





1. Ileau v 3aga4u OCBOEHMSI AU CIUTIIMHBI

Heas u3yuyeHusi Kypca: IEJIbI0 JUCIHUIUIMHBI SBISETCS CO3JaTh OCHOBY OOIIETEXHHYECKOM
MOJTOTOBKH CTYJIEHTa, HEOOXOAUMYIO ISl TOCIIEAYIOMIEr0 U3YICHUS CIICIIHAIbHBIX AUCITUTUINH,
a TaKKe HadaJdbHbIE YMEHHS MPOCKTUPOBAHWUS W HCIOJb30BAaHUS THUIIOBBIX MEXaHUYECKHX
YCTPOWCTB B CBOEH IPO(PEeCCHOHATEHOM ACSITEIIBHOCTH.

3apaum Kypca:

—I0JIy4YE€HUE CBEJEHUI O pa3IM4HbIX pa3esaX MEXaHWKH, OCHOBHBIX THMIOTE3aX M MOJEIAX
MIPUKJIAIHON MEXaHUKHU U TPaHULaX UX MPUMEHEHMUS,;

—puoOpeTeHne NepBUYHBIX HABBIKOB MPAKTUYECKOT0 pacueTa, KOHCTPYUPOBaHUs, 0OecTieueHHs
HAaJIeKHOCTH MPOCTEHIINX MEXaHUYECKNX YCTPOMCTB;

—CcaM000y4YeHHE U HeNpephIBHOE PO(HECCHOHATIBHOE CAMOCOBEPIICHCTBOBAHUE.

OcHoBHBIC 0JI0KM M TeMbl JMCUMINIMHBI: COJEP)KAHWE IUCLUILIMHBI OXBAThIBAET KPYr
BOIIPOCOB, CBSI3aHHBIX C H3YYCHHUEM CICAYIOUINX Pa3JeiIOB:

— AKCUOMBI CTaTUKH; IIPUBEJIECHUE CUCTEM CHJI K IMPOCTEHIIEMY BHUIY; YCIOBHS PAaBHOBECHS;
KMHEMaTUKa TOYKM; KHHEMAaTHUKa TBEPJIOTO TeJa; CJIOKHOE [BWKEHHE TOYKH; JAMHAMHUKA
MaTepUaIbHOM TOUKH; 00IIME TEOPEMBbI JUHAMUKY; TMHAMUKA TBEPAOIO TEla;

—OCHOBHBI€ ITOHATHS TEOPUU MEXAHU3MOB U MAIlIMH; OCHOBHBIE BUbI MEXaHU3MOB;

—OCHOBHBIE  IIOHATHSA; METOJ  CEYEHUH; LEHTPAIBHOE  PpACTSKEHHE—CXKATUE;  CJIIBMT;
reOMETPUUECKHUE XapaKTEPUCTUKN CEYEHUH; NPAMON MOMepeuHblil U3rul; KpydeHue; 3JIeMEHThI
PalMOHAIBHOTO IPOEKTUPOBAHUS IIPOCTENUIINX CHCTEM.

2. YueOHasi AUCHUIJIMHA BXOJIUT B NIepeUYEHb MUCIHUIUIMH 0a30Boit yactu OIl.

3. B pe3yJbTarTe M3YyYCHUS AUCHUIIJIMHDBI 63K3J13Bp J0JIKeH 00J1aaaTh CJIeAy OIMUMHA
KOMIICTCHIUUAMMU

e (CmocobeH pemath 3a1a49u MTPOPECCHOHAIBHON IEATEILHOCTH HA OCHOBE MCIOJIb30BAHUS
TEOPETHUECKUX M TPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHHYECKHX HAYK, a TaKKe
MaTtemaTuueckoro anmnapara (OIIK-1)

e (CnocobOeH MpUHUMAaTh pelieHrs B MpopecCUOHANBHOMN cdepe, UCTIOIIb3Ys TEOPETUUECKUE
OCHOBBI U HOPMATHBHYIO 0a3y CTPOUTEIHCTBA, CTPOUTEIBHON WHIYCTPUU W KUIHAIIHO-
KoMMyHanbHOTO X03s1cTBa (OIIK-3)

¢ CrocoOeH y4acTBOBaTh B MH)KEHEPHBIX M3BICKAHHAX, HEOOXOIUMBIX ISl CTPOUTEIIHCTBA
U PEKOHCTPYKIIMA OOBEKTOB CTPOUTENHCTBA M JKWIJIMIIHO-KOMMYHAIIBHOTO XO3SHCTBA
(OIIK-5)

¢ CrocoOeH ydJacTBOBAaTh B MPOEKTHPOBAHUU OOBEKTOB CTPOHMTENHCTBA W SKHIIHIIHO-
KOMMYHAQJIFHOTO XO3HCTBAa, B IOJTOTOBKE pPAaCYETHOTO M TEXHUKOIKOHOMHUYECKOTO
000CHOBaHHMH WX IMPOEKTOB, YU4AaCTBOBATH B IOJATOTOBKE MPOEKTHOH JTOKYMEHTAIWH, B
TOM YHCJIE€ C HCIOJb30BAaHUEM CpPEICTB aBTOMATH3MPOBAHHOTO MPOCKTHPOBAHUS W
BBIYHMCIUTENBHBIX IPOrpaMMHbIX KoMIuiekcoB (OIIK-6)

3HATh:

—OCHOBHBIE IOHATUSA U AKCMOMBI MEXaHUKH, ONEPALMM C CUCTEMAaMHU CUJ, JEHCTBYIOIIMMHU Ha
TBEPJIOE TEIIO;

—METO/Ibl HAXO0K/ICHUsI PEAKIIMM CBS3€1; 3aKOHBI TPEHUSA-KauCHHS;

—KWHEMAaTUYEeCKHE XapaKTepUCTUKU JABM)KCHMSI TOUKM MpPH pa3IUYHBIX CHOCO0ax 3aJaHus
JBH>KEHUS;

—auddepeHnanbHOEe  ypaBHEHUE JBHKEHUS TOYKHM OTHOCHUTEIBHO HWHEPLUUAIBHOU U
HEMHEPLHAIBHON CUCTEMBI KOOPAUHAT;



—METO/Ibl HAX0K/ICHHsI PEAKIIMI CBSA3E€U B IBMXKYIIEHCS CUCTEME TBEPIBIX TEJ;
—OCHOBHBIE ~ METOJbl  MCCIEJOBAHMS  HArpy30K, NEPEMEIIEHWM U  HalpsUKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS B 3JIEMEHTaX KOHCTPYKIIMI, METOAbI MPOEKTHBIX PacyETOB.

yMeThb:

—COCTaBJIATh YPAaBHEHHsI PABHOBECHSI JUIS TEJa, HAXOJSIIIETOCS IO JICHCTBHEM IPOU3BOJIBHOM
CHCTEMBI CHUIT,

—HaXOJIUTh MOJIOKEHHUE LIEHTPA TSHKECTH Tell;

—BBIYUCIISATH CKOPOCTH, YCKOPEHUSI TOUYKH TEJ, COBEPIIAIOIINX MOCTYMATebHOE, BpallaTeIbHOE
Y TUTOCKOE JIBIKCHHE;

—BBIYUCIISAITh KHHETUYECKYIO YHEPTHI0O MEXaHUYECKOH CHCTEMBI, paboTy CHII, TIPHIIOKECHHBIX K
TEJy MPH Pa3IMIHBIX CITydasx ero ABMKCHIS,

—TpPUMEHSITh METOJbl pacdyeTa Ha MPOYHOCTh, JKECTKOCTh M YCTOHYHMBOCTH DIIEMEHTOB
KOHCTPYKIMH U CUCTEM;

—TPOEKTHPOBATh U KOHCTPYHUPOBATH MPOCTEHUIITNE JIEMEHTHI MAIIWH, BHIIOJIHITh UX OLIEHKY Ha
MIPOYHOCTbh, )KECTKOCTh U JIPYrue KpUTEPUH pabOTOCTIOCOOHOCTH.

BJIA/IETh:

—HaBBIKAMU PabOTHl ¢ y4eOHOW M HAYYHOW JUTEPATypOl MpPH PEIICHUU MPaKTUYECKHX 3a]1a4
MEXaHUKH, a TaKXKe DJIEMEHTAMH MPOEKTUPOBAHUS M HMCIOJb30BAHUS THIIOBBIX MEXaHUUECKHX
YCTPOUCTB B CBOEH IPO(PECCHOHATBHOMN ACSITEIHBHOCTH.



4. O0beM AUCHUIIMHBI U BUbI YU4eOHOH padoThl
4.1. OObem AUCHUIIMHBI U BUbI Y4eOHOH padoThI 0 04HOIi (popme 00yueHHs

O0masi  TPyA0eMKOCTh JUCHHUILUIMHBI  COCTABJsIeT33a4€THBIX  €HHMI
(1084acoB).

. Bcero Cemectpbl
Buja yueOHo# padoThl 4ACOB/3.6. )

KonTakTHble Yachl (Bcero) 34,35/ 34,35/
0,95 0,95

B ToM uucne:

Jlexmum (JI) 17/ 17/
0,47 0,47

[Ipaxtuueckue 3ansatus (113) 17/ 17/
0,47 0,47

Cemunapsl (C)

Jlaboparopusie padots! (JIP)

KonrakTthas pabora B nepuon arrecranuu (KPAT) 0,35/ 0,35/
0,47 0,47

CamocrosTenpHas paboTa TOJI PYKOBOJCTBOM 0,35/ 0,35/

npenonasatens (CPII) 0,095 0,095

CamocrositesibHast  padora cryaentoB (CP) 20/ 20/

(Bcero) 0,53 0,53

B ToM uucne:

Pacuerno-rpaduueckue paGoTh

Pedepar, moxnazg

Kypcosoit mpoekt (pabota)

KountpoJs (Bcero) 53,65/ 53,65/
1,49 1,49

dopma NpoOMEKYTOUHOU aTTECTALUN:

(3auer, IK3aMeH) IK3aMeH

OO0masi Tpy10eMKOCTh (Yachl/3.e.) 108/ 108/

3 3




4.2. OObem AUCHUIJIMHBI U BUbI Yu4eOHOH padoThl 110 3204HOi ¢dopMe 00ydeHHs

O0masi  TPpya0eMKOCTb  JAUMCUMILJIMHBI

cocTaBsieT33a4eTHBIX (F1078:0701]

(1084acoB).

Bua yueOHo# padoThl qa]z(c)fsl;:.e. CeMeZCTp bl
KontakTHble Yachl (Bcero) 12/0,34 12/0,34
B toMm uucne:

Jlexmum (JI) 4/0,12 4/0,12
[Ipaktuueckue 3ausarus (113) 8/0,22 8/0,22
Cemunapsl (C)

Jlaboparopusie padots! (JIP)

KonraktHas padota B nepuon arrecranuu (KPAT)

CamocrosarenbHas paboTa IMOJ PYKOBOJCTBOM

npenoaasatess (CPII)

CamocrositesibHast  padora cryaentoB (CP) 90/2,5 90/2,5
(Bcero)

B ToMm uucne:

Pacuetrno-rpaduyeckue paboTbl 75/2 75/2
Pedepar, moxnazg 15/0,4 15/0,4
Kypcosoii mpoekt (pabota)

KountpoJs (Bcero) 36,5/1 36,5/1
dopma NpoOMEKYTOUHOU aTTECTALUN:

(3auer, IK3aMeH) IK3aMeH
OO0masi Tpy10eMKOCTh (Yachl/3.e.) 108/3 108/3




S. CrtpykTypa u coaep:kaHue JUCUUIIMHBI

5.1.

CTpyKTypa TUCHUIIMHBI JJs1 3204HOi (popMBbI 00yUeHust

n/n

Paznmen mucumnianHbl

Bupl yaeOHOI paboThl, BKITIOUas CaMOCTOSTEIBHYIO

paboTy ¥ TPYIOEMKOCTh
(B gacax)

=

C/13

KPAT
CPI1
Kontpon
b
CP

3-ii cemecTp

Beenenne. Tema 1.1. LlenrpansHoe
pacTsbKeHue-cxKaTue. Pacuer
CTaTUYCCKN OIIPCACIUMBIX CHCTEM
IIPYU PACTKEHUH-COKATHU.

Tema 1.2. Mexanuueckue
XapaKTEPUCTUKH MaTepPUATIOB.

Tema 1.3. Pacuer
Heonp €A CIINMBIX CUCTEM
paCTH)KeHHH-C)KaTHH.

CTaTUYECKU
npu

Tema 1.4. CaBur u KpydeHue.

10

Tema 1.5. T'eomerpuueckue
XapaKTCPUCTUKHU IMONICPCUYHBIX
CEYCHM.

Tema 1.6. [Ipsmoil nonepeyHslit
m3ru6.  Iloctpoenme  amrop.
Hampsbxkennss  mpu 4ucrtom
usruoe.

Tewma 1.6. [Ipsmoil monepeyHslit
u3ruo. Hanpsixenns pu
nonepeyHoM u3rude. Pacuer
CTaTUYECKU OTIPEJEIINMBIX
CTEpHEBBIX  CUCTEM  Ipu
usruoe.

Tema 1.7. Ilepememenue mnpu
usruoe. HNuterpupoBanue
nuddepeHnnaibHOro
ypaBHEHHUs U3ruoa.

Tema 1.7. Ilepememenue mnpu
m3rube.  Materpanst  Mopa.
Cnoco6 Bepemaruna

10

12

12

10

[IpomexkyTouHas arrecTauus:
3adeT B YCTHOH (opme

0.25 3,75

Bcero:

4

3,75 90

0,25

4-ii ceme

cTp

10

Tema 1.8. Pacuer crarudecku
HEOMpPEACIUMBIX  CTEP)KHEBBIX
CHCTEM Ipu u3ruoe.

12




11

Tema 2.1. Kocoii nzruo.

Tema 2.2. BHeuenTpeHHoe 10
pacTspKeHHe-CKaTHe.
12 |Tema 2.3. Amnanus
HAIpPsKEHHOIO 5 10
Ne(pOPMUPOBAHHOTO COCTOSIHUS
B TOUKE TeJa.
13 |Tema 2.4. Pacuer mo Tteopusim 2 2 10
IIPOYHOCTH.
14 |Tema 3.1. Y CTOWYNBOCTH
2JIEMEHTOB KOHCTpyKuui. Tema 10
4.1.  TIponosibHO-IONIEPEYHBIH
n3ruo.
15 |Tema 5.1. Pacuer snemeHTOB 10
KOHCTPYKIIUH, JBUTAIOLIUXCS C
YCKOPEHHUEM.
16 |Tema 5.2. Pacder mpu ymapHOM ) 10
JNENCTBUM HArpy3KU. 5
17 |Tema 6.1. Pacuer snemMeHTOB
KOHCTPYKIIMA 3a MpeneraMmu 10
YOPYTOCTH. Tema 7.1.
060710YKH.
18 |Tema 8.1. [ToBTOpHO- 9
MIEPEMEHHOE HarpyXeHHe.
[IpomexyTouHas aTTecTalus: 8.65
. 0,35 ’
JK3aMeH B yCTHOH opme
Bcero: 6 6 0,35 8,65 91
HUTOI'O: 10 12 0,6 12,4 181




5.3.

Conep:xxanue pa3ieioB IMCUUILIUHBI «CONPOTHBJIEHHE MATEPHAJTIOB», 00pa30oBaTe/ibHbIE TEXHOJIO0TUM. JIeKIIMOHHBIH KypC.

TpynoeMk
Ne HaumenoBanme pzcn, Popwnpy Obpasosar
emMble PesynbTathl ocBOeHHA eJbHbIE
n/ TeMbl JUCHHUILJIN- (uachr / Conep:xanue
I L 384, ex) KOMIIe- (3HATB, yMeETbh, BJIA/IeTh) TeXHO0J10-
TeHIMH THH
300
3-ii cemecTp
Beenenue. Tema 1.1. Brenenue: 3HaTh: OcHOBHBIE MOHSTHS, TemaTtuuec
1. | LentpansHoe -OCHOBHBIE IIOHSATHS U OIpeIeIeHUs OIIK-1, OIIpEEIIEHUS u JONyLIEHUs. | -Kast
pacTshKeHHE-CKaTUE. COIIPOTHBJICHHS] MaTEPUAIIOB; OIIK-2, CONpOTHUBJIEHNA MaTepuanoB. CyIIHOCTb | JEKIUs,
Pacuer cratudecku -pacUETHBIE CXEMBI; [K-2 Merona cedeHwid. PacuerHeie Qopmynel | chaiin-
OIIpeNIeNUMBbIX CHJIbI BHEIITHHE U BHYTPEHHUE; JUIA  OOpeleNieHHs]  HalpsDKeHUH | | JIeKIus
CHCTEM pu -METOJ1 CeYEHUH; nedopmarmii.
pacTsKEeHUH- -BHYTPEHHUE YCWINA U HaPSKEHUSL. YMerb: aHaANIM3UpPOBAaTh  COJAEp)KaHUE
CXKaTHUHU. Pasnen 1. IIpocToe compoTuBieHue. 3a/1aHMs], IPUMEHSATh METOJl CEUEHUN IIpU
Tema 1.1. LlenTpansHoe pacTsKeHUE U pELLIEeHNUH 3a]1ay.
cKatue: Baaners: HaBBIKaMHU COCTaBJICHUS
1.1.1. Hampsoxkenus u aedopmanuu PacyETHOM CXEMBI 3aJlayH, OIPEIECICHUS
MIPH PacTsHKEHUH U CKAaTUH. MPOAONBHBIX  CHJI, HaNpsHKeHUH U
1.1.2. Y inunenus, 3axoH ['yka. e opmaruii.
1.1.3. BaustHue TeMmeparypsl.
Pacuer cratudecku omnpenenuMBbIX
CTEpP>KHEBBIX CHUCTEM INPU PaCTSKEHUU
U C)KaTuH.
Tema 1.2. Tema 1.2. MexaHndeckue HCHBITaHUS 3HaTh: OCHOBHBIE MexaHuueckue | Temaruuec
2 Mexanuueckue MaTepUaIoB. OIIK-1, XapaKTePUCTUKN MaTepHajioB, CIOCO0 MX | Kas
XapaKTEPUCTUKU 1.2.1. Junarpamma pacTsKEHHS OIIK-2 IIOJIy4YEHHUSI U IIPUMEHEHUE. JIEKLIHs,
MaTepuasoB. YTJIEpOIUCTON CTalIN. YMerb:  aHanu3UpoOBaTh  JMarpamMMmbl | claij-
1.2.2. Junarpamma HMCTUHHBIX HCIBITAHUN Ppa3JIMYHBIX MATEPHAIOB M | JIGKLUS.
HaIpspKeHUi. ¢ukcupoBaTh 1O  HHUM  OCHOBHBIC

MEXaHUYECKUE XapaKTEPUCTUKU.
Baagers: HCIONB30BaTh  IOIYYEHHBIE
JIAHHBbIE JUISL ONPEIEIECHUS] PACUYECTHBIX
COIPOTHUBJICHU MAaTEpUAJIOB,
JIOITYCKAaeMbIX Harpy3oK, HalpsHKCHUN U




Tema 1.3. Pacuer

MepeMeIICHU .

Tema 1.3. Pacuer cratudecku

3HaTb: METOJBI PACKPBITUS CTaTUYECKOM

CTaTUYECKU HEONPEAEITUMbIX cUCTEM pu OIIK-1, HEONPEAENUMOCTU
HEOIPEACINMBIX 2/0,055 pAacCTSHKEHUU U CKATHU. OIIK-2, Ymersb: COCTaBJISITh YpaBHEHUS
CUCTEM pu 1.3.1. Meronbl PacKpBITHS [K-2 COBMECTHOCTHU nedopmarnmii OPA | po o vec
pacTsKEeHUH- CTaTHYECKON HEOoNpeaeMMOCTH. pelIeHu  3a1ay.
CKaTHUH. 1.3.2. YpaBHEHUsT  COBMECTHOCTHU Baanerhb: HaBBIKAMHUOIPEIEIECHUS Kad
nedopmarmii. BHYTPEHHHX CHJIOBBIX ¢akTopoB, JIGKIIL.
HaIpsHKEeHHH u nedopmaruii B
CTaTHYECKH HEOIpeAeTUMBIX
CTEpP)KHEBBIX CUCTEMaX.
Tema 1.4. Caur u KpydeHue. 3HaTh: CyTh CABMIa W KpydeHus Kkak | TemaTmuec
Tema 1.4. Casur u 1.4.1. HanpsbkeHus pu caBUTE. OIIK-1, BUJOB JepopMallii, 3HATh OCHOBHBIE | Kas
Kpy4Y€HUE. 1.4.2. 3axon I'yka npu cnBure. OIIK-2, pacueTHbie (QOPMYIBI AJIsl ONpENeNieHus | JICKIHs,
1.4.3. Pacuer 0O0JITOBBIX u [K-2 HanpsDKeHU U nedopManuidi mpu CABUTE | craif-
3aKJIETIOYHBIX COEIMHEHUHN Ha cpe3 U U Kpy4eHUH. JIEKITUS
CMSITHE. YMerb: aHaTU3UPOBATh 337]a4l Ha CIBUT
1.4.4. Kpyuenue CTEpIKHEN U KpY4eHHE, YMETb CTPOUTH JIIOPEI
KpYTJIOrO CeYeHusl. KpYyTAILIEro MOMEHTa U  ONpEeAeNnsiTh
1.4.5. Hanpspkenus u YTJIBI MaKCHUMaJbHYIO Harpy3Ky Ha BaJl.
MOBOPOTa CEYEHHs] MpU KPYUEHUHU Bnaners:  HaBBIKAMH  OIpeIeNEHHs
KPYIJIBIX CTEpKHEH. BHYTPEHHHX CHJIOBBIX (DaKTOPOB MpH
1.4.6. Dmiopsl KpyTAIMIUX MOMEHTOB. CABUI€ M KpY4YEHHMH,pacuera Harpys3KH,
1.4.7. YcnoBue TPOYHOCTH  TpPHU MPOBEPKHU MIPOYHOCTH U MoA00pa cedeHus
Kpy4YeHHH. 3JIEMEHTOB KOHCTPYKIIMM TIPH 3aJaHHBIX
JIOMyCKaeMBbIX HaIpsHKEHUSX "
nedopManmsx.
Tema 1.5. Tema 1.5. I'eomerpuueckue 3HaTb:  OCHOBHBIE  reoMeTpuueckue | TemaTuuec
I'eomerpuueckue 2/0,055 XapaKTEPUCTHKU MOIEPEYHBIX OIIK-1, XapakTepUCTUKH, (QOpMyJbl A HMX | Kas JeKIus
XapaKTEPUCTUKH CEYEHUU. OIIK-2 ONpENETECHHUS.
MIOIEPEYHBIX 1.5.1. Cratudeckue MOMEHTBI Ymern: [IPUMEHSATh (dbopmyITBl
CeueHul. 2/0,055 TIJIOIIAI CEYESHMS. orpeieNneHus reOMEeTPUYECKUX
1.5.2. MOMeHTBI HHEPLHH. XapaKTEPUCTUK u repexona K
2/0,055 1.5.3. T'maBHble oOCH © TJIABHBIC MapajieIbHBIM OCSIM.
MOMEHTHI HHEPLIHH. Bnanerp: HaBbikamu ofpeneneHus
2/0,055 Pa3IUYHBIX reoMeTpHYecKHe

XapaKTePUCTUKN CEUCHUU, TMOJIOKCHUS




Tema 1.6. IIpsmoit
MOIMEPEYHbIH  U3THO.
IToctpoenue »>mrop.
Hampsoxenus npu
YHCTOM H3THOE.

Tema 1.6. IIpsmoit
MOIMEPEYHbIH  U3THO.
Hampsoxkenus npu
MOMEPEYHOM H3THOE.
Pacyer cratuyecku
OIpeeTMMbIX
CTEP)KHEBBIX CHCTEM
pH U3ruoe.

Tema 1.7.
IIepemewmienne npu
usruoe.
HNuterpupoBanue
nuddepeHIranTbLHOro
ypaBHEHUS U3TH0a.

2/0,055

TJIaBHBIX NHEHTPAJIBHBIX ocel M TJaBHBIX
MOMCHTOB MHCPIUH.

Tema 1.6. Ilpsmoii momepevHBIN 3HaTh: CyTh  u3ruoa, ocHoBHbIE | TemaTuuec
u3ruo. OIIK-1, KOMITOHEHTBI, (OpMyJBl  ONpEeAeNeHUs | Kasl JeKIus
1.6.1. Bayrpennue cuioBbie (HaKkTOPHI OIIK-2, HampsDKEHUH  NmpH  4UCTOM — M3THOe,
pH U3ruoe. [K-2 bopmyny orpeneNneHus KPUBU3HBI
1.6.2. 3ru6 4mnCcThIii ¥ MOTIEPEYHBIH. H30THYTOI'O CTEPHKHS.
1.6.3. Juddepennmansasie YMeTh: CTPOHUTH AMIOPHI TONEPEYHBIX CHIT
3aBHCHUMOCTH TIpH H3THOE. W W3rHOAIOIMX MOMEHTOB, ONPEACIATh
1.6.4. Dniopsl TMONEPEYHBIX CHUI U OMaCHOE CEYEHNE CTEPKHSL.
M3ru0aIoIX MOMEHTOB. Baanerb:  HaBBIKAMH  OINpeEZeTeHUs
1.6.5. HanpskeHus mnpu  YHCTOM MAaKCUMAaJbHON HArpy3Kd U HaIpsOKEHUI
usruoe. B CTEp)KHE IO JMIOpEe M IO PacueTHBIM
(dhopmynam.
1.6.6. [Tonepeunsiit u3ruo. 3HaTh: OTJIMYMS YUCTOTO M mnomnepedHoro | TemaTuuec
Hopmaibnslie u KacaTellbHbIE OIIK-1, nu3ruba, [JOMYyIIEHWs Ui TpPUMEHEHHS | Kas
HaTpsHKEHUS TIPU MONEePEYHOM H3THoe. OIIK-2, pacyeTHBIX ¢dopmy, dbopmynel | JeKus,
®opmyna XKypasckoro. [K-2 ONPE/EIICHNs HAIpSOKEHUN, KPUBU3HBI | CIIAW]I-
1.6.7. CooTHOIIEHNE HOPMAJBHBIX U H30THYTOI'O CTEPKHS. JIeKIIHs,
KacaTelbHbIX HAPSHKEHUH. YMern: aHaIM3UpOBaTh 3a1aud W3ruoda,
1.6.8. VYcinoBue MPOYHOCTH TMPHU OTIPEICNATh HEO0OXOJIMBbIC
nusrube. DJNEMEHTHl PalMOHAIBHOTO XapaKTePUCTUKU o MIOpaM |
MPOEKTUPOBAHUSI TPOCTEHILINX CHCTEM. MPUMEHSITh pacueTHbIE (POPMYIIBI.
Baanerhb: HaBBIKAMU
MPOYHOCTHOTOpacuera  mpu  H3ruoe
(onpeneneHue JomyckaeMol HarpyskH,
mpoBepka  MPOYHOCTH W 1oadop
MapaMeTpoB CEUCHUS).
Tema 1.7. Ilepemerienus npu usruoe. 3nars: nmepememenus npu  u3rube, | Temarudec
1.7.1. [TpubmmkeHHoe OIIK-1, OCHOBHBIE JIOMYIIEHUS UX OMpPEICIICHUS, Kasi JIEKIHs
g depeHIuanbHoe ypaBHEHHUE OIIK-2, hopmyIbl JUTSt oTIpeieNeHUs
YIPYroi JTUHUK OaJIKH. [IK-2 MepeMeIeHUI py U3ruoe.
1.7.2. WnTerpuposanue YMmerb: omnpenendars MNepeMelleHus Npu
MPUOIKEHHOTO MU ( hepeHIIUaTBHOTO n3ruoe yTeM WHTETPUPOBAHUS
ypaBHEHUS. nuddepeHIranTbLHOro ypaBHEHUS
1.7.3. Meronbt ofpeneneHus yIpyrow JUHUH.
TepeMeNIeHUI TPy U3ruoe. Baanern: HaBBbIKAMU OITpEAEIIECHUS




ypaBHEHHUI TMepeMelleHrns B CTEp)KHE,
OIIPENICIICHUs] TIepEMEIeHUl B JIF00OIA,
MPOU3BOJIBHON TOUKE OaJIKH.

Tema 1.7. Tema 1.7. Ilepemerienus npu usruoe. 3HaTh: CyIIHOCTh MHTerpasioB Mopa, ux | TemaTuuec
9 [Tepememienue mpu 1.7.4. Uuterpanst Mopa. OIIK-1, oOpa3oBaHus; CyTh crioco0a Beperarnna, | kas
nsrube. HMHTerpansl 1.7.5. Croco6 Bepemaruna. OIIK-2, MPHHIUIT TIEPEMHOKEHHS SITIOP. JeKIus,
Mopa. Crioco6 [IK-2 YMmeTb: 3amuchiBaTh  AHAUTUYECKHE | CIAMI-
Bepemaruna BBIPAKEHHS JUIst OIIpeeTIeHUsT | JISKIHS
MepeMenIeHnid C TMOMOIIbI0 HHTETPajoB
Mopa, nepeMHOXKaTh 3IIOPHI TI0 CIIOCO0Y
Bepemaruna.
Baanerb:  HaBBIKAMH  OINpeEZeTeHUs
MepeMenieHnii Mpu W3rude ¢ MOMOIIBIO
uHTerpanoB Mopa © 1o  cHocoOy
Bepemaruna.
Bcero: 4/ 0,111
4-if cemecTp
Tema 1.8. Pacuer cratuyecku 3HaTb: cyTb Meropa cwi; npuHuun | TemaTmuec
10 Tema 1.8. Pacuer HEONPEAETUMBIX CUCTEM TPH U3TrHoe. OIIK-1, PacKpbITHS CTaTHYecKol | Kas
CTaTHYECKH 1.8.1. Meton cui. OIIK-2, HEONPEACTUMOCTH TIPH H3THOE. JIEKITHS,
HEOIpeeNUMbIX 1.8.2. Onpenenenue nepeMerieHuit mo [K-2 YMeTb: COCTaBIIsATH pabodyl0  CXeMmy
CHICTEM IIpH U3rHoe. criocoby Bepemaruna. Oanku W onpenensiT Kod()UIMEHTSI,
BXOAALIMNE B KAaHOHMYECKOE YpaBHEHHE
METOo/1a CHII.

2/0,055 Baanerb: HaBbIKAMH MOCTPOSHHS SIIOP U
ornpeeneHus HANPSHKEHUH "
nedopmariuii JUTSE CTaTHYECKU
HEONPEAETHMBIX CHCTEM TPH M3Trnoe.

Paznen 2. CnoxxHOE CONPOTHUBIICHHUE. 3uarb: cyTh onpenencHus ycwimid u | Tematuuec
11 Pasnen 2. Crnoxnoe Tema 2.1. Kocoii uzruo. OIIK-1, HanmpspKeHU B cilyyae  CIIOKHOTO | Kas
CONPOTHUBJIEHUE. 2.1.1. HampspkeHuss Tpu  KOCOM OIIK-2, CONIPOTHUBJICHUS, OCOOCHHOCTH KOCOI'O | JIKIIMS,
Tema 2.1. Kocoii usruoe. [K-2 n3ruba, BHEUEHTPEHHOTO PACTSDKEHHMS M | craifj-
u3ruo. 2.1.2. YpaBHeHUe HEUTpaNbHON TMHUU CKaTHs, (dhopmyIsl ONPEAEIEHUs | JICKLIMS
Tema 2.2. CEUYEeHHUs IPU KOCOM H3THOe. HaIpspKeHUI.
Brenentpennoe 2.1.3. YcnoBue mpoYHOCTH MPU KOCOM Ymern: aAHaJIM3UPOBATH 3a/1a4u




pacTsbKeHue u usruoe. CIIO)KHOTO CONPOTUBIIEHUS, ONPENEITh
CXKaTHe. Tema 2.2. BuenentpenHoe NOJIOKEHUE  HEUTPAJIBHOM  JIMHUKM B
pacTsLKEHUE U CxKaTHe. CEUYEHHHM TpHU KOCOM H3rube, Tpu
2.2.1. Hanpsoxenus pu BHELICHTPEHHOM PACTSIKEHUU U CXKaTUH,
BHELEHTPEHHOM  PACTSKEHHUU u OIIpeNensTh MOJIO’KEHUE HaunOonee
CKaTHH. HaIpsDKEHHBIX TOYEK B CEUEHUH.
2.2.2. YpaBHeHUE HEUTpaNbHON TMHUU Biaagers:  HaBbelkaMM  pacdyera  Ha
MpH BHELEHTPEHHOM paCTSDKEHUU U MPOYHOCTh  3JEMEHTOB  KOHCTPYKLHH,
COKATHH. paboraromux B yCIOBHSIX KOCOro U3ruoda,
2.2.3. Slnpo cedeHus. BHEILEHTPEHHOI'0 PACTSKEHUS U CHKATHS.
2.2.4. VYcnoBue MPOYHOCTH  MpH
BHELEHTPEHHOM  PACTSKEHUU "
CKaTuu
Tema 2.3. Anamus Tema 2.3. AHanu3 HampspKEHHOTO U 3HaTh: ocoOeHHOCTH HampsbkeHHoro u | Temarudec
12 HAIIPSKEHHOTO u neopMHUpPOBAaHHOTO ~ COCTOSIHUSL B OIIK-1, neopMHUPOBAaHHOTO COCTOSIHHM, MATPHULIBI | Kasi
neOpPMHUPOBAHHOTO TOYKE TENa. OIIK-2, W YpaBHEHHS, X OINKCHIBAIOIIHE. JIEKLI U,
COCTOSIHUASL B TOYKE 2.3.1. Ten3zop HampsHKeHUH U TEH30p [K-2 YMern: 3an1CbIBaTh TEH30PbI
Tena. nedopMaruii. HaNpPsHKEHHOTo U e OpMUPOBAHHOTO
2.3.2. I'maBHBIE IUIOIIAAKH, TIJIaBHBIC COCTOSIHHH IS TTIaBHBIX WM HErJIaBHBIX
HaTpsDKEeHUs U AeopMalny. HaTpsHKEHUH U 1eopManuii.
Baaners: HaBBIKOM aHaju3a
HanpshDKEHHOTOo W Ae)OpMUPOBAHHOTO
COCTOSIHMS B TOUKE Tea.
Tema 2.4. Pacuer 1o Tema 2.4. Teopun MNPOYHOCTH W 3HaTb: cCyThb Kaxgoro Kkputepus u | TemaTmuec
13 TEOPHUSIM IIPOYHOCTH. IJIACTUYHOCTH. OIIK-1, YCIIOBUE  JOCTUXKEHUS  KPUTHUYECKOrO | Kas JIEKLHUs
2.4.1. Ycnosue JIOCTUKEHUS OIlK-2, COCTOSIHMS 110 K&KJIOMY U3 HUX.
2/0,055 KPUTUYECKOTO COCTOSIHUA MO KaKJI0i [IK-2 YMerb: onpenenarb  SKBHUBAJIEHTHOE
13 TEOpHIL. HampspkeHHe JUIs KOHKPETHOHM 3ajaud u
2.4.2. YcnoBue MNPOYHOCTH IS CpaBHMBAaTb €ro0 C  JOMYyCTHUMBIM
COBMECTHOT'O JEHCTBUA KpY4YeHUS U (pacueTHBIM CONPOTUBIICHUEM ).
mernba mo III wm IV  Teopusam Biaagers:  HaBblkaMM  pacdyera  Ha
MIPOYHOCTH. MPOYHOCTh AJIEMEHTOB KOHCTPYKLIMM C
WCIOJIb30BaHUEM TEOPHM TPOYHOCTH.
Tema 3.1. Pasnen 3. YcToH4YMBOCTH 3J€MEHTOB 3HaTh: dbopmyItbl ompenenenus | TemaTtuuec
14 ¥YcrounBocTh KOHCTPYKIIUH. OIIK-1, KPUTUYECKOM CWJIBI U  KPUTHYECKOrO | Kasd
3JIEMEHTOB Tema 3.1. YcTOWYMBOCTH MPOJIOJIBHO OIIK-2, HaIpsDKEHUS, IPUBEACHHBIC | JIEKLUs,




KOHCTpyKuh. Tema CXKATbIX CTEPIKHEH. [IK-2 KO3((UITUCSHTHI JIJIsl Pa3IMYHBIX YCIIOBUH | claiij-
4.1. [IpoponbHO- 3.1.1. ®opmyna Diinepa TUTSt 3aKpEIUIEHUS KOHIIOB CTEPXKHS, MPENENbl | JICKIIHS
MOTepEYHbIH U3rHo. KPUTHYECKOU CHIIBIL. NIPUMEHUMOCTH (dhopmyIbl Oiinepa;

3.1.2. Bnusuue yCIIOBUI HaIpsHKECHU N npu POJIOJIBHO-

3aKpEeIUIeHNs KOHIIOB CTEP KHSL. MOIEPEYHOM H3rube

3.1.3. IIpenenst MPUMEHUMOCTH YMmerb: onpeaensiTh BETUIUHBI

¢dopmyier Diinepa. [MOKOCTD CTEPKHSI. KPUTHYECKOW CHJIBI U HAIIPSKEHUS.

Pasnen 4. IlpogonbHO momepedHsbIi Bnanerp: HaBbIKAMH pacdeTa CiKaThIX

U3rub CTepKHEH. cTepkHel (Mmondop cedeHus, Harpy3KH U

Tema 4.1. IlpomonbHO-TIONEpEUHbIH T.J.) Ha YCTOHYMBOCTB; MPH MPOJONBHO-

n3ruo. MOMEPEYHOM U3THOE.

4.1.1. OcoOeHHOCTH MJaHHOTO BHUZA

Harpy>xeHus

4.1.2. Pacyer Ha npPOYHOCTH MpHU

MPOIOJILHO-TIONIEPEYHOM H3THOE.
Tema 5.1. Pacuer Paznen 5. Jlnnamuueckoe 3HaTh: MPUHIUIIBI JUHAMHUYECKOT O Tematuuec

15 3JIEMEHTOB HarpyxeHue. OIIK-1, pacuera, (OpMYIbI ONIpEeeNeHUs YCHITUH, | Kas

KOHCTPYKLIUH, Tema 5.1. Yuer cun wuHEpHUU TpH OIIK-2, HaOpsDKEHUHW M TEepeMElIeHUud It JISKIIHS,
JBUTAIOIINXCS c JUHAMUYECKOM HarpykeHuu. Pacuer T1IK-2 3JIEMEHTOB KOHCTPYKUHUM, ABUKYIIHUXCA C cllam-
YCKOpPEHHEM. 3JIEMEHTOB KOHCTPYKIIHH, YCKOpPEHHEM. JIEKITHS

JBIDKYLIUXCSI C YCKOPEHUEM.
5.1.1. Innamuyeckuii ko3P PUIHEHT.

5.1.2. Pacuer 3JIEMEHTOB
KOHCTPYKIIUH, JBIKYIUXCS c
YCKOPCHHEM.

YMerb: 3anuChIBaTh BBIPAXKEHUSA IS
JUHAMUYECKUX YCUJIUM, HANPSOHKEHUN U

nepeMeleHn i c HCIOJIb30BaHUEM
COOTBETCTBYIOIIETO JTUHAMHUYECKOTO
KO3 huIueHTa.

Baanern:  HaBblkKaMM ~ pacyera  Ha

MPOYHOCTh  BJIEMEHTOB  KOHCTPYKILUH,
JBUKYIIUXCS C YCKOPEHHUEM.




16

Tema 5.2. Pacuer
pu yJlapHOM
JICCTBUU HArPy3KH.

17

Tema 6.1.
3JIEMEHTOB
KOHCTPYKLIUI 3a
npeaeaMu
yIPYroCTH.
Tema 7.1. O6010UKH.

Pacuer

18

Tema 8.1. TloBTOpHO-
nepeMeHHoe

2/0,055

Paznen 5. JluHamuueckoe Harpy»xeHue 3HaTrh:  NpUHIUNBL  JuHaMudeckoro | TemaTtmuec
Tema  5.2. VYpapHoe  neiicTBue OIIK-1, pacuera, (OpMYIbI ONIpEeeNeHUs YCHITUH, | Kas
Harpy3Ku. OIIK-2, HaOpsDKEHUHM M TEepeMElIeHUud It JISKIIHS,
5.2.1. TlpuGnmkeHHBIH pacdeT Ha [K-2 3JIEMEHTOB KOHCTPYKLUH, | Claia-
ynap. OJIBEpratoLINXCcs yIapHOMY | JIEKIUS
5.2.2. Jlunamuueckuid KoddPuumeHt BO3/IEHCTBHIO.
TIpH yzape. YMeTb: 3amuchiBaTh BBIPRKEHHS JUIS
JUHAMUYECKUX YCUJIUM, HANPSOHKEHUN U
nepeMeleHn i c HCIOJb30BaHUEM
COOTBETCTBYIOIIETO JMHAMHUYECKOT'0
koddurmenTa.
Baapern:  HaBblkamMM ~ pacyera  Ha
MPOYHOCTh  DJIEMEHTOB  KOHCTPYKIIHIA,
OJIBEpratoLINXcs yJIapHOMY
BO3JICHCTBUIO.
Pasmen 6. Tema 6.1. Pabora 3Hare: craauu, mnpoxoaumele Oankod | Temarudec
KOHCTPYKIUH 3a npeaenamu OIIK-1, BIUIOTb JO MCYEPHAHUS €€ HEeCyIlen Kas JIEKIHs
YIIPYTOCTH. OIIK-2, CIOCOOHOCTH, (OPMYIBI TIACTHYECKOTO
6.1.1. Pacuer o HecyIei [K-2 MpeaebHOr0 MOMEHTa M IUIaCTHYECKOro
CIIOCOOHOCTH. MOMEHTa CONpPOTUBIICHUS; YpaBHEHUS
Paznen 7. Tema 7.1 OGonouku. paBHOBeCHUS JUIS CUMMETPUYHBIX
7.1.1. XapakTepucTHKH 000I0UEK. 000J104YeK, pacCYUTHIBAEMBIX o
7.1.2. Pacuer 0e3MOMEHTHBIX 0Ee3MOMEHTHOI TEOpHH.
0000ueK BpaleHusl. Ymers: OIIpeNeNsITh MpesenbHO
JONYCTHMbIE HAarpy3Kd U [apaMerpsl
KOHCTPYKIIHH npu pacuere o
MpeeIbHOMY COCTOSIHUIO;  ONpEAeNsaTh
Harpy3ky ¥ Iapamerpbl  00OJI04YeK,
paccuuThiBaeMbIX 1O  0e3MOMEHTHOH
TEOpHH.
Bnaners: HaBbIKaMH pacdera 3JIEMEHTOB
KOHCTPYKLUI o NPENEIbHOMY
COCTOSIHMIO;  MPOYHOCTHOIO  pacuera
0Ee3MOMEHTHBIX 000JIOUEK BPAILCHHUSI.
Pasnen 8. IloBTOpHO-TIEpeMeHHOE 3HaTh: CyTh yCTaJOCTHOIO pa3pymieHusi, | TemaTuuec
JICICTBUE HATPY3KH. OIIK-1, XapaKTEPUCTUKH LMKJIa py | Kas JISKIUs




HarpyxeHue. Tema 8.1. Lluknuuexoe HarpyxeHue. OIlK-2 OUKIMYECKOM HarpyXeHH#, (akTopsbl,

VYcranocts MaTepuana. BIIHSIOIIME HA BBIHOCIUBOCTH MaTepHala.
8.1.1. Ycranocts MaTepuaia. Ymerb: cTpouTh W MOJB30BATHCS
8.1.2. [Ipenen BEIHOCIUBOCTH. JUarpaMMOl BBIHOCITMBOCTH MaTepuala,
8.1.3. BnusiHue pa3nuuHbIX (aKTOpOB YUUTHIBaTh (aKTOPHI, BJIMAIOUIME Ha
Ha npeaen BBIHOCITUBOCTH: MPeIeN BEIHOCIHBOCTH.
MaciTaOHbIH ko3 unmenrt, Bnaners: HaBbIKaMu pacueTa Ha
3¢ P eKTUBHBIH ko3 pument MIPOYHOCTHIIPH TOBTOPHO-TIEPEMEHHOM
KOHIICHTPAIH HAMPSOKESHHUH. HarpyKeHUH.
8.1.4. Pacyer Ha yCTallOCTh.

Bcero: 6/0,167

Hroro: 10/0,278




5.4. IlpakTHyecKkue U CEMHUHAPCKHUE 3aHATHSI, UX HAUMEHOBAaHUeE, COJlepPKaHue U 00beM
B Jacax
Oo0beMm B

Ne yacax /

o/ Ne pa3nena HaumenoBanue NPaKTHYECKHX 1 Tpya0€eM-

I AU CHUILTHHBI CEeMHHAPCKHUX 3aHSATHI KOCTb B

3.e.
300
3-ii cemecTp

1. Beenenue. Pacuer CTaTUYECKU OIPEAECITUMBIX
Tema 1.1. LenTpanpHOE | CTEP)KHEBBIX CHCTEM TMPH pACTSDKEHUH W
pPACTSDKEHHUE U CKATHE cxatuu. PI'P Ne 1.

2. Tema 1.3. Pacuer craTtuyecku Pacder craTmdeckun HEONMpPEeneIMMBIX CHCTEM 2/0,055
HEOIpEeNeNUMbIX CHCTEM TIpU | MIPH pacTsbKeHUH u cxatuu. PI'P Ne 1.
paCTsHKCHUH U CKATHH.

3. Tema 1.4. Cour u Kpy4eHue. Pacyer 3JIEMEHTOB KOHCTPYKIIUH,

paboraromx B YCIOBHSIX CABHTA |
KpY4eHHUSI.

4. Tema 1.5. T'eomerpuueckue | Pacuer OCHOBHBIX FEOMETPUYECKUX
XapaKTePUCTUKU MOTMEPEYHBIX | XapaKTePUCTHK CEUCHUH.

CEUEHUH. 2/0,055

5. Tema 1.6. Ilpsmoii momepeunslii | [locTpoeHme omop TONEPEUYHBIX CHII U
M3ruo. n3rubaromux ~ MoMeHToB.  Ormnpenenenue

OMACHBIX CEYCHWH, MpPOBEPKA MPOYHOCTH
OanKu.

6. Tema 1.6. Ilpsamoit momepeunsiii | Pacder CTaTUICCKH OTIPEACITUMBIX
u3ruo. CTEP>KHEBBIX CHCTEM IIPH U3THOE.

7. Tema 1.7. Ilepememenus npu | OnpeneiieHHe IEepEeMEIICHUH P  H3ruoe
usruoe. METOIOM HHTCTPUPOBAHUSI 2/0,055

i depeHUaIBFHOrO  ypaBHEHUST  YIIPYTOi
JIUHAN OaJIKH.

8. Tema 1.7. Ilepememenus npu | OnpeneiieHUe IEepEeMEIICHUH MpH  H3ruoe
usruoe. rpad0-aHaTUTHICCKIMH METOJIAMH.

Bcero: 6/0,167
4-ii cemecTp

9. Tema 1.8. Pacuer cratuuecku | Pacyer craTuuecku HeEONpEAEIHMBIX CHCTEM
HEONpPEACTUMBIX CHCTEM TpH | npu wm3rube. Vcnonb3oBaHue — crocoba
usruoe. Bepemaruna.

10. | Pazgen 2. CnoxHnoe | Pacder craTHYecKd OMNpENEIMMBIX CHCTEM, 2/0.055
CONPOTHBJICHUE. paboraromMx B YCIOBHSX  CIIOXKHOI'O ’
Tema 2.1. Kocoii uzru6. COIIPOTUBJICHUA (xocoi u3ruo,

Tema 2.2. BHenenTpenHoe | BHEIIGHTPEHHOE PaCTSDKEHUE U CKATHE).
pacTshHKeHUE U CHKATHE.

11. | Tema 2.4. Pacyer mo TeopusiMm | Pacuer  3meMeHTOB  KOHCTPYKIHH ¢
MPOYHOCTH. WCTIOJIb30BaHHEM Teopuii MPOYHOCTH

(coBMecTHOE JeiicTBHE KPYyUSHHUS U H3TH0a).

12. | Tema 3.1. VYcroitunBocts | Pacuer  aJaeMeHTOB  KOHCTPYKUMHA — Ha

3JIEMEHTOB KOHCTpYKUuH. Tema | yCTOWYMBOCTB. 2/0,055

4.1.
U3ruo.

[IpononbHO-NIONEPEUHBIN

Pacuer aneMeHTOB KOHCTPYKIUN B yCIOBHSIX
MPOIOJIEHO-TIONEPEYHOr0 3Trnoda.




13. | Tema 5.1. Pacuer osnementoB | Junamuueckuii pacuer. Pacuer smemeHTOB
KOHCTPYKIIMH, JBWUTAlOMIMXCS C | KOHCTPYKIIHH, IBUTAIONIIUXCA C YCKOPEHUEM.
YCKOpPEHHEM.

14. | Tema 5.2. Pacuer npu ymapHom | JluHammdeckuii pacder. Pacder 31eMEHTOB
JIEICTBUU HArpy3KH. KOHCTPYKLIMHA IpU  yJAapHOM  JEHCTBUU

Harpy3Ku.

15. | Tema 6.1. Pacuer o»nemenToB | Pacuer  smeMeHTOB  KOHCTPYKIHH  3a 2/0,055
KOHCTPYKIIMM  3a  TpemenaMu | mpenefiaMu yIpyrocTH.
yrnpyroctu. Tema 7.1. O60m0uKH. Pacuer cummerpuuHBIX  000IOYEK  TIO

0E3MOMEHTHOH TEOPHH.

16. | Tema 8.1. [loBTOpHO-IEpEeMeHHOE | BBIHOCIMBOCTE 3EMEHTOB KOHCTPYKIIHIA.
HarpyxeHue. OcobeHHOCTH OTpeeNieHus] BBIHOCIIMBOCTH

KOHCTPYKTHBHBIX DJIEMEHTOB
Bcero: 6/0,167
Hroro: 12/0,333
5.5. JlaGopaTopHble 3aHSATHSI, UX HAMMEHOBaHUE U 00bEM B yacax
JlabopatopHble 3aHATHST YI€OHBIM IIJIAHOM HE MPELyCMOTPEHBI
5.6. IIpumepHasi TeMaTHKa KYpPCOBBIX IPOEKTOB (padoT)
KypcoBoii mpoekt (pabota) yaeOHbIM IIIaHOM HE MPETYCMOTPEH.
5.7. CamocrtosiTeqbHasi pa6oTa 00y4arOIIUXCsl
Copaep:xxanne 1 00beM caMOCTOSITEIbHOI PadoThHI 00y4arOIIUXCA
. Ilepevyensb JOMAIIHUX Oo0neMm B
Pa3zaenn! u Tembl padoueii “
N HporpaMMBbi 3alaHui U APYTUX Cpoxu yacax /
w/n CAMOCTOSTEALHOIO BONPOCOB [1J151 BBINOJIHE- TPYAOEMK
S— CaMOCTOATEJBHOTO0 HHA oCTh B
U3y4yeHust 3.¢.
3-ii cemecTp
1. Beenenmue. Tema 1.1. | Koncnekrt Temsl.
LentpanbHoe pactsbkeHue- | PemieHue 3agad 1o TeMme. CCHTSOpb 9/0.278
ckarue. Pacuer cratmuecku | PI'P Nel (Bamaum 1.1, 1.3) ’
ONpPENENUMBIX CHUCTEM MpH
pacTsKEHUH-CKATHH.
2. Tema 1.2. Mexannyeckue | KoHcmeKT TeMsl.
XapaKTEPUCTUKH MaTePUATIOB. OCHOBHBIE MEXaHHYECKUE CCHTSOPb- 9/0,278
XapaKTePUCTHKH, ux
olpenieneHne
3. Tema 1.3. Pacuer cratmueckn | Koncmekr temsl. Pemenue 10/0.2
HEONpPENeIUMBIX CHUCTeM mpu | 3agad mo Teme. PI'P Nel CCHTSOPb- 0/0,278
PaCTSKEHUU-CIKATUH. (Bagaua 1.2) OKTSI0pb
4. Koncnekr temel. Pernenue 9/0,278
Tema 1.4. Casur u KpydcHHE. 3agad mo reme. PI'P Ne2 OKTS0ph
5. Tema 1.5. Teomerpmueckue | Koncmekr tembl. Pernenne 9/0.278
XapaKTepUCTUKU TOMepeuHbIx | 3amad mo teme. PI'P No 3 OKTSI0pb ’
CEYCHHM.
6. Tema 1.6. [psmoit | KoHcmekT TeMbl.
MIOTIePEYHBIH n3ru6. | [IpaBuima mocTpoeHus 31op OKTSIOpB - 10/0,278
ITocTpoenue smtop. | Pemienue 3amad o teme. HOSIOpb
Hanpsbkenuss npu  4yucToM




usruoe.

7. Tema 1.6. [psmoit | KoHcmekT TeMbl.
IOIEPEYHBI nsrud. | PP Ne 4. Pemenue 3amau HOSIOpb
Hampspkenust mpu mornepeyHoM | 110 TeMe. 12/0,333
nsrube. Pacuer craTmuecku
OnpEaACINMbIX CTCPIKHCBLIX
CHICTEM IIpH HU3rHoe.

8. Tema 1.7. Ilepememenue npu | KoHCHeKT TeMbl.
usruoe. WnrerpupoBanne | UnTterpuposanue Hosi6ps - 12/0.333
¢ hepeHIuanbHOro ¢ hepeHIuanbHOro neKadpb ’
ypaBHEHUs U3ruoda. ypaBHEHUS nsruoa.

Pemenue 3aay no teme.

9. Tema 1.7. Ilepememenue npu | KoHCHeKT TeMbl.
nsrube. HWuterpanst Mopa. | Onpenenenue nekadpb
Crioco6 Bepermaruna MepEeMEIICHU  CITOcoOOM 10/0,278

Bepemeruna. Pemienne
3a1a4 10 TeMe.
Bcero: 90/2,5
4-ii cemecTp
10. | Tema 1.8. Pacuer cratmyecku | KoHcmekT TeMbl.
HEONPEICTUMBIX CTEpPIKHEBBIX | Meron CHIL. ¢deBpanb 12/0.333
CHICTEM IIpH U3THOE. HcnonszoBanne  crmocoba ’
Bepemaruna. Pemienne
3a1a4 10 TeMe.

11. | Tema 2.1. Kocoit n3ru0. KoncriexT Tembl. 10/0.2
Tema 2.2. Bmueuentpennoe | PI'P Ne 5. Pemenune 3amau (eBpanb 0/0,25
pacTshKeHUe-CKaTHe. 0 TEMeE.

12. | Tema 2.3. Anamn3z | KoHCHEKT TeMBbl.

HaIpPsHKEHHOTO 1 | MaTpuipl HampsoKeHHH U (despaib - 10/0,25
ne(OPMHUPOBAHHOIO neopMaruii. Pemienne MapT
COCTOSTHHSI B TOUKE Tella. 3a1a4 10 TeMe.

13. | Tema 2.4. Pacyer no Teopusim | KoHcCIeKT TeMbl. 10/0.25

MPOYHOCTH. Pemenne 3amau mo Tteme. MapT ’
PI'P Ne 6.

14. Tema 3.1. VYcroituuBocts | KoHCHEKT TeMEI.
3JIEMEHTOB koHCTpykuil. | PI'P Ne 7. Pemenue 3amau MapT 10/0,278
Tema 4.1. [IpomonsHO- | IO TeMe.

MOTIePEYHBIN U3rHO.

15. | Tema 5.1. Pacuer asmementoB | KoHcmekT TeMbl. MaprT - 10/0.25
KOHCTPYKLMH, ABUraromuxcs ¢ | Pemenue 3anay no teme. arpenb ’
YCKOPEHUEM.

16. | Tema 5.2. Pacuer mpu | KoHcmekT Temsl. 10/0.278
YIapHOM JEUCTBUM Harpy3KHu. PI'P Ne 8. Pemenme 3amau anpenb ’

0 TEMeE.

17. | Tema 6.1. Pacuer asnementoB | KoHcekT TeMbl.

KOHCTpYKIMI 3a mpenenamu | Permenue 3amad mo teme. ampenb - Maif 10/0,278
YIPYTOCTH. Tema 7.1.
O060m0YKH.
18. | Tema 8.1. [ToBTopHO- | KOHCHEKT TEMBI.
nepeMeHHOe Harpy>KeHHe. OcHOBHEIE XapakTepuc- Mait 9/0.25
TUKH LUKJIA. IIpenen ’
BBIHOCJINBOCTHU (I/ICHI)ITaHI/Ie
Ha BBIHOCITUBOCTB)
Bcero: 91/2,528
Hroro: 93,75/

2,605




6. Ilepeuens yueGHO-MeTOAMYECKOTr0 0O0ecriedeHUsI AJIsl CAMOCTOATEILHOM
padoThI 00YYAOIIMXCH 10 IMCHHUILINHE (MOIYJIIO).

6.1. meToauueckue ykazaHus (COOCTBEHHbIE pa3pabOTKH)

1. YuebHo-MeToIu4YecKoe mocoOre Mo TEOPETUISCKON MEXaHUKe [ DJIECKTPOHHBIN pecypc]: s
CTYJIEHTOB TEXHUYECKUX creruanbHocTe / [cocT. P.I'. Hageipos]. - Maiikomn: Marapuun O.I.,
2018. - 108 c. — Pesxum nmoctyma: http://lib.mkgtu.ru:8002/libdata.php?id=2100003095

2. YaeOHo-MeToI4YecKkoe mocobue mo teoperudeckoit mexanuke. Y. Il [DnexkTpoHHBIN pecypc]:
JUTSI CTYJIEHTOB TEXHUYECKUX crienranbHoctei / [cocT.: P.I'. Hageipos, FO.K. AmmHOoB]. -
Maiikon: Marapun O.I'., 2017. - 120 c. - Pexxum nocrymna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100019463

3. Y4yeOHo-MeTo1uyecKoe nocodue no TeoOpeTUIecKoi MexaHuKe [ DNeKTpOHHBIN pecypc]: s
CTYJCHTOB BBICHIMX Y4EOHBIX 3aBEICHUN TeXHUYeCcKuX crenuanbHocred / [coct. P.I'. Hagsipos].
- Maiikom: Marapun O.T'., 2016. - 120 c. - Pexxum nocryma:
http://lib.mkgtu.ru:8002/libdata.php?id=2100018896

6.2 JIutepaTypa Ui CaMOCTOATENBbHON PabOTHI

Bypuak, I'.I1. Teopernueckas MexaHuKa | DIeKTPOHHBIN pecypc]: yueoHoe mocoodue / I'.I1. bypuyak, JI.B.
Bunauk - M.: MUH®PA-M, 2015. - 271 c¢. - BOBC «Znanium.com» - Pexum pocryna:
http://znanium.com/catalog.php?bookinfo=451783

Kupcanos, M.H. Teopernueckas mexanuka. COOpHHK 3a7a4 [DJIEKTPOHHBINH pecypc]|: yueOHOe mocobue
/ M.H. KupcanoB. - M.: UTHOPA-M, 2015. - 430 c. - DBC «Znanium.com» - Pexxum nocryna:
http://znanium.com/catalog.php?bookinfo=487544

Mkxkpteidue, O.B. Teoperndeckas MmexaHuka [DeKTpoHHBIH pecypc]: yueOnuk / O.B. Mkprbiues. - M.:
Bysosckuii yuebnuk: MHOPA-M, 2018. — 359 c. - OBC «Znanium.com» - Pexum pgocryna:
http://znanium.com/catalog.php?bookinfo=774952

MkxkptbeiueB, O.B. Teopernueckas MexaHuka. [IpakTukyM [DIeKTpOHHBIH pecypc]: yueOHOe mocodue /
O.B. MxkprerueB. - M.: Byzosckuii yuebnnk: MTHOPA-M, 2018. — 337 c. - OBC «Znanium.comy -
Pexum mocryma: http://znanium.com/catalog.php?bookinfo=774958

Benos, M.U. Teopernueckass MexaHuka [DJIEKTPOHHBIN pecypc]: yueOHoe mocodue / Bemor M.U.,
[Memaee b.B. - M.: PUOP, UH®PA-M, 2017. - 336 ¢. - OBC «Znanium.com» - Pexum pocrymna:
http://znanium.com/catalog.php?bookinfo=556474

Kupcanos, M.H. PemieHus 3ama4 1m0 TEOPETHUYECKOM MexaHUKE [DJIEKTPOHHBIH pecypc|: ydeOHOe
nocobue / M.H. Kupcanos. - M.: THOPA-M, 2015. - 216 c. - OBC «Znanium.com» - Pexxum nocryna:
http://znanium.com/catalog.php?bookinfo=493434

Lpieunbcknii, B.JI. Teopernueckas Mexanuka [ DaeKTpoHHBIN pecype]: yueOnuk / B.JI. LpiBuabCKUi. -
M.. KYPC: HH®PA-M, 2014. - 368 c. - DOBC «Znanium.com» - Pexum pocryna:
http://znanium.com/catalog.php?bookinfo=443436

AxumoB, B.A. Teopernueckas mexanunka. Kunematuka. [Ipaktukym [DiaeKTpOoHHBIH pecypc]: yueOHOe
nocooue / B.A. Akumos, O.H. Cxisap, A.A. denyra; nmox obmr. pen. A.B. Uurapesa. - M.: UTHOPA-M;
Mu.: Hos. 3manme, 2012. - 635 <c¢. - DOBC «Znanium.com» - Pexum pocryna:
http://znanium.com/catalog.php?bookinfo=235510



7. DoH/1 OLIEHOYHBIX CPEACTB ISl POBEIeHUsSI MPOMEKYTOUYHON aTTeCTAlMU
00y4aromuXxcs Mo JUCUMILIMHE (MOIYJII0)

7.1. IlepeyeHb KOMIIETEHIMII ¢ yKa3aHMeM JTamoB HMX (opMupoBaHus B Ipolecce
OCBOEHHUS 00pa3oBaTeIbLHON MPOrpaMMBbl

ranbl
(¢popmupoBanus
KOMIIeTEH I U HanMeHoBaHue y4eOHBIX TUCHUININH, (POPMHUPYIOIIMX KOMIIETEHIIUN B
(HOMEp cemecTpa npoiiecce 0CBOeHHs 00pa3oBaTeIbHOMH NPOrpaMMbl
COIIACHO
y4eOHOMY ILJIaHY)
300
OIIK-1 cnocornocms ucnons oc e 1 ecmec [YUHBIX OUCHUNIUH 6 NPOPECCUOHANLHOU 0eAMEeIbHOCIU,
RpUMEHAMb MemoObl MAMeMAmMU4eCcKo20 AHAIU3A U MAMEMAMUUECKO20 ( Kwunbmmqmozo) O ip , meop U4ecKozo u
IKCREPUMEHM ATTBHO20 uccnedosanus
1,2,3 MaremaTuka
1 Xumus
1,2 ®du3uka
3 DKoJoTus
3 Teopernyeckas MexaHUKa
4 TexHuueckass MEXaHHKa
3,4 Conpomuenenue mamepuanos
6,7 CrpouTtenpHas MEXaHUKA
5 XUMHS BSOKYIIUX MaTepUaloB
8 HayuHno-uccnenoBarenbckas padbora
9 [peamumioMHast mpakTHKA ISl BHITIOJTHEHMSI BBITYCKHOW KBaJTU(QUKAIIMOHHON
paboThI
9 IToaroroBka k caave U ciadya rocyJapcTBEHHOT O SK3aMeHa
9 [ToaroroBka K mpoIeaype 3auThl U MPOIEIypa 3aIIUThI BBITYCKHOM
KBaTH()UKALIMOHHOM pa0OThI
OIIK-2 cnocoénocms e b ecmec [YUHPIO CYUHOCIND BPOOIeM, BO3HUKAIOWUX 6X00e NPOPecCUOHAIbHOTL OeAMEeNbHOCU,
npueneus ux ons p c cmeyrowuil huzuxo uyecKuil annapam
1,2,3 MaremaTrka
1 Xumus
1,2 ®dusuka
7 TexHOI0rn4ecKue NpoLecchl B CTPOUTENLCTBE
3 Teopernyeckas MexaHUKa




Texuuueckas MexaHuKa

3,4 Conpomuenenue mamepuanos
6,7 CrpoutenpHas MEXaHUKA
5 XHMHUS BSOKYIIUX MaTepUaloB
7 BeposTHOCTHBIE METOBI pacueTa
7 TexHOoI0rus N30SIUOHHBIX CTPOUTENBHBIX MATEPUAJIOB U U3/1EIUI
4 [IpakTHKa 10 MONyYEHUIO IEPBUYHBIX MPOPECCHOHATFHBIX YMEHHH U HABBIKOB,
B TOM YHMCJIE IEPBUYHBIX YMEHUI U HABBIKOB HAYYHO-UCCIEN0BATENbCKON
JESTEIIBHOCTU
8 Hay4no-uccnenoBarenbckas pabora
9 ITonroroBka k ciade U caadya rocyAapCcTBEHHOIO SK3aMeHa
9 IToaroroBka K npoueaype 3aluThl U MPOoLeIypa 3aIUThl BBITYCKHOM
KBaJTU(PHUKAIIMOHHON pabOTHI
IIK-2 snaoems Oamu nposeo UHIICEHEPHDBIX U3DIC] 1, mexHonozueil npOeKMupoGaHus
8 OCHOBBI ApXUTEKTYPHI U CTPOUTENBHBIX KOHCTPYKIIHI
5 MexaHuka rpyHTOB
3,4 Conpomugnenue mamepuanoeg
6,7 CrtpoutenpHas MEXaHUKa
7 OcHoBanus ¥ GpyHIAMEHTHI
8 XKenezoberonHble KOHCTPYKIMH. MHKEHEpHBIE COOPYIKEHUS
8 Koncrpykuuu u3 nepea u miactmace
6 Cucrema aBTOMaTU3UPOBAHHOTO MPOCKTHPOBAHUS B CTPOUTENHCTBE
4,56,7 [IpoekTHBIN NpaKTUKYM
3 MarepuanoBeneHue
8 ObecrieyeHne yCTOMYMBOCTH 3/IaHUH U COOPYKEHHI MPU CTPOUTENBCTBE U
JKCIUTyaTaluuu
6 CoBpeMeHHbIE TEXHOJIOTHH M CTPOUTEIHCTBO
5 HccnenoBanve v MPpOEKTUPOBAHUE 3JaHUN U COOPYKEHUI
7 TexHonorus U opraHu3alus CTpOUTENbBCTBA
6 OCHOBBI MPOEKTUPOBAHUS 3IAHUIT U COOPYKEHUI
6 ApPXUTEKTYpHBIE KOHCTPYKLIUU
8 CelicMOCTOWKOCTh 3AaHUM U COOPYKEHHI
4 [IpakTHKa 10 MONYYSHUIO IEPBUYHBIX MTPOPECCHOHATFHBIX YMEHHH U HABBIKOB,

B TOM YHMCJIE IEPBUYHBIX YMEHUI U HABBIKOB HAYYHO-UCCIEN0BATENbCKON




JCATCIIbHOCTH

[IpakTHKa 10 NOIYYCHUIO MPO(HEeCCHOHATBHBIX YMEHUN U OIbITa
npoh)eCCOHaIbHON AEATEILHOCTH (B TOM YHCIIC TEXHOJOTHYECKAs MPAKTUKA)

Hayuno-uccienoBarenbckas padora

[IpenaumioMHas MpakTHKA JUIsl BBITOJHEHUS BBITYCKHOW KBaIM()UKAIIMOHHOM
paboThI

IloaroroBka k caade u ciada ToCyJapCTBEHHOI'O 5K3aMCHa

[ToaroroBka K mpoIeaype 3allUThl M NPOLICIypa 3allUThl BHITYCKHOM
KBaJIM()UKALIMOHHOM pa0OThI




7.2. Onucanue nmokasartesiei u KPpUTEPHUEB OLCHUBAHUSA KOMIIETEHIIMI HA PA3JHYHBIX 3Talax ux (l)OpMI/IPOBaHI/IH, OINHMCAHU € HIKAJIbI

OICHUBaAHUA

I[Inanupyemble pe3yJbTaTbl 0CBOEHHSA Kpurtepuu oueHuBanus pe3yjbTaToB 00y4UeHUs1 HaumenoBanue
KOMIETeHIHH OLICHOYHOI'0
Hey/I0BJIETBOPUTE/Ib- | YAOBJIETBOPHTEJIbHO X0po1io OTJIMNYHO cpexcTBa
HO
OIIK-I CROCOOHOCHIb UCHOJTD. oc 1€ 3A4KOHbl ecmec [YUHBIX 014(31414"./71”'! [ npoc[)eccuonwzbuoﬁ 0 JTbHOCMU, NPU. Obl MAM EMAMUYECKO20 AHAWTU3A U MAM EMAMUYECKO20 (Komnbtomqmozo)

), m

P

mooenup A

UYECKO20 U IKcnepu.

TbHO20 UCC

3HATH: HAYYHO-TEXHHYECKYIO dparmeHTapHbIe Henonubie 3Hanus CdopmupoBaHHEIe, CdopmupoBaHHbIE
MH(OPMAIIUIO, IPHHIUITEI IPOSKTUPOBAHUS 3HAHUS HO coeprKaIime CHCTEMaTHYeCKHe
3[IaHUH, COOPYKECHUIT, MHKECHEPHBIX CUCTEM OTEBHbIE POOETEI SHAHMS
1 000pyIOBaHU S, TEXHOJIOTUU

3HAHHUS
MPOU3BOJICTBA Pa3IMUHBIX BHIOB
CTPOUTENBHBIX PadOT
yMeTh: -pa3pabaThiBaTh IUIAHBI (CETEBbIE, YacTuuHbIe yMEHHUS Henosnnbie ymeHus VueHusT  TOJHBIE, CdopmupoBaHHbIe
00BEKTOBBIC, KaJICHIAPHbIC) CTPOUTEIHLHOTO IOy CKAKOTCS yMEHUS

IPOU3BOJACTBA, UCIIOJIHB30BaTh OCHOBHBIC

3aKOHbI €CTCCTBCHHOHAYYHbIX TUCHUIIIINH B

npodeccHoHaNbHOMN AeATelbHOCTH; YMETh
BBIIBUTH CCTECTBCHHOHAYYHYIO CYIIIHOCTD
po0JieM, BOSHUKAIOIIUX B XOJIE
npodeccHoHaNbHOMN AeATeIbHOCTH,
HOPpHUBJICYDb JJIA UX PCIICHUA
COOTBETCTBYIONINH (PU3UKO-
MaTeMaTUYECKHI anmapar.

HeOOJIbIINE OLINOKHU

BJIA/IeTh: METOJAaMU TUTAHUPOBAHUS U
KOHTPOJISI BHITIOIHEHHUS TTOATOTOBKHU U
000py/IOBaHMs y4acTKa CTPOUTEICTBA,
IUIAaHUPOBAHUS CTPOUTEIBHOIO
MPOM3BOJICTBA HA YYACTKE CTPOUTENBLCTBA;
OCHOBHBIMHU 3aKOHAMH T'€OMETPUUYECKOr0
(hopMUpPOBaHUS TIOCTPOCHUS U B3aUMHOIO
HepecedeHrs MOZENEN III0CKOCTU U

YacTuuHoe BiIaJcHUE
HaBbIKaMH

Hecucrematuueckoe
HpI/IMeHeHI/Ie HaBBIKOB

B cucrematuueckom
MIPUMEHEHU U
HaBBIKOB
JIOMyCKAKOTCs
MPOOEITBI

VYcnenHoe u
CHCTEMATHYECKOE
HpI/IMeHeHI/Ie HaBBIKOB

KOHTPOJIbHAS
paboTa, 3ammra
pacdeTHo-
rpaduuecKux
pabor, TECTBHI,
MMHAChMCHHBIHN
orpoc,
pedepatsi,
JIOKJTAJIbI,
JK3aMeH




MIPOCTPaHCTBA

OIIK-2 cnocodnocmy svinsums €CIecmeeHHOHAYUHYIO CYUIHOCI b N , 60. {UX 6X00€ NPOGPECCUOHATLHOU OetMeTbHOC U, HPUGTIEYb UX OJIA P ¢ MEYIOWUIL (YU3UKO-MameMamuyecKuii annapam
3HATB: - IPUHIUIIBI IPOCKTUPOBAHUS dparmeHTapHbIC Henonubie 3nanus CdopmupoBaHHEbIe, CdopmupoBaHHbIe KOHTPOJIbHAS
3/[aHUI COOPYKEHNH, MHKCHEPHBIX CUCTEM 3HaHUSA HO COJEprKallue CUCTEMAaTHYECKHUE pabora, 3ammra
1 000PYy/10BAHHS. OT/IeNbHbIE TPOOEIbI 3HAHUS pacuerHo-

3HAHUA rpaduuecKux
YMeETh: BBISIBJIATh €CTECTBECHHOHAYYHYIO YacTtuyHble yMEHHUS Henonubie ymeHus Yyenus TIOJIHBIE, CdopmupoBaHHbIe pabor,  TecTsl,
CYILIHOCTb NPO0JIEM, BO3HUKAIOLIMX B XO/I€ ITOITYCKAKOTCS YMEHUS MHUCbMEHHBIN
npoheCCHOHaTbHOMN ACATEIbHOCTH, HeGOBIINE OMMOKIL onpoc,
MPUBJICYD UX JIJIS PEIICHUS

s pedepatsi,
COOTBETCTBYIOIINH (PH3HKO-
- . JOKJTaJIbl,
MaTeMaTHYECKHUH amapar;
9K3aMeH
BJIA/IeTh: CIOCOOHOCTBIO OMpeeneHus Yacruunoe Bnagenne | Hecucrematndeckoe | B cucremaTnueckom YcnemHoe u
NOTPEOHOCTH CTPOMTENBHOO NPOU3BOACTBA HaBBIKAMHU NPUMEHEHNE HABBIKOB NPUMEHEHUN CUCTEMATHUYECKOE
B pecypcax, MOCTaBIIIEMbIX Uepe3 BHEIIHUE HABBIKOB TPHMEHEHHE HABBIKOB
WHXEHEPHBIE ceTH (BOJa, SJICKTPOIHEPTHS,
JOMYCKaIoTCs
TEIUIO), BXOJHOT'0 KOHTPOJISl KaYeCTBa U 5
00beMOB (KOJTMUYECTBA) MOCTABISIEMBIX TIPOOCIIBI
MaTepuaIbHO-TEXHHUECKUX PECYPCOB,
CTPOUTEIBHON TEXHUKH, MAIIMH U
MEXaHU3MOB, PECYPCOB, MTOCTABIISIEMBIX
Yyepe3 BHEIIHUE MHXKCHEPHBIC CETH;
KOHTPOJIS PACXO/I0BaHHS CPENICTB Ha
MaTepHaIbHO-TEXHIUUECKOe 00ecreueHHe
CTPOUTEBHOTO TIPOU3BOJICTBA; OCHOBHBIMHU
METO/IaMH, CIOCO0aMU U CPEACTBAMH
MOJTyYSHHMSI, XpaHEHUS TIepepadoTKu
WH(pOpMAIUH;
TIK-2 ¢raoems damu nposed UHIH IX U3bIC 1, MEXHON02Ueil NPOeKMUPOsAnUA

3HATH: - HOPMAaTHUBHBIC U MPOCKTHHIC dparmeHTapHbIC Henonubie 3nanus CdopmupoBaHHEIe, CdopmupoBaHHbIe KOHTPOEHAS
T10Ka3aTe/IH MOTPEOHOCTH CTPOUTENEHOrO 3HAHUS HO coJieprKalline CHUCTEMAaTHUYECKHUE pabota, 3armura
MPOU3BOJICTBA B MATEPUATHHO-TEXHHUECKUX OTJENbHBIE TIPOBETEI AHAHHS ’

pecypcax (1o BuIaM MaTepruaibHO-

pacdeTHo-




TEXHUYECKHX PECYPCOB); BUIBI H CBOKCTBA 3HAHUSA

OCHOBHBIX CTpOI/ITCHI)HI)IX MaTepI/Ia.HOB.

YMETB: OIpPEIENsITs HOMEHKIATYpy U YacTuuHble yMEHUS Henonnsle ymenus Yuenus IIOJIHBIE, CdopmupoBaHHbIE
OCYILECTBIIATH pacuer 00bEeMOB IOy CKAIOTCS YMeHHS

(konnvecTBa) U rpaduka MOCTaBKH
CTPOUTENBHBIX MaTepPHUajoB, KOHCTPYKIIUH,
W3Jeni, 000pyIOBaHUS U IPYTUX BUIOB
MaTepHaIbHO-TEXHUUECKHX PECYPCOB B
COOTBETCTBHUU C IJIAHAMH CTPOUTEIHHOTO
IPOU3BOJICTBA.

HeOOIbIINE OIINOKHU

BJIAJETh: - METOIAMU IPOBEACHUS
WHXEHEPHBIX U3bICKAHUM, TEXHOIOTHEH
NPOEKTUPOBAHUS JIETATEN U KOHCTPYKLHM B
COOTBETCTBHUM C TEXHUYECKUM 3aJJaHHUEM C
HCMOJIb30BAHUEM YHUBEPCAIBHBIX U
CIIEUAIM3UPOBAHHBIX TPOrPAMMHO-
BBIUUCIIUTEIbHBIX KOMILIEKCOB U CUCTEM
ABTOMATU3UPOBAHHBIX MTPOCKTUPOBAHMUSL.

YacTuuHoe BiIaJcHUE
HaBbIKaMH

Hecucrematuueckoe
HpI/IMeHeHI/Ie HaBBIKOB

B cucrematuueckom
MIPUMEHEHU U
HaBBIKOB
JIOMyCKAKOTCS
POOEITBI

VYcnenHoe u
CHCTEMATHYECKOE
HpI/IMeHeHI/Ie HaBBIKOB

rpaduuecKux
palboT, TECTHI,
MMHAChMCHHBIHN
OTIpocC,
pedepatsi,
JTOKJIaJIbI,
JK3aMeH




7.3.TunoBbie KOHTPOJIbHbIE 32JaHUS] U MHbIEe MAaTEePHAJIbI, HE0OX0AUMBIe 115
OlleHKH 3HAHWIi, yMEeHH i, HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH, XaPaKTePHU3YIOIIMX
3Tanbl (OPMUPOBAHUS KOMIIETEHLIMII B IIpoliecce 0CBOEHUsI 00pa3oBaTe/bHOM
NPOrpaMMblI

3agaHus 1J151 KOHTPOJIbHOM padoThl (IPUBEACHO HECKOJIBKO BAPUAHTOB)
Bapuanr 1 (3-i1 cemectp)

1) Ompenenuth HanpsHKEHUS U YIJIMHEHHS B KaXKIOM

. 60 xH 20 EKH ZOEKH YUYaCTKE CTAIBHOTO CTEPXHSI MOAYNb YIPYTrOCTH CTaJH
[ 1 M 2 M 1M ECT=2'10” ITa. [nomans cedenns A=4 cm>.
2) Onpenenuth BHYTPCHHUE YCHIIMS U HANPSDKCHHS B KAXK/IOM Y4aCTKE CTCPXKHSL. 8 3A Meab
Eo=2-10"Ta, Ee=1-10"Tla, a=0,5m, F=20xH, A=10cm’.
I
(3]
A CcTanb
Me2kHM  Mz2kHM Mz3kHM M=9kHm  M=2kHm  3) Ha cranbHO# Ba yepes
\ [4Th IIKUBOB IEPEAACTCS KPYTALIMI MOMEHT.
| ‘, | ﬂ, , ‘, IToctpoute SHIOpY  KpYTALIETO  MOMEHTA,
j \ j k j \ j \ monoOpark cedeHue Baja npu [1]=90 MIla.
OmnpenenuTh BETHYMHY yriia TIOBOPOTA JIEBOTO
15M ™ L 1.5M TOPLEBOrO CEYEHHs OTHOCUTEILHO MPABOrO.

Monyns cnpura G=8: 10" Ia.

4) Ormpenenuth, KaKk U BO CKOJIBKO pa3 MU3MEHATCS OCEBbIE MOMEHTHI WHEPIHU IMPSIMOYTOIBHOTO
CEUEHHS, €CIIU €ro
a) BBICOTA YMEHBIIUTCS B 2 pa3a?
0) llupuna yBenuuurcs B 3 paza? [lokazaTh paccyxaeHue (B o0meM Buie).

Bapuanr 2 (5-i1 cemectp)

F 1) [MomoOpate mpsimoyronasHoe (h/b=2) ceueHHMe AEPEBAHHOTO
CTEp)KHS, TIONBEpTaromierocss neicTBuro cuiabl F=3kH, mguHUA

tZ

JEUCTBHSI KOTOPOW COCTaBisieT ¢ BepTHKanbio yron 30°, =4 w,

=4 [c]=10 MIla.

2) OmnpenenuTb  HEOOXOJUMYIO  TOJNIIHHY 60, cranpHOH MOJIOCHI
mupuHOW 24 cM,  pacTArMBaeMod  JBYMS rapajulenbHbIMM €€  OCHU
cwiamd 120 xH, mpuinoXeHHBIMH TOCpENWHE ee TOJIIIIMHBI HAa PACCTOSIHUH 6

cM OT Kpas nonockl; [6]=180 MITa. 240
3) CryomHoN CTaJbHOM Bajd KPYTJIOrO IOMEPEeYHOTrO CEYEHHUs B
4t : QIEE* OIaCHOM CEYEHHH TOABEpraercs NEHCTBHIO KPYTAIIEro MoMeHTa Mz=14
* kHwMm, 1 u3rubaromero momenta Mx=12 kHM. 13 ycrnoBust IpoYHOCTH 1O

TpeThbell TEOPHU MPOYHOCTH, ONPENCITUTh HEOOXOIUMBIN JuaMeTp Baja,

L

eciu Jgomnyckaemoe HamnpspbkeHue [6]=80 Mlla.




4) Kakoe u3 Tpex cedeHn# cTepkHel Hanboee BBITOHO ¢ TOUKU 3peHus n3rnda? Jlokaxure. A

C TOYKH 3peHHs pacTshKeHus (cxxaTus)?

TecTbl
Tema: IIpocToe 1 c10:KHOE CONPOTUBJIEHHE

Bapuanrt 1
1. Kak Ha3pIBaercst CIOCOOHOCTh TBEPABIX TENl COMPOTHBISATHCS BHEINIHUM Harpy3kam, He
paspymiascs?
1) MIPOYHOCTHIO 3) KECTKOCTBIO
2) YCTOWUYUBOCTBIO 4) BBIHOCJINBOCTBIO
c ok . |A 2. Kaxkoe ycuiue aeiictByer B cedeHun A-A?
: | : 1) F. 3) --3F.
s 2)  3F. 4)  Huxaxoe.
3. Onpenenure  BHA  OIIOPHl  KPYTSANIEr0O  MOMEHTa  jjis | T 27
MPEICTaBICHHOrO Baja. )
1) hﬂ
2 4
) T ) [
4. Kakyio BennunHy paccuMTBIBAaIOT, CHSB IIOKAa3aHHE I10
JrarpaMMe B yKa3aHHOU Touke A? F 4
1) Tpenes IPornopIHOHATFHOCTH
2) rpenen TeKy4ecTu
3) Tpeaesn ynpyroctTu
4) BPEMEHHOE COIIPOTUBIICHUE Al
0
h S - 5. YKaKUTE YMCIIO MIIOCKOCTEH cpe3a it 00JiTa, IPUBEICHHOTO
s % Lu‘ %) Ha PUCYHKE
e > L 1) 1. 3) 2.
| | Q 4 2) 3. 4) 4.
T <=1
6. Kakwue HanpspbkeHus AeicTBYIOT B Touke | ceueHus A - A Ganku?
gD JEWCTBYIOT HOpMAIIbHBIC G U KacaTellbHbIE T HAIIPSXKEHUSI.
1 A 2) JEICTBYIOT KacaTelIbHbIEC HAIIPSDKEHUS T.
g T 3) NEMCTBYIOT HOpMaJbHbIE HAIPSKEHUS G.
A 4) HET HaIIPSDKEHUM.
M 7. [To xakoli Qopmyne MPOBOIAT MPOBEPKY MPOYHOCTH B
crepxkasi BC, uMeromero pasuele J0NMycKaeMble HAMPSKEHUS F
Ha PACTSKEHUE [Gp] M CKATHE [Cey]? A g
1
D D oo, 3 oslol
2 2) 0<[Cex]- 4) O0<Cpy.
[Ty
3 8. Kaxoli Bug pMeer s1topa u3rudaroiiero MoMeHTa Tl YKa3aHHOM Oanku?
1) Omropa 4. 3) Omropa 2.
m . 2) Omtopa 1. 4) Omiopa 3.
‘LLLLLL




b~
P

Ty

A

9. Kako#t Bug wmMeer ¢opma MOTEpU YCTOHYMBOCTH TIPH CHKATHH
YIIPYToro CTep:KHs, IOKa3aHHOIO Ha PUCYHKe cuinoi F>F,,?

1)
2)

10. Jonst

OIpe/IeIeHUs

3) 3
4) 4
KPUTHYECKON

Harpy3kd 3a  TIpeAeroM

MPOTOPIIUOHANTBEHOCTH UCIIONIB3YeTCsl JOpMyIa. ..

1) Oiinepa
2) HopmanbHbIX HanpsiyKEHUM 4)

CTEpKHSIX?
1)
2)
3)
4)

3) SAcunckoro
THOKOCTH CTEpPKHS

11. KakcooTHOcATCS MakCHMalbHbIe HAINPSDKEHHUS B M300paskeHHBIX

OTCyTCTBYIOT.

PaBHbL

Bo BTOpOM BBOE OOIBIIIE TEPBOTO
B niepBoM BBOE 00JIBIIIE BTOPOTO.

oy

12. Kaxkas reomerpuueckas xapakTepHUCTHKa CEUEHMs BIWSAET Ha BEIUYUHY HANPSDKEHWM IpH
Kpy4eHHuu?
1) CTATHYECKUH MOMEHT 3) IUIOIIA b
2) 0CEBOM MOMEHT UHEPLINU 4) MOJISIPHBI MOMEHT HUHEPLIUU
)‘ M o2m 13 Yemy paBHBI MaKCMaJIbHbIC HAMPSDKEHUS JUIS IAHHOTO Baja?
— 8M — 96M
—( =10 Do o=8M H o r=96M
— — 48M — 24M
2) t= / md3 4 7= / nd3
14. Kakas 13 ¢popMys COOTBETCTBYET OCEBOMY MOMEHTY UHEPIIUH [y MPSAMOYTOJIbHOIO CeueHuUs?
2 2
I = hb%/ 3) = bh%/
3 3
2) _bh /12 4) _hb /12
=
15. Kakoii Bux meopMaiyii BO3HHKACT B IONCPEYHBIX CEUCHHAX 9
YKa3aHHOTO CTEpKHS?
1) n3rud 3) U3rub ¢ KpydeHueMm
2) Kpy4yeHune 4) pacTshKeHUe ¢ H3THOOM
Tema: HpOCTOC U CJI0KHO€ COIMMPOTHUBJICHUE
Bapuanr 2
1. Kak HazpiBaercsi cmiocoOHOCTH TBEPJIOTO Tela Mocje CHATHS BHENIHEH HArpy3Kd BO3BpallaTh
MepBOHAYAIILHBIC TEOMETPUIECKUE TapaMeTphi?
1) MIPOYHOCTHIO 3) YIIPYTOCTHIO
2) JKECTKOCTBIO 4) YCTONYMBOCTBHIO
|A 2. Kaxkoe ycunme netictByer B ceuennu A-A?
F F
. = 1) 2F. 3) Huxkaxkoe.
| 2) F. 4) —F.



3. Omnpenenute

BU]T

MMpeaACTaBJICHHOIO Baja.

D [

F

1))

&

2)

10.

OMIOPbI  KPYTAIIEro MOMEHTa  JJId I

3y NI

2
Fep = % 3) F, = EAs
n?El i —
Kp — (MZ;YZLTL 4) )FKp =04

=y

[

’ " mm
4. Kakylo BenMYMHY pacCUMTBIBAIOT, CHSB IIOKa3aHHE IO
JIyarpaMMe B yKazaHHOU Touke A?
1) rpenes IpornopIHOHATFHOCTH
2) rpenen TeKy4ecTu 4
3) Tpenes ynpyrocTu
4) MpeIeN MPOYHOCTH. o
5. VKaxkuTte 4MCIO IUIOCKOCTEH cpe3a Uil 3aKJeNKH,
P T 2 ¥, npuBeneHHON Ha puCyHKe
L L 4 3 2
2) 3. 4) 1.
6. Kakwue Hanpspkenus aeiicTBYIOT B Touke 1 ceduenus A - A Ganku?
E 1) JEICTBYIOT HOPMaJIbHbIE HAIIPSDKEHUS G.
A 2) JEICTBYIOT KacaTelIbHbIEC HAIIPSDKEHUS T.
G—-—- LI 3) HET HanpsHKEeHUH.
A 4) JEWCTBYIOT HOpMAIIbHBIC G U KacaTellbHbIE T HAIIPSXKEHUSI.
7. IMo kakoii ¢opmyre MpOBOIAT MPOBEPKY MpodHocTH crepxHs BC,
A? F& HMEIOIIEro pasHble JOMyCKaeMble HANPSHKEHUs Ha pacTsiKeHHe [Gp] U ckaTHe
B [Ocx]?
1) 6=0, 3) o<[o,]
o
2)  o<[0cx] 4) 0<0yy
8. Kakoii Bu nMeeT smropa nsrubatorero Mmomenta st ykazannou va pucynke (|||
Oanku ?
b Do T
2) 2 4) 4
9. Kaxoti Bug umeer popmyina Diiiepa aj1s1 onpeaeiieHUs] KpUTHYECKON CHITBI?

Il

Kakas ¢opma morepu yCTOHYMBOCTH MMEET MECTO INPH CHKATHU

YIIPYToro CTep;KHs, OKa3aHHOIO Ha PUCYHKE HHMXKe CuIoi F>F,?

1)
2)

1 3) 3
2 4 4



11.  MakcuManbHbIE HANpPSHKEHUS B W300paKEHHBIX CTEPIKHAX
COOTHOCSITCS CIICAYIONIMM 00pa3oM. ..

1)  OtcyrcTBYIOT.

2)  PasHblL

3)  Bo BTOpOM BiBOE 0OJIBIIIE TIEPBOTO

4) B nepBoM BaBO€ 0OJIbIIE BTOPOTO.

12.  Kakas reomerpudeckas XapakTEPUCTHKA CEUEHUs BIUAET HA BEIUYHMHY HaIPSIKCHUU
npu u3rude?
1) CTaTUYECKUN MOMEHT 3) Ioua1b
2) OCEBOM MOMEHT UHEPLIUH 4) MTOJISIPHBIN MOMEHT
MHEPLUU
13. UeMy paBHOMaKCHMaJIbHOE TIepeMeIlleHre sl TaHHOTOo Bajia?
M 2M
— 12M1 — 96Ml
- 1) @ = /Gnd2 3) = /Gnd4
— ) ="M H ="M
14. Kakast u3 popMysn COOTBETCTBYET MOJISPHOMY MOMEHTY WHEPIIH KPYTJIOTO CeUeHHS?
3 4
1) ]p:T[d /12 3) ]p:T[d /64
3 4
K 2) ]p:T[d /16 4) ]p:T[d /32
%ﬁ 15. Kakoli Bun HarpyxeHus BO3HHUKHET B CTEep)KHE, €CclIM B Touke N ero
= Xo TIOTIEPEYHOTO CEUCHUS, IPIIIOKHUTH PACTATUBAIOIIYIO CiuTy F?
) n3rud 3) pacTsKeHNE
2) pacTshKeHUe ¢ H3THOOM 4) U3rub ¢ KpydeHueMm

150

Tembl pacueTHo-rpaduyeckux pador

Pacrsxenue u cxxatue. CTaTHYECKH OIPeENUMbIE U HEOMPEIETMMbIE CHCTEMBI.
Kpyuenne crepxHei ¢ KpyIJIbIM MONEPEYHBIM CEUCHUEM.

I'eoMerpuueckne XapaKTEpUCTUKH IIJIOCKUX CEYEHUM.

N3ru6. [MoctpoeHue artop.

CrnoxHoe conpoTHBiIeHNEe. BHelIeHTpeHHOe cxxaTHe.

CrnoxHoe conpoTupieHrne. COBMECTHOE ACHCTBUE KPYUYCHHUS U U3rH0a.

Y CcTOMYHUBOCTD TPOJOJIBHO CHKATHIX CTEPIKHEN.

S ARG o e

Pacuer npu ynapHOM AeliCTBHM HArPy3KHU.

IIpuMepHBIii CIUCOK BOIPOCOB K IK3aMEHY

1. Ilpenmer 1 3aa4n Kypca COMPOTUBIICHUS MaTEPUAIIOB.

2. OcHOBHbIE TIOHATHA W OIPEAETICHHUS CONPOTHBIEHHS MAaTEpHasiOB: aOCOJIOTHO YKECTKOE TelNo,
CIUTOLITHASI CPE/ia, pacueTHasl CXeMa, BHEIITHUE U BHYTPEHHHE CHJIBI U T.[.

3. Mero cedeHmii ¥ ero NpuMeHeHre PH ONPEAEICHUH BHYTPEHHUX YCUIIHI.

4. Pactspxenue u cxxatie. BHyTpeHHue yCHst Ipu pacTsDKEeHUU-COKaTHH.

5. Jedopmariuu npu pacTskeHUH-CxKaTHH. 3aK0oH ['yka JUIs ciydast pacTsKeHHsI-CKATHSL.

6. HampsbkeHust ipu pacTsDKEHUM-COKaTHH. BinsiHue TeMmepaTypbl Ha HarpsbkeHus (nedopmariin)
TIPY pacTSKEHUU-CKATUH.



7. MexaHU4ecKUe UCHBITAHUS MaTepuayioB. VcIbplTaHME MaTEpUallOB Ha PacCTSLKEHUE-CXKATHE.
Juarpamma pacTspkeHHs yIiIepOIUCTON CTallu.

8. Mexanuyeckue wuCHbITaHUS MaTepuanoB. (OCHOBHbIE MeEXaHHYECKHE XapaKTePUCTUKU
MaTepHasoB. JluarpaMMa HCTUHHBIX HAIIPSKEHUH.

9. CraTudecky ONpeneauMble U CTATUYECKH HEOIPEeNeIMMble CUCTEMBI MPH PACTHKEHUH-CKATHH.
PackpsiTre cTaTueckoil HEOpPeneIMMOCTH.

10. CaBur u kpyuenue. 3akoH ['yka s copura. KacarensHple HampspkeHUs Tipu caBure. Pacuer
OONTOBBIX U 3aKJICTTOYHBIX COCAMHEHHH.

11. Kpyuyenue. Baytpennue ycunus npu kpydenunu. KpydeHne crepkHel Kpyriioro mornepeqyHoro
ceyeHusl. Y CIoBUE MPOUYHOCTH TIPU KPYUECHHUH.

12. Drropbl KPYTAIIMX MOMEHTOB.

13.Y croBust IPOYHOCTH U JKECTKOCTH MIPU KPYUEHHH.

14. T'eomerpudecKkie XapaKTEPUCTHUKHU IOMEPEYHBIX ceueHnil. CTaTHueckue MOMEHTBI, OCEBbIE U
IEHTPOOEKHBI MOMEHTBI HHEPIINH.

15. @opmMyitsl TIepexona K MapauIeIbHBIM OCSIM.

16. I'1aBHBIE OCH U TJTaBHBIE MOMEHTHI HHEPIIHUH.

17. Yzru6. Buytpennune cunosble GakTopbl npu u3ruode. YncTeiii nzrud. HanpsbkeHus pu 4ncTom
u3ruoe.

18. TTonepeunsit n3rud. Bayrpennue cuiioBbie hakTopbl Mpy mornepedHoM n3rude. Hanpsbkenus npu
MoTepevyHOM U3rude. Y cloBre MPOYHOCTH TPH H3THOE.

19. TTocTpoenue SImop MONEPEYHBIXK CHII U U3THOAIOIIIX MOMEHTOB.

20. Ilepemerenus B crepxkHe mpu u3rude. CrocoObl onpeieNieHns MepeMenieHnii B CTepIKHIX MU
usruoe.

21. aTerpupoBanue nprommKeHHoro muddepeHnuansHOro ypaBHeH S H30rHYTOWH OCH OalIKH.

22. AHanuTHYecKKe U rpad)0-aHATUTHICCKUE CITOCOOBI ONPE/IS/ICHHS IEPEMEILICHUH.

Nurerpanst Mopa. Crioco6 Bepemmarvna.

23. CraTuueckd HEONMpeIeTuMbIe CUCTEMbI Npu u3rube. Merox cui. Pemenue mpocreimmx
CTaTUYECKU HEOMPEACIUMBIX 33/1a4 MPU H3ruoe.

24Koco# n3rnd. HopManbHble HanpspKeHUs MPH KOCOM M3rubOe. YpaBHEHUE HEHTpabHON JIMHUAM
cedeHust. Y CIIOBHE IPOYHOCTH TP KOCOM U3THOE.

25. BueneHTpeHHOE pacTshkeHHe U cxkatue. HopmanbHble HampspKeHHs MpU BHELEHTPEHHOM
pacTsHKEHUH M CKaTUW. YpaBHEHUE HEUTpPANbHOW JIMHUHM CEYEHUS NPU BHELIEHTPEHHOM pAaCTSHKEHUH U
CKaTHH.

26. Y crnoBue NPOYHOCTH MPU BHELIGHTPEHHOM PAaCTSKEHUHU U CKATHU. SIIpo cedeHus.

27.Teopuu nipouHocTd. Teopusi MaKCUMaJIbHBIX KacaTelbHBIX HANPsHKEHUH. DHepreTHuecKas Teopus
IIPOYHOCTU. BhIpaskeHus U1 SKBUBANEHTHBIX HanpsbkeHuit 1o 111 u IV Teopun mpouHocTH.

28. CoBMecTHOE jieiicTBre KpydeHus: U u3ruda. OcoOEHHOCTH 3TOr0 BHJa HarPY)KEHHs U pacdera
Ha [IPOYHOCTb.

29. O60510uku. OCHOBHBIEC XapaKTEPUCTUKU M CBOMCTBA 00OIOUECK.

30. Pacuer oboouek mo 6e3MOMEHTHOM Teopuu. YpaBHeHue Jlarmaca.

31.YcroitunBocTh CKaThIX cTepykHel. Kputuyeckas cuiia M KpPUTHYECKOE HAIPHKEHHE IIpU
ycrorunBocTh. [Ipenenbl mpumMeHuMocTd GopMyiel Ditiepa.

32. YcTOWYMBOCTh CKAThIX CTepKHEil. BiusHue 3akperieHHs KOHIIOB CTEp)KHS Ha BETUYHHY
KPUTHYECKOH CHIIBL. [ MOKOCTD CTEpIKHSI.

33. Jlumamumdeckoe  HarpyXeHuHe. YdYeT CHWJI HHEepPIUH MpU JUHAMHYECKOM HarpyXKeHHIL
JInHamuyueckuii KO3(UIMEHT TPH BIDKEHUM TEJT ¢ YCKOPESHHUEM.

34. Jlunamudeckoe HarpykeHue. YpaapHele Harpys3kd. I[lpuOmmkeHHBI pacyer Ha ynap.
JnHamudeckuii KO3 UIMEHT TIPU yiape.
35. IloBTOpHO-TIEpeMEHHbIE HArpy3KH. XapaKTepUCTUKU IUKJIA TIPH TIOBTOPHO-TIEPEMEHHOM



Harpy>kKeHuH. Y cTajocTh Marepraia. OCHOBHEIC CBOMCTBA.
36. PaboTa KOHCTPYKIIMHU 3a MpeJiesiaMHi YIPYrocTH. Pacuer mo Hecyiiel CriocoOHOCTH.

7.4. MeToauyecKkue MaTepualbl, ONpenejsoNIHe NPOUeAypPbl ONEHUBAHUNA 3HAHMIA,
YMeHHI M HaBbIKOB, M ONbITA [1€ATEJbHOCTH, XAPAKTEPU3YOUIMX J3Tanbl (OPMHPOBAHUA
KOMITeTeH Ui

Pesynvmamut mexkyuyezo KORmMpONA UCROABIVIOMCA NPU NPOBEOEHUU NPOMEHCYMOUHOIL
ammecmayuu

KpnTepuu OICHKH 3HAHUM CTYACHTOB IIPA NMPOBCACHUH TECTUPOBAHUS

1. UanuBuayanpHas OaJlsibHAS OIICHKA!

- OILICHKA «OTJIMYHO» BBICTABJISIETCS IIPH YCIOBUHU MIPABUIILHOTO OTBETA CTYACHTA HE
MeHee yeM 85% TeCTOBBIX 3aJaHUMH;

- OILICHKA «XOPOIII0Y» BBICTABIIACTCS MPU YCIOBUM MPABUILHOTO OTBETA CTY/ICHTA HE
Menee yeM 70% TeCTOBBIX 3aJaHUMH;

- OLIEHKA «Y/0BJIETBOPUTEILHO» - HE MeHee 51 %o;

-OIICHKA «HEYIOBJIECTBOPHUTEILHO» - €CIIU CTYJCHT IIPaBUIILHO OTBETHII MEHEE YeM Ha
50% TecTOBBIX 3aJJaHUH.

2. Ilokazarenu ypoBHS YCBOEHHUS yU€OHOTO AJIEMEHTA WIIM IUCIUILIAHBI B TIEJIOM:

- TIPOIIEHT CTYJIEHTOB, MPABUIIHLHO BBHITIOJHUBIINX 3aaHUE;

- TIPOLIEHT CTYJIEHTOB, OCBOMBIIIUX BCE AUIAKTHUYCCKUE €AMHUIIBI TUCIIUILIAHEI.

TpeboBaHus K pacueTHO-rpaduueckoii padore

PacuerHo-rpaduueckas pabora npeacTaBiiseT CcO0OH OIWH M3 BHJOB CaMOCTOSTEIbHOMN
pabotbl oOydaromuxcs. [1o cyTd — 3TO M3JIOKEHHE OTBETOB HAa OMPEICICHHBIC TCOPETUYCCKHE
BOIIPOCHI MO y4eOHOW MUCIMIUIMHE C PEIICHHEM MPaKTHUeCKUX 3a7ad. PacdyeTHo-rpaduyeckue
paboThl IPOBOMATCS JJIsl TOrO, YTOOBI PAa3BUTh Y O0YYAIONIMXCS CIIOCOOHOCTh K aHAJIM3y HAyYHOW U
yueOHOM JIUTEpaTyphl, YMEHHE 0000MaTh, CHCTEMATH3HPOBATH W OICHWBATH IMPAKTHYECKHH U
Hay‘{HBIﬁ MaTtcepural, YKpCIIAThL HABbIKW OBJIAACHUA ITOHATHUAMUA OHpeI[eHeHHOﬁ HAaYKU U OpPYTHUEC.

ITpu oreHKe pacyeTHO-rpadUUecKOil padOThI MPENoAaBaTeb PYKOBOICTBYETCS CIICAYIOIIMMU
KPUTEPUSIMU:

- paboTa ObLjia BBITIOJIHEHA aBTOPOM CaMOCTOSTEIIBHO;

- oOydaromuiics OCBOWJI JICKIIMOHHBIA MaTepuas, KOTOPBIH HEOOXOIAMM Ui OCMBICICHHUS
TEeMBbI PaboThI;

- aBTOp CyMeJI COCTaBHTh JIOTHYECKH OOOCHOBAHHBIN IUIAH, KOTOPBIH COOTBETCTBYET
MOCTABJICHHBIM 3aJlauaM U COpMYITHUPOBAHHOH I1EIIH;

- oOydaromuiicss MNpoaHAIM3UPOBAT JONOJHUTEIBHBIA MaTepHall B BHUAEC OCHOBHOH
JOTIOTHUTENTLHOM TUTEpaTyphl, HHOOPMAIMK CaiTOB MHTEPHETA;

- pacueTrHO-rpaduueckas paboTa OTBEYAeT BCEM TPEOOBAHUSM YCTKOCTU H3JIOKCHUS H
APTYMCHTUPOBAHHOCTH, O6’LeKTI/IBHOCTI/I " JIOTUYHOCTHU, I'PaAMOTHOCTHU U KOPPEKTHOCTHU,

- o0yyJaromuiics cymen 000CHOBATh CBOKO TOUYKY 3PECHUSI;

- pacueTHO-rpaduieckas padora opopmiicHa B COOTBETCTBUH C TPEOOBAHUSIMU;

- ABTOp 3AIUTWJI PacCueTHO-rpaUuecKy0 pabOTy M YCIEHIHO OTBETHJI Ha BCE BOMPOCHI
nperoiaBaTes.

PacuerHo-rpaduueckass pabora, BBINIOJHEHHAass HEOpeXXHO, 0e3 COOIIOJACHUS IIPaBUII,
NpenbsBISIEMbIX K e¢ 0(pOpMIICHHIO, BO3BpaIlaercs Oe3 MPOBEpPKH C yKa3aHWEM MPUYHH, KOTOPbIC
JIOBOZIATCS 00y4aromeMycs. B aTom ciiydae pabota BBINOIHSETCS TIOBTOPHO.

KpuTtepnu oueHKku 3HAHUH NPH HANMCAHUH pacyeTHO-Tpaduyeckoi padoThl



OTMeTKa «OTJIMYHO»  BBICTABISieTCS  OOydaromieMmycsi, IOKa3aBIIeMYy BCECTOPOHHUE,
CHCTEMaTH3WPOBAHHbIC, TTTYOOKHE 3HAHHS BOMPOCOB pabOThl U yMEHHE YBEPEHHO MPUMEHATh MX Ha
MPaKTUKE TIPU pElIeHHHM KOHKPETHBIX 3a1ad, CBOOOJHOE M MpPaBHIbHOE O0OOCHOBAaHUE IMPHHATBHIX
peuieHui.

OTMeTKa «XOpOIIO» BBICTABISIETCS O0Oy4arolmeMycsi, €cly OH TBEpIO 3HAeT MaTepHall,
TPAaMOTHO M TO CYIIECTBY HM3JIaraeT ero, yMeeT NMPUMEHSTh MOJydYeHHbIC 3HAHUS Ha MPAKTHKE, HO
JIOITyCKaeT B OTBETE WJIM B PEIICHHH 33/a4 HEKOTOPbIE HETOUYHOCTH, KOTOPHIE MOXKET yCTPaHUTh C
MOMOIIBIO JIOTTOTHUTENLHBIX BOIPOCOB MPENOaBATEIs.

OTMeTKa  «YIOBIICTBOPHTENIFHO»  BBICTABISACTCS  OOydaromieMycs,  IOKa3aBIlEMY
(parMeHTapHbBIN, pa3pO3HEHHBIH XapaKTep 3HaHUM, HEIOCTATOYHO NpPaBWIBHBIE (HOPMYIHPOBKH
0a30BBIX TOHATHH, HAPYIIEHHS JIOTUYECKOW MOCIENOBATENFHOCTH B HW3JI0KEHWH IPOTPAMMHOTO
MaTepHana, HO TIPH 5TOM OH BJIAJICeT OCHOBHBIMH MOHSATHIMH BEIHOCUMBIX Ha pacyeTHO-TparuecKyIo
paboty TeM, HeOOXOIUMBIMH ISl TANbHEHIIero 00y4eHUsI U MOXKET TPUMEHSITh MTOTy4YeHHbIC 3HAHUS
o o0pasily B CTaHJAAPTHON CUTYaIlHH.

OTMeTKa «HEYJOBJIECTBOPHTEILHO» BBICTABISIETCS O00y4YalolleMycs, KOTOPBIH HE 3HAaeT
OorpIIIeil 4acTH OCHOBHOT'O COJICPXKAaHHS BBIHOCHMBIX Ha PacdeTHO-rpaduvecKyto paboTy BOIPOCOB
TeM JHMCIUIUINHBI, JOMYCKaeT rpyOble OMHMOKH B (HOPMYITHPOBKAaX OCHOBHBIX NMOHATHH W HE yMeEeT
WCTIOJIb30BATh MOTYYCHHBIC 3HAHUS.

OOyyaromuiics A TOJHOTO OCBOCHUS MaTepHalia JOJDKEH BBIMONHUTh BECh KOMILIEKC
pacueTHo-Tpaduyeckux padoT. [lonyunTs 00IIyI0 CpeaHeapu(hMETHUECKYIO OIICHKY.

TpeOoBaHus K BHINOJTHEHNIO KOHTPOJILHOH padoThI

KonTponbHas pabora mpenctaBisier coOOW OIWH W3 BHUIOB CaMOCTOSTEIBHOW pPabOThI
oOyuaronmxcs. [1o CyTH — 3TO M3/I0)KEHHE OTBETOB Ha OMNPEIE/ICHHBIC TEOPETUUECKHE BOIPOCHI 11O
y‘Ie6HOI71 AUCIUILIMHE, a TaKXKC PCIICHUC IMPAKTHYCCKUX 3a1a4y. KOHTpO.HbHLIe MIPOBOJAATCA IJId TOrO,
4TO0BI Pa3BUTh Y 00YYAIOIIMXCS CIIOCOOHOCTH K aHAJIM3y HAYYHOH M y4eOHOW JIUTEepaTyphl, YMECHHE
00001aTh, CHUCTEMATU3UPOBATh WM OIICHUBATH IMPAKTUYCCKUH M HAayYHBIH MaTepual, YKpeIrIsITh
HaBBIKU OBJIAACHHWS ITIOHATHUAMUA OHpeZ[e.HeHHOﬁ HAaYKU U OpPYTHUEC.

IIpu oLleHKE KOHTPOJIBHOM IPENoaBaTelb PyKOBOJICTBYETCS CIENYIOIIMMU KPUTEPUSIMH:

- paboTa ObLjia BBITIOJIHEHA aBTOPOM CaMOCTOSTEIIBHO;

- olOyuaromuiicss momodpan ITOCTaTOYHBIA CIUCOK JIMTEPATyphl, KOTOPBIl HEOOXOAUM ISt
OCMBICJICHUSA TEMBI KOHTpOHBHOﬁ;

- aBTOpP CyMeJI COCTaBHTh JIOTHYSCKH OOOCHOBAHHBIN IUIAH, KOTOPBI COOTBETCTBYET
MOCTABJICHHBIM 3aJlauaM U COpMYITHPOBAHHOH I1EIIH;

- 00y4aIOIIHUiiCs TPOaHATN3UPOBA MaTEPHAI,

- KOHTpONbHas paboTa OTBeYaeT BCeM TPEOOBAHUSAM YETKOCTH  HU3JIOKCHUS U
APTYMCHTUPOBAHHOCTH, O6’LeKTI/IBHOCTI/I " JIOTUYHOCTHU, T'PAMOTHOCTHU U KOPPEKTHOCTHU,

- o0yyaromuiics cymen 000CHOBATh CBOKO TOUYKY 3PCHUSI;

- KOHTpOJIbHAsE paboTa oopMIIcCHa B COOTBETCTBHH C TPEOOBAHUSAMHU;

- ABTOP 3AILMTUII KOHTPOJIBHYIO Pa0OTy M YCIIEIIHO OTBETHII Ha BCE BOMPOCHI MPEMOAaBaATEINS.

KontponbHasi pabora, BBIOTHEHHAsT HEOPEKHO, HE TI0O CBOEMY BapHaHTy, 0e3 cOO0eHuUs
NpaBuJI, MPEABSIBIAEMBIX K €¢ OpOpMIICHHIO, BO3BpaIIaeTcsi 0e3 MPOBEPKH C yKa3aHHUEM MHPUYHH,
KOTOpbIE JOBOAATCS 0 00y4aromierocs. B 3Tom ciiydae KOHTposibHast paboTa BBITOIHSIETCS TIOBTOPHO.

BapuaHT KOHTPOJIBHON padOTHI BBIAACTCSA B COOTBETCTBHH C MOPSAIKOBHIM HOMEPOM B CITHCKE
CTYICHTOB.

KpuTtepuu oneHKu 3HAHU NPH HANMCAHUM KOHTPOJIBLHOI padoThl

OTMeTKa «OTJIMYHO»  BBICTABISiETCS  OOydaromieMmycsi, IOKa3aBIIeMYy BCECTOPOHHUE,
CHCTEMaTH3UPOBaHHbIC, TIyOOKHE 3HAHWS BOIMPOCOB KOHTPONBHOW pabOTHl M yMEHHE YBEPEHHO



NPUMEHSTh WX Ha TMpaKTHKE TP pEIICHUH KOHKPETHBIX 3aliad, CBOOOJHOE U MpaBHIbLHOE
000CHOBaHUE MPUHSATHIX PEIICHHH.

OTMeTKa «XOpOIIO» BBICTABISIETCS O0y4arolmeMycsi, €cly OH TBEpIO 3HAeT MaTepHall,
FPAMOTHO M MO CYIIECTBY M3JIaraer €ro, yMeeT NPHUMEHATH IOJYyYEHHbIE 3HAHUS HA IPaKTUKE, HO
JIOITYCKAaeT B OTBETE WMJIM B PELICHUM 3aJa4 HEKOTOPHIE HETOYHOCTH, KOTOPBIE MOXKET YCTPAaHHUTH C
IIOMOILBIO JTOTOJHUTENIBHBIX BOIPOCOB MPENOJABATENS.

Otmerka «YZOBJIETBOPUTEIILHO» BBICTaBJISIETCS o0ydaroneMycs, MIOKa3aBLIEMY
(dparMeHTapHbIN, pa3pO3HEHHBIH XapaKTep 3HAaHWH, HEIOCTATOYHO NpPaBWIBHBIE ()OPMYIHPOBKH
0a30BBIX TOHATUH, HAPYIICHHS JIOTUYECKOW MOCIENOBATENIFHOCTH B HW3J0KEHWU IPOrPAMMHOTO
MaTepHana, HO MPH STOM OH BIaJIET OCHOBHBIMHU TOHSTHUSIMH BEIHOCHMBIX Ha KOHTPOJBbHYIO padoTy
TeM, HEOOXOAWMBIMHU JUIsS NANbHEHIIero oOy4eHHs M MOXKET MPUMEHSTH TONyYeHHbIE 3HAHUS IO
00pa3ily B CTaHJAPTHOM CUTYaIlWH.

OTMeTKa «HEYJOBJIETBOPHTEILHO» BBICTABISIETCS O00y4YalolleMycs, KOTOPBIH HE 3HaeT
Oornpllleii YacTW OCHOBHOTO COJIEPKaHUSI BBIHOCUMBIX HAa KOHTPOJBHYIO pabOTy BOIPOCOB TeM
JHMCIUTUIMHBI, JIOMyCKaeT TpyOble OmMHMOKA B (OPMYIMPOBKAX OCHOBHBIX TOHATHH M HE yMeeT
HCIIOJIB30BaTh NIOJyYEHHBIE 3HAHUS.

Pe3yﬂbmaMbl npomeofcymouuoﬁ ammecmauuu

3auer

3auer — (dopma TIPOBEpPKHM 3HAHWH, YMEHMA W HaBBIKOB, MPHOOPETECHHBIX
00yJaroImMUMHCST B MPOIECCE YCBOCHUS Y4eOHOTO MaTepHuayia JIEKIIMOHHBIX, MPAKTHUYECKUX U
CEMHUHAPCKHUX 3aHATUHN IO TUCIUILINHE.

Kpurtepuu oueHku 3HaHUI Ha 3a4yeTe

3ayer MOXKET MpPOBOAUTHCA B(QOpPME YCTHOTO ONpoca WM IO BOMpocaMm, ¢
MPEABAPUTEIHLHON TIOATOTOBKOW MIINOE3 TTOATOTOBKH, IOYCMOTPEHHIO TTPETIOAaBaTEeIsl.

Bonpocsl yTBepkmaloTcsi HazacedaHWW Kadeapbl HIOIMHMCHIBAIOTCS 3aBEILyIOIUM
kadenpoii. [IpenomaBarens MOXET MPOCTaBUTH 3adeT 0€3 Ompocamian coOeceloBaHUS TEM
CTYACHTAaM, KOTOPbIC aKTUBHO Y4aCTBOBAJIM BCCMHUHAPCKUX 3aHATUAX.

[llkama oleHMBAaHUsA: MBYXOAJUIbHAs IIKAJIAa — HE 3a4T€HO (HE BBINOJHEHO); 3a4TE€HO
(BBIMOJIHEHO).

O1eHKa «3a4TEHO0» CTaBATCS 00yJaromEeMycs, OTBET KOTOPOTO CBHICTEIILCTBYET:

- OTIOJTHOM 3HAHUH MaTepualia IomporpamMme;

- O3HAHUH PEKOMEHIOBAaHHOM JTUTEPaTypHI,

- 0 3HAHWU KOHIICTITYaJIbHO-TIOHSATUHHOTO armapara BCETO Kypca aTakkKe COACPIKUT
BIIEJIOM ITPABHJILHOE MApTYMEHTHPOBAHHOE M3JIOKEHHE MaTeprana.

O1eHKa «He3aYTEeHO0» CTaBATCS 00yJaromeMycsl, IMEIONIEMY CYIIECTBEHHBIE TTPOOEITBI
B3HAaHWMHU OCHOBHOI'O MaTrcpuajia IO HIporpaMme, araxkike IONYCTUBIICMY HNPUHOUIIUAIBHBIC
OLIMOKYU IIPU U3JI0KEHUH MaTepuasa.

IK3aMeH

DK3aMeH 10 JTUCIUILUIMHE (MOIYIII0) CIYXXUT JJIA OLICHKH pa0OThl 00y4aroIIerocs B TEUCHUE
CeMEeCTpa (CeMeCTpOB) " IIpU3BaH BBIABUTH YPOBCHBb, IPOYHOCTH U CUCTEMATUYHOCTD IMMOJTYUCHHBIX UM
TEOPETUYECKUX M TPAKTHYECKUX 3HAHHMH, TPUOOPETEHHsI HAaBBIKOB CaMOCTOSTENBHOH pPabOTHI,
Ppa3sBUTUA TBOPYECKOI'O MBIIJICHUA, YMEHHUEC CUHTE3UPOBATH IMOJIYUYCHHBIC 3HAHUA U IPUMCHATL UX B
peleHuu npodeccuoHaabHBIX 3a/1a4.

KpuTtepnu oueHku 3HaHUH Ha JK3aMeHe

DK3aMeH MOXKET TPOBOJHUTHCS BPOpPME YCTHOTO ormpoca mobwieram (BompocaM) wim 0e3
OWJICTOB, C TPEIBAPUTEIBHON MOATOTOBKON MINOE3 MOArOTOBKH, MOYCMOTPEHHIO IMPEHoaBaTels.



DK3aMeHaTop BIIpaBe 3a7aBaTh BOMPOCHI CBEpX OMiIeTa, a TakkKe, IOMUMO TEOPETHUECKHX BOIPOCOB,
JlaBaTh 3a/1a4M MOMPOrpaMMe TAaHHOTO Kypca.

OKk3aMeHalMOHHbIe  OwieTsl  (BOMPOCHI)  YTBEP)KAAIOTCS  HaszacemaHWW  Kadempbl
WITOJIITMCHIBAIOTCS 3aBEAYIONIMM Kadenpoii. BOuaere nomkHO comep:kaThesi HeOoIee TPeX BOIPOCOR.
KomMrutekT sx3aMeHalMOHHbBIX OMJICTOB IOJUCIMILIMHE JO/DKEH coaepkath20-25 Ouieros.

DK3aMEHAaTOp MOXKET MPOCTABHTH 3K3aMeH 0e3 OmpocauiiM coOecelOBaHHS TeM CTYJIICHTaM,
KOTOPBIC aKTUBHO Y4aCTBOBAJIM BCEMUHAPCKUX 3aHATUAX.

OTMeTKa «OTJIMYHO» - CTYACHT IIyOOKO M MPOYHO YCBOMJI BECh MPOTPaMMHBIA MaTepuall,
WCYEPIBIBAIONIE, MOCIIEI0BATENFHO, TPAMOTHO U JIOTHUECKH CTPOMHO €ro W3Jiaraer, TeCHO YBS3bIBACT
TEOPHIO ¢ MPakTUKON. CTYAEHT He 3aTPYAHSAETCS C OTBETOM IPH BHIOU3MEHEHHUH 3a/IaHus, CBOOOTHO
CIIPABJIAICTCA C 3aJadaMi, 3aJlaHUAMU U JPYT'UMH BUOaMU IMIPUMCHCHUA 3HaHPII71, IIOKa3bIBA€T 3HAHHS
3aKOHOAATCJIILHOIO 1 HOPMATUBHO-TCXHUYCCKOI'0O MaTCpraioB, IMPaBUIbHO O6OCHOBLIBae’T IIPUHATBIC
peuicHus, BJIaACCT PasHOCTOPOHHMMH HAaBbIKAMHU W NpPUEMaMH BBIIIOJHCHUA HNPAKTUYCCKUX pa60T,
00Hapy>XMBaeT YMEHUE CAMOCTOSTEIILHO 00001IaTh ¥ U3JIaraTh MaTepHall, He JOIycKasl OIIMOOK.

OTMeTKa «XOpOIIO» - CTYAEHT TBEPJO 3HAET MPOrpaMMHBIA MaTepHall, TPAMOTHO W IO
CYIIECTBY HW3JIaraer €ro, He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIMPOC, MOXKET
MpaBUJIBHO HNPUMEHATL TCOPCTUUCCKUE IIOJIOXKCHHUA U BJIAACET HeO6XOI[I/IMbIMI/I HaBbIKaMH IIpU
BBIITOJIHCHUH IMPAKTHYCCKUX 33}13HI/II71.

OTMeTKa «yHOBJIETBOPHTEILHO» - CTYJICHT YCBOWII TOJILKO OCHOBHOM MaTepHal, HO He 3HaeT
OT/IENBHBIX JieTajeH, JOMyCKaeT HETOYHOCTH, HEIOCTATOYHO MPAaBHIIbHBIE (POPMYITHPOBKH, HAPYIIAET
MOCIIEOBATENIFHOCTh B HM3JIOKEHHH IPOrPAaMMHOTO MaTephalia W HCIBIThIBACT 3aTpPyIHEHHS B
BBIITOJIHCHUH IMPAKTHYCCKUX 3a}laHI/II7L

OTMeTKa «HEYJOBJICTBOPUTEIBHO» - CTYJICHT HE 3HACT 3HAYMTEIBHOW YacTH MPOrPaMMHOTO
Marepuaia, JOMYyCKaeT CYIICCTBEHHBbIC OINMOKU, ¢ OOJBIIMMH 3aTPYAHCHUSMH BBITOJIHSICT
MPAaKTUIECKUE PaOOTHI.



8. YueOoHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecieYeHUe TUCIHIIINHBI

Y4edHo-MeTOoAMUYECKOE M HH(POPMALMOHHOE 00ecieYeHue TUCIHIIINHBI

a) OCHOBHAas1 JIMTeparypa

Ipuknagnass MexaHuka [DJIeKTPOHHBIN pecypc|: yuyeOHoe mocodue ajas By3oB / B.T.
BatuenkoB u ap. - M.: PUOP: UH®PA-M, 2019. - 339 c. - OBC «Znanium.com» - Pesxkum
npoctyna: https://new.znanium.com/catalog/document?id=339952

IMpuxkaagnas mexanuka: B 2-x 4. Y. 1. OcHOBBI pacuyera, NPOEKTUPOBAHHUA WU
MO/1eJIMPOBAHUS MeXaHU3MOB [DyieKTpoHHBbIH pecypc|: yueonuk / A.H. CoboJsieB u ap. -
M.: KYPC: UH®PA-M, 2017. - 224 c. - IBC «Znanium.com» - Pexum gocryna:
http://znanium.com/catalog.php?bookinfo=550577

Ilpukaagnas mexanuka: B 2-X 4. Y. 2. OCHOBBI CTPYKTYPHOI0, KHHEMATHYECKOI0 H
AUHAMHMYECKOT0 aHAJIU3a MeXaHU3MOB [DJ1eKTPOHHBII pecypc]: yueonuk / A. H. CoboJieB
u ap. - M.: KYPC: HH®PA-M, 2017. - 160 c. - 9bC «Znanium.com» - Pexxum nocryna:
http://znanium.com/catalog.php?bookinfo=550572

0) 10MOJTHUTEJIbHASA JIUTEepaTypa

IIpuknagnass MexaHuka [JaeKTpoHHBIH pecypc|: yueoHoe nocodue / B.T. batuenkos [n
ap.]. - M.: PUOP: UH®PA-M, 2017. - 339 c. - IBC «Znanium.com» - Pexum aocryna:
http://znanium.com/catalog.php?bookinfo=792243

JleonoB, WN.B. Teopuss MexaHu3mMoB u MamuH. OCHOBBI NPOEKTHPOBAHUA IO
AUHAMHYECKHM KPHUTEPUsIM U MOKAa3aTeJasiM 3KOHOMHUYHOCTH: yyeOHuk / U.B. Jleonos,
.. Jleonos. - Mocksa: FOpaiiT, 2016. - 239 c.

Ipuknagnas MexaHuka [DJeKTPOHHBI pecypc]: yueoHoe mocodue / X.C. I'ymepoBa [u
ap.]. - Kaszanb: Ka3zaHckuili HAUMOHAJBHBIA MCCIEA0BATENbCKHI TEXHOJOTHYeCKUM
yauBepcurer, 2014. - 142 ¢. - 3IBC «IPRbooks» - Pexum pgocryna:
http://www.iprbookshop.ru/62001.html

bopucenko, JI.A. Teopusi MexaHM3MOB, MAIUMH W MAHHMIYJSTOPOB [JJIEeKTPOHHBII
pecypc|: yueonoe nocodue / JI.A. bopucenko. - M.: HH®PA-M; Mu.: HoBoe 3Hanmue,
2013. - 285 c. - IbC «Znanium.com - Pexum aocTymna:
http://znanium.com/catalog.php?bookinfo=369685

MartBeeB, H0.A. Teopuss MexaHM3MOB W MAalIMH [JJEeKTPOHHBIH pecypc]: ydeOHOoe
nocooue / FO.A. Margees, JI.B. MarBeeBa. - M.: Anbpa-M: HHOPA-M, 2009. - 320 c. -
IbC «Znanium.com» - Pexxum a0CTyma:
http://znanium.com/catalog.php?bookinfo=151094



Texnnueckass MexaHuka [DJeKTPOHHBIH pecypc|: yueOHoe mocodoue miasi By3oB / B.T.
batuenkoB u ap. - M.: PUOP: UH®PA-M, 2011. - 384 - IBC «Znanium.com» - Pesxxum
npoctyna: http://znanium.com/catalog.php?bookinfo=219137

MuxaiijioB, A.M. Texnunueckass MexaHuka [IJeKTPOHHBI pecypc|: yueoHuk / A.M.
MuxaiisioB. - M.: UH®PA-M, 2017. - 375 c. - OBC «Znanium.com» - Pe:xkum nocryna:
http://znanium.com/catalog.php?bookinfo=550272

TexHuyeckasi MexaHMKa B aHAJIN3e apXUTEKTYPHbIX GopM coopy:keHHH [IIeKTPOHHBIH
pecypc]: ydeoHoe mocodoue / P.A. KawomoB [u ap.]. - Kasaus: Ka3zanckuii
roCy/1apCTBeHHbIH apXUTEKTYPHO-CTPOMTe/bHbINH YHMBepcuterT, 2017. - 346 c. - IBC
«IPRbooks» - Pe:xum nocryna: http:/www.iprbookshop.ru/73322.html

KaabmoBa, M.A. Texuuueckassi MexaHuka [DJeKTPOHHBIH pecypc|: yueOHO-
MeToanuyeckoe nocoome / Kanbmoa M.A., Mymopue A.H., AxmenoB A.Jl. - Camapa:
Camapckuii rocyjapcTBeHHbIl apXMTEKTYPHO-CTpouTeIbHbIN yHuBepcuter, JbC ACB,
2016. - 144 c. - 9bC «IPRbooks» - Pexxum a0CTyma:
http://www.iprbookshop.ru/58836.html

9. MeToauyeckune ykazaHusi 1Js1 00y4alOUUXCs MO OCBOEHUIO JUCIHUNINHBI
(MoayJis1)

Pa3pensl nekuroHHOTO Kypca MUCHUIUTHHBL: BBenenne. OCHOBHBIE MOHSATHS U ONpeaeeHus
COIIPOTUBJIEHHUST MaTepuasioB. Meron cedeHuil. BHyTpeHHHe ycunus U HampspkeHus. LleHTpanbHoe
pacTsbkeHHEe W cxaThe. MexaHHMYecKHe XapaKTepUCTUKM MaTephanoB. [lmarpamma pacTsDKEHUs
yraepoaucToi cranu. CABHr U KpydeHHe. Pacuer OONTOBBIX U 3aKJICIOYHBIX coeAnHeHui. Kpyuenue.
OmIopel KpyTAIMX MOMEHTOB. [IpsiMoli monepeunsiii u3ru6. [loctpoeHue 3Mmop MONEpeYHBIX CHIT U
M3rubaroNMX MOMEHTOB. HampspkeHust mpH 4YuCTOM M TonepedHoM u3ruOe. [lepemerneHust mpu
nsrube. WurterpupoBanne auddepeHHanbHOro ypaBHEHHS YIPYrod IuHHM Oanku. HHTEerpasst
Mopa. Cnoco0 Bepemarnaa. CTaTH4eCKH HEONpPEICIMMbBIE CHCTEMbI Npu u3rube. Meron cuil.
Cnoxnoe conporusienue. Kocoit u3rub. BHemeHTpeHHOe pacTsDKeHHE M CKaThHe. AHaM3
HANpsHKEHHOTO W 1ehOPMHUPOBAHHOTO COCTOSHHSI B TOYKe Tena. KpuTepuu MPOYHOCTH U
TUTACTUYHOCTH. Y CTOMYMBOCTD MPOMOIBHO CXKATHIX cTepikHer. [Ipemenbl mpuMeHUMOCTH (HOPMYIIBI
Oninepa. I[lpomonbHO-monepeynHbli  w3rub. JIuHamuyeckoe HarpyxeHue. Pacuer 3jeMeHTOB
KOHCTPYKIIH, JBUTAIOIINXCS ¢ ycKopeHueM. Pacuer mpu ynape. O6onouku. Pacyer cuMMeTprUYHBIX
obomouek 1mo 6e3MOMEHTHOH Teopuu. PaboTa KOHCTPYKIIMHU 3a MpeienaMu yrnpyroctu. Pacuer mo
Hecyiei crocobHoctH. [loBTOpHO-TIEpeMeHHbIe Harpy3KH. BeIHOCIMBOCTH Marepuana. DakTopsl,
BITUSIONINE Ha TPEeei BHIHOCIHUBOCTH.

Jiis ocBOEHHA JIEKIMOHHOTO Kypca MPHUMEHAIOTCS TeMaTW4eCKHe JIEKIHH M JIeKIHH-
BU3yaiu3alMy. TeMaTWdeckue JEeKIUH  MPEeACTaBIAIOT CTYJEHTaM OCHOBHBIE BOMPOCHI TEMBI,
MPAKTUYECKUE BOMPOCH ¥ BO3HHUKAIOIIKE B CBS3HM C HUMH 3aJauH, criocoObl ux peureHus. OCHOBHBIE
ONOKM JIEKIIMH, KOTOpbIE 00s3aTENbHO JODKEH YCBOHTH CTYACHT, KOHCHEKTUPYIOTCS. Jlekumu-
BH3YaJlU3allM{ [TOMOTAI0T OCBOUTH TEMbI, KaK Ha CIIyX, TaK U 3pUTENBHO, YTO CIIOCOOCTBYET JIYUIIEMY
YCBOEHHIO MaTepuaa.

[IpakTndeckne paboThl BKIIOYAIOT B ce0Os pelleHWe TNPAKTHYECKHX 3a7ad Ha OCHOBE
TEOPETHUYECKOI0 MaTepuana, YCBOEHHOTO CTYJEHTOM Ha JIEKIIMOHHOM 3aHSITHH, a TaKkke
MOJrOTABIMBAIOT IIOYBY JUISI CAMOCTOSITENFHOIO BBITIONHEHUS CTYJACHTOM pacueTHO-TpaduuecKoit
paboThl IO COOTBETCTBYIOIIEH TeMe Kypca. Kaxmoe mpakTuyeckoe 3aHsITHE M pacueTHO-rpadudeckas
pabora JOmoNHseT JIEKIMOHHBIA MaTepra U TI03BOJISIET CTYJEHTaM CaMOCTOSITENIbHO HCIOJIb30BaTh
CBOM 3HAHUS JUIsl pelieHus NMpoQWIbHBIX 3anad. [ BBIMOTHEHUS pacdeTHO-rpaduyeckux padoT
TpeOyroTcst ucThl GopMaTa A4, co cTaHmapTHOH pamkol. [lepBbIil JIHCT — TUTYIBHBIA BKIIOYACT



Ha3BaHHUC paGOTBI — TEMY, JaHHBLIC O CTYACHTEC, BBIITOJIHHUBIICM pa60Ty u COOTBe’TCTByIOH_[I/Iﬁ BapUaHT
pabotel. [Tocienyromue JUCTHI - MOCTaHOBKA 3amaud (mpobieMbl) U ee pemnenue. Kaxnmas HoBas
pacueTHo-Tpadudeckas padora ohopmisieTrcs ¢ HOBOro ymcra. [l opopMIIEHUS MCXOAHBIX CXEM U
CXeM pacuera HEOOXOAWMBI YEPTEXKHBIE HHCTPYMEHTHL. JIJIi TPamMOTHOTO BBIMONHEHHS PabOThI
oOyuaroruiicss 00s3aH  WM3YYHUTh TMPEIBAPUTENBHO JIEKIIMOHHBIA MaTepHuaj, COOTBETCTBYIOIIYIO
OCHOBHYIO U JIOIIOJHUTENBHYIO JTUTEPATYPY, MaTEpHAIIbl IPAKTUUECKHUX 3aHATUHN 10 TeMaM. PacyeTHo-
I‘pa(I)I/I‘IeCKI/Ie pa6OTBI MO’XHO BBITIOJIHATD, UCITIOJIB3Yyd COBPEMCHHBIC KOMIIBIOTCPHBIC TCXHOJIOTHH.
Kaxnast BeIONIHEHHAS paboTa 3alMIaeTcsl MPErnoaaBaTeNto i OLCHUBACTCS UM.

MeTtoauueckue yKazaHus K pacueTHO-rpadpuyeckum padoram
PacueTno-rpadpuyeckas padora Ne 1
3agaya 1.1 Cratuyecku ompeaeJuMble KOHCTpPYKHuU. K ABYM cTepHSM, BBINOJIHEHHBIM W3

pa3HBIX MaTepuaioB, moasemnieH rpy3 F, kak mokazano Ha pucynke 1.1, a. CtepykeHb 1 BBITIONHEH U3
CTaJIH, CTEP>KEHb 2 — MeIHBINH. ONpeneanTh:

1. IIpu 3apanHOM BenmuuHe cuiibl F — mapamerpsl
ceueHus: crepxkHel 1 m 2 (cedeHus cTep)KHEM — dYeThIpe
paBHOOOKHMX yronka (puc. 1.1, 6)). A Takke mNepeMelleHne

= ol 8 2 TOYKHU IPWIOKEHHUS CUIIbI F.
2. [Ipu 3amaHHBIX pa3Mepax ceueHHs cTepyKHeH 1
A U 2, TIpUMEM OJMHAKOBBIC CCUEHMS i1 O0OMX CTepIKHEH
F —
2 6 E@ (Tabnumnal.l) OTIPEACIUTh TPENSTHbHO  JIOMYCKAEMYIO
BEIUYUHY cuibl F.
Pucynox 1.1
Tabnumna 1.1
F, xH CeucHue o, B, Honyckaemoe Honyckaemoe
CTep)KHEHN rpajn rpajg HampspKeHUe HampspKeHUe
Ne n/m [0]1, MlIla [0]2, MlIla

0 600 45%x45%5 45 30 160 120
1 500 40x40x5 60 30 180 140
2 450 50%50x%5 45 60 160 100
3 400 60x60x5 30 45 160 100
4 600 56x56x5 30 60 180 140
5 650 50x50%6 45 60 200 140
6 500 60x60x8 60 45 140 120
7 400 60x60x10 30 60 140 100
8 350 50x50%8 60 45 160 100
9 550 45%x45%4 45 60 180 120




IIpumep pemrenus 3axauu 1.1

K nByM crepikHAM, BBITOJHEHHBIM M3 pa3HBIX MaTepuasoB, mpuiokeHa cuia F=500 xH.
[MonoOpaTh HeoOXomUMbIE MapaMeTphl cedeHuit crepkHell 1 u 2, ecnm gopma cedeHus: — 4eThipe
paBHOOOKMX yroika (puc.l.1, 0). Marepuan crepkHeit: 1 — cTalb ¢ JONMYCKaeMbIM HAINpPSKCHUEM
[6]:=180 MIla, 3 — menp c gomyckaeMbiM HampsbkeHueM [c],=120 MIla. OmpenenuM TarKxke
BEIIMYMHY W HalpaBJIeHHE TepeMelIeHus y3la npuioxkenus cuibl F (rpadmdecku). YTiibl HakIIoHA
0=30°, B=45°. Moxynu ynpyroctu Marepuanos cramu E,,, = 2+ 10°MIla, u memn E.,,,, = 1 - 10°MIla.
Bricora h=0,7 m.

N Pucynox 1.2
- Nz Pewmenue
Bripexxem y3en A u paccmoTpum ero paBHoBecue (puc. 1.2). s
A JAHHOW CHCTEMBI, CXOJISIIAsCS CUCTEMa CHJII, MBI MOJKEM COCTaBHUTB TOJIBKO JIBA
F ypaBHEHHUsI paBHOBecHs (B BHJIE CyMMBI cHJI Ha ocl X MY). Takum oOpazom,
nMeeM:
1) Y. Fix =0; —N;-sina+ N, - sinf = 0, otkyzna (1.1)
sina
Ny =Ni- g (1.2)
2) Y Fy=0; Ny-cosa+ N, cosp —F. (1.3)

[oncrasnss 3aBucumocts (1.2) Bo BTOpOoe ypaBHEHHE, IMEEM
Ny-sina-cosf F

N; - cosa + pray = 0, ¥ TOICTABIISISA YHUCIOBEIE 3HAUCHHUS
N;-0,5:0,7071
N,-0,866 + ——"——=—F =0,
0,7071
F 500

1,366 - N; = F, otkyma N; = 1366~ 1366 366 xkH, Torma

3660,5
N, = = 258,82 kH.

0,7071

Temnepb, 3HasE yCUJIHSI B CTEPIKHAX, MOXKHO ONPEICIUTh HEOOXOAMMBbIC MapaMeTphl CeueHH.

N
13 ycnosus IpouHOCTH 0 = — < [o], momyaum m1st IEPBOTO CTEPXKHS
Ny _ 36610%

= c10-442 — 2
17 [o4] T 180106 T 20,33-107"n" = 20,33cm”,

MTOCKOJIbKY IO YCIIOBHUIO 3aJa4d CCUCHHE COCTOMT M3 4-X OJMHAKOBBIX YTOJIKOB, TO HEOOXOIMUMBIii

poUIb MEPBOT'O CTEPHKHS
20,33
All = T = S,OSCMZ.
AHAJOTUYHO, U3 TOTO K€ YCIOBUS MPOYHOCTH ISl BTOPOTO CTEPIKHS MOIyIaeM

103
2=t = B = 21,57 1074 = 21,57e?,

21,57 _

TOrJa HeoOXoquMas TUIOMIAAb CEUCHUs, T.€. IUIOMAa]b CeUCHU NpopmiIt Ay = "

5,39¢cm2.

ITo copraMeHTy, AJi TIEPBOTO CTEPXKHS MOAOHpPaeM Yrojok 45x45x6, UMEIOIHMHA TIomaab
cedenus A;; = 5,08cu?. Jlna BTOpOro crepikHs BhIOMpaeM cedenue 50x50%x6, y xoroporo Ay, =
5,69c12.

Janee, yxe 3Has MapaMeTpbl CEUCHHUU CTEPKHEH, OmpeenseM IepeMelIeHue y3iia A,
NPUJIOKEHUSI BHEIIHEW CUIIBL. {71 3TOr0 MOOYEPEAHO OMNpEEsieM YJIMHEHUE KaXJ0ro CTEPKHS IO

dbopmyse:
N-1l
Al =— (1.4)
. 366103 -0,7 - cos30
17 2.1011.4.5,08-10"*

ap, = 288210707 cosdS o a, 0,563
27 1-10'1-4-569-10% ~ TR

[Tepemertienue y3na A moiayduM rpapuuecKu, OTKIabIBas Ha MUJUIMMETPOBKENEPEMEIEHHE
KaXKJIOr0 CTEPKHS (01 COOTBETCTBYIOIIMM YIIIOM).
A Alq 3neck |AK| = Al;—ynnunenue 1-ro crepxkus, |[KA;| = Al, - ynnmunenue 2-ro
K crepxas. OxonyarenbHo, |AA;| - mepeMelnenue y3ma A — BEKTOp, COEAMHSIOIMI
HAYAJILHOE ¥ KOHEYHOE MOJIOKEHHE y31a. JJst HarIsJHOCTH, TIOCTPOCHUE BBITIOJIHUM
AI Ab macmrabe 50:1 (puc. 1.3). B Hamem ciydae nepeMenieHue y3ia COCTaBUT 8,6MM.

=5,46-10"%u = 0,546 um




Pucynok 1.3

3agaya 1.2 CraTudecku HeompeeluMble KOHCTPYKIUM. K KOHCTPYKIIMH, COCTOSIIEH W3 Tpex
CTep)KHEH, mpuiokeHa cuiia F, kak mokaszano Ha pucynke 1.4, a. Ctepxxuu 1 m 2 — crajibHbIE,
cTepKeHb 3 — MeaHbIi. CedeHus: CTep)KHEH OIMHAKOBBIC H COCTOSIT U3 YEThIPEX PAaBHOOOKHMX YTOJIKOB
(puc. 1.4, 6). Moaymu ynpyrocTd cTepikHell NPUHATh paBHbIMH: E; = E5 = 2+ 10°MIla, E, =1 -

10°MIla.
Tpebyercs:
1. OnpenenuTh HampsDKEHUS B CTEPXKHAX U
JONYCKAaeMyI0 BEIUYMHY CHIBl F TpH 3aJaHHBIX 3HAYEHHSIX
= JIOIYCKaeMbIX HANPSDKEHUH B CTEPIKHSIX.
2. OmpenenuTs  MOHTaXHBIC  HANpPSDKEHUS B
F CTEPKHSIX MPH YCIOBHH, YTO JUIMHA 2-TO CTEPXKHS OTIMYACTCS OT
a) 5) @— HOMUHAJILHOHM Ha BETMYUHY A.
Pucynok 1.4
TaGuuma 1.2.
Ceuenue Bricora OTxnone- Homyckaem Homyckaem
npoduIs KOHCTPYKIIH HUE OT oe oe
N CTepKHEH uh, M HOMH-HaJa HarpsKe- HarpsKe-
. Vron A, MM Hue [6]q 3, Hnl\e;[ 1[_;;]2,
i rpar MlIIa a
0 45x45%5 1 60 2 160 120
1 70%70%6 1,5 30 2,5 180 120
2 50%50%5 1,5 45 2,5 200 140
3 50%50%6 0,8 60 1,2 200 140
4 60%60%6 1,2 30 1,5 160 140
5 60x60%5 1 45 2 180 120
6 40x40%5 2 30 3 200 140
7 70x70%7 2 45 3 160 140
8 70%70%9 1 60 1,5 180 140
9 75%75%8 1,6 45 1,5 160 140

IIpumep pemenus 3agauu 1.2

K xoHcTpykumu, cocrosimell U3 Tpex CTepKHEW, MpHiiokeHa cuia F, Kak moka3aHO Ha
pucyake 1.4, a. CedeHms CTep)KHEH OIMHAKOBBIC, M COCTOSAT W3 YETHIPEX
paBHOOOKMX yrojkoB 50x50x5 (puc. 1.4, 0), mIomaas IONEPEYHOTO CEUCHHS
Moaynu yOopyrocTd CTEpXKHEW MPUHSATH
paBapMu: E; = E3 = 2-10°MIla, E, =1-10°MIla. Yron a=30°.Marepuan
crepxkHel: 1, 3— cranb ¢ JomyckaeMbIM HampsikeHHeM [c]; ;=180 MIla, 3 — menp
C JIoITycKaeMbIM HamnpsbkeHueM [6],=120 MIla. OTkioHeHHEe ATHHBI 2-TO CTEPIKHS
ot HomuHanaa A=+1,5 mm. Beicora h=0,7 m.

N>
[ o

Ny N3

A
F

Pucynok 1.5

crepxkaei A =4 X4,8=19,2cm

1.2.1. Onpeoenumov HaAnpaxsceHUs 8 CMEPIHCHAX U OOnycKaemyio eeauuuny cunvt F npu
3A0aHHBIX 3HAYEHUAX OONYCKACMBIX HANPANCEHUI 6 CEPIHCHSX.




Bripexxem y3en A u paccMoTpuM ero pasHoBecue (puc. 1.5). st 1aHHOH CHCTEMBI CHUJT MBI
MOKEM COCTaBUTH TOJIBKO JIBa YPaBHEHUS paBHOBECHA (B BUJE CyMMBbI CHJI Ha ocl X UY).
)Y F;x = 0; —N; * sina + N5 - sina = 0,

(1.5)

—Nj; - sin30° + N3 - sin30° = 0,oTkyna
N; = N;. (1.6)

2). Fiy =0; N;-cosa+ N3-cosa+ N, —F =0,
(1.7)

N; - c0s30° + N3cos30°+ N, — F = 0.

Pucynox 1.6

Takum 00pa3oM, UMeeM TPH HEHM3BECTHBIX YCHIIUS TPH JIBYX
YpaBHEHHUSAX CTaTHKH. 1O ecTh, Hallla CHCTEMa SBIIIETCS OIWH pa3
cratnuecku Heompenenumon: (CCH=m—n=3—-2=1). 3mece CCH — cTemeHp cTaTH4YecKou
HEOIPEEeNUMOCTH CHCTEMBI, M — YHCIO HEM3BECTHBIX YCWJIMH B CHCTEME, N — YHCIO YpaBHEHUH
paBHOBecHs IS 3aJJaHHOM CHCTEMBI CHJI. J{JIs1 pacKphITHS CTaTHYECKOW HEONpPEeNeTMMOCTH CHCTEMBI,
COCTaBIISIeM ypasHeHUe COBMeCMHOCIU dehopmayuu.

PaccmarpuBasi xapakTep COBMECTHOTO JIe)OPMHUPOBaHUSI BCEX Tpex cTepkHed (puc. 1.6),

COCTaBJISIEM YCJIOBHE COBMECTHOT'O J1e(h OpPMUPOBAHUS CHCTEMBI:

Al, = 1.8
2 cosa’ ( )
nockonbky Ny = N3, u Al; = Al3, To BTOpasi 3aBUCUMOCTb BBITJISITUT aHATOTHYHO
Al
Al, = —2 1.19
2 cosa’ N ( )
W MO>KHO HCIONB30BaTh JT00YI0 U3 HUX, Toraa Al, = cos310°'

Nyl Nqily
Ey-A,  c0s30%E;-A;’

L

Kpowme Toro, cormacHo cxeme 3akperuieaus (puc. 1.6) I; = I3 = Y TI0 YCJIOBHIO 3a]1auu

c0s30°
A=A, =A;=AE,=E3=2"-E;, mxE_,;u, = 2 E, 0y, CICIOBAaTEIHHO
Na'lp Nyilp
= , OTKyJa
Ey-A €05230°2E,-A
N N
Ny=—22 =M (1.10)

T 2c0s230° 15’
[oncrasmss 3aBucumocts (1.10) B ypaBHenue paBHoBecus (1.7) mpu ucnonb3oBanuu (1.6),

nMeeM
o Ny . . =
2N;co0s30° + Seos230° = F; 2,4-N; =F, otkyna
Ny =F/yy (1.11)
COOTBETCTBEHHO, PEAKIIMH B OCTAJIbHBIX CTEPKHAX:
Ns=F/) 4 (1.12)
F F
NZZEZE. (113)
Jlasiee, ompesiesisieM PEaKiuy B CTEPIKHAX 110 (hopMyIie
=% (1.14)
CoOoTBeTCTBYIOIINE HATIPSHKEHUS:
F F
01703 = 3 0210% 46103 217,0- Fila.
o, d L =1447FIla.

T 3,619,21107* ~ 6,911073
Hcnonk3ys monmydeHHbIe 3aBUCHMOCTH JIJIsl HANIPSDKEHUI B CTEPIKHSAX WM 3aJIaHHBIC 3HAYCHUS
JIOIYCKaeMbIX HaNpsDKEHUH, ONPEIeNM JIOIycKaeMoe 3HaueHne Harpy3ku F:
106
[F], = % - % = 829493 H ~ 829,5 kH.
106
[F], = % - % = 829302 kH = 829, 3 kH.
[Mockonbky, OMycKaeMoe 3HaYeHNE BHEIIHETO YCHITHS , TIONMYYEHHOTO U3 YCIOBUS IIPOYHOCTH
BTOPOT'O CTEPXKHsI MEHBIIE, YeM AaHaJIOTMYHOE, TOJYYEHHOE W3 YCIOBUS MPOYHOCTH TEPBOTO, TO
OKOHYATEeIbHO AOMycKaeMas BennuuHa cuiiel F nmpunumaercs pasuoit 829,3 kH:

[F] =829,3 kH



1.2.2 Onpedenumvs MOHmMAIHCHbIE HANPANCEHUA 6 CHEPHCHAX OmM HEMOUHOCHU
uzzomoenenun 2-20 cmepiicua. Bmopoii cmepiwcensv evinonnen 6onvute ceoeil HOMUHANLHOU
onunwt Ha 1,5 mm (puc 1.7).

74 Pucynox 1.7

2 [TockonbKy cTepKeHb 2 BBINIOJIHEH OTIMYHBIM OT HOMHHANA,

TO COCAMHCHHUE KOHCTPYKIHMHM B TOYKE AHCBO3MO)KHO, TaKXKE
HEBO3MOXHO COCOUHUTL CTCPXXKHU H B TO‘IKGE, IIOCKOJIBKY HE€

— A o
A=Al N no3sonsiioT crepskHu 1 um 3. CoeqMHEHHME BO3MOXKHO B HEKOi

MpOMeXyTodHOl Touke A;. [Ipu 3TOM mpoucxomut nedopMuUpoBaHHUE
BCEX TPEX CTEpXKHEH: cTepkHH | W 3 YIIMHSIOTCS, a CTEPKEHb 2 —

)
<
E
yKopauuBaercs. [Ipu 3TOM B CTEpP)KHSX BO3HHKAIOT COOTBETCTBYIOIIHME
MIPOJIOJIbHBIE CHUTBL. BhIpexeM y3en A, U paccMOTpHuM ero paBHoBecue (puc. 1.8).

Pucynox 1.8 Ni N;
oL o
YpaBHeHUs paBHOBecHs y37a A 3amuIIeM B BUIE CYMMBI CHJI Ha OcH X U
Y. ) : Al
Y. Fix = 0; — N, - sina + N5 - sina = 0, orkyna
N; = N3. (1.15) N>
Y. Fiy = 0; N; - cosa + N5 - cosa — N, = 0. (1.16)
[Toncrasus (1.15) B (1.16), momyunm
2N; - cosa = N,. (1.17)

Tornma, cornacuo yciosuto 3agauu N, = 2N; - cos30°.

Nmeem OJHO YpPaBHCHHEC IIpHU ABYX HCHU3BCCTHBIX. CocrasisieM JONOJHUTEIIbHO YpaBHCHUC
coBMecTHOCTH aedopmanuu (puc.1.7):

_ All
A=Al + 05307 (1.18)
[Moncrariss crona BeIpakeHus A aedopmaiuii u3 (1.4), momyyaem
a=tel  Nh (1.19)

Ey-A,  Eq+Aq:c0s30°
Kpome Toro, m3 Toif xe cxembl puUCyHKa 1.7, BHUAHO, YTO IUIMHBI CTEPXKHEH CBSI3aHBI
3aBUCUMOCTBIO

l
L = ?/cosa- (1.20)
Takum obpazom, ucronssys (1.20) u ycnosue, uro Ey = E3 = 2-Ey, mkE 0 = 2 E,oou |
Ay = A, = A3 = A, nonydyaem

N, -1 N; -1

/1: 2 2+ 1 2
E,-A 2-E,-A-cos?30°
_2'N2'l2'C0$2300 Nl'lz

2-E,-A-cos?30° + 2-E,+A-cos?30°
A-2+-Ey-A-cos?30°=2-N, -1, cos?30°+ N, - I,
Ucnons3ys (1.17), nonydaem
A-2+-Ey-A-cos?30°=4-N; -1, cos330°+ N, - [,
N, = 2By Acos230° [IOJICTABMM YHCJIOBBIE 3HAYEHUS h=AIl
1= L cos330°4L, )i , YUUTBIBAA UTO, 5, AMEeM
Ny =Ny = 1,5:1073-2:1-1011-19,2:1074:0,75 _ 432000 _ 171429 H = 171,4 xH,
4-0,70,65+0,7 2,52
N, =2-171,4- cos30° = 296,9 kH

CoOTBETCTBYIOININE MOHTAXKHBIC HATIPSKCHUS B CTEPIKHSAX OYAyT PaBHBI:

171429 .
01 = 03 = W = 89,3 -10°I1a = 89,3 Mlla
= 296924 = 154,6 - 10°/1a = 154,6 MII.
72719210 " @ = tomb Mila

[Mockonbky 6, > [0],=120 MIla, To U1 cOXpaHEHUs] TPOYHOCTH KOHCTPYKIIUHU, HEOOX OTUMO

YBCIUYHUTD IJI0MIaAb CEYCHUA CTCPIKHSA 2 J0 3HAYCHUA

4, = 29692‘2 = 24,74 - 10™*n? = 24,74 cv?,
120-10




= 6,19 cu?. Takum 06pa3zoM, HEOOXOIUMBIM

TOr/Ia HEOOXOAUMBIN MPOPUITb ceueHust A,, = 24'74/ 4

npoduieM s cTepkHs 2 sBisercs yronok 50 X 50 X 7 cA,, = 6,56 cm?.

3agaua 1.3 Biusinme u3MeHeHHsl TeMmepaTypbl NPH PacTSKEHMHM M CKaTuM. Temmeparypa
METaJNTMYECKOr'0 CTEP)KHS, JKECTKO 3alleMJICHHOrO0 ¢ 00O0MX
KOHIIOB,  HM3MeHsercs  Ha  BemumumHy  At,°C  (pwuc.
1.9).OnpenenuTh BEIMYMHY HANpsDKEHUS U JeopMaIui,
BO3HHUKAIOIINX B CTEP)KHE TNPH HM3MCHEHHUU TEMIIEPATYPHI.

i Kos¢duiuenT muHeiiHoro pacmumpenus matepuana o, °C™1,
Pucynok 1.9
Tab6nuna 1.3
Nzmenenne Koaddpumment
TEMIIEPATYpBI, JINHEHHOT O
Ne /it Hnuna [, M At,°C Martepuan PACHIHPEHHA,A -
107’ oc—l
0 1.2 40 ATIOMUHUN 230
1 1.4 -40 Meb 170
2 1.6 -50 cTalb 120
3 1.8 50 CTaTb 120
4 2.0 30 MeIb 170
5 1.7 -30 ATIOMUHUN 230
6 1.5 60 cTatb 120
7 1.9 -55 ATIOMUHUN 230
8 1.3 55 Meab 170
9 2.2 -60 cTalb 120

Ipumep pemenus 3axauu 1.3.
[Tycth 3aman memubril (E =1 - 105M17a) CTepXKEHb JUTMHOHN 1=1,5 M, JKeCTKO 3aIlleMJICHHBIH
oboumu  koHmamu  (puc.1.9), TemmepaTypa KOTOPOTO
N . noBeimaercss Ha At =50°C.  Onpeaenuts  BETHYHHY
- HaTpsDKEHUS. U AepopMaIiui, BOSHUKAIONIUX B CTEPXKHE MPH
7 1 Alg W3MeHeHuu  Temneparypbl. KoadduimeHnt  nmHelHOTO
' paciupenus Matepuana @ = 170 - 1077, °C™1,

Pucynox 1.10
[To ycnoBuio 3amaun TemiepaTypa CTepkHs moBbicuiack Ha At = 50 °C. Ilpu HarpeBaHuu
MPOMCXO/UT pacIIMpeHHe MaTephala, T.e. CTEpKECHb YIUIMHsETCs Ha BenuuuHy Al,, M. VameHeHue
JUTUHBI CTEPIKHS OIpeensiercs o popmylie

Aly = Al + Al (1.21)
e Aly- obuiee (IOTHOE) N3MEHEHME JUIMHBI CTEPKHSA, Al — MexaHu4ecKas 1epopMalus, U, HAKOHELl
Al, =1-a-At, (1.22)

HU3MCHCHUC NJIMHBI CTCPIKHA IO I[eﬁCTBHeM HU3MCHCHUS TEMIICPATYPHI.

OtbpocuM OfHY W3 OMOp, HAIIPUMEP IMPaBYIO, 3aMEHUB €€ BO3HUKAIOIINM IIPH HAarPEBaHHUN
ycunueM Ny u cooTBercTByronmMM ymiuHeHuem Al; (puc. 1.10). Ilockonbky 3arieMicHHe 000UX
KOHIIOB CTEpKHS MPHBOAWUT K TOMY, uTO o0OImMas medopmaiids paBHA HYJIO, M, CIEIOBATEIBHO,




MexaHuuecKast e opMaiis KOMIICHCHPYET TeMIIEpaTypHOE PACIIUPEHUE, TO €CTh SBIISIETCS] CKATHEM.
U3 (1.21) nonyqaem

Al; — Al = 0, orkyna
Aly = Al.
[Moncrasmnsst B 310 BeIpaxenue Gopmynsl s Al uAl, nomydaem
la-At ==L,
E-A
[TpononeHOE ycuiine, BOSHUKAIOIIEE B CTEPXKHE MPH U3MEHEHUH TeMIIePaTyphl
N=a-At-E-A
N=170-10"7-50-1-10'1-19,2-107* = 163200 H.
A COOTBETCTBYIOIIME HAPSDKEHNE U M3MEHEHHE UTHHBI, YKOPOUYCHHUE,

N
o=—

163200
T19,2-107%
Al =

163200 - 1,5

Al = Al, =
L= AL 1-1011-19.2-104
Otger: 0 = 85 Mlla, Al = Al; = 1,28 um

= 85+ 10%I1a = 85 MIla
-l

g

=

by
N

=1,28-10"3u = 1,28 um

PacueTno-rpaduyeckas padora Ne 2

Onpenesienne reoOMeTPUYECKHX XapAKTEPUCTUK COCTABHOTO cedeHusi. CorinacHo HOMEpY U cxeme
3amanus (puc. 2.1), tabn. 2.1, ompenenuTh IONOXKEHHE TJIABHBIX IICHTPAJIBbHBIX OCEH M IJIaBHBIC
MOMEHTHI uHepiuu cedeHusi. Cxemy pacnonoxeHusi L{T ¥ rnaBHBIX HEHTPaNbHBIX OCEl CEYEeHUS
BBITIOJIHUTH HA JIMCTAaX MHJUIMMETPOBON Oymaru B MacmTade (1:1 nim 1:2).

CxeMBI MOIepeUHEIX CeYeHMIT H HOMepa 3a AN

Pucynox 2.1
Tabmuna 2.1
CocTaBmsIONINE JIEMEHTHI CCUCHUS
Ne ycnoBust Yronok Yronok
[IBennep . . Jlucr
paBHOOOKHI HEpaBHOOOKUH
0 Nel6 100x100x10 160x100x12 180x20
1 Ne20 120x120x12 110x70x8 300x16
2 Nel8 100x100x12 180x110x10 260x10
3 Ne22 160x160x12 140x90x10 300x12
4 Ne24 140x140x12 160x100x14 360x20
5 No20a 120x120x15 160x100x12 320x16
6 Nel8a 100x100x14 160x100x12 30016
7 Nel6a 125x125x12 125x80x10 250x12
8 Nel8 100x100x12 140x90x10 260x16
9 Nel4 125x125x10 110x70x8 240x10




Ipumeuanune. Eciu B cocraBe ceueHHs OTCYTCTBYET KakoW-TnOO w3 mpoduiel, To naHHBIE W3
TaONUIBI, OTHOCSINMECS K HEMY, HTHOPUPYIOTCS, a YYHUTBIBAIOTCS TOJNBKO TPUCYTCTBYIOIIUE

OJICMCHTHI.

IIpumep BbINOTHEHHS 3a1a4H 2

st mepasHomnonogroro yromka 100x63x10 momocsr 220x14 u mBesiepa
Nel8 (puc. 2.2) onpeaenuTh MOJOKEHHUE TIABHBIX IEHTPAIBHBIX OCEH U BEIMYHUHY
TJIABHBIX MOMEHTOB WHEPITHH.
Pemrenue
U3 copramenTa BeIOHpaeM mapaMeTpsl ceuenns Tabnuma 2.2.

—._\:

RN A AR

L vor, U
Ly

ITokaspiBaem meHTpHl TsoKecTH ceuenuit C;, C, m C; mpoBoauM Puc.2.2
LEHTPaIbHBIC OCH JUIS KaXKJIOTO CEUCHUS
Tabmuma 2.2
DneMeHTHl CeYeHUs
VYromok
[TapamMeTpsl ceuenus ITosnoca 220x14 HEPaBHOIIOJIOYHBIIA [IBemmep Nel8
Nol 100x65x10 Ne3
Ne2
nomans A, cM° 30,8 15,67 20,7
MoMeHTBI HHepUHH Jy cm” 1242 51,68 1090
MoMeHThI uHepiwH J, cm” 5 155,52 86
Paccrositune mo 1eHTpa TSKECTH Ha ocu 3,37 1,94
X0, CM CUMMETPUH
Paccrositaue mo 1eHTpa TSKECTH Ha ocu 1,64 Ha ocu
Yo, CM CUMMETPUH CUMMETPUH
LenTpobexHbIit MOMEHT 0 51,18 0
MHEpLUH Jyy, om?

MoMeEHTEHI HWHEPUHUHU ITOJIOCHI PACCUUTBIBAEM KaK IJIA MPAMOYTOJIbHUKA:

; _bh3_1,4-223_1242 .
XTT2 T 12 e
. _hb3_22-1,43_5 .
Yy 12 T T 12

BriOupaeM B KayecTBE BCIIOMOTATEIBHBIX OCCH IIEHTpajbHBIE OCH IOJOCHL. Torna,

KOOPAWHATHI LIEHTPOB TSHKECTH cedeHui 1, 2 1 3 OTHOCUTENHHO BRIOPAHHBIX OCEH:
C1(0;0); Cx(~(3,37+0,7); -(11-1,64)); C5(1,94+0,7; 11-9) To ectb
C1(0;0); Cx(-(4,07); -(9,36)); C3(2,64; 2)

OnpezensieM KOOPIUHATHI IISHTPa TSHKECTH CEUCHUS B 3THX OCsX 1Mo popmyinam [1]:

_Sx _zAiyi X :i_ZAixi .

Y TUTS 4 T4 S 4

L _1567-(-407)+207-2,64 _ 15,67-(-9,36)+20,7-2

‘ 30,84+20,7+15,67 ‘ 30,8+20,7+15,67

2.1)

=—0l4em; y, = =157 M.

OTIOXUB TONXYYCHHBIC 3HAYEHUS OT OCEH X;, y;, HAXOIUM IIOJIOKCHHUE IICHTPA TSHKECTH

cedenus (puc. 2.3).

IIpoBoguM neHTpanbHble ocu cedeHHss X, Y. llonoskeHHe LIEHTPOB TSKECTH 3JIEMEHTOB

ceuenus Cy, C; u C3 OTHOCUTENBHO 3TUX OCEH 3aMMIIYTCS CIACAYIOIIMM 00pa3oM:

C1(0,14; 1,57), Ca(-(4,07-0,14); ~(9,36-1,57)), C5(2,64+0,14; 2+1,57), 10 ectb C,(0,14; 1,57),

Cx(-3,93; -7,79), Cx(2,78; 3,57)

Haxomle OCCBBIC U HeHTp06e)KHLII71 MOMCHTBI HHEPIHHU CEYCHUSA OTHOCUTCIIBHO CHTPAJIbHBIX

oceit X, Y o dopmymam: J ZZJX] +a,-2 147 ; Jy :ZJYI +bi2A7';
JXY:ZJXIYI +a; 'bi 4.

2.2)




IpuYeM 31ech a; = y; U b; = x;.

J, =1242+1,57% - 308 + 51,68+ (=7,79)° - 15,67 +1090+3,57* - 20,7 =3674cm*

J, =5+ 0,14° -30,8 +155,52+(-3,93)" - 15,67 + 86+ 2,78 - 20,7 = 649cm’
Jy =04+014-157-308+5118+(-3,93)-(-7,79)-1567+0+2,78-3,57-207 =743 et
Jy =04+0,14-157-308+5L18+(-3,93)-(-7,79)-1567+0+2,78-3,57-20,7 = 743cm'

Brrunciasem 3HadeHHS TIIaBHBIX HEHTPAJIBHBIX MOMCHTOB MHCPIUU CCUYCHUA I10 (bopMynaM

[1]:

J.+J, 1
o = (T Y Ay 23)
== 2 2
J o = Mi%\/(%ﬂ —649)> +4-743 % =2161,5+1685 ,lcu*

min
WM OKOHYaTenbHO J, = 38466 ~3847cu*; J . =4764 ~ 476cu’
OmnpenensieM MOIOXKEHUE TIaBHBIX MEHTPAIBHBIX Oceil 1o Gopmymam:
tga, =——3—.
max JY

tga, = _ 7 ~0,232, a, =—13,08 , - a, =-13°5'

3847 — 649
[TonoxuTenbHBIC YTIIBI OTKJIAIBIBAIOTCS OT OCH X IIPOTHUB XO0J1a YaCOBOI CTPENKH, a

OTPHUIIATENBHBIE — 110 X0y YaCOBOH CTpeNKu. HarmoMHuM, 9TO yrom ¢, - 3TO yroji MeKIy ocbio X U

OCBIO, OTHOCUTEIHHO KOTOPOH MOMEHT MHEPLIMH PaBeH

Y J . (puc. 1.3).

min
L BrlmonHsieM mpoBepKy MPaBHIIBHOCTH
BBIYKCIICHUN

o ety Jo+d, =J

674+649 = 3847+476
Z 4323 =4323
IIpaBass 4yacThb paBHa JICBOH, CJ€JOBaTEIbBHO,

¥
— = = BBIYKCIICHHS BBIIOJIHEHBI BEPHO.

1
X BrimonHsiem uepTex cedeHus B Macmrade, oo B

HaTypanbHyl0  BenuuuHy (cM. puc. 2.3) Ha

A - MWIIIMETPOBOi Oymare ¢opmara A4, ¢ HaHECEHHBIMH

TJIaBHBIMU HCHTPAJIbHBIMU OCAMU CCUCHHA U YKa3aHHBIMU

(o e

pacuy€THBIMHU BECINYHNHAMU Xoo yc .

Pucynok 2.3

PacueTrHo-rpaguyeckas padora Ne 3

CraTuyecKku ompeaeiiMble CHCTeMbI NMpH Kpydenun. K cranbHOMY Bayly MPHIOKEHBI 4
KpyTAImuX MoMeHTa: My, M,, M3, My. TpeOyertcs:

1. MOCTPOHTSH JMIOPY KPYTALUIHMX MOMEHTOB;
2. MpH 3aJJaHHOM 3HAYEHHH JIOMYCKaeMOIr'0 HaIpsDKEHHS[T|ompenenuts auamerp Baia d u3
pacuéra Ha MPOYHOCTh U OKPYIJIMTh €ro 3Ha4YeHHE A0 Onuxkaiimero Oomsiiero, pasuoro: 10, 20, 30,
40, 50, 60, 70, 80, 90, 100 mwm;
3. MOCTPOHTS JIMIOPY YTIIOB 3aKPYYHBAHUS
4. HANTH HAHOONBIIMK OTHOCHTENLHBIN YroJ 3aKpy4rBaHus y (Ha 1 m).
Jannele 11 pacuéra B3saTh u3 Tabnuiel 3.1 u puc. 3.2.
Tabnuna 3.1



Homep Paccrostaus (m) Kpyrsimme moments (H-m) [t]
BapuaHTa

a b c d M, M, M; M, MIla

0 1,1 1,2 1,3 0,7 1100 800 1000 1200 55

1 1,2 1,3 0,9 0,8 1200 950 2000 1300 60

2 0,6 1,1 1,2 1,0 1300 700 1950 1400 65

3 1,5 1,6 0,8 1,1 1400 600 1750 750 70

4 1,6 0,9 1,0 0,9 1500 1900 1550 1050 75

5 1,0 0,8 1,7 0,5 1600 1750 1100 900 80

6 1,7 1,8 1,5 1,6 1700 1500 1200 1000 85

7 1,8 0,7 1,4 1,3 1800 1400 1350 1500 90

8 1,9 2,0 1,1 1,9 1900 1650 1450 2000 90

9 2,0 1,9 1,8 1,7 2000 1000 1550 1650 100

IIpumep pemenus 3axauu 3.1
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Pucynok 3.2

K cranpHOoMy Bady NpHIOXKEHBI TpU KPYTSAIIUX MoMeHTa: M ;=5

kH-M, M,=4 xH-m, M3=0,5 xH-m (puc. 3.2). Pa3smepsl Basa a=1,1 m; b=0,8

My M, M,
§7 ,/- ,/’ ,/- M; c=1,3 M. Jlomyckaemoe kacaTenbHoe HanpsbkeHue [t]=45 Mlla.
\; \ \\E Tpebyercs:
.a _T_ b _ c T 1. IIOCTPOUTH DIIOPY KPYTALIUX MOMEHTOB;
Puc. 3.1 2. IpU 33JlaHHOM 3HAYEHHM JIOIyCKaeMOro KacaTelbHOIo

HaIpsDKEHU| T |onpenenuTh AuaMerp Baia d u3 pacuéra Ha MPOYHOCTH;

3. [IOCTPOMUTH BMIOPY YIJIOB 3aKpyYHBaHU;
4. HalTH  HaWOOJBIIMH OTHOCHUTENBHBI  yroa
3akpyunBaHug (Ha 1 m).
Pemenne

1. Ilokaxem pacuérayio cxemy (puc. 3.3). Peaknuio B
3a/leIke OMpEAeNATh HE HYXKHO, IOCKOJBKY, MCIIONb3YSl METO.
CeUueHHl, MOXXHO TpU JBHKEHHH CIIpaBa HAJIEBO MOCTOSHHO
oTOpachlBaTh JIEBYIO 4acTh. Ball WMMeeT TpH CHIIOBBIX y4acTKa.
PaccmoTpumM paBHOBECHE KaXKI0TO U3 3TUX YUACTKOB.

1 yuacmox 0<z;<c;

M(Z]):M3;

Tak Kkak MOMEHT Ha y4acTKE€ IOCTOSHHBIH (HE 3aBHCHUT OT
JUIMHBI y4acTKa), TO

M(0) =M(1,3)=0,5 xH-m

1l yuacmox 0=z,<b;

M(ZZ)ZM3_M2

3

M, M, M
\m/ u/" 1,/
Y77 17 o
RVIRCERT

F ] F A FA|

1,5 1,5 0,5

i

@)

T

3,5

i

3.3

Pue. 3.3.

Tak kak MOMEHT Ha yJacTKe IIOCTOSHHBIN (HE 3aBUCHUT OT JUIMHBI Y4acTKa), TO

0,5



M(0)=M(0,8)=3.5 xkH-m

1l yuacmok 0<z;3<a;

M(Z3) :M3—M2+M]

Tak Kak MOMEHT Ha YJaCTKE MOCTOSIHHBIN (HE 3aBUCHUT OT JIJIUHBI YIacTKa), TO

M(0)=M(1,1)=1,5 kH-m

2. Kak BuaHo u3 smiopbl (puc. 3.3), mo aOCOJIOTHOW BEIUYMHE MAaKCHMAJIbHBIM SIBJISCTCS
MomMeHT Ha Il ygactke: My=3,5 kH-M. 1o 3TOMy MOMEHTY Oy/ieM pacCUMThIBATh AUAMETP Baja IO
dopmyie [2]:

= Moy <[] 3.1
w,
rae W, — HoIApHBIA MOMEHT CONPOTHBIICHHUS.
nd3
b =" 3.2)

C yuérom (3.2) Beipazum auamerp d u3 (3.1):

423 Muw 57,107 00 = 42700 3.3)
7-[r]

CornacHo craHAapTHOMY psiy npuHuMaeM d=50 M.
3. [Ipu mocTpoeHu IO YIIIOB 3aKpyYUBaHHS Oy/IeM HCIONB30BaTh (popmysl [2]:

Jist yrios 3aKkpyaMBaHUS: , M- (3.4)
G-J,
JU71st OTHOCHUTENBHBIX YIJIOB 3aKpyUHBAHUS:
y = M (3.5)
G-J,

riae M — KpyTAidii MOMEHT Ha JAHHOM Y4acTKe:

[ — nMHA TaHHOTO YJacTKa;

G — MOLy/Ib YIPYroCTH npHu casure, aist ctami G = 8-10* MITa;
J, — IONApHBI MOMEHT UHEPLIMH.

4
—_nm-d — 4
Jp= /32 = 62,5 cm™.
Omiopy YIJoB 3aKpy4yMBaHHS HEOOXOIUMO CTPOMTH C MECTa 3alleMJICHHs Oaliku, Tak Kak B

OTOM MecTe yToi 3akpyumBanus ¢ wu3BecteH (¢=0), To ecTh ¢
yuactka Il (puc. 3.4).

11 yyacmox 0=z;<a; § m /' ]1 /’ I /‘
M Zy) 24 E
o(z,) = é ; ; 0(0)=0; o(1,1)=0,033 pan j \;j \j \..
y(z;) = Mz, ),y(O)—y(l 1)=0,03 pag/m
G- J 0,033
1l yuacmox 0=z,<b; 0 0,013
o(z,)= M)z o(0)=0.033pan; ©(0,8)=— W
P
0,056 pan 0,056
(o) = M) 10)=1(0.8)=-0.07 pa ()
o 0
[ yuacmor 0<z/< c; 0 [T
M)z AL, .
P(z))=—"""L;  ¢(0)=0,056 pam;(1,3)=0,013 pan :
G-J, Puc. 3.4

y(z,) = (j) 1(0)=y(1,3)=0,013 pag/m

HaunGonpiumii OTHOCUTEIBHBIN yrojl 3aKpydrBaHus — Ha BTopoM ydactke: Y =0,07 pan/m

PacueTno-rpaduyeckas padora Ne 4

H3rub. [locTpoenne 3mwop



Jiis 3amaHHBIX JABYX cXeM 0anok (puc. 4.1) HEOOX0IUMO HAmUcaTh BhIpakeHus M u Q Ui Ka)aoro
yuJacTka B o0IIeM BHJIE U, TOCTPOuTh dMiopel M u Q.Tpebyercs:
1. TTomoOpath mias cxem (a) u (0) OanKy Kpyrjioro, IpsSMOYroJbHOI'O (OTHOIICHHE CTOPOH
h/b=2), konbleBoro (oTHoIICHNE AuaMeTpoB ¢=0.7), ABYTaBPOBOI'0 CEUCHUI IIPH 3aJaHHOM [C];
2. CpaBHHTS ILIOIIA]IH MTONIEPEUHBIX CEYCHUH U CIeNaTh BBIBOJ O TOM, Kakasi hopma Hanbomee
paluoHabHa.
Hannbie 11 pacyera B3sTh U3 Taomuupt 4.1 u puc. 4.1.

Ta6uuma 4.1
Homep q F M a [o]
BapHaHTa kH/™m kH kHm M Mlla
0 -10 15 -10 0.5 160
1 12 -20 -15 0.8 180
2 -17 11 17 0.9 200
3 11 -14 -9 1.1 250
4 -13 16 14 0.4 280
5 14 -18 -13 0.7 220
6 -16 22 -18 0.6 240
7 15 -12 12 1.2 300
8 -19 10 19 1.4 280
9 20 -13 20 1.5 320

[Ipumeuanue: 3Hak «-» mepen 3HaueHueM Harpy3ku (q, F wnm M) mokaspiBaer, 4TO HampaBieHHE
3aJJaHHOW HArpy3Kd HEOOXOJMMO M3MEHHUTDH Ha IPOTHUBOIOIOXKHOE, & B pacuerax HCIOoIb30BaTh 3HAUCHNUE,
B35ITO€ 110 MOAYJIIO.

q M M q q M
3 M) g bbb Ymm s ISy
% a b < ] a ¢ i § a b N [ F i |
F F a b [
i T i WF?FW q M YoM
q
- RSN INN ( JE ER1RRRE TR ‘) T .
% a b c F % F ! 7 %
a c a b C
F a ] c
q q ¥
y 2 gmm (’M AT A w i .
§ a ) b c i ’ﬁ’ ¥ '§ W j)
F a ‘ b c § a b j\ [
U ! ' a b ¢
o M g q M q M q
E jf””” S JHMM 3 Mwmmqwm C =
§ a b < ,F a b LS % % a ] b c ' a b f c
qa M q M k| q ™M q M q
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Pucynox 4.1 — Cxembl 0a710K U HATPY3KH




IIpumep pemenus 3axauu 4.1

Jana nByxomnopHas Oanka ¢ NpUIOKEHHBIMH K Hel Harpy3kamu M=4 kH-m; F=2 kH; =3
kH/m (puc. 4.2). lonyckaemoe HanpspkeHue [6]=160 MI]a.

Pucynok 4.2
M
==
9 TpedyeTtcsi:
A I IR IR IR RN 1. Tomobpars mis cxem (a) u (6) Ganky
B E KPYIJIOro, TMPSMOYTOJBHOTO (OTHOIIEHHE CTOPOH
W i . h/b=2), konbuesoro (otHoUIEHHE qUaMeTPOB ¢=0,6),

JIBYTaBPOBOT'O CEUCHHI TPHU 33IaHHOM [G];

2. CpaBHUTS IUIOMIAAM MTONIEPEUHBIX CEUCHUH U C/IeNIaTh BBIBOJ O TOM, Kakas (hopma Hanbosiee
paluoHabHa.

Pemenne
1. Buauane ompenenseM omopHble peakiiuyu Oayku. CocTaBiisieM YpaBHEHHS MOMEHTORB
OTHOCHUTEJIBHO OMOPHBIX TOYECK.
YMu(F;)=0; F-6+Rg-4—q-5-35—M =0, orkyzna
q-5'35—-F-6+M 3-175-12+4
Ry = 2 ; Rg = 2 =11,125xH
Y Mg(F;)=0; —R4,-4—M+q-5-05+F-2 =0, orkyna
q-5:05—-M+F-2
RA = 4 ; RA = 1,875 xkH

[IpoBepsieM PaBUIBHOCTh OIIPENEICHUS OIIOPHBIX PEAKIIUIA:

YFy=Ry—q-5+Rg+F=1875—15+ 11,125+ 2 = 0, ciemoBaTenbHO,  OIOPHEIE
peaKHI/II/I Haﬁ[[eHBI HpaBI/UH)HO.
2. Jaiee 3amuileM ypaBHEHHS IOINEPEUYHBIX CHJI U M3rHOAIONMX MOMEHTOB JUIS KaXKIIOrO
y4JacTka OaJiKH.
Yuacmor I. O<Z,;<2 m.

Az)=-F+q-z; 0(0)=-F =-2 xH; 0(2) = 4 xH.
M(z)=F z, —q-%; M(0)=0; M(2)=—2«Hm

M=4 xHm m ! CtporM DOIIOpEl  T0  BBIYUCICHHBIM
R = Ry nauenuam (Puc. 4.3).
A A m I q= 3 KHM 3HaYe (Puc. 4.3)
Tak KkKak Ha  CHJIOBOM  y4YacTKe

TR IR IR ERTEE RIRERRRRINIAY!

; ; ; MorepeyHas Cujia mepeceKaeT HyJIEBYIO JIMHHUIO,

A B F=2kH TO Ha DIOPE MOMCHTOB JODKEH OBITh
Z3 = Z3 Zy 3KCTPEMYM.
. BrruncinuM mmonoskeHue 3Toro CeyeHus.
Zuz 01 .
= O(zy)=-F+q-z,=0;
4 F

I
1,875 1,375
| = 0,66 M.

= Zy =
@ q
M(0,66)=0,669 kH-m.
2 Yuacmox I1. 0<Z,<3 m.
Uz,)=—F-R;+q-(2+z,);
5,875 0(0) =—F =-7,125kH; Q(3) = 1,875 kH.
1,875 0.662 O M(z,)=F-(2+2))+Ry-2,—q-(2+2,)"/2;
M (0)=-2xH-m; M(3)=5,875kH M.
CTpouM DSHIOPHl [0  BBIYUCICHHBIM
3HaueHusM (puc. 4.3).

5,981

Pucynok 4.3

Tak Kak Ha CHUJIOBOM Y4YacTKE IOIMEpEeYHas CUjla MepeceKkaeT HyJEBYIO JIMHUIO, TO Ha 3II0pe
MOMEHTOB JIOJI’KCH OBITh SKCTPEMYM.
BrruncinuM mmonokeHue 3Toro CeyeHus.



Q(zg,) =—F —Rp+q 29, =0; 2zy, =2,37 m.
M(2,37) = 5,981 xH - m.
Yuacmox I1. 0<Z;< 1 m.
Q(z3) = Ry4; Q(0) = Q(3) = R4 = 1,875 kH.
M(z3) = R4+ z3; M(0)=0; M(1) = 1,875 kH - m.
CTpouM 3MIOpHI MOMEPEUHBIX CHJI M M3THOAIOIINX MOMEHTOB 110 y4acTkam (puc. 4.3.).
Hrak, omacHbIM OyeT ceueHUE, B KOTOPOM H3TrHOAOIIUN MOMEHT JOCTHTaeT MaKCUMaJIbHOTO
3HAYCHMS 110 a0COTIOTHOMN BEIMYHHE.
B nannoii 3amade M,,,=5,981 kH-m.
3. BebiuncnseM He0OXOAUMBIH MOMEHT CONPOTUBIICHHS MOMEPEUHOT0 CCUCHUS OaKK

M,  598110°
o] 160-10°

3.1. JIByTaBpoOBOE MONEPEUHOE CEUCHHE.

DtoMy MO MeHTy compotuBnenus Wy = 37,4 cu3coorBerctByer asytaBp NelO, MomeHT
COIIPOTUBJICHUA W IUJIoOMaAb IMOINEPECYHOro CCUYCHUSA KOTOPOro COOTBCTCTBEHHO pPaBHEBI WX =
39,7 em®; A =12 em?.

3.2. llpsimoyronbHoe ceueHue (h/b=2).

W, = b'éhz = %: 37,4 = h=13/12-37 4 = /448 8 = 7,65 M-
h=7,65 cm; b=3,83 cm; A=29,26 cm’.

3.3. Kpyrioe nomnepeyHoe ceueHue:

3
w,=" d =37,4::>d:3,/£-W =7,25 M
Y) T

A=r-r" =413 o’

—37.4 oM.

3.4. Konbrepoe cedenne (¢=0,5).

3
szﬂD (1—c4)=37,4:>D=332—W*4=7,4CM
32 7-(1-c¢")

2 2
A:%(l—cz)zmﬁ e’

o 2 vy
4. CpaBHUBaeM IUIOMIA M TIOMEPEYHBIX CEUEHHH A, cM TIOJ00OpaHHBIX MPOQUICH, CBEIs
naHHeie B Tabnuiy 4.2:

Tabnumna 4.2
Tum ceuenus IInomane cedeHus, oM’
[ByTaBpoBoe 12
[IpsmoyroneHoe 29,26
Kpyrmoe 41,3
KombiieBoe 32,3

Takxum oOpa3om, Mpu U3rude ONTHMATBHBIM SIBJISIETCS CEUCHHE JIBYTaBpa.

[IpumMep mOCTpOECHHUST SMIOP IMOMEPEYHBIX CHJI U HU3THOAIONIMX MOMEHTOB JUISI KOHCOJBHOW
Oanky He IMpHUBEeH, T.K. 3aJa4a PeIlaercs Tak ke, Kak u mepBas. OCOOEHHOCTBIO ABISIETCSA TO, YTO
Hayaja KOOPAMHAT UIS BCEX CHJIOBBIX YYAaCTKOB CIIEAyeT BBIOMpAaTh CO CTOPOHBI CBOOOAHOIO KOHIIA
Oanku. B 3TOM ciydae HeT HEOOXOIMMOCTH BBIYHCISITH BEPTUKAIBHYIO COCTABIISIONIYIO PEAKIIUU U

PEaKTUBHBIM MOMEHT B 3a/I€TIKE.

PacueTtHo-rpapuueckas padora Ne 5

BHenenTpenHoe cxxarue. YyryHHBIM KOPOTKHI CTEPKEHb CKUMAETCS MPOAOIBHON cuioi F,

MPHIOKEHHOH B Touke A. TpeOyercs:
1. BBIYUCIIUTH HaI/IGOJIBH_H/Ie pacTAruBaromme U COKMMArONMe HAIPSXKCHUA B IIOIIEPECYHOM

CEUYECHMH, BBIPA3UB 3TU HANpsDKEeHUs uepe3 F u pa3mepsl ceueHus;



2.

Hannble i pacuéra B3saTh u3 Tabmuiel 5.1 u pucynka 5.1.

HaWTH IOMycKaeMmyro Harpy3ky [F] rmpu 3agaHHbBIX pa3Mepax CEUeHHS U JOMYCKaeMbIX
HanpsHKEHUSAX IS YyTyHA Ha CKaTHE [G.] U Ha pacTshKeHUE [Gy).
P

Tabmwia 5.1
Homep a, cM b, cm [oc], MIla [op], MIIa
BapHaHTa
0 6 4 120 30
1 4 6 130 40
2 5 7 140 50
3 5 8 150 60
4 8 6 140 60
5 6 8 130 50
6 7 10 120 60
7 8 10 150 70
8 10 8 140 70
9 9 7 130 60

IIpumep BbInoIHEHNS PadOTHI

UyryHHBIH KOPOTKHH CTep:KeHb, MOMEpPeyHOe CEeYeHHEe KOTOPOro IMOKa3aHO Ha pHUCYHKES.2,
CKUMaeTcs MpoaoibHON cuiiol F, mpuioxkeHHoit B Touke A. TpeOyercs:
BBIYMCIINTH HAaHOOIBIIHE pacTAruBaromme U C)KMMAroNMe HAps>KCHUA B IIOIICPECYHOM
CEUYECHMH, BBIPA3UB 3TU HANpsDKEHUs uepe3 F U pa3mepsl ceueHus;
HaWTH J0ITycKaeMyio Harpy3ky [F] mpu 3amaHHBIX pazMepax CEUEHHS M JOMYCKAeMbBIX HAPSDKEHUIX
171 4yryHa: Ha cxatue [o.]=100 MIla u Ha pactsxenue [c,]=25 MIla.

1.
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Pucynok 5.1 — Cxembl ceueHui
Hopmanbuble HampspkeHHsl B JIFOOOH TOUYKE IIONEPEYHOTO CEUYCHHUs IPU BHEIEHTPEHHOM
CKaTUH ONPEAENAIOTCA 10 opMmye:

F XpX Yp'y
F.2+F.2J

L, L,

o=——:-1+
A p

(5.1)

A rae A — iomajs monepevyHoro CeYeHus;
; El i . XF; YF — KOOPIWHATHI TO‘"I‘KI/I npuwiokeHus: cuisl F ot
: + % [JIABHBIX LEHTPAJIBHBIX OCEH;
5 X; Yy — KOOpAMHATBI TOYKHM CCYEHMs, B KOTOPOM
1 §| ONpemensroTCs  HAOpsDKEHMs,  B3ATble  OT  [JIaBHBIX
| 5 LIEHTPAJIBHBIX OCEH;
sls -t++ iy, Iy — PaAMyChl NHEPIIUM CEYEHMSI OTHOCUTENBHO OCH X U Y
AT COOTBETCTBEHHO.
3 OnacHbIMM TOYKaMU CeUEHHsS OyayT TOYKH,
z §| HauOosee yaanéHHbIC OT HEUTpaJIbHOM duHMU. Halném »Tu
S TOYKHU.
OmnpenensieM TONOXKEHHUS TIABHBIX LEHTPAIbHBIX
wor | 35w | 25en Wew oceil mHepruu mnomnepedHoro cedeHuss. Ocb Y dBisercs
e OCBI0 CHMMETPUH CEYEHHs], CJIEIOBATENbHO, SBISETCA
[JIABHOW LEHTPalbHOW ochro. IlosokeHnue BTOpOM TIIaBHOM
- LEHTPAIBHOM OcH X ONpPENENIUTCS KOOPAMHATOM LEHTpa
TSOKECTH TIONIEPEUHOro cedeHus mo gopmyiie (2.1) u3 3amaum 2:
y, = 5o XA, (5.2)

4 >4,
PasbuBaem cedeHne Ha 3 MPSAMOYrojbHHKA, KaK IMOKa3aHO Ha pucyHkeS.3. B kauecrBe
BCIIOMOT'aTeIbHOM OCH Oy/ieM HCIIONb30BaTh OCh Xj.

2 2
(30'100-50—7r-22-85}-2+50-40-50—7r-22.50

Vo = 2 o —469™M
(30-100—7r-()}+50-40—7r-0
4 4
OmpenenseM TJIaBHbIC MOMEHTHI HHEPITNH J,, gy
3 2 3 . 2
J, =(10(1}230+3,12 -30-100—(0,05-20* +38,12 -7:-22)}2+ 401 30 3125040 (0,05-20° + 3. .,,.%)

J=4455368,2 cm”

3 2 3, 4
J, =(30100+402 :30-100— (0,05 - 20* + 402 -7:-22))2+ 50740 05.20% 9438316 €M
Beruncisiem KBazpaThl IVIABHBIX PaJUyCOB HHEPLUU:
J
i _ L o414 oM =20 133725 o™ (5.3)
A T4
, v . A OmpenensieM TOJIOKEHUE HYJICBON JIMHUM.
3Ha‘IeHI/I$[ KOOpAWHAT TOYKH NPHUIOXKCHHA CHIIbL F:
- T T s xg=55 coM; yr=53,1 oM. Otpesku, oOTceKacMmbie
HyﬂeBOﬁ JIMHUEN Ha TJIaBHBIX HOEHTPAJIBHBIX OCAX
n | z| OIIPENENIOTCS 110 (hopMynam:
I F%' a - 0 o — Y.
: — ._A ik I " y—O, a= __XF’
C_/ ! i2
| = | X = O; b = = ——X, 5.4
T y=-%4 (5.4)
o 1337,25 243
QNP a=x=— =—-24,3 cu
n 55
. ] b 624,14 1175
m =y=————=-11,75cu
X Y= "5
B

[ p YRS



OT1noxkuB OTpe3KH a U b cooTBeTcTBEHHO Ha ocix X u Y, WU, MPOBels 4uepe3 WX KOHIIBI
MPSIMYIO, TIONIYYUM HEUTPaJbHYIO JIMHUIO CEYEHMs, Ha KOTOPOM HOpMallbHble HAaNpSKEHHS PaBHBI
HyJt0 (6=0). DTa JuHUA pa30MBacT MOMEPEUHOEC CCUCHUE HA JBE YacTH. B TOW 4YacTH CeueHwus, IIe
HaxOAWUTCSA TOYKa MPHIOKEHHs CxKUMaromel cuibl F, T. e. Touka A, AeHCTBYIOT TOIBKO HANPSDKEHUS
CHKaTus.

B uyactu cedyeHus, pacroOIOKEHHOW HWXKE HYJIEBOM JIMHMM N— 1N, JIEHCTBYIOT TOJIBKO
HanpshKeHUs pacTsokeHus. Hanbomnee ynaneHHast OT HyJIEBOM JJMHAU N— N B CKATOM 30HE - TOUKA A, a
B pacTsHyTOi 30He — Touka B. CremoBarenbHO, HaUOOJBININE TI0 BEIMYUHE HANPSHKCHUS CHKATHS
OynyTr B Touke A, a HauOONbIIME PACTATHBAIONINE HAMpPSDKEHWs — B Touke B.Bce 3HaueHus
KOOpAWHAT TOYEK, B KOTOPHIX OMNpPEAENSAIOTCS HANpsKeHHsA, OTCUMUTBHIBAIOTCS OT TJaBHBIX
LIEHTPAJIbHBIX Oceil nHepuu X, Y-
x4=55 eM; y4 = 53,1 eM; x=— 55 cm; yp= — 46,9 cm.

OmnpenensieM HanOOJNBIINE CKIMAIONINE G M PACTATHBAIONINE G HATIPSIKCHUS:

. . 2
c, =—F'(1+M+MJ=—11702-F I/m

v 2
4 i i,

2
X

F . . 2

08:_7' 1+)CF2xB+yF yB =7,45F l/M
A il i

OmpenensieM gomyckaeMmyto Harpy3ky [FJ:

W3 ycnoBus NpOYHOCTH Ha CKATHE:

oa<[ocl; 11,02-F 1/m’< 100-10° ITa
[Fc]<9074 xH

W3 ycnoBus IpOYHOCTH Ha PaCTsKEHUE:

o <[cp]; 7,45-F 1/m’< 25-10° Ta
[Fc]<134 xH

CrnenoBaTenbHO, JOMyCcKaeMas Harpyska

[F]=134 xH,

KakK OTBEYarollas cpazy JBYM YCIOBUSM MPOYHOCTH.

PacuetHo-rpaduueckas padora Ne 7

Pacuet Ha ycroiiunBocTh.CTepKeHb JHHOH [ cxumaercs cuoit F. TpeGyercst:

1. HaiitTu pa3mepbl momepeyHOr0 CEYEeHUs TpH JIONyCKaeMOM HANpsDKeHHH Ha
c)KaTre[G A COOTBETCTBYIOIIEr0 MaTepHana;
2. KPUTHYECKYIO cUiLy Fy;
3. ko3 duLMeHT 3anaca yCTOHYUBOCTH 1.
4. Pacuér BecTH mocienOBaTENbHBIMEA MPUOIMKEHUSIMY, TPEIBAPUTEIBHO 3aJIaBIINCh
kodpunmentom ¢=0,5. lannsie s pacyéra B3saTh U3 Tabmunes! 7.1 v pucynkoB 7.1 u 7.2.
Pucynox 7.1
F ¥ W F F
—r LE @E— iy g E - Tabnuma 7.1
- Homep JlnvHa CTepKHA Ly, M
~ BapHaHTa
* 2 3 S * 0 22
X 1 2,1
ol 2 2,2
T o /)lj:ﬁ__ 1 2 f 3 4 3 2,3
F QF & F F¢ r 4 2,4
e | BYRT — s <3 5 2,9
. 6 2,5
o 7 2,6
* B K 5 a% 8 2,7
) 9 2,8
E
¥ s '3 T 7 8| T ¢




0 5
d
=
s K
Hepeso; F=50 xH; Yyryn; F=160
kH; [=0,5/,,
6
Crann; F=80 kH;
1=0,71p
=l
2 7
0,2a
a
Cranw; F=150 xH; Uyryn; F=200
1=0,8/y, kH; /=0,5/,
3 8
7z
[277, -
Cranp; F=140 xH; Hepeso; F=50
120,61np KH: l:lnp
4 9
SSRSREes
L
0000.0‘0..0
Hepeso; F=60 xH; Crann; F=100 xH;
=121y, 1=0,71p
Pucynox7.2

IIpumep pemienus 3axaum 7

Jan crepkeHb ¢ onmopamu, 3aKperuieHHbIMH 1o cxeme 5 (puc. 7.1), cxarsrit cunoit F=100 xH.
[Tonepeunoe cedueHne CTEPKHS - KBaIpaTHOE CO CTOpoHaMu «ay. [[immHa crepxus /1=4,14 M. Martepuan
cTepskHs - cranb. Moxyns ynpyroctu E=2-10"'Tla, nomyckaemoe Hanpsikenue [6]=160 MITa.

Tpebyercst onpeaeuTs:

-pa3Mepbl OMEePEeYHOro CeUueHus MpU AOMYCKaeMOM HaIpsHDKEHUHU Ha cxaThe [G];

-BEJIMYNHY KPUTHYECKON cuibl Fy;

-K03(HUIMEHT 3araca yCTOMYMBOCTH Ny.

Pemrenue

3amava pemiaeTcs METOAOM IIOCIEAOBATEIBHBIX NPUONMIDKEHHH. B mepBoM mpHOIMKEHUH
3amaeMcsi K03((UIIMEHTOM yMEHbBIIIEHHSI OCHOBHOTO JIolTyckaeMoro Hampspkenus ¢,=0,5. U3 yciaoBus
ycroitunBocTH [ 1 Jonpenensem miomaab CedeHus:

_ (7.1)
¢-[o]
~100-10°
0,5-160-10°
OnpeznensieM MUHIMaJIbHbIE MOMEHT HHEPLIMH U Paguyc HHepIuu ceuenus|1]:

g3 s Imi 4
g e :\/“T’” = - = 02880 =1018-102M
2 4 Va1

OnpexensieM THOKOCTh CTepkH [1]:
P (7.2)

1

—125-10* Mm% Ad=a> = a=~/A4 =3535-10"2 2

min



05414
©1,01810°2
[Mo Tabnuue nmpunoxenus: [12 Haxoamm coorBercTBylomiee 3HadeHue ¢'=0,19. IIpousBogum
IIPOBEPKY HA yCTOMYMBOCTD:
F 100-10°
T 94 019-125-10°
[Mockonbky 6>[G], TO 3a1aeMcsi HOBBIM 3HAUEHHEM ( M TOBTOPSIEM BECh pacyer.
o+ 05+0,19
o2 2
_100-10°
7 0,345-160-10°
a=\A=425610"ni_ =0288-4,256-10" =1,225-10"m

OnpepensieM THOKOCTh CTEPIKHS:
0,5-4,14

= 421MTla > [o]

=0,345

=18,1-10"* 4"

A=—"——"—=168
1,225 -10
[To Tabnuite cooTBeTCTBYIOMICE 3HaUeHuE ©'=0,26.
3
IIpoBepsiem Ha yCTOMYUBOCTD: 5 = & =212.5MTIla
0,26-18,1-10°*

o =212,5Mlla > [o]
[TosTomy menaeM cienyrolee NpuoInKeHHE.
o, +9" 0,19+0,26

. =0,226
: 2 2
3
- 100-10 27710
0,226-160-10

4= A =526310% i =0,288-5263-107 =1,516-107 x

OnpepensieM THOKOCTh CTEPIKHS:

414
- 0’57’72 =136,6
1,516-10
[To Tabnuiie HaxomuM 3HaueHue ¢'=0,36.
3
IIpoBepsieM Ha YCTOWYUBOCTD: & — _ 100-10° _ 100MIla < [o]
0,36-27,7-107*
OnpezensieM IOrPEIIHOCTh O MEKAY 3HAYCHUSIMU:
5 =1007100 45000 — 609
160
Jlonyckaemasi MOTpeHIHOCTh AODKHA ObITh He Oosiee 5%. Iloaromy, nemaeM clemymoiiee
MpHOJIMKEHHE.
= O+ _ 0,36+0,26 031
2 2
100-10° .
y=—————=20,16-10" "
0,31-160-10

a=vA=44910%; i =0,288-4,49-10" =1,293-10 " x.

OnpepensieM THOKOCTh CTEPIKHS:
_ 05414 _ . Ilo Tabmure 3uauenue ¢'=0,29.

1,293-10°
IIpoBepsieM Ha yCTOWYMBOCTS:
100 -10°

o= —=171MIla > [ |-
0,29 - 20,16 - 10

OnpezensieM MOrPEIIHOCTD O MKy 3HAUCHUSIMHU:
171 -1

1) =7760'100% =6,3%>5%

Henaem ciaenyroriee NpuOIMmKeHHE.

@, +¢' 031+0,29
2 2

s =0,3



_100-10°
0,3-160-10°
a=vA=456102m.i, =0288456-10>=131510"n
OnpepensieM THOKOCTh CTEPIKHS:

. ITo Tabmuue I12 3navyenue ¢'=0,2978.

=20,8-107*4°

S

=054 54
1315-10°°
[IpoBepsieM Ha yCTOWYMBOCTS:
100-10°
o=—""——""—
0,2978-20,8-10
OnpezensieM MOrPEIHOCTD O MKy 3HAUCHUSIMHU:
5 1614-160

=161,4MIla > [o]

-100% = 0,9%(5%

[punnumaem a=4,56 107 m.

OnpeﬂenﬂeM MHUHUMAaJBHBIA MOMEHT HUHECPpUUU:
4

=% 2360310 u*
12

min

OnpeznensieM KPUTHYECKYIO CUITY:

_ By (7.3)
o’
142.2.10" . 1078
3 0 -3603-10 " _ 165984
(0,5-4,14)
OnpexaensieM K03(QPUIMEHT 3amaca yCTOHUNBOCTH
F, 166

n="%=""=166

- F 100

Ortser:a=4,56 107 m; Fx=166 xH; n, = 1,66.

PacueTtHo-rpaduueckas padora Ne 8

Pacuer Ha ynap.Ha nByTraBpoByto 0ajiky, CBOOOIHO JISKAIIYIO Ha ABYX OMOpax, C BBICOTHI h majaer rpy3
F.
Tpebyercs

1) HaiiTi HauGoNbBIIICe HOPMAJIbHOE HANIPSHKEHUE B OaJIKe MPH 3aJaHHBIX YCIOBUSX;

2) 3aMEHUTh BTOPYIO OINOPY IMPYKHHOW C JKECTKOCTBIO O M ONPEACIMTh, KaK H3MEHATCS

HauOOJIBIINE HOPMaJIbHBIC HAMIPSKCHUS B OaJIKe;
3) CpaBHUTH NOITY4YECHHBIE PE3YIbTATHI.
Jannble 11 pacuéra B3ath u3 Taouuier 8.1 u puc. 8.2
Tabaune! 8.1

Homep Ne nByTaBpa 1, F h, a:10’

BapHaHTa M kH cM M/kH
0 20 2,1 10 6 20
1 22 2,2 11 7 21
2 24 2,3 12 8 23
3 24 2.4 13 5 23
4 27 2,5 14 9 25
5 27 2,6 13 9 25
6 30 2,7 14 10 27
7 30 2,8 15 11 27
8 33 2,9 16 8 29
9 33 3,0 15 10 30

IIpumep BoINOIHeHNUs 3a1a4u 8.
ST.F Ha nyraBpoByto cranpHyto Oanky Ne 30 (puc. 8.1)mmuHol [=3 M,

4————— -1 -|  cBOOOIHO JIXKAIIYIO Ha JBYX JKECTKHX OIopax, ¢ BeICOThI h=10 cM mamaer rpy3
N F=1000 H. TpeOyercs:
L 51 1) HaliTH HamOolblllee HOpMAJILHOE HAIPSDKEHWE B Oalike MpH 3aJaHHBIX

Pnec. 8.1 YCIIOBUSIX,



2)  3aMEHHUTH BTOPYIO ONOPY MPYKUHOU C

0 S| JKECTKOCTBIO OL M ONPENETHTh, KAK H3MEHSTCS
= |F a HaWOOJBIIE HOPMAJIbHBIC HAMPSDKCHUS B
i E— | Oanxe;
3)  CpaBHUTH NOJYUECHHBIE PE3yIbTATHI.
i 1 ; %EI Maccy 6anku He y4uThIBaTh. MOJIyIIb
' ¢ YOPYTOCTH MaTepHasia 6anku E=2-10°MI1a.
1

Hnst nByraBpoBoii Oamku Ne 30 mo
= = IT | TOCT 823989 [2]oceBble  MOMEHT
| COIIPOTUBJICHUSA WXI/I MOMCHT HUHEPpUHHN
I,TIONepeuHoro ceueHus paBHbl: W,=472 cv’,

Iy %1 L=7080 cm*,
5 5
Pemrenune

th]e
] da
Wy

Haubonbime HanpspkeHus G, B Oanke
Opu  JCHCTBUM  JTUHAMHYECKOW  HArpy3KH
{ ornpenenstoTes mno Gopmyne [1]:
% 0y = Ocm " Ho (81)

IJIe O - HANPSDKEHHE B OaJike Mo ACHCTBUEM

oy
wta
—
.

3 §| CTaTMYECKOW HarpysKH;
g 1Ir F W~ AMHAMHYECKHH KOd(D(UIMEHT mpHu yaape
omnpezernsieMblit mo hopmye [1]:

{ 4 % 1 My (8.2)
i 3
" 4 ! 9| rae A — IEpPEMEIIEHHE B TOYKE yaapa.
= = I[IpaBas omopa IiapHuUpHas. Peakiuu,

| BO3HHKawmue B  omopax (puc. 8.3),
orpeneniTcd W3 ypaBHEHUN paBHOBECHS OT
JEICTBUS CTaATUYECKU IPHUIIOKEHHOM CrIIbI F:

|
Wy
i
F )
L
L [

Pucynox 8.2 — CxeMbl HAarpy3Ku Ha 0Ky

cm

S M, =R,-1-F, 21 =0:Rs=1667 cH;
3

> My=R,-IF, %z = 0;R,=—667 xH.
IIposepka:
ZF,W =R, + R, —F =-667+1667—-1000 = 0. CnenoBarenbHo, peaKiMK ONPEEICHbI BEPHO.

Omtopa U3rubaroIMx MOMEHTOB OT CcTaTH4eckoi cuiibl Fo, mokaszaHna Ha puc. 8.3 (3mopa Mp).
HaunGonpime HanpspkeHus U3ruba B ONacHOM CedeHHMH (Haj oropoit B):

PN
Gﬁ() = L =73
" W (8.3)
1023
Oy =3 = 4,24-10°TTa = 4,24MITa
47210
I[Iporu6 mos rpy3om onpesensercs no npasuily Bepemarunal[2]:
-1,
Ry = Dl (84)
E-I,

TJIe © - TUTOMIA]h IMIOPBI H3TUOAIOIINX MOMEHTOB OT BHEIIHEH Harpy3ku (Ha puc. 8.3 - ®; U m,);
T — OpOMHATa Ha EAWHUYHOM OIIOpe MOMEHTOB M;, MOA IIEHTPOM TKECTH IUIOMAAN JIIOPHI
A3ru0daromyuX MOMEHTOB.

Ctpoum 3mr0py M3rubaromx MOMEHTOB M| OT (PMKTHBHOM €IMHHYHOW CHIIBI, IPUI0KCHHOM B
Touke ynapa (puc. 8.3).



Torna cratuueckuii mporud B TOUKE yaapa: R, Rg )
2, :1.(2.[.2.1.1.4.1+1.2.[.1.4.[j ~1,74-105 M. <
EI, \3 3 29 329 — |
Junamuueckuii K03 PHUIMEHT omnpenensieM 1o (opmyre Raer RBer Fer
(8.2):
2 2:10-107
py =14 1420 gy 1 210710064 Fn_zl
om L,74-10" 3 @
Taxum o0pa3zom, HauOOoNbIIHE JMHAMUYECKHUE
HanpsoKeHus coraacHo (8.1): 0 ik 0
6,=4,24-108,2=458,8 MI1a. i :
II. [IpaBas onopa 3aMeHeHa NMpyxuHOH. JlepopmannonHas | . 1
cxeMma IokazaHa Ha puc. 8.4. B cioydyae onupaHus mpaBoro KOHIa Ra1 | B
0anKyl Ha TPYKUHY TNPH JICHCTBUM CTAaTUYESCKH IPHIIOKEHHOW I |
cunsl F, npyxuHa, IOJ BIMSIHHEM OIOPHOM peakuuu Rp, |@ |
YMEHBIIUT CBOIO JIMHY HAa BEIHYMHY A, Ha3bIBAEMYIO OCAJKOH 131 |
NPY’>KUHBIL: 7 n
A=o-Rg (8.5) 0 i L1 0
Pucynox 8.3

[Ipu sTOM mepeMelleHHe TOYKHM Yyaapa, BbI3BAHHOE CKATUEM IIPYKUHBI, OMNPEACISACTCS U3
nmonobus TpeyroasaukoB ABB'u ACC'(puc. 8.4):

ézﬂ;:Azig:%a.RB ~0.0833M

A AB 3
Pucynox 8.4.
1
A B = [TosmHOE BepTHKAIBHOE MEpPEMEIICHHE ATOUKH yaapa
5\\ « | <] Upu craTH4ecKOM AedcTBUM cuibl F, paBHO cymMe ynpyrux
E c MEePEMEIICHUN Ac, HAHJACHHBIX B OaJIKe C JKECTKUMH OIOpaMH
< (n. 1) u mepemerneHmii Gankd, KaK KECTKOTO LEIOr0 A,

BBI3BAHHBIX TTIOBOPOTOM €€ 3a CUET OcaaKu MpyKuHBI (1. I1):

A'=hertA=1,74-10" + 8,33-107 =8,332:107 m

Koadduiment quaaMuyHOCTH onpeaeanM u3 (8.2):

n,"'=2,844

HawnGonpiime HOpMajabHBIC HANPSIKEHHS OT CTATHUYSCKU INPUIIOKCHHOM CHIIBI HE 3aBUCST OT
M3MEHEHHUS )KECTKOCTH OIOPBI M OMPEIENISFOTCS 110 1. [

HaunGonpiime tTuHaMUYeCKU e HAMPSKCHUS

c,"=4,24-2,884 = 12,1 MlIla.

CpaBHEBas JUHAMHYECKHE HATPSDKCHUS, OMPEICICHHBIC B CHCTEME C JKECTKHUMH U yIPYTUMH
oropamMu

Gy _ 88 _ 15
o 121

MOXXHO CACIAaTh BBIBOMI, YTO HAJIMYHNEC MPYXUHBI B CUCTEMC YMCHBIINUT JUHAMUYCCKNUEC HAIIPSAKCHUA B 37,9
pas.

10. TlepeyeHb HHGPOPMANMOHHBIX TEXHOJIOTHii, HMCIOJb3yeMBbIX MPH OCYIIECTBJIEHHH
00pa3oBaTeILHOIO Ipolecca MO JUCHUILIMHE (MOIYJI0), BKJIIOYAsi INepedyeHb NPOrpaMMHOro
obecnevyeHHs1 1 HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOHUMOCTH)

HNudopmanimoHHbIe TEXHOIOTUH, HUCIIOJIb3yeMbIe B OCYIIIECTBICHUN 00pa30BaTeIbHOrO Mpolecca,
O JUCLHUILUIAHE MO3BOJISIOT:

- OpraHu3oBaTh Tporecc o00pa3oBaHUS IyTeM BH3yaIM3allMM H3y4aeMoil HHGOpMauu
MOCPEACTBOM MCIIOJIL30BaHUsI TPE3eHTAIIN, y4eOHBIX (DUITEMOB;

- KOHTPOJIUPOBATh PE3YJIbTAThI 06y‘~IeHI/I$I Ha OCHOBC KOMIIBIOTCPHOI'O TECTUPOBAHUSA;



- HCIIOJIB30BaTh rpaq)nquKHe U TCKCTOBLIC PCAAKTOPHbI B HAlMCAaHUU AOKJIAAO0B, KOHTPOJIbHBIX

pabor;

- ABTOMAaTU3UpPOBATh IIOMCK I/IH(l)OpMaHI/II/I MMOCPEACTBOM HCITIOJIB30BaHUA CIIPABOYHBIX CUCTEM.

10.1. Ilepeyenb HEOOXOAMMOT0 IPOTPAMMHOI0 00ecTeYeHH s

Jdnst  ocymiecTBieHHsl y4eOHOro Iporecca HCIONb3yeTcs

CBOOOTHO pacmpocTpaHseMoe

(OecrutaTHOE HE TPEOYIOIIIEE JIMIICH3UPOBAHUS) IIPOrPaMMHOE O0eCIIeUeHUE:

HaunmenoBanue nporpaMMHoOro oﬁecne‘le}mﬂ,
MPOU3BOAUTEID

PexBU3MTHI MOATBEP:KAAIONIETO TOKYMeHTa (Ne
JIMIEH3UH, 1aTA NPUOOPETEHHUSs, CPOK el CTBUA)

Microsoft Office Word 2010

Homep nponyxkra 14.0.6024.1000 SP1 MSO
(14.0.6024.1000)
02260-018-0000106-48095

VII BO v22.4.73, or 17.11.2017

Kaspersky Anti-virus 6/0 Ne  mumensun  26FE-000451-5729CF81  Cpox
mnensun 07.02.2020

Adobe Reader 9 becmmatho, 01.02.2019,

OCWindows7 IIpodeccuonanbhas, MicrosoftCorp.  [Ne 00371-838-5849405-85257, 23.01.2012,
OecCcpOUHBIH

VLC Media Player, VideoLAN

01.02.2019, cBoOOgHAS TUIIEH3US

7-zip.org

GNU LGPL

Inkscape- npogheccCroHaIbHBIN BEKTOPHBIH
rpaduueckuii pemakrop it Linux, Windows
macOS.

CpoboanopactpocTpansemoel10
GNU GENERAL PUBLIC LICENSE Version 3, 29
June 2007

Od¢ucnbiii naker WPSOffice

CBo0oHO pactpocTpansemoe [10

GIMP- pacTpoBblii rpaduyeckuil pemakTop s
Linux, Windows

CBo0oHO pactpocTpansemoe I[10
CrannmapTHas OO1ecTBeHHas JInnensud]
GNU(GNUGPL), OITyOJIMKOBaHHAs dongoM|
cBOOOHOTrO IporpamMMHoro obecnedenns (FSF)

Autodesk AutoCAD- [Tpodeccuonansioe [10  ms|
2Du 3DnpoekTupoBaHus
[MpomnsBoaurens: Kommnanus Autodesk

'YueOHast BepcHst

OracleVMYVirtualBox- nporpamMmmMHbIi MIPOAYKT]
BI/IpTyaJ'II/I3aHI/II/I JUJIA OHepaHI/IOHHbIX CUCTEM|
Microsoft Windows, Linux, FreeBSD, macOS,

Solaris/OpenSolaris, ReactOS, DOS u npyrux
[TpousBoaurens: Oracle

'YHuBepcaibHas oomenoctymnHas aumneHsus GNU

10.2. Ilepeyensb He0OXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Kaxnplii oOyuarommiicss B Te4eHHE BCEro Iepuoaa oOydeHUsi oOecredeH WHIUBUIYaTIbHBIM
HEOTPaHWUYCHHBIM JIOCTYIIOM K D3JIEKTPOHHO-OMOIMOTEUHBIM CHUCTEMaM, MPOpecCHOHAIBHBIM 0azaM
JIAHHBIX, THPOPMAIIOHHBIM CIIPaBOYHBIM U TIOMCKOBBIM CHCTEMaM:

1. 3OBC «Znanium.comy http://znanium.com/
OBC IPRbooks http://www.iprbookshop.ru/

eLIBRARY.RU (H3B) http://elibrary.ru

2.
3.
4

OHb «Kubepnenunkay http://cyberleninka.ru/




11. Onucanue MaTepuaJbLHO-TeXHUYeCKOH 0a3bl, HeO0X0AUMOIi VI OCYyLeCTBJICHUS

06pa30BaTeJ’ILHOF0 nmpomecca mo IMCuuIJInHe (MOIly.]'IlO)

HaumenoBanusi |  OCHAIIGHHOCTh [MepeyeHb JTUIIEH3HOHHOTO TPOTPAMMHOI0 00ECTICUeHHUS.
CIICOHaJIbHBIX CIIcOHaJIbHBIX PexBU3UTHI IMOATBEPKAAIOMICTO JOKYMCHTA
IOMEIIEHUN U IOMEIIEHUN U
IOMEIIEHUN THOMEIIEHUN IS
JUIS CaMOCTOSITENbHOU
CaMOCTOSTENbH paboTh
ol paboThI
CrenmanbHble TOMEIIEHUS
AymuTtopus [lepenocHoe CBOOOIHO pacmpocTpaHsemoe (OecruiaTHOe He TpeOyloliee
JUIS  3aHATUH | MyJIBTUMEAMMHOE | JIUICH3UPOBAHMS) IPOrPaMMHOE 00CCIICUCHHE:
CEeMHUHApPCKOro | 00OpyloBaHuUE, 1. Microsoft ~ Office Word 2010. Homepmnpomykra
THIIA, JIOCKa, mebGens | 14.0.6024.1000 SP1 MSO
TpyOmoBeIX H | mist  ayautopuii, | (14.0.6024.1000)
WHIUBUAYAIbH | KOMITBIOTEPHBIN 02260-018-0000106-48095.
BIX Klacc  Ha 151 2. VIIBO. v22.4.73, oT 17.11.2017.
KOHCYJIbTALMH, | HOCAOOUHBIX 3. Kaspersky Anti-virus 6/0. Ne junensun 26FE-000451-
TEKYIIEro mecm, 5729CF81 Cpoxk nunensuu 07.02.2020.
KOHTPOJIS W | OCHAICHHBIH 4. Adobe Reader 9. becrutatho, 01.02.2019.
MPOMEXKyTOYHO | KoMmbloTepamuPe | 5. OCWindows7 IIpodeccuonanbuas, MicrosoftCorp. Ne 00371-
i arrecranuu: | ntium ¢ BeIXoAOM | 838-5849405-85257,23.01.2012, GeccpouHbIi.
Yuebnan B MHTepHET 6. VLC Media Player, VideoLAN. 01.02.2019,
ayoumopus 07 CBOOOTHASITHIICH3HS.
npogeoenus 7. 7-zip.org. GNU LGPL.
3aHAMuU 8. Inkscape- mnpodeccHoHaNbHBIN BEKTOPHBIH TpaduyecKuii
JAEKYUOHHO20 U penaxTop TUIS Linux, Windows u
CeMUHAPCKO20 macOS.CroooaHopacnpocrpansieMoe] [OGNUGENERALPUBLI
muna CLICENSEVersion 3, 29 June 2007.
Noayo.403 9. O¢pucupiii maker WPSOffice. CBobonHO pacnpocTpansemMoe
aopec: VI I10.
Ilepsomaiickas 10. GIMP- pactpoBblii rpaduueckuii pemakrop mias Linux,
, 19, 4omanc Windows. CBo6oaHo pactipoctpansemoe I[10
CranpmaprHast OoOmectBennas Jlunensus  GNU(GNUGPL),
onyonukoBanHas ~ DoHpOM ~ CBOOOTHOrO  MPOTrPaMMHOIO
obecrieuenus (FSF).
11. Autodesk AutoCAD- [Ipodeccuonansioe IO mis 2Dwu
3DmnpoextupoBaHus
[MpouszBoaurens: Kommnanus Autodesk. YueOnas Bepcus.
12. OracleVMVirtualBox- nporpaMMHbIit MPOAYKT
BUPTYaIIM3aIMU JUTS ONEpaIlMOHHBIX cucTeM Microsoft Windows,
Linux, FreeBSD, macOS, Solaris/OpenSolaris, ReactOS, DOS u
IPYTHUX. [TpousBoauTeNb: Oracle. VHuBepcaibHas
obmenocrynnas aunensus GNU.
[TomerneHus yIsl CAMOCTOSITEILHON PadOThI
Y4eOHbIe [lepenocHoe CBOOOIHO pacmpocTpaHsemoe (OecruiaTHOe He TpeOyloliee
AyJUTOPHUH ISl | MyJIETUMEUIHOE | JIMIICH3UPOBaHU) IPOrpaMMHOE obecriedeHune:
CaMOoCTOATENLH | 000pyIOBaHHUE, 1. Microsoft  Office Word 2010. Homeprnpomykra
oit paboTsl: | mocka, Mmebenb | 14.0.6024.1000 SP1 MSO
Neayo.403 st aynutopuit, | (14.0.6024.1000)
aopec: V1. | KOMITBIOTEPHBIN 02260-018-0000106-48095.
Ilepsomaiickaa | xmacc Ha 15| 2. VIIBO. v22.4.73, or 17.11.2017.
, 19, 4 smaoc NOCAOOUYHBIX 3. Kaspersky Anti-virus 6/0. Ne junensun 26FE-000451-
B KadecTBe | mecm, 5729CF81 Cpox murnenzuu 07.02.2020.
ITOMEIIEH UM OCHAIIEHHEIH 4, Adobe Reader 9. becrimatno, 01.02.2019.
VTSI kommbloTepamuPe | 5. OCWindows7 Ipodeccuonanshas, MicrosoftCorp. Ne 00371-




CaMOCTOSITEILH
o paboTs
MOXET OBITE:
YUTATbHBIN
3aJl: VI
Ilepsomaiickas
,191, 3 smaorc.

ntium ¢ BBIXOAOM
B UHTEpHET

838-5849405-85257, 23.01.2012, GeccpouHbIi.

6. VLC Media Player, VideoLAN. 01.02.2019,
CBOOOTHASUTHIICH3HSL.

7. 7-zip.org. GNU LGPL.

8. Inkscape- mnpodeccHoHaNbHBIN BEKTOPHBIH TpaduyecKuii
penakTop VTS Linux, Windows u
macOS.CroooanopacnpocrpansieMoe] [OGNUGENERALPUBLI
CLICENSEVersion 3, 29 June 2007.

9. O¢pucupiii maker WPSOffice. CBobonHO pacnpocTpanseMoe
I1o.

10. GIMP- pactpoBblii rpaduueckuii pemakrop mias Linux,
Windows. CBo6oaHo pactipoctpansemoe I[10

CranpmaprHast OOmectBennas Jlunensuss  GNU(GNUGPL),
onyonukoBanHas ~ DoHpOM ~ CBOOOTHOrO  MPOTrPaMMHOTO
obecrieuenus (FSF).

11. Autodesk AutoCAD- [Ipodeccuonansioe IO mist 2Du
3DmnpoextupoBaHus

[MpouzBoaurens: Kommnanus Autodesk. YueOHast Bepcus.




JomosiHeHHs U M3MEHeHHs K padoyeil nporpamme
3a / Y4eOHBIH roa

B pabouyto nporpammy

(HauMEHOBaHUE JAUCLHUIIIIMHBI)

Jnia cienuanbHOCTH(Ei)

(HOMeEp crienuanbHOCTH)
BHocsTes cienyromme J0NOTHEHNST U H3MEHEHUS:

HOHOJ’IHGHI/IH 1 U3MCHCHMHS BHEC

(momxnocth, ©.N1.0., moanuce)

Pabouyas mporpamma nepecMoTpeHa u 0100peHa Ha 3aceJaHuu Kadeapsl

(HanMeHoBaHue Kadeapsl)

«_» 201 r.

3aBexayrouuii kadeapoit

(moamucek) (®.1.0.)



