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1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp oCBOGHMS AMCUUIUIMHBI — HAy4uTh Oyaymiux OakajgaBpOB IMPaBHIBHO BHIOMPATH
KOHCTPYKLIMOHHBIE MaTepuallbl U KOHCTPYKTHUBHBbIE (DOpMBI, 0OecrieunBaTh BBICOKHE I[OKA3aTeNd
HAJE)KHOCTH, JOJTOBEYHOCTH M  0O€30IaCHOCTH  HANpPSOHKEHHBIX KOHCTPYKLHMH W Y3JIOB
00opy0BaHus, cO34aBaTh YIPPEKTUBHBIE U IKOHOMUYHBIE KOHCTPYKIIHH.

2. Mecto nucuumiinnsl B ctpykrype OITIOII BO

I[I/ICI_II/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a3preTc;1 JaHHas JUCHHUIIIIMHA:
«Bricmras MaTEMaTuKay», «(DI/ISI/IKa», «MexaHMKa. TeOpeTI/I‘IeCKaH MCXaHHKa».

HI/ICHI/IHHI/IHBI " IpaKTHUKU, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO Kak

npeamecteyomniee: «Mexanuka. Teopus MEXaHM3MOB U MallluH», «MexaHuka. /[leranu MamuvH u
OCHOBBI KOHCTPYHPOBaHU», «II[poekTHpOBaHNE CBapHBIX KOHCTPYKLIHII.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIN
(Koa 1 HAMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OIIK-1. Cnocoben
MPUMCHSITh
€CTeCTBEHHOHAYYHbBIC U
OOLIEH)KEHEPHbIE
3HAHUSI, METOIbI
MaTeMaTHYECKOTO aHAIIN3a
¥ MOJICTTUPOBAHUS B
npodecCuOHAIbHON
JEeSITEIbHOCTH

OIIK-1.7. ITpumensier
MAaTeMaTUYECKU anmnapar
AHAJINTUYECKOU FEOMETPHH,
g depeHInaIbHOTO U
MHTETPaJIbHOIO UCUHUCIICHUS
(GyHKIIUM OJHOU
[IEPEMEHHON TPU PELLIEHUU
3a/1a4 CONPOTUBIICHUS
MaTEpHajIoB

3HATh: OCHOBHBIE 3aKOHOMEPHOCTH
ne(OpMUPOBAHUS TBEPBIX TEJ M0
Harpy3Kou, METObI OIIPEIEICHUs
BHYTPEHHUX YCUJIUH, HAIPSDKEHUN U
NIEPEMEILICHHI B DJIEMEHTAxX
KOHCTPYKLHUH IPU pa3IMYHBIX BUAAX
Harpy’>KeHus, MEXaHUYECKUE
CBOMCTBA U XapaKTEPUCTUKH
MaTepUajoB

YMeTh: onpenensiTh palroHaIbHbIE
pa3Mephbl U OLIEHUBATh TEXHUUECKOE
COCTOAHHEC THUITOBBIX 3JICMCHTOB
KOHCTPYKIUI MIPH pa3IMYHbIX BUAAX
Harpy>XeHus

Bnagets: HaBbIKaMU BBITTOJIHEHUS
IIPOCKTUPOBOYHOI'O U IPOBEPOUYHOT'O
pacucTa




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHnue TeM 3aHATHI Oobem, HuTrep- KOHTPOJISA
Monyas (pa3jaen) | yueOHoOM . CemecTtp Bauabl
paGoTHI (yueoHoO¥ paGoThI) q. aKTHUB, 4. (HauMeHOBaHMe
OLIEHOYHOI'0 CPeACTBA)
Monyns 1. Jlek | OCHOBHBIE MOJOKEHHS COPOTUBICHUS 4 2 3 — Tecr 1
OcHoBHbIE Cp MaTepHUaJIoB 8
MOJIOKCHHS
COINPOTUBIICHUS
MaTepHaIoB
Moy 2. Cp [Toctpoenue smrop BCO npu pactszkeHuu- 4 12 3 — Tect 2
[TocTpoeHue >Irop CKaTHU 1 Kpy4CHHH
BHYTPCHHHIX [Ip |Ioctpoenue smrop BC® npu nsrube 4 2 3 - Tecr 3
CUJIOBBIX (haKTOPOB Cp 18
Jlex |HanpsoxeHus v yAIuHEHUS Npu 4 2 3 — Tect 4
Cp pacCTsDKEHUU-CHKAaTUU 6
Moy 3. Jlab | MexaHuveckue UCTIBITAaHUSI MaTEPHATIOB HA 4 2 4 — JlaboparopHnas padota Nel,
Pactsxenue-
oKaTHE Cp pacTsKEHUE U CHKATHE 12 3 TECT 5
Cp Pacuér Ha mpoyHOCTH U KECTKOCTH MPHU 4 18 3 — Tect 6
pacTsHKEHUU-CHKaTUH
Monyns 4. Cp ['eomeTprueckne xapaKTepUCTUKH TIOCKUX 4 12 3 — Tect 7
I'eomerpuueckue CEeYCHUN
XapaKTePUCTUKU
TJIOCKUX CEUCHUH
Ip Pacuér Ha mpoYHOCTH NpU MPSIMOM U3THOE 4 2 2,5 - Tect 8
Cp 18
Jlab  |Pacuér Ha ECTKOCTb MpHU NPSIMOM U3rHbde 4 4 3 - JlaboparopHas pabota Ne2,
Mogyns 5. U3ru6 Cp 18 4 TecT 9
Cp Kocoit n3ru6. Coueranue u3ruda ¢ 4 12 2,5 — Tect 10

PacCTAXKCHUCM-CIKATUEM




DopMBbI TEKYLLET0

Bup .
N HanmeHnoBanue TeM 3aHATHI Oobem, HuTrep- KOHTPOJISA
Monyas (pa3jaen) | yueOHoOM . CemecTtp Bauabl
paGoTHI (yueoHoO¥ paGoThI) q. aKTHUB, 4. (HauMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)
Mopynb 6. CaBur u IIp CuBur u KpydeHue 4 2 3 — Tect 11
KpyueHue Cp 18
Monyns 7. Cp Cratuuecku HEONpeaeIMbIe CUCTEMBbI 4 18 3 — Tect 12
Craruuecku
HeoTpeeuMbIe
CUCTEMBI
Moayis 8. Cp Hanpsokéanoe u neopMUpOBaHHOE 4 15 3 — Tect 13
Hanpspokénnoe u COCTOSTHUE B TOUKE TBEPJOTO Tea.
nehopMupoBaHHOE ['unoTe3sl MPOYHOCTU U UX TPUMEHEHUE
COCTOSIHHE B TOYKE
TBEPJIOTO TENA.
I'mnoTessl
MIPOYHOCTH U HX
IPUMEHEHUE
Monyns 9. Cp Y CTONYMBOCTB CHKATBIX CTEPKHEN 4 12 3 — Tect 14
YcToMunBOCTH
CXKaTBIX CTEPIKHEU
Mouyis 10. Cp BriHocImBOCTH 4 12 3 — Tect 15
BriHoCIMBOCTH
Cp Konebanus ynpyrux cucrem 4 6 2,5 — Tecr 16
Mogyns 11.
Konebanus. Y nap Cp VYnap 4 12 2,5 — Tect 17
Kontp. |Kontpons 4 8,65 40 — Wrorosslii TecT
1A [IpomexyTouHas aTTecTanus 4 0,35 — - Bonpocsl k 5k3amenHy
— 3anoJIHeHUE aHKEThI 4 — 3 — —
Hroro: 252 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

IIpu wm3yuenun paucuumuiuHbel «Mexanuka. CONpOTHBICHME MAaTepUajoB» CTYICHTaMHU
3a04HOM (POpMBI OOYYEHHUS HUCHONB3YeTCS TEXHOJNOTHs AUCTaHIMOHHOTO oOydenus B CHO
Pocoucranr.

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CIUTIIHHbBI
1. M3ydeHue TEOPETUYECKOM YaCTH TEMbl KaXJOro MOAYJS CIEAyeT cpa3y 3aKkpervisiTb Ha
pEIIeHUH TECTOBBIX 3aJJaHUM 10 JTAHHOU TEME.
2. Ilpucrtynas K pemeHuro Jr000# 3a1auu, caelyeT BHUMATEIbHO MMPOYUTATh MOCTAHOBKY 3a/1a4H
1 B COOTBETCTBUU C HEH BBHIOMPATH aJITOPUTM PEIICHHUS.
3. Tlpu odopmieHun pemieHus 3aad peKOMEHAYETCS CTPOrO CIIEIOBATh TUIIOBBIM alTOPHTMAM,
3JI0KEHHBIM B TUTAHE PEIICHUS U 3aKaHYMBATh BBIBOJIAMM 10 PE3yJIbTaTaM pacuera.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
4 OIIK-1 [Tpomexxyrounsie TecTbl Nol-17

3ananus 11 1abopaTtopHbIX padot Nel,2
Bompocsr k 3x3ameny Nel-102

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. 3apanus 1Jis BBINOJHEHH JIAa00PaTOPHBIX padoT
JlaGoparopHas padora Nel «McnbITaHHe MATEPHUAJIOB HA PACTSIKEHH €»

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

1. ITpoBecTH UCTIBITAHUS HA PACTSHXKEHUE PA3TUNYHBIX MaTEPHAIIOB.

2. OnpenenuTh MEXaHUYECKUE XapaKTePUCTHKN MATEPUAJIOB: TIPS TEKYUECTH Gy, TPEICIT
MPOYHOCTU Gy, OTHOCUTENBHOE OCTAaTOYHOE Y/UIMHEHHE TOoCjie pa3pbiBa O, OTHOCUTEIbHOE
OCTaTOYHOE CY)KEHHE MOCIIE pa3phiBa .

3. JlaTb OIIEHKY KauecTBa UCIBITAHHBIX MaTEPUAIOB.

Kputepun onenkmn:
MakcumanbHOe KOJMYECTBO OasIOB 3a BBINOJIHEHUE 3a/aHus — 4. Bajuibl BBICTABISAIOTCS
IIPONOPLUOHAIILHO NPABUIBHOCTHU BBIIIOJIHEHUS PaOOTBHI.

JlabopaTopuas padora Ne2 «Onpenenenne nedpopmManuu 6ajaKu npu u3rude»

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA

1. DKCrepUMEHTANBbHO U TEOpeTHYECKH (MeToAoM Mopa) ompenenuTh BEIUUMHY Iporuda
WIN yIJia IOBOPOTA 33JaHHOTO C€UYEHUs OalKH.

2. CpaBHUTb NIOJyYEHHBIE PE3YIbTATHI U CIIENATh BHIBO/BI.

Kputepun onenkmn:
MaxkcruManabHOE KOJIMYECTBO OalljIOB 3a BBINOJIHEHME 3a1aHus — 4. baiabl BbICTaBISAIOTCS
IPONOPLHUOHATIBHO NPABMIBHOCTU BBITOJHEHUS PAOOTHI.

7.2.2. IIpoMekyTOYHBIE TeCThI
Tecr 1
Tema «OcHOBHBIE IOHATHS CONPOTUBJIEHUS MATEPHAJIOB

1. Yro Ha3bIBaETCSA MPOYHOCTHIO?

o CrocoOHOCTh »dJIeMEHTa KOHCTPYKIIMHM BBIACP)KUBATh 3aJaHHbIC BHEIIHHE Harpy3ku 0e3
pa3pyuieHus.

o CmocoOHOCTh »dJIeMEHTa KOHCTPYKIIMHM BBIACP)KUBATh 3aJaHHbIC BHEIIHWE Harpy3ku 0e3
MOSIBJICHUS HEOOPATUMBIX JIe(POPMAIIHIA.

o CrocoOHOCTh dJeMEHTa KOHCTPYKIIMH COXPaHSATh IEPBOHAYAIBHYIO (QOpMYy yIPYyroro
paBHOBECHSI.

o CrocoOHOCTh »dJIeMEHTa KOHCTPYKIIMHM BBIAEP)KUBATh 3aJaHHbIC BHEIIHHE Harpy3ku 0e3
nosiBNIEHUs e opmariuii.

o CrocoOGHOCTH AlIeMEHTa KOHCTPYKIIMH COMPOTHUBIIATHCS PA3BUTHIO TPEIUH.



(@]

(@)

2. UTo Ha3bIBaETCS )KECTKOCTHIO?

CrocoOHOCTh DJIEMEHTa KOHCTPYKIIMH BBIICP)KMBATh 3aJIaHHBIC BHEIIHHE HArpy3ku 0e3
pa3pyIicHHs.

CrocoOHOCTh DJIEMEHTa KOHCTPYKIIMU BBIJICP)KUBATh 3a/laHHBIC BHEIIHHE HArpy3ku 0Oe3
MOSIBJICHUS HEOOpaTUMBIX JiehOpMaInii.

CrocoOHOCTh  3JIeMEHTa KOHCTPYKIIMM COXPaHSATh MEPBOHAYAIBHYIO (GOpMY  YyIpyroro
paBHOBECHSI.

CrocoOHOCTh 2JIEMEHTa KOHCTPYKIIMU BBIACP)KUBATh 3aJlaHHBIC BHEIIHHE HArpy3ku 0e3
MOSIBJICHUS IehOpMaITiii.

CriocoOHOCTB AJIeMEHTa KOHCTPYKIIUU COTIPOTUBIISTHCS PA3BUTHIO TPEIIHH.

3. UTo Ha3bIBaeTCsl YCTOMYMBOCTHIO?

CrocoOHOCTh 3JIEMEHTa KOHCTPYKIMW BBIICPKHBATh 3a/JIaHHBIC BHEIIHWE HArpy3ku 0e3
pa3pyuieHus.

CrocoOHOCTh 3JIEeMEHTa KOHCTPYKIIMM BBIICPKUBATH 3aJlaHHBIC BHEIIHUE HArpy3ku 0e3
MOSIBIICHUS HeoOpaTUMBbIX JedhopMaruii.

CrocoOHOCTh  3JIEMEHTa KOHCTPYKIIMM COXPAHSATHh IIEPBOHAYAILHYIO (OpMY yIPyroro
paBHOBECHS.

CrocoOHOCTh 3JIEMEHTa KOHCTPYKIIMM BBIICP)KUBATh 3aJaHHBIC BHEIIHWE HArpy3Kd Oe3
NosIBJICHUS JedopMaruii.

CrocoOHOCTP 3IEMEHTa KOHCTPYKITUU COMTPOTUBIIATHCS PA3BUTHIO TPEIIIHH.

4. ConpOoTHBIIEHHE MAaTEPUATIOB — 3TO HAyKa...

00 00IINX 3aKOHAX MEXaHUYECKOTO TBUKCHHS

O IBUXXCHUU U BSaHMOHeﬁCTBHH MaTCpHAJIbHBIX TCJI

0 MPOYHOCTH, )KECTKOCTU M YCTOWYMBOCTHU IJIIEMEHTOB MHKEHEPHBIX KOHCTPYKLIUN

5. OcHOBHas 3a/1a4a CONMPOTUBIIEHUSI MaT€pPHUaJIOB — 3TO. ..

HEJO0MYCTUMOCTbh KOPPO3UH MallIMH U MEXaHU3MOB

o0ecrieyeHne N3HOCOCTOMKOCTH MHKEHEPHOT'0 000PYA0BaHUS

o0ecrnieueHre MPOYHOCTHOM HAJIe)KHOCTH 3JIEMEHTOB UHKEHEPHBIX KOHCTPYKIIUI

6. I[J'IS[ TOr0 YTOOBI nNepeMeIICHud OTACIBHBIX TOYCK KOHCTPYKIHMH HC MPCBLIIIAINA

ONIPCACIICHHBIX HAIICPC 3aJaHHBbIX BCIIMYNH, KOHCTPYKIUA JOJIZKHA 06J'Ia,Z[aTB CBOMCTBOM. ..

o

©)
@)
@)

KECTKOCTHU

YIPYTOCTH
POYHOCTH

MNIACTUYHOCTHU

7. Teno He paspymacTcsa 1mona BO3JCHCTBUEM BHEIIHUX CHJI, €CJIM €ro Marcpual 06J1a;[aeT

CBOMCTBOM...

o

@)
@)
@)

KECTKOCTHU

YIPYrOCTH
IIPOYHOCTH

IIJIaCTUYHOCTH
Kpurepun onenkmu:

MaxkcuManpHOEe KOJNYECTBO OAJLIOB 3a BBINOJIHEHHE 3aJaHuil - 3. BailIbl BBICTABISIOTCS

MMPpONMOPHUOHAJIBHO KOJIMYCCTBY NNPABUJIBHO BBIITOJIHCHHBIX 3aJaHuM.



Tect 2
Tema «IlocTpoenne 3mwop BC® npu pacTsizkeHUU-CKATUN U KPYYEHHH»

1. Ha xakoe KOJIMYECTBO y4acTKOB Ha/l0 MOJECIUTH JaHHBIA CTEPKEHb JUISl IOCTPOEHUS SIIOPbI
N?

qi1=20kH/ M Gz=20kH/ M
F1=20kH Fe=30kH | Fa=30xH Fa=20kH
=) £ 0 £ H

= e | =

- ZM d 1M o L] o 2M -
o 3 ydactka
o 4 yuacTka
O 5 y4acTkoB
o 6 y4acTKoB

2. B Kakux ce4eHusAX JaHHOTO CTepxHs Ha 3mope N OyayT ckauku?
qi1=20kH/ M qz=20kH/ M
F1=20kH Fz=30kH | F3=30kH Fa=20kH
B c D E H
= e = S

- 2m - I o ] o 2M -
o B ceuenusix, rue npuiioKeHbl COCPEIOTOUECHHBIE CUITBI
o B cedeHnsix, rie MeHAETCS pa3Mep CeueHUs
o B cedeHusix, rie HaUMHAETCS U KOHYAETCS paclpe/iesieHHas Harpy3ka
o B cedenumsix, rae TPUIOKEHBI COCPEIOTOUYEHHBIE CHIIBI W TJE€ HAYMHACTCA M KOHYACTCS

pacrpezeneHHas Harpy3ka

3. Ha kakux ywacTkax smropsl N A TaHHOTO CTEp)KHS OyAyT NpsiMble, MapajuleibHble 0aze
SIIOPHI?

qr=20kH/M qz=20kH/ ™M
F1=20kH Fe=30rH | F3=30kH Fa=20kH
B £ 0 £ H

Bl Eli

o Ha yugactkax BC u EH
o Ha yuactkax CD u DE



o Ha yuactkax BC u CD
o Ha yuactkax DE u EH
o Ha Bcex yuactkax

4. Ha xakux yyacTkax 3mopsl N JUIs JAaHHOTO CTEPKHs OyayT HAKJIOHHBIE MPSIMbIE?

qr=20kH/M qz=20kH/ ™M
F1=20kH Fe=30rH | F3=30kH Fa=20kH
B £ 0 £ H

= e | =

o Ha Bcex yuactkax

o Takux y4acTKOB HET

o Ha yuactkax CD u DE
o Ha yuactkax BC u CB
o Ha yudactkax DE u EH

5. Beibepute npaBuibHyto 3mopy N A5 JAHHOTO CTEPKHS

q1=20kH/ M qz=20kH/M
F1=20kH Fz=30kH | F3=30kH Fa=20kH
[5} c 0 £ H

= e | =

10 10

N A8 @,

20 20 20 20
20 20 20 20

10 10
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6. B kakux ceyeHUsX JaHHOTO Basia Ha 3mope M; OyayT ckauku?
My =4 KM

M. =3 Kim

/

M, =5 Kkrm

id

02 M
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g
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o Bceuennax A, B, C, D, M
o B ceuenusax A, M
o Bceuennax B, C, D
o B ceuenusx B, D
o B ceuennax C, D
7. [l AaHHOTO Baja BbIOEpUTE BEPHYIO 3MI0pY M,
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Kputepun onenkmn:

MakcuMaIbHOE KOJUYECTBO OaJJIOB 32 BBIMIOJHEHHUE 3aJaHuii - 3. Bajuibl BBICTABISIOTCS
MPOMOPIUOHATEHO KOTUYECTBY MPABUIHLHO BHITIOTHEHHBIX 3aaHUIA.

Tecr 3
Tema «IlocTpoenne 3mop BCP npu nzrude»

1. B xakux ceueHMsX AaHHOM Oaynku OyayT cKadku Ha smope Qy?
Re=30kH g=20kH/ M Ro=50kH
F=20kH : A M=20kHMm F=20kH
™
v )b
<=

A (=} c o H
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o O O O
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B ceuenusax A, B, Du H

B ceuennax B, C, u D

B ceuenuax A,B,C,DuH

CkaukoB He OyZIeT HU B OJTHOM CEUEHHHU

3ananue 2. B Kakux ce4eHUsAX JaHHOM Oaliku OyAyT CKauKu Ha smrope My?

I.'-?_g:jﬂ J{IHI {F:L:I{?Kn'l_l'/n"f ."'?D:ﬁl_’:'ﬁr."—.'

F=20kH T M=20kHm 0
7 N l

1M I ! Im

B ceuennu C

B ceuenuasx Cu B

B ceuennsax B u D

CkaykoB He Oy/JIeT HU B OJIHOM CEYCHUU

3. Ha kakux ydacTkax AaHHOM Oayku OyayT npsiMble, napajuieiabHble 6ase, Ha amtope Qy?

I.'-?_g:jg J{IHI {f':;:l{:' k |'I_l';//|"'f .QFE’DK.’I_:'

F=20kH I M=Z20kHm It
e ~ l
A 8/ < D] H
s

1 I m ! p 7 M

F=20kH

Oy

Ha yuyactkax AB u DH
Ha yuactke CB

Ha Bcex ydactkax

Hwu Ha onHOM yuacTke

4. Ha xakux y4yacTKax JaHHOU Oaiku OyayT HAKJIOHHBIE MPsMbIe Ha d1mrope Qy?

0 O O O

Re=30kH  q=20kH/m Ro=50kH
F=20kH T A M=20kHMm I F=20kH
~
A Z7AN ol D
TTTE
1M Im I M
- ; - -
Ha yuactkax BC u CD
Ha yyactkax AB u DH

Ha Bcex yuactkax Oanku
Hu Ha otHOM y4acTke
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5. Ha kakux ydacTkax Oajnku OyayT MpsIMOJIMHEIHBIE 3aBUCUMOCTH Ha 3mope Mx?

Re=30xH g=20kH/ M Ro=50kH
F=20kH T S M=20kHM I F=20
~
A Wi \l‘.' '-.L- W/ ;.l -.l.' '\l' s W
A B/ c< D
e
.'1 M | M 1'1 i im
- : - -
Ha yyactkax AB u DH
Ha yuactke BC

Ha Bcex yuactkax
Hwu Ha onHOM yuactke

6. Ha xakux ygactkax Oayiku OymyT mapabomuecKue 3aBUCHMOCTH Ha dmiope My?

wH

Re=30xH  q=20xH/ ™ Ro=50kH
F=20kH T A M=20kHMm I F=20kH
~
W ) \l" "-l." W j‘.l "l" \l W W
A B/ o D
s
1 I ] 7
- | - -
Ha yuyactke BC u CD
Ha yuactkax AB u DH
Ha Bcex yuyactkax
Hwu Ha onHOM yuacTtke
7. Jlns naHHOM Oanku BbIOEpUTE BEPHYIO 31I0py Qy.
Re=30kH g=20kH/ M Ro=50kH
F=20kH ' A M=20kHMm I F=20kH
~
| 2 2
A Z7AN Cc* D
TTTE
1 I M I 7 M
- ; - -
| 20
10 : T
I‘~.+J
|- @_:J_,rj 5 wH
(\Ej
20 30
20 i
¢ ' G
. (=]
10 | 1] 20
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10
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| @) , kH
TR T ] Ju| @ .
o 20 S0
20 20
10 10 pr
e : B B
5 | S
20 20 | 30 f 30
(@]
8. Jliist maHHO# OaJIKK BHIOEPUTE BEPHYIO MMIOPY M.
Re=30kH g=20kH/ M Ro=50kH
F=20xH A M= 20 kHm h F=20kH
<
| o | ,
A s\ ‘ c= D] H
s
Y [ o T 7w
- | - -
]
o 20| 70 |20 20
5 o0l 1225 |20 20
20 | 1229 |zp 20
) MW W\H\Fﬁm 08) , ki
: |20
gl THT (8) , wHu
o 20 20

Kpurepum ouneHku:

MakcuManbHOE KOJWYECTBO OallIOB 3a BBITOJIHECHHE 3a,Z[aHI/II‘/’I - 3. bajutel BBICTaBIAIOTCS
MMPOMNMOPHUOHATIBHO KOJTUYCCTBY NPABUJIIBHO BBIITOJTHCHHBIX SallaHI/If/'I.



Tect 4
Tema «HanpsixkeHus ¥ yAJTHUHEHUS PU PACTSIKEHHH-COKATHI

1. Kak onpenensieTcst HOpMajbHOE HaIlPSDKEHUE IIPU PaCTSKEHUU-CHKATUN?

N
c=—
A
c=N

2. Kak 3anuceiBaercst ycJ0BUE POYHOCTHU MIPU PACTSKEHUU-CHKATUN?

< [G]

> [0']

>z >z >z

=]

3. Kax ompenensercst abconroTHas AedopMarus npu pacTsHKEHUN-COKATHI?

Al = I N(z)dz
' EA
Al =N
EA
A=Y
EA
a=M
A
4. Kak onpezensiercss OTHOCUTENbHAS eopMalys IPU PACTHKEHUU-CKATUN?
=N
EA
N/
E=—
EA
N
E=—
A
N
E=—
E

5. Kak 3amuceiBaeTcs yCJIOBUC JKECTKOCTHU?

8, <[0]



O
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ZAl <[3]
ZAl > [3]

6. Kax 3anuceiBaercs 3akoH ['yka?

c=E-¢
c=FE/e
N
o=—
A
c=E-Al
c=E-N

7. BennuuHa g — 9310. ..
MpoIoJibHAs AedopMaIius
Moayib FOnra
kodpdunument [lyaccona
HOPMAaJIbHOE HaIPSKEHUE

Kpurepum oneHku:

MakcuMaIlbHOE KOJHUYECTBO OaJIOB 3a BBINOJHEHUE 3aMaHui - 3. Bajuibl BBICTABISAIOTCS

MMpONOpHUOHAJIBHO KOJIMYCCTBY NPABUJIBHO BbIITOJIHCHHBIX 3aJaHui.

O O O O O

0O O O O O

Tect 5
Tema «MexaHn4ecKHe UCTIIBITAHUS MATEPUAJIOB HA PACTSKEHHNE U CKATHE)

1. C kaxoif ebI0 IPOBOAATCS UCIIBITAHWE MAaTEpUAJIOB IIPHU PaCTSHKEHUU-CKATUN?

C uenpl0 MOMYyYEHHUs] XapaKTEPUCTUK MEXAHUUYECKMX CBOMCTB MATEpUAJIOB: XapaKTEPHUCTHUK
MPOYHOCTH, MJIACTUYHOCTH U YIIPYTOCTH, KOTOPBIE (PUKCUPYIOTCS B CIIPABOYHUKAX.

C 1enpl0 KAYECTBEHHOTO CPAaBHEHUSI CBOMCTB Pa3HBIX MaTEPHAJIOB.

C OCJIbKO OLCHKU BO3MOXHOCTH HCIIOJIB30BaTh HCHBITBIBaeMBIﬁ MaTCpI/IaJ'I HJIA KOHerTHBIX
Lese.

C eI I/I3y‘I€HI/I$I IIOBCACHUA MaTepI/IaJ'IOB B yCJ'IOBI/ISIX paCTfl)KeHI/ISI-C)KaTI/IfL

2. YTo OTHOCHUTCA K XapaKTEpUCTHUKAM IMPOYHOCTH MaTepuaa’?
[Tpenen TekydecTy U npeaes NpoYHOCTH.

[Ipenen ynpyrocTtu u npejaen nponopIlruoHaIbHOCTH

[Tpenen ynpyroctu u npenen Npo4HOCTH.

[Ipenen npoyHOCTH U TPEEIT TPONOPLHUOHATBHOCTH.

[Tpenen nponopuMOHANIBHOCTH U NIPEAET TEKYUYECTH.

3. YTo OTHOCUTCS K XapaKTEPUCTUKAM YIPYTOCTH?

Monyns ynpyroctu I poaa u koadpdunuent Ilyaccona.

Monyns ynpyroctu I poga n MmakcumanbHas ynpyras qedopmanusi.
Monyne ynpyroctu | poaa u nonnas neopmanus.

Koadduuuent [lyaccona u makcumanbHas ynpyras aeopmarius.
Koad¢uuuent Ilyaccona u nonnas nedpopmanus.
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4. YTO OTHOCHUTCS K XapaKTEpUCTHUKAM IUIACTUYHOCTH?

OTHOCHUTEIIBPHOE OCTATOYHOE Y/UIMHEHHE O U OTHOCUTEIHLHOE OCTATOUYHOE CYKCHHUE .
OTHOCHTEIBHOE OCTATOYHOE Y/UIMHEHHE O U MPEIeIT TUIACTHYHOCTH.

OTHOCHUTEIIBHOE OCTATOYHOE CYXKCHHE Y U TIPEIeIT TNIACTHYHOCTH.

OTtHOcUTEeIBHOE OCcTaTOUHOE yaiuHeHue O u kodddumment [lyaccona .
OTHOCHUTEIBPHOE OCTaTOUHOE Cyx)eHue ¥ u koddduuuent [Tyaccona .

5. Uto Ha3pIBaeTCS HAKIIETIOM?

SIBneHre TOBBILICHUS MPOYHOCTHBIX CBOMCTB MaTepualia W CHI)KCHHUS IUIACTUYECKHX B
pe3ynbTaTe MpeIBApUTEILHOTO HAIPY)KCHHS BBIIIE MPEJIeia TeKyUeCTH.

SIBneHre TOHMXEHUS MPOYHOCTHBIX CBOMCTB MaTepHalia W TOBBIIMICHHUS IUIACTUYECKUX B
pe3ynbTaTe MpeIBAPUTEILHOTO HAIPY)KEHHS BBIIIE MPEJIeiia TeKyUeCTH.

SIBneHre TOBBIIICHUSI TMPOYHOCTHBIX CBOMCTB MaTepHalia W CHUXEHHUS IUIACTUYECKUX B
pe3ynbTaTe MpeIBApUTEILHOTO HArPY)KEHUS BBIIIE Mpe/iea MPpOnOPIHOHATLHOCTH.

SIBneHre TOBBIICHUS MPOYHOCTHBIX CBOMCTB MaTepHalia U CHIDKCHHUS IUIACTUYECKHX B
pe3ynbTaTe NpeaBapUTEILHOTO HarPYKEHHUS BhIIIIE MIpejieia MPOYHOCTH.

6. Uro HazwiBaercs 3¢¢pexrom baymmarepa?

Oddexrom baymmHrepa Ha3piBaeTCsl SBICHHE CHUXCHHUS Opy U Op NPU CXKATHH, BBI3BAHHOE
HaKJICTIOM, TIOJTY4YEHHBIM IIPU PacTSHKEHHH.

Oddexrom baymmHrepa HaspIBaeTcs SBICHHE HEOOPATHMOM MOTEPH SHEPTHH JeQOopManuu B
pe3ylibTaTe HeCOBIaICHHUS KPUBOI Harpy>KeHHsI C KPUBOM pasTPy3KH.

D¢ dexkrom baymuHrepa Ha3bpIBaeTCs SBJICHHUE MOBBIIICHHUS MPOYHOCTHBIX CBOMCTB Marepuaiia u
CHIDKCHHUS TUIACTUYECKUX B PE3yJIbTaTe NPEABAPUTEIFHOIO HArpy)KeHHs BBIIIE Mpejaena
TEKYUYECTH.

O¢dexTom baymmHrepa Ha3bpIBacTCs SBICHUE CHIKEHUS HAINPSHKCHUS NPU MOCTOSHHOM
nedopManuu.

7. Yto Takoe ructepe3uc?

['ucrepesuc — 310 HeoOpaTtumasi moTepst PHEPruu JedopMaluu B Pe3ylbTaTe HECOBNAJAECHUS
KPUBOW Harpy»XeHus ¢ KpUBOU pa3rpy3KHu.

['mcrepe3suc — 3TO SBJICHHME TOBBINIEHHWS IPOYHOCTHBIX CBOMCTB MaTepHaja W CHUKEHUS
IJTACTUYECKUX B PE3YJIbTATE NIPEABAPUTEIBHOTO HATPYKEHHUS BBILIE IIPE/IEIIa TEKYYECTH.
I'ucrepesuc — 3To ABJIEHUE CHUKEHUS Gy U Gp IIPU CKATHH, BBI3BAHHOE HAKJIETIOM, MOJIYyYEHHBIM
IIPU PaCTSHKEHUU.

['ncrepesuc — 3To YacTUYHASI TOTEPs SHEPTUM JePOpMallUU B Pe3yJIbTaTe HECOBIAAEHUS KPUBOM
Harpy»eHus ¢ KpUBOU pa3rpy3KHu.

['ncrepesuc — 310 MojHas MOTepsl SHEPruU JedopMallvi B pe3ysibTaTe HECOBMAJIEHHsS KPUBOMH
Harpy»XeHus ¢ KpUBOU pasrpy3KHu.

Kpurepum ounenku:

MakcuManbHOE KOJWYECTBO OallIOB 3a BBITOJIHECHHE 3aJlaHuil - 3. Bamiel BBICTABISIOTCS

MMPOMNMOPHUOHATIBHO KOJTUMYCCTBY NNPABUJIIBHO BBIITIOJTHCHHBIX BaﬂaHHﬁ.



Tect 6
Tema «Pacyer Ha MPOYHOCTD M KECTKOCTH NMPHU PACTSKEHHH -CHKATHI

1. Onpenenure, Kakoe CEUEHUE JAHHOTO CTEPYKHS CaMOE OMACHOE, €CIIM IUIOLIa/lb IONEPEUYHOr0
ceyenus yuyactkoB BC u EH paBHa 2 cM?, a yuactkoB CD u DE paBna 4 M.

qr=20KH ™ qa=20kH M
e S |
Fr=20xH Fe=30kH | Fa=30xH Fa=20xH
—— — —— e [ ——— 4 —
g c o E H
e e —e | A
ZM Tm M b
1o 1o

N pac, @

Il Il

20 | 20 20 20

o Bce ceuenus yuactkoB BC u EH paBHOoOmacHbI
o Ceuenus C u E yuactkoB CD u DE

o Ceuenus C u E yuactkoB BC u EH

o Ceuenns C, D u E yuactkoB CD u DE

2. Yemy paBHO MakCHUMajbHOE IO a0CONIOTHOW BEJIMYMHE HAIpsDKEHHE, BO3HHKAloIlee B
CEUEHHUAX JAHHOTO CTEpXHs, €Cld IUIoIajbp nomnepeyHoro ceueHus ydactkoB BC m EH paBHa
2 cM?, a yuactkoB CD u DE paBHa 4 cM??

gr=20kH/ gr=20xkH/ M
N
Fr=20xH Fa=30uH | Fa=30uH Fa=20uH
—_—— — — e | ——— - ——  —— ———
&8 c o E H
e = e | e A i
2t Im ) P
1 10

é\ /1{’5 (W), wH

20 20

M3
L=

2@|
100 MIla
150 MIla

50 MIla
25 MIla

0 O O O



3. YUeMmy paBHO MHUHUMAJbHOE HAIMPSHKCHHE B CEUCHUSX JAHHOTO CTEPXKHS, €CIH TUIOIIATh
nonepeuHoro ceyenus: yuactko BC u EH paBna 2 cM?, a yuactkoB CD u DE paBHna 4 cM??

qr=20KH ™ qa=20kH M
e i |
Fr=20xH Fe=30kH | Fa=30xH Fa=20xH
— . —  —— ————— - e ———
g c o E H
e e —e | A
ZM Tm M b
1o 1o

N pac, @

20 20

M
L=

20|
—100 MIla
—25 Mlla

0
25 Mlla
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4. Onpenenurte BeIUYMHY U HalpaBieHUe nepeMenieHus cedeHus C TaHHOTO CTEpKHs, IPUHSB
3a HENMOABM)XHOE cedueHue B, eciu miowmaap nomnepeuHoro cedenus ydactkoB BC u EH pasna
2 cM?, a yuactkoB CD u DE paBHa 4 M, MOJyJIb YIIPYTOCTH IIEPBOTO poJia E=2-10°MITa.

gr=20kH/ gr=20xkH/ M
N
Fr=20xH Fa=30uH | Fa=30uH Fa=20uH
—_—— —  —— —————— — g ———
&8 c o E H
e = e | e A i
2t Im ) P
1 10

N pac, @

Il - (Ul

20 | 20 20

M3
L=

1 MM Kk ceuennio B
1 MM oT ceuenus B
0,5 MM K ceuenuro B
0,5 MM oT ceuenus B



5. Ilnomanps nomnepeuynoro cedenust ydyactkoB BC u EH paBHa A, a miomane monepeyHoro
ceyenust yuactkoB CD u DE paBna 24. Onpenenute BeMWMYUHY A W3 YCIOBHS MPOYHOCTH, €CIIH
Joryckaemoe Hampspkenue [6]=160 MlTa.

gi=20kH/ ge=20kH M
e e e | i o
Fr=20xH Fa=30uk | Fa=30xH Fa=20uH
——— o el | ————— —  ———  ———— el ————
& c o E H
2 = = £
) Tm T 2w
1o 1o

20 20

M
L=

2a|

o 125 mm®

o 200 MM

o 250 mM?

o 314 Mm?

6. Onpenenure, KaKOe CEUCHHUE JAHHOTO CTEPXKHS CaMO€ OMAacHOE, €CJIM IIJIOMIAlb TOIEePEYHOro
CEYEHHS BCEX YYaCTKOB OJMHAKOBA.

gi=20kH Ge=30kH/ 1
- s s > < < =
Fi=10xH | Fe=40xkH Fa=20xH e
—h_.‘—.. — __.i_.li. — _45_
B c o E H
- == —= —_
L Im _ Im Ted ie
40
@

Ceuenne H
Ceuenne C
Ceuenne E
Ceuenune B

Kpurepun onenkmn:

MaxkcuManpHOEe KOJNYECTBO OAJLIOB 3a BBINOJIHEHHE 3aJaHuil - 3. BailIbl BBICTABISIOTCS
MPOMOPIHUOHATIEHO KOJUYECTBY MPABUIHLHO BHITIOJTHEHHBIX 3aJaHUIA.
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Tecr 7
Tema «I'eomeTpryeckne XapaKTePUCTHKH IUVIOCKUX CeYeHH D

1. 'eomeTpuyeckast XxapakTepUCTUKA IIOCKOTO CEYEHUs Sy — 3TO:
ILIOIIATh

CTaTHYECKUI MOMEHT

OCEBOM MOMEHT MHEPLINHU

MOJISIPHBIA MOMEHT HHEPLIUU

[EHTPOOEIKHBINT MOMEHT HHEPIIUH

paguyc MHEpLHUHU

2. 'eomeTpuueckas XxapaKTepUCTHUKA TUIOCKOTO ceueHus Iy — 3To:
ILIOIIATh

CTaTHYECKUIT MOMEHT

OCEBOM MOMEHT MHEPLIMHU

MOJISIPHBIA MOMEHT UHEPLIUU

HEHTPOOCIKHBI MOMEHT HHEPIIUH

pannyc MHEPLIU

3. 'eomeTpryeckas XapaKTepUCTHKA IIJIOCKOTrO cedeHus Iyy — 31o:
IUIOLIAb

CTaTUYECKUA MOMEHT

0CEBOM MOMEHT UHEPLIUU

HOJIIPHBIA MOMEHT MHEPLIUU

LEHTPOOEKHBI MOMEHT HHEPLIUU

paanyc UHEpLUU

4. MomeHnT unepuuu Iy TaHHOTO ceueHus onpeensieTcs mo Gopmye:




5. MoMeHT uHepIH JaHHOH (PUTYPBI OTHOCUTEIBHO OCH X1 PaBEH. ..

A
X1

h
Y

6. MOMeHT MHepIH JaHHOM (PUTYpbI OTHOCUTEIBHO OCH Y1 PaBEH...

Y ;}’1

|/

]\ x
b | b

o Bhpe
1

o —hb?
48

55
48



7. llpencraBuB JaHHOE CEYEHHE COCTOAIIMM M3 TpeyrojbHHkKa Nel u mpsimoyrosibHuka No2,
OIIpEIEIINTE, YEMY PaBHBI KOOPAUHATEL LIEHTPOB TSHKECTH TPEYTOAbHUKA Y1 U IPAMOYIOJIbHUKA Y7 B
3alaHHol cucteMe koopauHat XOy.

10 em

Y

= wf.‘)' em | 10 em

I

O
20 cm

y1=7,5¢M, y,=20cm
y1=5¢cM, y2=5¢cMm

y1= —5cM, yo= —15¢cm
y1=10cMm, y,=20cm

o O O O

Kpurtepun onenkn:

MaxkcuManpHOe KOJNYECTBO OaJLIOB 3a BBINOJIHEHHE 3aJaHuil - 3. bailIbel BBICTABISIOTCS
MPOMOPLIUOHATEHO KOTUYECTBY MPABUIHLHO BHITIOTHEHHBIX 3aJaHUIA.

Tect 8
Tema «Pac4éT Ha MPOYHOCTH NPH NMPAMOM H3rule»

1. dns naHHOM OalKM C COOTBETCTBYIOUIMMH SIIOPAMHU BHYTPEHHHX CHIIOBBIX (DAaKTOpOB
OTIpesieNIUTe, KaKoe CEeUeHHE SBIsIeTCs Hau0oJiee OMacHbIM.

B Ct t 11 ¢ ¢ 40 K
1 F=30kH g
_ | | | | 1=0,5m
30
1D| I
I]F, KH
25
15
| M, kHM
J./JJ’E

10
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2. Jlns pganHOM Oanku C COOTBETCTBYIOIIMMHU SIIOpPaMU BHYTPEHHHUX CHIIOBBIX (aKkTOpOB
ONpeIeTTUTE, YeMY paBHA BEJIMUYMHA MAaKCUMAJIbHOTO HOPMAJIBHOTO HAIPSIKEHUS B OMACHBIX TOUKaX
OITaCHOT'0 CEUCHMSI, €CITH pa3Mepbl ceueHus b = Scm, h = 15¢cm.

LY

g=40KH, 1 1= 35kH
B SEEEERED: K _ .
1£a306H -
‘ l 1=0,5m
301“&‘ -
P ‘T\ 10
- L || Q,, «H
25
15 ’,..a-"'""".
‘ | M, KH-M
___J—/fﬁ
10
O Omax = 120 MIla
O Omax = 133 Mlla
O Omax = 187 MIla
O Omax = 225 MIla

3. Jns naHHOM OallKM C COOTBETCTBYIOIIMMH SIIOpAaMU BHYTPEHHUX CHJIOBBIX (DaKTOpOB
OTIpesieNIuTe, YeMy PaBHA BEJIMUYMHA MAKCHMAJIbHOTO HOPMAaJIbHOTO HANPSDKEHUS B OMACHBIX TOUKAX
OITaCHOTO CeUCHMsI, €CIT pa3Mepbl cedenus D = 20cMm, d = 17¢cm.

M=30xH q=20KkH// M i
EREERER )
K 0 Ce-sou B | X
05l 1 =M H
20
| zAll Q. kH
| | i ¥
711] “
20
- | | i ‘.“l‘u-‘_‘]‘u__“_....ﬂ—— MX' KH'H
30
O Omax — 80 MIla
O Omax = 99 MlIla
O Omax — 160 MIla
0 Omax = 133 MIIa



4. Jlns naHHOW OajKud C COOTBETCTBYIOIIMMH JMIOPAMH BHYTPEHHHX CHJIOBBIX (DaKTOPOB
ONpeIeTTUTE, YeMY paBHA BEJIMUYMHA MAaKCUMAJIbHOIO HOPMAJIBHOTO HAIPSKEHUS B OMACHBIX TOUKaX
OTacHOTO CeuYeHMsI, eciau cedyeHue Oankum nByTaBp Ne 24. (Mcmonb3ydTe TaONHMIBI COpPTaMEHTA

IIPOKATHOM CTaju.)

Efp ¥
M=50xH g=20kH /1 I
il EERRERERE N
K 1 T B X
F=50KH
05l 1 =T =
20
2 1] Q,, kH

pal
[T

15 10

30
O Omax = 104 MIla
O Omax = 173 Mlla
0 Omax = 87 MIla
O Omax = 145 Mlla

JJ\H\M ~ M,, KHM

5. Jns naHHON OallkM C COOTBETCTBYIOIIMMH SIIOpAaMU BHYTPEHHUX CHJIOBBIX (DaKTOpOB
OIIPEEIINTE, YEMY PaBHA BEIMYMHA MAKCUMAJIBHOTO HOPMAJIBHOTO HAIIPSDKEHUS B ONTACHBIX TOYKAX

omacHoro ceuenus, ecau d = 12¢m.

A Ryg=25kH g=10kH/M A R:=35kH

JEEEEEREREREE
L :

F=LOkHY
l

25
i

M
N

10
O Omax = 118 MIla
O Omax = 59 MlIla
O Omax = 206 MIla
O Omax = 177 MlIla

M=10KHM WY

| ;

i0



6. Jns naHHOl OallkM C COOTBETCTBYIOLIMMH SIIOpAaMU BHYTPEHHUX CHJIOBBIX (DaKTOpOB
ONpeIeTTUTE, YeMY paBHA BEJIMUYMHA MAaKCUMAJIbHOIO HOPMAJIBHOTO HAIPSKEHUS B OMACHBIX TOUKaX
OIACHOTO ceueHus, eciu b = 9cm.

0=20kH, M i
D AEREERRERERR: C " )
1l i 1r x
F=20xH F=20kH F=20kH
YR, =10«H YRy=10<H b
| l ! |=1m
0
@% 10 10
‘\h"‘m._l “‘h-..._ u , wH
= T <3 y
10 P
M, kHM

O Omax = 120 MIla
O Omax = 185 MlIla
O Omax = 165 MIla
0 Omax =41 Mlla

Kpurepun onenkmu:

MakcuManbHOE KOJUYECTBO OalljIOB 3a BBHIINOJIHCHUE 3aI[aHI/II>'I - 2,5 bannel BeICTaBISIOTCS
MMPONMOPHUOHATIBHO KOJTMYCCTBY NPABUJIBHO BBIITOJTHCHHBIX SajlaHI/IfI.

TecT 9
Tema «PacyéT HA KeCTKOCTH MPHU NPSIMOM H3rude»

1. YUemy paBHO BepTUKaJIbHOE TepeMelieHne cevueHuss D naHHO#M Oayku, eclidi )KEeCTKOCTh ee
MOTIEPEUHOT0 CEYCHUS Elx=2812,5kH-M??
g4 kM M=35kHH
B TENEEREEN! K
F=30kH

| | 1=0,5m




o Op=1,2 MM (BBepX)
o 0p=0,3 MM (BHUB)
o op=0,5 MM (BHH3)

2. YUemy paBHO BepTHUKaJIbHOE IepeMenieHue ceueHuss K naHHOM Oaliku, €ciau JKECTKOCTh €€
MONIEPEYHOT0 CEUCHUS E|x:233OKH'M2?

A R=25¢H o=10kH/m  BR=35KH  M=10kHM
o LT T T T )
z L
F=LxHY e
l ! [=1M
20
11,25
(M
| :
M,, kH-M
10 10 10
R-05 | e ]
o2 e L T T e
| % | M1K
RA15
6}(:0

Ok = 0,6 MM (BHU3)
ok = 0,7 MM (BBepx)
ok = 1,2 MM (BHU3)

0O O O O

3. YUeMmy paBHO BEpTHKAIBHOE IEepeMelleHrne cedeHusl B maHHo# Oamku, ecim >KeCTKOCTh ee
MONEPEYHOI0 CEYEHUS Elx=2812,5kH-M??

=4 0kH/m M=35Hm
B cif i fifio 47
4 F=30xH 4
| l 1=0,5mM
25
NS
15
T e
- 3
10 i
1
'IL ‘M
s s wn S AN B
7B 05 D,?lﬁ 7

o 0g=1,7 MM (BBepX)
o 0 =5 MM (BBepx)
o 0g=0,9 MM (BBEpX)



o 0 = 3,5 MM (BHU3)

4. Yemy paBHO BepTHKaJIbHOE TiepeMenicHne ceueHuss C maHHOW Oaliku, €ClM KECTKOCTh ee
nonepeunoro ceueHus Elx=7600 kH-M%?

M=50kHm g=20KkH/ M
] EEEEERNE
K D q P B
050 l [=1m

20
WM M  kH
It 75 x KM
15 10 '
225 {30

ok
15 25

6(; =0

dc = 0,6 MM (BHU3)
oc = 0,1 mm (BBEpX)
oc = 1,15 MM (BHUB)

0O O O O

5. YUemy paBHO BEpTUKAIBHOE IMEpeMeEINIeHne cedeHusl B maHHO# Oanmku, eciim >KeCTKOCTh ee
2
nonepeunoro cedeHus: Elx=7600 kH-m"?

M=30xHm g=20KkH/ M

y BEREERER
K D LA F-s0kt B

050 L l=1m

20
m\ M

I 2.5 !
15 10 '
22530

2

25 225
88 = 2,3 (BHH3)

O = 5,4 MM (BHM3)
os = 1,4 Mmm (BBEpX)
og = | MM (BHU3)

o O O O

6. Uemy paBHO BepTHKaJbHOE IepeMmelnieHue cedueHus D maHHON Oanmku, eciH JKeCTKOCTh ee
2
noriepevyHoro ceuenus Elx=7600 kH-m"?



M=50KkHM q=20kH,/ 1
] REEREERE

K D § P
050 _ | =1

20
mm.\ M kHM

U 25 X!
15 10 '
22,530

Y
177 Mg
0,25
0.5

op = 0,3 MM (BHUB)
Op =2 MM (BHU3)
op = 0,1 MM (BBEpX)
op = 0,4 MM (BHH3)

0O O O O

7. Uemy paBHO BEpTHUKAIBHOE TEpeMENIcHHe ceueHus L maHHOW Oanku, eciii JKeCTKOCTh ee
MONIEPEYHOT0 CEUCHUS E|x:233OKH'M2?

A Ry=25kH o=10xkH/m AR=35kH  M=10kH™M
JEEERERRERERN: )
L
# d F=bLOxHY ]
l ! l=1m
|
20
11,25
6,5
M,, KH-M
10 10 10
I ! |
R-05 05 R<05
0,25 0,25
M

R 2 -

oL = 2,7 MM (BHU3)
oL = 5,4 MM (BHU3)
oL =1,7 MM (BBepx)
oL =2 MM (BHM3)

0 O O O

Kpurepun onenku:

MakcuManbHOE KOJWYECTBO OallIOB 3a BBIMOJIHECHHE SallaHI/Iﬁ - 3. bajuiel BBICTaBIAIOTCS
MMPOMNMOPHUOHAIIBHO KOJTMYCCTBY NIPAaBUJIIBHO BBIITOJTHCHHBIX SallaHI/IfI.



Tecr 10

Tema «Kocoii n3rud. Coueranue u3ruda ¢ pacrsizkeHueM-C:KaTHeM)

TOYKe paBHO ... MIla

O O O O

My = 90 KH-M
.
- My = 60 KH-M
117,2
220,3
99,7
168,4

-

240 mm

160 na

1. Jlnga 3agaHHOTO Cilydasl CJIOKHOTO COIPOTHBIIEHUS HOPMAJIbHOE HAIpPSIKEHUE B ONACHOMN

[E=]

A = 384cm
Wy =1536 cum

ad Laa

Wy =1024 et

2. JIns 3agaHHOrO Cilydasl CJIOKHOTO COIPOTHBIIEHUS HOPMAJbHOE HANpsSKEHUE B OIMACHOMN
TOYKE paBHO ... MlIa

o 75,8
o 87,9
o 63,2
o 110,1

. My = 40 KH-M

My = 30 KH'm

225 MM

A = 143.1en’

- Wy =659.9 caar
/ x

3. Jlns 3amaHHOrO Cilydast CJIOXHOTO CONPOTHBIIEHHS HOPMAJbHOE HANpPSDKEHHE B ONACHOM
TOYKe paBHO ... MIla

My = 60KH-M

My = B0KH-M

o 78,9
o 59,6

=

0 mm

s il

220 v

Y

F—

X

A = 484.0cr’
Wx= 1774.7err’



o 66,2
o 834

4. Jlna 3aJaHHOTO Ciydasl CJIOXHOI'O COIPOTHBIEHHS HOPMAaJbHOE HANpsSKEHHE B ONACHOU
TO4YKe paBHO ... MIla

Mx = 70KH-Mm
-~
My = 90KH-m
-

o 109,1
o 101,9
o 96,5
o 119,6

| Y

X Wx = 1044 8em

/ \\ A = 3799en’
A 4

5. Jnsa 3amaHHOrO cCily4ast CJIOYKHOTO COIPOTHBIICHHS HOPMAJIBHOE HAIPSDKEHUE B OIACHOU
TOYKe paBHO ... MlIa

165,7
148,4
186,1
202,9

0O O O O

My =60 KH-M

My = 30 KH-Mm
—r

——
Nz = 80 KH

180 mm

120 rm

A =216 c_uf
Wy = 648 c.uf

X Wy =432 e

6. g 3a7aHHOTO cilydas CJIOXKHOTO COINpPOTUBIICHHS HOPMAJIbHOE HANpsKEHUE B OMACHOMN
TOYKe paBHO ... MIla

76,3
58,4
86,1
102,9

0 O O O

My = 50 KH-M

Nz =100 kH

140 nma

Y

10 MM

7
L

A = 294’

: Wx=1029 enr
X  Wy= 686cr



Kputepun onenkmn:

MaxkcuManbHOE KOJIUYECTBO 0AajIjI0B 33 BBLIINOJIHEHUE BaI[aHI/Iﬁ — 2,5 bamer BeICTaBISIOTCS

MMPONMOPUHUOHAJIBHO KOJIMYCCTBY NPABUJIBHO BBIITOJIHCHHBIX SaﬂaHHﬁ.

O O O O

Tect 11
Tema «CaBur u KpyueHue»

1. YUTo Ha3BIBAETCS YUCTHIM CABHUIOM?

Ecniu nHa rpaHax »siaemMeHTapHOro oO0bEMa, BBIJACICHHONO W3 HArpy>KEHHOro 3JEMEHTa
KOHCTPYKIIMH, BO3HHMKAIOT TOJBKO KacaTelIbHbIe HAaIPsDKEHHUs, TO TakKoW B Jedopmaiuu
Ha3bIBAETCS YHUCTHIM CIABUTOM.

Ecnim Ha TpaHAX »sieMeHTapHOro o0beMa, BBIJACICHHOIO W3 HArpy)kKEHHOTO JJIEMEHTa
KOHCTPYKIIMM, BO3HUKAIOT TOJIBKO HOPMAaJbHBIC HAMPsDKCHUS, TO TakoW BUA JedopManuu
HAa3bIBACTCS YUCTHIM CIBHIOM.

Ecniu nHa rpaHax »siaemMeHTapHOro oO0bEMa, BBIJCICHHOTO W3 HArpy)KEHHOTO JJIEMEHTa
KOHCTPYKIIMH, BO3HUKAIOT TOJBKO CIIBUTOBBIC HANpPSDKEHUS, TO TakKoW BHJI AedopMaiiuu
Ha3bIBAETCS YHUCTHIM CABUTOM.

Eciu Ha TpaHsSiX »SJIeMEHTapHOro o00beMa, BBIICICHHOTO0 W3 HArpy>KeHHOTO JJIEMEHTa
KOHCTPYKIIMH, BO3HUKAIOT TOJIBKO IONEPEUYHBbIC HAIpPsDKEHUsA, TO TakoW BUI nedopmainuu
HAa3bIBAETCS YUCTHIM CIBHIOM.

2. Kak 3anuceiBaeTcs 3aK0H ['yka B yCIIOBUSIX YUCTOr'O CABUTA?

T = Gy, rae G - MOJyJb YIIPYroCcTH BTOPOTO POAa, y - YIoJl CABUTra

T = GAs, rae G - MOAyJb YIIPYTrOCTH BTOPOTO poaa, AS - aOCOIIOTHBIN CIIBUT
T = Ey, rne E - MOaynb yIpyrocTu epBOro poja, y - yroJl CABUra

T = py, rae u - koaddunuent Ilyaccona, y - yron capura.

3. KakuM COOTHOIIEHUEM CBSI3aHbl MEX]ly COO0H MOY/b yIPYrocTH BTOporo poaa G u Moayib

YIPYTrocTH nepsoro poaa E?

Go_E
2(1+p)
__2E
@+p)
_3E
21+ p)
_E
 2(1+3p)

4. Kak OIMPECACIIAIOTCA KaCaTCIIbHBIC HAIIPSXKCHUA B HpOHSBOJ’IBHOﬁ TOYKE ITOMEPEUYHOTO CCUCHUA

CTCPIKHA KPYIJIOr0 CCUCHUA B YCIIOBUAX pr‘{CHI/IH?

o

o

_Mp
JP

_Myp
GJ,
M

_Mp

W

p



5. Kakoe ceuenue win Y4aCTOK JaHHOIr'O Bajia ABJIACTCA Hauoboee OrmacHbIM?

Mye2M M,=3M
)/\wﬂffﬁlfﬂ . ij -
(o (=,
= W 2 3
l : l [=0,5mM
E,,.«HT"EH
= — Mz, KH-M
M M
IM %

VYuacrok (0-1)
Ceuenwe (1) yuactka (1-2)
Ceuenue (2) yuacrka (1-2)
VYuacrok (2-3)

6. Jlns naHHOrO Bajla OmpeAeNHTe, YeMy paBHA BEIMYMHA MAaKCHMAJIBHO JOMYCTHMOTO
napameTpa M, HailIecHHOTO U3 yCIIoBHs PoYHOCTH, e d=20mwm, [t] = 100MI]a.

My=2M M,=3M
S MM
\VWfﬁ)Kfﬂ \ ’1 =
(— - (0 fe—.
: ] /
N7 :
0 1 1 2 3
| | [=0,5m
M
f'ﬂ — Mz, KH-M
M M
3M L
3
o [M]=136 H'm
o [M]=94 H-m
o [M]=182Hwm
o [M]=210 H'm



7. JIast TaHHOTO Bajia OMPENeNIUTe, YeMy paBeH aOCOIOTHBIN yroi 3aKpyunBanus ydactka (0-1),
eciu u3BectHO: d = 20MM, G = 8-104MHa, M=100H-Mm.

My=2M M,=3M

/| M M=M
N b ( A -
(1

S {

154

7 i
Yo =R
\ 2 .
0 1w 11 2 3
l bl |=0,5m
i M
f._..-"r"ll# —— M,, KHM
M M
3M
]
(@) (p(0-1)26,8°
o ¢o-1=-0,7°
@) (p(0-1)2-1,4°
o Qo1 =-2,1°

Kpurepun oneHku:

MakcuMaIlbHOE KOJUYECTBO OaJIOB 3a BBINIOJHEHUE 3aJaHui - 3. bajuibl BBICTABISIOTCS
MPONOPLUMOHAIBHO KOJUYECTBY NMPABUIIBHO BBIIIOJIHEHHBIX 33JIaHUU.

Tecr 12
Tema «CTtaTnuecku HeonpeaeJuMbie CHCTEMbI»

1. IIpy packpbITHH CTAaTHYECKON HEONPEAECITUMOCTH UCIIOJIB3YETCH. . .
METO/JI CEUEHUI

METOJI CHJI

Meroa Mopa

METO/1 Ha4aJIbHBIX ITAPaMETPOB

0O O O O

2. CTeneHpb CTaTUYECKON HEOIIPENETMMOCTH CUCTEMBI PABHA. . .
o01IeMy KOJIMYECTBY PEaKTUBHBIX YCUIIUI

KOJIMYECTBY Y4aCTKOB CUCTEMBI

KonuuecTBy ypaBHeHud B CKYMC

KOJIMYECTBY OCHOBHBIX CBSI3€H

KOJIMYECTBY JIMIIHUX CBSI3EH

oooono

3. Cratn4ecku HeolpeaeauMasl CucTeMa

x f
A — —— — d
—4 — — :
(—1—1—1—1—E|'1
/ f
0 0

HMEET CTEIIEHb CTaTHUECKOM HCONPCACINMOCTHU S=...



1
2
3
4

0 O O O

4. JInst CTaTUYEeCKU HEOTPeIeTMMON Oaku
L -L
7

A b

Heb3s UCIOJIb30BaTh B KAYECTBE OCHOBHOM CHCTEMBI CJICAYIOYIO:

1]

b

Do

A -e

5. {14 S3KBUBAJICHTHOM CHCTEMBI
Z):ﬂlF ; T)(:J ‘LF uﬁ]:ﬁ

IPY30BOM JIIOPO ABJIAETCS CIELYIOIAs:

6. Eciu enuanyHas M1 v rpy3oBast M;e amtopbl HekoTopoit CHC umeroT Bu:
1

M,

M kM

M M ”M1M

TO B COOTBETCTBYIOIIEH CHCTeME€ KAaHOHMYECKHX YPAaBHEHHMH CBOOOJHBIM YJ€H O1F paBeH
(Gl=5x1 0°Hwm?):
o —2:107 pao
o 1,6:107 pao
o 2:10% pao

[

=~

3

[




o —2,4:107 pao

7. Ecnin enuHUYHBIE U Tpy30Bast amtopel HekoTopoit CHC umeror Bua:
a

‘

1’4; a a ,—;I,—,

M \]\T_T_\I:L

A F WWI
qo
Z
TO B CHCTEME KAHOHMYECKUX YPaBHEHUH ompuyamenbHolmu SBISIOTCS CIEIYyIOIINE
KO3 (UITUEHTHI U CBOOO/THBIC YJICHBI:
O12 U 81
O 0221 OoF
O O1F ¥ O2F
o 0211 O2F

O

Kpurepun onenkmu:

MaxkcuManpHOE KOJHUYECTBO OaJNIOB 3a BBINMOJIHEHHE Sa,Z[aHI/Iﬁ - 3. bajuel BBICTaBIAIOTCS
MMPONMOPHUOHATIBHO KOJIMYCCTBY NPABUJIIBHO BBIITOJTHCHHBIX SaI[aHI/IfI.

Tecr 13

Tema «HanpsxénHoe u aedopMHpPOBaHHOE COCTOSIHHE B TO4YKe TBEPAOro Tea.
I'mnore3bl NIPOYHOCTH M UX MPUMEHEHHE»

1. HanpsikeHHBIM COCTOSTHUEM B TOUYKE HA3bIBAIOT ...

O COBOKYIIHOCTb HAampsDKEHUH, AEMCTBYIOUIMX IO BCEBO3MOXKHBIM ILIOLIAAKAM, MPOBEIECHHBIM
yepes 3Ty TOUKY

O HampsHKEHUE B ONIACHOW TOUYKE MONEPEYHOIO CEUEHUS CTEPIKHS

O COYETaHWE TJIABHBIX HANpPSUKEHUM, NEHCTBYIOIIMX IO TJABHBIM IIJIOLIAJKaM, MPOBEACHHBIM
4yepes 3Ty TOUKY

O YCIIOBHE ITPOYHOCTH B OIIACHOW TOYKE

2. HanpspbkeHus, JEWCTBYIONIME Ha IUIONIAJKaX, Ha KOTOPBIX OTCYTCTBYIOT KacaTelbHBIC
HaIpsHKEHUs], Ha3bIBAKOT. . .
O HanpsHKEHUSMU Ha HAKJIOHHBIX IUTONIAKAX
O B3aMMHO NEPNEHIUKYJIAPHBIMU HAIIPSKEHUSAMHU
O HOPMAaJIbHBIMH HANPSKEHUSIMU
O TIJIaBHBIMH HANPSKEHUSIMU



3. I[JISI 3aJaHHOTO CJliydasd CJIOXXKHOI'O COIMPOTHUBJICHHA B TOYKE 1 BO3HHKaCT ... HaMps’KCHHOC
COCTOsIHHC:

O JIMHEHHOEe
O IUIOCKOE
0 00BEMHOE

4. HopManpHOe HampspKeHUE, BO3HHUKAIOIIEE MPU OJHOOCHOM PACTSKEHHUH, PaBHOOIACHOM
3a/laHHOMY CJIO)KHOMY HaIlpsSDKEHHOMY COCTOSIHHIO B TOYKE HCCIIENyeMOM AETaiu, Ha3blBaloT ...
HaANPSDKEHUEM
O DKCIEPUMEHTAILHBIM
O JKCTpeMalTbHBIM
O DKBHUBAJICHTHBIM
O 9TaJOHHBIM

5. lns OUEHKHM NpPOYHOCTH B oOmacHouM Touke (1) crepkHS U3 XPYIKOro Marepuana,
HCIBITHIBAIOIIETO CJI0KHOE COMPOTHUBIICHUE, 10DKHA OBITH BBIOpaHa ...

MKp MX

1
é My
Nz

[c-]=>[o+]
THITOTE3a HAUOOJIBINX KacaTeIbHBIX HAMTPSHKCHUH
SHEpreTUYecKas TUIoTe3a

rUrnore3a npoyHocta Mopa
runoTe3a He HykHa (muHeitHoe HC)

0 O O O

6. Kocoii n3ru6 c KPY4YCHHUEM U pACTSKCHUCM MPCACTABJICH Ha CXEMC

Mizsr



7. DKBUBAJICHTHOE HAIpPsHKEHHE B OMAacHOM Touke (1) Ay cTepikHs U3 TIACTUYHOTO MaTepHara,
WCIIBITHIBAIOIIETO CI0KHOE CONMPOTUBIIEHUE, COCTAaBUT ... MIla (1o 3-i Teopuu mpoyHOCTH).

Mugr =10 KH-M 1
bl | A= 879af
N Wx =274.8 car’
g W, = 549, 5car
Nz =20 kH =
= \ / x [0]=[c+] =160 MIIa
N
MK‘P = SDKH'M 12':' MM
o 1158
o 1285
o 158,1
o 1851

Kpurepun onenkmu:

MakcuManbHOE KOJWYECTBO OallIOB 3a BBITOJIHECHHE 3a,Z[aHI/Iﬁ - 3. bajutel BBICTaBIAIOTCS
MMPOMNMOPHUOHATIBHO KOJTUYCCTBY IPABUJIIBHO BBIITOJTHCHHBIX SallaHI/If/'I.

Tect 14
Tema «YCTOHYNBOCTD C:KATHIX CTEPKHEN»

1. Yucno, nmoka3siBaroliee, Ha KaKOW YacTH JJIUHBI CTEPKHS YKJIAJbIBAETCS OJHA IMOTYBOJIHA
CHHYCOUJIBI TIPH TTOTEPE YCTOHUNBOCTH, - 3TO. ..
KOX((UIIMEHT MPUBEICHUS ITUHBI
KO3 (UIIMEHT MPOI0JIBHOTO U3ruda
kodduimeHT Ditnepa
THOKOCTh
npenenbHas THOKOCTh
KOd(PUITMEHT aCUMMETPUH

0O O O O O O



2. Yucno, moka3bIBamoIee, BO CKOJIBKO pa3 OCHOBHOE JIOIyCKaeMOE HaIpsDKEHHE Ha CKaThe
OO0JIBIIIE TOTTYCKAEMOTO HAIPSDKEHHUSI TP pacdeTe Ha YCTOMYUBOCTH, - ATO. ..
KOX((UIIMEHT MPUBEICHUS TITUHBI
KO3 PUIMEHT TPOI0JILHOTO N3THOa
ko3 dunmeHt Diinepa
rMOKOCTh
npenenbHas TMHOKOCTh
KO3 PUITUEHT aCUMMETPUHU

O O O O O O

3. Koapuument npuBenenus 1JJIMHbI 3aBUCHT OT...
MEXaHUYECKUX CBOMCTB MaTepHaia

pa3mMepoB 1 (HOPMBI OTIEPEYHOTO CEUCHUS
YCIIOBUH 3aKperICHUs

BEJIMYMHBI JICHCTBYIOLEH HArPy3KU

JUINHBI CTEP>KHS

O O O O O

4. KoaddummeHT 3amaca mo ycTOHIUBOCTH OIPEAesSeTCs o GopMylie:
—

Oxp

5. I[J'ISI LHECHTPAJIBHO CXKAaTOI'O CTCPIKHA:

1 F
y |

KO3(PULMEHT MPUBEICHUS [UIMHBI PABEH ...
0,7

1

2

0,5

o O O O



6. [ns 1eHTpallbHO CXXaTOro CTEepP>KHSA, W3TOTOBJICHHOTO M3 Marepuaia ¢ JIOIMyCKaeMbIM
HanpspbkeHueM Ha ckatue 160 MIla, nonmyckaemast cuna paBHa ... kKH

Jr a };
A ] A P

i 0 7.00 120 | 045
X 20 | 0.96 130 | 040
20 | 092 740 | 0236

= 60 | 086 150 | 0.32

o 70 | 081 160 | 0.29

I =2580 cm* 80 | 075 170 | 026

_ 4 90 | 069 180 | 0.23

f,=1113 cm 100 | 0,60 190 | 0.21

y L A= 46.8 cm? 110 | 0,52 200 | 0,19
o 81,2
o 1405
o 1824
o 2931
o 5339
o 7754

7. I[J'I}I OCHTPAJIbHO CXKAaTOI'o CTCPIKHA, U3TOTOBJICHHOI'O U3 MAaTCpHajia C XapaKTCPHUCTUKAMU
E=2-10° MIla,

Ao = 60, Ayp = 100,

a=320 MIla, b= 1,27 MIla, -

KpUTHYCCKas Cujia paBHaA ... xkH

g

>

3
—
X
3
=
Lﬁ-\
™ I, =986 cm!
1,=597.22 cm?
Y b, 4=312cm?

78,7
296,1
4715
741,5
986,6
1430,2

O O O O O O

Kpurepun onenku:

MakcHuManbHOE KOJWYECTBO OallIOB 3a BBIITOJIHECHHE 3a,Z[aHI/Iﬁ - 3. bajutel BBICTaBIAIOTCS
MMPOMNMOPHUOHATIBHO KOJTUYCCTBY NNPABUJIBHO BBIITOJTHCHHBIX SallaHI/If/'I.



Tect 15
Tema « BLIHOCJIHMBOCTL»

1. Iluxn u3MeHeHMsI HallpsDKEHUS, IPEICTaBICHHBIN Ha PUCYHKE 101 HOMEPOM 1, Ha3pIBaeTcs ...
g, MMa 3

AN

3l—]
gEnUATAYAY L

-1

:i RVARY) W L1

CUMMETPUYHBIN
IIOJIO’KUTEIbHBIN
MyJIbCAllMOHHBIN
3HAKOIIOCTOSIHHBIN

O O O O

2. XapakTepucTUKa [IUKJIa HAMPSHKeHU, OTMEUeHHAas Ha pucyHKe uudpoii 1, Ha3pIBaeTcs. ..

g, Mh

e /"\T‘Jf
, C

\\L“;kj | \2

BEpXHEE HANPSHKCHUE
IIOJIOXKUTENBHOE HAIIPSKEHUE
MaKCHUMaJIbHOE HAIIPSKEHUE
aMIUIUTY1a LUK

Cpe/lHee 3HAaUCHUE HAPSKEHUS
MUHHUMAJILHOE HAIIPSKECHUE

O O O O O O

3. KoaddurmeHnt acumMMeTpuu paBeH 5 y IIUKIIa HAMPSHKEHUH C ...
Omax = 20MT1a; 6min = -100MI1a

Omax = -4MIla; omin = -20MIla

Omax = 25MTla; 6min = -5MIla

Omax = 25MTla; 6min = SMIla

o O O O

4. MakcuMmanbHasi aMIUIUTY/1a HAPSHKEHHUH, KOTOPYIO MaTepual criocoOeH BBIIEPKUBATH CKOIb
YTOJIHO MHOTO IIMKJIOB HAIPYXEHHI, HE pa3pylIasich, HA3bIBAETCH. . .
O TMpelenabHas aMIUIMTyAa
O Mpeaen yCTOMYMBOCTH
O Tpenes NPOYHOCTH
O TMpeJesn BBIHOCIUBOCTH

5. He umeroT puznueckoro npezesna BHIHOCIUBOCTH CIEAYIOUINE MaTepHAaIbL. . .
YYTYHBI

LIBETHBIE METAJIJIBI U JISTUPOBAHHBIE CTAIIN

O MaJIOyIJIEpOJUCTBIE CTalN

o O



O cTanu ¢ coaepkanuem yrieponaa menee 0,8%

6. 3amac MPOYHOCTH 10 TEKYYECTH JJIsl CTAHIAPTHOTO 00pasiia ¢ paboueit TOYKOH IMKIIA: Tg; O,
OIPEAEIAETCS CIEAYIOIHUM COOTHOILIEHUEM

2
=
X
=
5 I
=
5
" CcpeaHee HANpAKEHHES =
o OA/OB
o OD/OA
o OC/OA
o OB/OA
7. Koappurnment macmrabroro gakropa onpenensercs. ..
o nanuHOU pabodeit yactu oOpasia
O MacimTaboM, MPUMEHSEMBIM IIPU H3MEPEHHUH TIPeieiia BEIHOCIUBOCTH

O OTHOILIEHHWEM [MOMNEepPEeYHBIX pa3MepoB o0pas3lla B JABYX B3aUMHO MEPHEHAUKYISIPHBIX
HaIPAaBIICHUSAX
O pa3MepaMu MOIEPEYHOro ceyeHus oopasia

Kpurepun onenkmu:

MakcuManbHOE KOJWYECTBO OallJIOB 3a BBITOJIHECHHE SaﬂaHI/Iﬁ - 3. bajutel BBICTaBIAIOTCS
MMPONMOPHUOHATIBHO KOJIMYCCTBY NPABUJIBHO BBIITOJTHCHHBIX SajlaHI/IfI.

Tecr 16
Tema «KoJsiebaHusi ynpyrux cucrem»

1. Ynpyruii aieMeHT KOHCTPYKIIMH, IPE/ICTaBIEHHBIN Ha PUCYHKE, UCTIBITHIBACT KOJIEOAHHUS. . .
7

7

pacTsKEHUS — CKATHS
U3TUOHbIE
KpyTUJIbHBIE
U3TUOHO-KPYTHIIbHbBIE

0 O O O

2. J1ng ynpyroil cucTeMsl, MpeICTaBJIeHHON Ha PUCYHKE, YUCIIO CTereHel cBOOOAbI PaBHO. ..
m

1 m,
@ [ )




O O O O
Dﬁj
= WN

n=00

3. Eciu konebGanusi ynpyroil cucreMsl 3amucbiBaioTca gud@depeHIHaTbHbBIM YpaBHEHHEM

da? .
d—tf + w?z = Fysin(Qt), To cucTeMa MCHBITHIBAET. ..

O BBIHYKIACHHBIC KOHe6aHI/ISI C Y4€TOM COIIPOTUBJICHUA
O BBIHYXJICHHbBIC KOJIcOaHHsI O€3 yueTa COIPOTHRIICHHS
O 3aTyxaromuue KojJeOaHus

O He3aTyXarolue KoJeOaHusI

4. Tlepuon 3aryxammux KoneOaHuid ¢ KOIQOUIMEHTOM 3aTyXaHus N ompeaessieTcss Io
dbopmyre:

2T
O —_ —
wn
21
O = e——
VoZ—n2
2w
o T w2-n2
o _ 2T
Vo?+n?

5. Ecnu Bec MOJBEIIEHHOTO Ha KOHLE NPYKUHBI I'py3a YBEJIWYUTh B 4 pa3a (IpU HEU3MEHHOUN
KECTKOCTH IIPY>KUHBI), TO YACTOTa COOCTBEHHBIX KOJIeOaHUH rpysa. ..
o yBenuunrcs B V2 pas
O yMeHbIIMTCS B V2 pa3
O YBEIMYHTCA B 2 pasa
O YMEHBUIUTCS B 2 pa3za

6. I'py3 mMaccoif M, MOJBENICHHBI HAa TOHKOH CTaJBHOW MPOBOJIOKE JUTHHOW L, mIiomaabio
MOTIEPEYHOT0 CeYEHHUs] A CoBepIIaeT MpoAoJbHbIe Kolebanus. Ecnu rpy3 moJaBecUTh Ha MEIHOMN
MIPOBOJIOKE TEX K€ pa3MEpoB (ECT=2-105MHa; E.=1 -IOSMHa), TO YaCTOTa COOCTBEHHBIX KOJIeOaHUI

rpysa...
O YMEHBUIUTCS B 2 pa3za

O YBCIUYUTCA B 2 pa3a
O YMCHBUIUTCA B \/E pas
O YBCIUYUTCA B \/E pa3

Kpurepun onenku:

MakcuManbHOE KOJUYECTBO OalljIOB 3a BBHIIOJIHCHUE 3aﬂaHI/II>'I - 2,5 bannel BeICTaBISIOTCS
MMPOMNMOPHUOHATIBHO KOJTUYCCTBY NIPAaBUJIIBHO BBIITOJTHCHHBIX BallaHI/If/'I.



Tecr 17
Tema «Ynap»

1. unamudeckue Ko3(pUIHMEHTHI TPEACTABICHHBIX CXEM YIapHOTO HATPYKEHHUS HAXOMIATCS B
CIIEAYIOIIEM COOTHOIICHUH (O¢m(a) < Oem(0)):

I I

ka(a) < ky(6)
Ko(a) = ka(0)
ka(a) > ky(6)
ka(a) = O,Ska(m

o O O O

2. Ilpu ynape mo Oanke ¢ MOMEPEYHBIM CEYCHHEM a) WK 0) AMHaMu4eckue Kod(duumeHTs
HAXOJSATCS B CIIEAYIOLIEM COOTHOIICHUHU (H>>0y):

H

Tm_v 2 5)
2b
,f b
/2 /2 - 2b

Ka(a) = ko(6)
ka(a) = 2k0(6)
k()(a) = 015k()(6)
ka(a) = 4k0(6)

0O O O O

3. duHamuaeckne KodpGUITUEHTHI )T CUCTEM a) U 0) HaXOMATCS B CIIEIYIONIEM COOTHOIICHUU:

EA
VAR
a) =@
l

% %Y

EA
1 f,."’f vV
5) - J—<en
g Ll .

o ks(a) = ky(6)



o ko(a) = 2ky(6)
o ky(a) =0,5k,(6)
o ko(a) = 4ky(6)

4. Ecinm cTaTuyeckoe IEepEMELEHUE YIPYrold CHCTEMbl YBEIMUUTCA B JBa pas3a (IIpu
HEM3MEHHOM CKOPOCTH JBMIKYILLETOCs Tela) TO ANHAMHUYECKUH K03()(UIIMEHT IIPU TOPU30HTAIBHOM
yzape...

o yBenuuurcs B V2 pa3
O yMeHbIIMTCS B V2 pa3
O YBEJIMYMTCS B 2 paza
O YMEHBUIUTCS B 2 pa3a

5. lunaMuyeckue HaMpsHKEHUS JJIsl CUCTEM a) U 0) HaXOJATCA B CIEAYIOIIEM COOTHOIICHHUH:

EA
ra !‘{’ '|.||'
a) 4 <@
l
EA
A -
- v
o) ——=@m

< k|
o oy(a) =0,50,(6)
o oy(a) =20,(0)
o oy(a) =06y(0)
o oy(a) = 40,(0)

3amanue 6. XKecTtkocTh KOHCOIBHOM Oanku ¢ = 2 kH/cMm, a F = 8 kH.
|F
[Tporu® Ha KoHIIe OaNKK MPU BHE3AMTHOM MMOJIOMKE KOJIOHHBI PaBeH. ..

o 2cm
o 4cMm
o 6bcMm
o 8cm

Kpurepun onenku:

MakcuManbHOE KOJUYECTBO OalljIOB 3a BBHIINOJIHCHUE 3aﬂaHI/II>'I - 2,5 bannel BeICTaBISIOTCS
MMPOMNMOPHUOHATIBHO KOJTUYCCTBY NIPAaBUJIIBHO BBIITOJTHCHHBIX BallaHI/If/'I.



7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTalluu

Ne
wn Bomnpocsl k 3xk3amMmeny
1 | llenu u 3aa4u CONPOTUBIICHNUS MaTEPHAJIOB
2 | OcHOBHBIE JOMYIIEHUS U TIPUHIHUIIBI CONPOTUBIICHUS MAaTEPUAJIOB
3 | BHemHue u BHYTpEHHUE CUJIIBI
4 | PacueTHble CXEMBbI
5 | Mozenu NpoYHOCTHOM HAAEKHOCTH
6 | OcHOBHBIC BHJIBI PACYETOB B CONPOTHBIICHIUH MaTEPHAJIOB
7 Mertox ceueHuit
8 | Kmaccudukamnus npocTedinmx BUAOB HATPY>KEHUS
9 | Pactsxenue-cxkatue. [loctpoenue smtop BCD
10 | ITpumepsl MOCTPOCHHUS ITIOPBI MTPOIOIBLHOM CHITBI
11 | Onpenenenve HaNPSHKEHUN NPU PACTSIKEHUU-COKATUU
12 | ledopmanum npu pactsokeHnn-coxatuu. Koagdumment [lyaccona
13 | 3akon ['yka npu pacTsyKEHUH-CKATUU
14 | HUcnbiTanue Ha pacTsbkeHue. XapaKTepUCTUKHU MPOYHOCTH U TUIACTUYHOCTH. SIBIeHue
HaKJjena
15 | Hcnbitanue Ha cxaTtre. OcOOEHHOCTH HUCTIBITAHUS HA COKATUE
16 | [Inactuunble u Xpynkue Marepuaibl. OCOOEHHOCTH WX TOBEACHUS MPU PACTSIKCHUH U
C)KaTuu
17 | Pacyer Ha NPOYHOCTH NPU PACTIKEHUN-CIKATUU
18 | Buasl pacueToB Ha MPOYHOCTH
19 | IloHsiTHE paBHONPOYHOT'O CTEPKHS
20 | Pacyer Ha )K€CTKOCTh IPH PACTSHKEHUU-CKATUU. [10CTpOSHUE SITIOPHI TepeMEeIeHUH.
21 | 'eoMeTpuyecKHe XapaKTEepUCTUKH IUIOCKUX CEUYEHUI, X ONpe/ieeHus
22 | 'maBHBIC OCH W TJIABHBIE MOMEHTBI HHEPIIHH
23 | dopMymbl A1 ONpeeNIeHus TIIaBHbIX IIEHTPAIbHBIX MOMEHTOB HHEPLUH MTPOCTEHIITNX
CEUCHMI: TPSIMOYTOJIBHHKA, TPEYTOJIbHHUKA, KPYTa, KOJIbIA
24 | Teopema 0 CyMMHPOBAHUU MOMEHTOB MHEPLIMU
25 | Teopema o npeobpazoBaHMM MOMEHTOB HHEPIIMH IPU NapalIeIbHOM IIepeHoce ocei
26 | Teopema o npeoOpa3oOBaHHMH MOMEHTOB WHEPIMH ITPH MTOBOPOTE OCEH
27 | OmnpeneneHue MoJIOKEHUs! LIEHTPA TSHKECTH CI0XKHOM (DUTYpBI
28 | YncThIii CABHT M €r0 OCOOEHHOCTH
29 | 3akoH ['yka npu 4ucTOM ClIBUTE
30 | Kpyuenue crepkHei kpyrioro monepednoro cedenus. [locrpoerne smop BCO.
31 | Ilpumepsl NOCTPOSHUS SIIOPHI KPYTSAIIMX MOMEHTOB
32 | Omnpenenenue KacaTeNbHbIX HANPSHDKEHUH IPH KPYYEHUH
33 | IlonsipHBIIf MOMEHT COTIPOTHBIICHUS
34 | YcaoBue NpoyHOCTH NPH KPYYEHUN
35 | Ilepemenienns npu KpydeHuu. [locTpoeHne SMIOPHI YTII0B 3aKpyYHUBAHHS
36 | YcioBue KeCTKOCTH NP KPyUYEHHUH: B AOCOIIOTHBIX U B OTHOCUTENIBHBIX YTilax
3aKpyYUBAHHS
37 | Pacuer Ha cpe3 U cMsTHE
38 | IMnockwmii u3ru6. [octpoenwne smrop BCD
39 | [Ipumepsl MOCTPOCHHS SITIOPHI MTONEPEIHON CHITBI
40 | IIpumepbl MOCTPOSHUS SMIOPHI H3THOAIONTUX MOMEHTOB




Bomnpocsl k 3xk3amMeHny

n/n

41 | HopmanbHbIe HAaPsHKEHUS TPH YMCTOM U3THOe

42 | OceBoil MOMEHT CONTPOTHBIICHUS

43 | KacarenpHble HanpsbKeHUs: IpU psiMoM noniepeyHoM u3rubde. @opmyna XKypasckoro

44 | PacueT Ha IPOYHOCTH IPU MJIOCKOM M3ruoe

45 | JluddepennuanbHoe ypaBHCHHUE YIPYTOM JTUHUN OAJIKH

46 | UnTerpupoBanue nuddepeHInaIbHOT0 YpaBHEHUS YIPYTOW JTUHUN

47 | OnpeneneHue nepemMeneHnii npu u3ruoe MerogoM Mopa

48 | Yncnennsle npuiiokeHust nHTerpana Mopa. ®opmyna Cumncona

49 | Cnoco6 Bepeniaruna npu onpeaencHiu nepeMenieHnin

50 | YcioBue ®KeCTKOCTH ITPH H3ruoe

51 | Cratuyecku onpeieIrMble U CTATUYECKU Heonpeaeanmble cucteMbl. [Ipumepsl

52 | Meton cuil. AJITOpUTM METOAA.

53 | Brnusinue TemnepaTyphl Ha CTATUYECKYIO HEOMPEIEIMMOCTh. TeMiepaTypHble HApsyKEHUSI.

54 | BiusiHue HETOYHOCTH M3TOTOBIICHUS HA CTATUYECKYIO HEOPEACTMMOCTh. MOHTaKHBIC
HANPSHKEHUs

55 | lepopmarnmonHas mpoBepka

56 | Pacyer Ha IPOYHOCTH M KECTKOCTh CTATUYECKH HEOMPEEIUMBIX CUCTEM

57 | llonsiTHe HANPSHKEHHOTO COCTOSIHUS B TOUKE U €0 BHUJIBI

58 | Ten3op HanpspKEHUS

59 | HanpspkeHurs Ha HAKJIOHHBIX TUIOIIAIKAX

60 | I'maBHBIE TUIOMIAIKY ¥ TJIABHBIC HANIPSKEHUSI.

61 | Ten3zop nedopmaruu

62 | O6oOmenHsIi 3akoH ['yka

63 | [Inockoe HanpsbxkenHoe coctosinue. Kpyr Mopa.

64 | Ilpsmas 3apaga Mopa

65 | O6parnas 3amaga Mopa

66 | Teopuu npenenbHOrO COCTOSIHUS: Ha3BaHUs, KPUTEPUH PABHOIIPOUYHOCTH, PEKOMEHAALINHU K
IPUMEHEHHIO.

67 | OOmuii ciryyail Harpy>KeHHsL.

68 | Pacuer Ha MPOYHOCTH MpH OOIIEM CITydae Harpy>KeHUs

69 | YcroluMBOCTh CKaThIX cTep)kHeH. 3anada Ditnepa. @opmyia Ditnepa onpeaenaeHus
KPUTHYECKOU CHJIBI.

70 | BiusiHue crioco6a 3akperieHus CTEpXKHs Ha BeTMUUHY KpuTHueckon cuiibl. Koadduument
npuBeneHus Hbl. O000menHas Gopmyna Ditnepa.

71 | Ilpenensl npuMeHUMOCTH GopMyibl Ditniepa. 'MOKOCTb CTEpxkKHSL.

72 | Omnupuueckas popmyna SICHHCKOTO ONpeieneHnss KpUTHYecKoro HanpspkeHus. [Ipenerns
€€ MPUMEHUMOCTH.

73 | JInarpaMMa 3aBUCMMOCTH KPUTHUYECKOTO HANPSKEHUSI OT THOKOCTHU CTEPKHS

74 | IlonsiTre paBHOYCTOWYMBOCTH. Y CIIOBHE PaBHOYCTONYHMBOCTH.

75 | IlpakTHuecKuil pacueT cxKaTbIX CTep kHel Ha ycToiunBocTh. KoadduimeHnT npogoasHoro
n3ruba.

76 | YcaoBue ycToHunBOCTH. Buibl pacueToB Ha yCTOHYHMBOCTD

77 | YcTtanocTh U BHIHOCIMBOCTh MaTepuasa

78 | XapakTepUCTUKH ITUKIIOB HAMPSKCHHIHA

79 | Bunsl nuKIOB HANpsHKEHUI

80 | Kpusbie ycranoctu. [Ipenen BBIHOCTMBOCTH MaTeprana

81 | JImarpamma npeaeabHbIX aMIUIUTY/]

82 | CxemMaTH3upoOBaHHBIE TUATPAMMBI TPEJICITBbHBIX AMIUTATY/T

83 | KoHCTpYKTHBHO-TEXHOJOrHYECKHE (DAKTOPHI, BIMSIONINE HA YCTAIOCTHYIO MPOYHOCTh




Ne
Bomnpocsl k 3xk3amMeHny

n/n
84 | KoaddunmeHT 3anaca npu MUKINICCKOM HarpyKCHUH
85 | ®opmyna I'ada-Ilomnmapna
86 | CBoOOMHBIC U BEIHYKJIEHHBIE KOJICOAHUS CHCTEM C OJHOM CTETIEHhIO CBOOOTBI
87 | Knmaccudukanus BUJOB MEXaHUYECKUX KOJICOaHHIA
88 | Vder cui conpoTUBIEHUS CPEIbI
89 | IuddepennuanpHoe ypaBHEHHUE BBIHYKICHHBIX KoyieOaHuid. [logaTIMBOCTh CUCTEMBI.

Ko duument tTuHaMUIHOCTH.
90 | Pacyer Ha IPOYHOCTH U JKECTKOCTH MPHU BBIHYKJIEHHBIX KOJIEOAHUSIX CUCTEM
91 | SIBnenue pe3oHaHca
92 | OcobenHocTH yiapHoro neicTBus Harpy3ku. Buasl yaapa
93 | OcHoBHBIC HOMYIIEHUS] TEOPHH yAapa
94 | O0muii cmydaid yaapHOTO Bo3IecTBUs Harpy3ku. KosdumueHT 1nHaMHYIHOCTH B 0011IeM

Cly4ae yaapHOIo BO3JAEHCTBUS
95 | YacrtHble cirydan yaapa
96 | BeprukanbpHblil yaap ¢ yueTOM MacChl yAapseMoro Tena
97 | BeprukanpHblii yaap 6€3 ydera Macchl yapsieMoro Tena
98 | MruoBeHHOE JIEHCTBUE HATPY3KH
99 | 'opu30HTANBHBIN yaap ¢ Y4€TOM MacChl yIapseMoro Tena
100 | I'opusonTanbHEIN yaap 6€3 yuera Macchl yIapsieMoro Tejia
101 | YcnoBue npoYHOCTH TIPH yaape
102 | YcnoBue )KECTKOCTH TIPH yaape

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma nposeaeHus
Cemectp NPOMEKYTOYHOM Kputepun u HOpMBbI OLIEHKHU
aTTecTaluu
DK3aMeH Ecnu utoroselii peduTUHT
(0 HAaKOIUTEILHOMY (OTIIIHOY cocrtapisieT 85 u 6osee OamIoB
pEUTHHTY) Ecnu utoroseiit peMTUHT
«XOpOIIIOY

cocrasirszeT oT 70 o 84 GauioB

Ecnu utoroselii peduTUHT

«YIOBJIETBOPUTEIILHO
ya P COCTAaBIISIET OT 55 1o 69 O6auioB

Ecnu utoroselii peduTUHT

«HEYIIOBJIIETBOPUTEIHLHO)
YA p COCTAaBJIsIET MeHee 55 0aIoB




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yuedHoe

KoanuyecTtBO B

Ne nocooue, yueOHo- Haysmon
ABTOPBI, COCTABUTEH 3arsiaBue (3arojioBoK) T'ox m3panus ounodaunorexe /
n/n MeToinYecKoe nocooue,
OpPAKTHEYM, Ap.) HaumeHoBaHue
P ’ 9BC
1 | II. A. [TaBnoB [u ap.] ; mog | ConpoTuBiIeHHE MaTEPUAIOB Y4eOHuk 2019 OBC «Jlanb»
pen. b. E. MensHuKOBa
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHuk, yuedHoe Koi::q:}c[z;o B
Ne nocooue, yueoHo- y
ABTOpBI, COCTABUTEJH 3ariaBue (3aroJ10BOK) I'ox u3panus Ondmorexe /
n/n MeTOoANYEeCKoe mocoomne,
NpAKTREYM, Jp.) HaunmeHoBaHue
P > AP IBC
1 | T.®.T'aBpuiona, E. I1. ConpoTHuBiIeHHE MaTEPUAJIOB [IpakTukym 2016 Penosurtopuit
I'opnuenko, A. A. PazyBaes Ty
2 | T.®.T'aBpusosa, E. I1. ConpoTHuBieHHE MAaTEPHUATIOB [IpakTukym 2016 Penosuropunt
l'opnuenko, A. A. PazyBaeB Ty
3 | T. ®. I'aBpuiona, E. I1. ConpoTHuBieHHE MAaTEPHUATIOB [IpakTukym 2017 Penosuropunt
l'opnuenko, A. A. PazyBaeB Ty
4 | B.T. Xyxos MexaHuka YuebHoe nocobue 2012 OBbC «Jlanbp»




8.3. Ilepeyenb npodeccHOHAIBHBIX 0a3 JaHHBIX M HHPOPMAIMMOHHBIX CHPABOYHBIX
cucTeM

http://www.toehelp.ru/theory/sopromat/  Jlekiuun 1o  aucuuiuinHe  «CoONpOTHUBIICHHE
MaTepHaioBy, WILTIOCTPUPOBAHHBIE IIPHMEPAMU PEIIEHHS 3a/1a4.

http://technofile.ru/files/sopromat.ntml  Marepuansl  ans  ckauMBaHWs:  LINAPraliKy,
METOJMYECKHE IOCOOMsI IO pelmeHuo 3aaad, y4eOHMK @PeomocheBa 10 CONPOTHBICHHIO
MaTepUaIoB, COPTAMEHT MPOKATHBIX MPOQHIIeH, POPMYIIBL.

http://www.soprotmat.ru/ Ha caiite HaxoguTCs Kypc JIEKIHi, J1aOOpaTOPHBINA MPaKTHKYM,
My3eil paspyiieHni, yaeOHble (PUITbMBI, CIIPABOYHBIC JAHHBIE © MHOTOE JPYTOE.

http://botaniks.ru/sopromat.php Ha stom caiite ecTh BO3MOKHOCTH OECIUIATHO CKadyaTh
HPUMEPBI PEIICHUS 33129 110 COIPOTHBIICHHIO MAaTEPHUAIIOB.

http://www.1001soft.com/soft/sopromat_raschet_ploskih_balok i _ram-945.html 31ech
MO>KHO O€CIUTATHO CKa4aTh MPOrpaMMy IS pacdeTa OaioK, paboTarIINX HAa U3THO.

WebofScience [DnekTpoHHblii pecypc] : MyJIbTHAMCHHMIUIMHAPHAs pedeparuBHas 0asa
nannbix. —  Philadelphia:  ClarivateAnalitics, 2016— . - Pexum  gocryna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 5I3. pyc., aHrJL.

Scopus [DnekTpoHHbIH pecype] : pedepatuBHas 6a3a ganubix. — Netherlands: Elsevier, 2004—
. — PexxuM moctyna : scopus.com. — 3ari. ¢ skpana. — 3. pyc., aHIIL

Elibrary [DnexktpoHHBI pecypc] : HaydHas 3yeKTpoHHas OuOmmoreka. — MockBa : HOB,
2000- . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

SpringerLink [Dnextponnbiii pecypc] : [6a3a manubix]. — Switzerland: SpringerNature, 1842—
. — PexxuM noctyna : link.springer.com. — 3ari. ¢ 3xpana. — 3. anr.

ScienceDirect [DneKTpOHHBIA pecypc] : KOJUJICKIHUS DJICKTPOHHBIX KHHUT W3ATCIIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxum foctyna : sciencedirect.com. — 3ari. ¢ 3kpaHa.
— 3. aHrm.

8.4. [lepeueHb NPOrpaMMHOI0 odecredeHust

Ne Hanmenosanue IO PexBU3HUTHI Aorosopa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIefCTBUS — 6ECCPOUHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeHCTBUS — OeCCPOUHO
Office Stdandard 2016 Russian OLP NL norosop Ne 757 ot 04.07.2018, cpok
AcademicEdition JEHCTBUS — OECCPOTHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeHCTBUS — OeCCPOUHO

3 Mirapolis Human Capital Management JMIIEH3UOHHBIH noroBop Ne 42/02/22-K ot

02.02.2022, cpok nercTBUS — 110
31.08.2022



http://www.toehelp.ru/theory/sopromat/
http://technofile.ru/files/sopromat.html
http://www.soprotmat.ru/
http://botaniks.ru/sopromat.php
http://www.1001soft.com/soft/sopromat_raschet_ploskih_balok_i_ram-945.html

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

n/n

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00OPATOPHIi, MACTEPCKUX U
Ap. 00bEKTOB ISl IPOBEACHUS
NMPAKTHYECKHUX U JIAa00OPATOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Aynutopus BeO-KoHpepeHIHA. Y4eOHaAs ayAuTOpHs
JUIsL IPOBENICHNUS 3aHATHH JICKIMOHHOTO THIA. Y4eOHas
ayAUTOpUSl JJIsl TIPOBENEHMSI 3aHATUH CEMHHApPCKOTO
TUna.  YyeOHas  aymuTopus  JUIL  KYpPCOBOTO
MIPOCKTUPOBaHKs (BBINOJIHEHHUS KYpPCOBBIX pabor).
VYueOHast ayquTopus AJsl NMPOBEICHUS TPYNIOBBIX W
WHIVBHIYaJIbHBIX KOHCYJbTAlMH Y4eOHas ayquTopHs
JUISL TIPOBENICHMS 3aHATHH TEKYIEro KOHTPOJS H
npomexyrouHoii arrectaruu (YJIK-807).

OKpaH TENEeBU3NOHHBINA, IIUpMa, IMPOXKEKTOp Ha
LITATHBE, CTOII MIPEeTIo1aBaTeIIbCKIH, CTyn
MpenoaaBaTeNIbCKUiA, TpaHCMapaHT-NEePETHKKA,
CUCTEMHBIN OJI0K.

Aynmutopus BeOKoH(epeHIuil. YueOHas ayauTOpHUsL
JUIsL IPOBENICHNUS 3aHATHH JICKIMOHHOTO THIIA. Y4eOHast
ayIUTOpHs JUIA TPOBEICHUS 3aHATHH CEMHHApCKOro
THma.  YueOHasg  ayguropuss I KypCOBOTO
NPOCKTUPOBAHMS (BBINONHEHHS KYpPCOBBIX paboT).
VYueOHast ayquTopus AJsl NMPOBEICHUS TPYNIOBBIX U
WHIMBHUIYAIBHBIX KOHCYJIbTAlMH YueOHas ayIuTopus
JUISL TIPDOBENICHMS 3aHATHH TEKYIIEro KOHTpOJISL H
npomexyrouroii arrecranuu. (YJIK-810)

DKpaH TeNeBU3HOHHBIN, IIUPMa, MPOXKEKTOP Ha
IITATUBE,  CTON  MPENOJABATENbCKUM,  CTYI
MPEMNoIaBaTENbCKUA, TpaHCIapaHT-IEePETHKKA,
CHCTEMHBIN OJIOK.

ITomemieHne  AI1  CaMOCTOSTENBHOMN
obyuaronuxcs (I'-401)

paboThI

CTOJ'H)I, CTYJIbsl, KOMIIBIOTCPLI

ITomenienue JJIsL CaMOCTOSITETLHOU

obyuaroruxcs (C-508)

paboThI

Jocka ayJIuTOpHAas (MenoBas), CTOJIBI
YYEHUYECKHE, CTOJ MPEMOAaBaTeIbCKUM, CTYJIbs,
CTCHJIBI, ITKA(BL.




