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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp OCBOGHMS AMCUUIUIMHBI — HAy4YuTh Oyaymmx OakajlaBpOB INPaBHIBHO BBIOHMpPATh
KOHCTPYKLIMOHHBIE MaTepuallbl U KOHCTPYKTHUBHBIE (POpMBI, 0oOecrieunBaTh BBICOKHE I[TOKA3aTeld
HAJC)KHOCTH, JOJTOBEYHOCTH M  O€30IIaCHOCTH  HANPSIKEHHBIX KOHCTPYKLUUH U y3JIOB
00opy0BaHus, cO3aBaTh YIPPEKTUBHBIE U IKOHOMUYHBIE KOHCTPYKIIHUH.

VYuebubiii Kypc «MexaHuKa 2» - 3TO 4acTh OOWIeH NUCHUIIMHBI «MeXaHuKay, B KOTOPOi
W3JI0)KEHbI OCHOBBI Hayku «CONpPOTHBICHHE MAaTEPUATIOB» - HAyYKH O MPOYHOCTU M KECTKOCTU
AJIEMEHTOB WH)KCHEPHBIX KOHCTPYKIIUM.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
BbICIIIAsl MATEeMaTHKa, PU3nKa, MeXaHuKa | (TeopeTuyeckas MEXaHUKa).

JIMCIMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE NAHHON TUCIMILIMHBI HEOOXOAMMO KaK
OpEe/IIeCTBYIOIIee: MeXaHuka 3 (AeTald MalldH M OCHOBbl KOHCTPYUPOBAHMs), MeXaHHKa 4
(Teopus MalIMH U MEXaHU3MOB).

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
NHIuKaTOPbI J0CTHKEHUS
KOHTPOJIUpyeMble . IInanupyemsle pe3yJibTaThl
KOMIeTeHIUH KOMITET eHiHH o0yueHHs
(Koa 1 HAaMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)

(OIIK-4) cniocobHOCTH - 3HaTh: OCHOBHbBIE METO/bI pacyeTa Ha

y4acTBOBaTh B pa3paboTke IPOYHOCTb, )KECTKOCTh U

0000IIEeHHBIX BAPHAHTOB YCTONYHUBOCTh

peleHus mpobiiem, YMeTb: NpoU3BOAUTE aHAIHU3

CBSI3aHHBIX C pacUYeTHBIX CXeM, HICHTU(UITPOBATD

MAaIIMHOCTPOUTEIbHBIMU BU/IBI IeopMaliy, IPUMEHSTh

IPOM3BOJICTBAMH, BBIOOpE METOJIBI pacyeTa B COOTBETCTBHE C

ONTUMAJIbHBIX BAPUAHTOB HOCTaBJIEHHOH 3a7a4ei,

MIPOTHO3UPYEMBIX aHAJM3UPOBATH MOJTyICHHBIH

NOCJIECTBUM peleHns Ha pe3yibTaT U JeN1aTh BHIBOJIBI O

OCHOBE MX aHaJIN3a paboToCrIOCOOHOCTH KOHCTPYKIIUU
Bnanets: MmeTosamu pacuera Ha
MPOYHOCTD, )KECTKOCTh U
YCTOMYMBOCTH TUITOBBIX PAaCUETHBIX
CXeM

(OIIK-5) ciocobHOCTH - 3HaTh: PaBUIIa, MOPSIIOK U

y4acTBOBaTh B pa3paboTKe TEXHOJIOTUIO 0(hOpMIIEHUS

TEXHUYECKON TEXHUYECKON JOKYMEHTAINU

JIOKYMEHTaIUH, YMeTb: rpaMOTHO OPOPMIISATH

CBSI3aHHOM C TEXHUYECKYIO IOKyMEHTAIIHIO 10

npodeccuoHaIbHON MIPOBEICHHBIM pacyeTam

NeSITETTHHOCTHIO BnaneTs: HaBbIKamMu pabOTEHI ¢
WHCTPYMEHTaMU KOMITbIOTEPHOM
rpaduKu ¥ penakTopoM HopMyIT JTst
WCIOJIb30BaHUS TPU 0(HOPMIICHUH
TEXHUYECKOH TOKYMEHTAIIUH 110
IIPOBEICHHBIM pacyeTam




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
(pasnen) yueOHoit (yaedmoii paBoTsI) Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)

Monayns 1 |Jlek 1 Brenenue. Metroa ceuenuid. [loctpoenue smrop 3 2 Bomnpocsl k 3auery
BC® npu pactsxeHUU-C)KaTUU, KPYYEHUH, 1-3
u3rube

Mopyns 1 IIp 1 Pemenue 3anau o teme «lloctpoenue smrop 3 2 1 KomriuiekT 3aganuii
BC® npu pactsxeHUN-CKATUN U KPYUEHUN» s [p 1

Monyns 1 |PI'P 1.1-2 | CamocTosiTennbHOE pElIeHre 3aa4 [0 TeMe: 3 3 2 KoMmekr 3amay s
«IToctpoenue smop BCO nipu pactsxkeHun- PI'P 1.1-2
CKaTUU U KPYUCHHI

Mogyns 1 |JIab 1 OtpaboTtka TexHuKH nocrpoenus >mop BCD Ha 3 2 1 2 KommiexT 3ananuit
KOHCOJIBHOM 0asike 3KCIpPecc METOAOM IO s Jlaob 1
XapaKTEpHbIM CEYEHUSIM

Mopayns 1 |IIp 2 OTtpaboTka TexHUKH nocTpoenus 3mop BCD na 3 2 1 Kommnekr 3amannii
JIByXOITOPHOH OajIKe 3KCIPecc METOI0M 10 s [p
XapaKTEpHBbIM CEYEHUSIM

Monyns 1 |PI'P Nel.3 | CamocTosiTennbHOE pelIeHre 3aa4 [0 TEME: 3 8 4 Kowmmnexr 3agau ans
"Tloctpoenue >mop BCD Ha 6ankax npu nzruode" PI'P 1.3

Monayns 1 |Jlek 2 [Toctpoenne >mrop BCD Ha mtockux u 3 2 Bomnpocs! k 3auety 38-
IIPOCTPAHCTBEHHBIX paMax 40

Monyne 1 |TIp 3 OTtpaboTka TexHUKH nocTpoeHus 3mop BCD na 3 2 1 KommiexT 3ananuit
JIByXOIIOPHOW paMe KCIIPECC METOIOM 10 s [p 3
XapaKTepHBbIM CEUECHUSIM

Mopayns 1 |JIab 2 OTtpaboTka TexHUKH TTocTpoeHwus dmop BCD na 3 2 1 2 KommutexT 3amanuit
KOHCOJIBHOM paMme 3KCIIPECC METOAOM IO s J1ab 2
XapaKTepHbIM CEYECHUSIM

Monyns 1 |PI'P 1.4 | CamocrosiTenbHOE pelieHre 3a1ad Mo TeMe: 3 8 ) Kommutekr 3anau s

"ITocTpoenue smop BCP Ha pamax npu usruode"

PI'P 1.4




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit N Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)

Monyns 1 |IIp 4 Pemenue 3anaud no teme: "Iloctpoenue smrop 3 2 1 - Kommunekr 3anannii
BC® na npoctpancTBeHHO-TOMaHOM Opyce" i [p 4

Monyne 1 |PI'P 1.5 | CamocrosiTensHOE pelIeHne 3a1a4 1Mo TeMe: 3 8 4 - Komrnekr 3agau s
"Iloctpoenue smop BCO Ha npocTpaHCTBEHHO- PITP 1.5
JoMaHoM Opyce"

Monyne 2 |Jlek 3 Hanpsokenus u geopmanuu mpu pacTsiKeHUU- 3 2 - - Bompocsr k 3auery 11-
cxatuu. MexaHndyeckue UCTIbITaHUsI MaTepralloB 16
Ha PacTSHKEHHE U CHKaThe

Monyns 2 |JIa6 3 N3ydyeHne MexaHHYECKUX CBOWCTB MaTepUajoB 3 2 1 - KoMmekr 3amannii
IIPU PacTSDKEHUU U COKATUU s Jlab 3

Mopayns 3 |Jlek 4 Pacuet Ha mpOYHOCTH U KECTKOCTH MPHU 3 2 - Bompocs! k 3auery 17-

y

pacCTsHKEHUU-CHKaTUU 20

Monynb3 IIp 5 Pemenue 3anau no teme "Pacuer Ha IpOYHOCTH 3 2 1 - KommuiekT 3ananuit
IIPU pacTsLKEHUU-cokatun' st [Ip §

Moayns 3 |IIp 6 Pemrenue 3anau no teme "Pacuer Ha )KECTKOCTh 3 2 1 - KommuiekT 3ananuit
IIPU pacTsLKEHUU-cokaTun' s [p 6

Mogayns 3 |PI'P 2 CamocrosiTenbHOE peuIeHre 3a/1a4 10 TEMeE: 3 10 5 - KommunekT 3anau 11s
"Pacyer Ha IPOYHOCTH U KECTKOCTh MPHU PT'P 2
pacTsKEHUU-cokatun'

Monyns 4 |Jlex 5 I'eomeTpuyeckue XxapakTepUCTUKH IIOCKUX 3 2 - - Bompocsr k 3auery 21-
ceueHuil. [Ipsmoit nonepeunsiit u3rud. 27,41-47
OrnpezeneHre HOPMAJIbHBIX M KacaTENbHBIX
HanpsbkeHud. Meton Mopa uist citydast u3ruda

Mopnyns 4 |IIp 7 Pemrenue 3amau no reme "Onpenenenvie LT u 3 2 1 KommuiekT 3ananuit

TJIABHBIX I_[eHTpaJ'IBHI)IX MOMCHTOB I/IHepHI/II/I
CJI0KHOTO ceueHus"

st [p 7




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit N Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 4 |PI'P 3.1 |CamocrosrenbHoe pelieHue 3aad 1o TeMe: 3 7 3 - Komimiekt 3amau g
"Onpenenennie LT u rinaBHBIX HEHTpaTbHBIX PTP 3.1
MOMEHTOB UHEPLIUHU CIOXKHOIO ceueHus"
Monyne 5 |Jlek 6 Uucnennsle METOBI PeLICHHs MHTETpana Mopa. 3 2 - - Bompocsr k 3auery 45-
HuddepenunansHoe ypaBHEHUE YIIPYTOW JTHHUH 50,
6anku. Kocoit u3ru6. Baernenrpennoe
pacTsbKeHue-c)KaTue
Mopgyns 5 |IIp 8 Pemenue 3agau no reme "Pacyer Ha MpOYHOCTH 3 2 1 - KomriuiekT 3aganuii
pu npsiMoM u3ruode" i [p 8
Moayns 5 |IIp 9 Pertenne 3agau mo reMme "Pacyer Ha KECTKOCTD 3 2 1 - KomriuiekT 3aganuii
Ipu npsiMom u3ruode" i [p 9
Monyns 5 |PI'P 3.2 | CamocrosiTenbHOE pelIeHre 3aa4 [0 TEME: 3 10 ) - Kommnexr 3agau as
"PacdeT Ha IPOYHOCTH U JKECTKOCTbH NP MPSIMOM PI'P 3.2
usrude"
Monyne 5 |JIa6 4 Onpenenenue nepeMenieHui npu NpsMom u3ruoe 3 2 1 2 KommuiekT 3ananuit
st J1ab 4
Mopyne 5 |Jlex 7 Onpenenenre nepeMenieHuil pu KOcoM U3ruoe. 3 2 - - Bompocsl k 3auery 45-
ITpumepsl 50
Mopayns 5 |IIp 10 Pemenue 3amau mo reme "Pacuer Ha mpoYHOCTH U 3 2 1 - KommiexT 3ananuit
JKECTKOCTb [P COBMECTHOM JIEUCTBUU ABYX s [p 10
npsIMbIX u3rude"
Mopayns 5 |PIT'P 3.3 |CamMocTosiTenbHOE pelIeHUE 3a/1a 110 TEME: 3 10 5 - KoMmmnexkr 3amau g
"Pacyet Ha IPOYHOCTH U KECTKOCTh MPHU PI'P 3.3
COBMECTHOM JICUCTBUU JABYX MPSMBIX U3THOOB"
Mopayns 5 |JIab 5 Ompenenenue nepeMenieHuii Mpyu MPSIMOM U3Tude 3 2 1 2 KommutexT 3amanuit

utst J1ab 5




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit N Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)

Monayns 5 |IIp 11 Pemenue 3amnau no reme "Pacuer Ha mpoYHOCTb 3 2 1 - KoMIuiexT 3amanuii
P COBMECTHOM JICUCTBUH M3ruda u st [p 11
PaCTSDKEHMUS-COKATUSD

Monayns 5 |PI'P 3.4 | CamocrosiTensHOE pelieHue 3a/1a4 1o TeMe: 3 4 2 - Kommutekt 3amay st
"PacyeT Ha MPOYHOCTH IPU COBMECTHOM PI'P 3.4
JEHCTBUM NMPSAMOTo u3ruda u pactTspkeHus"

Mopyns 6 | Jlek 8 Cnpur. Kpydenue crepHel Kpyrioro CE4eHHsl. 3 2 - - Bompocs! k 3auery 28-
Kpyuenue crepskHeld HEeKpyrioro npohuis 37

Mopayns 6 |IIp 12 Pemrenue 3amau o reme "Pacuer Ha mpoYHOCTH U 3 2 1 - Kommnekr 3amannii
YKECTKOCTb MPHU KPYUECHUHU Bajia KPYTJIoro s [p 12
MONIEPEYHOr0 ceyeHus "

Mopaynes 7 |Jlex 9 Meto/ criiT MPUMEHUTEIBHO K TPEM BUIAM 3 2 - - Bomnpocs! k 3auety 51-
negopmanuu. 52

Mopayns 7 |IIp 13 Pewrenue 3anau no reme "Pacuer ctaTuuecku 3 2 1 - KommuiekT 3ananuit
HEONPEIEITUMBIX CHCTEM IIPU PACTSKEHUH - s [p 13
cxatuun"

Mopnyne 7 |IIp 14 Pemenue 3anau no reme "Pacuer ctatnuecku 3 2 1 - KommuiekT 3ananuit
HEONPEIEIUMBIX CUCTEM IIPU PACTSIKEHUH - s [p 14
cxatuun"

Monyns 7 |PI'P 4.1 | CamocrosiTenbHOE pelIeHre 3a1a4 Mo TeMe: 3 8 5) - Kommnexr 3agau ans
"Pacder Ha IPOYHOCTH CTATUYECKU PI'P 4.1
HEONPEIECTUMBIX CUCTEM MPHU PACTSHKECHUH -

Monayns 7 | Jlek 10 VYuer cuMMeTpuu NMpU pacKpbITHU CTATUYECKOMN 3 2 - - Bomnpocs! k 3auety 51-
HEOIIPEACINMOCTH. 52

Mogayns 7 |IIp 15 Pemrenue 3anau no reme "Pacuer ctaTuuecku 3 2 1 - Kommuiekt 3ananuit

HeomnpeAeNuMBbIX 0ajok npu u3rude"

st Ip 15




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit N Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)

Monyns 7 |JIab 6 OmnpeneneHrne MOMEHTA 3aIleMIICHUS 3 2 1 2 Kowmruiexr 3ananumii
OJIHOIIPOJIETHOM CTaTUYECKU HEONPEIEITUMOMN st J1ab 6
OaJnku.

Mopnyns 7 |IIp 16 Pemrenue 3ampau no reme: "Pacuer Ha IPOYHOCTH U 3 2 1 - KommiexT 3ananuit
JKECTKOCTb CTaTUUECKH HEOIPEIeIMMON pambl" st [Ip 16

Monyne 7 |PI'P 4.2 | CamocTrosTensHOE pelIeHne 3a1a4 [0 TeMe: 3 10,75 7 - KoMmexr 3amay ms
"Pacyet Ha IPOYHOCTH U JKECTKOCTh CTATUYECKHU PI'P 4.2
HeolpeaeTuMon pambl"”

MOJVYIJIb 7 |JIa6 7 Ornpenenenue nepeMenieHnid B CTaTHYECKU 3 2 1 - KommuiexT 3ananuit
HEONpPeASTUMOM 3aMKHYTOM KOHTYpE s Jla6 7

Mopnyne 8 |Jlek 11 HanpsbkenHnoe u 1eopMUpOBaHHOE COCTOSIHUE B 3 2 - - Bomnpocs! k 3auery 53-
touke. Teopuu npounoctu. O0muMA ciydait o7
HarpyxeHusl.

Monyns 8  |IIp 17 Pemenue 3ana4 Ha Temy "Pacuer Ha IPOYHOCTH B 3 2 1 - Kommnexr 3aganmii
YCJIOBHSIX CJIOKHOTO CONPOTHUBIIEHHUS" st [Ip 17

Monyns 8  |IIp 18 Pemenue 3ana4 Ha Temy "Pacder Ha MPOYHOCTH B 3 2 1 - Kommnexr 3aganmii
YCJIOBHSIX CIIOKHOT'O COMTPOTUBJICHUS" st [p 18

Moayns 8 |PI'P 5 CamocrosiTenbHOE pelIeHue 3a/1a4 o TeEMe 3 8 6 -- Kommnnexr 3amau ms
"Pacyet Ha IPOYHOCTH NPOCTPAHCTBEHHO PIP 5
JomaHoro opyca"

Mopaynes 8 |Jlek 12 Ornpenenenue nepeMenieHni Ha 3 2 - - Bomnpocs! k 3auery 58-
MPOCTPAHCTBEHHOU paMe. Y CTOHYMBOCTD CKATBIX 60
crepxHeil. @opmyiia Diinepa.

Mopayns 8 |JIab 8 Ompenenenue nepeMenieHnii CBOOOTHOTO KOHIIA 3 2 1 2 KommutexT 3amanuit

JIoMaHoTO Opyca.

urst J1ao 8




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit N Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monynb 9 | Jlek 13 Pacdet Ha ycTOMYMBOCTH 3a peaeiamMu 3 2 - - Bomnpocs! k 3auety 61-
IPONOPLUHUOHATIBHOCTH U C TOMOIIBIO 63
ko3 uImenHTa npo0JIbHOT0 H3ruoa.
Monyns 9 |IIp 19 Pemenue 3anau Ha Temy "Onpenenenue 3 2 1 - KommiexT 3ananuit
KPUTHYECKHUX MapaMeTPOB CKATOTO CTEPXKHS MpU s [p 19
norepe ycToiuyuBocTu"
Mopayns 9 |IIp 20 Pemenue 3amau mo treme: "Pacuer cxaThIx CTOCK 3 2 1 - KommiexT 3ananuit
Ha YCTOMYUBOCTH 10 IPY30M0IbEMHOCTH" st [p 20
Monyns 9  |PI'P 6.1 |CamocrosiTenbHOE pelIeHne 3a/1a4 10 TEME: 3 6 ) - Kommnexr 3agau as
"Pacuer cxxkaTol CTOMKHM HA YCTOMYHBOCTh" PI'P 6.1
Mogyns 9 |IIp 21 Pemenue 3agaud no teme: "IIpoekTHPOBOYHBII 3 2 1 - KomriuiekT 3aganuii
pacyeT Ha YCTONIMBOCTD" st [p 21
Monyns 10 |Jlex 14 Pacuer Ha BEIHOCIIMBOCTH IIPU OJHOOCHOM U 3 2 - - Bompocksl k 3auery 64-
JIBYXOCHOM HaIpsiKEHHOM COCTOSTHUH. 67
Mopyns 10 |IIp 22 Pemenue 3amau mo teme "Pacuer Ha MpOYHOCTH 3 2 1 2 KommiexT 3ananuit
IIPYU TIOBTOPHO-IIEPEMEHHBIX Harpys3kax" st [Ip 22
Mogyns 10 |PTP 6.2 |CamMocTosTenbHOE pelIeHne 3a1a4 1no teme" 3 6 5 - KoMmmnekr 3amau mis
Pacyet Ha mpo4HOCTH Bajia Mpu MOBTOPHO- PTP 6.2
NIEPEMEHHBIX Harpys3kax'"
Mogyns 11 |Jlek 15 Konebanust MexaHUYECKUX CUCTEM C OJTHOM 3 2 - - Bormpocs! k 3adety 68-
CTETIEHbIO CBOOO/IBI. 69
Moayns 11 |IIp 23 Pemenue 3agau nmo reme "Pacyer Ha MpOYHOCTH 3 2 1 - Kommnekr 3amannii
MOJIMOTOPHBIX 0aoK" st [p 23
Mopnyne 11 |Jlek 16 | Pacuer Ha MpOYHOCTH U )KECTKOCTH MU yaape 3 2 - - Bompocsr k 3auery 70-
73
Monayns 11 |IIp 24 Pemenue 3agau no reme "Pacuer ynpyrux cucrem 3 2 1 - Kommnekr 3amannii

B YCJIOBUSIX YapHOTO BO3/eHCTBUA"

st [p 24




Bun

DopMBbI TEKYLLET0

MoayJnb HanMmeHnoBaHue TeM 3aHATHH KOHTPOJI
Y yueOHoit N Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Mopayns 11 |PI'P 6.3 CamocTosTeIbHOE pelIeHUE 3a1a4 110 TEME: 3 6 5 - Komimiekt 3amau g
«Pacyer Ha MPOYHOCTH U )KECTKOCTh OATIKU TPH PI'P 6.3
MornepeyHoM yaape"
Mogyns 11 |Jlex 17 O06001enre MaTepraa 1mo JUCIUIIINHE 3 2 - -
Mogyns 11 |JIab 9 0O0630p COBPEMEHHBIX IKCIEPUMEHTATBHBIX 3 2 - -
METOJI0B HCCIICOBAHUS 110 COMPOTUBIICHUIO
MaTepHajoB
Mopynu 1- |PTP PykoBoactso PI'P 3 1 - -
11
Monyns 11 |IIp 25 TecT UTOrOBBIN 3 2 100 TecroBas 6a3a B L[T
Monymu 1- |TTA [IpomexyTouHas aTTecTanus: 3a4eT 3 0,25 - - HrtoroBslii pedTHHT
11
Hroro:, 216 100+100

Cxema pacuera utoroporo 6ania: (Texkymmii peiiTunr + Pe3yabTat nToroporo recrupopanus)/2+ bb(ecqim Bb npexycmorpensr)




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
[Tpu n3yuennn yueOHOTO Kypca IMpeayCMOTPEHBI CIIEAYIONIHe 00pa30BaTeIbHbIC TEXHOIOTHH:

- TEXHOJIOTHUSL ~ JUCTAHLIMOHHOTO 00y4eHHUS: JIEKLWH, MPAKTUYECKUE  3aHSATUSA,
CaMOCTOATENIbHAs pabora, peanusyemsble c IIPUMEHEHUEM nH(}OpPMAaLIMOHHO-
TEJICKOMMYHUKAIIMOHHBIX CETed MpHU OINOCPEAOBAHHOM (HA pPACCTOSIHUM) B3aUMOJICUCTBUU
CTYACHTOB U IIPEIOIaBaTENs;

- TEXHOJIOTHSI OaJUIbHO-PEHTUHTOBOM CHCTEMBI OICHKH YCIIEBAEMOCTH CTYJICHTOB, BKJIFOYAS
TECTHUpPOBaHUE Kak (popMy KOHTPOJIA 3HAHUN CTYJECHTOB;

- BIIEMEHTHI POOJIEMHOTO O0y4YeHHs B BUJAE HAJMYUS BOIPOCOB MPOOJIEMHOTO XapakTepa B
3ajjayax pacyeTHO-IPOEKTUPOBOYHBIX PAabOT M TpeOOBAHMH aHaAIM3a MOJIYYEHHBIX PE3yJIbTaTOB C
MOCIIEAYIOIUM BBIBOJOM 110 PELICHUIO 3a1a4U.

6. MeToauuyecKue YKa3aHUuA 110 0OCBOCHUIO JUCHUIIIMHBI

1. H3yuyeHue T€OpEeTHUECKOI YaCTU TEMbI KaXKJI0I0 MOJYJIS CIEeIyeT Cpa3y 3aKperisaTh Ha
pelIeHny 3a1ad 10 JaHHOU TeMe.

2. Ilpuctynas K perieHuto 1000 3aauu, ciaeyeT BHUIMATEIbHO IPOYUTATh IOCTAHOBKY 3aJ1auu
1, B COOTBETCTBHE C HEl, BRIOMPAThH AITOPUTM PEIICHHUS.

3. Ilpu odopmieHun penieHus 3a1ad peKOMEHIYETCsl CTPOro CIe10BaTh TUIIOBBIM aJITOPUTMaM U
3aKaH4YMBaThb BBIBOJAMHU 110 pE3yJibTaTaM pacycTa.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue

Cemect
p (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA

- TecroBsie 3aganus NeNe 1-30
3 OIIK-4 - PI'P NeNe 1-6
- Bonpocs! k 3auety NeNe 1-73

- TectroBsie 3aganauss NeNe 1-30
3 OIIK-5 - PTP NeNe 1-6
- Bonpocsr k 3auety NeNo 1-73

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYLIEero KOHTPOJIs

7.2.1. KoMIu1eKT 3aJaHuii J1JI51 NIPAKTUYeCKOro 3ausaTus Nel
Tema: «IlocTpoenue 3m0pbI NPOA0JIALHOM cHJIbI N M KpyTsero MmoMmenta Mz»
TunoBble NpuMepbI 3a1aHUI

3anaya 1. JIns naHHOM pacueTHON cXeMbl IOCTPOUTH AMIOPY NPoaoabHON criibl N, ncnonb3ys
METO/]I IOCTPOEHUS [0 XapaKTEPHBbIM CEUEHUSIM.

QFJS%-' kH
0.=20,
F=20k F,=30kH F.=40kH
= O—t
———— /
a a a a=lm

3anaya 2. JIns naHHOM pacueTHON cXeMbl IOCTPOUTH AMIOPY KPYTAIIEro MoMeHTa Mz, HcTionb3ys
METO/]I IOCTPOEHUS MO0 XapaKTEPHBIM CEUEHUSIM.

e MO M=30KHv

! 7 M=30KkHu
sl e
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Kpurepun onenkn:

1 Gam - ecnu 2 caMOCTOSITEIbHBIE 33134 BBHITOTHEHBI TIPaBUiIHHO B 00beme 40-100%. 0 6amoB - ecom 2
CaMOCTOSTEIbHBIC 33724 BBIIOJIHEHBI IPaBUILHO B Tipeenax 0-40%.

7.2.2. KoMIUIeKT 3aIaHui 1151 1a00PATOPHO-NIPAKTHYeCKOTro 3ausaTus Nel

Tema: «IlocTpoeHue 3MIOPHI MOMEPEYHOl CHJIBI M W3rHOAOIIEr0 MOMEHTAa Ha
KOHCOJILHOH 0ajKe IKCIpece MeTOI0M 10 XapaKTePHbIM CeYeHHAM

Tunosoii npumep 3a1aHus

Jns naHHOW pacyeTHOM CXeMbl IMOCTPOHUTH SIIOPHl MOMEPEYHON CHIIBI U HM3rHOaroIero
MOMEHTA, UCIOJIb3Ysl OCHOBHBIC 3aKOHOMEPHOCTH M OIPEEisisi 3HAYCHHs] BHYTPEHHHX CHIIOBBIX
(bakTOpOB B XapaKTEPHBIX CEUCHUSX.
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Kpurepun onenku:

1 Gayu - ecyii caMOCTOSITEIbHAS 3a/1a4a BHITIOJIHEHA PaBUiIbHO B 00beme 40-100%. 0 6ayos - eciiu
caMOCTOSITeTbHAas 3a/1a4a BBITIOTHEHA MpaBIiIbHO B Tipeaenax 0-40%.

7.2.3. KoMIuieKT 3aiaHuii 1J151 IPAKTHYEeCKOro 3aHaTus Ne2

Tema: «IlocTpoeHne J3MIOPHI NOMEPEYHOHl CHJIBLI M U3rHdalOIIEr0 MOMEHTa Ha
ABYXOIOPHOH HaJike»

Tunosoi npumep 3axaHus

JUis naHHOW pacueTHOM CXeMbl MOCTPOUTH SIIOPHI MOMEPEYHOW CHIIBI M W3THOAIOLIETo
MOMEHTa, UCHOJb3Yysl OCHOBHbBIE 3aKOHOMEPHOCTU U OMNpEeNisis 3HAU€HUS BHYTPEHHUX CHIIOBBIX
(akTOpPOB B XapaKTEPHBIX CEUECHUSX.

072(75;7’ M=20kH M
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Kpurepun onenkn:
1 Gamn - ecim camocTosITeNbHAs 3ajadya BBINONHEHa mpaBuibHO B o0beMe 40-100%. 0 OamnoB - ecnu
CaMOCTOsITEIbHAS 33/1a4a BRIIIOJHEHA paBUiIbHO B npenenax 0-40%.

7.2.4. KomnuiekT 3agaHuii 1151 JIaGOPaTOPHO-NIPAKTHYECKOIr0 3aHATHS No2

Tema: «IlocTpoeHue 3MI0P BHYTPEHHHX CHJIOBBIX (PAKTOPOB Ha KOHCOJIbHOW pame
JKCIIPECC METOAOM I10 XaPAKTEPHBIM CEYECHUSAM»

Tunosoii npumep 3axaHus

JUis aHHOM pacyeTHOM CXeMBbl paMbl IMOCTPOUTH SMIOPHI BHYTPEHHUX CHIIOBBIX (aKTOPOB,
HCIIOJIb3YSl OCHOBHBIE 3aKOHOMEPHOCTH U OIpeeNisis 3HaUYeHUS! BHYTPEHHUX CHIIOBBIX ()aKTOPOB B
XapaKTEePHBIX CEYCHUSX.
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Kpurepum ouenku:
1 Oamnm - ecnu caMOCTOSITENIbHAS 3aja4a BBITIOJHEHA MpaBWIIbHO B 00beme 40-100%. 0 OamioB - eciu
caMoCTOsITeIbHAs 33/1a4a BBIOJIHEHA paBUiIbHO B rpeaenax 0-40%.

7.2.5. KoMIuieKT 3aiaHuii 1J151 IPAKTHYeCKOoro 3aHaTus Ne3
Tema: «IlocTpoeHue 31M0p BHYTPEHHUX CHJIOBBIX ()AKTOPOB HA IBYXOIIOPHOM paMe»
Tunosoii npumep 3axaHus

Jl7ig MaHHOM pacdyeTHOIl cXeMbl paMbl MOCTPOUTH AMIOPHI BHYTPEHHUX CHIIOBBIX (DaKTOPOB,
WCIIOJIB3ysl OCHOBHBIC 3aKOHOMEPHOCTH M ONPEIeNisisi 3HAYCHUSI BHYTPEHHHUX CHIIOBBIX ()aKTOPOB B
XapaKTEPHBIX CEUECHUSIX.
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Kpurepum ouenku:
1 Gaym - ecnm caMoOCTOsITEIbHAS 3ajada BBITOJIHEHA MpaBmWiIbHO B 00Bbeme 40-100%. 0 GamroB - eciu
camocTosITeJIbHasl 3a/1a4a BHITIOJHEHA ITPpaBUILHO B Tipeenax 0-40%.

7.2.6. KomiuiekT 3a1aHuii 1J151 NPAKTHYeCKOro 3aHsaTus Ne4

Tema: «IlocTpoenne 3MIOp BHYTPEHHHX CHJIOBBIX (DAKTOPOB HA NPOCTPAHCTBEHHBIX
CTEP’KHEBBIX KOHCTPYKIUAX)>

Tunosoii npumep 3axaHus

Jis 3a1aHHOM pacuyeTHOM cXeMbl TOCTPOUTD SMIOPHI BHYTPEHHUX CHIIOBBIX (DaKTOPOB, UCTIOIB3YsI
METOJ IIOCTPOCHHUS T10 XapAKTEPHBIM CEYEHUSM.
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Kpurepum ouenku:

1 Gamn - ecni camMoCTOSITeNIbHAS 3a/1a4a BEITIOTHEHA paBWiIbHO B 00beme 40-100%. 0 6aios - ecu
caMOCTOsITeTTbHAas 3a/1a4a BBITIOJTHEHA MTPpaBIiIbHO B Tipenenax 0-40%.

7.2.7. KoMILIeKT 3aIaHuii 1151 J1a00PaATOPHO-NIPAKTHYECKOT0 3aHATHS Ne3

Tema: «Or[pe)le.nelme MEXAaHUYIECCKHUX XaAPAKTCPUCTUK MaTepHajia Imo pe3yjabTaTaM
HCIIBITAHUA HA PACTHIKCHUEC»

Tunosoii npumep 3axaHus

OmnpenenuTh MeEXaHMYCCKHE XapaKTePUCTHKH Marepuaia olOpa3ia W IepPecTPOUTH
MalIMHHYIO MarpaMMy B YCJIOBHYIO AMAarpaMMy JUIsl 3apaHee UCIBITAHHOTO 00paslia, BbIJAHHOTO
[pernojaBaTesieM BMECTE C IMPOTOKOJIOM, BKJIIOYAMONIMM MAIIMHHYIO AMarpaMMy U pa3Mepbl
oOpa3sia 10 UCTIBITaHUS.

Kpurepum ouenku:
1 Gayn - ecim AKCHEPUMEHTANbHAS M TEOPETHYECKass YacTH pabOTHl BBHIMOJHEHBI NMPAaBUIBHO B
oobeme 40-100%, O OGamwioB - ecnu SKCHEpUMEHTaNbHas M TeOpeTHYecKas 4acTh paboThl
BBITTOJIHEHBI IPaBUIIBHO B 00BemMe 0-40%.

7.2.8. KomnuiekT 3agaHuii JUIsi IPAKTHYECKOro 3aHATUs NeS
Tema: «PacyeT Ha IPOYHOCTH NPHU PACTAKEHUU-CKATHI
Tunosoi npumep 3axaHus

CrepxeHb KpPYIJIOTO TIOMEPEYHOT0 CEUEHUs] HAarpyKeH oceBbiIMU cuiaMu. [IpousBectu
MIPOBEPKY TMPOYHOCTU CTEPKHS, NOCTPOUB 3MOpbl N, 6. CHpOEKTUPOBATh CTEPKEHb KPYIJIOrO
MOTIEPEYHOT0 CEYECHHS] PABHOTO COMPOTHUBIIECHUS PACTKEHUIO-CKATHIO. CpaBHUTH 1O PacxXxoay
MaTrepuana 3aaHHbI CTePKEHb C PABHOIPOYHBIM.

[punaTs: [6]=160 MITa, E=2-10°MITa.

A2=2A1

y A=1,54, o =10
T T
i
F.=30kH F.=15kH F=104H
-
A=0,5%107
=05 m

Kpurepun onenkn:

1 Gast - ecnu caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA MPpaBuiIbHO B 00beMe 40-100%. 0 H6ansos - ecnu
CaMOCTOATEIbHAS 3a/1a4a BBHIIIOJIHEHA IPAaBWIIBHO B mpesenax 0-40%.



7.2.9. KoMIuIeKT 3aaHuii 1J151 IPAKTHYEeCKOro 3aHaTust Ne6
Tema: «Pacyer Ha )KeCTKOCTDH NMPHU PACTSZKEHHUH-CKATUN

Tunosoii npumep 3a1aHus

CTep}KeHb Kpyrjoro mnomnepeyHoro CCEUCHHUA Harpy>XC€H OCCBBIMH CHJIAMH. HpOI/ISBeCTI/I
IPOBEPKY JKECTKOCTH CTEPKHS, TOCTPOUB 3MMIOPHI N, d.
[pursate: E=2-10°MIla, [8]=1,6x10"m.

_ Ay=2A, KH
- A=154, P =105
T "
]
F.=30kH F.=15kH F=10¢H
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A=0,5%107 o
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Kpurepum ouenku:

1 Gan - ecnu caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA NMPpaBUiIbHO B 00beMe 40-100%. 0 H6ansos - ecnu
caMOoCTOsITeTIbHAS 33/1a4a BHIITOJTHEHA TpaBIIbHO B ipeaenax 0-40%.

7.2.10. KoMmJieKT 3aaHui J1J151 MPAKTHYECKOT0 3aHsATHs Ne7

Tema: «Onpeneﬂe}me INIAaBHBIX MHNEHTPAJBHBIX MOMEHTOB HHEPUHHUHU COCTABHOIO
CECYCHU

Tunosoii npumep 3axaHus

I[J'IH 3aIaHHOI'0 CJIOXXHOI'O CCUCHHA OIPCACIUTb ITO0JIOKCHHUC LCHTPA TAXKCECTH U HaWTH
TJIaBHBIC HCHTPAJIIbHBIC MOMCHTBI HHEPIUHN B JOJIAX ITapaMeTpa a.

— -

Kpurepun onenkmu:

1 GaJi - eciii CaMOCTOSATENbHAS 3a/1aua BhIIOJIHEHA IpaBIbHO B 00beMe 40-100%. 0 6aios - eciu
CaMOCTOsTeIbHAS 33/1a4a BITOJIHEHA MPaBHIIbHO B npeenax 0-40%.

7.2.11. KomnuiekT 3aqaHuii 1JIs1 NPAKTHYecKOro 3aHsATUs1 Ne§
Tema: «Pacyer Ha IPOYHOCTH 0AJIOK NPH NPAMOM H3rHde»

Tunosoii npumep 3axanus

I[J'IH JIaHHOM 6am<1/1, W3TOTOBJICHHOM U3 XPpynkKoro warcepuaja ¢ JOOIMYCKACMbIMHU

HaIPsKEHUSIMHA [O' ] b = 100MIla, [(7 ] . = 150MI1a:



P10k q=20k_H_/M  F=10KA
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ONpCACIINTh U3 YCIIOBHSA IIPOYHOCTHU xapaKTepHHﬁ pasMeEp [a] CJIOKHOTI'O IOMEPECUYHOI'0 CECUCHMU,
MMpEaABApUTEIILHO PCUIMB BOIIPOC O €ro paiuoOHaJIbHOM ITIOJTOKCHUH.
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Kpurepum ouenku:

1 Gan - ecnu caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA MPpaBUiIbHO B 00beMe 40-100%. 0 H6ansos - ecnu
caMOoCTOsITeTIbHAS 33/1a4a BHIITOJTHEHA TpaBIiIbHO B ipeaenax 0-40%.

7.2.12. KoMnJjiekT 3aaHui JJIs1 MPAKTUYECKOTro 3aHsATHs Ne9
Tema: «Pacyer Ha KecTKOCTH 0aJIOK NPHU NPSAMOM U3rude»
Tunosoi npumep 3axaHus

JIByxomnopHasi Oajika ABYTaBpOBOT'O CE€YEHHUs, M3roToBiieHHas u3 cranu Cr3, HarpyxeHa
CHCTEMOM MOTMEPEYHBIX CHJI U U3THOAIOIIUX MOMEHTOB:

F=10kH g=20xkH/M F=10xH

\ [ ][] ]
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[IpoBecTn mpoBepKy KECTKOCTH Oanku, eciu e€ mornepedyHoe cedeHue — aAByraBp Nel6 c

OCEBbIM MOMEHTOM HHEPIUHU |X =873cm* . [TpunsTSH: E=2 '105MH61, [5]: 0,001L (rme L

— pacCTOAHUEC MCIKIY OHOpaMI/I).

Kpurepun ouenku:

1 GaJut - eciii caMOCTOSITEIbHAs 3a/1a4a BBINOJIHEHA NpaBUiIbHO B 00beme 40-100%. 0 Gayios - eciiu
caMOCTOsITeTIbHAS 33/1a4a BIITOJTHEHA TpaBIIIbHO B pesenax 0-40%.

7.2.13. KoMmieKT 3a1aHuii 171 1a00paTOPHO-NPAKTHYECKOr0 3aHATUS Ned
Tema: «Onpeaesienne nepeMenieHHil NpU NPSIMOM NONEPEYHOM H3rHbe»

Tunosoii npumep 3axaHus



DKCIEpUMEHTAIBHO U TEOPETHUYECKH ONPENEIUTh BEIMYUHBI TPOrHOOB U YIJIOB MTOBOPOTA B
YKa3aHHBIX CEYEHUSAX OallKi, CPAaBHUTh NOJTY4YEHHBIE PE3YJIbTAThl U CEIaTh BHIBOIBI.
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Kpurtepuu ouenku:
1 Oamn - eciam PKCIEPUMEHTAIbHAS M TCOPETUYECKAash YacTh pabOThl BBIMOJIHEHBI MPABUILHO B
oobeme 40-100%, O OamuioB - ecnM AIKCHEPUMEHTANbHAas M TEOPETHYECKas 4acTh padOThI
BBITIOJIHEHBI TTPaBUIILHO B 00BeMe 0-40%.

7.2.14. KomnuiekT 3aaHuil 111 NPAaKTHYecKOro 3anaTus Nel(
Tema: «Pacyer Ha IPOYHOCTH NPU COBMECTHOM JCHCTBHM ABYX NPAMbIX H3rH00B»
Tunosoii npumep 3axaHus

KoncomnpHbIi CTCPIKCHb MPAMOYTOJIBHOI'O CCUCHUSA HAI'PYKCH CHCTEMOU IOIICPCUHBIX CUII U
1/13r1/16a101111/1x MOMCHTOB, I[CI\/'ICTBYIOHII/IX B IBYX B3aUMHO NCPIICHAUKYIAPHBIX IMIIOCKOCTAX!

y
3kHM
X LkH
A
z
bkH 5kH
Q4m Q6m Q6w
Jnuna crepxkHA | =1,6., @ COOTHOLIEHUE CTOPOH MNPSIMOYTIOJBHOIO CEYEHUS h/ b =1,5.

Crepixenb M3roToBieH u3 ctayim Ct3 ¢ gomyckaembiM HanpsokeHueM [o]=160M11a. Onpenenuts u3
YCJIOBHS MPOYHOCTH XapaKTEPHBIN pazmep b MpsMOYrobHOTO CeUeHHUS.

Kpurepun ouenku:

1 6ast - ecni caMOCTOATETbHAS 3a/1ada BRITOTHEHA paBWiIbHO B 00beMe 40-100%. 0 6amioB - ecim
caMocCTOsTeIbHAas 3a/1a4a BBITIOJTHEHA MPaBIILHO B Tipesenax 0-40%.

7.2.15. KomnuiekT 3agaHuii 1J1s1 J1Ia0OpPATOPHO-NPAKTHYECKOT0 3aHATUS NeS
Tema: «OnpenesieHne nepeMeieHHii NP KOCOM M3rude»
Tunosoii npumep 3axanus

DOKCIEpUMEHTAILHO M TEOPETHUYECKH OMpPENeInTh 3HAU€HUE M HAMpaBJICHHUE MOJHOTO
nepemMenieHus: CB0O0OHOTO KOHIIA KOHCOJBHOM Oalku Mpu KocoM u3rube, ecnu F=10 , a=+75°,
I=300MMm.
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Kpurepum ouenku:
1 6amt - ecau 3KCHIEpUMEHTANIFHAS U TEOPETHUYECKask YacTh pabOThl BBITOIHEHBI MPABIIIBHO B 00beMe 40-

100%, 0 GannoB - eciau SKCHEPUMEHTaIbHAsS U TeOpeTHdecKas 4acTH pabOThl BBITOJHEHBI MPABUIHHO B
o6bseme 0-40%.

7.2.16. KomnuiekT 3aaaHuii I NpakTH4YecKkoro 3anaTus Nell

Tema: «Pacuer Ha NPOYHOCTHL IPHM COBMECTHOM [IeHCTBHM KOCOro u3ruéa u
pacTsKeHUs»

TunoBoi npuMep 3a1aHuA

KonconsHBIH CTCPIKCHb MPAMOYTOJBHOI0 CCUCHUA HAI'PYKCH CUCTEMOH IONCPCUHBIX CUII U
U3ru0aroIMX MOMEHTOB, JEHCTBYIOIIUX B IBYX B3aUMHO NEPHEHIUKYISPHBIX IUIOCKOCTSX, a TAKXKe
IIPOJIOJIBHOW CHJION:

J
3kHM
X “AKH
P
6kH 5kH
O4m 06Mm 06Mm
Jnuna crepxkHa | =1,6.2, @ COOTHOLIEHUE CTOPOH MPSIMOYIOJIBHOIO CEYCHUS h/ b =1,5

CrepxeHp u3rorosieH u3 cranu Crt3 ¢ nomyckaeMmbiM HamnpspkeHueM [6]=160MT1la. Onpenennutsb
MI0JIO’KEHUE OMACHBIX TOYEK U HEUTpaJbHOW JUHUM B ONTACHOM CEYEHMH, a TaKKe HAWTU U3 YCIOBUS
HIPOYHOCTH 110 U3rHOYy XapakTepHbIil pazmep b mpsMoyroiabHOro ceueHus. ONpeaeauTh CMEIICHUE
HEUTpaJbHOW JMHUM OT LEHTPa TSKECTH CEUEHHUS U BBIUMCIHUTH MEepeHanpsyKeHUe OT JeHCTBHS
IIPOJOIBHON CHIIBL. J|aTh OLIEHKY IPOYHOCTH.

Kpurepun ouenku:

1 Gayt - ecni caMOCTOATEbHAS 3a/1ada BRITOTHEHA paBWiIbHO B 00beMe 40-100%. 0 6amioB - ecim
caMOCTOsITeTIbHAS 33/1a4a BIITOJTHEHA TpaBIIIbHO B pesenax 0-40%.

7.2.17. KomnuiekT 3aaHuii 1JIs1 NPAKTHYecKOro 3aHsaTus Nel2
Tema: «Pacdyer Ha IPOYHOCTD M JKECTKOCTH NNPH KPYYECHUN»

Tunosoii npumep 3axanus



I[JISI AAaHHOTO KOHCOJIBHOI'O Bajla OIPCACIUTL W3 YCIOBUSA TIPOYHOCTU BCIUYHUHY
JOMycKaeMoro jauaMerpa cedeHus [d], mpeaBapuTeNbHO TOCTPOMB SmiOpel M; u 1. s
MMOJIYYCHHBIX PasMCpPOB CCUHCHUA OIIPCACIINTH MaKCHUMaIbHBIN a6COJIIOTHbII>'I YIroj 3aKpy4uBaHUA

4
BaJla, [IOCTPOUB DIIOPY YIVIOB 3aKpyduBaHus ¢. [IpuHATS: [T] =100 Mlla, G= 810" MITa.
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Kpurepun onenku:

1 Gayu - eciii caMOCTOSITEIbHAS 3a]1a4a BHITIOJIHEHA PaBUIbHO B 00beMe 40-100%. 0 6ayios - eciiu
caMOCTOSITeNTbHAas 3a/1a4a BEITIOTHEHA MTPaBIIbHO B Tipeaenax 0-40%.

7.2.18. KoMmJjiekT 3aaHuii JAJ151 MPaAKTHYecKOro 3ausitus Nel3
Tema: «Pacuer cTaTuyecKu HeonmpeaeJIMMbIX CUCTEM NPH PACTSIZKEHUH -CoKATHID)
TunoBoi mpuMep 3a1aHuA

JIByxcTyneH4yaTblii Opyc C JECTKO 3allEeMJICHHBIMH KOHLIAMU HAarpyeH CHCTEMOM
OCEBbIX Harpy3ok. OmnpenenuTs U3 YCIOBHs IMPOYHOCTU BEIMUYMHY AOIYCKAaeMOW IuIoUIann
MONIEPEUHOr0 ceueHusi Opyca [A], eciM HW3BECTHA BEJIMYMHA JIOMYCKAEMOTO HaIPSKEHUS
[6]=160 MIla, moayns ynpyroctu E=2x10° MI1a.

AFA A,=2A
kH

F=60kH '
——

1/ 2 1/ 2

I =1 m

Kpurepun onenku:

1 6ayt - ecni caMOCTOATEbHAS 3a/1ada BRITOTHEHA PaBWiIbHO B 00beMe 40-100%. 0 6amioB - ecim
caMocCTOsTeIbHAas 3a/1a4a BBITIOJTHEHA MPaBHILHO B Tipesenax 0-40%.

7.2.19. KomnuiekT 3aaaHuii 111 NPpaKTHYecKoro 3anaTus Nel4
Tema: «Pacder craTHyecKkH HeonpeAeJUMBbIX CHCTEM IPH PaCTSKeHUH-CKATHID

Tunosoii npumep 3axanus



AFA A,=2A

) G=20'y
F=60kH '
——
2 | 2 %z
| [=1m

Onpenenuth, Kak U3MEHUTCA [A], eciu Opyc JOMOJHUTEIBHO K BO3/ICHCTBUIO HArpy30K
Oyner narper Ha BennuuHy At=40°C u ecnu ydecTh, 9T0 Opyc M3TOTOBIEH KOpOUE 33JaHHOM
mmuael Ha  8=0,01%(L1+02). Koadduument mmmueiinoro pacmmpenns O =1,25x10° 1/°C,
Moyb yrpyroctu E=2x10° MITa.

Kpurepum ouenku:

1 Gan - ecny caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA MPpaBUiIbHO B 00beMe 40-100%. 0 H6ansos - ecnu
caMOoCTOsITeTIbHAS 33/1a4a BHIITOJTHEHA TpaBIIbHO B ipeaenax 0-40%.

7.2.20. KoMmJjieKT 3aaHuii JAJ151 MPpaKTHYecKoro 3austus NelS

Tema: «Pacuer cTaTMyecKku HeonpeaeJIMMbIX CUCTEM NPH U3rHbe»

TunoBoi npuMep 3a1aHusA

Jyis maHHOW OamKyd PacKphITh CTATHYECKYIO HEOIPEISIMMOCTh, MOJ00paTh U3 YCIIOBUS

MIPOYHOCTHU B Ka4eCTBE MMONEPEYHOr0 JBYTaBPOBBIii poduis, ecnu [6]=160 Mlla.

G=20— Me20H

M 1M 7 TmM

Kpurepun onenkn:

1 Gamn - ecni caMoCTOSITeNIbHAS 3a/1a4a BEITIOIHEHA paBWiIbHO B 00beMe 40-100%. 0 6aios - ecu
CaMOCTOSITEIbHAs 3a/1a4a BBITIOJHEHA MPaBWiILHO B mipesenax 0-40%.

7.2.21. KoMmieKT 3a1aHuii 1/ 1a00paTOPHO-NPAKTHYECKOT0 3aHATUS Ne6

Tema: «OmnpengejieHne MOMEHTAa  3allleMJIEHHUSI  OJHONPOJIETHOH, CTATHYECKH
HeomnpeaeTuMOl 0aaTKm»

Tunosoii npumep 3axanus

OKCIIEpUMEHTAIBHO M TEOPETUYECKU ONPEACIUTh 3HAYEHHME MOMEHTa 3alleMJICHUs
OJTHOTIPOJIETHOW CTAaTHYECKH Heompeaenumon Oanku, ecimm Fi=1,5kr, F2=2kr, 11=300mm,
12=700MmMm, lo=600MM. CpaBHHUTB pe3yIbTaTHI U CHIENATh BBIBOJIBL.
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Kpurepum ouenku:
1 Gam - ecau 3KCHIEpUMEHTANIFHAS U TEOPETHUYECKask YacTh pabOThl BBITOIHEHBI MMPAaBUIIBHO B 00beMe 40-

100%, 0 GannoB - eciau SKCHEPUMEHTaIbHAsS U TeOpeTHdecKas 4acTH pabOThl BBITOJHEHBI MPABUIBHO B
o6bseme 0-40%.

7.2.22. KoMIJIeKT 3aIaHui JJI51 MPaAKTHYecKoro 3ausitus Nel6
Tema: «Pacuer cTaTuuecku HeonmpeaeIUMbIX paM NPU U3rude»
Tunosoi npumep 3axanus

Jns naHHOM paMHOM KOHCTPYKLMH MOA00paTh U3 YCJIOBHSI MPOYHOCTH B KadyecTBE
MONEPEYHOr0 CEYEHMs SJIEMEHTOB JBYTaBPOBBIM MPOQUIIb, €CIIM KECTKOCTh CEUeHHH Bcex

El
AJIEMEHTOB OJIMHAKOBA E_Ip =1, [6]=160 MIla. OnpeneanTs rOpU30HTAIBLHOE MEpEMEIIECHNE

C
Y3JI0BBIX TOYEK ¥ IIOCTPOUTH IPUMEPHBIN BUJI YIIPYTOM JIMHUU PAMBI.

aZim F20kH

2a

Kpurepun onenkn:

1 Gast - ecnu caMoCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA MPpaBUiIbHO B 00beMe 40-100%. 0 6ansos - ecnu
caMOCTOsATEIbHAs 3a/1a4a BBITIOJIHEHA IPAaBIIIBHO B mpezenax 0-40%.

7.2.23. KoMI1eKT 3a1aHuii 115 NPAKTHYeCKOro 3aHsaTus Nel7

Tema: «OnpenesieHne HaNpPsIZKEHUH ¢ TOMOLIBIO Kpyra Mopa»



Tunosoii npumep 3axaHus

B crepxHe ¢ IUIomanpio momepedHoro ceuenns A=5x10% M?, pactarmBaeMoMm cHIIOi
F =50 xH, ompenenuth ¢ moMmormipio kpyra Mopa HOpMalIbHOE W KacaTeIbHOE HAIMPSIKCHHUS,

BO3HHKAKINKUE Ha INIomaakKe, HaKJIOHCHHOM IoJa yriiom 30 K IOIEpEHYHOMY CEUYCHHIO
CTCPIKHA:

F‘
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Kpurepun onenkmu:

1 Gaut - ecyii caMOCTOSITEIbHAS 3a]1a4a BHITIOJHEHA PaBUIbHO B 00beme 40-100%. 0 6ayos - eciiu
caMOoCTOsITeTIbHAS 33/1a4a BHIITOJTHEHA TpaBIIbHO B peaenax 0-40%.

7.2.24. KomnuiekT 3a1aHuii 1Jis1 JIa0OpPATOPHO-NPAKTHYECKOT0 3aHATUS Ne7
Tema: «Onpeaesienne nepeMenieHuii CBO0OOHOr0 KOHIIA JIOMAHOT0 Opyca»
Tunosoi npumep 3axaHus

3KCH€pI/IM€HTaJ'II)HO N TCOPCTUUCCKHU ONPCACINTE TOPU30HTAIIBLHOC, BCPTHUKAIBHOC
nepeMeIeHre U yroj moBopota CBOOOAHOTO KOHIIA JoMaHoro opyca, eciu F=10H, I=600mm.
CpaBHHTH pe3yabTaThl U CIIETaTh BHIBOJIBI.
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Kpurepun onenkn:
1 Gann - ecau SKCIIEpUMEHTAIbHAS U TEOpETHYEeCKast 4acT pabOThl BBITIOJIHEHBI IPABUWIBHO B 00beMe 40-
100%, 0 GamoB - eciau SKCHEPUMEHTaIbHAs U TeOpeTUYecKas 4acTH pabOThl BBIMTOJHEHBI MPAaBUIBHO B
oobseme 0-40%.

7.2.25. KoMnieKT 3a1aHuil 111 NPAKTHYeCKOro 3aHaTus Nel8
Tema: «Pacyer Ha IPOYHOCTH B YCJIOBHAX CJI0KHOTO CONPOTHBJICHUD)
Tunosoii npumep 3a1aHus

s 1aHHOW KOHCOJIBHOW pambl, MU3TOTOBJIEHHOW M3 €IMHOIO IPYTKa MPSAMOYTOJIbHOTO
CEYCHUS! M HArpy>KeHHOM MPOCTPAHCTBEHHOM CHCTEMOW CHWIJI, T0J00paTh U3 YCIOBUS
IPOYHOCTH PasMepbl MPSIMOYToJbHOro cedeHus N u D. TIpUHATH BENMYHMHY JOMYCKaeMOro
Hanpspkenus [6] = 160 MIla, h/b =2.

|=1 m

kH
M

F=20kH

Kpurepun ouenku:
1 Gau - ecyii caMOCTOSITEIbHAS 3a]1a4a BHITIOJIHEHA PaBUIbHO B 00beMe 40-100%. 0 6ayos - eciiu
caMOCTOSsITeTTbHAas 3a/1a4a BBITIOJTHEHA MPpaBIiIbHO B Tipenenax 0-40%.

7.2.26. KomnuiekT 3aqaHuil 111 NPAKTH4YecKOro 3aHaTusa Nel9

Tema: «1IpoeKTHPOBOYHBIN PacyeT CKATBIX CTOEK HA YCTOHYMBOCTb)»

Tunosoii npumep 3axaHus

Croiika nauHoM (=1 M ¢ MapHUPHO ONEPTHIMU KOHLAMH M MIPOMEXYTOUYHOH IapHUPHOMH
ornopoii mocepeauHe cxkumaercs cuinod F=20 kH. IlomoOpate BenuumHy pasmepa a
MOTIEPEYHOT0 CEYEHHUsI CTOMKHU, 00eCIIeUnB ee yCTOMUYMBOCTh, €CIIU J0IYCKAaeMOoe HaIlpsKeHHe
Ha coxarne [o]c=160 MIla. JIng CHOpOEKTHPOBAHHOW CTOWKH ONPENENIHUTh BEIUYHHY
KPUTUYECKON CHUJIBI M KOO UIMEHT 3amaca yCTOHYMBOCTH.
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Kpurepun onenkn:

1 Gasm - ecnu caMOCTOSITENbHAS 3a/1a4a BHIIIOJIHEHA MPpaBUiIbHO B 00beMe 40-100%. 0 H6amos - ecnu
caMOoCTOsITeIbHAS 33/1a4a BRIIIOJHEHA TpaBIiIbHO B npeaenax 0-40%.

7.2.27. KoMIJIeKT 3aJaHMi J1J151 MPAKTHYecKOro 3ausitus Ne2(

Tema: «Pacyer c:KaTbIX CTOEK Ha YCTOMYHUBOCTD 10 KOOPPUIHEHTY @»

TunoBoi npuMep 3a1aHusA

JUis 1LeHTpanbHO CXATOro CTEPXKHS C PA3IMYHBIMU YCIOBUSMM 3aKpEIUIEHHUS B
IUIOCKOCTSIX XZ M YZ, U3TOTOBJIEHHOIO W3 Marepuana ¢ JOIyCKaeMbIM HAalpsDKEHUEM Ha
coxkarue 160 MIla, onpeaenuTs BEIWYHHY AOMYCKAEMOW CHJIBI C MOMOIIBIO KO3 (duImenrta

MMpOJO0JIBbHOTO n3ruoa.

AZ Az
F F

Y

A a[‘-lE y A [0) A (0]
= A 0 1,00 120 | 045
) 20 | 096 130 | 0,40
~y x |40 0,92 140 | 0,36
A <]% 60 | 0,86 150 | 0,32
= 70 | 0,81 160 | 0,29
"~ 80 | 0,75 170 | 0,26
~ _r = 4] 90 [ 0,69 180 | 0,23
Y X ” ;y L= 1, = 188,5 e —5 1060 190 |_0,21
A A=137.7 cm? 110 | 0,52 200 | 0,19

Kpurepun onenkmu:

1 Gau - ecyii caMOCTOSITEIbHAS 3a]1a4a BHITIOJIHEHA PaBUIbHO B 00beMe 40-100%. 0 6ayios - eciiu
caMOCTOSITeTTbHAs 3a/1a4a BBITIOJTHEHA MPaBIIbHO B Tipenenax 0-40%.

10.2.28. KoMmuieKT 3aqaHuii I NPAKTHYECKOro 3aHaTusa Ne21

Tema: «PacueT c:KaThIX CTOEK HA rpy3omnoabLeMHOCTD 11O yCTOi;I‘lPIBOCTH»

Tunosoi npumep 3axaHus

Croiika, UMemoIas MONEPEYHOE CEYEHHUE B BUAE ABYX HBemwiepoB Ne 12, HarpyxeHa

oceBOil cxxumaromedt Harpyskoi F. Marepuan croiiku Ct2 ¢ [O' ]2140MHG Ycenosus

3aKpCHJICHUS OJMHAKOBBI B IIITIOCKOCTAX X0Z 1 YOZ.

Z

3.5M

3

P INDS e

crofs

35m

--é

Tpebyercs onpenenurs:
a). Paccrosanme «X» Mekay BETBIMH CTOHMKH, oOOecredYuBaroiiee

KOHCTPYKLIUU.

PaBHOYCTOMYHBOCTh



b). Benmuuuny normyckaemMoil Harpy3Kku, HCIOIb3Ys KOA(PPHUIUEHT POJOITBHOTO H3THoa.
C). Bennuuny KpUTHYECKOM CHIIBI M KO GHUIMEHT 3amaca yCTOHYMBOCTH.

Kpurepun onenkn:

1 Ga - eciiu caMOCTOSITEeIbHAS 3a]1a4a BHITIOJIHEHA PaBUIbHO B 00beMe 40-100%. 0 6ayos - eciu
caMOCTOSTEIbHAs 3a/1a4ya BBITIOJTHEHA MPaBIWILHO B Tipenenax 0-40%.

7.2.29. KoMnJjiekT 3a1aHuii JJ1s1 JIaOOPaTOPHO-NPAKTUYECKOT0 3aHATHsSI Ne§

Tema: «OmnpeneneHue nepeMelleHMi B CTATHYECKHM HeONpeaeJMMOM 3aMKHYTOM
KOHTYpe»

Tunosoii npumep 3a1aHus

a-=-318un¥ npaswili-urouxamop-
20PUIOHMATHHOZ0 NEPEMEULEHIA
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3KCH€pI/IM€HTaJ'IBHO U TCOPCTUUCCKH ONPCACIUTE 3HAUYCHUA TOPU30HTAJILBHOTO H
BCPTUKAJIBHOT'O HepeMeH_[eHI/Iﬁ B CTaTUYCCKH HECONIPCACINMOM 3aMKHYTOM KOHTYPC. CpaBHI/ITB
PE3YIBTATEI U CACTIATH BBHIBO/IbI.

Kpurepun onenkn:
1 Gasn - ecnu SKCIEPUMEHTAIbHAS U TEOPETUYECKAs YaCTH Pa0OThI BHIMIOJIHEHBI MPABUILHO B 00beMe 40-
100%, O GamoB - ecnu SKCIEPUMEHTAIbHAS U TEOpEeTUYeCKast YaCTH pabOThl BBITOIHEHBI MTPABIILHO B

oobeme 0-40%.
7.2.30. KomnuiekT 3a1aHuii J1Jis1 NPAKTHYECKOro 3aHATHS Ne22
Tema: «Pacyer Ha IPOYHOCTH NP NOBTOPHO-TIEPEMEHHBIX HATPY3KaX»
BapuanT 1 (1 ene 24 BapuaHTa ¢ pa3HOOOpa3UeM paCUETHBIX CXEM)

VYyacTok Bajla ¢ KOHUEHTPATOPOM HANpPSDKEHUHM B BUJAE BBITOYKHM I10JIBEPracTCs
COBMECTHOMY JIEHCTBHIO M3TrM0a U KpyueHHs. 3HaUeHHE M3TUOAI0Ier0 MOMEHTa U3MEHSETCS

B JMAIa30OHE: MT‘" =08 kHm, M?jn =-0,8kHM, kpyrsmero momenrta — I\/Igax =2kHwMm,
Mgn =0. 3nayenus reomeTpuyeckux pazmepoB Bama: D =55mm, d=50mm, =2 Mm,
D-d

t= Ban wusroroBien u3 cramm 40XH ¢ MeXaHMYECKUMH XapaKTEPUCTUKAMM:

o, =1000 MIla , o, =800 MIla, 6-1 =400 MIla, 7, =390 MIIa , T-1= 240 MIla. TpeGyetcs



onpeAenuTh KodhGUIIMEHT 3amaca Mo BBIHOCIMBOCTH M IO TEKYYECTH U CIENaTh BBHIBOJBI O
HauboJsIee BEPOSITHOM MEXaHU3ME pa3pyLICHHUS.
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Kpurepum ouenku:

1 Gamn - ecni camMoCTOSITeNIbHAS 3a/1a4a BEITIOTHEHA MpaBWiIbHO B 00beme 40-100%. 0 6aios - ecu
CaMOCTOSITEIbHAs 3a/1a4a BBIIOIHEHA ITPaBHibHO B mpeaenax 0-40%.

7.2.31. KomnuiekT 3agaHuii 1JIs1 NPAKTHYECKOro 3aHATHs Ne23
Tema: «Pacuer Ha NPOYHOCTH MOAMOTOPHBIX OATOK»

Tunosoii npumep 3aganus

Ha KxoHCONBHOM yuacTKe JBYXONOpPHOM Oanku, M3rotoBiieHHONM u3 aByTaBpa NelO,
ycTaHOBIIEH aJekTpoasurareis Becom F=0,2 kH. Yuncno o6oporos snekrpoasurarens N=600

00/MUH. AMIUIUTYTHOC 3HAUCHHE IIEHTPOOCKHON CHIIbI, BO3HUKAIOUICH IPH BPALICHUU
poropa Fo=0,2F.

FosinNA/ y

Wiy C?F 1

1205 m / | ==

[TpousBecTu MpoOBEPOUHBIN pacyeT Ha MPOYHOCTH MOJAMOTOPHOW OajaKu M ONPENEIUTH
3HaueHue {, Ipu KOTOPOM BO3MOXHO HACTYIUIEHHE pe3oHaHca. CONpOTUBIECHUEM CPENbI
npeHebpeus. Jlonmyckaemoe HarpshkeHue [o] mpuHaTh paBHbIM 160 MIa.

Kpurepun onenkn:

1 Gamn - ecni camMoCTOSITeNIbHAS 3a/1a4a BEITIOJHEHA paBWiIbHO B 00beme 40-100%. 0 6aios - eciu
camMocTosTeIbHas 3a/1a4a BBITIOJTHEeHA MPpaBHIIbHO B Tipeenax 0-40%.

7.2.32. KomnuiekT 3a1aHuil 111 NPAKTHYeCKOro 3aHATHA Ne24
Tema: «PacyeT Ha MPOYHOCTD M JKECTKOCTH 0AJTKH NPH MONEPEYHOM yaape»

Tunosoii npumep 3axanus

Ha 3anannyto 6anky c BbicoThl H=0,5u cB0OOOIHO majsaeT abCOIOTHO KECTKOE TEIO
macco M. [lonmepeuHoe ceuyeHue OaaKW COCTABHOE — COCTOMT M3 YETHIPEX CTaJIbHBIX
paBHOOOKHX yroskoB Nel(Q, cBapeHHBIX MeXIy co00i. OnpenenuTh T0MyCTUMYIO BETUYUHY

MacChl TMaJafomiero Tejia [m], Opy KOTOpO# OymeT obecriedyeHa MPOYHOCTH OAlKH, €CIH
5

[G ] =160MI1, a, E=2-10"MIl, A . TIpoBepuTh BBHITOJTHEHUE YCIOBUS )KECTKOCTH, TIPUHSB

[5 ] = 3MM . Maccoii 6anku npeHeopeyb.
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Kpurepun onenkn:

1 Gan - eciiu caMOCTOSITEIbHAS 3a]1a4a BHITIOJIHEHA PaBUIbHO B 00beMe 40-100%. 0 6ayos - eciu
CaMOCTOSITEIbHAs 3a/1a4a BBIIOIHEHA ITPaBHibHO B mpeaenax 0-40%.

TeMbl NUCbMEHHBIX PadoT

Ne Temsbl
n/n
PI'P Nel. IToctpoenue 3m0p BHYTPEHHUX CHIIOBBIX (DaKTOPOB

1.1. ITocTpoeHue 3Mop BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH PaCTSIKEHUHU-CXKATUU CTEPIKHEH
1.2. [locTpoeHune sn0p BHYTPEHHHUX CHIIOBBIX (PaKTOPOB IIPU KPYUYEHUH BaJIOB
1.3. | [locTtpoeHne >mrop BHYTPEHHUX CHIIOBBIX (PAKTOPOB MPHU M3THOE OaTOK
1.4, ITocTpoeHue >mop BHYTPEHHHUX CHIIOBBIX (DaKTOPOB IpH U3rHOe pam
1.5. [TocTpoenwue 310p BHYTPEHHUX CHIOBBIX (DAKTOPOB Ha MPOCTPAHCTBEHHOM CTEPIKHEBOI

CHUCTEME

PI'P Ne2. PacueT Ha IPOYHOCTH U KECTKOCTh IPU PACTSKEHUU-COKATUN
2.1. | Pacuer Ha IPOYHOCTB U 5KECTKOCTh CTYIIEHYATOro 6pyca
PI'P Ne3. Pacuer Ha IpOYHOCTH U KECTKOCTb IIPU U3THOE
3.1. OnpeneneHrne reoMeTPUYECKUX XapaKTEPUCTUK CI0XKHOTO CEYECHHUSI
3.2. PacueTr Ha IPOYHOCTH U JKECTKOCTh OAJIOK IPU MJIOCKOM MONEPEYHOM HU3rube
3.3. | Pacyer 6anok nmpu Harpy>XeHHH B IBYX TUIOCKOCTSIX
3.4. Pacuet 0aok Ipu COBMECTHOM JIEHCTBUHU INIOCKOTO U3rHba U pacTsHKEHUS
PI'P Ned. Pacyer cratuueck HEONPEASTMMBIX CUCTEM METOJIOM CHJI

41. | Pacuer Ha NOPOYHOCTH CTATUYECKH HEOIPEICIUMONA CTEpP)KHEBOM KOHCTPYKIIMH,

paboTatoiieil B yCIOBUSIX PACTSDKEHUSA-CKATUSL C YUETOM JEUCTBUS JOMOJIHUTEIHLHOTO

(akTopa TeMIepaTypHOro UM MOHTAXHOTO 110 BApUAHTY
4.2. | Pacyer Ha NMPOYHOCTH CTATHYECKH HEONPEACTHMMON TUIOCKOH pambl, paboTaromeld B

YCIOBHSAX NMPSIMOTO U3ruda

PI'P NeS. PacueT Ha IpoYHOCTh KOHCTPYKLIUH, pa0OTAIOIEH B YCIOBUSAX CI0KHOTO
CONPOTHUBIICHUS

5.1. | Pacuer Ha NpPOYHOCTH CTATUYECKU OIPENEIUMOM MPOCTPAHCTBEHHOW CTEP KHEBOM

KOHCTPYKIIMH B YCIOBHSIX CJI0KHOTO CONPOTHBIICHUS

PI'P Ne6. PacueTsl Ha yCcTOHYMBOCTD, BBIHOCIIMBOCTD M IIPOYHOCTD B YCIOBUAX
JUHAMHAYECKOr0 BO3JACHCTBUS Harpy3Ku

6.1. | Pacuer Ha yCTOWYMBOCTh CKATHIX CTOEK
6.2. | Pacuer ¢parmenTa Baja 1moj AeCTBHEM MOBTOPHO-TIEPEMEHHOTO M3rH0a U KPYICHUS
6.3. | Pacuer Ha npoyHOCTh 6AJTOYHON KOHCTPYKIIMU MOJ IEHCTBHEM YJapHOW HArpy3Ku




7.2.33. Kommiekr 3agau ajaa PI'P Nel

Homep BapmanTa mns Bcex PI'P mpencraBisier cobol Tpex3HayHOE 4YHCIO, KOTOPOE
Ha3zHayaeTcs npenojaBaTeneM. Kaxnas mudpa uMeeT BapuaTUBHOCTD, paBHYIO 10, U ompesenser
YKa3aHHYIO TPYIITY JaHHbIX.

3amaua 1.1.

Tema: «IlocTpoeHue 3M10p BHYTPEHHUX CHJIOBBIX (PAKTOPOB NPH PACTSZKEHHH -CKATUH
CTepP:KHen»

TunoBoii npuMep 3agaun

JUJis CTyIeHYaToro CTepKHs, pabOTArOIIEro B YCIOBHUSX PACTSKCHHS-CIKATHUS, TTOCTPOUTH
AMIOPY BHYTPEHHEH MPOA0ILHOM Crutbl N.

l, l, I

q
—..4(—..—.4
3
Z

A F, Fo,7 F,

B - | ——— e —
4
2

N

(ll ll: ‘l'; k-|

I'me: F1=20xH, F>=10xH, F3=30xH, q=20xH/m, 11=0,8Mm, 12=1,5m, 13=1,2m, @1=0,5M, a>=1,4m,
az=0,7m.

3agaua 1.2.
Tema: «IlocTpoenue 31M0Op BHYTPEHHUX CHJIOBBIX (JaKTOPOB NPH KPY4YEHUH BAJIOB)»
Tunosoii npumep 3axauu

Jns Baja, 3aKIIOUYEHHOTO B MOAIIMIHMKM M PpabOTaloIlero B YCIOBUSX KpydeHHs,
MIOCTPOUTD 3MIOPY BHYTPEHHEIrO KpyTsllero MoMeHTa Mz, mpeaBapuTenbHO BBIUMCIMB 3HAYCHHE
MoMeHTa Mo U3 yCIIOBHsI paBHOBECHSL.
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[Ipunsare: Mi1=1,6xkHm, M1=2xHwm, M1=2xkHm, m=8xkHwm/m, @1=0,5m, a2=0,3m, az=0,2m.

Kpurepun onenkn:

2 Oaya - eciM CaMOCTOSITENIbHBIC 3a/1a4d BBITIOJHEHBI MTPaBWIIbHO B 00Bbeme 70-100%, 1 Gamr -
€CJIM CaMOCTOSATEIbHBIC 3a/1a4ll BBIMOJTHEHBI MpaBWIbHO B o0beme 40-70%, 0 GammoB - eciu
CaMOCTOSITEIILHBIC 3a/1a4H BBIITOJTHEHBI IPaBUILHO B Tipenenax 0-40%.

3apgaua 1.3.
Tema: «IlocTpoeHue 3MI0Op BHYTPEHHUX CUJIOBBIX (pAKTOPOB Npu u3rude 6aa0K»

Tunosoii npumep 3axauu



Jis 1ByX CTaTMYeCKH ONpEAeTUMBIX OanoK, padOoTalomMX B YCIOBHAX IUIOCKOTO H3ruda:
cxema Nel — Qanka ¢ )KECTKHMM 3aimiemiieHueM, cxema Ne2 — Oajgka Ha JBYX ONOpax, MOCTPOUTH
SMIOPHI BHYTPEHHUX CHIIOBBIX (hakTOpoB. J{si IBYXOMOpPHOW OanKe MpeaBapUTEIbHO BBIYUCIUTD

peaxIuu orop.
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[Mpunsare: F=30xH, M=40xHwm, g=20xH/Mm, a1=0,5M, a,=0,4Mm, az=0,6M, as=0,5m, as=0,6Mm.
Kputepuu onenkmu:

4 Gamna - ecau MHAMBHyalbHOE nomaliHee 3ananue (M/13) BeimonHeHo npaBuiibHO B 00beme §0-
100%. 3 6amna - ecnu MJI3 BeimomHeHO mpaBmwibHO B 00BemMe 60-80%. 1-2 Gamna - ecnu M3
BBITIOJTHEHO MpaBMIIbHO B 00beme 40-60%. Ecnu U/13 BoimonHeHo npaBuibHO MeHee, yeM Ha 40%,
paboTa HEe TPUHUMACTCH.

3agaua 1.4.
Tema: «IlocTpoeHnue 3M0Op BHYyTPEHHUX CHJIOBBIX (AKTOPOB IJIfl IJIOCKUX Pam»

Tunosoii npumep 3axauu
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Cxema 1 Y Cxewma 2
[Mpunste: F=30xkH, M=40xHwMm, q=20xH/M, a1=1,5M, a2=2m, a3=0,6Mm, 1=0,5Mm.

JInst IByX cTaTHYECKH OIpENeIUMbIX paM, pabOTaOMKX B YCIOBHSIX IJIOCKOTO M3rubda: cxema
Nel — pama c xecTkuM 3amemineHneM, cxema Ne2 — pama Ha ABYX LIApHUPHBIX ONOpPAx, IOCTPOUTH
SMIOPBHl BHYTPEHHUX CUJIOBBIX (pakTopoB. s ABYXOMOPHON paMbl MPEIBAPUTEIHHO BBIYHCIUTH
peaxkLuu OIop.

Kpurepum oueHku:
5 GaoB - ecnu UHANBUAyaIbHOE AoMarHee 3aaanue (M/13) BeimonHeHo mpaBmiibHO B 00beMe 80-
100%. 4 6amna - ecim W13 BBIMOAHEHO TpaBmwibHO B 00beme 60-80%. 2-3 Gamna - ecom U3
BBITIOJTHEHO MpaBuiIbHO B 00beme 40-60%. Eciu MJ13 BeimoaHeHO npaBuibHO MeHee, yeM Ha 40%,
paboTa HEe TPUHUMAETCSI.



3agaua 1.5.

Tema: «IlocTpoeHne >MIOpP BHYTPEHHUX CHJIOBBLIX (JAKTOPOB HA NMPOCTPAHCTBEHHOM
CTePKHEBOH cucTemMe»

TunoBoi npuMmep 3aga4u

s HarpyK€HHOW NPOCTPAHCTBEHHOW pPaMbl, COCTOSILIEH W3 TPEX 3JIEMEHTOB, MOCTPOUTH
SMIOPHI BHYTPEHHHUX CHJIOBBIX (hakTOpoB. J[JIMHA BCEX DIIEMEHTOB OJJMHAKOBA U paBHa /.
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[Mpunsate: F1=5xH, F>=2xH, Fs=5xH, F4s=3xH, Fs=1xH, Fs=0, q1=0, q2=2xH/Mm 1=0,6Mm.

Kpurepun oneHku:
4 Gamra - eciu MHAUBHIyalbHOE HoMmalrHee 3ananue (M]13) BeimoHeHo mpaBmiibHO B 00beMe 80-
100%. 3 Gamna - ecnmu MJI3 BeimoaHeHO mpaBuibHO B 00beme 60-80%. 1-2 Gamna - ecnmm U/I3
BBITIOJTHEHO MTPaBWIBHO B 00beMe 40-60%. Eciu W13 BemonmHEeHO paBUIbHO MeHee, yeM Ha 40%,
paboTa HE IPUHUMAETCH.

7.2.34. Kommiaekt 3aga4 gjas PI'P Ne2

3apaua 2.1.

Tema: «Pacdyer Ha MIPOYHOCTH U )KECTKOCTH CTYNEHYATOr0 Opyca»
Tunosoii npumep 3axauu

CryneHyarslii CTabHOM Opyc KpYIJIOTO MONEPEYHOI'0 CEeUeHHs HarpyXeH CHJIaMu,
HaIpaBJIEHHBIMU BJI0JIb €ro ocu (cxema — PI'P Nel, 3amaya 1.1).

[TpuHSIB Ha MCXOIHOM CXEME COOTHOUICHME IIIOLIAJEH KPYIJIBIX MONEPEUHBIX CEYEHUH IO
MIPOHYMEPOBaHHBIM yuyacTkam Opyca: A1=A, A>=A/2, A3=A/3, nogoOpaTh U3 yCJIOBHS MPOYHOCTH
[A] — nmomyckaemyr TIOIIAAb TOMEPEYHOr0 Ce4YeHUsl. [IpOBEPHTH BBITIONHEHUE YCIOBHUS
xecTkocTh. CrpoeKkTHpoBaTh Opyc pPaBHOIO CONPOTHBIEHHWS U IPOBECTH OOOCHOBAHUE €ro
YKOHOMUYHOCTH.
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[Mpunsate: F1=20xH, F>=10xH, F3=30xH, q=20xH/Mm, 11=0,8m, 1>=1,5M, l3=1,2m, a1=0,5m,
a>=1,4m, az=0,7m. Matepuan Cranp 40, c7=340MIIa, n1=1,8.
Kpurepun omenkn:
5 6amioB - eciiv MHAMBUAYaIbHOE jgoMaiHee 3aaanue (MJ13) BeimoiHeHO npaBuiibHO B 00beme 80-
100%. 4 6amna - ecniu UJ13 BeImonaHeHO mpaBmwibHO B 00beme 60-80%. 2-3 Gamna - ecoim U3

BBITNIOJIHEHO MpaBuibHO B 00beme 40-60%. Ecnu MJI3 Beimonneno npaBuibHO MeHee, yeM Ha 40%,
paboTa He IPUHUMAETCS.

7.2.35. Kommiekr 3agayu ajaga PI'P Ne3
3agaua 3.1.

Tema: «Onpeuene}me INIABHBIX HNEHTPAJBbHBIX MOMEHTOB HWHEPUOHUU CIIOKHOTO
CCUYCHHU

Tunosoii npumep 3axauu

CeueHue cnoxHOW (OpMBI  SBISETCS IONEPEYHbIM CEYEHHUEM HEKOTOPOH HarpyKeHHOH
KOHCTpykuuu. Jlist pacyera B JAIbHEHIIEM 3TOW KOHCTPYKLUHHM Ha IPOYHOCTh U KECTKOCTh
HEOO0XO/MMO OINpEAEIUTh IOJOKEHHE TIJIaBHBIX LIEHTPAJIbHbIX OCEH M 3HAYEHMs TIJIAaBHBIX
LEHTPAJIbHBIX MOMEHTOB UHEPLIMH CJI0KHOTO CEUCHUS.
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[Mpunsts: k1=0,9, k3=0,3.

Kpurepun onenkn:

3 Gaa - ecau UHAMBUAYalIbHOE nomairHee 3agaanue (M/13) Beimonneno npaBmwibHO B 00beMe 80-
100%. 2 6amna - ecnu MJ/I3 BeimosHeHo mpaBuibHO B o0beme 60-80%. 1 Gamn - ecoun U3
BBITIOJIHEHO MpaBWIbHO B 00beMe 40-60%. Ecnu /I3 BrimoaHEeHO TpaBUiIbHO MeHee, yeM Ha 40%,
paboTa He MPUHUMAETCH.

3agaya 3.2.
Tema: «Pacyer Ha IPOYHOCTH M KECTKOCTh 0AJIOK NMPH IJIOCKOM NONEPEeYHOM U3rude»
Tunosoii npumep 3axa4u

Ilnan pemeHus

1. Berueptuth B Macirabe 6ajiky Ha ABYX OIOpax ¢ MOCTPOEHHBIMU 3mopamu Qy 1 My (B3sTh
u3 PI'P Nel, 3agaua 1.3, cxema Ne2).

2. Jlna Oanku, H3rOTOBIEHHOMW W3 IUIACTUYHOTO Marepuaia, [moxodparb M3 YCIOBUS
NPOYHOCTH JBYTaBpoBoe, npsimoyroisHoe (h/b = 2) u kpyrioe ceuenus, npunss [o] = 160 MIla.
JlaTp 3aKi04eHre O palMoOHANIBHOCTH (POPMBI CEYEHUS IO Pacxoly MaTepuaa.



3. Jlnsa 6anku, U3roTOBICHHON M3 XPYIKOro MaTepuaia, ONpeNeIuTh U3 YCIOBUS MPOUYHOCTH
XapakTepHBIM pa3Mep [a] CI0XXHOTO TOMEpeyHOro ceueHus (M3 3amadd 3.1), mpeaBapuTenbHO
pEILINB BOIIPOC O €r0 PAllMOHAIBHOM II0JI0KEHUH.

4. OmnpenenuB nepeMeUIeHHUs] HE3aKPEIUICHHBIX TPAaHUYHBIX CEYEHHH, H300pa3uTh
IpUOJIMKEHHBIA BUJT OCH M30THYTOM OalKH M MPOBECTH MPOBEPKY )KECTKOCTU OAJIKH JIBYTaBPOBOTO
ceuenust, npuss [ O ] = (0,0005...0,001) I (roe | — paccrostHre Mexay omopamu).

TIpUHATH ISt XPYIKOTo MaTeprana: L = 2- 105 MIIa, 6sp=150MIIa, 65=640MIla, N, = 2

Kpurepum ouenku:

5 GayuioB - eciu MHAMBUAyaIbHOE goMarnHee 3aaanue (M/13) BeimonHeHo mpaBMiIbHO B 00beMe 80-
100%. 4 6amna - ecnmu UJ/I3 BeimoaHeHo mpaBmwibHO B 00beme 60-80%. 2-3 Gamna - ecnmu U3
BBITIOJIHEHO MpaBmiIbHO B 00beMe 40-60%. Eciu /13 BrinmoaHeHo npaBuiibHO MeHee, yeM Ha 40%,
paboTa He TPUHUMACTC.

3agaua 3.3.
Tema: «PacueT 6aJI0K PU HATPYKEHUH B ABYX IJIOCKOCTSIX»

TunoBoi npuMep 3aga4n

KL,

2b

[Mpunste: ki=1, ko=2, ks=3, ks=4, ac=1m, ap=3m, |=6Mm, d=90mm™m, 6t=380MI1a; ceuenue D.
ILnan pemenns

1. Beryueptuth B MacmTabe Oaliky, HW300paKEHHYIO Ha pHUCYHKE TI0 pa3Mepam,
COOTBETCTBYIOIIMM CBOEMY BapHaHTY.

2. ITocTpOHTh AMIOPHI N3THOAIOIINX MOMEHTOB M x U M v

3. OnpenenuTh AOMYCKAaeMyI0 Harpy3Ky Ui OajaKd KpYIJIOTO W MPSMOYTOJILHOTO CEYCHHIA,
OJIMHAKOBBIX MO TUIOIIA/IH.

4. O1leHNTH BIMSHUE BUIA JeOPMAIIMU HA TPY30MI0ITBEMHOCTD OAJIKH.

5. Ompenenute MOJNHOE TEpEMELICHHE CEYeHMs, YKa3aHHOIO [0 BapHaHTy, JUId
MPSIMOYTOJIBHOTO TTPODUIIS.

OO011re 1aHHbIE: ‘M‘ Z‘F‘-l; E :2'105 MIIa; Ny =15.



Kpurepun onenkn:

5 6amioB - ecniu MHAMBUAYaIbHOE goMainHee 3aaanue (M/13) BeimonHeHo npaBuiibHO B 00beme 80-
100%. 4 6amna - eciu UJ13 BemonaHeHO mpaBmwibHO B 00beme 60-80%. 2-3 Gamna - ecom U3
BBIMOJIHEHO NpaBuibHO B 00beme 40-60%. Eciu MJ13 BeinmoiaHeHo npaBuibHO MeHee, yem Ha 40%,
paboTa HEe TPUHUMAETCSI.

3anaua 3.4.
Tema: « Pacyer 02,10k IPp¥ COBMECTHOM /IECTBUH IJIOCKOT0 U3rM0a M pacTssKeHUs»
TunoBoi npumep 3aga4u
Ilnan pemenus

Hcnonb3yst cxeMbl Oankd W CIOKHOTO CEUeHUs U3 3aJadyd 3.2 W Y4YUThIBas JCHCTBHE
MIPOJIOJIBHOM paCTATUBAOIICH CUJTbI F:

1. OueHutp BIMSTHUE MPOJIOJIHHOM CHIIBI HAa BEJIMUYMHY XapaKTEPHOrO pa3Mepa MONepeyHOro
ceuenus [a];

2. OnpenienuTh BEIWYMHY CMEIICHUS! HEUTPATIBHON OCH MO/ ACHCTBUEM MPOJOIBHOM critbl F.
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[Mpunsate: F=30xkH, M=40xHw™m, gq=20xH/Mm, a1=0,5M, a2=0,4m, a3=0,6Mm, as=0,5M, as=0,6M,
k1=0,9, ks=0,3.
Kpurepun onenkn:
2 O6amna - ecnu U3 BeimoaHeHO mpaBmiibHO B 00beme 60-100%. 1 6amn - ecnmu U3 BeimomHeHO

npaBuwibHO B 00beme 40-60%. Ecnu M/I3 BbimonHeHo nmpaBuibHO MeHee, yeM Ha 40%, paboTa He
PUHUMAETCS.

7.2.36. Komiuiekr 3aga4g aias PI'P Ne4
3anaua 4.1.

Tema: «Pacyer Ha MNPOYHOCTb CTATHYECKH HEONPEACTUMBIX CTep)KHeﬁ npu
PACTHIKCHUU -CIKATUND>

Tunosoii npumep 3axaumn
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I'me: F1=20xH, F>=10xH, F3=30xH, q=20xH/Mm, 11=0,8m, [>=1,5Mm, I3=1,2m, a1=0,5Mm,
a>=1,4m, a3=0,7m, At=-20°C.

Ha crynenyareiii crambHOM Opyc KpyIJIOro TMOMEPEYHOTO CEYCHHUS C 3aJ[aHHBIM
cooTHomieHueM romanei: Ai1=A, A>=A/2, A3=A/3 (PI'P Ne2, 3agaua 2.1) ycraHOBWJIM Ha
CBOOOHOM KOHIIE BTOPYIO KECTKYIO 3a/ICTIKY.

Jlis moJay4eHHOro TakuM o0pa3oM CTAaTUYECKH HEONPENSIMMOIO CTEp)KHSA MOoJ00paTh
HOBBIC pa3Mephl MOMEPEUHBIX CEUCHHU M3 YCIIOBUS MPOYHOCTH. [IpoaHamm3npoBaTh BIHSHUE
M3MEHEHUS KECTKOCTHU CTEPKHS Ha €ro YKOHOMUYHOCTb.

[TpoBepUTh MPOYHOCTH CTATUYECKH HEOMPEISIUMOTO CTEPXKHS TPU JOMOJHUTEITHHOM
JNEHCTBUM TeMmIepaTypbl WJIM TMPU HAJIMYMKM HETOYHOCTH H3roTOBIIeHUA. [IpUHSATH
k03(urment nmuueitHoro pacmmupenus a=1,25x10° 1/°C, moxyns ynpyroctu E=2x10° MITa.

Kpurepum ouenku:

5 GayoB - ecniu MHAMBUAYyaIbHOE AoMarnHee 3aaanue (M/13) BeimonHeHo mpaBmiIbHO B 00beMe 80-
100%. 4 6amna - ecnmu UJ/I3 BeimoaHeHo mpaBwibHO B 00beme 60-80%. 2-3 Gamna - ecnmu U/13
BBITIOJIHEHO MpaBmIIbHO B 00beMe 40-60%. Eciu /13 BrimoaHeHo mpaBuiibHO MeHee, yeM Ha 40%,
paboTa He MPUHUMACTCHS.

3anaua 4.2.
Tema: «Pacyer Ha IPOYHOCTH M JKECTKOCTh CTATHYECKH HEOIpPeIeJJMMbIX pamM»
Tunosoii npumep 3axauu

Ha cratuuecku ompeaenumoit pame (PT'P Nel, 3amaua 1.3, cxema Nel) ycranoBuiu
JIOTIOJTHUTEIIbHBIE ONOPHI (BCE OCTaIbHbIE UCXOJIHBIE IaHHbIE — IPEKHUE). MaTepuai cTepiKHs
— Cr. 3: [6]=160 MIla, E=2-10° MIla. JKecTKoCTh ceueHMil BceX y4acTKOB paMbl IIOCTOSHHA:
El,=const.

JUis TONydyeHHOH TakuM O0O0pa3oM CTaTWYECKH HEONpeIeNTuMON paMbl TOJ00paTh
paloOHaIbHOE IONEPEYHOE CEYEHUE W3 YCJIOBMSI NPOYHOCTH U NMPOBEPUTH KOHCTPYKLUIO HA
KECTKOCTb.
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[Mpunste: F=30xkH, M=40xHwMm, q=20xH/M, a1=1,5M, a2=2m, a3=0,6Mm, 1=0,5M.

Kpurepun ouenku:

7 GanmoB - eciu UHAUBUAYyanbHOE AoMarHee 3aaanue (11J13) BeimonHeHo MpaBUiIbHO B 00BeMe
80-100%. 5-6 6ammoB - ecii /3 BBITOJIHEHO TIPaBIIILHO B 00beMe 60-80%. 3-4 Gamna - ecim
W13 BeImonHeHo mpaBmiibHO B 00beme 40-60%. Ecnu /13 BeIMOTHEHO PAaBHILHO MEHEE, YEM
Ha 40%, paboTa He MPUHUMACTCA.



7.2.37. Kommaekr 3aga4 ajias PI'P Ne5

3agaua 5.1.

Tema: «PacyeT Ha IPOYHOCTH NMPH CJT0KHOM COMPOTUBIECHUMN
TunoBoi npuMmep 3aga4u

s cranbHOM IPOCTpaHCTBEHHOM crepykHeBOoM koHcTpykuuu (PI'P Nel, 3amaga 1.5)
TpebyeTcs 1og00paTh MONepeuHble CeUSHHsI JIEMEHTOB U3 YCIOBUS IIPOYHOCTHU. J{71s a1eMeHTa
| momoOpare auamerp kpyra, i anemenrta Il — pasmepsl npsmoyroiapHoro cedenust b u h,
IpEIBapUTEIbHO PAlMOHAIBHO €ro pacnoioxuB. s snemenra |l mpoBecTu mnpoBepky
MPOYHOCTH, UCXOAs U3 TOro, uTo |l 1 |1l 351eMeHThI U3rOTOBIEHBI U3 €IUHOTO MPYTKA.
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Ipunsare: F1=5«kH, F>=2xH, Fs:=5xH, F4=3xH, Fs=1xH, Fs=0, q1=0, q2=2xH/m [=0,6Mm,
h/b=1,8, [c] = 160 MI]a.

Kpurepum ouenku:

5-6 OaioB - ecnu MHAMBUIYyalnbHOE AoMainHee 3anaHue (M/13) BbINONHEHO NpPaBUIBHO B
oobeme 80-100%. 4 6amna - ecnu M/I3 BeimonHeHO nmpaBuiibHO B 00beMe 60-80%. 2-3 Gamna -
ecmn W13 BeimonHeHo mpaBmwibHO B o0beme 40-60%. Ecnu WJI3 BIMOMHEHO MpaBUIBHO
MmeHee, ueM Ha 40%, paboTa He TPUHUMAETCH.

7.2.38. KommiekT 3ana4 aiast PI'P Ne6

3agaua 6.1.

Tema: «Pacyer c:KaThIX cTepKHEH HA YCTOHYUBOCTD)
Tunosoii npumep 3axauu

[TonepeuHoe ceueHHE LEHTPAIBHO CXKATOM KOJOHHBI COCTABJIIEHO W3 CTaJbHBIX IMPOKATHBIX
npoduineil, CoOelMHEHHbIX B CIUIOIIHOE CEYEHUE NPU IMOMOLIM JWAaroHalIbHOW DPELIETKU U3
CTAJIBHBIX IUIAHOK. ONpenenuTh: MONYCKAEMYKO HAarpy3Ky W3 YCIOBUS YCTOWYHBOCTH,
KPUTHYECKYIO HAarpy3ky M Ko3((UIMEHT 3amaca yCTOMYMBOCTH — JUIS KOJOHHBI 3aJlaHHOU
(GopMBI MONEPEYHOr0 CEYEHHUs, a TakXkKe JJIs KOJIOHHBI KOJIbIeBOro cedeHus. Oba ceueHus

HMCIOT OJMHAKOBYIO IUIOIIAAb, JJIA KOJIbId U3BECTHO COOTHOMICHUC TUAMETPOB: ¢ = % =0,9.



{Bamg X

Seonmx &/ v
HEPaRHOdoKI [

[Ipunsate: 1=8,5M, yronok nepaBao6okuii Nel1/7, matepuan Ct 2, [o]=140MIla,

4=60, 4, =105, a=245MIla, b= 0,67 MITa.

Kpurepum ouenku:

5 GayuIoB - eciiu MHAMBUAyaIbHOE AoMarnHee 3aaanue (M/13) BeImoIHeHO paBWIbHO B 00beMe 80-
100%. 4 6amna - ecnmu UJ/I3 BeimoaHeHO mpaBwibHO B 00beme 60-80%. 2-3 Gamna - ecnmu U/13
BBITIOJIHEHO MpaBmIIbHO B 00beMe 40-60%. Eciu /13 BrimoaHeHo mpaBuiibHO MeHee, yeM Ha 40%,
paboTa HEe IPUHUMAECTC.

3anaua 6.2.
Tema: «Pacyer Ha IPOYHOCTH NP NOBTOPHO-TIEPEMEHHBIX HATPY3KAaX»
Tunosoii npumep 3axauu

Ban penykropa, mnpencraBisiommid co0OM  CTEPKEHb KPYIJIOTO CEYCHHS C
KOHIICHTPATOPOM HAIMPSOIKCHHUH, TIOJABEPracTcsl JCWCTBUIO W3THOAIONIETO W KPYTAIIETO
MOMEHTOB, H3MCHSIFOIUXCS TI0 CHHYCOUIATbHOMY 3aKOHY.

Onpenenutb k03P GUIUEHT 3araca MPOYHOCTH Bajia IO BEIHOCTUBOCTH U TEKYYECTH.
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[TpuHATE: yYacTOK Bajla MMEET KOHIICHTPATOp HANPSIKEHHS B BHJE TAITEIH PaldyCcoM
r =5 wmm, auamerp oxHoit yact D =75 mM, a apyroii d = 60 mm. M3meHeHne u3rubaromiero

max min
MOMEHTAa HaXOJUTCS B AUala3oHeE: |\/|H =0,6xHm, |\/|H = —0,6xHM™, kpyTsiero MoMeHTa —
M :;X =3kHm, M qum =1,5«Hm. Ban wusroroBien u3 craim45 ¢ MeXaHWYECKUMU

XapaKTepPUCTHKAMU: o, =600 MIla, o, =360 MIla, o0-1=300Mlla, 7, =230MIla, T
1= 180 MIla, — u umeeT MTUPOBAHHYIO TOBEPXHOCTb.

Kpurepun onenkn:

5 6amoB - ecnu MHAUBUAYaIbHOE goMainHee 3aaanue (MJ13) BeimonHeno npaBuiibHO B 00beme 80-
100%. 4 6anna - ecnu M/I3 BbimonHeHo mpaBwibHO B oO0beme 60-80%. 2-3 Gamna - eciim MJ13
BBITNOJIHEHO MpaBuibHO B 00beme 40-60%. Eciu MJ13 BeinmoaHeHo npaBuibHO MeHee, yeM Ha 40%,
paboTa He MPUHUMAETCH.



3agaua 6.3.

Tema: « PacueT Ha NIPOYHOCTH U KeCTKOCTH 0AJIKHU MPHU MONEPEYHOM yAape»

Tumnosoii npumep 3axa4u

Ha ymnpyryo 6ajky 3aIaHHOTO MONEPEYHOro ceveHusi ¢ BbicoThl H cBOGOMHO mamaer
abCOJIFOTHO JKECTKOE TeJI0 Maccoi M. OnpeneauTh JOIMYCTUMYIO BEIUYHHY MACChl [1aJa0IIero
tena [m], mpu kotopoit Oyner obecrmeueHa NMpodHOCTh Oanku. [IpoBepuUTH BBHINOIHEHHE

YCIIOBHS JKECTKOCTH, MpUHAB [5]=(0.0005 - 0.001)L, rme L — paccrosiHEe MeXmy OIOpaMu.

Maccoii 6anku nmpeHeopeyb.

£

Saypa

Kl
R~ o
-
' =
{ EI. 'y

il

[punaate: k=0,6, H=0,2m, 1=0,5m, matepuan Ct 3, [6]=160MIla; E=2x10°MIla, nByTaBp
Nel0, mBemep NelO.

Kputepun ouenku:

5 GamnoB - ecnu UHAMBUAYaIbHOE AoMaliHee 3aaanue (M/13) BeinonHeHo nmpaBmiibHO B 00beme 80-
100%. 4 6amna - ecim MJ13 BemMonaHeHO mpaBmwibHO B 00beme 60-80%. 2-3 Gamna - ecom U3
BBITMIOJIHEHO MpaBuibHO B 00beme 40-60%. Eciu MJ13 BeimoiaHeHo npaBuibHO MeHee, yeM Ha 40%,

paboTta HEe IPUHUMAETCA.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

INe 11/ Bonpocsl k 3auery

1 Llenu 1 3a1aun CONPOTHBIICHUS] MaTEPUAJIOB

2 OCHOBHBIE IONYIICHUS ¥ IPHUHIUIBI COMTPOTHBIICHUS] MaTEPUAIIOB

3 BHeniHue 1 BHYyTpEeHHHE CHITBI

4 PacueTHble cXeMbl

9) Mopenu npoYHOCTHON HAICKHOCTH

6 OCHOBHBIE BHJIbI PACUETOB B CONPOTHBIICHIUH MaTEPHAIIOB

7 Meron ceuenuit

8 Knaccugukaius npocteimmx BUIOB HArpy>KEHUS

9 Pactsxenue-cxatue. [loctpoenne snrop BCO

10 [Tpumepsl TOCTPOSHHUS SIMIOPHI TPOTOIBHON CHTbI N

11 OnpenieneHne HanpsKEHUH IPU pacTsKEHUU-COKaTUN

12 Jedopmarun npu pactsoxennu-cxkatin. Koaddunumenr [lyaccona

13 3akoH ['yka npu pacTshKeHUU-CoKATHH

14 HcnbiTanue Ha pacTspkeHME. XapaKTepUCTUKM IIPOYHOCTH M IUIACTMYHOCTH. SIBieHue
Hakena

15 VcnbiTanue Ha cxxatue. OCOOCHHOCTH UCTIBITAHUS Ha C)KATHE

16 [Inactiunbpie U xpynkue marepuansl. OcoOOEHHOCTH WX TIOBEACHUS NPU PACTSHKEHUU H
COKaTUHU

17 Pacder Ha IPOYHOCTH IPH PACTKEHUH-CKATUN

18 Bupl pacueToB Ha MPOYHOCTH

19 IToHsITHE PAaBHONIPOYHOT'O CTEPHKHS

20 Pacyer Ha )KeCTKOCTh IPU pacTsHKEHUU-CKATUU. [locTpoeHre SMopbl NEPEeMENICHUN.

21 ["'eomeTpHrUecKie XapaKTEPUCTHKH IJIOCKUX CEYCHUH, X OMPEIeIICHHS.

22 ['1aBHBIE OCH U TJIaBHBIE MOMEHTbI HHEPLIUU

23 @opMyInbl AT ONpeeNieHHs] TJIABHBIX HEHTPAIBHBIX MOMEHTOB HHEPIMH MPOCTEHIINX
CEUEHMI: MPSIMOYTOJIbHUKA, TPEYTOJIbHHUKA, KPYTa, KOJIbIA

24 Teopema 0 CyMMUpPOBaHMHM MOMEHTOB HHEPIIMH

25 Teopema o mpeoOpa3zoBaHUKM MOMEHTOB MHEPIIMHU TIPH MapajuIeIbHOM MEPEHOCE Ocei

26 Teopema 0 npeoOpa3oBaHUM MOMEHTOB MHEPLIMH NP IOBOPOTE OCEil

27 OmnpeJieneHne noJI0KEeH!s IEHTPa TAKECTU CIOKHON (QUTYPBI

28 UuCThIil CIBUT M €70 0COOEHHOCTH

29 3akoH ['yka npu 4uCTOM CABUTE

30 Kpydenne crepxueit kpyrioro nomnepeunoro ceuenusi. [locrpoenue smrop BCOD.

31 [TpriMepsl MOCTPOEHMSI SMIOPHI KPYTSIUX MOMEHTOB M,

32 OmnpezeneHne KacaTeabHbIX HAIPSHKEHUH PU KPYUYEHUH

33 [TonsipHBIIE MOMEHT COTPOTUBIICHUS

34 YciioBre MpOYHOCTH NTPU KPYICHUHU

35 [Tepememnienust npu kpyueHuu. IloctpoeHue 3mopsl YIiIoB 3aKpyYUBaHUS

36 VYciioBHE JKECTKOCTH TPH KPYYEHWUH: B aOCOJMIOTHBIX M B OTHOCHUTENBHBIX YIJIax
BaKpyYnBaHUs

37 Pacuer Ha cpe3 u cmsATHE

38 [Tnockuit m3ru6. [octpoenne smop BCO

39 [TpuMepbl mocTpoeHus SMIOPHI onepedHoi cuibl Qy




Ne i/nm

Bonpocsl k 3a4ety

40 [Tpumepsl MOCTPOCHMSI SMIOPHI U3TUOAIOIIIX MOMEHTOB My

41 HopwmasnbpHbie HaNpsHDKEHUS TPU YHUCTOM U3THOe

42 OceBoif MOMEHT COMPOTUBIICHUS

43 KacaTenpHble HaNpspKEHUS IPH IPsIMOM nioniepednoM usrube. @opmyna XKypasckoro

44 Pacuer Ha IpOYHOCTH MPHU MIIOCKOM HU3TrHOE

45 JlubdepennmanbHoe ypaBHEHHE YIIPYTOM JIMHUK OaIKU

46 WuterpupoBanue nuddepeHaabHoro ypaBHeHUs! YIPYToil THHAN

47 Omnpenenenue nepeMenieHnid mpu u3ruoe Mmerogom Mopa

48 Uucnennble npuiioxenusa uaterpasia Mopa. @opmyna Cumicona

49 Crnioco6 Bepemaruna npu onpeeeHuu nepeMenieHuit

50 VYcnoBue )KeCTKOCTH MPU U3THOe

51 CraTtuyecku oOmpeneinrMble M CTaTUYECKH HEONpedeNuMble CHCTeMbl. MeTron Cuil.
JledopmanmonHas mpoBepKa.

52 Pacyet Ha IPOYHOCTH M JKECTKOCTh CTATUYECKH HEONPEEIUMBIX CUCTEM.

53 [ToHATHE HANPSHKEHHOTO COCTOSIHUS B TOYKE M €0 BHUIBL | JTaBHBIC TUIOIIAJAKH W TJIABHBIC
HANPSDKEHUS.

54 [Tnockoe HampspkeHHOe cocTostHue. [IpsiMas u oOpaTHas 3a/laydl TIOCKOTO HANPSXKEHHOTO
cocrosaus. Kpyr Mopa.

55 O6beMHoe HampshkeHHoe cocTostHre. O6001eHHbIH 3akoH ['yka. O6béMHas nedopmariusi.

56 Teopuu npenenbHOTO COCTOSIHUS: Ha3BaHUs, KPUTEPUU PAaBHOIPOYHOCTH, PEKOMEHIAINH K
MPUMEHEHHUIO.

57 OO6muit ciiydail Harpy>keHus. Pacder Ha mpoOYHOCTH MpH 00IIIEM Cllydae Harpy>KeHusl.

58 YCTOI\/JI‘{I/IB(‘)’CTI) CKaThIX cTepkHed. 3anaya Oinepa. @opmyna Diinepa onpeeneHus
KPUTHYECKON CHUIIBL.

59 Brnusinue crioco0a 3aKkperuieHus CTepKHS Ha BEIHUYNHY KPUTHIECKOH criibl. KoadduimenT,
IPUBECHUS JJTUHBI.

60 ITpenensl npuMeHUMOCTH hopMyiel Ditnepa. ' MOKOCTh CTEpPIKHS.

61 '.QMHI/IpI/IIIGCKafl ¢dopmyna SICMHCKOTO ompeaeseHus KPUTHIECKOTo HampspkeHus. lpexemns
e€ MPUMEHUMOCTH.

62 Jlmarpamma 3aBHCHMOCTH KPUTHYECKOTO HAPSHKEHHUS OT THOKOCTH CTEPIKHSI.

63 [IpakTHueckuii pacyeT cKaTbIX CTepKHEW Ha yctoitunBocTh. KoaduuueHT mpoaoasHOro
n3ruba. Buasl pacuera Ha yCTOWYMBOCTb.

64 Yceranocte u BEIHOCTHBOCTE MaTEpHATIA. XapakTepUCTUKU LUKIOB HanpsbKeHUH. Bunpl
IIUKJIOB HANPSDKEHUI.

65 Kpussle ycranocru. IIpenen BBIHOCIMBOCTH MaTepuana.

66 Juarpamma mpeaenbHBIX amIuuTya. CxemMaTH3upoBaHHBIE JUarpamMMbl TPEETbHBIX|
AMILTUTY]I.

67 KoHCTpyKTHBHO-TEXHOIOTHYECKHE (DAKTOPBI, BIUSIONIME HA YCTAIOCTHYIO MPOYHOCTH
mareprana. KorgduuuenT 3anaca npu NUKINYECKOM HAarpyXEHUU.

68 CBoOoaHBIE U BBIHYXJICHHBIE KOJICOAHHS CHCTEM C OJHOW CTEMEHbI0 CBOOOBI. YUET CHII
COIIPOTHUBIICHUS CPEJIBI.

69 Pacder Ha MPOYHOCTP W )KECTKOCTh MIPH BBIHY)KJCHHBIX KOJIEOaHUAX cucTeM. [logaTamBocTh
cucreMbl. Koaddunment quaamMmuvnocTy.

70 OcoOEHHOCTH yIapHOro ASWCTBUS Harpy3Kku. Busl ynapa.

71 OO6muit cnyuait yZiapHoro BO3/eiicTBUS Harpy3ku. KoadgunueHT tuHaMUYHOCTH B 001IEM|
cllyyae yAapHOTO BO3IEHCTBHSL.

72 YactHele cayyan yaapa. KoagdunueHnTs! ATMHAMUYHOCTH AJIs1 YACTHBIX CIy4aeB yaapa.

73 Pacder Ha IpOYHOCTH M KECTKOCTH MPH ylIape.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NnpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUHOI

aTTecTanuu

Ecau uToroBeiili peTUHT
«324TEHOY
cocraiusieT 40 u 6onee OamIoB
3 3a4er

«HC 3a4TCHO»

Ecau uToroBeiil peiTUHT
cocraBisieT MmeHee 40 OayoB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHHK, yueOHOE

KoanuyecTtBO B

Ne nocooue, yueOHo- Haysmon
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBok) I'ox n3panus ounodaunorexe /
n/n MeToau4YecKoe mocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHnue
P > AP 9BC
1 | II. A. I1aBnoB [u ap.] ; nog | ConpoTHBI/IeHHE MAaTePHAJIOB Y4eOHuk 2017 OBC «Jlanb»
pex. b. E. MenbHukoBa [DneKTpoHHBIN pecypc]
8.2. lonotHuTEIBHAS JIUTEPATYPA
Tun (yueOHUK, yueOHOE Koi::q:}c[z;o B
Ne nocoodue, yueOHoO- y
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) T'ox m3panua ouoamorexe /
n/n MeTou4YecKoe mocooue,
HPAKTHKYM, ZP.) HaumeHoBaHue
P ’ 9BC
2 | T. ®.T'aBpusiosa, E. I1. ConpoTHuBieHHE MaTEPUAJIOB [TpakTKym 2016 Penosurtopuit
I'opnuenko, A. A. PazyBaeB | [DneKTpOoHHBIN pecypc] : MPAaKTUKYM AJIs Ty
CTYZEHTOB 3a04. (hopMbI 00yueHus. B 2 u.
4.1
3 | T. ®. I'aBpuiiona, E. I1. ConpoTHuBieHHE MaTEPUAJIOB [TpakTKym 2016 Penosurtopuit
I'opnuenko, A. A. PazyBaeB | [DneKTpOHHBIN pecypc]| : IPaKTUKYM JUIs Ty
CTYJEHTOB 3a04. (hopMbl 00yueHus. B 2 4.
4.2
4 | T. ®.Tl'aBpunosa, E. II. ConpoTHuBiIeHHE MaTEPUATIOB [TpakTuKym 2017 Penozurtopuit
I'opnuenko, A. A. PazyBaeB | [DneKTpoHHBIN pecypc] : MPaKTUKYM AJIs Ty
CTYJEHTOB O4HOU Gopmbl 00yueHus. B 2 u.
4.1
5 | B.I. XKXyxos MexaHnuka [ DIEKTpOHHEBIH pecypc] : VY4aebHOe mocobue 2012 3BC «Jlaub»

COIMPOTUBIIEHUE MATEPHAJIOB : y4eO.
mocooue




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

http://www.toehelp.ru/theory/sopromat/  Jlekiuu 1o  auciuiuinHe  «CoONpOTUBIICHUE
MaTepUalioBy, WILTFOCTPUPOBAHHBIC TIPUMEPAMH PEIICHUS 3a/1a4
http://technofile.ru/files/sopromat.ntml ~ Marepuansl  is  cKauyuMBaHWs:  IIIAPTaJKH,

METOJMYECKHE IMOCOOMs 10 peleHuto 3agad, ydyeOHuk @PeomocbeBa 10 CONPOTHBICHUIO
MaTepHaoB, COPTAMEHT MPOKATHBIX MPOdUIeH, GOpMyIIbI

http://mysopromat.ru/ Ha sTom calite HaxoauTcs:
e TIOJIHBIM KOHCHEKT JIeKIMii 1o Kypcy «Comnporupienne MarepuaaoB,
e wuctoputo co3aanus u cranoBieHus COITPOMATA, kak y4eOHOTO npeamera,
e OINHCAHUE COBPEMEHHBIX METOJIOB KOHCTPYMPOBAHUS M pacuera U3JeIUd Ha MPOYHOCTh U
JIOJITOBEYHOCTb,
e  CTAaTUCTHUYECKHE METOJIbI 00pa0OTKH PE3yIbTaTOB MEXaHUYECKIX UCTIBITAHUH,
e OMNKCAHHWE COBPEMEHHBIX MporpaMMHbIX koMiiekcoB CAD/FEA,
e  pAa3JIMYHBIC U TOJIE3HBIE CIIPABOYHBIC MATEPUAIIBI,
e ¥ MHOI0O€, MHOTO€, MHOTO€ JIPYTOE...

http://www.soprotmat.ru/ Ha caiiTe HaxomuTcs Kypc JIGKIUH, JTaOOPAaTOPHBIN MPAKTHKYM,
My3eil paspyiieHui, yaeOHbIe GHIbMBI, CIIPABOYHBIC TaHHBIC H MHOTOE JPYToe.

http://botaniks.ru/sopromat.php Ha 3ToM caiiTe ecTh BO3MOXXHOCTh OECIUIATHO CKA4yaTh
npuUMepbI pereHust 3a1a4 1o COnpoTHBICHUIO MATEPHAIIOB.

http://www.1001soft.com/soft/sopromat raschet ploskih balok i ram-945.html
MO>KHO OECIUTATHO CKa4aTh MPOrpaMMy IS pacdeTa OaJioK, paboTarImUX Ha U3THO.

3nech

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Hanmenosanue IO PexBU3UTEI norongpa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows HoroBop Ne 690 ot 19.05.2015r., cpok

JeicTBUs - GECCPOUHO

Horosop Ne 690 or 19.05.2015r., cpok
neiictBus - 6eccpouno; Jforosop Ne 727 ot
20.07.2016r., cpok neicTBus - GECCPOUHO

2 Office Standart

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS
. ITepeyeHb 0CHOBHOTO 000pYyAOBAHMA
I/l | MPaKTHYeCKHUX U JJA00pPaTOPHBIX 3aHATHIA,
MOMELIECHU VIS CAMOCTOSTEILHOMI
padoThI o0yqawmmxcsi (HOMep ayJAUTOPHH)
Aynautopus BeOKOH(pEPEHITHA. OKpaH TeJIEBU3UOHHBIN, IIIUPMBI,
IIPOXKEKTOP Ha ITAaTUBE. CTOJI
VYuebHas ayIuTOpus Ui IPOBEICHUS MIPENOIABATENIbCKUMN, CTYJIIbS
1 | 3aHATUH JTEKIIMOHHOTO TUIA. YueOHas IIpenojaBaresbckue., TpancmnapanT-

ayJAUTOPUS JJIs IPOBECHUS 3aHATHI
CEMHHApPCKOro TUMa. Y4yeOHas ayIuTopus s
KYpCOBOT'O POEKTUPOBAHUS (BBIMOTHEHUS

NepeTsKKA, CUCTEMHBIN OJIOK .



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

n/n

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

KYPCOBBIX paboT). YueOHas ayIuTOpus IJis
MIPOBEICHUS TPYIIOBBIX U MHINBHIYaTbHBIX
KOHCYJIbTAIlMi Y4eOHast ay TUuTOpHs JJIst
MIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS U
npomeskyrounoii arrecrarun. (YJIK-807)

Aynutopust BeOKoH(pepeHIunit.

VYyebHas ayuTOpHs JJis IPOBEACHUS
3aHATHUH JIEKIIMOHHOI'O THIA. YueOHas
ayTUTOPUS JIJISL IPOBEIICHUS 3aHATHI
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMTOTHCHUS
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s
MIPOBEICHUS TPYIIIOBBIX U MHIWBUIYaTbHBIX
KOHCYNbTAIMN YueOHas ayAuTOpus st
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
npomexyrounoi arrecrarmu. (YJIK-301)

CroJibl y4eHUUYECKHUE., CTOJ
IPEIoIaBaTeIbCKUM, CTYIbs, JOCKa
(mapkepHas), kadeapa namnonsHasi, [1K
TEJIEBU30D.

[Tomemnienue st caMOCTOSATENbHOM PabOThI
crynenros (I'-401)

Crobl
YYEHUYECKHUE,
WNHTepuer

YYEHHUYECKHE, CTYJbA
IIK ¢ BBIXOZOM B CETH




