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1.0. 3aBeyroniero kadeapoi
TemmorazocHa0xeHue, BEHTHIIAIMS, BOJOCHA0KEHHE U BOJJOOTBEICHHE

« _» 20 N.A. Jlymikun
(noonucs) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenannu kadenpsr «HaHOTEXHONIOTHH, MAaTEPUATIOBEICHUS M MEXAHUKI)

(mpotokoun 3acenanust Ne 2 ot «19» centsiops 2018 r.).



1. Ilean ocBOEHUNA TUCHUILIHHBI

Llenp OCBOGHMS AMCLUUIUIMHBI — HAayduTh Oynymux OakalaBpOB IMPaBHIIBHO BHIOMpPATh
KOHCTPYKLIMOHHBIE MaTepuajabl U KOHCTPYKTUBHbIE (DOPMBI, 0OECeunBaTh BBICOKHE IOKAa3aTeNH

HaJEKHOCTH,

JOJITOBECYHOCTH U

0€30IaCHOCTH

HaIps’>KCHHBIX

KOHCTPYKIMHA H  Y3JI0B

o0opynoBaHus, co3/1aBaTh 3PPEKTUBHBIC U SKOHOMUYHBIC KOHCTPYKIIHH.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

I[I/ICI_[I/IHJII/IHBI U TPAKTUKHU, Ha OCBOCHHU KOTOPBIX 6a3preTc;1 JaHHass OJUCLMIIIMHA:
BhICIIasA MaT€MaTHKa, (1)1/131/11(3, TCOPCTUUCCKAsd MCXaHHKa.

JINCIUTITMHBI U TIPAKTHKH, U1 KOTOPBHIX OCBOCHHME JTAHHOW JAMCIUIUTMHBI HEOOXOAMMO Kak
MPEAIIECTBYIONIEE: CTPOUTENIbHBIE MaTEPUaIbl, MEXaHUKA TPYHTOB.

3. [InanupyemMble pe3yJbTaThl 00yUeHHS

®opmupyemMbie
KOHTpOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NuankaTopbl 10CTHKEHUS
KOMITeTeHIU
(koA 1 HAMMEHOBaHUE)

ILnanupyemble pe3yJibTaThl
00yueHus1

OIIK-1. CiocobeH pemath
3aJ1aun
npodecCHOHATbHON
NESITEIbHOCTH Ha OCHOBE
UCTIOJTb30BaHUS
TEOPETUYECKUX U
NPaKTUIECKUX OCHOB
€CTECCTBCHHbIX U
TEXHUYECKHUX HayK, a
TaK)Ke MaTeMaTHYECKOTO
amrmapara

OIIK-1.7. Pemienue
YpaBHEHHIA, OTIMCHIBAIOIITUX
OCHOBHBIC (PH3UUECKHE
MIPOLIECCHI, C MPUMEHEHUEM
METOJIOB JUHENHON
anreOpsl 1
MaTEeMaTHYeCKOro aHallu3a

3HaTh: OCHOBHBIE METOIbI pacyeTa Ha
MIPOYHOCTb, )KECTKOCTh U
YCTOWYUBOCTb.

YMeTh: MIPOU3BOAUTH aHAIN3
pacueTHBIX CXeM, UACHTU(PUIIUPOBATH
BUJIBI IeOpMaIiu, TPUMEHSITh
METO/Ibl pacuera B COOTBETCTBHUH C
MMOCTaBJICHHOM 3a7auci,
aHAJIM3UPOBATH MOTYUECHHBIN
pe3yabTaT U JIeNIaTh BHIBOJBI O
paboTOCITOCOOHOCTH KOHCTPYKITUH.

Bnaners: MeToamu pacuera Ha
MPOYHOCTh, KECTKOCTh U
YCTOMYMBOCTH THUITOBBIX PACUETHBIX
CXEM.




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

®opMbI TEKYyLLET0

Bun . KOHTPOJIA
Monayab . HaumenoBanue TeM 3aHATHH
(pasnen) yueOHoit (yae6moii padoTI) Cemectp| O0beMm, 4.| Bamabsl | UHTEepakTHB, 4. (HamMeHOBaHMe
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 7 |Jlek 9 Merto/ cuiT MPUMEHUTEIBLHO K TPEM BUAM 4 2 - - Bomnpock! k 3x3ameny
nedbopMaruu. 1-6

Mopgyns 7 |IIp 13 Pemenue 3ampau no reme "Pacuer ctatuuecku 4 2 2 - KommekT 3ananuit
HEOIPEIETUMBIX CUCTEM MPH PACTSIKEHUH - st [p 13
cxatun"

Monyns 7 |IIp 14 Pemrenue 3agad mo teMe «PacyeT cTaTHYECKU 4 2 2 - KommnekT 3aganuit
HEOIPEIEIUMBIX CUCTEM IIPU PACTSKECHUU — s [p 14
CHKATUN»

Monyns 7 |PI'P 4.1 |CamocrtosTensHoe perieHre 3a1ad no Teme: 4 3 10 - Komiiekr 3agayg miist
«Pacyer Ha IPOYHOCTH CTATUYECKH PI'P 4.1
HEONPEIETUMBIX CUCTEM IIPU PACTSIKEHUU-
CHKATUU»

Mopnyns 7 | Jlek 10 VYuer cuMMeTpuur NpU PacKpbITUU CTATUYECKOM 4 2 - - Bomnpock! k 3x3ameny
HEONPEACITNMOCTH. 1-6

Mopayns 7 |IIp 15 Pemrenue 3agad mo teMe «PacyeT cTaTHYECKU 4 2 2 - KommnekT 3aganuit
HEOIPEeMMBIX OaJIOK MPH U3rHOe» st [p 15

Monyne 7 |JIab 6 OrnpezeneHre MOMEHTA 3allleMJICHUS 4 2 2 - KommekT 3ananuit
OJHOMPOJIETHOW CTATUYECKH HEOTPEACITUMOI s JIao 6
Oasku.

Mopnyns 7 |IIp 16 Pemenue 3agau no reme: «Pacuer Ha MPOYHOCTH 4 2 2 - KommnekT 3aganuit
Y KECTKOCTh CTaTHYECKH HEONPEICITUMON paMbD) st [p 16

Mopayns 7 |PTP 4.2 |CamocTosiTenbHOE pelieHue 3a1ad o TeMe: 4 5 16 - KommekT 3anau st
«Pacuer Ha MPOYHOCTH U KECTKOCTh CTATUYECKHU PI'P 4.2
HEOIPEIEIUMON paMbI»

Monyns 8 | Jlek 11 Hanpsoxennoe u 1eopMupoBaHHOE COCTOSTHHE B 4 2 - - Bormpocs! k 3k3aMeny

touke. Teopuu mpounoctu. OOmuii coyyan
Harpy>KEHUA.

7-18




®opMbI TEKYyLLET0

Bun . KOHTPOJIA
Monayab . HaumenoBanue TeM 3aHATHH
(pasnen) yueOHoit (yae6moii padoTI) Cemectp| O0beMm, 4.| Bamuasl | UHTEepakTHB, 4. (HamMeHOBaHMe
padoThI OLIEHOYHOI'0
cpeacTBa)

Mopayns 8 |IIp 17 Pemenue 3agau Ha Temy «PacyeT Ha MPOYHOCTH B 4 2 2 - Kommnekr 3amannii
YCIOBUSIX CI0KHOI'O CONPOTHUBIICHUS s Ilp 17

Mopayns 8 |IIp 18 Pemenue 3agau Ha Temy «PacyeT Ha MPOYHOCTH B 4 2 2 - Komnnekr 3amannii
YCJIOBHSIX CJIOKHOTO COITPOTHUBIICHUSI» st [Ip 18

Monayns 8 |PI'P 5 CamocTosiTeTIbHOE pENIeHUE 3314 110 TEME 4 4 14 - Komiiekr 3agau miist
«Pacder Ha IPOYHOCTH MPOCTPAHCTBEHHO PIP 5
JoMaHoro Opycay

Mopaynes 8 | Jlek 12 Ornpenenenue nepeMenieHnii Ha 4 2 - - Bomnpocsl k 3x3aMeHy
MPOCTPAHCTBEHHOM pamMe. Y CTOWYHUBOCTh CHKATHIX 19-21
crepxHeil. Dopmyiia Diinepa.

Monyne 8§ | JIab 7 Omnpenenenue nepeMenieHuit CBO00IHOTO KOHIIA 4 2 2 - KommekT 3ananuit
JomaHoro Opyca. st JTab 7

Monyns 9 | Jlek 13 Pacuer Ha yCcTOMYMBOCTS 32 IIpeACIIaMU 4 2 - - Bormpocs! k 3k3aMeny
MPONOPIIMOHATBHOCTH U C TIOMOIIBIO 22-26
K02 pHLIMEeHTa TPOAOIBHOTO N3rHoa.

Mopayne 9 |IIp 19 Pemenue 3agau Ha remy «OnpeaeneHue 4 2 2 - KommnekT 3aganuit
KPUTHYECKUX [TapaMETPOB CKATOIO CTEPKHS IIPU s [p 19
MOTEPE YCTONUMBOCTH

Monyns 9 |IIp 20 Pemrenue 3agad mo treMe: «PacdeT C)KaThIX CTOCK 4 2 2 - KommnekT 3aganuit
Ha YCTOMYUBOCTB 110 IPY30I0AbEMHOCTI st [p 20

Monyns 9 |PI'P 6.1 |CamocrosTensHoe pereHre 3a1ad no Teme: 4 3 10 - Komiiekr 3agau aiist
«Pacuer cxKatoi CTOWKHA Ha YCTOMYUBOCTb» PI'P 6.1

Mopayns 9 |IIp 21 Pemenue 3agau no reme: «lIpoexkTrupoBOYHBII 4 2 2 - KommekT 3ananuit
pacyeT Ha YCTOMYHUBOCTHY st [p 21

Mopnyns 10 |Jlex 14 Pacuer Ha BBIHOCIIMBOCTH IIPU OAHOOCHOM U 4 2 - - Bormpocs! k 3x3aMeny
JIBYXOCHOM HAaNps>KEHHOM COCTOSIHHH. 27-35

Mopyns 10 |IIp 22 Pemenue 3agad no reme «Pacyer Ha MPOYHOCTH 4 2 2 - KommnekT 3aganuit

IIPU IIOBTOPHO-IIEPEMEHHBIX HArpy3Kax»

st [p 22




®opMbI TEKYyLLET0

Bun . KOHTPOJIA
Monayab . HaumenoBanue TeM 3aHATHH
yueOHoit N Cemectp| O0beMm, 4.| Bamuasl | UHTEepakTHB, 4. (HamMeHOBaHMe
(pa3nen) (y4eOHoii paboThI)
padoThI OLIEHOYHOI'0
cpeacTBa)
Mopayns 10 |PI'P 6.2 | CamocTosiTenbHOE pelieHre 3a1ad no TeMe» 4 3 10 - Komiiekr 3agau aiist
Pacuer Ha pOYHOCTH Basa pU OBTOPHO- PI'P 6.2
MEPEMEHHBIX Harpy3Kax»
Mopyns 11 |Jlek 15 Konebanus MeXaHUYECKUX CUCTEM C OTHOMN 4 2 - - Bomnpocsl k 3x3aMeny
CTENEHBIO CBOOOIBI. 36-41
Mogyns 11 |IIp 23 Pemenue 3anau no reme «Pacyer Ha MPOYHOCTH 4 2 2 - KommekT 3ananuit
MOJAMOTOPHBIX OAJIOK» st [p 23
Mopnynbs 11 |Jlek 16 PacdeT Ha MPOYHOCTH M )KECTKOCTh MPH yJape 4 2 - - Bomnpocs! k k3. 42-52
Monyns 11 |IIp 24 Pemenue 3agau no reme «Pacyer ynpyrux cucrem 4 2 2 - Komnnekr 3amannii
B YCJIOBUSIX YAAPHOI'O BO3JACUCTBUS» s [p 24
Mopayns 11 |PI'P 6.3 CamocTosiTeTbHOE pENICHHE 3a1a4 110 TEME: 4 3 10 - Komiiekr 3agau aiist
«Pacyer Ha MPOYHOCTH U )KECTKOCTh OATIKU TPU PI'P 6.3
MIOTIEPEYHOM YyJape»
Mopnyns 11 |IIp 25 Pewmenune 3anau no reme «Pacuer ynpyrux cucrem 4 2 2 - KomruiexT 3aganuii
B YCJIOBHUSIX YJQPHOTO BO3JEHCTBUS) st [p 25
Mogyns 11 |Jlek 17 O06001IeHre MaTepraa 1Mo AUCHUILIIINHE 4 2 - - Bompocs! k 3k3. 1-52
Mopaymu 7- |PI'P PykoBoactso PI'P 4 1 - -
11
Monymu 7- |Cp [ToaroToBka K KTOrOBOMY TECTUPOBAHUIO 4 33,65 - - Bomnpock! k 3x3ameny
11 (KOHTPOJIB) 1-52
Moaymu 7- | TU TecT UTOTOBBIN 4 2 100 - TecToBbIC 3a7aHUS B
11 0aze LIT
Monymu 7- |ITA [IpoMexxyTouyHas arTecTanus: SK3aMeH 3 0,35 - - HtoroBeii pedTUHT
11
Hroro; 108 100+100

Cxema pacueta UTOroBoro 6auia: Texkyumii peiiTuHr (Bce 3aHSITHS H IPOMEKYTOUHBIE TecThl) + Pe3yJIbTaT HTOr0BOro TeCTa M Bee JeJIUTCS Ha 2
+ Bb (ec1u BB npexycmoTrpensr)




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

[Ipy n3ydeHun aucHMIUIMHBI «CONPOTUBIECHUE MaTepUaoB 2" MCMOIB3YIOTCS CIEAYIONIUE
O6p&30BaT€.HBHBIe TEXHOJIOTHUHU:

- TEXHOJIOTUU TPaJULUOHHOro oOyueHHs B (hopMme JIeKUui, Ja00paTOPHBIX, MPAKTHUYECKUX
3aHATUI U CAMOCTOSATENILHON PabOTHI CTY/ACHTOB;

- TEXHOJIOTHs Oa/IbHO-PEUTUHIOBOM CHCTEMBI OLIEHKH YCIIEBA€MOCTH CTYAECHTOB, BKJIOYas
TECTUPOBAaHUE KaK (JOPMY UTOTOBOT'O KOHTPOJISI 3HAHUHN CTYJIEHTOB;

- DJIEMEHTHI MPOOJIEMHOTO OOYYECHHS B BUJE HAJUYHS BOIPOCOB MPOOJIEMHOTO XapakTepa B
3aJadax pacyeTHO-MIPOCKTUPOBOYHBIX Pa0OT U TpeOOBaHMU aHaiIM3a MOJYYEHHBIX PE3yJIbTaTOB C
MIOCJICTYIOIIM BBIBOJIOM TIO PEUICHUIO 33/1a4H.

6. Meronuyeckue yKa3aHUs MO0 OCBOECHUIO JUCIUILIHHBI

1. H3ydeHue TEOpPETHUECKON 4YACTH TEMbl KaXKIOTO MOJIYJA CIEAyeT Ccpa3y 3aKperuisiTh Ha
pELICHNUH 3a/1a4 110 JaHHOW TeMe.

2. Tlpucrymnas K pemeHuto 000l 3a1a4u, ClIeAyeT BHUMATEIbHO MPOYUTATh TIOCTAHOBKY 3aJaun
1, B COOTBETCTBHUE C HEH, BRIOUPAThH aITOPUTM PEIICHUS.

3. Ilpu odopmieHnn pemeHus 3agad peKOMEHYeTCsl CTPOro CJIeJ0BATh TUIIOBBIM aIrOPUTMAM H
3aKaHYMBATh BHIBOJIAMH IO pe3yIbTaTaM pacueTa.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemecrt Koa koHTpO/IMpyemMoil KOMIIETeH U HaunMeHOBaHHE
P (usu ee wacTH) OLIEHOYHOTO CPEe/ICTBA

TectoBbie 3amanuss NeNe 1-30
Kommnnekrtsl 3amanuii kK PI'P NeNe 4-6
4 OIIK-1 Bomnpocs! k s3x3ameny NeNe 1-52
KomMrinekTsl 3a1anuii kK 1a00paTopHO-
MpaKTUYECKUM 3aHATHSIM NoNo 6-7

7.2. TunoBble 3aJaHUS1 MM HHbIE MaTepHAJIbl, HEOOX0AMMBIE VIl TEKYLIero KOHTPOJIs

7.2.1. KoMIuieKT 3aaHuii 1J1s1 IpaKTH4ecKkoro 3ansarus Nel3

Tema: «PacueT cTaTHYeCKH HEOIIPEACIUMBbBIX CUCTEM IPH PACTHKCHUHN-CKATUN>

Tunosoii npumep 3axaHus

JIByxcTymeH4yaTelii Opyc € JKECTKO 3allleMJICHHBIMH KOHIIAMH HArpy>KeH CHCTEMOM
OCCBbBIX HAarpy3oK. OHpe,Z[G.HI/ITB U3 YyCJIOBHUA HNPOYHOCTH BCINYHHY ,Z[OHyCKaeMOI\/'I IJiomaaun
MOTNIEPEYHOr0 ceueHus Opyca [A], eciaum W3BeCTHa BEIWMYHMHA JOMYCKAEMOTO HAMPSKCHHS

[6]=160 MIla, moay:s ynpyroctu E=2x10° MIla.

AFA A,A
/ 20
/
F60cH
2 | 12 %
| El

Kpurepun onenkmn:
2 GaJia - eCJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOJHEHA MIPaBWIbHO B 00beMe 70-100%. 1 6amnn - ecm

CaMOCTOsTeIbHAS 33/1a4a BIIOJHEHA MPaBIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS
3a/1a4a BBITIOJHEHA MPaBUILHO B mpenenax 0-40%.

7.2.2. KoMIUIeKT 3aiaHuii 1J1s1 IPaKTH4ecKoro 3ansarust Nel4

Tema: «PacueT cTaTHYeCKH HEOIIPEACIUMBbBIX CUCTEM IPH PACTHKCHUHN-CXKATUN>

Tunosoii npumep 3axaHus

AA A0A
ﬁ 20
/ 7
F=60kH
—_—
2 | 12 7
[ [=1m




Omnpenenutpb, Kak u3MeHUTCA [A], ecnu Opyc IOMONHUTENBHO K BO3JCHCTBUIO HArpy30K
Oyner Harper Ha BenuunHy At=40°C u eciau y4ecTb, 4TO OpyC M3rOTOBIICH KOpO4Ye 3aJaHHOMN
mmnbl Ha  6=0,01%(01+02). Kosdduument mumueiinoro pacmmpenus O =1,25x1071/°C,

Moynb yrpyroctu E=2x10° MITa.

Kpurepun onenkmn:
2 GaJia - eCJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOTHEHA MIPaBWIbHO B 00beMe 70-100%. 1 6amnn - ecm

CaMOCTOsTeIbHAS 33/1a4a BIITOJIHEHA MPaBIWIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS
3a/1a4a BBITIOJHEHA MPpaBUILHO B mpenenax 0-40%.

7.2.3. KoMIuIeKT 3aiaHuii 1J1s1 IPAKTHYeCcKoro 3ansarust NelS
Tema: «Pacyer cTaTHyecKH HeonpeaeJTUMbIX CHCTEM MPU U3rude»
Tunosoii npumep 3axaHus

Jns naHHOM Oanku pacKpbITh CTaTHYECKYIO HEONPENEeTUMOCTb, MOA0OpaTh M3 YCIOBHUS
MIPOYHOCTH B KQUECTBE MOMEPEUHOTr0 ABYTaBPOBBINA mpoduiib, eciau [6]=160 MIla.

q?ﬁ}q Mt v

y TIPyyeeyy

1¢ o Feditl & 8 A \/J
Tm fre T M

Kpurepun onenkmn:
2 GaJia - €CJIM CaMOCTOSITENIbHAS 3a/a4a BBITIOHEHA MPaBUIbHO B 00beMe 70-100%. 1 6amnn - ecm

CaMOCTOsTeIbHAS 33/1a4a BIIOJIHEHA MPABIIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS
3a/1aua BHINIOJHEHA IpaBUIIbHO B mipeaenax 0-40%.

7.2.4. KoMIuIeKT 3aiaHuii 17151 1a00paTOPHO-NIPAKTHYECKOro 3aHATHA Ne6

Tema: «OmnpenesneHne MOMEHTA  3alleMJIEHUSI  OJHOINPOJIETHOH, CTATHYECKH

HeomnpeaeTuMOl 0aaIKm»

TunoBoi npuMep 3a1aHuA
DKCHEPUMEHTAIBHO M TEOPETUYECKU OIPEACIUTh 3HAYEHWE MOMEHTa 3alleMJICHHS
OJTHOTIPOJICTHOM CTaTHYECKH Heompeaenumon Oanku, ecnmu Fi=1,5kr, Fo=2kr, [;=300mMm,
[>=700mm, [;=600MM. CpaBHUTH pe3yNbTaThl U CAETIATh BBHIBOBI.
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Kpurepun onenkn:

2 Gayuta - ecii SKCIIEPUMEHTAIbHAS M TEOPETUUYECKAst YaCTH PAOOTHI BHIIOIHEHBI IPABIIBHO B 00beMe
70-100%. 1 Gamn - ecinu SKCIEPUMEHTAIbHAS U TEOPETUYECKast YaCTH pabOTHI BBIOIHEHBI IPABHIEHO

B 00beme 40-70%. 0 GaioB - eciu SKCIIEPUMEHTANIbHAS U TEOpEeTUYecKasi YaCTH PaOOThI BBITIOIHCHBI
npaBmibHO B mpenenax 0-40%.

7.2.5. KoMIUIeKT 3aJaHuil 1J151 MPAKTU4YecKoro 3ansarus Nel6
Tema: «Pacyer cTaTHYecKU HeonpeaeJMMbIX paM NP U3rude»

TunoBoi npuMep 3a1aHuA

Jns naHHOW pamMHON KOHCTPYKIMH TMOAO0OpaTh U3 YCIOBHUS MPOYHOCTH B KayecTBE
IIONIEPEYHOI0 CEUEHMs JIEMEHTOB JBYTABPOBBIM MPOQUIIb, €CIH KECTKOCTh CEYEHUIl Bcex

El
JJIEMEHTOB OJIMHAKOBA ? =1, [6]=160 MIla. OnpenenauTs rOpU30HTAIBLHOE IIEPEMEIICHNE
E

c

Y3JI0BBIX TOYEK U IIOCTPOUTH IIPUMEPHBIN BUJI YIIPYTOW JIUHUU PaMBI.

v F20kH

23

ezzdd
Kpurepun onenkmn:

2 GaJia - eCJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOTHEHA MIPaBWIbHO B 00beMe 70-100%. 1 6amnn - ecm

CaMOCTOsTeIbHAS 33/1a4a BIIOJHEHA MPaBIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS
3a/1aua BHINIOJHEHA IpaBUIIbHO B mipeaenax 0-40%.

7.2.6. KoMIuiekT 3aiaHuii 1J1s1 IPaKTH4ecKoro 3ansrust Nel7
Tema: «OnpenesieHue HaNpPsZKEHUH ¢ MOMOLIbI0 Kpyra Mopa»

Tunosoii npumep 3axaHus

B cTepikHE ¢ TMIOmAAbI0 TomepeyHoro ceueHus A=5x10% M?, pactaruBaeMoM cuioi
F=50kH, onpenenuTs ¢ nomolupo0 Kpyra Mopa HOpMaJabHOE M KacaTeJIbHOE HaIIPSKEHHUS,

o}
BO3HHMKAIOIIME Ha IUIOLIA/IKe, HAKJIOHEHHOH Moja yrioMm 30"« MONIEPEYHOMY CEYEHUIO
CTEPXKHS:
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Kpurepum onenku:
2 baa - eciii caMOCTOsATeNbHAS 3aj[aua BBINOJIHEHA IPAaBUIILHO B 00beMe 70-100%. 1 Gar - ecim

CaMOCTOsTeIbHAS 33/1a4a BIITOJHEHA NPaBIIBLHO B 00beMe 40-70% 0 6asioB - eciii caMOCTOSITENbHAS
3a/1aua BHINIOJHEHA IpaBUIIbHO B mipeaenax 0-40%.

7.2.7. KoMIuIeKT 3aiaHuii 17151 1a00paTOPHO-NPAKTHYECKOro 3aHATHS Ne7
Tema: «OnpenesieHue nepeMenieHnii CBOOOTHOr0 KOHIA JIOMAHOT0 Opyca»

Tumnosoii npumep 3agaHus

DKCIEPUMEHTAIFHO ¥ TEOPETUYECKH OIPEACIUTh TOPU30HTAIBHOE, BEPTHUKAIBHOE
nepeMeIeHre 1 yroj IoBOpoTa CBOOOAHOTO KOHIIa JiomaHoro opyca, ecnmu F=10H, /=600mm.
CpaBHUTH Pe3yJbTaThl U CAETATH BBIBOJIBI.

HPoCMPaRE HeERNBI

AoMansili opye
OHOPHAT
CHORT

300 aou

200 2o

H=

ZOPUIOHMITIBHOZ0

HEPEMEWEHIR

1 —wnouramop sepmuramnozo
- 325 au . HEPEMETYEHIR
- [ = M Hodeecra
¢ Zpyson
. 650 au . e PasmMepr] ceueHHA
'Y
2

o X

i

A)

d =20 s

Kpurepun onenkmn:
2 Gayta - ecii SKCIIEPUMEHTAIbHAS M TEOPETUUYECKAst YaCTH PAOOTHI BHIIIOIHEHBI IPABIIBHO B 00beMe
70-100%. 1 Gan - ecinu SKCIIEPUMEHTAIbHAS U TEOPETUYECKast YaCTH pabOThI BBIOIHEHBI IPABHIEHO

B 00beme 40-70%. 0 GatoB - eciau SKCIIEPUMEHTAIbHAS U TEOpEeTUYecKasi YaCTH PaOOThI BBITIOIHCHBI
npaBmisHO B mpenenax 0-40%.

7.2.8. KoMIuIeKT 3aiaHuii 1J1s1 IPaAaKTH4ecKoro 3ansarust Nel8
Tema: «Pacyer Ha IPOYHOCTH B YCJIOBHAX CJI0KHOTO CONPOTHBICHHD)
Tumnosoii npumep 3agaHus

Jlns. maHHOW KOHCOJIBHOM pambl, U3TOTOBJICHHON M3 €IMHOT0 MPYTKa MPSMOYTOJbHOTO
CeUEHHs] M HArpy)KeHHOH MPOCTPAHCTBEHHOW CHCTEMOW cui, Mmoxo0paTth W3  YCIOBHS

IPOYHOCTH pa3Mepbl MPSIMOYTOJBHOrO ceueHus h u b. [IpHHATH BENMYHMHY IOMYyCKaeMOIo
HanpsokeHus [6] = 160 MITa, h/b =2.



=1 m

= kH
[ 720,

F=20K
Kpurepun onenkn:
2 GaJia - €CJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOJHEHA MIPaBUIbHO B 00beMe 70-100%. 1 6amnn - ecm
CaMOCTOsTeIbHAS 33/1a4a BIIOJHEHA NPaBIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS
3a/1a4a BBITIOJHEHA MPaBUILHO B mpenenax 0-40%.

7.2.9. KoMIuIeKT 3aJaHuil 1JI51 MPAKTU4YecKoro 3ansarTus Nel9
Tema: «1IpoeKTHPOBOYHBIN PACYET CKATHIX CTOCK HA YCTONYMBOCTD)
TunoBoi npuMep 3a1aHuA

Croiika jHO#M {=1 M ¢ IIapHUPHO ONEPTHIMU KOHIIAMU U MIPOMEKYTOYHON IIAPHUPHON
omopoit mocepenune cxumaercs cuiaor F=20 kH. IlomoOpars BenwumHy pasmepa a
MOTIEPEYHOT0 CEYCHHUsI CTOMKHU, 00ECIIEUnB €€ yCTOMUYUBOCTD, €CIIH JOMYCKaeMOe HaIpsKEHUE
Ha cxatue [o]c=160 Mlla. Jlisg CHOpoOeKTUPOBAHHOW CTOWMKH ONPEACIUTh BEIUYUHY
KPUTUYECKON CHUIIBI M KO UIMEHT 3amaca yCTOWYHMBOCTH.

F=Z00kH
M
K 02a
I f 1
5 - 05 M | U=73
\
2
| v g %
==05M “
7 J
.ff M
a

Kpurepum ouenku:

2 Gana - eciii CaMOCTOATENbHAS 3a]ja4a BHIITOHEHA IPaBMIIbHO B 00beMe 70-100%. 1 6am - ecom
caMOCTOSITEeTbHAs 3a/1a4a BBITIOJTHEHA MPaBUILHO B 00beMe 40-70% 0 6amioB - ecimm caMoCTOsTeTbHAs
3a/1aua BHINIOJHEHA IpaBUIIbHO B mipeaenax 0-40%.

7.2.10. KoMiuieKT 3aaHuil 1J1s1 TPAKTHY€eCKOro 3aHsaTus Ne2(
Tema: «Pacyer cKaTbIX CTOEK Ha YCTOMYHUBOCTH M0 KOIPPUUHEHTY O»
TunoBoi npuMep 3a1aHuA

JI1si LEeHTpanbHO CXKATOIO CTEPKHS C PA3NMYHBIMU YCIOBUSMM 3aKPEIUICHHUS B
IJIOCKOCTSAX XZ WM Yz, U3TOTOBJIEHHOIO M3 Marepuana ¢ JOIyCKaeMbIM HANpsIKEHHEM Ha



cxarue 160 MIla, onpenenuTs BEIMYUHY JOIYCKAaeMOM CHIIBI C MOMOIIBIO KOd(pQHIHeHTa
MPOJIOJIBHOTO M3rHoa.
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Kpurepun onenkmn:
2 GaJia - eCJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOTHEHA MPaBUIbHO B 00beMe 70-100%. 1 6amn - ecm

CaMOCTOsTeIbHAS 33/1a4a BIIOJHEHA NPaBIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS
3a/1a4a BBITIOJHEHA MpaBUILHO B mipenenax 0-40%.

77

N Z
y A (0] A Q
A 0 1,00 120 | 0,45
20 | 0,9 130 | 0,40
x [ 40 [ 092 140 | 0,36
<]% 60 | 0,86 150 | 0,32
70 | 0,81 160 | 0,29
80 | 075 170 | 0,26
o 4 90 [ 0,69 180 | 0,23
VI =1 = 188.5 M’ [—=rr—a—es 190 | 0,21
v A=37.7 cm? 110 | 0,52 200 | 0,19

7.2.11. KomnuiekT 3aqaHuil Il NPAKTHYeCKOro 3aHaTus Ne21

Tema: «Pacyer c:KaTbIX CTOEK HA IPY30M0AbEMHOCTD 10 YCTOHYHUBOCTH»

Tunosoii npumep 3axaHus

Croiika, nMerolas MOMEepeYyHoe CeYeHUe B BUAE ABYX IiBeiwiepoB Ne 12, Harpyxkena

OCEBOM CxKUMaromei Harpy3koit F. Marepuan croiiku Ct2 ¢ (O =140MIla . ycnous

3aKpCIICHUA OJWHAKOBEI B IINIOCKOCTAX X0Z U YOZ.

a). Paccrosinue
KOHCTPYKIIUH.

«X»

MEXIY

BCTBAMU

Z
L_’Br nOI'[?p?‘:([i:,?!EmC[f‘i?HlI?
¥
Yo
 — —
Ilpeanep
/] X
.3" l
0 — —
X | — —— |
TpeOyeTcst onpeneanTh:
CTOHKH, 00eCIeUYnBaroIIee

PaBHOYCTOWYUBOCTD

b). Benuuuny nomyckaeMoil Harpy3Ku, UCHOIb3YsS KOA(PGUIMEHT MPOIOIBLHOIO U3ruoa.
¢). Bennuuny kpuTHYECKOM CHIIBI M KO3 (UIIMEHT 3amaca yCTOHYUBOCTH.

Kpurepun onenkmn:
2 GaJia - eCJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOTHEHA MIPaBWIbHO B 00beMe 70-100%. 1 6amnn - ecm

CaMOCTOsTeIbHAS 33/1a4a BBIIOJHEHA MPaBIIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS
3a/1a4a BBITIOJHEHA MPaBUILHO B mpenenax 0-40%.



7.2.12. KoMnuieKT 3a0aHuil I NPAKTHYECKOro 3aHATHA Ne22
Tema: «Pacyer Ha IPOYHOCTH NPH MOBTOPHO-IIEPEMEHHBIX HATPY3KAX»
Tumnosoii npumep 3axanus

VY4acTok Bajma ¢ KOHUCHTPATOPOM HANpPSDKECHUM B BUIE BBITOYKH IIOJBEPraeTcs
COBMECTHOMY JICHCTBHIO M3TrM0a M KpydyeHUs. 3HaUCHUE U3TMOAIOIIEr0 MOMEHTa U3MEHSIEeTC s

max min
B muanasome: M, =08xHm, M;" =-0,8kHM, xpyramero momenra — MKman =2kHwm,

M, =0. 3nauenus reomerpudeckumx pasmepoB Bama: D =355wmm, d=50mm, =2 MM,

_D-d

—
o5 =1000MTIla, o, =800MIla, -1 =400 MlIla, ¢, =390MTIla, T-1 =240 MIla. Tpebyercs
OIpCACIINTH KOS(b(l)I/IHI/IeHT 3araca 1mo BBIHOCIMBOCTU MU IO TEKYYCCTH M CACJIAaTh BBIBOJbLI O
HanboJee BEPOSITHOM MEXaHU3ME Pa3pyLICHUS.

t Ban wnsroroBnen u3 cramm 40XH ¢ MexaHMYECKMMM XapaKTEPUCTUKAMM:

'
- %I\/I(p

Mo..
'VL<<k c{* Q&()()M.
|

noHKas 00noHka / =

Kpurepum ouenku:

2 Gana - eciii CaMOCTOATENbHAS 3a]]a4a BHIITOHEHA PaBUIIbHO B 00beMe 70-100%. 1 6amr - ecom
caMoCTOsTeIbHAas 3a/1a4a BBITIOJTHEHA MTPaBUILHO B 00BbeMe 40-70% 0 6amios - ecinu caMoCTOsSTeIbHAS
3a/1aua BHINIOJHEHA paBUIIbHO B mipeaenax 0-40%.

7.2.13. KoMmnuieKT 3aqaHuil I NPAKTHYECKOro 3aHATHA Ne23
Tema: «Pacyer Ha NPOYHOCTH MOAMOTOPHBIX 0ATOK»
Tunosoii npumep 3axaHus

Ha KOHCOMBHOM ydYacTKe IBYXOIOPHOW Oaliku, WM3TOTOBJCHHOW w3 nByTaBpa NelO,
ycTaHoBIEeH aekTpoasurarensb Becom F=0,2 kH. Yucno o6oporo anexrpoasuraresnss N=600
00/MUH. AMIUIMTYHOE 3HAYCHUE IIEHTPOOEKHOW CHJIbI, BO3HUKAIONIEH TNpHU BpaIICHUH
portopa Fo=0,2F.

FosinQt L y

5 | il

=005 M |

=t

[TpousBecTn MpOBEpPOUYHBIN pacdyeT Ha MPOYHOCTHh MOJMOTOPHON OAJIKM M OMPEAeTUTh
3HaueHue {, Ipu KOTOPOM BO3MOXKHO HACTyIUIEeHHE pe3oHaHca. CONpPOTHUBIEHHEM CpEJbI
npeneOpeus. Jlomyckaemoe HanpspkeHUe [6] mpuHATh paBHbIM 160 MIla.

Kpurepum ouenku:

2 Gana - eciii CaMOCTOATENbHAS 3a]ja4a BHIITOHEHA paBMIbHO B 00beMe 70-100%. 1 6amt - ecom
caMoCTOSTeIbHAas 3a/1a4a BBITIOJTHEHA MTPaBUILHO B 00beMe 40-70% 0 6amios - ecinu caMoCTOsSTeIbHAS
3a/1a4a BBITIOJHEHA MPpaBUILHO B mpenenax 0-40%.



7.2.14. KoMIuIeKT 3aaHuil 1J15l TPAKTHYECKOro 3aHsaTus Ne24
Tema: «PacdyeT Ha MIPOYHOCTH U KECTKOCTH 0AJKHU MPH MONEPEYHOM yAape»
TunoBoi npuMep 3a1aHuA

Ha 3anmannyio 6anky c¢ BbicoThl H=0,5m cBOOOIHO ManaeT abCONIOTHO KECTKOE TEIO
maccoil m. IlomepeuHoe cedeHue OalKkd COCTABHOE — COCTOMT W3 YETHIPEX CTalbHBIX
paBHOOOKHX yrosnkoB Nel(, cBapeHHBIX MeXIy coOoi. Onpenenurs JOMYCTUMYIO BETUUYUHY

Macchl NAJAIOIIEro Tena [m], npu KOTOpoil Oyaer oOecreyeHa MPOYHOCTH OAJKH, €CIU
5

[O' ] = 160MH61, E=2-100Mlla. [IpoBepUTh BBHIMOIHEHUE YCIOBUS KECTKOCTH, IPHHSIB

[5 ] =3 MM . Maccoit 6anku npeHeOpeyb.

|y
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J
1

x
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™ =|= ™ L :

(1

M
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Kpurepun onenkmn:

2 GaJia - eCJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOHEHA MPaBUIbHO B 00beMe 70-100%. 1 6amnn - ecm
CaMOCTOsTeIbHAS 33/1a4a BIIOJIHEHA MPABIIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS
3a/1a4a BBITIOJHEHA MPaBUILHO B mpenenax 0-40%.

7.2.15. KoMIuieKT 3aaHuil 1J15l TPAKTHYECKOro 3aHsaATHs Ne25
Tema: «PacdyeT Ha MPOYHOCTH U KECTKOCTH 0AJKHU MPH MONEPEYHOM yAape»

TunoBoi npuMep 3a1aHuA

Ha ympyryio 6anky 3aaHHOTO MONEPEYHOr0 CEYEHHUsS C BBICOTHI H=24cM CBOOOIHO MajaeT
a0COJTIOTHO KecTKoe Testo Maccoid m=40kr. [Ipon3BecTr MPOBEPKY MPOYHOCTH M KECTKOCTH OAJIKH.

Jlonyckaemoe Hanpsbkenue [6]=160 MIla, moay:s ynpyrocta E=2x10° MIla.

m

No27

3Mm 3m

Kpurepum ouenku:

2 Gana - eciii CaMOCTOATENbHAS 3a]ja4a BHIITOHEHA paBMIbHO B 00beMe 70-100%. 1 6amt - ecom
CaMOCTOsTeIbHAS 33/1a4a BIIOJHEHA NPaBIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS
3a/1aua BHINIOJHEHA paBUIIbHO B mipeaenax 0-40%.



TeMbl NUCbMEHHBIX PadoT

Ne
Tembl
/11
PI'P Ne4. Pacuet cTaTudecKkd HEONPEACIUMBIX CUCTEM METOJOM CHJI
4.1. | Pacuer Ha IPOYHOCTH CTATUYECKH HEONPEAECTUMON CTEPKHEBOW KOHCTPYKIIUH,
paboratoiieif B  yCIOBHUSIX PACTSDKEHUS-CKATHA C  Y4€TOM  JIeHCTBUS
JIOTIOJTHUTEIHHOTO (DaKTOpa TEMIEPATYPHOTO WIIM MOHTAKHOTO 110 BAPUAHTY
4.2. | Pacuer Ha TMPOYHOCTh CTATUYECKH HEOINPEACINMON IUIOCKOW  paMsl,
paboTarolieil B yCJIOBUSAX MPSIMOTO M3ruda
PI'P NeS. Pacyet Ha MpOYHOCTh KOHCTPYKIIUH, pabOTalOIIel B YCIOBHIX
CJI0KHOT'O CONPOTHUBIICHUS
5.1. | Pacder Ha MNpPOYHOCTHh CTAaTHYECKH ONPEACIMMON MPOCTPAHCTBEHHOMU
CTEP>KHEBOM KOHCTPYKIIHUH B YCIOBHSIX CJII0)KHOTO CONPOTHUBICHUS
PI'P Ne6. PacueTsl Ha yCTOHYMBOCTD, BBIHOCIIMBOCTh M IIPOYHOCTD B YCIOBUAX
JUHAMHAYECKOr0 BO3ACHCTBUS Harpy3Ku
6.1. | Pacuer Ha yCTOMYMBOCTH CKATBIX CTOEK
6.2. | Pacuer ¢parmenTa Basia moj IEHCTBUEM MOBTOPHO-TIEPEMEHHOIO HM3rHOa M
KpY4eHUs
6.3. | Pacder Ha mpOYHOCTH OATOYHOW KOHCTPYKIIMM TIO7] JCUCTBHEM YyIapHOM
Harpy3Ku

7.2.16. Kommaekr 3agau ajas PI'P Ne4

3amaua 4.1.

Tema: «Pacyer Ha TMPOYHOCTH CTATHYECKU HeONpeNAeJMMbIX CTepKHed mnpH

PACTHIKCHUU-CIXKATUND>

Tunosoii npumep 3axaun

I'me: F1=20xH, F»=10xH, F3=30xH, q=20xH/™m, [;=0,8m, [»=1,5m, [3=1,2m, a;=0,5M,

l, I I
q
| —i'-/—.---
) /
A F, F,7 F
A —_—) ———y i
Y
1 2
:J’1 r.J': (.‘1,' T "‘“{']'-"

ax=1,4Mm, a3=0,7m, At=-20°C.

Ha cryneHvarslii cTampHOH OpyC KpyTJIOTO TIONMEPEYHOIO0 CEUEHUS C 3aJaHHBIM
cooTHomeHueM Tuiomaneii: A=A, A»=A/2, Az=A/3 (PI'P Ne2, 3amaua 2.1) ycraHOBWIH Ha

CBOOOHOM KOHIIE BTOPYIO KECTKYIO 3aEIKY.




JUis ONTy4eHHOTO TakUM O00pa3oM CTaTUYECKH HEONPEAEIMMOTO CTEp)KHS 10a00paTh
HOBBIC pa3Mepbl MOMEPEYHBIX CCUCHHH M3 YCIOBUS MPOYHOCTH. [IpoaHammM3upoBaTh BIHSHUE
WU3MEHEHUS KECTKOCTH CTEPKHS Ha €r0 YKOHOMUYHOCTb.

[TpoBepUTh MPOYHOCTH CTATHUYECKU HEONPEACITHUMOTO CTEPXKHS IMPH JOTOJHUTEIEHOM
I[eﬁCTBHH TCMIICPATYyPbL 501050 npu HaJInM4nun HETOYHOCTHU HU3TrOTOBJICHHA. HpI/IHHTB
k02 uIMenT MuHeitHoro pacmmpenus o=1,25x107 1/°C, momyns ynpyroctu E=2x10° MIIa.

Kpurepun onenkmn:

8-10 GamnoB - ecnu nHAMBUAYaNbHOE noMaitHee 3ananue (M/13) semmonneHo npasuiasHO B 00beme 80-100%.
6-7 6amnoB - ecnu MJI3 BemomHeHO mpaBmibHO B 00beMe 60-80%. 4-5 GamroB - ecau MJ/I3 BwImONHEHO
npaBwibHO B o0beMe 40-60%. Ecim WJI3 BbimomHeHo mnpaBuiabHO MeHee, dyeM Ha 40%, paborta He
MIPUHUMAECTCSL.

3anaua 4.2.
Tema: «PacyeT Ha MPOYHOCTH U )KECTKOCTh CTATHYECKH HeOoMpeaeJJMMbIX paMm»
TunoBoi npuMep 3axa4u

Ha crarnuecku ompepenumoii pame (PI'P Nel, 3amaua 1.3, cxema Nel) ycranoBuiu
JIOTIOTHUTEJIbHBIE OMOPHI (BCe OCTaJIbHbIE UCXO/IHBIE JaHHbBIE — IPEXKHUE). MaTepual cTep KHs
— Cr. 3: [6]=160 MIIa, E=2-10°> MIla. )KecTKOCTh CE€YeHHMii BCEX y4aCTKOB PaMbl MOCTOSHHA:
El.=const.

JInst monydeHHOM TakuM o0O0pa3oM CTaTHYECKH HEOMPEIeTMMON pamMbl MOA00paTh
pPalMOHATILHOE TOINEPEUYHOE CEUYEHUE W3 YCIOBHUS NPOYHOCTH M IPOBEPUTH KOHCTPYKIUIO HA
KECTKOCTb.
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[Mpunsats: F=30xkH, M=40xHwm, q=20xH/m, a;=1,5M, a2=2m, a3=0,6Mm, [=0,5Mm.

Kpurepum ouenku:

14-16 GammoB - eciin MHAUBHIyaJIbHOE AoMamtHee 3ananue (M/13) BemonHeHo mpaBuiisHO B 00beMe 80-
100%, 10-13 6amnoB - ecmu MJI3 BeIONHEHO MpaBMWIIEHO B 00beMe 60-79%, 7-9 6amios - ecnu 1UJ13
BBIMIOJIHEHO TpaBmwibHO B Openenax 40-59%. Eciu U3 BeimoaHeHO npaBuibHO MeHee, yeMm Ha 40%,
paboTa He IPUHUMACTCSI, BO3BPAIIASTCS IS UCIIPABJICHISI M OIICHUBAETCs 6-7 Oamiamu.

7.2.17. Kommiaekr 3agayu ajasg PI'P NeS

3anaua 5.1.

Tema: «Pacyer Ha NPOYHOCTH NMPH CI0KHOM CONMPOTUBICHUMN
Tunosoii npumep 3axaun

Jlnst cTaibHOM MPOCTPaHCTBEHHOUW cTepkHeBoW KoHCTpykiuu (PI'P Nel, 3amaua 1.5)
TpeOyeTcs mogo0paTh MONEpeYHbIe CEUCHUS PJIEMEHTOB U3 YCIOBUS MTPOYHOCTH. J[71st aeMeHTa
I monoGpare muamerp kpyra, ais snemenTa Il — pasmepsr mpsSAMOyroabHOTo cedeHus b u A,



[IPEABAPUTEIILHO PALMOHAIBHO €ro pacnonoxus. g asnementa Il mposectn mpoBepky
MPOYHOCTH, UCX0s1 U3 TOro, uTo Il 1 III 351eMEeHTHI U3rOTOBIIEHBI U3 €AUHOTO MPYTKA.
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[Mpunsare: F1=5«xH, F,=2xH, F3=5xH, Fs=3xH, Fs=1xH, F¢=0, qi=0, q=2xH/m [=0,6M™m,
h/b=1,8, [c] = 160 MIIa.
Kpurepum onenku:
12-14 6amoB - eciii MHAUBHIyalIbHOE AoMamtHee 3ananue (1]13) BemonHeHo mpaBuiisHO B 00beMe 80-
100%, 9-11 6amnoB - ecnmu W13 BhIOTHEHO MpaBWILHO B 00beMe 60-79%, 6-8 Gamios - ecnu M]3

BBHIMIOJIHEHO TMpaBmwibHO B npenenax 40-59%. Ecnu U3 BeimoaHeHO npaBuibHO MeHee, yeMm Ha 40%,
paboTa He IPUHUMACTCS, BO3BPAIACTCS IS KCIIPABJICHHMS, ITOCJIE Yero OLeHUBaeTCs 5-6 Oaiamu.

7.2.18. Kommaekr 3agau ajas PI'P Neé
3apauva 6.1.
Tema: «Pacuer c:KaTbIX CTepPKHEH HA YCTOMYMBOCTbY»

Tunosoii npumep 3axaun

[lonepeuHoe cedyeHHE LEHTPAIBHO CKATOM KOJOHHBI COCTAaBJIECHO M3 CTAJIBHBIX MPOKATHBIX
npoduiiell, COeTUHEHHBIX B CIUIOUIHOE CEYCHHE MPHU TOMOLIM JHArOHATBHON PEIIeTKH W3
CTalbHBIX IUIAHOK. OnpenenuTh: JOMYCKAEMYK) HArpy3Ky H3 YCJIOBUS YCTOMYHMBOCTH,
KPUTUYECKYIO Harpy3ky M Kod(pQHIMEHT 3amaca yCTOMYMBOCTH — JUIS KOJIOHHBI 3aJaHHOMN
(GopMBI TONEPEeYHOr0 CEYEHHUs, a TaKXkKe JJIsl KOJIOHHBI KOJIbIeBOro cedeHus. Oba ceueHus

UMEIOT OJIMHAKOBYIO TUIONIA b, /ISl KOJIbIIa K3BECTHO COOTHOIIICHUE THAMETPOB: o = %20,9.

i :

— {Bamg X
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Seonmx &/ v
? -
£ HEPaRHOdoKI [

IIpunaTe: /[=8,5M, yronok HepaBHoOokui Nel1/7, marepuan Ct 2, [o]=140MI]a,




Ay=60, A =105, a=245MIIa, b= 0,67 MIla.

npeo

Kpurepun onenkmn:
8-10 GamoB - ecnu WHIUBUAyanbHOE nomainHee 3ananue (M13) BeImomHEHO TpaBUiIbHO B 00beme 80-
100%. 6-7 GammoB - ecnu MJI3 BwImomHeHO TpaBWiIbHO B oObeme 60-80%. 4-5 GamtoB - ecnmu WUJI3
BBITIOJTHEHO MpaBmwibHO B 00beMe 40-60%. Ecnu /13 BeimonaeHo npaBuiabHO MeHee, yeM Ha 40%, pabora

HE IPUHUMACTCA.

3agaua 6.2.
Tema: «Pacyer Ha IPOYHOCTH NPH NOBTOPHO-IIEPEMEHHBIX HATPY3KAX»
Tunosoii npumep 3axaun

Ban penmykropa, mnpeacTaBisomMiA COOOW  CTEPKEHb KPYIVIOTO CEYEHHUsS C
KOHIICHTPATOPOM HANpsDKCHUH, TIOJBEpraercss JACHCTBHIO M3THOAIOIIEro M KPYTSIIETO
MOMEHTOB, U3MEHSIOLIUXCS [0 CHHYCOUJAIbHOMY 3aKOHY.

Onpenenuth K03 (HUIMEHT 3amaca MPOYHOCTH Bajia MO BEIHOCIHBOCTH U TEKYUYECTH.

'
- My

Mp..
NL(( a = }CDMA

« wgmsaHe =

[TpuHATE: y4acTOK Bajla MMEET KOHIIEHTPATOp HAIpPSUKEHHs B BUJAE TAJITENN PajnycoM
r =35 MM, quamerp onxHoi yactu D =75 mm, a apyroii d =60 mM. M3mMenenune usrubaromero

max min
MOMeHTa HaxoauTes B quanaszone: M. ™ =0,6xkHm, M| " = —0,6xHwm, kpyTsimero momenTa —

MKman =3xHMm, MKml;n =1,5kHm. Ban wusroroBneH u3 cram45 ¢ MexXaHUYECKHMH

XapaKTEPUCTHKAMU: o, = 600MIla, o, =360MIla, ©.1=300Mlla, <t =230MIla, T-

1= 180 MIIa, — u umeeT nUIM(HOBAHHYIO TOBEPXHOCTb.

Kpurepum ouenku:
8-10 GaymmoB - ecnu WHAMBUAyanbHOe momarrHee 3amanue (MJ13) BeImoaHEHO MpaBUiILHO B 00beme 80-
100%. 6-7 GammoB - eciu MJI3 BwImomHeHO TpaBWiIbHO B oObeme 60-80%. 4-5 GammoB - ecnmu WUJI3
BBITIOJTHEHO MpaBmwibHO B 00BbeMe 40-60%. Ecnu M/13 BeImonHEeHO paBUiIbHO MeHee, YyeM Ha 40%, pabora
He TIPUHUMACTCH.

3agaua 6.3.

Tema: « PacyeTr Ha NPOYHOCTH U KECTKOCTH 0AJIKY NPH MONMEPEYHOM yaape»

TunoBoi npuMmep 3axa4u

Ha ympyryto 6anky 3aaHHOrO IMOMEPEYHOro cedeHus ¢ BbICOTH H cBOOOMHO majaer
a0COITIOTHO JKECTKOE TeJIO Maccoi m. ONpenenTh JOMyCTUMYIO BEJTHUNHY MacChl MaIarolero
Tena [m], mpu KxoTopoii Oyner obecrmeueHa mpovHOCTh Oanku. IIpoBepuTh BBHINONHEHHE

YCIIOBUSl JKECTKOCTH, NMPUHAB [5]=(0.0005- 0.001)L, rne L — paccrosHue mexay onopamu.
Maccoii 6ayku mpeHeopedb.



o
T

i
=

punsats: k=0,6, H=0,2m, /=0,5m, matepuan Ct 3, [6]=160MIla; E=2x10°MIla, nsyTasp
Nel0, mBemep NelO.

Kpurepum onenku:
8-10 6amioB - ecniu HHAMBHAYanbHOE AoMatnHee 3aaanue (M1/13) Bemonaeno npasmibHo B 06beMe 80-100%.
6-7 6amnoB - ecnu MJI3 BemomHeHO MpaBmibHO B 00beMe 60-80%. 4-5 GamroB - ecau M3 BwIMONHEHO

npaBuibHo B o0beme 40-60%. Ecim WJI3 BeimonmHeHo mnpasBuibHO MeHee, yeM Ha 40%, paboTta He
HOPUHUMAETCH.



7.3. OueHovHble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIMM IO MTOraM OCBOCHMS

AUCHUIIIIMHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTecTaluu

Ne i/ Bomnpocel Kk 3xk3aMeHy

1 CTraTH4YeCcKH ONPEASINMbIE U CTATHUECKH HEONIPeaeIMMbIe CUCTeMBI. [Iprumepsl

2 Merton cuii. AIITOpUTM METOIA.

3 BinsiHue TeMnepaTypbl Ha CTaTUYECKYIO HEONpPeIeInMocTb. TeMnepaTypHble HapsKEHUS.

4 BnusHue HETOYHOCTH U3TOTOBJIEHMS Ha CTAaTMYECKYH0 HEONPeNeIMMOCTb. MOHTaXHbIE
HaPSDKEHUS

5 Jedopmanrionsas npoBepka.

6 PacueT Ha IPOYHOCTH U KECTKOCTh CTATHUECKN HEONPEAESIUMBIX CHCTEM.

7 IloHsATHE HANPSHKEHHOTO COCTOSIHUS B TOUKE U €TI0 BHJIBL.

8 TeHzop HanpsHKEHUS

9 HanpsikeHus: Ha HAKJIOHHBIX TUIOIAAKAX

10 I"maBHBIC TIOMAKY U TIIABHBIC HATIPSHKEHUS.

11 Tenzop gedopmanmu

12 0060061IeHHBI 3aKk0H ['yKka

13 IInockoe HanpsikeHHOE coctosiHe. Kpyr Mopa.

14 IIpsimas 3amaua Mopa.

15 OO6parnas 3agada Mopa

16 Teopuu npenerabHOr0 COCTOSIHUS: Ha3BaHMSA, KPUTEPUU PABHOIPOYHOCTH, PEKOMEHIAIMH K
IPUMEHEHUIO.

17 OOuwii ciryyail Harpy >KeHHusl.

18 Pacuer Ha IpPOYHOCTH NPHU OOILEM CITydae HArpyKECHUSI.

19 Y CTOWYMBOCTB CKATBHIX CTep KHEH. 3amaua Dinepa. Popmyna Ditsiepa onpeeeHus KpUTHIECKOH
CHJIBL.

20 BnusHue crocoba 3akperuieHus CTEp)KHS Ha BEIUYUHY KpuTHuyeckod cuibl. Koaddunment
npuBeneHus nuuHel. O0o0eHHas hopmyna Diiepa.

21 [Ipenensr npumeHnMocTH hopmysisl Ditepa. [ MOKOCTh cTepKHS.

2 Omnupuueckas Gopmyna ScMHCKOro ompeneneHuss KpUTHYecKoro HampsbkeHus. Ilpexensr eé
IPUMEHUMOCTH.

23 JlnarpaMma 3aBHCHMOCTH KPUTHUYECKOTO HAIPSDKCHIS OT THOKOCTH CTEPIKHS.

24 IToHsATHE PAaBHOYCTOMYNBOCTH. Y CIIOBHE PABHOYCTOMYHNBOCTH.

25 [IpakTHyecknii pacueT CKaThIX CTEp)KHEH Ha YCTOWYMBOCTh. KoadduuueHT mnpomoasHOro
n3ruoa.

26 VYcnosue yctolunBocTy. Busibl pacueToB Ha yCTOMYUBOCTb.

27 YcTanocTh ¥ BRIHOCIMBOCTH MaTepuarna.

28 XapaKTepHUCTUKH TUKIJIOB HATIPSKCHIM.

29 Buapl TuKII0B HaNpsHKCHUH.

30 Kpussie ycramocTu. IIpeaen BBIHOCINBOCTH MaTepHala.

31 Jnarpamma npenenbHbIX aMIUIATY .

32 CxeMaTH3UPOBaHHBIE THArpaMMbl IPEACIbHBIX aIMIATY.

33 KoHCTpyKTHBHO-TEXHONOTHUECKUE  (DAKTOpPBI, BIMSIOLUIME HA  YCTAJOCTHYIO IPOYHOCTD
MaTepuaa.

34 KoaduiueHt 3amaca npu MUKIAYSCKOM HATPYKCHHH.

35 ®dopmymna I"ada-Ilommapaa

36 CB0OO/IHBIC 1 BEIHYKICHHBIE KOJIeOaHHS CHCTEM C OJJHOM CTETIEHBIO CBOOOMBI.

37 Knaccudukaius BUIOB MEXaHUYECKHUX KOJICOaHUH

38 Y4eT cuil CONpOTUBIIEHMSI CPEJIBI.

39 HuddepenunansHoe ypaBHEHHE BBIHY)KICHHBIX KojeOaHuid. IlomaTnMBOCTB  CHCTEMBI.
KoabhduiineHT TMHAMHUYHOCTH.




Ne 11/ Bonpocsl k 3xk3amMeny

40 Pacder Ha IPOYHOCTH M )KECTKOCTH MPU BEIHYKJICHHBIX KOJICOAHNUIX CUCTEM.

41 SIBneHne pe3oHaHca

42 Oco0EHHOCTH yIapHOTO NEHCTBHS Harpy3ku. Buner ynapa.

43 OCHOBHBIE JIONYIIEHUs] TEOPHH yiapa

44 OOmwmii ciyyail ygapHOro BO3AeHCTBUS Harpy3ku. Kosd@uIMeHT AMHAMHUYHOCTH B OOIIEM

ClTydae yJapHOTO BO3/ICHCTBHUS.

45 YacTHbIC cIydau ynapa.

46 BeptukanpHbIf yap ¢ y9eToM Macchl yAapseMoro Tena.

47 BeprukanbHblii yaap 6e3 ydeta Macchl yaapsieMoro Tena.

48 MTrHOBEHHOE AeCTBHE HATPY3KH

49 I'opu30oHTaNbHEIN yAAp C YIETOM MAcChl yIapsieMOro Teja.

50 T"opr3oHTaIBHBINA yaap 6€3 yueTa MacChl yAapseMOoro Tea.

51 YcnoBue npoYHOCTH TIPH yaape.

52 YcnoBue )KeCTKOCTH TIPH yaape.

7.3.2. Kputepun 1 HOPpMbI OLEHKH
dopma
NpoBeaeHUuA
Cemectp . KpuTtepun u HOpMbI OLlEHKH
MPOMEKYTOYHOM
aTTrecTaunm
Ecnu utoroselii pedTUHT
«OTJIINYHO»
cocrasirsteT ot 80 1o 100 GayuioB
Ecnu utoroselii pedTUHT
«XOpOoLIO»
cocrasirsteT ot 60 1o 79 GamioB
4 JK3aMEH v
«YTOBJIECTBODHTEIIBHOY Ecnu utoroBeiit pedTUHT
Y P cocrasirsteT otT 40 no 59 GamioB
Ecnu utoroselii pedTUHT
«HEYIOBIIETBOPUTEIBHO)

cocrasirsteT ot 0 1o 39 GayuioB




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0eceYeHre JUCHMIITIMHBI

8.1. O6s3aTesbHas IUTEPATypPa

Tun (yueOHunk, yuedHoe

KoanuecTtBO B

Ne nocooue, y4eoHoO- I'on HAY4YHOMH
ABTOPBI, COCTABUTEIH 3arnaBue (3aroji0BoK)
n/n MeTOoAuYecKoe mocooue, H3IaHus oudamnoreke /
MPAKTHUKYM, IP.) HaumenoBanmne IbC
| I1. A. I1aBnosB [u ap.] ; nox ConpOTane}Ene MAaTepHaJIOB VueGHIK 2017 3EC «JTaHby
pen. b. E. MenbHuKOBa [DnexTpoHHBIN pecypc]
8.2. lonosiHMTEILHAS JIUTEPATYPa
Tun (yueOHuk, yueOHoe KonuyectBo B
Ne nocooue, y4e0HoO- I'on HAY4YHOH
ABTOpBI, COCTABUTEH 3araaBue (3aroJjioBoK)
n/n MeTOoAuYecKoe Imocooue, H3IaHus oudamnoreke /
MPAKTUKYM, IP.) HaumenoBanmne IbC
ConpoTHuBieHHE MaTEPUATIOB
T. ®@. I'aBpuiiosa, E. I1. [DnexTpoHHBIN pecypc] : TPaKTUKYM IS N
2 I'opauenko, A. A. PazyBaeB | cTyaeHTOB 3a04. (hopMbl 00yueHus. B 2 4. Hpaxcriicym 2016 Penosuropuii TI'Y
4.1
ConpoTHuBieHHE MaTEPUATIOB
T. ®@. I'aBpuiiosa, E. I1. [DnexTpoHHBIN pecypc| : TPaKTUKYM IS N
3 I'opauenko, A. A. PazyBaeB | cTyaeHTOB 3a04. (hopMbl 00yueHus. B 2 4. Hpaxcriicym 2016 Penosuropuii TI'Y
4.2
ConpoTHuBieHHE MaTEPHUATIOB
T. ®@. I'aBpuiiosa, E. I1. [DnexTpoHHBIN pecypc] : TPaKTUKYM IS N
4 I'opauenko, A. A. PasyBaeB | cTyaeHTOB 04HOM Gopmbl 0Oydenus. B 2 . Hpaxcriicym 2017 Penosuropuii TI'Y
4.1
Mexanuka [ DNeKTpOHHBIN pecypc] :
5 | B.I. XyxkoB COINPOTHUBIICHUE MATEPHAJIOB : y4eO. Y4eOHoe mocobue 2012 OBC «Jlanb»

mocooue




8.3. Ilepeuenb mpogeccHOHATBHBIX 0a3 JAaHHBIX U WHGOPMAIMOHHBIX CHPABOYHBIX
cHCTEM
http://www.toehelp.ru/theory/sopromat/  Jlekuuu 1o  muciumuimae  «COMpPOTHBICHUE
MaTepUalioBy, WILTIOCTPUPOBAHHBIC TIPUMEPAMH PEIICHHUS 3a/1a4.

http://technofile.ru/files/sopromat.html ~ Marepuansl  ans  cKauyWBaHWS:  IIMAPTAIKH,
METOJMYCCKHE IMOCOOMs TIO pelmeHUIo0 3amad, y4deOHuK DeomocheBa IO  CONMPOTHBICHUIO
MaTepHaoB, COPTAMEHT NMPOKATHBIX Mpoduie, GopMyIbl.

http://mysopromat.ru/ Ha sToMm caiite HaXOoInuTCs:
e  TIOJIHBIN KOHCHEKT JeK1Mii 1o Kypcy «ConpotuBienre MarepuanoBy;
e HCTOpHUS CO3JaHMS U CTAHOBJICHUS CONPOTUBIICHUS MaTEPHAIIOB, KaK yueOHOTO MPEeIMETa;
e OMNHCAHUE COBPEMEHHBIX METOJIOB KOHCTPYHPOBAHHUS U pacyeTa M3JAeNMid Ha MPOYHOCTh U
JIOJITOBEYHOCTb;
e  CTaTUCTHUYECKHE METOJIbI 00pa0OTKH PE3yIbTaTOB MEXaHUYECKUX HUCIBITAHUN;
e OMNWCaHHE COBPEMEHHBIX MporpaMMHBIX kKoMiiekcoB CAD/FEA;
e  Ppa3JIMYHBIE CIIPABOYHBIE MaTEPHUAIIbI.

http://www.soprotmat.ru/ Ha caiite HaxomguTcsi Kypc JIEKIIUH, J1a0OpaTOPHBIN MPAKTHUKYM,
My3el pa3pyleHHid, yaeOHbIe (PMIbMBI, CIIPAaBOYHBIE TaHHBIE U MHOTOE JIPYTOe.

http://botaniks.ru/sopromat.php Ha »>TOoM caiire ecTp BO3MOXHOCTH O€CIUIaTHO CKadaTh
HpHUMEPEI PELIEHNUS 3aa4 I10 COIPOTUBIIEHUIO MaTEPUAJIOB.

http://www.1001soft.com/soft/sopromat_raschet_ploskih balok i ram-945.html 3nech
MOYKHO O€CIUIaTHO CKavyaTh IpOTrpaMMy Ui pacyera 0ajoK, padoTalomMX Ha U3ruo.

8.4. IlepeueHb MpOrpaMMHOro odecrnevyeHust

Ne PexBHU3UTHI JOTOBOpPA
Hanmenosanue I1O o N p
n/n (nata, HOMep, CPOK JAeHCTBHUA)

1 | Windows ﬂOfOBOp No 690 ot 19.05.2015r., cpok
JecTBUS - OECCPOUHO

HoroBop Ne 690 ot 19.05.2015r., cpok
2 | Office Standard neiictBus - 6eccpouno; Jorosop Ne 727 ot
20.07.2016r., cpox AeHCTBUS - OECCPOTHO

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJI51 OCYIIeCTBJIEHUS
00pa30BaTeIbLHOIO MPoIecca Mo JMCUUILTHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00paTOPHUii, MACTEPCKHUX U JP.
Ne 00BbEeKTOB ISl NPOBeJCHUS MPAKTHYCCKUX H Ilepeyenb 0OCHOBHOTO
n/n JIa0OPATOPHBIX 3AHATHIA, TOMELEHU I 151 000py10BaHUA
CaMOCTOSITeIbHOM PadoThI 00y4aromuxcst

(HOMep ayAUTOPHH)

VYuebuas aynutopus A TpoBeneHUs 3aHATHH | CTONBI yYeHHUYECKHE TPEXMECTHBIC
JEKIIMOHHOTO THMa. YueOHas ayauTopus s | (MOHOOJIOKH),

IIPOBEJEHUS  3aHATUH  CEMMHAPCKOIO  THIA. | CTOJI IPENOAaBaTeIbCKUM,
VYyeOnas ayuTOpus TUISE KYpCOBOTO | CTYJ NPENoIaBaTeIbCKUiA,

1 | npoekTHpoBaHuUs (BBIOJIHEHUS KYpPCOBBIX paboT). | JOCKA ayAUTOpHAs (MEJIOoBas),
VYyeOHast ayquTOpHs JIJIsl IPOBEACHUS TPYIIOBBIX | Kadeapa HacTOIbHAS

U WHIWBUIYaTbHBIX KOHCYIbTalMi YueOHas
ayTUTOpHUS Ul TPOBEACHUS 3aHATHH TEKYILIEro
KOHTPOJISl M TPOMEKyTOUHOM arTectaryu (I'-302)



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

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTopHuii, MAaCTEePCKHX U AP.

Ne 00bEeKTOB [IJIsl IPOBEACHUS NMPAKTUYECKUX U IlepeyeHb OCHOBHOIO
n/n JIAa00PATOPHBIX 3aHATHH, IOMEIeHUI 1JIs1 odopynoBanus
CaMOCTOSITEJIbHOM PadOThl 00y4aIOIIUXCS
(HoMep ayauTOpHN)
Jlaboparopust  "CompotuBienue wmatepuayioB". | CTOJIbI YICHHYECKUE IBYXMECTHBIC
Jlaboparopust "MexaHuuyeckue UCTIBITaHUs | (MOHOOIIOKH),
2 | matepuanon". VYueOHas ayAuTOpHUs JUISL | CTOJI IPENOJAaBaTEIbCKUM,
MIPOBEICHUS JIabopaTOpHBIX padoT (A-115) CTYJI IPETo/1aBaTeNbCKUH,
JTIOCKa ayTUTOpHAas (MeJIoBast)
[Tomemenne s caMocTosATenbHOW  paboThl | CTOIBI yUSHUYECKHE,
3 | crynenToB (I'-401) CTYJIbSI YYCHUYECKHE,

I1K ¢ Beixogom B cetb MHTEpHET
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