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PABOYASA ITPOI'PAMMA JTUCHHUIIJIMHBI

Pa3nennl paGoueil mnporpaMMsl

N S

©w

10.

Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHUpyeMBbIX Pe3yIbTaTOB 00y4EHUSI.

MecTo TUCHMILTMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl.

CrpykTypa u conepKaHue JUCLIUILINHBL.

[lepedyenp yueOHO-METOMUECKOT0 00ECTIeUEHHS I CAMOCTOSATEIbHOW PabOThI
o0yyaromuxcs M0 AUCLHUILINHE.

@DOH/I OIICHOUHBIX CPEJICTB JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluK 00YYaroIuXcs M0
JUCLIUILINHE.

[lepeyeHb OCHOBHOM M JOMIOJHUTEIBHON y4eOHOH ITUTEepaTypbl, HEOOXOAUMOMN IJIsi OCBOCHUS
JUCLUIUIAHBI.

[lepedens pecypcoB nH(POpMAIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTH « HTepHeT,
HEOOXOUMBIX JUISl OCBOCHMSI JUCLIUILIUHBL.

Metoanueckue ykazaHus Ui 00ydJarouXcst 10 OCBOCHUIO TUCIUILTUHBI.

[lepeueHb MHPOPMALMOHHBIX TEXHOIOTHUM, UCIIOJIB3YEMbIX IIPU OCYILIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.

Onucanne MaTepruaabHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM ISl OCYIIECTBICHHS
00pa30oBaTeNLHOTO MpoIiecca MO AUCHUIIINHE.

IIpunioxenns k padoyeii nporpamMme JMCHUIIIHHBI
[Tpunoxxenue 1. AHHOTaNMs pabodei MporpaMMBbl
[Tpunoxenue 2. [lpukpeniennsle (aiibt

ITporpamma coctaBieHa B cooTBeTcTBHH ¢ TpeboBanusmMu CYOC HUY MAMU, pazpaGoranHoro Ha
ociope ®I'OC BO mo nampasnenuto 15.03.04 ABroMaruzaius TEXHOJOTHYECKUX IIPOIECCOB H
MIPOU3BOJICTB

ABTOpBI IPOTPAMMBI:

TTonsaxkos O.A.

3aBeayromuii odecrneunBaroniei kaheapoi

TAOM

[Tporpamma ogoOpeHa:

3aBenyrouuii Beimyckatomien kagpeapoit TAOM  JlupekTop BhITyCKarouiero ¢puinaia
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1. HIEJIX OCBOEHUA JUCIUMIIJIMHBI. IEPEYEHD IIJIAHUPYEMbIX

KOMIIETEHIIUM U PE3YJIBTATOB OB YUEHMS.

[enbto ocBoeHMs qUCHHUIUTHHBI CONPOTHBIICHHE MAaTEPHAJIOB SIBISICTCS JOCTHKEHHE CIIETYFOIITIX
e3ynbTaroB ocBoeHus(PO):

N

Mudp

Pe3yabrat 00y4yeHus

1

3-1(I1K-2)

3HATh OCHOBHEIE U BCIIOMOIaTEIbHEIC MaTtepuaJibl 4JIs1 U3rOTOBJICHUS 1/13[[em/1171, TCXHOJIOTHYCCKUC
Mpo1ecChl OTpacCiu: KJIaCCI/I(l)I/IKaIII/IIO, OCHOBHOC 060pyHOBaHI/Ie n anmaparbl, MTPUHIUIIBI
(byHKIII/IOHI/IPOBaHI/IH, TEXHOJIOTUYECKNUE PCIKMUMBI U MTOKA3aTC/IU Ka4eCTBa (l)yHKIII/IOHI/IPOBaHI/Iﬂ,
MCTOAbI pacyeTa OCHOBHBIX XapPAKTCPUCTHUK, ONITUMAJIbHBIX PCIKMMOB pa60T1,1

V-1(TIK-2)

YMeTh BBIOMpATh MaTepualbl, OIIEHHBATh M MMPOTHO3UPOBATH MOBEJACHNE MaTepHana U MPHIUH
OTKa30B NPOIYKIHH IIOJ BO3JEHCTBHEM HAa HHX PA3JIUYHBIX SKCIUTyaTallMOHHBIX (DaKTOPOB;
Ha3HayaTh COOTBETCTBYIOIIYIO OOpabOTKy I TMONY4YEHHS 3aJaHHBIX CTPYKTYp W CBOWCTB,
o0ecreunBalOIIMX Ha/IS)KHOCTh NPOYKIUH

B-1(TIK-2)

Brnagers HaBBIKAMH BBIOOpPa MaTepHaoOB H Ha3HAYeHWA HX 00pabOTKH, HaBBIKAMHU
MPOEKTHPOBAHUS THIIOBBIX TEXHOJIOTHYECKHX IPOIIECCOB N3TOTOBICHUS MPOAYKIINH, HABBIKAMH
BbIOOpa 000OpyHOBaHMS IS peaNu3alil TEXHOJOTHMYECKMX IIPOIECCOB H3TOTOBJIICHHUS
TPOAYKITHH

V-1(OTIK-6)

VMeTh UCIHO0JIb30BaTh OCHOBHBIE IIOJIOKCHHUS, 3aKOHBI M MCTOAbl MCXaHUKU H TEXHOJIOTUH B
MMO3HABATCIILHOU U HpO(i)eCCHOHaHLHOfI JACATCIbHOCTHU

[Tepeunciennnie PO SBISIIOTCS OCHOBOM 117151 HOPMHUPOBAHHMS CJICTYIONTUX KOMIETEHITUH:

N

Mudgp

Kovmnerennus

1

IK-2

CnocoOHOCTh BBI6I/IpaTB OCHOBHBIC U BCIIOMOTaTCIIbHBIC MATCPHUAJIBI JI U3TOTOBJICHU S HSHQHHﬁ,
CITIOCOOBI peamm3ani OCHOBHBIX TEXHOJIOTMYCCKHX IIPOLECCOB, AHAIIUTUICCKHUEC U YHUCIICHHBIC
METOBI IIpU pa3pa60TKe HUX MAaTEMATUYCCKHX Moneneﬁ, MECTOIBI CTAaHIAPTHBIX HCTIBITAHUH TIO
OIIPECACIICHUIO q)I/ISI/IKO-MexaHI/I‘-IeCKI/IX CBOWCTB M TEXHOJIOTHUECKHX IMOKa3aTee MaT€pualioB 1
T'OTOBBIX I/I3)I€J'II/Iﬁ, CTaHJapTHbIE METOAbI UX IMPOCKTUPOBAHUA, MNPOTrPCCCUBHBIC METObL
OKCILTyaTaluun I/ISHGJ’H/Iﬁ

OIIK-6

CrocoOGHOCTh MCIOJIE30BaTh OCHOBHBIE IIOJIOKEHMS, 3aKOHBI 1 METOIBI MEXAHUKH U TEXHOJIOTHM
B IIO3HABATEIBHOW © NPOPECCHOHATIBHON MESITEABHOCTH IS PEIICHHWS THIIOBBIX 3aja,
TEXHOJIOTHYECKOTro obecredeHust, 00CTyKUBaHUS U T.I1.

2.

MECTO JUCHUIIVIMHBI B CTPYKTYPE OBPA30OBATEJILHOM ITPOT'PAMMBI.
Jucuunnmaa ConpoTHUBICHUE MATEPHAIOB SIBIAECTCS MPEAIIECTBYIONIEH M MOCIEAYIOMEH s

CHEAYIOIMX AUCLUUILINH:

N IIpemmecTByOMME TMCHUNIMHBI Mocaenywmue TMCHUNIHHBI

1 OO6mas xumus 2 Jeranu MamumH U OCHOBBI KOHCTPYHPOBAHUS
(OcHOBBI ~ MPOEKTUPOBAaHUS  MAlIMH U
MEXaHH3MOB)

2 MarepuanoBeieHue [IpenauIuioMHast IPaKTUKA

3 duzuxka Htorosas roc. arrecranusa

4 Mertponorus, CTaHapTU3aLUA u
cepTuduKaIms

S) TexHosornueckue IIPOLIECCHI
ABTOMAaTU3UPOBAHHBIX POU3BOJICTB

6 DJIEKTPOTEXHUKA U JIEKTPOHUKA |

7 DJIEKTPOTEXHUKA U DJICKTPOHUKA 2

3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

OO01ast TpyZ10eMKOCTh JUCIUTUTMHBI COCTaBISIET / 3a4eTHBIX(bIe) euHuI(bl), 252 yaca(oB).
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Moayas Pazgen Jleknuu | IIpakTny. | Jladopar. | KCP | CPC | Bcero Bceero ¢
3aHATHUS padoThI 4acoB | JK3aMeHAMH
u
KYPCOBBIMHU
ComnpoTtusneHue BHyTpeHHUe cuoBbie 8 10 0 0 24 42 108
Matepuaios (3 (axTophl. XapaKTepUCTUKH
cem) CeueHHI
Hanpsoxenus u 4 0 0 0 0 4
e opMaIuH.
PactspxeHne-cxarue. 6 4 8 0 12 30
XapakTepUCTHKH
MEXaHUYECKHX CBOHCTB
MaTepHaJoB
Kpydenue u n3ruod 8 6 0 0 18 32
ComnpoTHuBIICHHE Teopuy MPOYHOCTH 2 0 0 0 0 2 144
4
MaTCpHAOB ( C05KHOE CONPOTHUBIICHHE 4 8 8 0 28 48
ceMm)
Onpenenenue 6 4 0 0 6 16
NEpeMELICHUH B YIIPYTHX
cHcTeMax
Pacuér npocteitmux 4 8 0 0 20 32
CTaTUYECKH
HEOIPEeIeTIMMBIX
CTEp)KHEBBIX CHCTEM
JluHaMuueckasi Harpy3ka 4 0 0 0 0 4
Hamnpspkenvst miepeMeHHBIE 4 0 0 0 0 4
BO BpEMEHH
IIpononpHbIH ¥ TPOAOILHO 2 0 0 0 0 2
TIOTIEPEYHBIN U3THO
TIPSIMOT'O CTEPIKHS
Bcero 52 40 16 0 108 216 252

3.1.Conep:xkanue (IUIAKTUKA) TUCHUIJIHHBI

B pazoene npusooumcs nonnwviil nepeyerb OUOAKMUYECKUX eOUHUY, NOONEHCAUUX YCBOCHUIO NPU U3YYeHUU

OaHHOU OUCYUNTTUHDL.

- 1. BuyTpeHnnue cuinoBble (akTopbl

- 2. 'eoMeTprueckre XapaKTEPUCTUKU MIOCKUX CEYEHUI

- 3. Hanpsoxenus u nedopmaryu

- 4. PacTspkeHne-cxarue. XapakTepUCTUKH MEXaHUYECKHX CBOMCTB MaTepHUasioB

- 5. CnBur (cpe3) u KpydeHue
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- 6. U3ru6

- 7. Kputepuu naacTUYHOCTH M pa3pylleHus. PacueT Ha MpOYHOCTh NP CII0KHOM HaNpsSHKEHHOM

COCTOsSTHUH

- 8. C110’kHO€ CONPOTHUBIICHHUE

- 9. PacueTsl Ha MPOYHOCTH U XKECTKOCTh NIPU TMHAMUYECKOM JIEHCTBUU HATrPy30K

- 10. Pacyer Ha MpOYHOCTH MPH HANPSHKEHUSIX, IUKJINYECKU U3MEHSIOIMXCS BO BpEMEHU

- 11. PacueTsl Ha yCTOMYMBOCTh CTEPYKHEBBIX CUCTEM

- 12. O6ume MeTo bl OnpeieNieHrs epeMellieHni. PacdyeT cTaTnyecku HeonpeeTMMbIX CHCTEM

3.2.Jlekuun

Pasznen
JUCIUTLIHHBI

Oonbem,
JacoB

Tema JeKuu

Jupakr.
eIMHHIIBI

1.1.BuyTpenHnue
CHJIOBBIC
(axTopHI.

XapaKkTepUCTUKHU
CEe4YeHUN

Beenenue. BCO, I'XIIC.

1,2

1.2 . HanpspkeHus 1
nedopManuu.

Hamnpsokerus u nedopmarum

1.3.Pactsokenne-
C)KaTHe.
XapaKkTepUCTUKHU
MEXaHUYECKUX
CBOICTB
MaTepHUAJIOB

PacTsoxenne-cxxaTue

1.4 Kpyuenue u
n3rub

Kpyuenue u n3ru6d

2,3,5,6

2.1.Teopun
IPOYHOCTH

TeOpI/II/I MPOYHOCTHU

2.2.CnoxHOE
COTPOTHBIICHHUE

C1noxxHO€ CONPOTUBIICHHUE.

2.3.0npenenenne
nepeMeleHui B
YIPYTHX CHCTEMAaX

OO1mre MeTo/Ibl OTIpeIeICHUS TePEeMELICHHH.

12

2.4 Pacuér
MPOCTEHIINX
CTaTHYECKH
HEOTIPEIeITNMBIX
CTEeP KHEBBIX
CHCTEM

Pacuer craruuecku HEOIPCACITINMBIX CUCTEM

12

2.5. Ilunamuyeckas
Harpyska

JluHamMuuecKkue Harpy3ku. Y aap.

10

2.6.HanpspkeHus
HepeMeHHbIC BO
BpEMEHHU

Pacuer Ha IMPOYHOCTH IPHU HANIPSHKCHUAX, MUKITHICCKA
U3MCHAIUXCA BO BDEMECHU

10

11

2.7 ITpononbsHbIH
U MIPOOJILHO
MoTepeyHbI

n3rud npsiMoro
CTEpIKHSA

[TpoonbHBIN M IPOJONEHO-TIONEPEYHBIH H3THO

11

Hroro:

52

3.3.Conep:xkanue JeKIHil.
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1.1.1. Beenenue. BC®, I'XIIC. (A3: 8, CPC: 0)
Tun gexuun: MHPOpMAITMOHHAS JISKITHS
®opma opranmsaumu: JIekuus
Onucanne: OCHOBHBIE MOHATUS HAYKM 0 CONpPOTUBIIEHHE MAaTEPUAIIOB.

BuyTpennue cuiioBble ¢akTopbl, MeToa cedyeHuid. OnpeneneHue BHYTPEHHUX CHIIOBBIX (DakTOpoOB U

MIOCTPOCHHUE UX DITFOP.

Cratnyeckue MOMEHTHI. LleHTp TskecTH. MOMEHThI MHEPLMHU CE€YCHHH. | 'JIaBHBIE LEHTPabHBIE OCH.

Pamuycel nnepiini. MOMEHTBI CONPOTUBIICHUS CEYEHUH.

1.2.1. Hanpsixkenns u nepopmanuu (A3: 4, CPC: 0)
Tun gexnun: MHPOpMAITMOHHAS JISKITHS
®opma opranm3anmu: JIekius

Onucanue: HanpsokeHusi, HamnpspkKeHHOE M Je(POPMUPOBAHHOE COCTOSHME B TOYKE, THUIIBI
HaINpsHKEHHBIX COCTOSIHUMN. 3aKOH MapHOCTH KacaTelbHbIX HANpsHKEHU. [ TaBHbIe HaNpsKEHUS U TJ1aBHbIE

wiomaaky. Jlegopmarmu u nepemMenieHus

1.3.1. Pacrsizkenue-cxatue (A3: 6, CPC: 0)
Tun gexnun: MHPOpMAITMOHHAS JISKITHS
®opma opranmsaumu: JIekuus

Onucanue: PactspkeHne u cxatve mpsiMoro Opyca. HampspkeHusi B MONEPEYHBIX CEYCHUSX.
Hedbopmarmu u nepemertieHrs. 3akoH ['yka. PacueTs! Ha POYHOCTD U )KECTKOCTb ITPU PACTSHKEHUU-CKATHH.
OmbiTHOE W3y4YeHHE CBOMCTB MAaTepualioB IMpU pacTsHkeHuH. Jlparpammbl — 1e(OpMHUPOBAHMS.
XapakTepUCTUKU MEXaHUUYECKHX CBOMCTB Marepuana. TpeOoBaHUS K XapaKTEpUCTUKAM MEXaHHMUYECKHX

CBOMCTB KOHCTPYKIIMOHHBIX MaTepuanoB. KoadduimenT 3anaca npounoctu. Jlomyckaemble HampsyKeHHUS.

1.4.1. Kpyuenue n u3rud (A3: §, CPC: 0)
Tun aexknun: MHPOpMAITMOHHAS JISKITHS
®opma opranm3aumu: JIekius

Onucanue: Kpyyenue Opyca ¢ KpyIJibIM MONEPEYHBIM ceueHrneM. HarpspbkeHus B mornepedHoM
ceuenuu. [lepememienus npu kpydenuu. Kpyudenue Opyca ¢ mpsiMOYroyibHbIM ceueHueM. Pacuersl Ha

MMPOYHOCTH ITO0 J0IMYCKACMbIM HAIIPSKCHUSM. PacueTs! HaA )KECTKOCTb.

[Tnockuit m3ru6. OCHOBHBIE THMOTE3bI M oOmpeneieHus. HopManbHble W KacaTelbHBbIC HAIPSDKECHUS.
®opmyna J.M. XKypasckoro. Pacuerst Ha npounocts. [lepemernenust npu uzrude. AuddepenimansHoe
ypaBHEHHUE ynpyro JTMHUH Oanku. OnpeneneHue nepeMereHuii B mpocreimmx cinyyasx. [loreHunanbHas

SHEPrus yrnpyrou aedopMariim.
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2.1.1. Teopuu npounoctu (A3: 2, CPC: 0)
Tun gexuun: MHPOpMAITMOHHAS JISKITHS
®opma opranmsaumu: JIekuus

Onucanne: OCHOBHBIE TEOPUHU MPOYHOCTH. Teopus mpounoctr Mopa. Equnast Teoprs IpOYHOCTH.

2.2.1. Caoxuoe conporusienue. (A3: 4, CPC: 0)
Tun aexknun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3anmu: JIekius

Onucanue: CwioBbie (hakTopbl mpu CIIOKHOM conpotuBiieHnHn. Kocoit m3rub. OmnpenencHue
HanpspkeHnid. HelitpanpHas nmaus. [lepemerienne mpu kocoM u3ruOe. BHENEHTpeHHOE pacTshKeHHe-
cxkarue. HelitpanbHas muHus. SAnpo cedenus. M3rub ¢ kpydeHHeM KpyTJIbIX U HEKPYTJIbIX BasioB. OOmuii

cnyqaﬁ CJIOXKHOI'O COITPOTUBJICHUSA.

2.3.1. O6mme MeToabI onpenesenus nepememenuii. (A3: 6, CPC: 0)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranmsaumu: JIekuus

Onucanue: [loreHnmansHas >Heprust AedopManuy Mpu MPOU3BOJILHOM HarpyxeHuu. Teopema o
B3aUMHOCTHU pabot u nepemeniennii. Marerpan Mopa. Crioco6 Bepemtaruna. OmnpeneneHue nepemMenieHui

B IIPOCTPAHCTBCHHLIX CUCTEMaAX.

2.4.1. Pacuet craTuvecku Heonpeaeaumbix cucrteM (A3: 4, CPC: 0)
Tun nekuun: MadopmarmonHas JeKIus
®opma opranm3anmu: JIekius

Onucanne: Pacuer crarndecku HCONPCACIMMBIX CUCTEM MCTOIOM CHIJL. OKBHBAJICHTHAs CHCTEMA.

Kanonuueckue ypaBHeHust Mmerosa cuil. JleopmarioHHas mpoBepka.

2.5.1. lnnamuveckue Harpy3ku. Yaap. (A3: 4, CPC: 0)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekius

Onucanue: Cuiibl MHEPLUM M UX yYeT NPHU pacdeTe KOHCTpyKUMi. Vcnonb3oBaHME NMpHUHIMIA
Jlamambepa. PacdeTsl Ha IPOYHOCTH U )KECTKOCTD TIPH YIAPHOM JeHCTBUM Harpy3ok. Konebanus ynpyrux

cucteM. CBOOO/THBIC U BBIHYKICHHBIE KOJIEOAHHsI CHCTEM C OJTHOM CTETIEHBIO CBOOOIBI. SIBICHNE pe3oHaHca

2.6.1. Pacyer Ha MPOYHOCTH NPH HANPSKEHUSIX, IUKJIMYECKH M3MEHSIOIMXCH BO BpeMeHH (A3: 4,
CPC: 0)

Tun aexuun: MHPOpMAITMOHHAS JISKITHS
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®opma opranm3anmu: JIekius

Onucanue: CoOBpeMEHHBIE TNPEACTABICHUS O TMPOYHOCTH MATEPUANIOB IMPU HANpSKCHUSX,
LIUKIMYECKH W3MEHSIOIMXCS BO BPEMEHU. MeXaHu3M YCTaJOCTHOIO pa3pylIeHHs. XapaKTEPUCTHKH
LIUKIMYECKOro HarpyxeHus. OLleHKa CONpPOTHUBICHUS MAIOLNUKIOBOM M MHOIOLIMKIIOBOM YCTaJOCTH.
BnustHue macimrabHOro hakTopa v KOHIICHTpAIy. BIUsiHAE YMCTOTHI TOBEPXHOCTH, arPECCUBHBIX CPEJI, U
aCCUMETPUHM LIMKJIA HA COMPOTHUBJIEHUE YCTAIOCTH. TEXHOJIOTMYECKHE METONbl YIpOYHEHUus. BrusHue
TEMIEpaTypbl Ha CONPOTUBJIECHHE YCTAIOCTH. OCHOBHBIE NPUHLMUIBI PACYETOB HA IMPOYHOCTh MPHU
LUUKINYeCKOM HarpyxeHuu. KoadduimeHTsl 3amaca mo HOpMaJbHBIM M KacaTelIbHbIM HaNpsHKEHUSIM.

KoadduimenT 3anaca npu C10>KHOM CONPOTHBIICHHUH.

2.7.1. IlponoJibHbIH U POAOJIbLHO-TIoNepeuHblil n3rud (A3: 2, CPC: 0)
Tun gexnun: MHPOpMAITMOHHAS JISKITHS
®opma opranm3aumu: JIekuus

Onucanue: [TousaTrst 00 yCTONYMBOCTH M KPUTHUYECKUX HArpy3kax. 3agada Dinepa. 3aBUCHMOCTh
KPUTUYECKOW CHJIBI OT YCJIOBUM 3aKpeIUIeHUs cTepkHA. [loTeps yCTOMYMBOCTU IIPU HANPSKCHUSX,
NPEBBILIAIONIMX TpeAed  MponopHuoHaTbHOCTH.  IIpononsHo-Tionepeunsiii  u3rud. Pacuersr  Ha

YCTOMYUBOCTb.

3.4.IlpakTHyeckne 3aHATHS

Ne Pasznen Oo0bem, Jdunnaxr.
TeMa MPAKTHYECKOTO 3aHITHS
n/n | JUCHUTIMHBI 4acoB €IMHUTIBI
1.1.BHyTpenHue 1
CUJIOBbIE
[Moctpoenwue smop BCD npu pacTsokeHUU-COKATHH, KPYICHHH U
1 (haxTopHL. 6
n3ruoe.
XapakTepuCcTUK
1 CEUECHUH
1.1.BuyTpennue 2
CHIIOBBIE
2 (baxTopbI 4 Pacuer reoMeTpHIECKIX XapaKTEPUCTHK ISl CHMMETPHYHBIX H
PHI- HECUMMETPHYHBIX CEUCHHI.
XapaKkTepucTUK
U CEUCHUH
1.3.Pactspxenue 3,4
-coKaTue.
XapaKkTepucTUK
3 u 4 PacuéTel Ha MPOYHOCTP U KECTKOCTH MPH PACTIKCHUU-CIKATHU
MEXaHUYECKUX
CBOMCTB
MaTepHaJIoB
4 1.4 Kpyuenue u 6 Pacuétpl Ha TPOYHOCTH U )KECTKOCTH NIPU KPYUESHUH KPYTJIBIX U 3,5
n3rud HEKPYTIIBIX BaJOB.
5 2.2.CnoxHoe 8 PacueTsl Ha MPOYHOCTH MPH KOCOM U3rHOE U BHEIICHTPEHHOM 7,8
COTIPOTHBIICHHUE PaCTSHKCHUHN — CIKATHH.
2.3.0npeneneHu 12
6 € TepeMenIeHn i 4 Omnpeznenenne NepeMeneHni METOI0M HEIIOCPEICTBEHHOTO
B yIIPYTHX MHTETPUPOBAHUA
cucTeMax
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2.4.Pacuér 12
MPOCTEHIINX
CTaTUYECKH
7 8 Pacuer cratnuecku HeOMpeIeIUMbIX CUCTEM.
HEOTpeAeIUMBI
X CTEPIKHEBBIX
CUCTEM
HTroro: 40

3.5.Conep:xanue NPAaKTHYECKUX 3aHATHI
1.1.1. IToctpoenue 3mop BCP npu pacTszKeHUMH-CKATHH, KpydeHuH u usrude. (A3: 6, CPC: 8)
®opma opranmsauuu: [Ipakrnueckoe 3ansTre
Omucanne: Onpenenenne BCO npu npocredmmx Buaax aedopmaruii

1.1.2. Pacyer reoMmeTprnuyecKHUX XapaKTEePUCTHK IJIsi CAMMETPUYHBIX H HECUMMETPUYHBIX CEYeHM .
(A3:4,CPC: 4)

®opma opranmsauuu: [Ipakrnueckoe 3aHsTHE

Omucanne: Onpenenenue LT ceuennii. HaxoxxaeHue riaBHbIX [HEHTPAIbHBIX OCEH HHEPIUH.

1.3.1. PacuéTbl Ha MPOYHOCTD M *KECTKOCTH MPH pacTsikeHun-c:katum (A3: 4, CPC: 8)
®opma opranmsaumu: [Ipakrnueckoe 3aHsTHE

Onucanue: Onpenenenre MPOYHOCTHBIX Pa3MEPOB CTEPIKHEH. pacuéT nedopMariii u
HaTPSHKCHUN

1.4.1. Pac4éTpl Ha IPOYHOCTD M KECTKOCTH NMPU KPY4YeHHH KPYIJIbIX M HEKPYIVIBIX BAJIOB. (A3: 6,
CPC: 6)

®opma opranmsauuu: [Ipakrnueckoe 3aHsaTHE
Onucanue: Onpenenenne MPOYHOCTHBIX Pa3MEPOB BaioB. AHaIU3 nedopMaltuii U HarmpsHKEHUH.

2.2.1. PacueTbl HA MPOYHOCTH MPHU KOCOM M3ri0e U BHENIEHTPEHHOM PACTSKeHUH — cKaTHu. (A3: 8,
CPC: 8)

®opma opranmsauuu: [Ipakrnueckoe 3ansTre

2.3.1. OnpeneJieHne nepemMeieHNii MeTO0M HeNoCpPeACTBeHHOro nurerpupoBanus (A3: 4, CPC: 6)
®opma opranmsaumu: [Ipakrnueckoe 3ansTre
Onmucanue: OnpezneneHue NepeMeLIeHnH B yIIPYTUX CUCTEMAX

2.4.1. Pacuet craTuvecku Heonpeaeaumbix cucreM. (A3: 8, CPC: §)

®opma opranmsauuu: [Ipakrnueckoe 3ansTre
Onucanue: /[Bax/1bl CTATHYECKH HEOTIPEIETUMBIE IJIOCKUE PAMBI

3.6.JI1aGopaTtopHble padoThI

Ne Pazgen HaunmMeHoBaHMe J1a00paTOpPHOI HaumeHnoBanue Oobbem, JAunnaxr.
/0 | AMCHMIIMHBI padoThI JIa00paTOpUM 4acoB eTMHULIBI
1.3.Pactsmken JlabopaTopus 3,4
HcnplTanne MeTautnaeckoro odpasia
1 ue-cxKaTue. «ConpoTHuBieHHE 4
Ha PaCcTsHKCHHE
XapakTepuctu MaTepuanoBy, aya. 115.
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KH
MEXaHUYCCKUX
CBOWCTB
MaTepUaiOB
1.3.Pactsxen Jlabopatopus 3,4
ue-CoKaTHe. «ConporuiieHne
, Xapax;:lpncn/l Onpesesenne ynpyrix MaTepuanoBy, aya. 115. .
XapaKTEePUCTHK MaTCPHUAIIOB
MEeXaHUIECKUX
CBOMCTB
MaTepHaJioB
2.2.CroxxHOE JlabopaTopus 8
3 conpotuBiienn | Kocoit u3ru6 «CompoTuBreHue 4
e MaTepHuaoBy, a. 115.
2.2.CroxxHOE JlabopaTopus 8
4 COTIPOTHBIICHN | BHEIeHTpeHHOE pacTsHKEHUE CHKATHE «CompoTuBreHue 4
e MaTepuaoBy, a. 115.
Hroro: 16

3.7.Conep:xkanue 1a00paTOpPHLIX padoT
1.3.1. UcnbiTaHue MeTaJLuIHYecKkoro oopasua Ha pactsikenue (A3: 4, CPC: 2)
®opma opranuszanuu: Jlaboparopnas pabora
Ipuxpennennsie gaitab: Meroanuku CM.pdf

Onucanune: AHAIIM3 IEPBUYHOM TUArpaMMBbl pacTskeHui. OnpeneneHue NpOYHOCTHBIX
XapaKTEPUCTUK MAaTEPUATIOB

1.3.2. Onpenesienne ynpyrux xapakTepucTuk matepuajos (A3: 4, CPC: 2)
®opma opranmzanum: JlaGopatopHas padora
Onmucanue: OnpezneneHue ynpyrux XapakTepucTHK MaTepUaioB

2.2.1. Kocoii u3rub (A3: 4, CPC: 4)
®opma opranmzanum: JlaGoparopHas padora
Onucanue: CoXHOE CONPOTUBIIEHNE

2.2.2. BHeueHTpeHHOe pacTsikenue cxkatue (A3: 4, CPC: 4)

®opma opranmzanum: JlaboparopHas padora
Omucanne: CoXHOE COTTPOTUBIICHUE

3.8.KoutpoJs camocrosiTebHoil padotel (KCP)

Ne Paznen Oo0bem, Tema KCP
n/n | AMCHMILUIMHBI 4acoB
Hroro:
3.9.Conep:xkanne KCP

3.10.KypcoBble padoThbl U POEKTHI MO AUCHUIIHHE
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3.11.IIpoMeskyTOYHAS ATTECTALUSA
1.
IIpuxpennennsle ¢aiiabi: Bonpocs! k 3auéty o Conpomary.docx

2.

Ipuxpennennsie ¢aiijabi: Bonpocs! k sx3ameny mo Cormpomaty.docx

4. IHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JJIA
CAMOCTOSTEJBHON PABOTHI OBYUAIOIIUXCSI IO JUCIHUATLIMHE

1. OcHOBHAs 1 IOTIOTHUTENbHAS JTUTEPATypa 10 JUCHUTLTIHE
2. Pecypcbl nH(OpMaITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTh «IHTepHeT».
3. Pecypchl HayqHO-TeXHIUECKOH Onbmmorekn MAU.

4. npopManoHHble CTEH b Kadeaphl.

5.  ®OHJ OEHOYHBIX CPEJCTB /151 IPOBEJEHMS IPOMEKYTOYHOI
ATTECTAIIUU OBYYAIOIIMXCS O JUCIHUATIIUHE

Onucanue nokazaTrenel, KpUTEpUU OIIEHMBAHUSA KOMIIETEHIUM M OMHMCAHWE IIKaJl OLICHUBAHUS
OCYIIECTBISIIOTCS B cOoOTBeTcTBUU C [lomoskeHneM o OauIbHO-pEHTHHTOBOM CHUCTEME OIICHKHU
pe3yabTaToB 00yueHus cryaeHToB no aucuurumne (IIpuka3z Ne42 ot 04.04.2014 «OO6 yTBepKICHUH
MOJ0KEHUS «PEUTHHT IO TUCITUTIIIUHEY ).

st oneHWBaHUST MHTETPUPOBAHHBIX M MPAKTHKO-OPUECHTUPOBAHHBIX 3aJaHUN OO0yJarOIIHXCS

WCIIONB3YIOTCS cleayrone kputepun 1o 100-0amibHOM mIkane:

1. ®opmynupoBaHue MpenCcTaBICHHON HH(OpMAIK B BUE TPOOIEMBI;
2. Ilpennoxxenue crocoda pemeHus npoodIemsl;

3. O6ocHOBaHME crI0CO0a peeHUs MPOOIEMBI;

4. JlemoHCTpanus criocoda pemeHus mpooIeMsbl.

O1ieHUBaHUE OCYIIECTBISETCS O CICAYIOMIEH IIKaJIe:

100-0annpHas mkana Pe3ynbTat ocBOEHNA
MmeHee 40 Kputepnii He copmupoBan
41-70 Kpurepuii 4eTko He BhIpaKeH
71-100 Kpurepuii BeIpakeH 4€TKO

I[J'I}I OLICHUBAHUWA CUTYAallUOHHBIX 3aI[aHI/II>'I HCIOJIB3YCTCA CIICAYIoIIas IIKaia:

100-0annpHas mkana Pe3ynbTaTr ocBOCHUA

oOyJaromuiicss He MOXeT chOpMyITHPOBATH
meHee 30

npo0sieMy, MpeACTaBIEeHHYIO B 3aJaHUU
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31-50

oOyuJatromuiicss GopMyJIUpyeT NOCTABICHHYIO
3a/1a4y, y Hero chopMupoBaHbI
M30JIMPOBAHHBIC 3HAHUS M YMEHHUS, OJTHAKO
OTCYTCTBYIOT HHTCTPUPOBAHHBIC ITOHATHUA U
HAaBLIKH, B PE3YJILTATC UCT0 JOMYIICHBI

OIMOKHU B PEIICHUN U 3aJaHUEC HC BBIIIOJIHCHO

51-80

3aJlaHuE BBINOJIHEHO, 00yJaromuiics
MIPUMEHSET 3HaHUS ISl peLIeHUs
MOCTABIIEHHOW MPOOJIEMBI, OJHAKO HE
c(hOpMHUPOBAHBI KOMIIETEHIIUH, BCIEICTBUE
4ero 00y4aroIuiics UCIIBITHIBACT 3aTPyAHECHHUS

B ICMOHCTpAallun CII0CO00B peUICHUA 3a1a9U

81-100

3a/1aHK€ BBIOJIHEHO KaK B TEOPETHUECKOM,
TaK U B IPAKTUYECKOM IUIaHe, 00ydarouiics
JIETKO JIEMOHCTPHUPYET CBOIO KOMIIETEHTHOCTh

10 ITAHHOMY BOIIPOCY

@DOHBI OTICHOYHBIX CPEICTB, MO3BOJISIOIINE OIICHUTH PE3yJIbTAaThl 00YYEHHUS, BKIIOUAIOT B CEOS:
®  BONPOCHI K MPOMEKYTOUHON aTTeCTallUU.

[lepeueHr KOMIeTEHUUH U 3Talbl UX (OPMUPOBAHUS IPUBEIEHBI B CIEAYIOLICH Ta0nuIIe:

N Mudp Komnerennus Jrtanbl GOpMUPOBAHUS KOMIETCHIIUH

1 IK-2 CnocoGHOCTs  BBIOMpaTh  OCHOBHBIE 1 | JICKIMH:
BCIIOMOTATENbHBIE MaTepHabl qs | 1. Beenenne. BCO, TXTIC..
W3TOTOBJICHUS n3aenuii, criocobpr | 2- HanpsokeHust u epopmanu .
PEAIM3ALME  OCHOBHBIX TEXHOJOrHUecKux | - DACTSUKEHHE-CKaTHe.
NPOLECCOB, AHAJTUTHYECKME W YHCIECHHBIE 4. Kpyuenue u u3rud.
METOIbI npu paspaboTke ux | 5. ClOXkKHOE CONPOTHBICHHUE. .
MATEMATHUECKHIX Mojienieii, METOIBI 6. O0mIme MeTobI OTpeICICHNS IePEMETICHAN. .
CTAHJAPTHBIX HCIBITAHHUA 10 OIPENEICHUIO 7. PacyeT cTraTH4eCKH HEONPEAEIUMBIX CUCTEM .
(hU3UKO-MEXaHUYECKUX CBOWCTB u
TEXHOJIOTUYECKHX TOKA3aTeNEH MaTepuanoB
U TOTOBBIX HSHGHHﬁ, CTaHILapTHLIe METOAbI
WX  IIPOEKTUPOBAHMA,  [POrPECCUBHBIE
METObI SKCILTYaTAIlMU H3AENIUiA

2 OTIK-6 CHOCOBHOCTS  HCHONB30BATh  OCHOBHbIe | YMETh HCIIOJIb30BaTh OCHOBHBIC MTOJIOXKEHHS, 3aKOHbI
HOJIOKEHHUS, 3aKOHBI U METOIbl MeXaHuky u | ¥~ MCTOIBl  MCXAHUKM  H TEXHOJIOTHH B
TeXHOIOTHi B HO3HABATEILHOM u | MO3HABATENILHON M NPO(PECCHOHANIEHOM NesATEbHOCTH
npoEeCCUOHAILHON  JEATENLHOCTH ISt Cemecrpsr - 3, 4
pELIEHNs TUIIOBBIX 3a[a, TEXHOJIOIHYECKOTO
obecrieueHust, 00CITY>KUBaHUS U T.I1.

KoMIuIeKT THIIOBBIX HHIMBHAYAJbHBIX 3aJaHUii
Ne Paznen Oobem,
HauMeHoBaHMe THIIOBOIO 3aAaAHUS
n/n JUCHUTLIHHBI 4acoB
Buytpennne
1 CHJIOBEIC 12 PACUET TEOMETPUYECKNX XAPAKTEPUCTUK IUIOCKUX CEUEHUIA
(haKkTOpBHL.
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XapaKkTepUCTUKHU
CeUYeHUH

PACYETBI HA [TPOYHOCTH U KECTKOCTbD ITPU [TIPOCTEMIIINX

Kpyuenue u
2 i 12 BUIAX JEOOPMALINN
3 CrnoxHoe 12 PACUETHO-ITPOEKTMPOBOYHA I PABOTA «PACYETHI HA
CONIPOTHUBJICHUE IMPOYHOCTG ITPU CJIOXKHOM COIIPOTUBJIEHU N
Pacuér
MIPOCTEHIINX
4 CTaTUYECKH 12 PacuetHo-npoextupoBoynas padora «PACUET CTATUYECKU

HEOIpEeAEeIUMbIX HEOIPEAEJINMBIX CUCTEM»
CTEP)KHEBBIX
CHCTEM

Hroro: 48

Copep:xanne TUNOBBIX 3aaHUI
1.1.1. PACYET TEOMETPUYECKHNX XAPAKTEPUCTHK IIJIOCKUX CEUEHUI(CPC: 12)
TemaTuka: ['eoMeTpruecKre XapaKTEPUCTUKHU TIOCKUX CEYEHUI
Twun: Pacuernas pabota

Ipuxpeniennsble ¢aiabi: Tunossie npumepsl PI'P3.docx

1.4.1. PACYETBI HA IPOYHOCTD U ) KECTKOCTb ITPU MPOCTEMIIINAX

BUJAX JE®@OPMALINHU

(CPC: 12)
Temaruka: IToctpoenue smop BCD ¢ nocnenyronymM pacuéToM Ha IPOYHOCTH U KECTKOCTD
Tun: Pacuernas pabora

Ipuxpennennsie ¢aiiabi: Tunossie npumepsl PI'P4.docx

2.2.1. PACHETHO-ITPOEKTUPOBOYHASA PABOTA «PACYETBI HA ITPOYHOCTDH IIPHU
CJIO’KHOM COITPOTHUBJIEHUUN»(CPC: 12)

Tematuka: C10’)XHOE CONPOTHBIICHUE
Tun: Pacuernas pabora

Ipuxpennennnie ¢aitabr: Coopauk 3ananuii k PI'P.pdf

2.4.1. PacyerHo-npoextupoBouHasa padora «PACYUET CTATHYECKHW HEONIPEJIEJIMMbIX
CUCTEM»(CPC: 12)

Temaruka: OnpeneneHue nepemMelieHUd B ynpyrux cucreMax. CTaTMUECKH HEONpeAeIuMbIe

CUCTCMBI.

Tun: Pacuernas pabora

Bonpockl kK NPpOMeKYTOYHOU aTTeCTALMM
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((COHDOTI/IBJICHI/IC MaTcpuaIoB»

1. 3a4yer ¢ ouenkoii (3 cemectp)
Ipukpensiennsnie ¢aiiani: Borpocs! k 3auéty mo Conpomary.docx

2. Ok3ameH (4 cemecTp)
IIpuxpenyennbie (aiiabi: Bornpocs! k sx3ameny no Conpomaty.docx

6.  NEPEYEHb OCHOBHOI U JONOJHUTEJIBLHON YUEBHOM JINTEPATYPBI,
HEOBXOJUMOI1 JUISI OCBOEHUS JUCIMUILINHBI

a)OCHOBHAs JIUTepaTypa:

1. dapxos A.B., IHImupo I'.C. Conpotusnenue marepranos. M.: Beiciias mkomna, 1999 r.

2. lllenodact B.B. OcHoBbI npoekTupoBanus MammH. M.: ATIM, 2005 .

3. ®eonocheB B.M. Comnporusnenue marepuanos. M.: MI'TY um H.D. baymana, 2001 .

4. I'abunymmn 3.P. [Toctpoenue smrop BHYTPEHHUX CHIIOBBIX (hakTopoB st 6anok. M.: MATH, 2005 T.
5. I'abupymmun 3.P. [ToctpoeHue smiop BHyTPEHHUX CHIIOBBIX (pakTopoB B pamax. M.: MATH, 2005 .

6. ITonsaxos O.A., Illyropes F0.1O. Onpenenenne MexaHnueckux cBOMCTB MaTepuaioB. M.: MATH, 2008

T.

0)I0onOTHUTEIBHAS JIUTEPATYpa:

1. MakapoB E.I'. ConpoTuBieHre MaTepuaioB C HCIOJIb30BAHUEM BBIYMCIUTEIBHBIX KOMIUIEKCOB M.:

Bricmas mkoma, 2009 r., 409 c.

2. Bonocyxun B.A., JlorsunoB B.b., Erymienko C.H. Conporusnenne marepuanos. M.: UL PUOP: HULL
NHOPA-M, 2014, 543 c. (Beiciee o6OpaszoBanue: bakamaspuar) ISBN 978-5-369-01159-1,
http://www.znanium.com/

3. Koprun A.B. ConpoTtuBieHre MaTepraioB ¢ MpUMepaMH pelieHus 3a1ad B cucteme Microsoft Excel:
Yuebnoe nocodue. M.: UHOPA-M, 2011, 389 c. (Boicmiee oOpaszoBanue). ISBN 978-5-16-004840-6,
http://www.znanium.com/

7. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJAUMBbIX JIJIs1 OCBOEHUSA JUCLHHUIIJINHBI
Hns  obecneueHust  00pazoBaTENbHOIO  Mpolecca IO  JAUCHUIUIMHE — O0YyYaroIuMCs
MPEIOCTABIIAECTCS BO3MOXHOCTh KPYTJIOCYTOYHOTO JMCTAHIIMOHHOTO WHIUBUIYaJbHOTO JOCTyHa K
ANEKTPOHHBIM OUOIMOTEUHBIM CHUCTEMaM M3 JII000H TOYKH, B KOTOPOM HMEeTCs AOCTYN K CETU

«nTepuer».
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HaumenoBanue pecypca HNHuTepHeT-CCHLIKA HA pecypce
"ZNANIUM.COM"
DneKTpOHHAas OoubIroTeYHAS cucrema | http://znanium.com
"ZNANIUM.COM".

000 "U3pareancrBo Jlanp"

DnektpoHHas oudnauoreunas cucrema OO0 e.lanbook.com

"N3naTrenbcTBo JlaHn'".

00O "JsexTpoHHoe M31aTeabcTBO FOPAVIT"
DnektponHas 6ubmmoredHas cucrema FOPAUT. DBC | http:/biblio-online.ru,
"JlerenapHble KHUTH" https://biblio-
online.ru/catalog/legendary

JuekTpoHHas Oubdmoreka MAU

DnexTponnas oubimoreka MAU (cobctBennocts MAM). |  http://elibrary.mai.ru/MegaPro2/

Web
JaexkTpoHHast Oubamoreka Koncopuuyma azpokocmMuyeckux By3oB Poccun
DeKTpOHHAs oubmmoreka Koncopuuyma | http://elsau.ru
a’pPOKOCMHUUECKHX BY30B Poccuu.
bubauorexka POPU

bubmmorexa POOU ‘ http://www.rfbr.ru/rffi/ru/library

Ennnoe oxkHO 10cTyna K 00pa3oBaTeIbHBIM pecypcam
EnnHoe 0kHO H0oCcTyma K 00pa3oBaTEIbHBIM pecypcam ‘ http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
000 "PYHDB"

OnexTponHas 6ubnmoreunas cucrema eLIBRARY. ‘ http://elibrary.ru

000 "HauuonanbHbii HuppoBoi pecypce "Pykont"
00O "HanuonansHbii udpoBoii pecype "Pykont". ‘ http://text.rucont.ru

000 "UBHUC™
000 "UBUC". | http://ivis.ru
00O "HUnTerparop aBTopckoro npasa'
OO0 "Uurerpatop aBropckoro mpasa" 1Qlib. ‘ http://www.iglib.ru/
®I'BpY "PI'B"
OnekTpoHHas 6ubnnoreka auccepranuii PI'b. http://dvs.rsl.ru
HanmonaneHas anekrponnas 6ubnuoreka (HOB). http://H36.pd
HIT HOUKOH

Hekxommepueckoe apTHEPCTBO "HaumonaneHblit | http://archive.neicon.ru
OnexTponHo-UHpopmarmonnsiit Koncoprmym".
HayuHble MOJIHOTEKCTOBBIE PECYPChI U3/1aTENLCTBA http://link.springer.com/
Springer (apxuB).

HayuHble TOJTHOTEKCTOBBIE IKypHaimbl —u3garenscrsa | http://www.tandfonline.com/
Taylor&Francis Group (apxuB).
ba3za nanubix GreenFile kommannu EBSCO. http://www.greeninfoonline.com.
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http://www.tandfonline.com/
http://www.greeninfoonline.com/

BHemneskoHOMHU4YecKkoe 00beJUHEeHHe ' AKAJeMHUHTOPr"

American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'bY "T'TTHTHB Poccuun"

baza gamneix Web of Science (mpaBooOmamarens - | www.webofscience.com

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

baza nannbix Scopus uznarenbcrsa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http://link.springer.com/
00pa3oBaTEeNbHBIX IEIISX. http://www.nature.com/

Springer

Nature

basa mannsix kommanuun EBSCO Publishing: http://search.ebscohost.com

BJ] CASC. BJ] MathSciNet via EBSCOhost.
Hay4Hble  MOJHOTEKCTOBBIC  JKypHansl W kHurd | http://www.sciencedirect.com
u3narenscTBa Elsevier. http://www.elsevierscience.ru/pro

ducts/science-direct
POOU
HaydHble TOJIHOTEKCTOBBIC aHTJIOSI3BIUHBIC KypHaibI | Nitp://pubs.acs.org.
American Chemical Society.

S.METOJNYECKHE YKA3AHUA 1A OBYYAIOIIUXCA 11O OCBOEHUIO
JANCHUITINHBI

OddekTUBHBIM CIOCOOOM pPa3BUTHS TBOPYECKHUX CIOCOOHOCTEH CTYACHTOB NPH H3YYCHUH
AUCHUIINIMHBI ABJISCTCA CaMOCTOATCIbHAA pa60Ta, KOTOpas HalCJICHa Ha Hpopa60TKy CTYACHTaMU
MaTepuasa MpoueAnX KOHTAKTHBIX 3aHATHH U OJITOTOBKY K IPEACTOSAIIUM 3aHATHSIM.

CaMocTosTenspHast pa60Ta CTYACHTOB IIPOBOAUTCA HWMH B COOTBCTCTBUH C CO6CTB€HHBIMI/I
BO3MOXXHOCTSIMU.  MOXHO, OJHAaKO, pPEKOMEHJOBaThb TIPYNIOBOE HM3y4YE€HHE  MAaTepUaloB,
o0ecreunBarIIee COBMECTHYIO pPabOTy HECKOJIBKHUX CTYJIEHTOB, UYTO TIOJOXKUTEIBHO BIHUSET Ha
KauecTBO MPOPabOTKU MPOrpaMMBbI Kypca.

B 10 Xe BpCEMsA BBICOKAsA CTCIICHL YCBOCHHA H3yqaeM01‘/’1 AUCHUIUIMHBL JOCTUTACTCA TIpH
MMOCTOSITHHOM paboTe CTYAEHTOB HaJ TEKYIIMM MaTepuajioM. B 3Toil cBs3u jkemareiabHa mpopaboTka
JICKIMOHHOI'0O MaTtcpuaja B ACHL €ro IPOYTCHUA, YTO IO3BOJISACT, BO-IICPBBLIX, OIICPATUBHO (Ha
clIeyIolel JIeKIIMM) CHUMAaTh BO3HUKAIOIIKME BOIMPOCHI U, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaHUU IO
AJUCHUIIIIMHE 3aJ0JTr0 J0 HpOMG)KyTO‘IHOﬁ arrecraluu.

[Ipy moAroToBKe K MPAKTUYECKUM 3aHATHSAM Takke HeoOXxoAuma MpopaboTKa JIEKIIMOHHOTO
MaTtepuanga. ITO MO3BOJUT OCO3HAHO paboOTaTh C MpeIaraéMbM MaTEepHalIOM MpErojaBaTeleM Ha
MPAKTUUYECKOM 3aHITHH, a, CIIEJJOBATENIbHO, 3aKiaJbIBaTh 0a3y METOJMK M MPUEMOB MpU PEIICHUU
MPAKTUYECKHX 3a]1a4.

[Ipu m3ydeHun marepuaia HEOOXOIMMO JAeNaTh aKLIEHT HE Ha 3a3yOpuMBaHUMU MaTepuasa, a Ha
IIOHUMAHHUE €ro (1)143quc1<0171 CyTH, YTO Pa3BHUBACT MBINUICHUC W MO3BOJIACT MOHATH MCTOJ0JIOTHIO
M3y4aeMoM JUCHUIIINHBIL.

Jlexyuu:

B xo7e 1eKIMoHHbIX 3aHATUH HEOOX0IMMO BECTH KOHCIIEKTHUpOBaHHUe yueOHoro matepuana. Obpamars
BHHUMaHHE Ha KaTeropuu, (GOpMyIHpPOBKH, PACKPBHIBAIOIIME COAEPKAHME TEX WM UHBIX SIBICHUN U

MponeCcCoOB, HAYYHBIC BBIBOJBI U MPAKTUYCCKUC PCKOMCHAAIIUH.
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JXenarenbHO OCTaBIATH B paboYMX KOHCHEKTaX IOJs, IZA€ JelaTh IMOMETKH U3 PEKOMEHIOBaHHON
JUTEpaTyphl, JOMOJHAIOIIME MaTeprall MIPOCIyIIaHHOM JIEKIIMHU, a TaKKe NMOJYEpPKUBAIOIINE 0COOYIO
BaXHOCTb T€X UJIM UHBIX TEOPETUUECKHUX IOJIOKEHUH.

PexoMeHnayercs 3aaBaTh IpenofaBaTel0 YTOUHSIOIINE BOIPOCHI C 1IENBIO0 YSICHEHUSI TEOPETUUECKUX
MOJIO)KEHUH, Pa3pelICHUs CIOPHBIX CUTYAIUH.

CBO#l KOHCHEKT JEKIMH cleayeT JopaldaTblBaTh, [ejlasi B HEM COOTBETCTBYIOLIME 3alUCH U3
JUTEpaTyphbl, PEKOMEHOBAHHONW MpenojaBareieM M MPeIyCMOTPEHHON pabodel mporpaMmon ams
paboueii nporpammsl aucuutuinHbl (PTLT).

Jlns NOHMMaHMA MaTepuaga W KAaueCTBEHHOIO €ro  yCBOGHMsSI PEKOMEHAyeTcs  Takas
MI0CJIEI0BATENBHOCTD U MPOIOJIKUTEIBHOCTD JEHCTBUI:

- 3yueHune KOHCIIEKTa JIEKIIUU B TOT K€ JeHb (rmocie jekun): 10-15 MunyT.

- MI3yueHue KOHCIIEKTa JIEKIUY 32 JIEHb Niepe] cienyromei gekuueit: 10-15 MunyT.

- V3ydeHue TeopeTHueckoro MaTepuaa 1o ydeOHUKY U KOHCIIEKTY: 2 yaca B HEJIEO.

- B Teuenne venenu 1 yac paborath ¢ muTepaTypoi B OMOIHOTEKE (3JIEKTPOHHOM OMOIHOTEKE).
Pexomennamuu o padote ¢ IUTEpaTypoil 3aKIII0YAIOTCS B HEOOXOIUMOCTH U3Y4YeHUsI HHPOPMAIIUH 10
M3y4aeMol TeMaTHKE U U3JI0KEHHOH B yueOHMKaxX, y4eOHbBIX TOCOOUSIX, IEPUOTUIECKUX U3TAaHHSIX.
Pexomenyercs nmociie uzydeHus: odepeHoro naparpaga ydeOHUKa BBITOJHUTh HECKOJBKO MPOCTBIX
yOpaXHEHUI Ha JaHHy! TeMy. KpoMe TOro, oueHb HOJE3HO MBICICHHO 3a7aTh cede cieryrolue
BOIIPOCHI U IONTPOOOBATH OTBETUTH HA HUX:

- 0 uéMm 3TOT maparpad?

- KaKHe HOBBIC ITOHSTHS BBEIECHBI, KAKOB UX CMBbICII?

- 4TO JaAyT OTU IMOHATHA HA HpaKTI/IKC?

Cemunapckue 3anamus:

BaxxHoli cocTaBHOW YacThi0 y4eOHOTO IMpoIlecca B BY3€ SBISIOTCS CEMHHApPCKUE/TIPAKTHUECKHUE
3aHATHA. [I1aHBI CeMUHAPCKUX 3aHATHH, UX TEMATHKA, pEKOMEHyeMast JINTEpaTypa, Leib U 3a7adu e
M3YyYEHUS COOOIAIOTCS MPeroaaBaTesieM Ha BBOAHBIX 3aHATHAX i Oepytcs u3 PI1/I.

IToaroroBka K CEMHHAapPCKOMY 3aHITHIO BKIIIOUAET 2 3Tamna: 1-il — opraHn3allMoHHbIN; 2-11 - 3aKperieHne
U yriryOseHne TeopeTHuecKux 3HaHuil. Ha mepBoM 3Tame cTyieHT MIIaHUPYEeT CBOIO0 CaMOCTOSTENIbHYIO
paboTy, KOTOpast BKIIOYAET:

- ySICHEHUE 3a/IaHus Ha CAaMOCTOSTENIbHYIO padoTy;

- O100p PEKOMEHI0BAaHHOH JINTEPaTypPhI;

- COCTaBJICHHE IJIaHa pabOThI, B KOTOPOM ONPEAEISIOTCS OCHOBHBIE ITYHKTBI TPEICTOSIIEH TOATOTOBKH.
Bropoii sTan BKIIOYAaET HENOCPEICTBEHHYIO NMOATOTOBKY CTyAEHTa K 3aHATHIO. HaumHate Hamo ¢
M3yYEHUs] peKOMEHJOBaHHOW nuTeparyphl. Ha ekiuu oObIYHO paccMaTpuBaeTcsl He BECh MaTepHal, a
TOJIBKO €ro 4acTh. OCTabHast €ro 4aCTh BOCIIOIHSETCS B IIPOLIECCE CAMOCTOATENBbHOM paboTel. Ocoboe
BHUMaHME IpPU 3TOM HEOOXOAMMO OOpaTUTh Ha COJEp’KaHME OCHOBHBIX IOJIOKEHHH U BBIBOJIOB,
OObsICHEHUE SABJICHMA U (AKTOB, YSACHEHHWE TPAKTUYECKOTO MPHIOKEHHUS pPaccMaTpUBaeMbIX

TCOPCTUYICCKUX BOIIPOCOB.
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[Ipu HEOOXOmuMMOCTH cleayeTr oOpamaThCs 3a KOHCYJIbTAallMEW K mpernonaBarento. Ha cemumHape
KKl €ro y4aCTHUK JIOJDKEH OBITh TOTOBBIM K BBICTYIUIEHHIO 110 BCEM IOCTaBJICHHBIM B IJIaHE
BOIIpOCaM, IMPOSABIATE MAKCUMAJIBbHYIO AKTHUBHOCTH IMPU HUX PACCMOTPCHUMU. BBICTyHJIeHI/Ie JOJIZKHO
CTPOUTHCS CBOOOIHO, YOSTUTEIHHO U apryMEeHTUpoBaHo. [IpenonaBaTens cinequt, 4yToObI BHICTYIUICHUE
HE CBOJIUJIOCH K PETPOyKTUBHOMY YPOBHIO (ITPOCTOMY BOCIPOM3BEIECHUIO TEKCTA), HE JOIMYCKAETCs U
MIPOCTOE YTEHHE KOHCIEKTA.

HpI/I MOATOTOBKC K MPAKTUYCCKHUM 3aHATUAM, 06y‘-IaIOH_II/IMC$I H€O6XOI[I/IMO HU3Yy4YUTh OCHOBHYIO
JUTEpaTypy, O3HAKOMHUTBHCS C JOMOJHUTEIBHOM JIUTEPATypOil, HOBBIMU IyOJUKAIMSIMH B
MEePUOINYECKHUX U3TaHMIX: )KypHallaxX, razeTax u T.4. [Ipy 3ToM ydecTh pekoMeHaaluu npenogaBaTens
u TpeboBaHMs y4ueOHOI mporpaMmMbl. B Xozie moAroTOBKM K MPAKTUYECKUM 3aHSATHSAM HEOOXOAMMO

OCBOUTH OCHOBHBIC TOHATUSA U MCTOJUKHU paCUCTa HOK%&TGHGI\/’I, OTBCTUTH HAa KOHTPOJIbHBIC BOITPOCHI.

Iloozomoska k 3auémam u K3aMEHAM:

ITpu moaroroBke K 3a4€Ty MO AUCLUIUIMHE OOYYaroIMIcs MpopadaThiBaeT COAEp’KaHUE JIEKIHN 110
CBOEMY KOHCIEKTY U 110 peKOMEHJ0BaHHBIM yueOHHKaM. Ha Kaxaplil Bompoc, 00yJaronuiics 10KeH
HaNKcaTh IJIAH OTBETA, KPATKO MEPEUUCIUTh M 3alIOMHUTh OCHOBHBIE (DAaKThI, rmosioskeHus. Ha srane
MOJrOTOBKH K 3a4eTy 00y4aroIMicsi CHCTEMATU3UPYET U UHTErpUpPyEeT HHPOPMALIUIO, OTHOCSIIYIOCS K
pasHBIM pa3jiesnaM JIEKIIMOHHOTO MaTepuaia, Jydlle MOHMMAET B3auMOCBA3b Pa3IM4YHBIX (DAKTOB U
MOJIOKEHUN AUCUUIUIMHBI, BOCIIOJIHSET MPOOEIIbl B CBOMX 3HAHUSX.

Memoouueckue pexomenoayuu K 3a0aHUAM:

BeInosHeHHEe JOMaNIHETO 3aJaHusl CTYIEHTOM SBIISIETCA MOBTOPEHUEM, 3aKPEIJICHUEM U YCBOCHUEM
IIPOMJCHHOIO HAa 3aHATUM MaTepHalla, MOATOTOBKA K M3YyYEHHUIO HOBBIX BOIPOCOB, PACIIMPEHUE U
yriayOsieHue 3HaHUH, (OpMUpPOBaHHE YMEHUN W HaBBIKOB. IIpenongaBarens GopMyaupyeT JoMaliHee
3aJJaHle ONTUMAJIBHBIM MO0 00BEMY M COJEPKAHHMIO C BONPOCAMH JUIsl OOCYKICHHUS U PacCUECTHBIMHU
3aJla4aMH, IperoIaras IpeeMCTBEHHOCTh IIEPEX0/1a OT PAHEE U3YYEHHOTO K HOBOMY.

Tembr pedepaToB, Kak MPaBWIO, MOCBSIICHBI PACCMOTPEHHIO ONHON mpobiembl. O0BEM pedepara
MOXeT ObITh OT 12 10 15 cTpaHMIl MAIIMHONMUCHOTO TeKCTa. TeKCToBas yacTb pPabOThI COCTOUT U3
Beenenusi, OCHOBHO# YacTH M 3aKII0YECHUS.

Bo BBeneHMH CTYyIEHT KpaTKO OOOCHOBBIBAECT aKTyaJIbHOCTh M30paHHON TeMbl pedepara, pacKpbIBaeT
KOHKpETHBIE IIeJIM M 3aJauyd, KOTOpble OH cOOMpAeTcsl pelmuTh B XOJI€ CBOEro HEOOJBIIOro
UCCIIEI0OBaHUS.

B ocHOBHOI "acTH MopoOHO paCKphIBAETCS COACPKAHUE BOIIPOca (BOIPOCOB) TEMBI.

B 3akirodueHuH KpaTko JOJKHBI ObITH c(hOPMYJIHMPOBaHBI MOJYyUYEHHBIE PE3yJIbTAaThl UCCIEIOBAHUS U
JaHbl BBIBOJBL. KpoMe TOro, 3aKkiIfoueHue MOXKET BKIIIOYATh NMPEUIOKEHHUS aBTOPa, B TOM YHUCIIE U 110
JanbHeHIeMy U3yUeHHIO 3aMHTEPECOBABIICH ero mpoOIeMbl.

B cnucok nuTteparypbl (MCTOYHMKOB M JIMTEPATYpbl) CTYAEHT BKJIOYAET TOJBKO TE JOKYMEHTHI,

KOTOPBIE OH HCITOJIb30BaJl TIPU HanMcaHuu pedepara.

9. IEPEUEHb HH®OPMAIIMOHHBIX TEXHOJIOT I, UCIIOJIb3YEMBIX ITPH
OCYHIECTBJIEHUH OBPA3OBATEJIBHOI'O ITPOLHECCA 110 IUCHHUIIJIMHE
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JlucuuIuiiHa  OpUEHTHPOBAaHA HA IPUMEHEHHME KOMIIBIOTEPHOW TEXHMKH, PpECypcoB
MH(POPMALIMOHHO-TEIEKOMMYHUKALMOHHONW cetn «HTepHeT», 3nekTpoHHOM O6ubmmorekn MAW nns
MoucKa, cOopa, XpaHeHusI, 00padOTKH U MIPEACTaBICHHUS HH(OPMAITUH.

ITporpammuoe obecnieuenune, MTHTepHET-pecypcChl, 3JEKTPOHHbBIE OMOIMOTEYHBIC CUCTEMBI:

[MakeT nmpukmagaeix mporpamm APM WinMachine:

1. momyns APM WinBeam - pacueT u mpoeKTUPOBaHHE OATOUHBIX AIEMEHTOB KOHCTPYKIIHH,

2. moayas APM WiInTruss - pacdyer U MpOEKTUPOBAHKE IIOCKUX (DEPMEHHBIX KOHCTPYKIIHIA,

3. mogyne APM WINFEM2D - pacder u HampspKeHHO-Ae(OPMHPOBAHHOTO COCTOSIHUS TUIOCKUX
JeTaneid METO0M KOHEYHBIX JIEMEHTOB

Bupryanbnsiii tabopatopusiii kommieke Columbus2007

HNuTepHeT-pecypcebl:

— BCE Marepuajbl pa3MmenieHsl Ha caiite CtynuHckoro ¢mimana MAU B paznene «bubnuoreka» mo
anpecy: http://www.sfmai.ru

— http://mysopromat.ru/ (CaiiT cogep>kuT KOHCIIEKT JeKIHi 1o Kypcy «ConpoTuBiieHre MaTepuanosy,
ucroputo co3aanus u cranoBieHnst COITPOMATA, kak yueOHOT0 mpeaMeTa, OMMMCaHNEe COBPEMEHHBIX
METOZOB KOHCTPYMPOBAaHHUS W pacyera W3JeNUid Ha MPOYHOCTh U JOJTOBEYHOCTH, CTATUCTHUECKUE
MeTOABl 00pabOTKH Pe3yIbTaTOB MEXaHMUECKUX HCIBITAHUH, ONMCAaHUE COBPEMEHHBIX IPOTrPAMMHBIX
komiiekcoB CAD/FEAwM mone3Hble CripaBOYHbIC MaTEPUAIIbI)

— http://www.soprotmat.ru/ (Caiir comepKUT KOHCIEKT JeKmuid 1Mo Kypcy «CompoTuBieHne
MaTepHaloB», METOIMYECKHE YKa3aHUS K PELICHHIO 3314 110 PAa3JIMYHbIM pa3zesa Kypca, ClipaBOYHbIe
MaTepHalbl, TECTHI AJI1 CAMOKOHTPOJIS)

10. ONMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bI IO OCBOEHUIO
TV CHATIIAHBI

Jlaboparopust «MHpOpManOHHAsT TOAAEPKKA KU3HEHHOTO IHMKJIAa TpoayKuum», a. 105, 18
KOMITBIOTEPU3UPOBAHHBIX TOCAAOYHBIX MeCT. KOMIIEKT MynIbTHMEIUHHOTO O000pYIOBaHHUS
(3KpaH HACTEHHBIM MPOEKTOPHBIN, MpoekTop BenQ, mocka MarHUTHO-MapKepHas), MPUHTED,
noctyn B IHTEpHET uepe3 JOKAIbHYIO CeTh, JIUIIEH3MOHHBIN MaKeT CHCTEeMHOTO U oducHoro [10,
crrenmanbHoe ymreH3norHoe [10 Inventor, Solid Works, QForm, APM Winmachine, Columbus,
NanoCAD Mexanuxka.

Jlaboparopust «CompoTtuBiieHne marepuaioBy», a. 115. OOopymoBaHue sl MEXaHUYECKHX
WCIBITAaHUM: THUIIpaBIUYeCKas HUcCHbITaTelbHass MammrHa ZD10, mMexaHndeckue HCHIbITaTeIbHbIe
Mammabel FP100 u FP10, konép MK-30A.
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IIpnioxenne 1
Kk paloueii mporpaMme JHCIHUIIJIHHBI

«ConpoTHBIIEHHE MaTEPUATIOB»

AHHOTanus padoyeil NPOrpaMmal
Huciunnuaa ConpoTUBISHUE MaTEPUATIOB SBIISICTCS YacThi0 bioka 1 JIMCHUIIMAL JUCHHUILINH
MOJIrOTOBKHM CTYAEHTOB MO HampasieHHIo nmoAarotoBku 15.03.04 Apromaru3anus TEXHOJIOTHYECKHUX
IIPOIIECCOB W MPOU3BOJCTB. Jlucummumna peanuszyercs Ha CrynuHO dakynbTeTe «MOCKOBCKHI
ABUAIIMOHHOTO HMHCTUTYTA (HAIMOHAIBHOTO WCCIEOBATENbCKOTO YHUBEpCHUTETa)» Kadeapoit
(xadenpamu) TAOM.

JlucuuiuinHa HareneHa Ha opMupoBaHue crieayronmx komrnereHuuii: [1K-2 ,OIK-6.

Copep:xaHre JUCHUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C: — pPa3pabOTKOU u
000CHOBaHMEM BBEIOOpa MOAEJEH, OpeaHa3HAYEHHBIX Ul BBIIOJHEHHS PACUETOB JETAJIEH MAIIWH U
DJIEMEHTOB KOHCTPYKIINHN;

— IPOBEAECHUEM PACUYETHO-IKCHEPUMEHTAIBHEIX padOT M0 aHAIN3Y XapaKTEPUCTUK KOHKPETHBIX
MEXaHNYECKMX 00BEKTOB;

— IIPOCKTUPOBAHUEM ,Z[eTa.HeI\/'I 1 Y3J10B C HCITOJIB30BAHUCM ITPOI'PAMMHBIX CUCTEM KOMIIBKOTCPHOI'O
IPOEKTHPOBAHHSI;

— ONTUMH3ALMEN PENICHUI P CO3JaHHU OTAEIbHBIX BHJIOB IMIPOAYKIIMH C YUETOM TPEOOBAHMI
JMHAMUKHU, JOJII'OBCYHOCTH, 6€3OHaCHOCTI/I KHUBHCACATCIIBHOCTU, KadyeCTBA, CTOMMOCTH, CPOKOB
HCIIOJHEHHUS U KOHKYPEHTOCITIOCOOHOCTH

— Pa3BUTHEM Y CTYJACHTOB IMOHMMAHMS CYIIHOCTH SBICHUA M OCHOBHBIX 3aKOHOMEPHOCTEHN MpPH
BSaHMOHeﬁCTBI/II/I MaAaTCPUAJIbHBIX TCJI.

[IpenogaBanue MUCHUIUIMHBI MpedyCMaTpHUBaeT cienylonire (Gpopmbl OopraHu3anii y4eOHOTO
npouecca: Jlekmus, [TpakTudeckoe 3ansarue, Jlaboparopras pabora.

IIporpaMMoOll IMCUMIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIA: IPOMEXKYTOYHAs
aTtectarus B popme 3auer ¢ orneHkou (3 cemectp) ,Ik3ameH (4 ceMectp).

OO0miasi TpyIOEMKOCTh OCBOCHHUS AWCIMILTUHBI COCTABISIET / 3a4€THBIX €IUHUI], 252 YacoB.
[TporpamMmoil TUCHHUIUIMHBI MPEIYCMOTpPEHBI JieKIoHHbIe (52 wacoB), mpaktuyeckue (40 dacos),
nabopatopubie (16 yacoB) 3anstus u (108 yacoB) caMOCTOATENILHOM PabOTHI CTyACHTA. JIMCIUIUIMHA
«ConpoTUBIIEHHE MATEpUAIOB» BXOAUT B LUK MaTEMaTUYECKMX W €CTECTBEHHBIX HAyK U TECHO
CBsi3aHa C (PU3HMKOW, BBICIIEH MATEMaTHKOM M TEOPETUYECKOM MEXaHUKOW. 3HAHUS M HAaBBIKH,
MIOJIyYEHHbIE TP OCBOCHUM MNPHUKIATHOW MEXAHWKHU, HCIIOIB3YIOTCS NPH JAJbHEWUIIEM H3y4eHUH
nucuuIing «/leranu mamuny, « Teopust Mexanu3moB ¥ Maiuny, «CAIIP» u pana Apyrux AUCIUIUIMH,
HaIlpaBJICHHBIX HA PEIICHUE 3a]a4 MOArOTOBKH CIEI[UAINCTOB.

Jns  ycBoeHuss cryaeHTamMu Kypca  «CONpOTHBIIEHHS ~ MaTepHaloB»  HEOOXOIUMO
MPEIBAPUTEIBHOE U3YUEHHE CIIEAYIOMIMNX PA3AEI0B CMEXHBIX JUCUUIUINH:

- U3 Kypca BbICIIEH MaTeMaTHKHU - MpaBuja MOCTPOEHUS U UCCIIENOBaHUs rpapuKoB (QyHKIUH,
MOHATHSI KPUBH3HBI U paJlyca KPUBU3HBI, OCHOBHBIC TMOHSTHUS M OMNEpallid BEKTOPHOH anreOpsl,
MaTpUllbl M OINepaluu HajJ Marpuiamu, auddepeHupoBaHne W HMHTETPUPOBaHHE (DYHKUIMIA,
reOMEeTpUYEeCKass HMHTEpPIpeTalus NPOU3BOAHON, pas3joxkeHue GQYHKIUKA B psAAbl, pEIICHUE
g depeHIMaTbHBIX YPaBHEHUI, OCHOBBI TEOPHH BEPOSITHOCTH U MaTeMaTHUECKON CTaTUCTUKH;

- U3 Kypca (U3HKU - MOHATHS O cuiie, paboTe, MOIIHOCTH W SHEPruu, 3aKOHBI COXPAHEHUS
SHEpruu, 3aKOHbl HbIOTOHA, 3aKOHBI TPEHUS,

- U3 Kypca TEOpeTHYeCKass MEXaHUKa - IOHATHUE O CHUCTEME CXOMSIIMXCS CUJI, CHUCTEME
napajyieNIbHbIX CHJI M Tap, CUCTEME IMap M CHJI, KaK yroJHO PAacHOJ0XKEHHBIX Ha IJIOCKOCTH U B
IIPOCTPAHCTBE.
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IIpunaoxenne 2
K padoueii mporpaMme TUCHUTIAHBI
«ConpOTUBIIEHHE MATEPUAIOB»

IIpukpenieHHslie ¢aiibl

Bomnpocs! k 3a4éty mo Conpomary.docx

10.
11.

Bomnpocs! k 3auéty mo gucuuniaune «Ipukiagnas mexanuka 1

(ConporuBjieHre MaTEepHUAaJIOB), 3 ceMecTp.

3agauu Kypca CONpOTUBIICHUS MaTeprualioB. OCHOBHBIE TOMYLIEHUS.

CumnoBeie (akTOphl B TOIMEPEYHBIX CEUEHUAX CTEPKHSA. Buapl HampsoKeHHO-
neOpMUPOBAHHOTO  cOCTOsHMST  cTepkHs. [lonmstne o gedopmanmsax u
HaIpsHKEHUSIX.

LentpanbHoe pacTskeHue. OnpenesieHUe HaNpsKEHUM B MONEPEYHBIX CEYEHUSIX
ctepskHs. 3akoH ['yka. Moayms ynpyroctu, KoappuiueHT nonepeunon aehopmaiiu
(ITyaccona).

HanpsikeHuss B HAKJIOHHBIX CEUEHMSIX MPU LIEHTPAIBHOM PACTSKEHUU CTEPHKHS.
3aKOH MapHOCTH KACATEJIbHBIX HAMPSKEHUN.

OmnpeneneHrne NepeMelieHUd NPH LUEHTPAIBHOM PACTSKEHUH CTEP)KHS. Y CIOBHSA
IPOYHOCTH U XKECTKOCTH. OCHOBHBIE THIBI 337a4 MPHU pacyeTax Ha MNPOYHOCTb U
KECTKOCTb PACTSHYTHIX (CKATHIX) CTEPIKHEN.

BnusHre coOCTBEHHOrO Beca Ha HampspKeHUs W Jaedopmaliy IpHu HEHTPaTbHOM
pacTsKeHUH U ckaTur. CTepKEeHb PABHOTO COITPOTUBJIEHUS.

JlnarpamMma yCJHOBHBIX HAIPSKECHUW MPU PACTSHKEHWH IUIACTUYHBIX MATEPHUAIOB.
MexaHnyeckne XapaKTepUCTUKHA MarepuainoB. Haxien. YcCIOBHBIA — mpeaen
TEKY4ECTH.

Jlnarpamma yCIIOBHBIX HANPSIKEHUH MTPU CKATUU TUIACTUYHBIX MAaTEPHUAIOB.
JluarpaMMBbl YCIIOBHBIX HAIPSKEHUM TMPU  PACTSDKEHWH M CKATHM  XPYIKUX
MaTepUAJIOB.

HopmatuBHoe u pacueTHoe conpoTuBiieHne. HopMaTtnBHasA U pacueTHasi Harpy3KHu.
Onpenenenve HaNPSKEHU B MPOU3BOJILHOM CEYEHHUH MPU MIOCKOM HAMPSHKEHHOM

COCTOSHHU.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

OmnpeneneHne rIaBHbIX HAIIPSHKEHUHI U TI0JI0KEHMS TIIABHBIX CEYEHUM IPU IIJIOCKOM
HAIIPSDKEHHOM ~ COCTOSIHUM.  OKCTPEMAJIBHBIE  KacaTElIbHbIE HANpPSDKEHHUS |
ITOJIOKEHUE CEYEHUM, B KOTOPBIX OHU JIEUCTBYIOT.

3aBUCHUMOCTb MEXAY HANPSKEHUSIMH U 1epOpMaLUsIMU IPU MIIOCKOM U 00bEMHOM
HaAMpsSOKEHHOM  COCTOsIHUSIX ~ (0000menHsi  3akoH  ['yka).  Koaddumment
OTHOCHUTENILHOTO U3MEHEHHS 00beMa.

Uucrelii casur. 3akoH ['yka ripu casure. Y cinoBue npouyHocTH. [Ipocreiiime pacyeTsl
Ha cpes.

Hasnauenue runores npounocty. Kitaccnueckue runoressl IpOYHOCTH AJI XPYIIKAX
MaTepUaJIoB.

Kitaccnueckue rumnoresbl MPOYHOCTH AJIs IUTACTUYHBIX MarepuanoB. [IpuBeneHHoe
HaIpsDKEHUE. Y HUBEPCAJIbHAS 3aIIUCh YCIOBUS IPOYHOCTH.

Oo6mee nmonsitue 06 u3rude. [lonepeunas cuna u uzrubarommii MoMeHT. IIpaBuso
3HAKOB. 3aBUCHUMOCTH MEXIy H3rHOAIONIIM MOMEHTOM, MOMNEePEeYHON CHIION H
MHTEHCUBHOCTBIO PACIIPENCICHHON Harpy3KH.

KoHTponb mpaBUIBHOCTH MOCTPOEHUS AMIOP MOMEPEYHON CHIIBI U M3THOAIOIETO
MomeHTa. [Ipumepsl.

KpuBr3Ha oCH HM30THYTOTO CTEp)KHS, BbIUKCICHHE AedopManuii U HOPMaJIbHBIX
HANPSDKEHUH B TOMEPEUHBIX CEUCHUSAX MPU YUCTOM ITIOCKOM U3THOE.

VYcnoBue npoyHoCcTH OanKky MO HOPMAJIbHBIM HaNpsKEHUSIM Ui CIy4aeB yIpyro-
XPYHKOTO U YIPYTo-TJIaCTUYHOTO MaTepuanos. [lonbop ceuenus 6anku.
Bbruncnenue KkacaTelbHBIX HANpsSOKEHWM Ipu HomepeyHoM usrubde (popmyna
XKypackoro) as 6anok NpsMOYroJIbHOTO U By TaABPOBOI'O CEUEHUIA.

HanpspokeHnss B HaKJIOHHBIX CEUEHMSX Oanku. ['7aBHbIe HampspKEHUs, TOJOKEHHE
IJIaBHbIX ceueHuil. [IpuBeneHHoe HampspkeHue, Kod(p@UIMeHT 3anaca MpOYHOCTH.
TpaekTopuu IIIaBHBIX HAIPSIKEHUN.

[TonsiTue o meHTpe u3ruoa.

banka paBHOro conporusieHus. Pacaer peccopsl.

JuddepeHnnanbHoe ypaBHEHHE OCH H30THYTOM Oallku, €ro WHTErpupOBaHUE,

OonpEACIICHUC ITOCTOAHHBIX HHTCIPUPOBAHUA.
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26.

217.

28.

29.
30.

Meron  ypaBHUBaHMsS  INOCTOSIHHBIX  HMHTETPUPOBAaHHA IPU  ONPEIEICHUU
nepeMeIeHnit 0anku.

Kpyuenue. Ilonatne o kpyrameM MomeHTe. OmnpelneneHue HanpsLKeHW Ipu
KPYYEHHH BaJla KPYIJIOTO CEYECHUS. Y CIIOBUE IIPOYHOCTH.

Pacyer mpounHocTu mpu KpyueHHUM Opyca KpyIjoro CEeYeHUs U3 IJIaCTHYHOTO
MaTepralIa 1o MpeAeIbHOMY COCTOSIHUIO BCETO CEUEHUS.

Jepopmanuu 1 nepeMelieHus: Ipyu KPyuYeHUH BaJIOB. Y CIIOBUE KECTKOCTH.
Kpyuenue crepxHell ¢ HEKPYTJIBIM MONepeyHbIM ceueHneM. CBOOOIHOE KpyUYeHUE

CTCp)KHCﬁ MMPAMOYT'OJIbHOI'O IMOIIEPEYHOT'O CCUCHMU .
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Bomnpocsl k 3x3ameny no Conpomary.docx

Bomnpocs! k 3k3ameny no aucuunimnne «llpukinagnas mexanuka 2
(ConporuBjieHHe MaTepHaI0B), 4 cemecTp.

1. Haznauenue rumnore3 npodyHocTu. Knaccuueckue rmumnore3bl MPOYHOCTH IS
XPYIKUX MaTEpUaJIOB.

2. Knaccuueckue ruMoOTe3bl MPOYHOCTH IS IUJIACTHYHBIX MaTepUasoB.
[IpuBeneHHOE HANpsKEHNUE. Y HUBEPCAJIbHAS 3alUCh YCIOBHS IPOYHOCTH.

3. Kocoit uzrun6. Onpenenenne HanpsHDKeHUN, pacueT npodyHocTH. Haxoxaenue
nepeMelennil. Henrpanbnas nuHus.

4. BHeneHTpeHHOE pacTsbkeHue M cxartue. Omnpenenenue HampsbkeHui. [Ipo-
BEpKa NMpoYHOCTHU. HelTpanbHas TuHUS.

5. Tonsitue o anpe ceuenus. [dedopmaium 1 nepeMenieHus.

6. Pacuer cTaTMuecKu HEOIpPEACIIUMBIX CTEPKHEBBIX CHUCTEM METOAOM CHJL.
BpIBOI KAHOHMYECKUX YPABHEHUN.

7. Yd4er CUMMETpUM MpPU pacyeTe CTATUYECKH HEONPEIEIUMBIX CTEP>KHEBBIX
CUCTEM.

8. OcobeHHOCTH pacyeTa CTaATUYECKU HEOPeIeTMMbIX MHOTOOIIOPHBIX 0aJIoK.

9. MeTonbl MPOBEPKM pacyeTa CTATUYECKHM HEOMPEACIMMBIX CTEP>KHEBBIX
CUCTEM.

10. Teopuss HampspkeHHOTO  cocTostHMS.  OrmnpejeneHre  HanpsDKEHU B
MIPOU3BOJIBHOM IIJIOIIAJKE, TPOXOISIIEH Yepe3 3aJaHHY 0 TOUKY.

11. Teopus nanpsixenunii. Kpyr Mopa.

12. BeiBou (opMyJibl  ONpPEACNICHUS YACIbHOM TMMOTEHIHUAIBHOM JHEPTUH
nedopmariu B 00IIEM CiTydae HAMPSHKEHHOTO COCTOSTHHS.

13. DxBuBaneHTHoe HanpspkeHue. Koadgduiment 3amaca i CIOXKHOTO
HaIpPSKEHHOTO COCTOSIHUS.

14. Teopusi Hayana TEKy4eCTH HaHOOJBIIUX KacaTeNIbHbIX HampspkeHuil. BriBog
(dbopMyJIbl OnpeieNIeHUs] SKBUBAJICHTHOTO HAMPSIKEHMUS.

15. Teopusi Hayana TEKy4YEeCTH 3HEpruM H3MeHeHus (opmbl. BeiBoa ¢opmyisl

OIIPCACIICHNA SKBUBAJICHTHOI'O HAIIPSIKCHHA.
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16. Teopus paspymenus Mopa. BbeiBox ¢GopMynbl 11  SKBUBAJIEHTHOTO
HaIpPSDKEHUS.
17. OcHOBBI MEXaHUKH pa3pyLIEHUSI. DJHEPTETUYECKUI KPUTEPUNA POCTA TPELIHH.

18. OcHoBbI MexaHUKH pa3pyiieHus. CUI0BOW KpUTEPUH POCTa TPEILIKH.

19. ®opmynupoBKa TpaHUYHBIX YCIOBHM MJs1 ompezeneHuss (PyHKUUU YTIJIOB

MOBOPOTa HOpMaJH U (PYHKUIMHU IpOorudoB B 3a7aue u3ruda riactud. (s 6akamaBpoB)

20. YCcTOMUMBOCTh MPOAOIBHO CXATbIX CTepkHEW. OmnpeneneHrue OCHOBHBIX
MOHSTUHN: YCTOWYMBOCTH, Oudypkanus Gpopm paBHOBecHs, kKputuueckas cuia. [I[pumepbr
IIOTEPU YCTOUUYUBOCTH.

21. Cratndeckuii MmeToJ] (MeTO Dityiepa) penieHus 3a/1a4 yCTOMIMBOCTH CTEPIKHA.
BriBon dopmysbl onpeneneHuss KpUTHUECKON CHIIBI ISl IIAPHUPHO 3aKPEIIEHHOTO
crepxHs (3agaua Ditnepa).

22. YCTOMUMBOCTh CXKaThiX crepxkHed. KoaddumuenT npuBenaeHus IJIUHBIL
[Tpumeps! onpenenenus ko3 duirenTa NpuBeICHUS ITUHBL.

23. YCTOMYMBOCTh  CXKATBIX  CTepkHEH. BpiBog  (GopMynbl  BBIYHCICHUS
KPUTUYECKON HArPy3KH YHEPTreTUYECKUM METOI0M. Bribop mpoOHOi PyHKIMU Tporuda
JUTSL pELIEHUS 3a]1a4i HAaXOXKACHUS KPUTUUECKOM CHIIBI JHEPTETUYECKUM METOO0M.

24. Tlpenensl npuMEeHUMOCTH (GopMyJibl Dijiepa sl BBIUUCICHUS KPUTHUECKUX
Harpy3ok. OrmpezneneHue 3HAUEHUS THOKOCTH CTEPXKHS, /10 KOTOPOTO CIIpaBeJiMBa
dbopmyna Oinepa. I'paduk 3aBUCHUMOCTH KPUTHYECKUX HAMPSHKEHUNA OT THOKOCTH.
OnpeneneHne KpUTUUECKUX HANPSHKEHUH MPU MaJol THOKOCTH CTEPIKHS.

25. Pacyer Ha yCTOMYMBOCTH MO KOI(PPHUIMEHTY MOHWKEHUS HOIYCKAEMBIX
HaIpsKEHUM.

26. [TpomobHO-TIOTIEPEYHBII u3rud CTEPIKHSL. Ucnonb3oBanue
g depeHInanbHOTO YpaBHEHUSI yIPYTOW JIMHUM JJIS1 ONIPEIeSIEHUs TPOTUOOB CTEPIKHS.

27. Pacuersl Ha MPOYHOCTh MPHU LUKINYECKH H3MEHSIOUIMXCS HANpsSKEHUIX.
OcHoBHbIE TOHATHA 00 YCTaJOCTH MaTepuanoB. XapakTepuCTUKH Lukia. Kpupas
YCTaJIOCTHU U ONPEJEICHHE MPE/eia BBIHOCIUBOCTH.

28. YcranoctHas mpo4yHOCTh. CxemaTu3alys JuarpaMMbl IpeesIbHbIX aMILUIATY .

29. BrusiHME KOHIICHTPAIIUY HAMIPSKEHUH Ha YCTATOCTHYIO MPOYHOCTb.
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30. Biusinue kauectBa 0OOpaOOTKM W COCTOSIHHMSI TOBEPXHOCTHOTO CJIOS Ha
YCTaJIOCTHYIO TPOYHOCTb.

31. Biusinue aOCONIOTHBIX pPa3MEpOB TMOMEPEYHBIX CEYEHHWM Jeraneil Ha
YCTaJOCTHYIO TPOYHOCTb.

32. BeiBog ¢opMynbl st omnpenencHus ko3P UIMeHTa 3amaca yCTaJIOCTHOM
MIPOYHOCTH MPHU HATIPSKEHUSIX, IEPEMEHHBIX BO BPEMEHH.

33. Onpenenenne ko3 duilMeHTa 3amaca YCTAJOCTHOM MPOYHOCTH IIPH
COBMECTHOM HM3TH0€ U KPYUCHUHU CTEPIKHS.

34. PacdeTsl Ha yIapHYIO Harpys3Ky.
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Tunosbie npumepsl PI'P3.docx

PACYHETHO-TPA®OHUYECKAS PABOTA Ne 3

«PACUET TEOMETPHUYECKHUX XAPAKTEPUCTHK IIJIOCKHNX
CEYEHUN»

,Z[JIH 3aaHHOI'0 COCTaBHOT'O CEYCHHS ONPEACIINTD:

TlonoxeHure rIaBHBIX LIEHTPAIBHBIX OCEH.

Benuunny riaaBHBIX HEHTPAIBHBIX MOMEHTOB HHEPLIUU.
Benmunny pagnycoB HHEPITHH.

TTocTpoUTh 3MIUIIC UHEPITUH.

N

TpeGoBaHus K 0QOPMIICHHUIO:

- PacuétHo-mosicHuTEeTBbHAS 3amKCKa, IepBbli (aitn, opopmisercs B Microsoft Word (TutysbHsIi JUCT,
3a/IaHne, PacuEThl ¢ HEOOXOAMMBIMH MTOSICHEHUSIMU );

- UepTtéx cocTaBHOIO ceueHHs, BTOpOH (aiii, ¢ HeoOXOOUMBIMU TpapUYeCKHMU MOSCHEHUSMH H
MOCTPOCHUSAMH (CHCTEMBI KOOPIMHAT, PACCTOSHUS MEXKAY HUMH, BCIIOMOTATeNIbHAs T€OMETPHs, OCHOBHBIC
reOMETPUUYECKUE pa3Mephl U Mp.) AoibkeH ObiTh BeimonHeH B Autodesk AutoCAD cormacno mpasun ECKJ]

(pamka, mtami, Gopmar rcta A3)

Bapuant | Jiyrasp No | [llsenep No o PaBHOOOKHMIH HepaBroOokuit Ceuenue
Ne (TOCT 8239-72) | (TOCT 8240-72) | ~ - Yrosok Ne yrosok Ne Ne
(TOCT 8509-72) (TOCT 8510-72)

0 20 24 0 14 25/16 1
10 33 36 1 10 18/11 2
20 18 33 2 18 18/11 3
30 17 40 3 22 12,5/8 4
40 37 27 4 11 20/12,5 5
50 24 33 5 20 20/12,5 6
60 12 36 6 17 16/10 7
70 40 24 7 25 16/10 8
80 22 33 8 12,5 18/11 9
90 27 30 9 22 20/12.5 10
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Tunosbie npumepsl PI'P4.docx

PACUETHO-TPA®UUYECKAS PABOTA Ne 4
«PACUYETBI HA TIPOYHOCTD U KECTKOCTD ITPU ITPOCTEMIIINX

BUJAX JE®OPMAILAN»

3amaya 1. Pacyerbl Ha NMPOYHOCTH M KECTKOCTh CTYNEHYATOI0 CTEP:KHS NPH

PACTAKCHUHN-CIKATHMH.

1 Jlns crepxHs, 3aJaHHOTO BapHaHTOM pPabOThl (pucC. 1), TOCTPOUTH AIMIOPY MPOIOTHHBIX
YCHITU, BOBHUKAIOIIUX B MOTIEPEYHBIX CEUCHUSX.

2. TlomoOpath auamerpbl ceueHwuii (01, do, d3, ds) U3 ycoBuUs MPOUHOCTH IO 33aHHBIM G U [N].
[To moy4YeHHBIM pa3MepaM MepeCcTPOUTh ICKHU3 CTEPIKHS.

3. TlocTpouTs 3M0py HOPMAIBHBIX HANIPSDKEHUH IO JUTMHE CTEPIKHSI.

4. TlocTpouTh JMIOPY OCEBBIX TEPEMEIICHHI MO JJIMHE CTEPKHS OTHOCHUTEIILHO BEPXHETO
CCUCHHS.

5. U3 ycnoBust MpOYHOCTH HA CPE3 U CMATHE OTPEICIUTH HEOOXOAUMYIO TOJIIUHY U JHAMETP

TOJIOBKH CTePIKHS, eClti [yt Matepuaia crepxkus [ 7]=0.5[c | u [owu]=2[ o ].

e

Pucynok 1
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Tabauua ucxoonwvix oannwix k 3aoaue 1

£

S PL| P, | P3, li, [ 12, | Iz | la | Is, | s, Om, E,

§ xH | kH | kH m | N cm|em | em | em | em | em Mamepuan Mlla | I'Tla [n]
Q

0O [-20{ 10|40 |06| O |10(15(20| 6 | 8 | 30| crams10 | 210 | 190 | 1,4
10 |20 40|30 (05| 1 (1620|1012 |16 |15 Amr-2IT | 210 | 70 | 1,7
20 140 |-10| 20 {04 2 |40|10|16 (15| 5 |22 BT1 470 | 125 | 2,0
30 |-20| 50 |10 {0,7| 3 |10|20|16| 6 [10(25| cramx20 | 250 | 202 | 1,5
40 |50 |10 |-20|0,6| 4 |20|16({10 |14 | 8 |16 Amr-6 170 | 70 | 1,8
50 | 20|50 |-10{0,2| 5 |16|10|20(13| 6 |23 MA1 140 | 40 | 1,8
60 |30 |10 |20 |05] 6 |15|12 (22| 9 | 8 | 32| crans30 | 300 [ 200 | 1,6
70 |10 |-20|1 30 |{0,3| 7 |12|22|15(10|14 |24 1T 250 | 71 | 1,9
80 |30 {-40| 20 |05| 8 |22|15(12 (18| 9 |17 CT4 550 | 110 | 1,8
90 | 50|20 |-30{06| 9 |15|22|12({11({17({20| cramx40 | 340 | 214 | 1,7

3amaya 2. Pacyersl Ha POYHOCTH M KECTKOCTH CTAJIBHOIO BAJIA IIPH KPY4YeHHUH.

1 JIns rmagkoro Bana (puc. 2), Bpal[aloIerocs ¢ 3aIaHHO YTIIOBOW CKOPOCTBIO @), U3 YCIIOBUS
MPOYHOCTH TO 3aJaHHBIM 3HAUCHHSIM HArpy304HbIX MOMeHTOB (M) ompenenuTh parroHaIbHOE
PacIoIOKEHHE BEIYIIETO IIKUBA TIPUBOHOTO IBUTATEINS U TiepeaBaeMyto UM MOITHOCTD (Ngeo), a Taroke
MOCTPOUTH 3IIOPY KPYTSIIMX MOMEHTOB, BO3HUKaloIuX B momepedHoM cedeHuH Bana. (Ilog Meeo
MTOHMMAETCSl YPABHOBEILIUBAIOIINI MOMEHT BEIYILIETO LIKUBA).

2. [TomoOpaTh U3 yCIOBUS MPOYHOCTH IO JOMYCKAEMBbIM HAIMPSKCHHUSIM JHAMETP CIUIOIIHOTO
riaakoro Bania, eciu [ 7 ][=80 MIla.

3. [MocTpouTs AMIOPY YrIOBBIX IEPEMEIICHHH M0 JUTMHE Bala OTHOCUTEIILHO JIEBOTO KOHIIEBOTO
ceuernns (G=8x10* MIIa).

4. Tlogo6pathb, UCXOMS U3 YCIOBUS MPOYHOCTH MO JOMYCKAEMbIM HANPSDKEHUSAM, MOMEpPEUHbIe
pasMepsbl IIIaKOTr0 Bajia KOJIBIIEBOTO CEUCHHSI C OPHUCHTUPOBOYHBIM COOTHOIIEHHEeM nuamerpos D/d
3aJJaHHBIM BapUAHTOM 3aJaHUSI.

5. [loctpouth smIOpel pacmpesiesieHus KacaTeNbHbIX HaMpsSHKEHU B OMACHBIX CEYEHMSIX
CIUIOIIHOTO U KOJIbLIEBOTO BAJIOB.

6. [ns ¢pnanmneBoro coenuHeHus (puc. 3) Ha OTACHOM YYacTKe OMPEACIIUTh TUaMeTP CTATbHBIX
0O0JITOB M3 YCIIOBHSI TPOYHOCTH Ha cpe3, ecnu [ 7 ]s=100 MITa.

7. IlpousBecTu CpaBHEHHE BECOB BAJIOB, MTO100PaHHBIX MO YCIOBUSAM II. 2 1 4.
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Pucynok 3
Tabauua ucxoouvix oannwix k 3adaue 2

< Kon-60
§ My, | Mz, | M3 | 1 | Iz o Ma, Ms |13 | la | o D/d Gonmos
& | Hxm | Hm | HXm | em | em S| Hm | Hxwm | em | em | cex? pranyesozo
2 COeOUHeHUs.
k
0O [1000 | 500 | 700 | 40 | 35 | O 800 2000 |60 |45| 150 | 1,2 4
10 | 2000 | 400 | 800 | 50 [ 30 | 1 | 1600 | 1100 |55(35]| 285 | 1,3 5
20 | 400 | 2000 | 800 | 35 | 40 | 2 | 2000 800 (45|50 93 |13 6
30 [ 1500 [ 300 | 600 | 50 | 35 | 3 | 1100 | 1600 (30|55 145 |14 4
40 | 1200 | 200 | 1500 | 35 | 40 | 4 500 1000 |45(50| 75 [ 14 5
50 | 500 | 600 | 1000 | 45 | 40 | 5 | 2000 500 (5035|293 |15 6
60 | 800 | 2000 | 400 | 60 | 30 | 6 700 1800 |45(35] 145 [ 1,5 4
70 | 1000 | 700 | 1600 [ 40 | 25 | 7 | 1800 900 [30|30| 95 |16 5
80 | 600 | 1500 | 300 | 25 | 30 | 8 900 1500 |55 (20| 295 | 1,6 6
90 | 1600 | 200 | 1200 | 35 | 50 | 9 | 1500 600 |55|25| 75 |17 4

3amaya 3. Pacyersl Ha MPOYHOCTH M KECTKOCTH NMPAMOJIMHEHHON CTAILHON 0aKu
IPH IUIOCKOM (IOTIepe4YHOM) u3ruoe.

1 TIpuMeHuTEenbHO K 3aJaHHOH cepur 60K HEOOXOAUMO:

11 Jins Ganok 1+4 MOCTPOUTH SMHIOP TOMEPEYHBIX CHJI W HM3THOAIONIMX MOMEHTOB,
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BO3HHUKAIOMIUX B IOMECPCYHBIX CCUCHUAX.

Tpasunvrocmos anarumuuecko2o pacuéma 6anok 1+3 oyenumo yucieHHbIM Memooom
cpeocmeamu npoepammuozo komniexkca APM WinMachine 2010 (mooyas APM Beam).
Hcxoouvie napamempuvl 0isi MOOCIUPOBAHUSL, NOJLYUEHHLIE 3HAYEHUS PeaKyutl 6 ONnopax,
ONIOPBL NONEPEYUHBIX CUL U ULUOQAIOUWUX MOMEHIMO8, C YKA3AHHbIMU 3HAYCHUAMU HA 2PAHULAX
YHACMKO8, 6CMABUMb 6 PACUEMHO-NOSCHUMENbHYIO 3anucky. Datlivl ¢ COXPAHEHHbIMU

pacuémamu 6anroxk (mpu wmyKku) coamv emecme ¢ (HaniomM OCHOBHOU PACHEMHO-

NOSICHUMENbHOL 3ANUCKU.

12 Jlna Oanku S, MO 3aJaHHOW DJIMIOPE M3THOAIONIUX MOMEHTOB, HCIOJIBb3Ys
nuddepeHaIbHbple  3aBUCUMOCTH  MEXAY CHJIOBBIMH  (DaKTOpamH, IOCTPOUTH DIIOPY
MOTIEPEYHBIX CHJI U YCTAHOBUTH XapaKTep U BEJTMUMHBI HATPY30K, MPUIIOKEHHBIX K Oanke (M, P,
a).

Op/MHATHI SITFOP MOMEHTOB agl?, fql?, yqI? OACYNTATH IO MCXOTHBIM HaHHBIM. Ha HeKOTOpBIX
yyacTkax OaJloK SIIOpPbl M3TMOAIOUIMX MOMEHTOB M3MEHSIOTCS IO 3aKOHY KBaJpaTHYHOM
napabonbl. Toukoit K ormeuena BepmmHa napabonsl. B ceuennsax A u B Ganka 5 mapHupHO
3akperuieHa. CUuTaTh, YTO pachpeesieHHbIC BHEITHHE MOMEHTBI OTCYTCTBYIOT, €CTh TOJBKO
COCpPEIOTOYCHHBIC MOMEHTEI.

Tabsmna ueXoaHbIX JaHHBIX K 3axade 3 (MyHKT 1)

E Qi
g M, P, q, 1, m, K, P, ®
§~ KHwm kH | kH/m N * p % M M M M §~
q O

23 46 14 0 3 B 2 1,6 0,5 1,2 08 |1
10 26 48 19 1 8 2 3 1,6 0,8 1,1 05 |2
20 34 62 13 2 2 3 5 1,2 0,9 0,4 02 |3
30 24 81 40 3 1 3 2 1,6 0,3 0,6 13 | 4
40 10 60 25 4 3 2 1 14 1,1 0,3 0,7 |5
50 30 42 22 B 2 1 3 1,2 0,6 0,4 10 | 6
60 32 18 40 6 4 1 2 1,5 0,5 1,1 08 |7
70 36 40 18 7 1 2 4 1,5 1,1 0,5 03 | 8
80 32 46 19 8 2 4 1 1,1 0,2 0,4 08 |9
90 18 45 30 9 5 3 2 1,2 0,3 0,4 0,8 |10

Cxembt k 3a0aue 3 (nynkm 1)
Cepusn 1
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