEKTpOH. TEKCTOBBIE JaHHBIE. —
ExarepunOypr: Ypansckuii dheaepanpubiii yausepeutet, ObC ACB, 2015. — 128 c.
— 978-5-7996-1558-1. http://www.iprbookshop.ru/68474.html

7.Topbauer K.II. ComporuBieHue marepuagoB [DIEKTpOHHBIH pecypc]
KOHCIIEKT JeKuuii; JlanpHeBocTOuHbIN (penepanbHblid yHUBepcuteT. - M.: [Ipocmekr,
2015. — 315 C. c WJLIL., Ta0I.
https://elib.dvfu.ru/vital/access/manager/Repository/vtls:000825958

JlomoJIHUTe/ILHAS JINTepaTypa
(onexmponnvie u neuammvie uz0anus)
1. benses H.M. ConportuBiieHne matepuanoB: ydeOHOe mocoOue sl BY30B.
N3n. 15-e, mepepad. /penpunt. Bocnpousa. 1976 r. — M.: Ambsine, 2014. — 607 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:720566&theme=FEFU

2. MuxaiinoB A.M. CompoTUBIECHHE MAaTepUajoB: YYeOHHMK [T BY30B — M.:
Axanemusi, 20009. — 447 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:290856 &theme=FEFU

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«AHTepHeT»


http://znanium.com/catalog/product/477846
https://elib.dvfu.ru/vital/access/manager/Repository/fefu:1698
http://www.iprbookshop.ru/68474.html
https://elib.dvfu.ru/vital/access/manager/Repository/vtls:000825958
http://lib.dvfu.ru:8080/lib/item?id=chamo:720566&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:290856&theme=FEFU

www.edulib.ru — caiit [lenTpaibHO# OHOIMOTEKH 00pa30BaTEIbHBIX PECYPCOB.

http://elibrary.ru - Hay4nas snexTpoHHast OHOIHOTEKA.

http://www.auditiorium.ru — caiit «Poccuiickoe 00pa3oBaHuE.

http://www.rating.fio.ru — caiit ®eneparwu MHaTEpHET-00pa30BaHMs.

http://www.netlibrary.com — CereBasg OubmoTeKa.
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http://www.rsl.ru — Poccuiickas I"ocymapcTBeHHast OMOIHOTEKA.

HepequL l/IH(l)OpMaIII/IOHHLIX TEXHOJIOTUH U nmporpaMmmMHoOro o0ecneueHus

[Ipu  ocymectBieHun  00Opa3oOBATENBLHOTO  MpoIecca  CTyACHTAaMU |
PO eCCOPCKO-TIPETIOIaBATEIECKIM COCTaBOM HCITOJTB3YETCS clemyromiee
IPOrpaMMHOE 0OeCTIeUeHHE:

1. Microsoft Office (Access, Excel, PowerPoint, Word u 1. 1).

3. IIporpammHoe obecrniedeHne 3IEKTPOHHOTO pecypca caiita J[BDY, Bkitouas

ObC [IBDY.

IIpu  ocymecTBieHHH  00pa30BaTEIBHOTO  MpoImecca  CTYACHTaAMH |
npodeccopcko-npenoaBaTeIbCKUM ~ COCTABOM  HCHOJB3YIOTCS  CJEAYIOIINe
UH(OPMAITMOHHO-CITPABOYHBIE CUCTEMBI:

Hayunas snexktponnas 6ubnuoreka eLIBRARY.

DIIEeKTPOHHO-0MOIMOTEYHAs CHCTeMa M31aTeIbCTBa «JIaHby.

DnekTpoHHO-0nbmotreunas cucrema «IPRbooksy.

DIIeKTPOHHO-O0MOIMOTEYHAs CHCTeMa «Znaniumy

Nudopmarnmonnas cucrtema "EJJMUHOE OKHO noctyna k oOpa3oBarenbHBIM

pecypcam".

VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JUCHUIIJINHBI

Ha u3ydenue auciumuinHbl OTBOAUTCS 162 daca ayuTOpHBIX 3aHATHI 1 81 yac
camocTosaTenbHON paboThl. [lnan-rpaduk camoctosTensHON PabOTHI pa3MereH B

[Tpunoxenun 1.


http://www.edulib.ru/
http://elibrary.ru/
http://www.auditiorium.ru/
http://www.rating.fio.ru/
http://www.netlibrary.com/
http://www.rsl.ru/

PexkomMeHaanum mo MCHOJb30BAHUI0 MATEPHATIOB Y4eOHO-METOIMYECKOro
KoMILiekca. Ha JekiuMoHHBIX ©  JIaOOpPAaTOPHBIX 3aHATUSIX MPENOJiaBaTelb
KOHTpOJUpYyeT paboTy CTYAEHTOB, OTBEYAaeT HA BO3HUKAIOUIUE BOMPOCHI,
MOJCKA3bIBA€T XOJ W METOJ pelleHHs. EcIu MONydYeHHBIX B ayIUTOPUU 3HAHHI
OKQXKETCA HENOCTAaTOYHO, CTYJCHT MOXET CaMOCTOATEIBHO MOBTOPHO IPOYECTH
JIEKIIMIO WM COOTBETCTBYIOIIEE TOCOOUE, TPOCMOTPETh MPAKTUKYM C Pa300paHHBIMU
MIPUMEPAMH.

[Ipn BBINOJHEHUM 3aJaHUS HA NPAKTHUYECKOM 3aHATHH CIEAYET BBINOJIHHUTH
3aJlaHie «I0 00pa3ily», NPEMJIOKEHHOMY TMpernojaBareieM U chOopMyIHpoBaTh
BOIPOCKI. 3aTEM BBIMOJHUTH WHJIUBUAYAIbHOE 3a/ianre. CaMOCTOSITENIbHYI0 padboTy
MOYXHO BBIIIOJHATh KAaK Ha ayJIUTOPHOM 3aHSATUM, TaK U CAMOCTOSATEIBHO BO
BHeaynutopHoe Bpems. Ilpu 3ToM  pe3ynbrar HEOOXOJUMO  OTIIPABUTH
IIPENOAABATEIIIO HA IPOBEPKY.

[Tociie BbIMOJIHEHUSA 3alaHUs], CTYJICHT 3allUIIACT €ro MPENOoAABaTEI0 B
HAa3HAYECHHOE BpEMSI.

Pexomenaganuu nmo padore ¢ Jaureparypoil. TeopeTHyeckuil U MpaKTUYECKUI
MaTepual Kypca pa3bsICHEH B MaTepuasax y4eOHO-METOAMYECKOro KOMILIEKCa,
y4eOHUKaX U MOCOOUSIX U3 CMIMCKA OCHOBHOW U IOTIOJIHUTEIHHOM JINTEPATYPHI.

PexoMeHn1anuu no noAroToBKe K 3a4€Ty M IK3aMeHY. Y CIIEIIHAs MMOAr0OTOBKA
K 3a4€Ty M DK3aMEHY BKJIIOYACT pabOTy Ha MPAKTUYECKUX 3aHATHSAX B TEUCHHUE
CEMECTpA, BBINOJHEHUE BCEX 3aJaHUU MPENOAABATENS U MOJATOTOBKY TEOPETUYECKOTO
matepuana. [Ipu moaroroBke HEOOXOJIMMO OCBOWTH TEOPHIO: Pa300paTh OCHOBHBIC

TEMBbI, IIOCTAHOBKHK 3aJaa4X U UCIIOJIb3YCMBIC MCTO/AbI

V. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

JUis ~ mpoBemeHWs — JICKIIMOHHBIX M TMPAKTHYCCKUX  3aHATHH  MOXET
UCIIOJb30BAaThCS  MYJIbTUMEIWIHAS ~ ayauTOpHUs,  OCHAIIEHHAs  CIICAYIOIIUM
000opyI0BaHUEM:

AKYCTI/I‘-ICCI(aﬂ CUCTCMA I IIOTOJIOYHOI'O MOHTa»Xa C HHU3KHM HpO(bHHCM,

Extron SI 3CT LP (mapa)



AKycTrUyeckass cuUcTeMa JUIsi MOTOJOYHOTO MOHTa)Xa C HHU3KUM MpoduieM,
Extron SI 3CT LP (mapa)

AKycTruyeckas cuUcTeMa JUIsi MOTOJOYHOTO MOHTa)Xa C HHU3KUM MpoduieM,
Extron SI 3CT LP (mapa)

BpesHoii uHTEepdEeiic ¢ cucTeMoil aBTOMaTUYeCKOro BTAruBaHus kabdened TLS
TAM 201 Standart 111

JloxymenT-kamepa Avervision CP355AF

Kommnext ynmuaureneit DVI o Butoit mape (nepegatdauk/mpuéMHuk), Extron
DVI 201 Tx/Rx

Martpununbii kommytarop DVI 4x4. Extron DXP 44 DVI PRO

Mukpodonnas nemmuHas paauocucremMa ¥YBUY nuamazona Sennheiser EW 122
G3 B cocraBe pokoBoro mpuémHuka EM 100 G3, mnepematumka SK 100 G3,
netranyHoro MukpopoH ME 4 ¢ BeTpo3anuToil 1 aHTeHH (2 11T.)

Pacmmpenne niig kontposuiepa ynpasienus Extron [IPL T CR48

Croiika Mmetammndeckas 11 JKK-mucmest Y SMS Flatscreen FH T1450

VYcumurens momiHoctH, Extron XPA 2001-100V

Yceunurens-pactpenenurens DVI curnana, Extron DVI DA2

kad nacrennsiii 19" 7U, Abacom VSP-W960SG60

Jlnst mpoBeneHust 1abopaTOpHBIX paboOT HeoOXxoauma Jaboparopuu Kadenps
MEXaHUKHM M MAaTeMaTHYeCKOro MOJEIUPOBAHUS, OCHAUIEHHBIE CIEAYIOIIUM
000pyTIOBaHUEM:

Ucnbrratensusiii creny CM-1 s mabopaTopHbix padbot 1mo «ConpoTHBICHUIO
MaTepHUaIOB)

OnTuyeckuid UCIBITATENIb HA OCHOBE MOJISPU3ALIMOHHOTO METO/1a UCCIIEA0BaHUs
HaIPsLKECHUN

VYHuBepcalibHas HACTOJIbHAS UCTbITaTeNbHAs MarHa Shimadzu AGS-50 kN

YHuBepcallbHas HACTOJIbHAS HCIbITaTebHas MatiHa Shimadzu AGSx-5 kN
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MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPAILIMU

denepanbHOE rOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPESKACHNE
BBICIIETO 00Pa30BaHMUs

«/{aabHeBOCTOUYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM
PABOTBI OBYUYAIOILINXCA
1o AucuuIuinHe «ConporuBjieHHe MATEPUATIOBY»
Hanpasiaenue noarorosku: 15.03.03 IlpukiiagHas MexaHukKa
[Tpodunb moaroroBku: «MareMaTuyeckoe U KOMITbIOTEPHOE MOJICTUPOBAHHE
MEXaHMYECKUX CUCTEM U MPOLECCOB)
dopma NOArOTOBKYU OYHAS
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Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI PadoThl MO TUCHUILINHE

®opma KOHTPOJIA

= &
5 E
No Pa3nen qucHunInHbI = ;.3
n/m = 3
CPC
Pa3pen 1
1. | OcHoBHbIE nousatus | 1-3 4 | Dkempecc -onpoc 1Mo
COIIPOTHUBIIEHUS] MATEPUAIIOB. OCHOBHBIM TTOHSTHSIM.
PacueTHO-TIpOEKTUPOBOYHOE Boinonnenue PI'3 na 2-5
o | 3ananme «["eomerprueckue 0.5 4 | HEACTAX, CPOK craum — 6
" | XapaKTepUCTHKH TUTOCKHUX HEJeIs.
CEYEHUIN»
3. | OceBoe pacTshkeHUe — CKATHe. 4-7 4
DKcnpecc-KOHTPOJIbHAS
PacueTHO-IpoeKTUPOBOYHOE a OP-C
3ananue «OceBoe pacTsDKeHue u )
4. A P 4-8 4 | Bommonuenue PI'3 na 4-8
cxarue. CraTHyecKH OIpeneNu-
HEJIeIsX, CPOK cradn — 9
Masi 1 HeOoIIpeIeIuMast 3a1a4m» Heest
5 [Tpocreiimme nedopmaruu: cpes u 9-11 | 4 '
" | KpyueHue Kpyrioro opyca.
5 OcHOBHBIE MeXaHuieckue | 4 DKcrpecc-onpoc.
" | XapaKTepUCTUKU MaTepUaJIOB
epopmanus usruba. Pacuersl Ha
7. Jlegop 12-16 | 4 | Dkcnpecc-KOHTPOIbHAsS
POYHOCTD U JKECTKOCTb.
~ pabora. Beimonnenue PI'3
PacuérHo-ipoeKTUPOBOYHOE
. Ha 12-16 Henene, cpok
8. |3amanme  «Pacuér mnpounoctu | 12-15| 4
cnauu — 17 "Hemens.
Opyca mpH MOMEepEeYHOM U3THOe»
[TonsiTue 0 HarnpsHKEHHO-
9. | nedbopmMupoBaHHOM cocrosiHnm | 16-18 | 4 | Dxcnpecc-ompoc
Opyca. Teopuu mMpOYHOCTH.
HUTOTI'O 3a 1 cemecTp 36 | 3auér
Paznen 2.
DHepreTUYecKre METO/IbI
10 | ompenenenus HepeMeeHUH. 1-6 2 | DKcrpecc-KOHTPOJIbHAs
Meton cwi.  YpaBHEHHE Tpex pabora. 3
MOMeHTOB. MHTerpansl Mopa.
1 dyacte KypcoBoil  pabOTHI.
11 | Hepa3pe3nast Oanka. YpaBHEHUE
TpPEeX MOMEHTOB
2 yacTb KypcOBOH  pabOTHI.
12 | Cratuuecku HeomnpeIeIumas
IUIOCKAs pama
CnoxHoe CONPOTHUBIICHHUE.
Buenentpennoe pacTsKeHue- DKcIpecc-KOHTPOJIbHAS
13. o 7-11 2
cxatue. Kocorr m3rm6. M3rub c pabora.
KpY4YECHHEM. DKcrpecc-onpoc.
14 3 vacTh KypcoBoi paboTsl. Pacuer

JoMaHoro Opyca Ha CJIOXKHOE




COIIPOTHUBJICHUEC

4 d4actb  KypcOoBOMl  paOOTHI.

15
BHeLeHTpEeHHOE CiKaThue KOJIOHHBI

YcroitunBocts  ynpyrux — Gopm
16. | paBHOBecuss.  3amaya  Ounepa. | 12-13 | 1
Pacuer cxkaThIX CTOEK.

5 4YacTh  KypcoBOWM  paOoOTHI.

17 . . <
Y CTOMYHBOCTD CXKATOM CTOMKH
18 JnHamuyeckoe JICUCTBHEC 14-16 5
Harpy3ku. [lonstue ynapa
6 wactb KypcoBOil  paboTHI.
19 | Pacu€rel Ha JnelcTBHE yIapHOU
HATrpy3KU.
20. | YcramocTHast IpOYHOCTh 15 2 | Dkcrnpecc-onpoc
21 DKCTIepUMEHTATbHBIE METOMBL | 44 10
ucciaenosanust HJIC marepuaon
22 | Dk3ameH 45 | sx3ameH

XapakrepucTHKA 3aJaHUM VISl CAMOCTOATEILHON PadoThl 00y4aK0IIMXCH U
MeTOAHYECKHE PEKOMEHIAIUM 110 UX BHINOJTHEHUIO

PacqéTHO-l'[pOCKTPIpOBO‘lHI)Ie 3aJaHuA

PacuerHo-npoexktupoBouHoe 3ananue (PII3) sBrusercs ¢opmoil KOHTpoOIs
CPC. BeolnonssieTcss CTyJ€HTaMH B BUJE WHIUBUIYAJIBHOIO JOMAIIHETO 3aJaHUs
(M3), koTopoe BbIAAEeTCS CTYJIEHTaM 10 UHJMBHUIyalbHbIM BapHaHTaM U3 COOpPHHKA
3alaHuid JJI1 KypCOBBIX paOOT MO HOMEPY 3a4YE€THOW KHUXKKH, M TOC]IE MPOBEPKU
3aIUIIAETCS CTYJAEHTOM NPU WHIUBUAYAIbHOM COOECEIOBAaHUM C MPENO/IaBATEIIEM.
PII3 ouenuBaetrcss B (opme 3auera (OLEHUBAETCS OLEHKON «3aYyTE€HO» WM «HE
3autreHo»). He 3aurennoe PII3 Bo3BpamiaeTrcst CTyIeHTY AJis BBIMOJIHEHUS PabOTHI
HaJl OIIMOKaMHM, MOCJIe Yero OHO MOXET OBbITh CAAHO JJISl MpOBepKU moBTopHO. PIT3
CUMTAETCA BBINOJHEHHBIM, €CJIM OHO MOJYYHJIO UTOTOBYIO OIIEHKY «3a4TEHO».

CopepxaHre M CPOKM BBIIIOJIHEHHMS MEPONPUATHA TEKYIIEro KOHTPOJIA

OCBOCHMSI JUCIUILIMHBI OTlpeiesieHsl B 1. 4 Hactosmei PITY 1.

3amanne 1. TEOMETPUUECKUE XAPAKTEPUCTUKHU ITJIOCKUX CEYEHMI



PaccmarpuBaeMoe mornepedHoe CeYeHHE COCTOMT U3 TpEX yacren. [ud
YIIPOLICHHSI aHAJIW3a COCTABa CEUYECHUS HA CXEME MEXIY J3JIEMEHTAMH BbIJICJICHBI
3a30pbl, KOTOpbIE (PAKTUYECKU OTCYTCTBYIOT, TOATOMY IPU OMpPENEICHUU pa3MEPOB
KOHCTPYKIIMU CJEAyeT CUUTaTh MPUMBIKAHUE 3JIEMEHTOB IUJIOTHBIM, 0€3 3a30pOB.
BpruepuriBass KOHTYphl COCTaBHBIX YacCT€W, YKIOHBI W COINPSDKEHUS MOXKHO
BBITIOJIHATH YCJIOBHO, MOCKOJIbKY TOYHas rpaduka He sBJsSETCS Lenbio 3ananus. Ha
YepTEeK BBIHOCATCS BCE pa3Mephbl, HEOOXOMMMBIC IS OMPEICICHHS KOOPIHHAT
IIEHTPOB TSHKECTH OTIEIBHBIX 4YacTed B oOmIell cucteme KoopauHat. TaOnuuHas
dbopma perieHus 3aJa4u MO3BOJIET 3HAUUTEILHO COKPATUTh 00BHEM MOSICHUTEIbHON
3allUCKH, CJIeJIATh PEIIEHHWE JIETKO YWTAaeMbIM M, CaMO€ TJIABHOE, JIETKO
npoBepsieMbiM. [IpuBHMBas  HaBbIKM  TaOMMYHOTO  OGOpPMIICHUS  PaCYETHOU
JOKYMEHTAIIMM, MBI  TOBBIIAEM  KYJIbTYPY  HMHXEHEPHO-KOHCTPYKTOPCKOM
nesrenbHocTH. TabmuuHas gopMa mpeAcTaBlICHUs] PElIEHUsS COKpallaeT BpeMs Ha
MHOTOKpPATHOE TMepenuchbiBaHue (OPMYJ, CHUXKAET BO3MOXKHOCTh COBEPILICHUS
HEBBIHY)KJICHHOW OIIMOKHU, MO3BOJSET KOHTPOJHUPOBATH MPOIECC BHIYMCICHUS Ha
J000M €ro miare.

KOOpI[I/IHaTBI OECHTpa TAKCCTH COCTABHOI'O CCUYCHHA OIPCACILAIOTCA 110

dbopmynam

Ye=—F=

SX _ %, Sy X,
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I'maBHBIE MOMEHTHI HHEpOHUU CCUYCHUA MOXHO BBIYMCIIATH 110 (bOpMYJ'IaM, B

KOTOPBIX OTCYTCTBYIOT TPUTOHOMETPUYECKUE QYHKIIUH
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BroiBectn 3Ty (GopMmyny HE COCTaBUT OOJBIIOTO TpyJda, €CIH CTYIEHT
pazobpaics ¢ ee rpadguueckum npeacraieHueM Ha Kpyre Mopa. Kpyr Mopa sto
auarpaMma B KOOpDAHMHATax: OCEBOM MOMEHT MHEPLUUU — LEHTPOOEKHBII MOMEHT

uHepiuu (puc. 1.1).



Crnaraemoe nepej 3HAKOM pajuKaja NpeJCTaBiseT coOOH KOOpAMHATY LIEHTpa
Kpyra Mopa Touku C Ha pucyHkKe. 3HayeHUE, MOJIy4aeMoe H3-NOJ paauKaia,
panuyc Kpyra Mopa u OAZHOBPEMEHHO HaWOOJBIIMM LIEHTPOOEKHBIH MOMEHT
MHEPLMHU PACCMAaTPUBAEMOI0 CEYEHUSI OTHOCUTEIBHO LIEHTPaIbHBIX Ocei. OCHOBHAsA
touka Kpyra Mopa Ttouka D umeer koopaunatel |y u IXy. BcnomorarenbHast Touka
D’ umeer koopaunatel IX u (-I1xy). [TockoIbKY HEHTPOOEKHBIE MOMEHT MOYKET OBITh
UM OoTpuuarenbHbM, To D Oyner HaxomuThcs Bbllle auO0 HUXE ocu, a D’
COOTBETCTBEHHO NPOTUBONOJI0XkHO. Ha cepennne otpeska DD’ n ofHOBpeMEHHO Ha
ocu abcuucc ynexut ueHtp Kpyra Mopa. Paguycom CD npoBoauTCs OKPYKHOCTb.
OKpy>XHOCTh MEPECEKAET OCh A0OCIIUCC B TOYKAX, KOTOPHIE ONPENEISIOT 3HAYEHUS
IJIABHBIX OCEBBIX MOMEHTOB MHEPLIMU: JIeBasl ONpeeisseT MUHUMAaNbHbIN |V, a mpaBast
MaKCUMaJbHBINA TTIaBHBIM MOMEHT uHepuuu lU. [IpoBoas npsimyro yepe3 D u Touky c
KOOpAUHATON |U, HaAXOIUM MOJIOKEHHUE TIaBHOM UEHTPAJIbHOM OCH, OTHOCHUTEIBHO
KOTOPOW OCEBOM MOMEHT MPUHUMAET MakcUMallbHOe 3HaueHue. Yepez D’ u Touky ¢

KOOPJIHUHATOH |V MpOoXOoauT Och V — BTOpas INIaBHasi UEHTPAJIbHAS OCh CEYEHHUS.

A

A AN

A

Puc. 1.1. Dnementsl Kpyra Mopa.



Yron mexay ocsiMu U U V IIPSIMOM, 4TO BBITEKAET U3 CBOWCTBA BIMCAHHOTO B
OKPYKHOCTh yIJIa, ONHpAIOLIErocs Ha auamerp. HampaBieHue ocer HOJKHO
COBIIACTh C PaCUETHHIM 3HAYCHHEM YTJIa ¢, TTOJy4aeMbIM 10 GpopMyIie

21 oy
t92a = v 12
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PazoOpaBmiuce co cBoiictBamu  Kpyra Mopa, CTYIE€HT MOXET
CaMOCTOSATEILHO TOJYYUTh (DOPMYITY JIJIsi BBIYUCICHHUS IIEHTPOOSIKHOTO MOMEHTA
WHEPIMU  CTAaHJAPTHOTO  MpOKaTHOro nmnpoduias BUAA  PABHOOOKOTO U
HEPaBHOOOKOIO YroJIKa:

JUTsl paBHOOOKOTO I =1 —1

JIJ1s1 HEPAaBHOOOKOTO IXy = (I < Imin )tga = (I max — | y)tga,

/i€ mapaMeTpsl B MpaBoi yacTu 3aAanbl B Tadnuie 'OCTa nis kaxaoro npoduis.
3HaK LEHTPOOEKHOT0O MOMEHTa HHEPIMM OIpPEAEsSeTCs PacIOOKEHUEM

npoduisi OTHOCUTENIBHO KOOpAWHATHBIX ocell. [lo ompenenennio 1eHTPOOEKHbBIN

MOMEHT paBeH |, =IxydA. 3HaK MHTerpana o003HAaYaeT TOJbKO CYMMHpOBaHUE
A

MPOU3BEACHUN IIOIIAEH 3JIEMEHTAPHBIX IJIOIIAJ0K Ha PACCTOSHMS UX LIEHTPOB
TSDKECTH 210 ocelt koopauHaTt. [Toaromy npu dA>0, yTo umeeT MecTo Bceraa, Koraa
IUIOIIAJKa CYIIECTBYET, 3HAK CJIAraéMoro ONpPENENseTCs COYETaHWEM 3HAKOB
koopauHat X 1 Y: B | u Il xBajgpanTax KoopauHAThl UMEIOT OJUHAKOBBIE 3HAKU,
COOTBETCTBEHHO IXy>0; Bo Il wm IV xBampantax 3HaKM KOOpJWHAT
IPOTUBOMNOJIOXKHBIE, cOOTBEeTCTBEHHO IXy<0. Temepp, 0OpaTuB BHMMaHHE Ha TO,
KAaK pAaCIMOJIOKEHO CEUYEHHE OTHOCHUTEIbHO BBIOPAaHHOM MECTHOM IIEHTPAJbHOMN
CUCTEMbI KOOPJWHAT CEUEHUs, MOKHO BU3YaJIbHO OMPEICNIUTh, KAKOH 3HAK OyIeT
MPEBAIUPOBATH ““+ mim “-”.

BbINONHUB caMOCTOSITENBHO 3alaHME€ W Ppa30o0paBIIUCh CO CBOMCTBAMHU

Kpyra Mopa, nm060¥ CTyA€HT OTBETHUT Ha KOHTPOJLHBIE BOTPOCHI, MPHUBEICHHbIE

IMOCJIC BApUAHTOB MCXOJHBIX JAaHHLIX 3adaHUs, U 6y}1€T I'OTOB K 3alIIUTC 3aJJaHus.



3amanue 2. OCEBOE PACTAXEHUNE-C)KATUE

[Io TemMe «OceBoe pacTsSKEHHUE — CHKATHE» MPENJararoTcs ABa 3aJaHUS.
[leppoe Ha omnpeneneHue pasMepoOB CEYEHHM CTAaTUYECKH OIPENEITUMOMN
CTEP)KHEBOM  KOHCTPYKIIMM W  BTOpPOE€ HA  PACKPBITUE  CTATUYECKOMU
HEONPEETUMOCTH U TTOI00p pa3MepOB CEUCHHUs JIJIsl CTATUYECKH HEOIpeaeTuMOoi
CUCTEMBL.

B mepBoii 3ajmaue u3 ycinoBUsS paBHOBECHS JKECTKOro Opyca, nedopmarueit
KOTOPOTr0 MOKHO MpeHeOpedb, HEOOXOIUMO OIPEAEIIUTh YCUINE B PACTKKAX U
NOoJKOCax. A Takke II0 YCIOBUIO IIPOYHOCTM HA PACTSDKEHHE WIN CXKATUE
nofo0paTh pasMepbl MOMEPEYHOIO CEYEHMsI I KaKIOro M3 CTEp)KHEH,
BBINIOJIHAIOIINX (DYHKIMIO pacTsbkeKk M noakocoB. [lpu onpeneneHuu ycunui
NOTPeOYIOTCS HAaBBIKH, ITOJYYEHHBIE B KypCE TEOPETUUYECKON MEXaHUKHU.

K BBINOJHEHUIO pElIeHHs HYKHO MNOAXOAUTH panuoHaibHO. Eciam Opyc
HIAPHUPHO 3aKPEIUIEH HA HEMOJABHKHOW OIIOPE, U 3HAHWE PEAKLMM B IIAPHUPE HE
BIIUSICT HA OTHICKAHUE YCUJIMI B CTEPXKHSIX, TO BBIMOJHATH paOOTy MO OTHICKAHHUIO
ATUX PEAKLIHN HE HYKHO.

HNckomble  ycunus  HaxoOsTCs W3  YCIOBHS  paBHOBecus  ‘“‘rena’.
CrnenoBaTenbHO, HEOOXOJIMMO BBIICIUTH ATO ~TENO0” W3 COCTaBa KOHCTPYKIIUH,
3aMEHUTh HAPYILICHHBIE CBSI3U PEAKIUSAMU M COCTaBUTh YPAaBHEHHSI PaBHOBECHS
’Tena’”.

[Ipn HaWJEHHBIX 3HAYEHUSAX YCHWIIMHA B CTEPXKHAX IO YCIOBHUIO NPOYHOCTH
OTIpeNENsOTC pa3Mepbl ceueHus. Henb3s 3a0biBaTh O 3HAKEe HEPABEHCTBA B
YCIOBUM MPOYHOCTU. Pemas HepaBeHCTBO B  OYKBEHHOM  BBIPQXXEHUU
OTHOCUTEIBHO MCKOMOW BEJIMYMHBI, KOHCTPYKTOP MOIYy4YaeT MHPOPMALIMIO O TOM,
B KaKkyl CTOPOHY OH BOJICH NPHUHHMATh DPELICHHE NPHU Ha3HAYEHUU pa3Mepa.
[TockonbKy 3afaya mpakTHUYECKasi, TO MAJIOBEPOSITHO, YTO “‘Ha CKJIaae”’ HalaeTcs
npo@uiib TOYHO TOrO pa3Mepa, KOTOPbIM TOJY4YeH pPacueTroM, MOITOMY
HEO0OXO0IMMO MTOA00pATh IMOIXOISIIHI.

[TonoOpaB pa3mMepbl UCKOMBIX CEUEHHH CTEp)KHEH, ONpeNeNsatoT JIMHEHHOE

nepemenieHre 3agaHHo Touku K. JIns 3TOro Hy»HO NPENCTaBUTh KapTHUHY



nepeMeIeHN JKecTKoro Opyca B pesynbrare JedOpMUPOBAaHHUS 3JIEMEHTOB,
BBUSICHUTH, C AeopMaieil Kakoro MM KaKUX 3JIEMEHTOB CBA3aHO HCKOMOE
nepemenieHre 6 Touku K. OmpeneiauTb €ro ¢ y4eroM yxXe MPUHATBIX pa3MeEpoB
CEUEHUH, a He TeX, YTO ObUIM MOyYEHBI B PE3yJIbTaTe pacyeTa.

Bo BTOpO# 3amade paccMaTpUBAETCSA CTATUYECKH HEONpeAeauMas CHCTEMA,
COCTOSIIIIAsl U3 )KECTKOIo Opyca U yIpyrux 3JE€MEHTOB B BUJIE cTepkHEN. CTepKHU
paboTaloT Ha  pacTsbDKeHue-ckathe.  CucrteMa  €IMHOXKIBl  CTaTUYECKU
HeolpeienumMa, U Juid €€ peleHus TpeOyeTcsi COCTaBUTh JIOMOJIHUTEIBHO K
YpaBHEHUSIM PABHOBECHS YpPaBHEHHE IMEPEMENICHUI M3 YCIIOBHUS COBMECTHOCTHU
nedopmanuii. 3aada cTyJIeHTa COCTOUT B TOM, YTOOBI MIPEJCTABUTH NIEPEMEILICHUE
KOHCTPYKLIMHU, BbI3BaHHOE JedopManuell ynpyrux »3JIEMEHTOB, U ‘“‘yBUIETH
COBMECTHYIO Ae(dopMalHio, T.€. CBA3aTh NEPEMEIICHHS ONPEIEICHHBIX Y3JI0B
KECTKOro Opyca c neopMalusiMu CTEPHKHEH.

[Ipu cocTaBieHUM YpAaBHEHMS HCIIOJIb3YEeTCsI KOHCTPYKTMBHO 3aJaHHOE
COOTHOIIECHHE TUIOMANEH CEYECHHM CTEPKHEH. DTO YIPOILAET PEUICHHWE, HO NPH
nojn0ope pa3MepoB CEUYEHHH HEOOXOIUMO YYHUTHIBATh HE TOJBKO YCIOBUS
MPOYHOCTH, HO U HCIOJIb30BAHHOE KOHCTPYKTHMBHOE YyclioBue. B pesynbrare,
VCKOMBIE pa3Mepbl CEYEHUN JOJDKHBI YIOBJIETBOPATH YCIOBHUSM IPOYHOCTH H
CTPOrO  YJOBJETBOPATh KOHCTPYKTMBHOMY YCIIOBHIO, HWHAu€ HapylLIaeTCs
PaBEHCTBO B MCIOJB30BAHHOM IMPU PEUIEHUU CHUCTEMBI JOMOIHUTEIHHOM

YPaBHEHUH.

3ananue 3. TIONTEPEYHBIN N3T'MB BPYCA ITOCTOSIHHOI'O CEUEHU S

[To teme «Ilonepeunsiii u3rubd Opyca» mpesjararTcs Tpu 3aaa4du. B nmepBoi
3alaye Opyc — OJHOMpOJIETHas MIApHUPHO-OMepTasi Oanka, BO BTOpoil — Opyc-
KOHCOJIb, T.€. 0ajka ¢ JKECTKO 3aleMJICHHbIM KOHIIOM. I[locTpoeHue »smiop
MOMEPEYHBIX CUJI U M3THOAIOIUX MOMEHTOB JJISI HUX HE MPEACTaBIsCT 0COOBIX
TpyaHocteil. [IpoOieMy MOXeT NpeAcTaBisTh HEPABHOMEPHO paclpeeieHHas
Harpy3ka, HO OHa MOpeoJouMa. ['€OMETPUYECKH IMONEepedHas CUjla B CEUEHUHU
Opyca OT Takol Harpy3kd paBHa YacTH IUIOLIAAM €€ SMIOPHI, MOMajarolleid Ha

paccMaTpuBaeMbIil ydacTok. J[Jis onpeaenenus 3Toi Tiomaan HeoOX0auMo 3HATh



TEKyIllee 3HAUYCHUE WHTCHCHBHOCTH HAarpy3ku ((X), KOoTopoe, KaKk HE TPYIHO

BUJIETh U3 pUCYHKA 3.1, onpeaensieTcss i3 FeOMETPUYECKOTO O100Ms
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Puc. 3.1. Onpenenenuie TeKyIero 3HaueHUsl THTEHCUBHOCTHU PACIIPEIETICHHON Harpy3Ku

W3rubaromuii MOMEHT OT HEPAaBHOMEPHO pPACIpeie/IEHHOW Harpy3Kd paBeH
IIPOU3BEACHUIO PABHOJCUCTBYIOLIEH CUJIBI HA IJIEY0, KOTOPOE PABHO PACCTOSHUIO
OT LIEHTPA TSHKECTH  PacCMaTpUBAEMOM 4YacTH OIIIOPbl HAarpy3ku 0 OCH,
MPOXOAIIEN Yepe3 LUEHTP TSHKECTU CEUEHUS C KOOPAMHATON X, NMEPIEHINKYIISIPHO
IUIOCKOCTH M3ruba, T.e. IIOCKOCTH pUCYHKA. ['1e HaxoauTcs WUEHTP TSKECTU
IIPSAMOYTOJIBHUKA WJIA TPEYTOJIbHUKA U3BECTHO BCEM, CIIEAOBATEIIBHO, ONIPEACINUTD
IUIEYO HE COCTaBIIsIET 0CO00T0 Tpyaa.

B Tpetbeli 3anade 3a1aHus IOCTaBJIEHA HA MEPBBIM B3I «JIULIHASD) OMOPA,
npeBpamaronias Oanky B CTaTHYECKH Heomnpenenumyro. Ho wumerommwmiics
BpPE3aHHBI IIAPHUP CHUMAeT OJHY CTENEHb HEOMPEeIeIUMOCTH U Opyc
OKa3bIBae€TCAd CTaTHMYECKH ompenenauMm. Bce peakiuu cBsa3edl MOTYT OBITh
ONpPENENICHbl U3 YPABHEHHMM CTAaTUYECKOIO PAaBHOBECHUSA. YUMUTBHIBAsL, YTO MOMEHT
yepe3 MapHUp HE MEepeJaeTcsi, MOKHO MBICJICHHO PacwICHUTh OpycC MO LIapHUPY.
JInst KakJ10M U3 yacTeil pacuJIeHEHHbIN apHUp OYIET CBI3bI0, TO3TOMY, 3aMEHSS
OTOpPOIICHHYIO YacTbh, HY>KHO JOOABUTH IO JBE COCTABJISIOLINE PEAKIIMU C KaXKI0H

cTopoHbl miapHupa. OpaHa u3 dyacrted Opyca OKa3bIBA€TCS CTaTHYECKHU



ONPEAETUMON, W MOMXKHO HAWTH OIOPHYIO PEaKLIHUI, COCTABUB YpPAaBHEHUE
MOMEHTOB OTHOCUTEIIBHO IIAPHUPA. YPABHEHUE COACPKHUT OJHY HEU3BECTHYIO
cuity. UToObl He HaXOJIUTh COCTABJISIONINE PEAKIIUU B IIIAPHUPE, BO3BpaIaem Opyc
K HMCXOJHOMY BHUJY, T.€. COCIUHSIEM pa3OpBaHHbIE YacTH. Temepp K Oanke
NPWIOKEHBI TOJBKO TPU HEU3BECTHBIC COCTABIIAIONIME PEAKIMU, KOTOphbie Oe3
0co0Oro Tpylda ONpenensiTCs W3 ypaBHEHUM paBHOBecus Oaliku. 3arem
COCTaBIISIFOTCSL BBIPXKEHUS JJISI MTONEPEYHON CHUJIBI U U3THOAIONIEr0o MOMEHTA U
CTpOsITCA UX Ipaduueckue 00pas3bl — AMIOPHI. [IpaBUIIBHOCTH MOCTPOEHUS SIIOPHI
MOMEHTOB OIPEAEISIETCA MO0 HYJIEBOMY 3HAUYCHHUIO MOMEHTA B CEUEHUN BPE3AHHOTO
HIAPHHUPA U HA KOHIIEBBIX MIAPHUPHBIX OMOPAX, €CJIU OHU €CTh.

[Ipu moctpoenun smrop nonepeyHoit cuiibel Q u u3rubaromero momenta M
HYKHO WCITOJIb30BaTh HHTETPATLHO-TH( G EepeHITHATBHBIC 3aBUCUMOCTH Mexay Q n
M:

M = j Qudx , Q _aM
dx
[IprmeHsii HaBBIKM MAaTEMATHYECKOTO aHaiau3a, MOXKHO C HaWMEHbIIUMHU
3aTpaTaMH CHJI U BPEMEHU MPABUIIBHO OTPA3UTh XapaKTEp U3MEHECHUSI BHYTPEHHHU X
cwioBbIX paktopoB Q u M Ha rpadukax.

Jlns mepBoil Oanku 1O 3HAYEHUIO M3rMOAloNIero MOMEHTa B OMAacHOM
CEUEHUU MOJ0UPAIOTCS TOTIEPEUHbIC pa3Mephl Opyca CIUIONTHOTO MPSMOYTOJIBHOTO
CEUCHMS, BBITIOJIHEHHOTO U3 JIEpeBa, a JJIsi OalKu U3 TPETheH 3aJaun MoJ0NpaeTCs
JIBYTaBpOBO€ cedeHue MpokarHoro mpoduis. [lpu ompeaeneHun HanbOOIBIIETO
KacaTeJlbHOro HanpsbkeHus 1o dopmyse JKypaBCcKOro 3HadeHHE CTATUYECKOTO

MOMCHTA JIs ITOJIOBMHBI CCUCHHA JBYyTaBpa BBI6I/Ipa€TCH u3 Ta6J'II/IHBI COpTaMCHTAa

o ['OCTy.

3ananue 4. HEPABPE3HAS FAJIKA. YPABHEHUE TPEX MOMEHTOB

PaccmarpuBaeTcss pacKpbITUE CTATUYECKON HEONPEACIUMOCTH HEPA3pPE3HON
MHOTOTIPOJIETHON OaJKhu METOJOM CHJ B CHElUalibHOW (opMe, Ha3bIBaeMOM

ypaBHEHUEM Tpex MOMEHTOB. OCHOBHAsl CHUCTEMa BBIOMPACTCS IMyTEM BpPE3aHUs



JIOTIOJIHUTENIBHBIX IIAPHUPOB HAJ MPOMEKYTOUHBIMH Oomopamu. Jjisi TOro, 4toOsl
CHUCTEMa HE3aBHCHMBIX OJHOIPOJETHBIX OaJOK ObLla SKBHUBAJICHTHA HMCXOJIHOMN
HEpa3pe3HON KOHCTPYKLHUH, Yy KaXKIOW MPOMEKYTOUHOM OMOPBI MPUKIAJABIBACTCS
MOMEHT HEU3BECTHOM BEIIMYMHBI, Ha3HAYCHUE KOTOPOr0 — 3aCTABUTHh CEUYCHHS,
MPUHAJICKAIIME JIEBOMY M IIPABOMY IMPOJIETY y IPOMEKYTOUYHOW OIOPHI,
MIOBOpPAYMBAThCsl B OAHY CTOPOHY M Ha OJMH M TOT ke yroi. CocraBiss
BBIPAKECHUE yIJIa IOBOPOTA CEYEHHUS CIIEBA OT OINOPHI U CIIPaBa U NMPUPABHUBAS UX,
MOJIYYMM JOTOJIHUTEIIPHOE YPABHEHHE MEPEMEIICHUN U3 YCIOBHS COBMECTHOCTHU
nedopmanmii. CTeneHb HEONPEIESIUMOCTA HEPa3pe3HON OaJIKM paBHA KOJUYECTBY
MPOMEKYTOUHBIX OTOp. YpaBHEHUN MEpPEMENIEHUs JOJKHO ObITh POBHO CTOJBKO
xke. Jlst 1momydeHus JIONOJIHUTEIBHOIO YPaBHEHUs pPAacCMATPUBAKOTCS JIBa
CMEXKHBIX TIpoJieTa 0anku. Ha KoHIle KaKI0ro npojieTa NPUKIaablBaeTCsl UCKOMBII
MOMEHT. B wuTOore B ypaBHEHHE YIJIOBOTO TEPEMEIICHMsI CEUeHHUs Oallku Ha
KaXJOM JOMOJHUTEIBHOW OIIOPOM BXOAAT TPU MOMEHTA: y JIEBOW U Yy IPaBOU
ONOpBI, a TAK)KE€ B CEYEHHWM HAJ CcpenHer omopou. IlorTomy ypaBHEHHE HOCUT
Ha3BaHHE ““YpaBHEHHUE TPEX MOMEHTOB”

S S
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1ee  npas
rine Mnes, Mcpeon m Mnpas - MOMEHTHI y JIEBOM, CpeaHEl W IPaBOM OIOp

COOTBETCTBEHHO; les, Inpas — nnuna neBoro u mpasoro mponéra; Sies, Snpas —
CTaTUYECKUH MOMEHT IUIOLIAAM SIIOPbl M3rMOAIOIMIMX MOMEHTOB OT BHEIIHEH
Harpy3Kd OTHOCHUTEJIBHO JIEBOW OIOPBI JUIS JIEBOTO IPOJIETA M OTHOCHTEIBHO
IIPaBOil OMOPHI AJIsI MPABOTO MPOJIETa COOTBETCTBEHHO.

DTO ypaBHEHUE MOXKET OBITh UCIOJIB30BAHO JJIsl Opyca, y KOTOPOTo OJIHA U3
KOHIIEBBIX OIOp WJIM Jake 00€ 3aMeHeHa >KeCTKOM 3azenkoil. B atom ciydae
3aJleJIKa 3aMEHsIeTCsl apHUPHON onopoi u goOasisieTcas MoMeHT. Ecnu 3anmenka
Ha JIEBOM KOHIIE, B YPAaBHEHHMHM OTCYTCTBYET IEPBOE CJIAraéMoe, a y BTOPOIo
cinaraemoro Lzes=0, B mpaBoi 4acTu ypaBHeHUs Sieg/Lies Takke OTCYTCTBYET.
DTO ypaBHEHHUE OIpEAeNseT, MpU KaKOM 3HAYEHWW MOMEHTa B 3aJeJIKE YIoll

MTOBOPOTA JIEBOTO OMOPHOTO CEUEHUs OYJIET paBeH HYJIIO.



Jlist  ompeneneHuss CBOOOMHBIX  WICHOB  YPaBHEHUW  HMCIOJB3YyeTCS
rpadoaHanUTUYECKUI METO, U3BECTHBIN KaK cnocod Bepewacuna.

[Tocne pelieHust CUCTEMBI YpaBHEHUN BCE OMOPHBIE MOMEHTBHI U3BECTHBI U
MOJKHO CTPOHTD 3IIOPY M3THOAIOIIEr0 MOMEHTa Ui Hepaszpe3Hou Oanku. J(ns ee
MOCTPOEHUS UCIIOJIb3YIOTCSI HECKOJIBKO CIIOCOOOB:

1. PaccMaTpuBaeTcs KaK[blil MPOJIET OTIAEIBHO C YYETOM OIOPHBIX MOMEHTOB Y
JICBOM W MPaBOW OMOPHI. DIMIOPHI ISl OTACITBHBIX MPOJIETOB COCTABIISIOTCS B
LEMOYKY U MOJyYaeTcsl pe3yJbTUPYIOIIas 3Mopa Jisl Hepa3pe3Hoi Oalku.

2. Ha »miopel MOMEHTOB TOJBKO OT BHEMIHEHW HArpy3KH IS OJHOTPOJICTHBIX
IIAPHUPHO ONEPTHIX OaJOK HAKIAIBIBACTCS JMIOpa OT OMOPHBIX MOMEHTOB.
[Tocnenusast mpenacrasisier cobor Jomanyro JmHuio. OpauHAaTa BEPIIMHBI WA
BITaJIMHBI W3JI0Ma OTMPEEIISACTCS BEIMYUHON OMOPHOTO0 MOoMeHTa. HakmampiBas
9Ty JIOMaHYIO JHHHIO, HO IPOTHBOIOJIOXKHOTO 3HaKa, T.C. YMHOXEHHYIO Ha (-1),
Ha S0Py OT MPOJETHON HATPY3KH, MOTYyYal0T CYMMapHYIO 3MIOPY, OCh OTCYETa
KOTOPOH €CTh JIoOMaHasl TUHUS OMMOPHBIX MOMEHTOB. Bce, 4To HaXoauTCs MEXIy
KOHTYPOM 3ITIOPHI OT MPOJIETHOM BHEIIHENH HArpy3KU M OChIO, OyIET SBISATHCA
CYMMAapHO# 3MIOPO MOMEHTOB. Brilie ocu - “muiroc”, Huxe ocu - “munyc”. g
yI00CTBa YTEHUS SIIOPHI JIOMAHYIO JUHUIO MOXHO CHPSIMHUTH, COXPAHSS TPH
ATOM CyMMAapHBI€ OPJAMHATHI MIOPHI.

[TockombKy IPUHATOE TIPABUIIO 3HAKOB JJIS MIOPHI MOMEHTOB TIPEIITOIaraeT,

YTO DIIOpa CTPOUTCA CO CTOPOHBI CXKATHIX BOJOKOH, TO TO BHEIIHEMY BHIY

SMIOPH MOXKHO TPUONMKEHHO TIPEICTaBUTh BHEIIHUN BHUJ W30THYTOM OCH

Hepaspe3Hoi Oanku. Tak Kak omopa He IaeT MPOCaaKy, TO H30THYTAas OCh JOJDKHA

KacaThCs OIMOPHI, @ B CEUCHUSIX, TJIe MEHACTCS 3HAK MOMEHTA, MPOUCXOIUT CMEHA

3HaKa KPUBHU3HBI OCH, T.€. 3TO TOUYKaA Iepernda Ha U30rHyTo# ocH. Touka nepernda

MOKET OKa3aThCs BBINIEC JTUOO HUXKE HeaePopMUpOoBaHHOUM ocu Oanku. M3orHyTas

OCh eIe Ha3bIBaeTCs ympyroil nuuued Opyca. [lo 3HadeHHIO H3rHOAIOIIETO

MOMEHTa B OTIACHOM CEUEHHUH TOJJOUPACTCs IBYTAaBPOBOE CEUCHUE.

3amanne 5. CTATUYECKHU HEOITPEAEJIMMASA IVIOCKASA PAMA



[Io Teme «Cratuyeckn HeolpeaelrMas IUIOCKAas paMa» MpeaIaraeTcs
PACKpBITh CTAaTUYECKYIO HEONPEAEIMMOCTh IUIOCKOW paMbl, MOCTPOUTH 3MIOPHI
BHYTPEHHUX CHJIOBBIX (PAaKTOPOB, MOJ00paTh pa3Mepbl MONEPEYHOTO CEUCHUS
AJIEMEHTOB paMbl U CXEMAaTUYHO IMOCTPOUTH BHJI M30THYTOM OCH paMbl. 3ajada
TPWKIBl CTaTUYECKHM HeompenenuMmas. Bcerpewarorcs BapHaHTBl € LIECTBIO
JOTOJIHUTENbHBIMA ~ CBA3SIMA, HO B 3TOM ClIy4ac €CTb BO3MOXKHOCTH
BOCIIOJIb30BaTbCA  CBOMCTBAMM T'€OMETPUYECKOM W  CHIIOBOM CHUMMETPHHU.
HekoTtopele cuioBble (QakToppl B CEUEHUM, COBMNAJAIOLIEM C IIJIOCKOCTBIO
CUMMETPHUH, pPaBHbl HYJIO [0 OINPEAENECHUI0, U COKpALIAeTCs KOJIMYECTBO
JOTIOJTHUTENbHBIX ypaBHeHUH. [lpumensercas memoo cun B dopme cnocoba
Bepewaeuna.

[IpaBunbHOCTH penieHus: mnpoBepsieTcs TpadoanamuTuuecku. OmnpenensieM
IIEPEMEIICHUE CEUYEHUsI KOHCTPYKLHH, PO KOTOPOE 3apaHee M3BECTHO, YTO OHO
PaBHO HYJIIO. YMHOKAETCsl CyMMapHasi dI0pa U3ruOaroIiero MOMEHTa Ha OJIHY U3
€AMHUYHBIX 3O, UCIIOJIB30BAHHBIX MPU ONpPEAETIeHUH KOA()(PHUIIMEHTOB CUCTEMBI
KAaHOHWYECKHUX yYpaBHEHMU. V3 rpaHUYHBIX YCIOBHM M3BECTHO, YTO IEPEMELICHUE
B HANpaBJICHUU JIIOOOH M3 3THX €IMHUYHBIX CHUJI PABHO HYJIIO, CIIEOBATEIBHO, B
pe3ynbTare NPOU3BEACHUS CYMMAPHBIX JMIOP Ha €IMHUYHYIO SMIOPY JOJDKHBI
IOJIYYUTh HYJIEBOE€ 3HAUe€HHE. B 3TOM cilydae CcyMTaercs, 4YTO IPOBEpPKaA
cocrosimack. C yderoM 3akperuieHus paMbl M (OPMBI SMIOPHI  M3THOAIOIIMX

MOMEHTOB CTPOUTCSI IPUMEPHBIN BUJ 1€POPMUPOBAHHON paMBI.

3amanme 6. PACUET BPYCA C ITIPOCTPAHCTBEHHO M30IHYTOM OCBIO
HA CJIOXXHOE COITPOTUBJIEHUE
Konenuarpiii Baym nBuUraTenss BHYTPEHHETO CrOpaHUs MPEACTaBISET coOO0M
OpycC € MPOCTPAHCTBEHHO U30THYTOM OChI0. B 3amanum paccmarpuBaercs  Opyc
YIPOIIEHHON (OPMBI, Yy KOTOPOrO OJMH KOHEI[ JKECTKO 3allleMJIeH U KOJIeHa
HaIlpaBJICHbI [TAPAJUICIIBHO OCAM MPSIMOYTOJIbHOM CUCTEMBI KOOPAUHAT.
Jlaxke mpocrasi Harpyska, NpHKJIaJblBaeMas K OJAHOMY JJIEMEHTY Opyca u

BBI3BIBAOIIAS] B ATOW YaCTH MPOCTYIO AehopMaIiuio, B APyruX 4acTsax Opyca yxe



BBI3BIBACT CJIOKHOE HAIMPSHKEHHO-Ie(POPMUPOBAHHOE COCTOSIHHE, HA3bhIBAEMOE
CJIOKHBIM cOMpoTUBIeHUEM. Kak H3BECTHO, B KOHCOJBHOM Opyce MOXHO HeE
UCKAaTh OINOPHBIE pEaKIUu B 3aJielKe, €Cld BbIOpaThb Hayajlo oOTcueTa Ha
CBOOOJHOM KOHIIE KOHCOJU. B ciayyae nomaHoro Opyca, IpUMEHUB TaKOM XKe
pUeM, MOXKHO H30aBUTHCS OT HAXOXKIACHHUS IIECTH COCTaBISAIONIMX OMOPHOMN
peakuuu. [lepememasce K 3a7eNKe, MOCIEN0BATENBHO PACCUUTHIBAKOTCS IMPSAMbBIC
aeMeHTHI Opyca. [lockobKy B pacuere MosBISETCS MHOTO CHJIOBBIX (haKTOPOB, U
€CTh pealibHasi BO3MOKHOCTb JIOMYCTUTh OLIMOKH, PEKOMEHTyeTCsl IEPBOHAYATILHO
3a/1aThCsl HAMPABJICHUEM KOOPJMHATHBIX OCEH, HAMpPaBUB UX MAPAIJICIBHO OCSIM
KoJieH Opyca. IIpuHsaTh 0003HaUeHUs OCEil COrjacHO MPABOCTOPOHHEH CHUCTEME
KOOPJIMHAT U HE U3MEHSITh 0003HAYCHUS TIPU MEPEX0/Ie K CMEKHBIM YacTsM Opyca.

[Ipu OTCYTCTBUM MPAKTUYECKOTO HABBIKA PEKOMEHIYETCS] BBIUEPTUTD KaXK10€
KOJICHO OTJENbHO, TI0Ka3aB BCIO JCHCTBYIOIIYI0 HAarpy3Ky, H COCTaBUTH
BBIPKEHUSI JIJIsl BCEX HIECTH BHYTPEHHUX CUJIOBBIX (akTopoB. [1o momyueHHbIM
BBIPQKEHUSM TOCTPOUTH AIIOPHI, OPUEHTHUPYS TpaduKu B TeX IUIOCKOCTAX, B
KOTOpPBIX  JIEUCTBYIOT paccMaTpuBaeMble (akTopbl. s mydinedt 4yMTaeMoCcTH
MOJIYYEHHOTO PEIICHUS TPaPUKH JIyUIlle CTPOUTH HA YETHIPEX OCAX, TOBTOPSIOIINX
KOHTYp 3aJaHHOro Opyca. OTICIBHO CTPOSTCS S0Pl HOpMaibHON criibl N(X),
KPYTSIIETro MOMEHTa M,,, N3rudaromero MoMeHTa M,,, 1 nonepeunoi cumisl Q(X).
OnIopbl U3rudaroMEro MOMEHTa U MONEPEUHON CHIIBI ISl KaXK0ro KoJieHa Opyca
CTPOSITCA B IBYX IUIOCKOCTSIX, B KOTOPBIX ATH (PaKTOPHI ACHCTBYIOT.

[Ipu nepexone K ciaenyromeMy y4yacTKy Opyca B €ro Hayajlo IEPEeHOCUTCS BCS
Harpy3ka, MOPWIOXKEHHAas K MNOPeabIAyleMy, IO TMpaBujiaM, HW3BECTHBIM U3
TEOPETUUECKONW MeXaHUKH. MOMEHT Taphl CHJI IEPEHOCUTCS O€3 M3MEHEHUH, a pu
napajyieIbHOM TMEePEeHOCe CUJIbl JT00ABISIETCS] MOMEHT pPaBHBIA NPOU3BEIAECHUIO
CWIbl Ha TUIeU0 TepeHoca. 3HaHue auddepeHITnaTbHO-HHTETPATbHON
3aBucuMoctd Mexay Q(X) um M, MO3BOJIIET TOYHEE OTpasHTh Ha rpaduke
XapaKTep U3MEHEHHUs N3rudarollero MOMEHTa 1o JIJIMHE dJIeMEeHTa Opyca.

[To »mropam OTHICKMBAETCS OMACHOE CEUEHHWE B Ka)XJIOM KOJICHE Opyca u

3HA4YCHUA BCCX CHIIOBBIX q)aKTOpOB B OTOM ceueHuM. Eciiu umeeT MecTo CJI0KHOE



CONPOTHUBJIEHUE, TO MOA0OpP PA3MEPOB CEUEHHUs OCYILIECTBISETCA MO KPUTEPHUIO
HAauOONBIINX KAacaTeNIbHbIX HANpPsDKCHUW, W3BECTHOM Kak TPEThsl TEOpHS
IIPOYHOCTH. DKBUBAJIECHTHBIM PACUETHBII MOMEHT B OIIACHOM CEYEHUU IOJIY4aroT

o gpopmyiie

Mg = MZ +M§ + M.
[To 3amaHUIO U TAKOro ydYacTKa HpeajaraerTcs Imogaobpars 6pyc KpyIrioro

IMOIICPCYHOI'O CCUCHUA, PacueTHbIl AUaMCTP OIIPCACIACTCA U3 YCIIOBHA ITPOYHOCTHU
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[IpoBepKy MPOYHOCTH MPOBOJIUM IO popMyIie
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Ecau B ceyenun HeﬁCTByeT CHIC U IIPOJO0JIbHAA CHUJId N , TO HOPMAJIBHBIC 1

KaCaTCJIbHBIC HAIIPSKCHUA OITPCACIIAIOTCA

O':O'(szl)+0(Mu322)+o_(N)’ T:T(Mkpym)

U O,  Oyder Oonbllie [G], Tak Kak IpH MOAOOPE CEYEHHS HE YUUTHIBAIIACKH
npogonbHas cuia. [loaToMy 3amadyy MOXKHO pEHIUTh IOCEA0BaTEIbHBIMU
NpUOJIMKCHUSAMY, 3ajaBasch npupamenneM guamerpa Ad u  mpoBepsis
HaANPsDKEHUS 10 YCIOBUIO IPOYHOCTH.

[IpuBeTcTBYETCS MHULIMATUBA CTYACHTOB, KOTOpPble HAWAYT U MNPUMEHST
IpYyrol cnoco0 pelieHus: OyTeM pEIIeHHUs KyOMYecKOro ypaBHEHUS
OTHOCHUTEJIBHO JMaMeTpa JIM0O HaxoXKIEHHE MpUpallleHus IuameTpa uepes

muddepennnarn, 100 KaKOW-TO HHOM.

3ananue /. BHEHEHTPEHHOE CXKXATHUE KOJIOHHBI

PaccMmaTtpuBaeTcss BHELUEHTPEHHOE CXKATHE KAMEHHOW KOJOHHBI C HU3KHM
YPOBHEM JOMYCKAaEeMbIX HAIpsKEHUM Ha pacTspkeHue. Hanmuwe ocu cumMmerpuu
MONEPEYHOr0 CEUYECHHUsI OO0JeryaeT HaxoXJACHUE TJaBHBIX OCEM U TJIaBHBIX

MOMEHTOB MHepuuu cedeHus. [lo uzBecTHor (hopmyie HOpMaIbHBIX HANPSHKEHUM



AJIs1 BHCHCHTPCHHOI'O  PACTsKCHUA —  CKaATUA  OHPCACIACTCS  ITOJIOKCHHUC

o o P XpX Yo ¥
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rae P - BellMurMHa BHEUEHTPEHHOW CHJIBI;

A — nomaape NonepeyHoro CEYeHus;

Xp,Yp — KOOPAMHATHI TOYKH IPUIOKEHUSA CHIIBI — ITOJIIOCA,;

X,Y — KOOpIMHATBI TOYKH, B KOTOPOW ONPEAEIISIETCS HANIPSIKEHUE;

Iy, ly — payChl ”HEPLUH CCUCHUSI.
3areM BH3YyaJlbHO OIPEAESAIOTCS TOYKM CEYEHHUs, Hambojee YJaJeHHbIE OT
HEWUTPAJIbHOM JIMHUH, U BBIYUCIISIOTCS 3HAUEHUSI HOPMAJIBHBIX HAIPSKEHUM B 3THX
TOYKaX.

Bokpyr 1meHTpa TSDKECTH CEYEHHsT MOKHO BBIICNIUTh 001acTh, NpHU
IIPUJIOKEHUHU CHIIBI B KOTOPOM, BO BCEX TOYKAX CEUEHUS HANPSIKEHUS TPUHUMAIOT
3HAYEHUs OJJHOTO 3HaKa. DTa 00JIaCTh Ha3bIBA€TCA AJIPOM Ce€UeHUs. 3HaHUE (POPMBI
Y Pa3MEPOB SAApa CEYEHUS aKTYyAJIbHO I MAaTEPHUAIOB, B KOTOPBIX HEIOITYCTHMO
HaJIM4ME PACTIATUBAIONIMX HampsbkeHuil. Omnpeznensercs (Gopma siipa pacyeToMm U
rpaduuecKkuM OCTPOCHUEM.

3anaBas IMOJOKEHUE HEUTPAIBHOW JMHUU, KAacarolEncsl KOHTypa CEYEHUs,
HaxOoAAT KOOPAMHATHI IOjroca. JlJist 3TOro pemaeM CUCTEMY, COCTABICHHYIO M3
IBYX YPaBHEHUH HEUTPAJbHOM JIMHMHM. DTH YPABHEHUS OTHOCUTEIIBHO X, M Yp
MOJTYYar0T, €CJIM MOJCTABUTHh 3HAYEHUSI KOOPAMHAT JABYX TOYEK, MPUHAJICIKAIINX
HEHUTpaIbHOW JTMHUH, BMecTO X U Y. [TocienoBarenbHO 00X0/s KacaTelbHBIMU BECh
KOHTYp CEUYEHHs, IOJIy4alOT BCE YIJOBBIE TOYKHM siapa cedeHus. Ilocme storo
MOJIFOCHI COEAMHAIOTCS MPSMBIMH OTpe3KaMH, 00pa3yIOIIMMH BBITYKIYIO TPAHUILY
KOHTYpa siipa CEYECHUSI.

HAopo ceuenua 3mo makaa o00aacmev ceveHus, NPU NPUTOHCEHUU
6HEUCHMPEHHOU CUlbl 6 KOMOpOU, 60 6ceX MOUKAX CeYeHUsA GO3HUKAIOm

Hanpssicenun 00HO020 3HAKA.



AHanM3Upysi ypaBHEHHE HEUTPAIBHOW JIMHUM, BHUMATEIBHBIA CTYAECHT
OOHapy>KUT B3aUMOOOPATUMOCTh KOHTypa sapa CEUYEHUS U  KOHTYpa,
00pa30BaHHOI'O BHEITHUMHU KacaTeIbHBIMU K CAMOMY CEUYCHHIO.

JleiicTBue OOKOBOW CHIJIBI TPUBOAUT K TIOSBJICHHUIO JOTOJTHUTEIBHBIX
HOPMAJIbHBIX HANPSKCHUH B CEUCHUSX HUXKE YPOBHS JIEMCTBUSL STOW CHIJIBIL.
HauGompiiero 3HadeHUss OHM JOCTUTAIOT Yy OCHOBAaHUSI KOJOHHBI, B TOYKax
HanboJee yAaJeHHBIX OT HEUTPATbHOM JIMHUH, TPOXO/ASIIEH Yepe3 LEHTP TSHKECTH
CEUCHMS TEPINCHAUKYJIAPHO JIMHUUM JEUCTBHUS CuJbl. [locTpouB  3mIOpHI
HOPMAaJIbHBIX HaNpsDKEHUW OTAenbHO oT cuin P; u P, MOXHO omnpenenutb
HaIpsOKEHUST B JIIOOOW TOYKE CEYEHUSI CYMMHUPOBAHUEM HAIPSKEHUM, CHATBHIX C
KaXJI0U 3MIOPHI.

BrisiBuB HanOosiee HaNpsHKEHHbIE TOYKH CEYEHUS B OCHOBAHUM KOJOHHBI,
CPaBHHUBAIOT HAIPSHKEHUS B HUX C JIONYyCKaeMbIMHU. B ciiydae mpeBbIICHUS
JIOIMYCKAEMOTO  YPOBHS, BBISICHSIOT BO3MOXXHOCTb WX IIOHM)KCHHUS IyTEM
W3MCHEHUS BEJWYMHBI TNPWIOKEHHONM cuibl P;. [lockonmbky Jnomyckaembie
HANPSDKEHUS HA PACTSHKCHUE 3HAYUTEIIBHO HIDKE JIOMYCKAEMbBIX HAIPSKECHUM Ha
CXaTHE, TO MPOBEPSIETCA BBIIIOJHEHUE YCIOBUS MPOYHOCTH B TOUKAX CEUCHUS IO

HAIIPSAKCHUAM CXKATHUA U PACTAXKCHHUA OATHOBPCMCHHO.

Bamanue 8. YCTOMUMBOCTEL COKATOM CTOMKU

B aTOoM 3amanuu moaouparoTcs pa3Mephl AIIEMEHTOB CEYCHHS CKATOM CTOMKHU
no KO3(PPUUMEHTY CHUKEHHUS JONYCKAEMbIX HANpSKEHUW. 3ajaya peraeTcs
NOCJIe0BATEIbHBIMU TPUOTIKEHUAMU. J[7151 YyCKOpEHHUs] CXOAUMOCTH HayalbHOE
3HaueHue Kod(pduuueHTa @q Jdyylle NPUHATH PAaBHBIM He eauHuie, a @o=0,5.
Kpome »3TOro, mocie TOJyYEeHHs HHTEPHOJMPOBAHUEM  3HAYEHUS @,
COOTBETCTBYIOIIETO BEIUUCICHHON THOKOCTH CTOMKH Aj, B pacUeT BKIIIOUUTH
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[Ipomenypa  mocnenoBaTENbHBIX  MPUONMMKCHWM ~ 3aKaHYMBACTCS,  KOTa
PacXOXKJICHHE B 3HAUCHUSX @j U @j+; HE TMPEBBIINIAET OJHOrO MPOIEHTA. ITO
JOCTUKUMO, €CIIH Pa3MepPbl CEYEHUs MOKHO HU3MEHSTh HENpPEpPhIBHO. B ciyuae
COCTaBHOTO CE€YCHHS M3 CTAaHIAAPTHBIX MPOKATHBIX MPOQUICH, TUIOIIAAh CEUCHHS U
MUHUMAJIbHBII MOMEHT HWHEPIMH, a COOTBETCTBEHHO M THUOKOCTb CTEpXKHS A
MEHSIOTCS TUCKpeTHO. [loaTOMy pacueTHyr MNpoUEenypy CIEAYeT 3aKOHYMTH,

KOTJ1a MOCJICAYOUIMHI IIAr MOBTOPSIET MPEIbIYIIUH.

3ananue 9. IUHAMWYECKOE JENCTBUE HAT'PY3KU

[To Teme nMHAMHYECKOE ICWCTBUE HATPY3KH BBIMOJHSETCS 3aJaHuE, B
KOTOPOM MOJIOMPAeTCS CEUCHHE CIMHOXKIbI CTAaTHYECKU HEONPEACIMMON paMbl,
MOJBEPKEHHOM JICWCTBHUIO TMAAAIOIIET0 Tpy3a M3BECTHOM BeIWYMHBL. JJid
omnpeaencHus KodhGuirenTa TMHAMUIHOCTH Ky, TPEOYETCS HAWTH MepeMEIeHNE
CECUCHUSI, B KOTOPOM IMPOU3OIIEN YJIap, HO MPU CTaTUYECKOM IMPHUI0KEHUU CHJIbI
paBHOM Becy rpy3a. s 3TOro MeETOJIOM CHJ PaCKpPbIBACTCS CTAaTHYECKas
HEONPEJCIUMOCTh KOHCTPYKIIMHM W CTPOSATCS OIOPbl BHYTPEHHUX CHJIIOBBIX
dakTopoB. IlepemernieHue cedeHusi CTaTUUECKU HEOMPEACIIUMOM paMbl B TOYKE
MaJIeHUsI Tpy3a MOKHO OIPEETUTh rpadoaHaINTHUECKH 10 cnocody Bepewaeuna.
B sToM Mecte B MCKOMOM HAaIlpaBJICHHMH HEOOXOJUMO MPHJIOXKHTH CIUHUIHYIO
CUJIy K 3aJJaHHOW KOHCTPYKIIHM, KOTOpas CTaTUYECKH Heomnpenenuma. Kaszamock
Obl, 4TO TpeOyeTcsl CHOBa pACKPBIBATh HEOMNPEACIMMOCTh YK€ IPH JICHCTBUU
€IMHUYHON BHEIIHEW CHUJIbI U MOBTOPUTH BCE JICMCTBUS, BBHIMOJHEHHbBIC MEPBBIN
pa3. Ho n3roMuHKa 3aKI04aeTCsl B TOM, YTO, PACKPBIB MEPBBIM pa3 CTATUYECKYIO
HEOMPEIACIUMOCTh M TIOCTPOUB AIIOPHI, MbI IIOCTPOWJIN SIIOPHI HE JUISI CTATHYECKHU
HEONPEACIUMONM paMbl, a IJi1 OAHOM M3 OCHOBHBIX CHCTEM, IOJYYEHHOU W3
3aJIaHHON paMbl IyTEM OCBOOOXKIICHUS OT <JIMIITHUX)» CBSI3€H, a BMECTO JIUITHEH
CBsI3M ObLJIa yUTE€HA pEaKIlus ee 3aMeHstomast. 11 coBepiieHHo He UMeeT 3HAYCHUS,
Kakasi IMEHHO OCHOBHasl cUcTeMa Oblila BbIOpaHa, B JIIOOOM BapHaHTE KOHEYHas
smtopa Oyzaer oaHa U Ta xe. [[oaToMy M €IMHUYHYIO CHITY TPHKIAJbIBaeM HE K

HUCXOJHOW pame, a K JIFo0OOM OCHOBHOW CHCTEME U3 Hee mojiydeHHOu. Takum



oOpa3oM, eMHIYHAS CHJIa PUKIIAIBLIBAETCS K CTATHYECKHU onpeaenumoin pame. U3
YpaBHEHUI CTAaTUYECKOTO PABHOBECUS OIPEIEIAIOTCS OIMNOPHBIE pPEaKIUu U
CTPOSITCS DIIOPHI BHYTPEHHUX (HAaKTOPOB OT JEHCTBUA ITON €IMHUYHON CHIIBI.
Ecmn mpenebpedr BIUsSHHEM Ha TMEpPEMEINICHHE BCEX BHYTPEHHUX (DaKTOPOB,
KpOME HM3TU0aroiero MOMEHTa, TO OyJleM MMETh OJIHY «EAMHUYHYIO» JIIOpY U
OJIHy DMIOPY OT BHEUIHEH HArpy3Kd Jisi CTaTUYECKH HEONpeleTUMON pambl.
Cnocobom Bepewacuna onpenensieTcs CTaTUYECKOE MEPEMENICHUE U HaXOIUTCS

nuHaMudeckuit ko3 duruent. KoadpuimeHT TuHaMHUYIHOCTH OTIPEASTUTCS KakK
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rjae h- BbIcOTa MAfACHUS TPY3a; Ocpyr — MEPEMEIICHUE CCYCHHS TIPH CTaTHICCKOM
TIPUJIOKEHUH CHIIBI.

JluHamMuueckne HOpMaJlbHBIE HAMPSHKCHHS ONpeneNsiTcs 1o Gopmyde
Ooun=Koun--Ocmamuq- 110 YCIOBHIO TPOYHOCTH TOAOUPAETCS TUAMETP CIUIOIIHOTO
KpYTJIOTO ceueHus opyca.

[IpuBeeHHBIC BBIINIC PACCYXKICHUS [0 ONPEIACICHHIO IEPEMEIICHUS
CCUCHUS CTATUYCCKU HEONPEICITMMON CHCTEMbI CITPABEIIUBBI IS JTIFO00H 3a/1a4u.
Uro kacaeTcss KOHKPETHOTO 3aJaHHsl, TO Ocray ©CTh MEPEMENICHNE MMEHHO TOYKH
naJCHUS IPy3a M B HANpPaBJICHUH JBMKCHHUS IPy3a, TO €CTh «EIUHUYHAS) DIIOpa
MOXKET OBITh TIOJyd€Ha W3 «TPY30BOH» IyTEeM [EJICHHs BCEX €€ OpJIWHAT Ha

BEJINYMHY Beca rpysa.

Kpurepuu o11eHKY BBIIMOJIHEHUS CAMOCTOSITEILHOM PAOOTHI

Ouenka «JlomyiieHO K 3aluTe» 3a BBIMOJIHEHHOE PacyeTHO-TPOECKTUPOBOUYHOE
BBICTABJISIETCS MOCTIE YCTPAHEHHUS BCEX BBISBIICHHBIX B XOJ€ MPOBEPKU OIIMOOK U
3aMCcYaHMH.

OueHka «3auTeHO» BBICTABIAETCS IMOCIE TOTrO, KaK CTYACHT B XOJ€ 3allUThI
MOKAa3bIBAET: MOJHOE BIIAJEHUE TEOPETUYECKUM MATEPHUAIIOM COOTBETCTBYIOILETO
paznena kypca «CoONpOTUBIICHHE MAaTEpHUANIOB», YMEHUE COCTABIISITh PACUETHYIO

CXeMy M BIIaJICHUE METOJIaMM peIleHUs MOocTaBiIeHHOW 3anayu. KomamyecTBo



3aJ]JaBa€MbIX Ha 3aIIUTy BOINPOCOB 3aBHCHUT OT BPEMEHHU OOyMBIBAHUSA U MOJHOTHI
OTBETOB CTyAcHTa. IToroBas OLEHKA YYUTBHIBACT IPUIICKAHUE CTYINEHTA U
MYHKTYaJIbHOCTb COOIOACHUS IpauKa MPOXOKIECHUS JUCHUTIINHBIL.

DKcIpecc-onpockl, HANpaBJIEHbl Ha BBISIBJICHUE YPOBHS  IO3HAHUSA
JUCLUIUIMHBI, HACKOJBKO IOHMMAHME CTYJEHTOM CYTH INPEIMETa COBIAJAET C
OOIIECTIPUHATHIM MMOHMMAHUEM COJEPKAHMSA H3y4aeMOW IUCLMIUIMHBL. A Takxke
JUIS  BBISBJICHHS HACKOJIBKO JOCTYIIHO M3JIaraercsi MaTepual, U B CiIydae
MacCoOBOTO  HEJONOHUMMAHWs  aHalIM3  pe3yjpTaTa  oOmnpoca  I03BOJSET
HAaUCKOpEHIIMM 00pa3oM H3MEHUTh TaKTHKY IMPENoJAaBaHusl, aKUEHTUPOBATh
BHUMAaHHE Ha BOIIPOCAX, OKA3aBIIUXCS TPYIHBIMU JIJII IOHUMAHUS.
OneHka «YAOBIETBOPUTENBHO» BBICTABISIETCS, €CJIM KOJIMYECTBO IPaBUIIBHBIX
OTBETOB MPEBBIIIACT 55 MPOLIEHTOB BOMPOCOB,
OLIEHKa «XOpoI110» — MPaBUJIbHBIX OTBETOB 0oJiee 75 MPOLIEHTOB U
oneHKa «OTIIMYHOY, €CIIU KOJIMYECTBO IIPABUIIBHBIX OTBETOB COCTABIIIET HE MEHEE
85 MPOLIEHTOB OT KOJIMYECTBA 3aJAHHBIX BOIIPOCOB.
s cTUMyYIIMpPOBaHUs CBOEBPEMEHHOTO U INIAHOMEPHOI'O OCBOCHUSA JUCLUILIAHBI
CTYIECHTBI, IPEAOCTABISAIOIIMNE OTYETHI IO 3aJaHUSAM J0 HA3HAYEHHOTO CPOKa,
IPOXOAT 3aIIUTY B YIPOLICHHOH dopMe.

Kputepuu o1IeHKH BBITTOJIHEHUSI CAMOCTOSITENIbHOM paObOTHI:

1.[In1s1 mosydeHust OUEHKH “OTAMYHO” 0e30IIMO0YHO BBIITOJIHEHHAsI padoTa
JOJDKHA OBITh IMpe/ACTaBiIeHa B YCTAaHOBJIEHHBIM Cpok. Couckarenb OLEHKU
“OTNIMYHO” TpU 3aIIUTE MPOSABISET IOJHOE IOHHMMAaHUE pPacCMAaTPUBAEMOIO
SBJICHHE, CaMOCTOATENbHYI0 MPOpPabOTKYy AOMOJHHUTEIBHOIO MaTephaya, 3HaHHE
METOJUKHA pEIIeHUs MpoOJeMbl U METOJOB JOCTHKEHHUs pe3yhbprata. U3
BO3MOXKHBIX ITyTE€U PELICHUs HAXOAUT U IIPUMEHSAECT HAUCKOPEUIIINN.

2. J1nst moJTydeHus OIICHKHU “‘XOpOIO™ BBIMOJIHEHHAs! paboTa ¢ HEOOIBIIUMHU
NOMapKaMU JIOJDKHA OBITh IMpeJCTaBiIeHa B YCTaHOBJIEHHBbINM cpok. Ilpu 3ammre
UCITPaBJICHHOM pabOThl COMCKATENh MOKA3bIBAE€T YBEPEHHBIC 3HAHUS B IMpeJenax

U3YYEHHOTO Kypca. MOKeT COCTaBUTh aJITOPUTM PEIICHUs MOA00HOM 3a1auH.



3. nsg monydeHust OLUEHKU ‘“‘yAOBIETBOPUTENIHLHO BBIMOJIHEHHAs padboTa C
HEOOIBIIMMU TTOMapKaMu JI0JKHA OBITh MpEACTaBiIeHa B Te€UeHUU cemecTpa. [Ipu
3allUTe MCHPABICHHONW pabOThl COMCKATeNb IOKa3blBa€T 3HaHUS B 00bBEME,
NOHMMAaHUA TIOpPSAKA TOJYYeHHs] pe3yJbTaToB, NPEJICTaBICHHBIX B padore
npejenax M3y4eHHOTro Kypca. MOKET COCTaBUTh aJTOPUTM PELICHMs MOJ0O0HON

3a/1auu.
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Ko i popmy-tponka Jransl GopMUPOBAHUSA KOMIIETEHIIUH
KOMIETeHIHH

OIIK-3 (crtocoOHOCTBIO 3naer [Ipuembl OCTPOCHUST MATEMATHYECKUX MOENEH
BBISBJIATh ¥ PACUETHBIX CXEM
CCTCCTBCHHOHAYIHYIO Hamewats 1enmbp ©  abCTparupoBaTrbCsi — OT
CYIIHOCTD npodIIeM, | Vyeer | HecymmecTBeHHBIX 0COOEHHOCTEH 00beKTa
BO3HHMKAIONIMX B XOJ€ HCCIENOBAHM
npodeccnoHaTbHOM
ACATCILHOCTH,  IIPHBJICKATH [IpuéMaMu  MOCTPOEHHSI  PACUYETHBIX  CXEM
s ux  pemenns  usnko- | Braxeer UCCIIEYEMOT0 00BEKTa
MaTeMaTHYECKHi armapar)
K-1 (CTIOCOBHOCTHIO MaTeMaTI/I‘IeCKI/Ie" bopmyabl  uIs vpaC‘IéTOB Ha
BBIABIATE CYIIHOCTb HAYIHO- | 3paer MPOYHOCTb,  XKECTKOCTD,  YCTOHUMBOCTH M
TeXHIUCCKIX poGiieM, HaJIE)KHOCTh neTanei TEXHOJIOTHYECKOTO
BO3HUKAIOLIMX B Xoze 0bopynoBanus
npodeccnoHaTbHOM CocraBnaTh  MaTeMaTHYECKUE  MOJCIH U
NEATENLHOCTH, M NPHUBJIEKATh | YMEET | pacuéTHblE CXEMBbl OJJIEMEHTOB  MHIKEHEPHBIX
TS ux peleHus COOpYKEHUI
COOTBETCTBYIOINA  (H3HKO- [puémamu perieHus i depeHranbHbIX
MaTeMaTHYECKUH armapar) Braneer ypaBHeHHiA
[1K-4 (rOTOBHOCTBIO Metopl IPOBENEHHS YCCIIEJOBAHMS
BBINOJIHATE HayuHo- | 3Haer MEXAHUYECKHX IapaMETPOB  KOHCTPYKIMH |
UCCIIEI0BATENbCKUE PabOTHl B MalluH
obacTu MPUKITATHOH [TpoBoaUTHL HAay4HOE HCCIIEIOBAHKE B
MEXaHHKH C HCHOIb30BAHNEM COOTBETCTBUM C TIOCTaBJEHHBIMHM  3aJa4aMu.
COBPEMCHHBIX [TonOupars HeNpsMbIE METOJBI HCCIIEOBAHUS
BHIUMCIUTENBHBIX  METOJI0B, | ¥ MECT HaIpsHKEHHO-1€(hOPMUPOBAHHOTO COCTOSIHUS
BBICOKOIIPOU3BONUTC/IEHEIX KOHCTPYKIIMH, COOTBETCTBYIOIIUE  JUANA30HY
BBIUHCIHTEIHBIX  CHCTEM U H3MepSIEMbIX BETHUHH
HAayKOEMKHMX KOMIILFOTEPHBIX
TEXHOJIOTHH, HIMPOKO VHCTpyMEHTaMH H  METOJaMH  MPOBEICHUSI
paclpoCTpaHCHHBIX B HAyYHBIX UCCIIEJ0BAHMUI, METOaMU TAPUPOBAHUS
HPOMBIIUICHHOCTH  CHCTEM UCIIBITATEIFHOTO  000pY/IOBaHUsT W mepecuéra
MHPOBOTO YPOBHA, M| Brageer | JaHHBIX ~ OKCIEPUMEHTAa B MEXAHUYECKHE
OKCIEPUMCHTAIILHOTO apaMeTpbl pearbHo 1ehOpMHPYEMOro 00BEKTa;
obopynosanus AT npuéMamMu CTATUCTUYECKOI 00paboTKu
HPOBEACHUSA — MCXAHHYICCKHX PEe3yIbTATOB DKCIIEPUMEHTA
UCIIBITAHUIN )

Koutponupyemblie OueHoYHbIE CPEACTBA
Ne Kozp! u 3Tansl popmupoBaHus

y pas3aensl / TeMBI . TEKYIIUI | MPOMEXYTOUHas
n/m KOMITCTEHIIHA
JVICTIATUTHHEI KOHTPOJIb aTTecTanus
1 Temsr 1 —2 || [Ipuemsl MOCTPOeHUT | o 5 = © Bompocsr k
MaTeMaTHUYECKHUX MoelIer Hu




paCUETHBIX CXEM

Hameuats eab Hu
a0bCTparupoBaThCs oT
HECYIIECTBCHHBIX  OCOOCHHOCTEH
00BEKTa HCCASIOBAHUS

IIpuémamu nocTpoeHus: pacyETHBIX
CXEM HCCIIelyeMOro 00beKTa

3auéry 1 -9

Tembr 3 -5 — | Maremaruyeckue Qopmyssl s SR Bomnpocsl k
Eﬁ pacuéros Ha  TPOYHOCTS, > 3auéry 10 — 18
KECTKOCTD, YCTOHMMBOCTE M o
Ha/IeKHOCTb neranei =
TEXHOJIOTHYECKOTro 000py10BaHuUs a
CocraBnsTh MaTeMaTUYECKUe §
MOJIEIM U  PACUYETHBIE  CXEMBI S
AJIEMEHTOB WHKCHEPHBIX 3
COOPYKEHUM
ITpuémamu peLieHus
nuddepeHIMaTbHBIX ypaBHEHUI
Temsr 6 — 10 < | Merozsr IIPOBEICHUS & Bomnpocsl k
é WCCJICIOBAHMUS MEXaHUYECKUX o JK3aMEHY
NapaMeTpoB  KOHCTPYKUMH U 2
MalllH 2
[TpoBOANTH HAYYHOE UCCIIEIOBAHHE cE
B COOTBETCTBHH C TIOCTABICHHBIMHU =)
3agauamu. [lompOuparh HempsiMbie §
METObI HCCIICIOBaHUS kg
HanpsHKEHHO-1ePOPMUPOBAHHOTO @)
COCTOSIHUS KOHCTPYKITUH,
COOTBETCTBYIOILINE arna3oHy

N3MCPACMBIX BCJINYNH

I/IHCTPYMGHTaMI/I )51 METOdaMH

MIPOBEICHUS HAyYHBIX
WCCIIEIOBAHUIA, METOJIaMHU
TapUPOBAHUS UCTIBITATEIIEHOTO
o0opynoBaHus u nepecyéra
JTAHHBIX IKCIIEPUMEHTA B
MeXaHHYECKHe MapaMeTphl peabHO
nehopMupyeMoro 00BEKTa;
npuéMamu CTaTUCTUYECKOU
00paboTKu pe3yabTaToB
HKCIIEPUMEHTA

IIkaJia oueHuBaHus YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIUM




Kon n

Jransl GOpMUPOBAHNSA

¢opmyaupoBKa KpHUTepUH moKa3aTeJn
KOMITeTeHI[HH
KOMITeTeHI[HH
- 3HaHUE OCHOBHBIX - CIOCOOHOCTH TaTh OCHOBHEIE
3aKOHOB (DU3WYECKHUX | OMPEACICHUS U
SIBIICHUI U c(hopMyIHPOBATH CYIIHOCTh
MIPOLIECCOB OCHOBHBIX 3aKOHOB
= MIPUMEHHUTEIBHO K (U3NYeCKUX SIBICHUN U
= MIPEIMETHOM MIPOIIECCOB MIPUMEHUTEIHHO K
8 obuacTy; HpEIMETHON 001acTH;
2.
> .. - 3HaHNE METOJIOB - cIocOOHOCTH ONHCATh
N IIpuémbl  moctpoeHus
= pereHus METOBI PeIICHHS
M MaTeMaTHIEeCKUX
o . . MIPOo(EeCCHOHANBHBIX | MPO(eCCHOHATBHbBIX
= Mozeneif U Pacy€THBIX
Q exen KOHCTPYKTOPCKO- KOHCTPYKTOPCKO-
= TEXHOJIOTHUECKUX TEXHOJIOTUYCCKUX 33]1aY;
= 3ajad; - CIOCOOHOCTH BBISIBUTH H
] o
s - 3HaHHE CBs3ei OOBSICHUTH CBSI3b
© €CTECTBCHHOHAYYHOU | €CTECTBEHHOHAay4YHOH
CYIIHOCTH SIBJICHHUI C | CYIIHOCTH SIBIICHUH C
3aauaMu 3a7a4aMu poQecCHOHaIbHON
OIIK-3 IpodecCHOHANTBHOMN JIESITETTHHOCTH.
(cocOOHOCTHIO JIESITENIBHOCTH
BEISBIIATH - YMCHHUE CTaBUTh - CIOCOOHOCTH CTAaBUTH
€CTeCTBCHHOHAYY 3a/a4m, 3a[1au, BO3HUKAIOIINE B XOJIE
HYyI0  CYIIHOCTh = BO3HHUKAIOIIKE B X01¢ | MPOpeCCHOHATBHOM
mpobiem, = po¢eCCHOHATBHOM JIESITeTbHOCTH;
BO3HUKAIOIINX B é JIeSITeIbHOCTH; - CIOCOOHOCTH BHIOMPATH
xofe >~ - YMEHHUE BHIOMPATH aJZICKBaTHBIC CIIOCOOBI U
= Hameuars 1wens u
npodeccrHoHaNIbH = aJICKBaTHBIC CIIOCOOBI | METOJBI PEIICHHS 3a/1a4;
. = abcTparupoBatbcsi  OT
Ol JeATeIbHOCTH, > Y METOJIbl PEIICHUS - CIIOCOOHOCTh
5 HECYIIIECTBEHHBIX
MpUBICKATh IS = o 3a/ady, aHAJIN3UPOBATh,
a8 ocobeHHOCTEH 0OBEKTa
ux peleHust g - yMeHue HHTEPIPETHUPOBATH,
2, | uccnenoaHus
¢$usnko- E aHAITU3UPOBATb, MPEJCTaBISTh U IPUMEHSTh
N—
MaTeMaTHIECKUI 5 HHTEPIPETHPOBATE, MTOJyYCHHBIC PE3YIIbTATHI
ammapar) g MIPECTABIATH U
- MPUMEHSITH
MTOTyYCHHEIC
pe3yIbTaTHI
- BIIAJICHUC - CIocoOHOCTH
HaBBIKAMU CHUCTEMAaTH3UPOBATH U
% CUCTEeMAaTH3AINH U KiIaccu(UIPOBATH 3a1a4YH U
2 KIaccupuKaIu npo06JieM, B BO3HUKAIOIINE B
& npobiieM B xoJie mpodeccuoHaIbHON
= E IIpuémamu npoQeCcCHOHATBHOM JIESITENIBHOCTH;
g E | nocrpoenust NeSITeTbHOCTH; - CIOCOOHOCTH UCITONB30BATh
"E, 2 | pacuérHbIX CXEM | - BIIaJICHHE (u3nKO-MaTEeMaTHICCKUH
£ 8 | uccnenyemoro o6bekra | TexHomorueii ammapar, COBpeMEHHbBIE
5 HCTIOJIb30BaHUS 9KCICPUMCHTAIBHBIC U
0]
=S ¢usnko- BBIYUCITUTEIBHBIC METOJIBI JIJIS
= MaTeMaTHIECKOTO pelIeHus 3aaa4q
amrmapara podeccCHOHATBHOI
JIeATEITBHOCTH
MK-1 = Maremaruueckue 3HAHUE OCHOBHBIX CIOCOOHOCTH
(cTocO6HOCTHIO 2 (dopmyIel JUIA | METOJIOB c(hOopMyITHPOBATE U
BBISIBJISAITH S — | pacuéros Ha | MaTeMaTHKH, OOBSICHUTH METOIBI
CYIIHOCTh é‘ § MIPOYHOCTD, KECTKOCTh, | PUMEHSIEMBIX IS MAaTEMAaTHKH, MPUMEHIEMBbIC
HAyJIHO- E g | ycroiiunBocTh W | OIMCAHHUSA IPOILECCOB | JJIS OIIMCAHUS MPOIECCOB
TEXHUYECKUX 5 > | Hané&XHOCTh  JeTajled | W sIBJICHHUN SIBIICHUIA TIPO(ECCHOHATBHOM
mpobiem, g TEXHOJIOTHYECKOTO mpo¢heCCHOHATBHOM JIESITeITBHOCTH
<o}
BO3HUKAIOIIHX B 00opyIOBaHUs JIeSITeIPHOCTH




XoJe
npodeccrnoHanbH
OH JeATCILHOCTH,
U TIPUBIICKATH IJIS

-YMCHHE BBIJICIIATH
(uzmyeckyio
CYIIHOCTB TPOIIECCOB
H SIBJICHHH,

-CII0COOHOCTD BBLISIBUTH
(M3HYECKYIO CYITHOCTh
IIPOLIECCOB U SIBJICHUH,
CBSI3aHHBIX C

~
¥
jusl
[}
)
HX pemeHns & CBSI3aHHBIX C npogecCHOHATBHOM
> CocTaBiATh .
COOTBETCTBYIOIIH = po¢eCCHOHATBHOM eI TEIBHOCTBIO;
o = MaTeMaTH4YeCKUe
i ¢uznKo- = .. JIeSITEIHLHOCTRIO; -CIIOCOOHOCTD OITMCHIBATH M
N > MOJENA W pacdETHHIE
MaTeMaTHYECKUi & - yMCHUE pelaTh 3a1a4n
S CXEMBI 3JIEMEHTOB .
ammapar) . MPEJUIOKUTH U npodheCCHOHATBHOM
a WH)KCHEPHBIX
2, N HCII0Ib30BaTh JIESITeIIBHOCTH CPEJICTBAMU
5] COOPYKEHHIA
= MaTeMaTHYECKUE MaTeMaTHYECKUX METOIOB
H
o METOJIbI IS
2, pelleHus 3a1a4
po¢eCCHOHATBHOM
ESITENBLHOCTH
- BJIaJICHUE - CITIOCOOHOCTH
2 HaBBIKAMU c(hOopMyIHPOBATh U TOCTABUTH
2 ITOCTAHOBKHM 33J]a9M B | 33a[ady B MaTeMaTHIECKON
g MaTeMaTHYECKON (dopme IS peasbHOTo
);‘ = ¢dopwme; TpoIiecca Wi SBICHHUS,
> = IIpuémamu  pemieHus | - BJaJeHUE - CIOCOOHOCTh MPUMEHSTh
1S 8 | nupdepeHnranbHBIX pa3nuYHBIMHU pa3IM4YHbIC METOMBI PEIIECHUS
E’ & | ypaBHeHHI METOZaMU PEIIECHUS 3a/1a4 B MaTeMaTU4eCKOU
]
= 3a7a4 B [TOCTAHOBKE, B TOM YHCJIE U
Sg): MaTeMaTH‘IeCKOﬁ YHUCJIICHHBIC MCTO/bI,
g IIOCTaHOBKE, B TOM
M YHCIIE ¥ YUCIIEHHBIMU
METOAaMHU
TIK-4 - 3HaHWEe  BHJOB | - CIIOCOOHOCTH OITHCaTh
(TOTOBHOCTBIO COBPEMEHHOTO TIPUHITUIIEI EeNCTBUSA
BBIIOJIHATE '-;0\ SKCIEPUMEHTAIBHOTO | COBPEMEHHOTO
HAYJIHO- 2 o0opynoBaHus, AKCIEPUMEHTAILHOTO
o
HCCIICOOBATCIBCK o IIPUHIIUIIOB nux 060 OBaHUA BBIACIIUTDH
A > Metonsl  mpoBeneHUs PHHIL Py i A
ne pabotel B = paboThI, obmact | obmactu MPUMEHEHHUS
Z UCCIIENOBAHUS
obnactu = NPUMEHEHUS; KaXXJIOT0 BHJa 000pYyI0BaHNUS;
. o MEXaHNYECKUX
MIPUKJIATHOM = - 3HAHHE OCHOBHEIX | - CIIOCOOHOCTH
g rmapamMeTpoB
MEXaHHUKU c 5 . METOJMK MPOBEIACHUS | CHOPMYIUPOBATH u
= KOHCTPYKLIMW U MaIllMH
HUCIIOJIB30BAHUCM N=3 MCXAaHUYCCKUX O6’I)$[CHI/ITB OCHOBHBEIC
COBpPEMEHHBIX § HCIBITAHUMN, METOIUKHA MIPOBEACHUS
BBIYMCIIUTEIBHBIX = CII0CO00OB  ONMCAHHS | MEXaHWYECKHX  HMCIBITAHUM,
METO/JIOB, pe3yIpTaToB CII0COOBI OITHCAaHUSI
BBICOKOTIPOU3BOJT AKCIIEpPUMEHTA pe3yIbTaTOB SIKCIIEPUMEHTA
HUTEIbHBIX [IpoBomuth  Hay4HOE
BBIYUCITUTENBHBIX = HCCIIE0BaHUE B | - YMCHHE IIPOBECTH
CHCTEM u 5 COOTBETCTBHU C | MexaHuYecKue - CmOCOOHOCTh  MPOBECTH
HayKOéMKI’IX é IIOCTABJICHHBIMU UCIIBITAHUA C MCXAaHUYCCKHUEC HUCIIBITAHUA C
KOMHLIOTepHI)IX >~ 3agadyaMu. HOI[6I/IpaTI) HUCIIOJIB30BAHUEM HUCIIOJIb30BAHUCM
o plani
TEXHOJIOTUH, = HETPsIMbIE METOBI | TPEITI0KESHHOTO MIPEI0KEHHOT O
=
IIHPOKO = HCCIIEOBAHUS JKCIICPUMEHTAIIBHOTO | SKCICPUMEHTAIBHOTO
pacnpocTpaHeHH = HAIPSKEHHO- 000pyI0BaHUS; 000pyI0BaHUS,;
BIX B = nepOpMHUPOBAHHOTO - yYMEHHUE | - CIIOCOOHOCTH
MIPOMBIIIICHHOCT 53 COCTOSIHUS CHUCTEMaTH3HPOBATh CHUCTEMaTH3HPOBAThH u
SN
H CHCTEM 5 KOHCTPYKIIUH, i OIIUCATh | OMKCATh pe3yIbTaThl
MHPOBOTO S COOTBETCTBYIOIIHE pe3yIbTaThI 9KCIICPUMCHTOB
YPOBHS, u ~ JIAIa30Hy SKCICPUMECHTOB
9KCICPUMEHTAIbH M3MEPSIEMBIX BEJTUYUH




oro

WHcrpymeHtamu "

o0opynoBaHuUs METOaMH IIPOBEACHUS
~
JUIsL  TIPOBEIICHHUS = HayY4HBIX
MEXaHWIECKUX =z HCCIIEOBaHHH,
o g - CIIOCOOHOCTH HCIOJIB30BaTh
UCTIBITAHHH) 2 METOaMH
o COBPEMEHHBIE
S TapUPOBAHUS
2 - BJIAJICHUE | BBICOKONPOM3BOAUTEIHHBIC
i UCTIBITATEIBHOTO .
0 TEXHOJIOTHH pabOThI | CHCTEMBI AJISI PEIICHUS 3aaad
a 000pyIOBaHUS u N
g ) c COBPEMEHHBIMH | TPO(deCCHOHATILHOM
S | mepecuéra JIAHHBIX
he BBICOKOIIPOU3BOJUTE | JIESTEIBHOCTH
= IKCIEPUMEHTA B
> JBHBIMH CHUCTEMaMH, | - CHOCOOHOCTb  CO31aBaTh
s MEXaHH4YeCKHue
) B TOM 4YHClIE€ H | COOCTBEHHBIE MIPOTpaMMBbl
> | mapaMeTpsl  peajbHO
= MIPOrpaMMHpPOBaHUEM | JUTS pemeHus 3aja4
& | medopmupyemoro .
= " npodeccrnoHaIBEHON
o o0beKTa;  MpHEMaMu
o} o JIESITEIIEHOCTH
=S CTaTUCTUYCCKOU
3 00paboTKK
pE3yIbTaToB
9KCIIEPUMEHTA

Hepequb THIIOBBIX JK3AMCHAIIUOHHLIX BOIIPOCOB

1 JleiicTBue cui Ha (pU3NUYECKUE Tea

2 PeanibHbIit OOBEKT U pacyeTHAsI MOJIEITh

3 BuyTpeHHue cubl

4 HanpsixeHus

5 Jedpopmariuu TUHEHHBIE U YTIIOBBIE

6 CBsI3b MEXIy HAPSHKEHUSIMU U Ae(PpOpMaLIUSIMU

7 OCHOBHBIE TEOMETPUUECKNE XaPAKTEPUCTUKHU INTIOCKUX CEYECHUI

8 [IpeoOpazoBaHre MOMEHTOB MHEPIIMH NP MAPAILIEITHHOM IEPEHOCE OCe

9 IIpeoOpazoBaHrie MOMEHTOB MHEPLUU IIPU MOBOPOTE KOOPJIMHATHBIX OCEH

10 I'naBHBIE OCH U TJIaBHBIE MOMEHTBI HHEPIIUU

11 3amaun, pemnraemMelie ¢ MOMOIIBIO Kpyra Mopa AJisi III0CKOTO CEYEHUS

12 OceBoe pacTsKEHUE U CKATHE

13 I'paduku u3MeHEHHS BHYTPEHHHX CHIJIOBBIX (aKTOpPOB M AedopManuii mpu

pacTskeHuu (TIpUMephbI)

14 Jlebopmainu npu U3BMEHEHUH TEMIIEPATypPbl

15 [oTenmumanbHas SHEPTUs AePOPMAINH PACTIKEHUS

16 Cratndecku onpeaeauMbie U HEOTTPEAETUMbIE CUCTEMBI

17 Hanpsi>keHHOE COCTOSIHUE TIPU PACTSIHKEHUU-CIKATHH

18 OCHOBHBIE MEXaHNYECKUE XAPAKTEPUCTUKN MaTepralia




19 IlocTpoeHne UCTUHHOM JuarpaMMbl PacTsHKEHUS

20 PactspkeHre U ckaTtue 1o BIUSHAEM coOCTBEHHOTO Beca. CTep)KeHb PaBHOTO
CONPOTHUBJICHUS

21 PacyeT npoBOJIOB U TPOCOB

22 Jedopmamus caBura

23 Jedopmarus kpydeHus

24 PacyeT BaJioB Ha Kpy4YEHUE

25 Pa3zpymienue mMaTepralioB pu KPyUEeHUU

26 Kpyuenue Opyca ¢ HEKpYIJIbIM IONIEPEYHBIM CEYEHUEM

27 IlpumeHeHue IUIEHOYHOM (MeMOpaHHOWM) aHajJoruM NpH HCCIEAOBAaHUU
Kpy4eHUs

28 lledopmarius naruda

29 Nuddepennmanbubie (MHTETPAIbHBIC) 3aBUCUMOCTH TIPH U3rHOE

30 HampsixkeHust B Opyce npu YUCTOM U3ruoe

31 O pauuoHaIbHOM CEUCHHUH MpH JiePopMaIriuu u3ruda

32 BnusiHME MONEPEYHBIX CUJI Ha PACHpEIeNICHHE HOPMAJIbHBIX HAIMPSKEHUN TPU
u3rube

33 KacarenbHble HanpsbKeHUs py noniepednom usruoe. @opmyna Xypapckoro
34 Bausiaue popmbl ceueHns Ha IpUMeHUMOoCTh (hopmyibl XKypaBckoro

35 Ananu3 uzruda cBOOOJHOTO U CTSIHYTOTO IMAKETOB JIUCTOB

36 bpychbst paBHOTO CONTPOTHBIICHUS MPU U3THOE

37 NuddepenumanbHoe ypaBHEHHUE YIIPYToi JIUHUM Opyca

38 UuTerpupoBanue auddhepeHuuaibsHOro ypaBHeHUs yopyro JTuHum opyca

39 MWurerpupoBanue AuQPPEpeHINaTIbHOIO YpaBHEHUS B Ciydae CIOXKHBIX
Harpy3oK

40 YHuBepcalbHOE YpaBHEHUE YNIPYTOil TUHUU OajIKu

41 banka Ha yripyrom OCHOBAHHH

42 HanpsiKE€HHOE COCTOSTHUE B TOUKE

43 OnpenerneHne HAPSHKEHUH B TUIOMIAIKE OOIIETO MOJIOKEHUS

44 I'naBHBIEC OCH U TJIABHBIE HAIIPSKEHUS



45 Kpyrosas nuarpamma HanpsbkeHHOro coctostHus. Kpyr Mopa

46 Turbl HANPSHKEHHOTO COCTOSIHUS

47 lepopMHpOBaHHOE COCTOSTHUE

48 O6beMHas nedopmarus

49 TloTenuumanbHas SHEPTrUs 00beMHOU AedhopMaliu

50 Teopun mpo4YHOCTH

51 CnoxxHO€E CONPOTUBIIEHUE

52 BHeneHTpeHHOe pacTshHKeHUe-CoKaThe

53 Anpo ceuenwus

54 Kocoit uzru6

55 U3rub ¢ kpydyeHueM Kpyrioro opyca

56 N3rub 6pyca OOBIION KPUBU3HBI

57 IlpumMepsl onpenenieHus IKCIIEHTpUCUTETa Opyca O00JIbIION KPUBU3HBI

58 BuHTOBBIC HIUTUHAPUYECKHUE MPY>KUHBI

59 O6001m1eHHbIE CUITBI U 0000IIICHHBIE TIEPEMEIICHUS

60 [IpuMeHeHne MPUHIUIIA BO3MOXKHBIX TIEPEMEIICHUI JIJIsi OTPeeICHUS YCUITUi
B CTAaTUYECKU OTMPEICTUMBIX CHCTEMax

61 IlomHas noTeHIMaIbHas dHeprus aedopmamnmu opyca

62 Teopema Kactunmano

63 UuTerpanst Mopa

64 ITpumepsl npumenenus Uurerpana Mopa

65 Crnoco6 Bepemaruna

66 Teopema B3auMHOCTH paboOT U MepeMeIieHu i

67 [IpuMepsl MPUMEHEHUS TEOPEMBbI B3AUMHOCTH palOT U MepeMerieHui

68 Tunel cTepkHEeBbIX cucTeM. CTeneHb CTAaTHYECKOHW HEOMpeAeTMMOCTH
CTEP>KHEBON CHCTEMBI

69 Be100p OCHOBHOM CHCTEMBI

70 Kanonuueckue ypaBHEHHsI METOJA CHUII

71 Hcnonp3oBaHUME CBOMCTB CHMMETPUM TP  PACKPBITUM  CTAaTHYECKOMN

HEONPEeIETUMOCTH IIOCKOM pambl. [Ipsimasi reomeTpuyeckas CHMMETPUS



72 Ucnonp3oBaHHWE CBOMCTB CHMMETPUHM TPU PACKPBITUH  CTaTHUYECKOM
HEOTPEIETUMOCTH TUIOCKOH paMbl. Kocast reomeTpruyeckas CMHMMETpHs

73 MHoronpoJieTHbIe Hepa3pe3Hble OaNKU. Y paBHEHHE TPEX MOMEHTOB

74 Onpenenexnue nepeMenieHui B CTATUYECKU HEONIPEICTUMBIX CUCTEMAaX

75 YcToHunBOCTh YIIPYyTuXx (popM paBHOBECHS

76 3anmaua Diinepa

77 3aBUCUMOCTbh KPUTUUECKOM CHIIBI OT YCIIOBUM 3aKPEIUICHHS CTEPKHS

78 Pacuer o©XaThIX CTOCK MO KOADPHUIMEHTY CHHIXKEHUSI JOMYyCKaeMbIX
HanpsbkeHuil. @opmyna ScuHCKOro

79 HanpsokeHusi, BO3HUKAIOIIME BCJEICTBHE TMOCTYHATEIBbHOTO JIBHXKEHUS
yIpyroro Tena

80 HampspkeHus, BO3HUKAIOUINE BCIESACTBUE BPALIATEIbHOTO JBUKCHHS YIIPYTOTO
Tena

81 HanpspkeHus, BOSHUKAIONIHE B YIIPYrOoM Opyce MpH yaape

82 IloBblmIeHne Tpe/iena TEeKy4eCT! B Pe3yabTaTe MOBTOPHBIX HATPYKEHUI

83 [NoysyuecTs U penakcarus

84 BnusnHue ckopoctd AehopMHpOBaHHS Ha MEXAaHUYECKHE XapaKTEPUCTUKH
Martepuaia

85 YcranocTHas MpoYHOCTh METAIIOB

86 BrimsiHre KOHIIEHTPAlMK HAMPsHKEHUH Ha MPOYHOCTh KOHCTPYKITUI

87 MeToapl  DIEKTPOTCH30M3MEPEHUH B HCCIEJOBAaHUM  HAMPSKEHHO-
ne(opMUPOBAHHOTO COCTOSIHUS

88 MeToapl: NEIUTENBHBIX CETOK, 3€PKATBbHO-ONTHYECKUI M MyapoBBIX TOJIOC B
UCCJIEIOBAaHUH HAIPSHKEHHO-1€()OPMUPOBAHHOTO COCTOSTHUS

89 Merox XpymKuUX TEH30YYBCTBUTENBHBIX TMOKPBHITUH B HCCIECIOBAHUH
HaNPsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS

90 INonspr3aMOHHO-ONTHYECKUI METO]T UCCIICIOBAHUS HAMIPSHKEHUN

le/IHIII/Il'[ COCTABJICHUA IK3AMCHAIIMOHHOI'O oujiera



J/IBa TeopeTmuecKux

BOIpOCa BHIOMPAIOTCS M3 Pa3HBIX pa3JelioB Kypca.

Kaxxnas napa noadoupaercs NpuMEPHO OAHOTO YPOBHS CIIOKHOCTH. [IpakTnyeckue

3alaHUd Ha 3J9K3dMCH HC BBIHOCATCA, T.K. CTYACHTBI IIPOABIIAIOT CBOE YMCHHUC

pemIaTh 3a/1a4y B MPOIECCe 3aIIUTHI KypCOBOM pabOTHI.

KpI/ITepI/II/I BBICTABJICHUA OLICHKU CTYACHTY HAa 9K3aMCHE 10 JUCHUIIJIUHE

«ConpoTHBJICHHUIO MATEPHAJIOBY»

banabl
(pedTUHTOBO
OIICHKH)

Onenka 3K3amMeHa
(cranmapTHas)

Tpe6oBanus k chopMHUPOBAHHBIM KOMIIETEHIIUSIM

86 — 100

«OTIIMYHO»

OHGHKa «OTJIHUYHO» BBICTABIACTCA CTYACHTY, €CJIU
OH FJIY6OKO U IIPOYHO YCBOHII HpOFpaMMHLIﬁ
MaTcpuall, BJIaACCT MAaTCpUalioM, IMOJTYYCHHBIM U3
JOIMOJIHMTCIIBbHBIX KCTOYHHUKOB.

76 -85

«xopouto»

OHGHKa «XOpOIIO» BBICTABJIAACTCA CTYACHTY, €CIIN
OH TBCPAO 3HACT MATCpHaJl B IIPpCACIIaX ITPOIrpaMMbl
KypcCa, rpaMOTHO U 11O CYHICCTBY MU3JIaract €ro, HE
A0IYCKas CYHICCTBCHHBIX HETOYHOCTEHl B OTBETE
Ha BOIIPOC, IMMPAaBHUJIIbHO MPHUMCHACT TCOPCTUUCCKHUC
ITOJIOKCHU A IIpu PECIICHUHU IMPAKTHUYICCKUX
BOIIPOCOB U 3a/1a4.

6175

«Y00871eMEOPUMENLHO»

OneHka  «yIOBIETBOPUTEIHHO»  BBICTABISETCS
CTYACHTY, cCiin OH HUMECT 3HAHUA TOJIBKO
OCHOBHOTO MaTepuana B obnactu
MPOrPaMMHUPOBAHMSI, HO HE YCBOWI €ro JIeTalei,
JOTTYCKaeT HETOYHOCTH, HEJO0CTaTOYHO
IIpaBUJIBHEIE (hopMyIIHPOBKH, HapylIeHUs
JIOTHYECKON TMOCIEA0BAaTEeIbHOCTH B HU3JI0KEHUU
IporpaMMHOTIO Mmarepuaja, HUCIIBITHIBACT
3aTpyJHEHUS] TPU BBIOJHEHUH MPAKTHYECKUX
pabor.

«HeydoefzemeopumeﬂbHo»

OneHka «HEyIOBJIETBOPUTENIBHO» BBICTABIISAETCS
CTYAECHTY, KOTOPbIA HE 3HAET 3HAYUTEIIBHON YaCTH
MIPOrpPaMMHOTI0 MaTepuaa, JIOTTYCKaeT
CYLIECTBEHHbIE OLIMOKHU, HEYBEPEHHO, C OOIBIINMU
3aTpyJHEHUSIMHU BBITIOJHAET IIPAKTHYECKUE
3a/1aHMUSL. Onenka «HEYIOBJIETBOPUTEIILHO
BBICTABJIACTCA CTYJAEHTaM, KOTOpbIE HE MOTYT
MPOJOJKUTh 00ydueHHe 0e3 JIOMOJHUTENbHBIX
3aHSTUH 110 COOTBETCTBYIOLIEH TUCIUIINHE

JlaGopaTopHbie padoThI

JIaGopatopHblie pabOThI BBIIOIHSIOTCS HA y4eOHOM 000pY10BaHUH




1. JJabopaTopHo-ucnsitaTenbubiii creny CM-1.

2. YHUBepcanbHas UCIIBITaTeIbHAS MalllnHA S-ToHHAs P-5.

3. YHuBepcanbHas ucnbiTatenbHas MamuHa 30-tornas SCHOPPER.
4. PazpriBHas ucnbiTaTensHas mammna 100-tonnas AMSLER.

5. UcneiTaTenpHas MamuHa Ha KpydeHue KM50-1.,

6. YueOHble 1a00paTOpHBIC CTCHIBI



