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«_» 20 T N.A. Jlymikun
(noonucv) (H1.0. Damunus)

YTBEPXIEHO
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(mpotokoun 3acemanus Ne 1 ot «30» aBrycra 2022 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp OCBOGHMS AMCUUIUIMHBI — HAY4YUTh Oynymux OakanaBpOB NPaBHIBHO BbIOMPATh
KOHCTPYKLIMOHHBbIE MaTepuallbl U KOHCTPYKTHUBHBIE (hOpMBI, 0OecrieunBaTh BBICOKHME IOKa3aTeH

HaJEKHOCTH,

JOJIOBECYHOCTH H

0€e3011aCHOCTH

HaIps>KCHHBIX

KOHCTPYKLUMH U  y3JI0B

o0opynoBaHus, co3/1aBaTh 3 (HEeKTUBHBIE U IKOHOMHYHBIE KOHCTPYKIIUU.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6&3preTC$I JaHHasg JUCHHUILIIMHA:
BbhICIIasA MaT€MaTHKa, q)HSI/IKa, TCOPCTUUCCKAA MEXaHHKA.

HI/ICHI/IHHI/IHBI " IpaKTHUKHU, 11 KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITIIMHBI H606XO,Z[I/IMO KakKk

IpeIIIeCTBYIOIIEE:
HPOMBIIICHHBIX

CTPOMUTEIbHBIE MAaTEpHAJIbL,
3JIaHUH,

MCTAJIMYCCKUC

KOHCTPYKIMHU, KOHCTPYKIMH U3 IepeBa U IUIACTMACC.

3. Ilinianupyembie pe3yJibTaThl 00y4YeHUs

CTpOUTCIIbHAd MCXaHHKa,
KOHCTPYKIIUHU,

IIPOEKTUPOBAHUE

’KeJIe300€TOHHBIE M KaMEHHEBIE

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl 10CTHXKEHUST
KOMIIeTeHIN
(Koa 1 HAMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OIIK-1. CnocobeH pemiaTh
3aa9n
npodeccuoHanbHOM

JACATCIIBHOCTH Ha OCHOBEC
HCIIOJTb30BaHUA
TCOPCTUUCCKHUX U

MMPAKTUYCCKUX OCHOB
€CTCCTBCHHBIX U
TCXHUYCCKHUX HAYK, a

TaKXE€ MaTEMaTH4YCCKOIO
arrapara

OIIK-1.7 Pemenne
YPaBHEHUM, ONTUCHIBAKOIIAX
OCHOBHBIE (pr3MUecKue
MPOLECCHI, C TPUMEHEHUEM
METOJIOB JIMHEHHON
anredpsl U
MaTeMaTHUYeCKOro aHaiau3a

3HaTh: OCHOBHBIE METO/Ibl pacueTa Ha
MPOYHOCTh, KECTKOCTh U
YCTOMYUBOCTb.

YMeTh: NpOU3BOIUTH aHAJIN3
pPacyYeTHBIX CXeM, UICHTU(UIIPOBATD
BUJIBI eopMallui, IPUMEHSATh
METO/Ibl pacueTa B COOTBETCTBHH C
MOCTaBJICHHOM 3ajiaueii,
aHAJIN3UPOBATh MOTY4YECHHBIN
pe3yJbTaT U JieiaTh BHIBOJBI O
paboTOCTIOCOOHOCTH KOHCTPYKLIMH.

Buagers: MeTonamu pacuera Ha
IPOYHOCTB, JKECTKOCTb U
yCTOﬁ'—IHBOCTB THUIIOBBIX PaCYCTHBIX
CXEM.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0

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

Mopyns 1 Jlex 1 Beenenne. Metrop ceuenuid. [loctpoenue smrop 3 2 - - Bomnpocs! k 3auery
BC® npu pactskeHUN-C)KaTUU, KDYUYEHUH, 1-3
u3rube

Mopyns 1 IIp 1 Pemenue 3anau o teme «lloctpoenue amtop 3 2 2 - KomriuiekT 3aganuit
BC® npu pacTs’eHUN-CKATUN U KPYUYEHUN» s [p 1

Monyns 1 |PI'P 1.1-2 | CamocTosiTenpHOE pElIeHre 3aa4 [0 TeMe: 3 4 4 - KoMmexkr 3amay st
«IToctpoenue smop BCO nipu pactsxkeHuu- PI'P 1.1-2
CKATUU U KPYUCHHUI

Mogayns 1 |JIab 1 OtpaboTtka TexHuKH nocrpoenus smop BCO Ha 3 2 2 2 KommiexT 3ananuit
KOHCOJIBHOM Oalike 3KCIpecc METOAO0M 10 s Jlab 1
XapaKTEPHBIM CEUCHHSIM

Mopayns 1 |IIp 2 OTtpaboTka TexHUKH nocTpoeHus 3mop BCD na 3 2 2 - KommiexT 3ananuit
JIByXOITOPHOH OajIKe 3KCIPecc METOI0M I10 s [p
XapaKTEPHBIM CEUCHHSIM

Monayns 1 |PI'P Nel.3 | CamocTosiTensHOE pelIeHue 3a/1a4 1Mo TeMe: 3 8 8 - Kommutekr 3amay st
"Tloctpoenune smop BCD Ha Gankax npu uzruode" PI'P 1.3

Monyns 1 |Jlek 2 [Toctpoenue sntop BC® Ha niockux u 3 2 - - Bompocsr k 3auery 38-
IIPOCTPAHCTBEHHBIX paMax 40

Moayns 1 |IIp 3 OTtpaboTka TexHUKH TTocTpoeHwus dmop BCD na 3 2 2 - KommuiexT 3amanuit
JBYXOIIOPHOU paMe HKCIIPECC METOA0M I10 i [p 3
XapaKTEPHBIM CEUCHHSIM

Mopayns 1 |JIab 2 OTtpaboTka TexHUKH TTocTpoeHwus dmop BCD na 3 2 2 2 KommuiexT 3amanuit
KOHCOJIBHOM paMme 3KCIPECC METOAOM IO s J1ab 2
XapaKTEPHBIM CEUCHHSIM

Monyns 1 |PIP 1.4 | CaMocTosiTensHOE pelieHue 3a/1a4 1Mo TeMe: 3 8 10 - Kommutekt 3amay st

"ITocTpoenue smop BCP Ha pamax npu uszruode"

PI'P 1.4




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit . Cemectp| O0beM, 4.| banabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHoO¥ paGoThI)
padoThI OLICHOYHOI'0
cpeacTBa)

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

Monyns 1 |PI'P 1.5 | CamocrosiTenbHO€E pelieHre 3a1a4 o TeMe: 3 6 ) - Kommnexr 3agau ans
"IToctpoenue smop BCP Ha npocTpaHCTBEHHO- PITP 1.5
JoMaHoM Opyce"

Mopaynes 2 |Jlek 3 Hanpsokenus u gedopmanuu mpu pacTsHKEHUU - 3 2 - - Bomnpocs! k 3auery 11-
ckaTuu. MexaHndeckue UCTIbITaHUsI MaTepralioB 16
Ha PacTSHKEHUE U CKaThe

Monyns 2 |JIab 3 N3yuyeHne MeXaHMYECKUX CBOMCTB MaTEpUaIOB 3 2 2 - KomriuiekT 3aganuit
IIPU PacTSDKEHUU U CKATUU i Jlab 3

Mopayns 3 |Jlek 4 Pacdet Ha mpOYHOCTH U JKECTKOCTH MPH 3 2 - - Bompocs! k 3auery 17-

y

PaCTSKEHUU-CKATHHI 20

Mogyns3 IIp 5 Pemenue 3amau no reme "Pacuer Ha NpOYHOCTH 3 2 2 - KommuiekT 3ananuit
IIPU pacTsLKEHUU-cokaTun'” st [Ip §

Moayns 3 |IIp 6 Pemrenue 3amau no teme "Pacuer Ha )KeCTKOCTh 3 2 2 - KommuiekT 3ananuit
IIPU pacTsLKEHUU-cokaTun'” s [p 6

Monyns 3 |PI'P 2 CaMocTosATENBbHOE PEIIEHHUE 3a4a4 10 TEME: 3 7 14 - KommnunekT 3anau 11s
"Pacyer Ha IPOYHOCTH U KECTKOCTh MPU PT'P 2
pacTsKeHUU-cokatun'”

Monyns 4 |Jlex 5 I'eomeTpryeckue XxapakTepUCTUKH INIOCKUX 3 2 - - Bompocsr k 3auery 21-
cedeHuid. [Ipsmoit monepeunslit u3rub. 27,41-47
OrnpezeneHre HOPMAJIbHBIX M KacaTEIbHBIX
HanpspkeHud. Meton Mopa uist citydast u3ruoa

Mopnyns 4 |IIp 7 Pemenue 3amau no reme "Onpenenenne LT u 3 2 2 - KommuiekT 3ananuit

TJIABHBIX I_[eHTpaJ'H)HI)IX MOMCHTOB I/IHepIII/II/I
CJI0KHOTO ceueHus"

st [p 7




DopMBbI TEKYLLET0

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

Monyns 4 |PI'P 3.1 |CamocrtosTenbHoe pelieHue 3aad 1o TeMe: 3 4 5 - Komimiekr 3amau g
"Onpenenenne LT 1 rmaBHBIX LHEHTPaTbHBIX PTP 3.1
MOMEHTOB UHEPIIUU CIOXHOTO ceueHus"

Monyne 5 |Jlek 6 Uucnennsle METOABI PeLICHHs MHTETpana Mopa. 3 2 - - Bompocsr k 3auery 45-
HuddepenunansHoe ypaBHEHUE YIIPYTOW JTHHUH 55
6anku. Kocoii n3ru6. Bueuenrpennoe
pacTsbKeHue-c)KaTue

Mopgyns 5 |IIp 8 Pemenue 3agau no reme "Pacyer Ha MpOYHOCTH 3 2 2 - KomriuiekT 3aganuii
pu npsiMoM u3ruode" i [p 8

Moayns 5 |IIp 9 Perrenne 3agaud mo reMe "Pacder Ha )KECTKOCTh 3 2 2 - KomriuiekT 3aganuit
pu npsiMmom u3ruode" i [p 9

Monyns 5 |PI'P 3.2 | CamocrosiTenbHO€E pelieHre 3a1ad Mo TeMe: 3 7,715 10 - Kommnexr 3agau ans
"PacdeT Ha IPOYHOCTH U JKECTKOCTbH IPHU MPSIMOM PI'P 3.2
usrude"

Monyne 5 |JIa6 4 Omnpenenenue nepeMenieHui npu NpsMom u3rude 3 2 2 - KommuiekT 3ananuit

uist J1ab 4

Mogynes 5 |Jlex 7 Ormpenenenue nepeMenieHuit mpu KOCOM u3ruoe. 3 2 - - Bompoc k 3auety 53
ITpumepsl

Mopayns 5 |IIp 10 Pemenue 3amau mo reme "Pacuer Ha mpoYHOCTH U 3 2 2 - KommiexT 3ananuit
JKECTKOCTb [P COBMECTHOM JIEUCTBUU JABYX st [Ip 10
pSMBIX U3ru6oB"

Mogayns 5 |PI'P 3.3 |CaMocTosiTenbHOE pelIeHUE 3a1a 110 TEME: 3 9 10 - KoMmmnexkr 3amau gusd
"Pacuer Ha IPOYHOCTH U JKECTKOCTH NPU PIP 3.3
COBMECTHOM JICUCTBUU ABYX MPSMBIX U3THOOB"

Mopayns 5 |JIab 5 Ompenenenue nepeMenieHuid Mpyu MPSIMOM U3TuOe 3 2 2 - KommuiexT 3amanuit

utst J1ab 5




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit . Cemectp| O0beM, 4.| banabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHoO¥ paGoThI)
padoTbl OLICHOYHOI'0
Cpe/cTBa)
Monayns 5 |IIp 11 Pemrenue 3amnau no reme "Pacuer Ha mpoYHOCTb 3 2 2 - 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 3 3 - Kommutekt 3amay st
"PacyeT Ha MIPOYHOCTH IPU COBMECTHOM PI'P 3.4
JEHCTBUM NMPSAMOTo u3ruda u pactspkeHus"
Mopyns 6 | Jlek 8 Cnpur. Kpydenune crepHel Kpyrioro CE4eHHs. 3 2 - - Bompocs! k 3auery 28-
Kpyuenue crepskHeld HEeKpyriioro npopuis 37
Mopayns 6 |IIp 12 Pemenue 3amau mo reme "Pacuer Ha mpoYHOCTH U 3 2 2 - KommiexT 3ananuit
YKECTKOCTb MPH KPYUECHUHU Bajia KPyTioro s [p 12
MOTIEPEYHOT0 ceyeHus "
Moayau 1-6 | PTP PykoBoacteo PI'P 3 1 - -
Monyis 1-6 |ITp 25 Tect uToroBsIi 3 2 100 - TecroBas 6a3a B LIT
Monaynu 1-6 | TTA IIpoMexyTouHas aTTeCTalMs: 3a4€T 3 0,25 - - Hroroselii peiTHHT
Hroro: 108 100+100

Cxema pacuera UTOroBOro 0ansa: Texkymuii peiiTHHT (Bce 3aHATHSI U IPOMEKYTOUHbIE TeCThI) + Pe3yIbTaT HTOroBOro TecTa U Bee AeJUTCH HA
2 + Bb (ecaim Bb npeaycMoTpeHsbI)




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Mpu u3ydeHun muctumInHbl «CONMPOTHBIICHUE MATEPHATIOB 1» HMCIONB3YIOTCS CIEAYIOIINE
00pa3oBaTebHbIC TEXHOJIOTHH:

- TEXHOJIOTUM TPAJULMOHHOIO 00y4yeHus B (opMme JEKIHH, J1abopaTOpHbIX, MPAKTUYECKUX
3aHATUHI U CAMOCTOSTENILHON PabOThI CTYACHTOB;

- TEXHOJIOTHSI 0aJUIbHO-PEHTUHTOBOM CHCTEMBI OIIEHKH YCIIEBAEMOCTH CTYJIEHTOB, BKJIIOYAs
TECTUPOBAHUE KaK (JOPMY HTOTOBOTO KOHTPOJISI 3HAHUI CTYJICHTOB;

- 3JIEMEHTBl IPOOJEeMHOr0 00y4YeHHs B BHJI€ HAJIMYMs BOIPOCOB MPOOJEMHOIO XapakTepa B
3aa4ax pacyeTHO-MPOCKTUPOBOYHBIX Pa0OT M TpeOOBaHMI aHAIHM3a MOJYYCHHBIX PE3yJIbTaTOB C
HOCJIEIYIOLUM BBIBOJIOM IO PELICHUIO 33aJauu.

6. MeToguyecKkue yKazaHusi M0 OCBOEHHIO 1M CLHHIJIMHBI

1. N3ydyeHue TEOpEeTUYECKON 4YacTH TEMbl KaXKJIOr0 MOAYJS CIEAyeT cpa3y 3akKperuiiTh Ha
pelieHnu 3a1ad 1o JaHHOM TeMe.

2. Ilpucrtynas K pemeHHro J000H 3a/1au, clIelyeT BHUMATEIbHO MMPOYUTATh MOCTAHOBKY 3a/1a4H
1, B COOTBETCTBHE C HEMl, BHIOMPATH AJITOPUTM PEIICHHUS.

3. Ilpu odopmieHnn pemeHus 3agad peKOMEHYETCsl CTPOTO CIIE0BATh TUIIOBBIM aITOPUTMaM H
3aKaHYMBATh BHIBOJAMU I10 pe3yJIbTaTaM pacuera.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUN HaumeHoBanue
P (WJIM ee 4acTH) OLIEHOYHOI'0 CPeACTBA
3 OIIK-1 TecroBrie 3aganust NeNe 1-25

KomrmnekTsr 3amanuii k PIP NeNe 1-3
Bormpocs! k 3auetry NeNe 1-55
KoMruiek sl 3aanuii K 1abopaTopHO-
npakTudecKuM 3aHaTusim NoNo 3-5

7.2. TunoBblie 3alaHusl WM UHBIC MaTepUalibl, H606X0)II/IMI>IC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KoMIuieKT 3aiaHuii /151 IPAKTH4YeCKOoro 3anaTus Nel
Tema: «IlocTpoenne 3nm0pbI NPOA0IbHOM cuiIbl N M KpyTsero momenta My»
Tunossle npuMepsl 3a1aHUi

3anmayva 1. JIns nanHOM pacueTHON cXeMbl IOCTPOUTH AMIOPY MPOA0IbHON cuiibl N, ncnonb3ys
METO/]T IOCTPOCHUS MO XapaKTEPHBIM CEUECHUSIM.

g=15 .
—— e —— 0.=207
F.=20xH F,=30kH F,=L0kH
—) —— O
— /
a a a a=1M

3anaya 2. J{ns naHHOM pacueTHON cXeMbl OCTPOUTH AMIOPY KPYTAIIEro MoMeHTa My, HcTionb3ys
METO/]I IOCTPOEHUS MO0 XapaKTEPHBbIM CEUEHUSIM.
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Kpurepun onenkn:

2 Gama - eciii 2 CaMOCTOSITEIIbHBIE 3a]]a9H BBIITOJTHEHBI TIPaBIIIBHO B 00BeMe 70-100%. 1 6amn - ecu 2
CaMOCTOSITETIFHBIE 337a9H BBITOTHEHBI IPaBUIHHO B 00beme 40-70% 0 6aminoB - ecimu 2 caMOCTOSITENTFHBIC
3a/1a4¥ BBIIIOJIHECHBI MPaBWIbHO B npeaeiax 0-40%.




7.2.2. KoMIUIeKT 3aiaHuii 17151 1a00paTOPHO-NPAKTHYECKOro 3anaTusa Nel

Tema: «llocTpoeHue H>mH0OpPHLI NMONMEPEYHOl CHJBI M M3rudAOIIEr0 MOMEHTAa Ha
KOHCOJIbHOM 0ajike IKCIPecc MeTOA0M IO XapAKTEPHBIM CeYeHHSIM»

TunoBoi npuMep 3a1aHuA

s naHHOW pacyeTHOM CXEMbI IOCTPOMTH SIIOPHl MOMEPEYHOM CHJIBI M M3rHOarolero
MOMEHTA, UCIOJb3Ysl OCHOBHBIE 3aKOHOMEPHOCTU W OINpPECIsAs 3HAYCHUS BHYTPEHHUX CHIIOBBIX
(aKTOpPOB B XapaKTEPHBIX CEUCHUSX.
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Kpurepum ouenku:

2 Gana - ecii caMOCTOATeNbHAs 3ajaya BhIIOJIHEHA NpaBuiibHO B 00beme 70-100%. 1 Gamn - ecnu
CaMOCTOSITEIbHAS 33/1a4a BIIIOJHEHA NPaBHILHO B 06beme 40-70% 0 6asoB - ecny caMoCTOSITENbHAS
3ajiaya BBIMOJIHEHA MPaBWIIbHO B ipeaenax 0-40%.

7.2.3. KoMIuIeKT 3alaHuii J1JI51 IPAKTHYECKOT0 3aHATHsI Ne2

Tema: «IlocTpoeHue H>MIOpPbI NONMEPEYHON CHJIBI M HM3rMOAIOIIET0 MOMEHTa Ha
ABYXOIIOPHOM 0asike»

Tunosoii npumep 3axaHus

JUis naHHOW pacyeTHOM CXeMbl MOCTPOUTH SMIOPHI MOMEPEYHOW CHIIBI M W3THOAIOLIEero
MOMEHTa, UCHOJb3Yysl OCHOBHbBIE 3aKOHOMEPHOCTU W OMNpEeNisis 3HAU€HUS BHYTPEHHUX CHIIOBBIX
(akTOPOB B XapaKTEPHBIX CEUECHUSX.

20! M-20ktH1

M

z B AN
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2 Gana - eciid caMOCTOsATeNbHAs 3aaya BhIIOJIHEHA paBUIIbHO B 00beme 70-100%. 1 Gamn - ecnu

caMoCTOsTeIbHAas 3a/1a4a BBITIOJHEHA MPaBHILHO B 00BbeMe 40-70% 0 GayioB - eciu caMOCTOSTeTbHAS
3ajJ1a4a BBITIOJIHEHA MPaBUIIBHO B nipezenax 0-40%.

Kpurepun onenkn:

7.2.4. KoMIuIeKT 3aiaHuii 17151 1a00PaTOPHO-NIPAKTHYECKOIr0 3aHATHA Ne2

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

Tunosoii npumep 3axanus

JUis naHHOM pacyeTHOM CXeMbl paMbl MOCTPOUTH SMIOPHI BHYTPEHHHMX CHJIOBBIX (DaKTOpOB,
UCIIOJIb3Ysl OCHOBHBIE 3aKOHOMEPHOCTH U ONpeAEss 3HauUeHHUs] BHYTPEHHUX CHIIOBBIX (DAKTOPOB B
XapaKTEPHBIX CEYCHUAX.
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Kpurepun onenkn:

2 Gaia - €CJId CaMOCTOSTENbHAS 3a/1a4a BIMOJIHEeHA TPaBWIbHO B 00beMe 70-100%. 1 G6amn - ecimu
CaMOCTOSITeIbHAS 33/1a4a BEIIIOJHEHA NPaBHIbHO B 00beme 40-70% 0 6amoB - ecny caMOCTOSITENbHAS
3a/1a4a BRITIOJHEHA MpaBHiIbHO B mipenenax 0-40%.

7.2.5. KoMIuIeKT 3alaHuii JJI51 IPAKTHYECKOro 3aHsaTusi Ne3
Tema: «IlocTpoeHnue 3nM0p BHYyTPEHHUX CUJIOBBIX (AKTOPOB HA IBYXONOPHOH pame»
TunoBoi npuMep 3a1aHus

JUig TaHHOM pacdyeTHOMl cXeMbl paMbl MOCTPOUTH AMIOPbl BHYTPEHHUX CHJIOBBIX (PaKTOPOB,
UCIOJIb3Yysl OCHOBHBIE 3aKOHOMEPHOCTH U ONPE/ieNisis 3HaYeHNs] BHYTPEHHUX CHJIOBBIX (PaKTOPOB B
XapaKTEPHBIX CEUECHMSIX.

B M=40kHM
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g=15 =
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Kpurepun onenkn:

2 Gana - eciid caMOCTOsATeNbHAs 3aaya BhIIOJIHEHa TpaBWiIbHO B o0beme 70-100%. 1 Gann - ecnu
CaMOCTOSITeNTbHAS 3a/1a4ua BBIMOJTHEHA MpaBWiILHO B 00heMe 40-70% 0 6amioB - eciii caMOCTOSTEIbHAS
3a/1a4a BBINIOJIHEHA TPaBUIbHO B npeaenax 0-40%.

7.2.6. KomiuiekT 3aaHuii 1J151 IPAKTHYeCKOro 3aHsaTust Ne4

Tema: «IlocTpoenue 3MIOp BHYTPEHHHX CHJIOBBIX (PAKTOPOB HA NMPOCTPAHCTBEHHBIX
CTEP’KHEBBIX KOHCTPYKIUAX)>

Tunosoii npumep 3axaHus

J1st 3a1aHHOM pacdyeTHOM cXeMbl TOCTPOUTD SMIOPHI BHYTPEHHUX CHUIIOBBIX (DAKTOPOB, CIIONB3YS
METO/1 IOCTPOCHHUSI IO XapAKTEPHBIM CEYEHUSIM.



e ]

a a 2qa
g L EE
.

Kpurepun onenku:

1 Gan - eciiu caMOCTOSITEeIbHAS 3a]1a4a BHITIOJIHEHA PaBUIbHO B 00beMe 40-100%. 0 6ayos - eciu
caMOCTOSTENIbHAs 3a/1a4a BBITIOJTHEHA MPaBHILHO B Tipeaenax 0-40%.

7.2.7. KoMIuieKT 3aiaHuii 1J1s1 1a00PaTOPHO-NIPAKTHYECKOro 3aHATHA Ne3

Tema: «OmnpeneieHne MeXaHUYECKHX XAPAKTEPHUCTHK MaTepHajia Mo pe3yJbTaTam
UCTILITAHUSI HA PACTSIZKEHUE

TunoBoi npuMep 3a1aHusA

OmnpenenuTh MEXaHWYECKHE XapaKTEPUCTHKU Marepuajga o0paslia U MepecTpOHTH
MAaIlIMHHYIO MarpaMMy B YCJIOBHYIO AMarpammy JUlsl 3apaHee UCHBITAHHOTO 00pasiia, BBIAAHHOTO
IpernojaBaTesieM BMECTE C IMPOTOKOJIOM, BKJIIOYAIOUIMM MAIMHHYIO JAMarpaMMy M pa3Mephl
o0pa3iua A0 UCIIbITaHus.

Kpurepun ouenku:
2 Gawta - ecii HKCIIEPUMEHTANIbHASL U TEOPETHUECKasi YaCTU PaOOThI BBINOIHEHB! MPABIIBHO B 00bEME
70-100%. 1 Gasn - eciu SKCIIEPUMEHTAIbHAS U TEOPETHUYECKAsl YaCTH PAOOTHI BBIMIOIHCHBI IPABHIBHO
B 06beMe 40-70%. 0 GaiioB - eciu SKCIIEPUMEHTANIbHAs U TEOPETUUECKasi YaCTU pabOThI BBITOITHEHBI
paBUIIbHO B ipenenax 0-40%.

7.2.8. KoMIuIeKT 3aiaHuii 1J1s1 IPAKTHYEeCKOro 3anaTust NeS
Tema: «PacyeT Ha IPOYHOCTH NPHU PACTAKEHUU-CKATHI
Tunosoi npumep 3a1aHus

CrepkeHb KpyTrjoro IONEpEeYHOro CEYeHMsI HarpykeH oceBbiMH cuiamu. [IpousBectu
MMPOBEPKY MNPOUYHOCTH CTCPIKHA, IMOCTPOUB ISIHOPHI N, O. CHpoeKTI/IpOBaTL CTCPIKCHb KpYIJIOro
HOHGpG‘IHOFO CCUCHUA paBHOFO COHpOTI/IBJ'IeHI/ISI paCTSDKGHI/IIO-C)KaTI/IIO. CpaBHI/ITB 110 pacxoz[y
MaTrepualia SaI[aHHLIﬁ CTCPIKCHL C PABHOIIPOYHBIM.

Ipunsits: [6]=160 MIIa, E=2-10°MI1a.

_ A2 KH
s A=154 i =107
T ¥
!
F.=30kH F.=15kH F=104H
=
A =0.5x107 o
105 m

Kpurepun ouenku:

2 Gaya - eclii CaMOCTOSITeNTbHAS 3a/1aua BRIMTOTHEHA MPaBUiILHO B 00heme 70-100%. 1 6amn - ecou
caMOCTOSITeTbHAs 3a/1a4a BBITIOJTHEHA MPaBUILHO B 00beMe 40-70% 0 6amioB - eciu caMOCTOSTENbHAS
3aJa4a BBIIIOJHEHA MPaBUIBHO B nipeaenax 0-40%.



7.2.9. KoMIuIeKT 3aiaHuii 1J151 IPAKTHYECKOro 3aHATust Ne6
Tema: «Pacyer Ha )KeCTKOCTDH NMPHU PACTSIZKEHHUH-CKATUMN
Tunosoii npumep 3a1aHus

CTepKeHb KpYIJIOro IONEPEYHOro CEYEHUs HarpykeH oceBbIMU cuiamu. [IpousBectu
MPOBEPKY JKECTKOCTH CTEPKHS, TOCTPOUB 3MMIOPHI N, d.
Ipunsits: E=2-10°MI1a, [8]=1,6x10"m.

_ A=24A, KH
s A=154, — 105
T T
L
F.=30xkH F.=t5kH F=10¢H
——
A,=0,5%107
=05 m

Kpurepum ouenku:

2 Gana - ecii caMOCTOATeNbHAs 3ajaya BhIIOJIHEHA NpaBMiIbHO B 00beme 70-100%. 1 Gamn - ecnu
CaMOCTOSITEIbHAs 3a/1a4a BBITIOJIHEHA MPaBHILHO B 00beMe 40-70% 0 6ayioB - eciiu caMOCTOsTEIbHAS
3aJja4a BBITIOJIHCHA paBUIbHO B nipenenax 0-40%.

7.2.10. KomnuiekT 3agaHuil JJIs1 NPAKTHYECKOr0 3aHATHS Ne7

Tema: «Onpene.ﬂeime INIABHBIX MHNEHTPAJBHBIX MOMEHTOB HHEPUHHUHU COCTABHOIO
CCUCHU A

TunoBoi mpuMep 3a1aHuA

I[J'ISI 3aaHHOTO CJIOKHOTO CCYCHHA OIPCACIINTD IMOJIOKCHHUEC LCHTPA TSXKCCTHU U HaWUTH
TJIaBHBIC HCHTPAJIIbHBIC MOMCHTBI HHEPIIUHN B JOJIAX ITapaMeTpa a.

6a

8a

Ja

4a

Kpurepun ouenku:

2 Gama - eclii CaMOCTOSITeNTbHAS 3a/1aua BRIMTOTHEHA MpaBUiILHO B 00beme 70-100%. 1 6amn - ecomn
caMoCTOsTEeNIbHAas 3a/1a4a BBITIOJHEHA MPaBHILHO B 00beMe 40-70% 0 6ayioB - eciu caMOCTOSTeTbHAS
3a/1a4a BBINOJHEHA TPaBUILHO B npeaenax 0-40%.

7.2.11. KoMmuiekT 3agaHuii 1J1s1 IPAKTHYECKOro 3aHATHA Ne§
Tema: «Pacder Ha IPOYHOCTH 0AJIOK NPH NPAMOM H3rHle»

Tunosoii npumep 3axanus

Jns  naHHOM Oanku, W3rOTOBIEHHOM M3 XPYNKOTO Marepuaiga ¢ JOMyCKaeMbIMU

HATPSHKEHUSMU [O' ] , = 100MIla, [0 ]C =150MIla-



F=10kH

0=20KkH /M

F=10kH

M

M

M

OINPEAEIUTh U3 YCIOBHUS IMPOYHOCTH XapaKTEPHBIM pazMep [Cl ] CJIOKHOI'O MONEPEYHOI0 CEUEHUS,

MPEABAPUTENILHO PEIIUB BOMPOC O €ro palliOHATBLHOM MOJ0KEHHH.

Kpurepun onenku:

8a

ba

4a

Ja

2 Gaia - €ClId CaMOCTOSTENbHAS 3a/1a4a BIMOJHECHA NPaBWIbHO B 00beMe 70-100%. 1 Gamn - eciu
caMOCTOSTeTbHAas 3a/1a4a BBITIOJTHEHA MPaBHIBHO B 00beMe 40-70% 0 6amioB - eciu caMOCTOSITENTbHAS
3ajiaya BBIMOJIHEHA MPaBWIIbHO B ipeaenax 0-40%.

7.2.12. KoMnuieKT 3aqaHuil JJIs1 NPAKTHYECKOro 3aHATHS Ne9

Tema: «Pacyer Ha )KeCTKOCTH 0AJIOK NPHU MPAMOM H3rude»

Tunosoii npumep 3axaHus

]_—[BYXOHOpHaSI Oanka ABYTABPOBOI'0 CCYCHUA, H3TOTOBJICHHAA U3 CTaJIA CT3, HarpyxcHa

CHCTEMOM MONECPECUYHBIX CUIT U 1/13r1/16a101111/1x MOMCHTOB!:

J’F=1OKH g=20kH/M F=10kH d
-
Ay T L
M 3 M

[TpoBecTr MpOBEPKY KECTKOCTH Oanku, eciu e€ mornepeyHoe cedueHue — aByraBp Nel6 c

OCEBBIM MOMEHTOM HHEPIINH |X = 873CM4. [TpuHATE: E=2- 105 MHCl, [5 ] = 0,00lL (rme L

— PAcCTOSIHUE MEXKTy OTIOPaMHM).

Kpurepun onenkn:

2 Gana - eciid caMOCTOsATeNbHAs 3aaya BhITOJIHEHA TpaBUIIbHO B 00beme 70-100%. 1 Gamn - ecnu
CaMOCTOSITeNTbHAS 3a/1a4ua BBIMOJTHEHA MpaBWiILHO B 00heMe 40-70% 0 6amioB - eciii caMOCTOSTEIbHAS
3a/1a4ya BBINIOJIHEHA TPaBUILHO B nipeaenax 0-40%.

7.2.13. KomnuiekT 3agqaHuil 1J1s1 JIa0OPATOPHO-NPAKTHYECKOro 3aHsaTus Ned

Tema: «Onpenesnenne nepemMenieHuil NpU NPSIMOM MOINEPEYHOM M3rude»

Tunosoii npumep 3axanus

DKCIepUMEHTAIBHO U TEOPETUUYECKH ONPEIEIUTh BEIUNYUHBI IPOTUOOB U YIJIOB MOBOPOTA B
yKa3aHHBIX CEYCHUSAX OaJKU, CPAaBHUTH MOTyYEHHBIC PE3yIbTAThl U CIIETATh BHIBOJIBI.
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Kpurepum ouenku:

I3 =300 pum

nodeecka
¢ EpVIOM

F=10n, 13=400MMm

nosopema

PBB\MBPI:] cedeHHA

Y

P X

FFrra
F XTI TTTITS

b=30 au

2 Gasna - ecii SKCIIEPUMEHTAIbHAS M TEOPETUYECKAs 4YaCTU PAOOTHI BHIIOIHEHbI IIPABIIBHO B 00beMe
70-100%. 1 Gasmn - eciti SKCIIEPUMEHTATIbHAS U TEOPETHUYECKAst YACTH PAOOTHI BBITIOIHCHBI PABHIILHO
B 06beMe 40-70%. 0 GaiioB - eciu SKCIIEPUMEHTAIBFHAS M TEOPETUUECKAask YaCTH PAOOTHI BBINOIHEHBI
npaBwibHO B nipeaenax 0-40%.

7.2.14. KomnuiekT 3a1aHuil 111 NPaKTH4YecKOro 3anaTus Nel(

Tema: «PacyeT Ha NPOYHOCTH MPHU COBMECTHOM JIeHCTBUM IBYX MPAMBIX H3rH00B)

Tunosoii npumep 3axaHus

KoncomnpHbIi CTCPIKCHb MPAMOYTOJIBHOI'O CCUCHUSA HAI'PYKCH CHCTEMOM MONEPCYHBIX CUII U
H3FI/I6&IOHH/IX MOMCHTOB, I[CflCTByIOHlHX B IBYX B3aUMHO NCPIICHAUKYIAPHBIX IMIOCKOCTAX!

Y
3kHM
X LikH
Z
6kH 5kH
04m a6m 06m
Jnuna crepxkHa | =1,6.44, @ COOTHOLIEHUE CTOPOH MPSMOYIOJIBHOTO CEYEHUS h/ b :1,5.

CrepxeHb U3roToBiieH u3 crainu Ct3 ¢ nonyckaeMbIM HanpsbkeHueM [6]=160M11a. Onpenenuts u3

YCJIOBUSI IPOYHOCTH XapaKTEPHBIN pazmep D mpsSMOYyroibHOTO CeUeHUs..

Kpurepun onenkn:

2 Gaia - eciiM caMOCTOsITeIbHAs 33/1a4a BHIIIOJHEHA paBuiIbHO B 00beme 70-100%. 1 6am - ecnu
CaMOCTOSITeNTbHAS 3a/1a4ua BRIMOJTHEHA MpaBWIHLHO B 00beMe 40-70% 0 6amioB - eciii caMOCTOSTEIbHAS
3ajJ1a4a BBITIOJIHEHA MPaBUIBHO B nipezenax 0-40%.

7.2.15. KommuiekT 3aganuii /151 J1a0OPAaTOPHO-NPAKTHYECKOro 3aHATUS NeS

Tema: «OnpenesieHne nepeMenieHuil NP KOCOM M3rude»

Tunosoii npumep 3axanus

DOKCIepUMEHTAILHO M TEOPETHUYECKH OMpPENeIUTh 3HAUCHUE M HAIpaBJICHUE MOJIHOTO
nepeMenieHus CBoOOOHOTO KOHIIA KOHCOJBHOM Oalku Mpu KocoM u3rube, ecnum F=10 , a=+75°,

1=300MM.
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Kpurepun ouenku:
2 Gayta - e HKCIIEPUMEHTANIbHASL U TEOPETHUECKasi YaCTU PaOOThI BBINOIHEHB! MPABIUIBHO B 00bEME
70-100%. 1 Gasn - eciiu SKCIIEPUMEHTAIbHAS U TEOPETHUYECKAsl YACTH PAOOTHI BBITIOIHCHBI IPABHIIBHO

B 00beMe 40-70%. 0 GayutoB - eciii SKCIICPUMEHTAJIbHAS U TEOPETHYECKask YaCTH PaOOThI BBIMOIHEHBI
paBUIIbHO B mipenenax 0-40%.

7.2.16. KomnuiekT 3aaanHuii I npakTu4yeckoro 3anaTus Nell

Tema: «Pacyer Ha NPOYHOCTL NPH COBMECTHOM [JEHCTBHM KOCOI0 M3ruda M
PacCTAKEHUA»

Tunosoi npumep 3axanus

KoHCOIIbHBIN CTEepkKEHDb NPSAMOYTOJBHOTO CEYECHHSI HArPY>KEH CHCTEMOM MOMEPEYHBIX CHII U
U3TUOAIOIINX MOMEHTOB, IEHCTBYIOIIUX B ABYX B3aUMHO MEPHEHAUKYIISPHBIX MJIOCKOCTAX, a TAKKE
MIPOAOJILHOW CUJION:

ll}/ 3
KHM
X LkH
4
6kH 5kH
O4m 06m 06mM
Jnuna crepxkHa | =1,6.44, @ COOTHOLIEHUE CTOPOH MPSIMOYIOJIBHOIO CEYEHUS h/ b =1,5.

CrepxeHp usrorosieH u3 cranu Ct3 ¢ nomyckaeMmbIM HamnpspbkeHHeM [6]=160M1la. Onpenenutsb
M0JIO’KEHNE OMACHBIX TOYEK U HEUTpaJbHOW JMHUM B OTACHOM CEUYEHUH, a TaKKe HalTH U3 YCIOBUS
NPOYHOCTH 10 W3rHOy XapakTepHbIi pazmep b mpsmoyromsHOro cedenus. OnpeneauTs cMeIeHHEe
HEUTpaJbHOW JMHUM OT LEHTPa TSKECTH CEYEHHUS U BBIUMCIHUTH MEpeHanpsyKeHUe OT JAeHCTBUS
IIPOJOIBHON CHIIBL. J|aTh OLIEHKY POYHOCTH.

Kpurepun ouenku:

2 basa - eclii caMOCTOsATENbHAS 3ajaua BBINOJIHEHA IPaBUIILHO B 00beme 70-100%. 1 Gamr - ecim
caMOCTOSTENIbHAs 3a/1a4a BBITIOJHEHA MPAaBHILHO B 00beMe 40-70% 0 6ayioB - eciu caMOCTOSTeIbHAS
3aJa4a BBIIIOJIHEHA MPaBUIBHO B npeaenax 0-40%.



7.2.17. KoMmnuieKT 3aqaHuil JJIs1 NPAKTHYECKOro 3aHsaATHs Nel2
Tema: «PacyeTr Ha NPOYHOCTH U KECTKOCTH NMPHU KPYUYEHUN»

Tunosoii npumep 3a1aHus

Jlns  JaHHOrO KOHCOJIBHOTO BaJla ONPEAENUTh M3 YCIOBHUS IMPOYHOCTH BEIUYHUHY
JIOIycKaeMoro jauaMerpa cedenus [d], mpeaBapuTebHO TOCTPOMB Amiopel M, u t. [ius
MOJIyYEHHBIX pPa3MEpPOB CEUEHHUS OINPEACTUTh MAKCHUMAaJbHBIM aOCOMIOTHBIA Yroji 3aKpy4HBaHHS

4
Bajia, IOCTPOUB BIIOPY YIIIOB 3aKpyuuBaHus ¢@. [IpuHATS: [T] =100 MI]a, G=8-10" Mmr1a.

IS M.=20kH M.=10kHM
MhOkHy & A
y4 m=40--

¥

I HEdEdEdEdd

| l =05 ™

Kpurepum ouenku:

2 Gana - eciid caMOCTOATeNbHAs 3ajaya BhIIOJIHEHA NpaBMWiIbHO B 00beme 70-100%. 1 Gamn - ecnu
CaMOCTOSITEIbHAs 3a/1a4a BBITIOJIHEHA MPaBHILHO B 00beMe 40-70% 0 6ayioB - eciiu caMOCTOsTeIbHAS
3ajJja4a BBITIOJIHCHA NPpaBUIbHO B nipenenax 0-40%.

TeMbl MUCHLMEHHBIX paﬁoT

Ne Temsl
n/n

PI'P Nel. ITocTpoeHue 31op BHYTPEHHHUX CHIIOBBIX (DaKTOpPOB
1.1. | [TocTtpoeHue >m0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH PACTKEHUU-CHKATHUH CTEPHKHEN
1.2. | [locTtpoeHue >r0p BHYTPEHHUX CHIIOBBIX (DAaKTOPOB MPH KPYUCHHUH BAJIOB
1.3. | [TocTpoeHue >mop BHYTPEHHUX CHIIOBBIX (PAKTOPOB MpH M3rude 6anok
1.4. IlocTpoeHue snop BHYTPEHHHUX CHIIOBBIX (DaKTOPOB IIPH U3rHbe pam
1.5. | [TocTtpoeHue 3m0p BHYTPEHHUX CUJIOBBIX (DAKTOPOB Ha MPOCTPAHCTBEHHOMN CTEPHKHEBOM

CHCTEME
PI'P Ne2. PacueTr Ha IPOYHOCTb U KECTKOCTh IIPU PACTSIKEHUU -CHKATUN
2.1. | Pacuer Ha mpoYHOCTH M JKECTKOCTh CTYIIEHYATOrO Opyca
PT'P Ne3. PacueT Ha MIPOYHOCTH U KECTKOCTh IPU U3THOE

3.1. | OmpeneneHue reOMETPUIECKUX XapaKTEPUCTHK CIOKHOTO CEUSHHSI
3.2. Pacuer Ha TPOYHOCTH ¥ J)KECTKOCTH 0AJIOK MPH IUIOCKOM MOTIEPEYHOM H3THOe
3.3. | Pacuer 6anok mpu Harpy»eHHUHU B IBYX IUIOCKOCTSIX
3.4. Pacuer 6asiok mpy COBMECTHOM JEMCTBUM IJIOCKOT0 W3rnba U pacTsKEeHUs

7.2.18. Kommiaekr 3aga4 aias PI'P Nel

Homep BapmanTta mns Bcex PI'P mpencraBnsier coboli Tpex3HadyHOE YHCIIO, KOTOpPOE

Ha3zHayvaeTcs mpernonaBatenem. Kaxnas uudpa nmeer BapuaTUBHOCTH, paBHYyI0 10, u onpenenser
YKa3aHHYIO TpYIIYy JaHHbIX.




3amaua 1.1.

Tema: «IlocTpoeHue 3M10p BHYTPEHHUX CHJIOBBIX (JAKTOPOB NMPH PACTSKEHUM -CKATUH
CTep:KHen»

TunoBoi npuMmep 3aga4u

JUJis CTyIeHYaToro CTEepHs, pabOTAOIIEro B YCIOBHUSIX PACTSKCHHS-CIKATHUS, TTOCTPOUTH
SMIOPY BHYTpPEHHEH nmpoaonbHoi cuiibl N.

/y Ly [y
q
‘—-~—é-—-~—-
3
o
A F, F,” Fy
A ——C —— O
A
g )
\
CII le Cl3 \‘-1-

I'me: F1=20xH, F,=10xH, F3=30xH, q=20xH/m, 1,=0,8Mm, 1,=1,5m, 13=1,2m, @1=0,5M, a,=1,4m,
a3:0,7M.

3apaua 1.2.
Tema: «IlocTpoenue 31M0Op BHYTPEHHUX CHJIOBBIX (PAKTOPOB NPHU KPYYEHUH BAJIOB)

Tunosoii npumep 3axauu

Y

HJ'ISI Bajga, 3aKJIIOYCHHOI'O B IIOAMIMIIHHMKH H pa60TaI01uero B YCIOBHUAX KpPYUCHUA,
MOMCHTA Mo N3 yCJIOBHS paBHOBECHUA.
N aw/ /
LLLLL
77777 77777
m

MIOCTPOUTD BMIOPY BHYTPEHHEIO KpPyTsIIero MoMeHta M, nmpeaBapuTenbHO BBIUMCIMB 3HAYCHHE
LLLLL f
a, a, a,

[Mpunsare: M;=1,6xHm, M1=2xHwm, M1=2xHm, m=8xkHwm/m, a1=0,5m, a,=0,3m, az=0,2Mm.

Kpurepun onenkn:

4 Gayta - ecnu 2 3aJa4d MHAMBUAYyaJIbHOTO AoMaiiHero 3axanus (M/13) BeimonHeHb! npaBuibHO B 00bEMe
80-100%. 3 Oayna - ecau M/I3 BeimoiHeHO npaBuiibHO B 00beMe 60-80%. 2 Ganna - eciiu U3 BeimonHeHO
npaBwibHO B 0o0beme 40-60%. Ecim WJ/I3 BemonHeHo mnpaBuinsHO MeHee, dyeM Ha 40%, pabora He
NPUHIMAETCS.

3agaya 1.3.
Tema: «IlocTpoeHue 3MI0P BHYTPEHHHUX CHJIOBBIX (PAKTOPOB NpH uU3rnde 6aI0K»
Tunosoii npumep 3axaumn

Jis IByX CTaTMYeCKH ONpeAeNUMbIX Oanok, padOoTaloIMX B YCIOBHAX IUIOCKOIO M3ruoba:
cxema Nel — Ganka ¢ >KecTKMM 3allemiieHneM, cxema Ne2 — Gajika Ha JByX OMNOpax, MOCTPOUTH
SMIOPHI BHYTPEHHUX CHIIOBBIX (hakTOpoB. JIisi IBYXOMOpPHOW OAJIKU MpeIBapUTENbHO BBIYUCIUTH
pEaKIMHU OTop.
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[Mpunsats: F=30xkH, M=40xHwm, q=20xH/m, a1=0,5M a,=0,4Mm a3=0,6M, a4=0,5M, as=0,6M.
Kpurepun oneHku:

7-8 GamoB - eclii MHAWBUAYaIbHOE nomalrHee 3aaanne (11/13) BeimonaeHo npaBmiibHO B 00beme 80-
100%. 5-6 OGamnoB - ecmm M/I3 BeimomHeHO mpaBuinbHO B o0Beme 60-80%. 3-4 OGamma - ecom MJI3
BBINIOJTHEHO MpaBwibHO B 00beMe 40-60%. Ecnu MJ13 BeINONIHEHO paBWiILHO MeHee, yeM Ha 40%, pabora
HE MPUHAMACTCSI.

3apaua 1.4.
Tema: «IlocTpoeHue 3MIOP BHYTPEHHUX CHJIOBBIX (JaKTOPOB 1JI IVIOCKUX PaM»

Tunosoii npumep 3axauu

q
111 @ G |F
&
. | ]
M - |~
fan 7135 L
[|F ]
Cxema 1 M Cxema 2

[Mpunsite: F=30xH, M=40xHwm, g=20xH/M, a1=1,5M a;=2m a3=0,6Mm, 1=0,5m.

Jlns IByX cTaTHYECKH OIpEeNMMbIX paM, pabOTaOMIUX B YCIOBUSIX IJIOCKOTIO M3rubda: cxema
Nel — pama c xecTkuM 3amemineHneM, cxema Ne2 — pama Ha ABYX LIAPHUPHBIX ONOpPAx, IOCTPOUTH
SMIOPBbl BHYTPEHHUX CUJIOBBIX (akTOpoB. [ ABYXOMOPHON paMbl MPEIBAPUTEIBHO BBIYMCIUTH
peaxkLuu Orop.

Kpurepum oueHku:

8-10 GaiioB - ecnu MHIUBHIyanbHOE JoMalHee 3aganue (M/13) BHIMONHEHO MPaBHIBLHO B 00beMe
80-100%. 6-7 6annoB - ecnu W/I3 BeimonHeHo npaBuibHO B 00beMe 60-80%. 4-5 Gamnos - ecnu U3
BBINOJIHEHO NpaBUiIbHO B 00beMe 40-60%. Ecnu M/13 BeimosnHeHO mpaBuiibHO MeHee, yeM Ha 40%, paboTta
HE MPUHAMACTCSI.

3agaua 1.5.

Tema: «IlocTpoeHune 3MI0P BHYTPEHHHMX CHJIOBBIX ()AKTOPOB HA NPOCTPAHCTBEHHOH
CTepPsKHEeBOM CUCTEMe»

Tunosoii npumep 3axauu

Jnst Harpy’>KeHHOM MPOCTPAHCTBEHHOW paMbl, COCTOSIIEH W3 TPEX 3JIEMEHTOB, MOCTPOUTH
SMIOPBI BHYTPEHHUX CHJIOBBIX (pakTopoB. JIyTMHA BCeX 37I€MEHTOB OJIMHAKOBA U paBHa / .
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[Mpunsts: F1=5xH, F,=2xH, F3=5xH, F;=3kxH, Fs=1xH, Fs=0, 01=0, g,=2xH/™m 1=0,6Mm.

Kpurepun oneHku:
5-6 OamoB - eciii MHAWBUAyanbHOE nomainHee 3amanne (1/13) BeimonaeHo npaBmibHO B 00beMe 80-100%.
4 Gamna - ecou MJI3 BeimomHeHO mpaBuiibHO B oO0beMe 60-80%. 2-3 OGamrma - ecnm WJI3 BhImomHEHO
npaBwibHO B o0beMe 40-60%. Ecnu WMJI3 BbeImoiHEHO mpaBwibHO MeHee, yeM Ha 40%, paborta He
MPUHUMACTCSL.

7.2.19. KommiaekT 3aga4 gjas PI'P Ne2

3agaua 2.1.

Tema: «Pacyer Ha MIPOYHOCTH U )KECTKOCTH CTYIIEHYATOr0 Opyca»
Tunosoii npumep 3axauu

CryneHuarslii CTaJbHOM Opyc KpYIJIOTO TMONEPEYHOI'o CEeUeHHsl HarpyXeH CHJIaMu,
HalpaBJIEHHBIMU BJ10JIb €ro ocu (cxema — PI'P Nel, 3amaya 1.1).

[TpyHSIB Ha MCXOIHOHN CXEME COOTHOLIEHHE IUIOMAACH KPYIJIBIX IONEPEYHBIX CEYEHHH I10
MIPOHYMEPOBaHHBIM yuyacTkam Opyca: A1=A, A,=A/2, A3=A/3, nogo0OpaTh U3 yCIOBHS MPOYHOCTH
[A] — nmomyckaemyr TIOImIAAb TOMEPEYHOro cedeHUs. [IpOBEpUTH BBIMOIHEHUE YCIIOBHUS
xecTkocTh. CrpoekTHpoBaTh Opyc pPaBHOIO CONPOTHBJICHHS M TPOBECTH OOOCHOBAHHME €rO
YKOHOMUYHOCTH.

a3 [, [
q
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a s ds \W

[Mpunsats: F1=20xH, F=10xH, F3=30xH, q=20xH/Mm, 1,=0,8m, 1,=1,5M, I5=1,2m, a1=0,5m,
ax=1,4m, az=0,7m. Matepuan Crans 40, c1=340MIIa, nt=1,8.

Kpurepun ouenku:

12-14 GamnoB - ecnu MHAMBHAYyajdbHOE aomaiiHee 3amanue (M/13) BBIMOJHEHO NpaBUILHO B 00beMe 80-
100%. 8-11 GamnoB - ecnu W3 BeimomHeHo mpaBuiabHO B o0beme 60-80%. 5-7 GamnoB - ecom UJI3
BEITIOJTHEHO MPaBWIBHO B 00beme 40-60%. Eciau UJI3 BeimonHeHo npaBuibHO MeHee, yeM Ha 40%, pabora
HE TIPUHIMAETCS.



7.2.20. Kommiekr 3aga4 aja PI'P Ne3
3anaua 3.1.

Tema: «Orlpeue.ﬂe}me INIABHBIX IEHTPAJIBbHBIX MOMCEHTOB HMHEPUHHUHU CJI0KHOTO
CCUCHUA

TunoBoi npumep 3agauu

Ceuenue cnoxxHOW (OpPMBI  SBISAETCS TONEPEYHBIM CEYEHHUEM HEKOTOPOH HarpyKeHHOH
KOHCTpyKUuu. [lns pacdera B JAJbHEHWINIEM 3TOM KOHCTPYKLMM Ha IIPOYHOCTh MU IKECTKOCTb
HEOOXOUMO ONpPEIENIUTh II0JI0OKEHUE TIJIaBHBIX ILIEHTPAIbHBIX OCEH M 3HA4YEHMsI TJIaBHBIX
LEHTPaJIbHBIX MOMEHTOB HHEPLIMH CJIOKHOTO CEUECHHUS.

y A

ka

|
!

[Mpunste: k;=0,9, k3=0,3.

Kpurepum ouenku:

5 GayyIoB - ecii MHAUBHyalbHOE gomairHee 3afaanue (M/13) BeimonHeHo npaBuibHO B 00beme 80-100%. 4
baina - ecniu /13 BeINOIHEHO MpaBUiibHO B 00beMe 60-80%. 2-3 Gasua - eciiu W13 BBINOIHEHO MPaBUIIBHO
B 00beme 40-60%. Ecnun /I3 BeinonHeHO npaBMiibHO MeHee, yeM Ha 40%, pabota He IpuHUMAaETCS.

3agauya 3.2.
Tema: «Pacyer Ha IPOYHOCTH M JKECTKOCTh 0AJIOK NPH IJIOCKOM NONEPEYHOM HU3rude»
Tunosoii npumep 3axa4u

Inan pemeHus

1. Berueptutsh B MaciTabe 6aiaky Ha ABYX OIOpax ¢ MOCTPOEHHBbIMU dmtopamu Qy u My (B3sTh
u3 PI'P Nel, 3amaua 1.3, cxema Ne2).

2. Jlna Oasnku, M3rOTOBJIEHHOW W3 IUIACTUYHOTO MarepHuaia, MoaodpaTb M3 YCIOBHUS
NPOYHOCTH JBYyTaBpoBoe, npsimoyroisHoe (h/b = 2) u kpyrioe ceuenus, npunss [o] = 160 MIla.
JlaTp 3aKITI09YeHUE O PAIMOHATBHOCTH (POPMBI CEYSHHUS IO PACXOy MaTepHara.

3. JIna 6anku, U3roTOBICHHON M3 XPYIKOro MaTepuasa, ONpeleIuTh U3 yCJIOBUS MPOYHOCTH
XapakTepHBIM pa3Mep [a] CIOXHOTO TOMEepeyHOro ceueHus (M3 3amaud 3.1), mpeaBapuTenbHO
pELIUB BOIIPOC O €ro pallMoOHATLHOM MOJI0KEHUH.

4. OnmnpenenuB nepeMeUIeHHs] HE3aKPEIUICHHbIX TPaHUYHBIX CEYEHHM, H300pa3uTh
NpUOJIMKEHHBIA BUJI OCH M30THYTOM OAJIKM M MPOBECTU MPOBEPKY KECTKOCTU OAJIKH JIBYTaBPOBOTO
ceuenwust, npuHss [ O | =(0,0005...0,001)-1 (rae | — paccTosiHue Mexay onopamu).

5
[IpuHATE U1 XpyNIKOrO Marepuaa: E=2-10 MIla, 6,,=150MIla, 6,,=640MIla, N, = 2



Kpurepun onenkmn:

8-10 GamnoB - ecnu MHAMBUAYanbHOE AomaliHee 3aaanue (11/13) BRIMOTHEHO NpaBUIBHO B 00BEME
80-100%. 6-7 6annmoB - ecnu W/I3 BeimonmHeno mpaBuibHO B o0beMe 60-80%. 4-5 GammoB - ecnu W13
BEITIOJTHEHO MpaBmiIbHO B 00BeMe 40-60%. Ecmu M/13 BbmonHeHo mpaBmwiisHO MeHee, yeM Ha 40%, padorta
HE TIPUHUMACTCH.

3agaua 3.3.
Tema: «PacueT 6aJIOK NPU HATPYKEHUH B ABYX IJIOCKOCTIX»

Tumnosoii npumep 3axauu

2b

[Mpunste: k1=1, K,=2, k3=3, ky=4, ac=1m, ap=3m, I=6Mm, d=90mMm, 6t=380MI1a; ceuenue D.
ILnan pemenns

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

2. HOCTpOI/ITB SIHOPBI I/ISFI/I68.IOIJ_[I/IX MOMCHTOB M x A M y:

3. OnpenenuTh JAOMYCKAaeMYI0 HArpy3Ky Ui OajKé KpYyIrJIOTO W MPSIMOYTOJBHOTO CEYCHHH,
OJIMHAKOBBIX MO TUIOIIA/IH.

4. O1ieHNTH BIMSHUE BUIA NeOPMAIIMU HA TPY30MIOITBEMHOCTD OAJIKH.

5. Ompenenuth MOJNHOE TEpEeMEUICHHE CEYeHMs, YKa3aHHOIO [0 BapHaHTy, JUIA
MPSIMOYTOJIBHOTO TPODUIIS.

OO0r1me TaHHbIE: ‘M‘Z‘F‘-l; E :2°105 MIla; Ny =15.

Kpurepun onenkn:

8-10 GamnoB - ecnu MHAMBUAYanbHOE AomalirHee 3aaanue (11/13) BeImoaHeHO NpaBUIIBHO B 00BEME
80-100%. 6-7 6amnoB - eciu MJI3 BeinmonHeHO npaBuiibHO B o0beme 60-80%. 4-5 Gamios - ecnu U3
BBITIOJIHEHO TIpaBUILHO B 00beMe 40-60%. Ecmu 113 BemmonHeHo mpaBuiibHO MeHee, yeM Ha 40%, padoTa
HE IPUHUMACTCA.



3agaua 3.4.

Tema: « Pacuer 62710k Ipy COBMECTHOM el CTBHHU IVIOCKOI0 U3ruda U pacTsKeHH D)
Tumnosoii npumep 3axa4u

ILnan pemenus

Hcnonp3yss cxembl Oaikd M CIOKHOTO CEUeHUs U3 3ajauu 3.2 U Y4yuThbiBasg JeicTBHE
MIPOJIOJIBHOM pacTAruBaroien cuisl F:
1. Ouenuts BIMSHUE MPOJOJIBLHOM CHIIBI HAa BEJIMYMHY XapaKTEPHOrO pa3Mepa MOMepeyHOro

ceueHus [al;
2. OnpeieuTh BEIMYUHY CMEIICHHUS HEUTPAIIbHON OCH TOJT ACHCTBUEM MPOI0IBHOM CHIIBI F.

I
2
i s
SERRTAN 1 1t £
al 2 | @ (T as
= == == =T == = ka

g —

[Mpunsats: F=30xkH, M=40xHw™m, q=20xH/Mm, a1=0,5Mm a,=0,4m a3=0,6Mm, as=0,5M, as=0,6M,
k;=0,9, k3=0,3.

Kpurepum ouenku:

3 Gamna - ecnu nHAMBUAYalbHOe momartHee 3ananue (M/13) BemonHeHo npaBmisHO B 00beMe 80-100%. 2
6amna - eciiu /I3 BeimonHeHo npaBuiibHO B 00beMe 60-80%. 1 6amn - eciin VI3 BBITOTHEHO NPaBUIIBHO B
o6veme 40-60%. Ecmu 113 BemoaHEeHO NpaBUiibHO MeHee, yeMm Ha 40%, paboTa He TpHHUMAETCSI.



7.3. OueHo4YHbIe cpelcTBAa [1JIsl NMPOMEKYTOUYHOH ATTECTAMM MO MTOraM OCBOEHHS
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Ne i/m Bonpocsl k 3auery

1 Ilesn 1 3a1a4M CONTPOTUBIICHUS] MAaTEPUATIOB

2 OCHOBHBIE IOMYIICHHUS ¥ MPUHLIUIBI COMTPOTHBIICHUS] MaTEPUAIOB

3 BHeniHue 1 BHyTpeHHHUE CUJIb

4 PacueTHble cXeMBbI

5 Moenu npoYHOCTHOM HAJEHKHOCTH

6 OcCHOBHBIE BU/Ibl PACYETOB B CONPOTHUBICHUH MaTEpPHAJIOB

7 Meron ceuenuit

8 Knaccudukanus npocreiiiinx BUJOB Harpy»KeHuUs

9 Pactsxenue-cxarue. [locrpoenne snop BCO

10 [TpuMepsI MOCTPOCHHMSI SMOPHI MTPOT0IBHOM critbl N

11 Onpenenenre HaOpsKEHUN IPU pacTSKEHUU-COKaTUU

12 Jledopmarun npu pactskeHuu-cxkatin. Koaddunmenr [yaccona

13 3akoH ['yka npu pacTsyKeHUH-CoKATUN

14 HcnbiTanue Ha pacTskeHue. XapaKTEpUCTHKU MPOYHOCTH U IUIACTUYHOCTH. SIBIeHUE
HakJjena

15 HcnpiTanue Ha cxxatue. OCOOEHHOCTH UCIIBITAHUS HA CHKATHE

16 [Tnactuunble u Xpynkue Mmatepraibl. OCOOEHHOCTH UX MOBEIEHUS NPHU PACTSHKEHUH U
COKATHH

17 PacueTr Ha IPOYHOCTh IPU PACTSHKEHUU-CKATUN

18 Bupl pacueToB Ha MPOYHOCTH

19 [ToHATHE PAaBHOIIPOYHOTO CTEPIKHS

20 PacueT Ha ’KeCTKOCTb ITPU PACTSHKEHUU-CKAaTHU. [locTpoeHne 3Mopsl NepeMeneHUH.

21 ["'eomeTpruecKie XapaKTEPUCTHKH IJIOCKUX CEYCHUH, X OTPEICITICHHS.

22 I'maBHBIE OCH U IJITaBHBIE MOMEHTBI HHEPLUHU

23 @opMmynel [T ONpENENIeHUs] TJIABHBIX IIEHTPAIbHBIX MOMEHTOB  HHEPIHU
POCTEHIINX CEYSHUHN: IPSIMOYTOJILHUKA, TPEYTOJIbHUKA, KPYTa, KOJIbIla

24 Teopema 0 CcyMMHpPOBaHUY MOMEHTOB MHEPIIHU

25 Teopema o npeoOpazoBaHUM MOMEHTOB MHEPIIMH NPU NapajlieIbHOM NEPEHOCce oceil

26 Teopema o npeoOpa3oBaHUM MOMEHTOB HHEPLIMH NP TIOBOPOTE OCEH

27 Onpenenenre NoJ0KEeHUs HEHTPa TSHKECTU CI0KHON (QUTYpPbI

28 YucThlil CIBUT U €r0 OCOOEHHOCTH

29 3akoH ['yka mpu 9ucTOM CHABHTE

30 Kpyuenue crepxxHei kpyraoro nonepeutoro ceuenus. [locrpoenne sntop BCO.

31 [Ipumepsl OCTPOEHMS! SMIOPHI KPYTSIIUX MOMEHTOB M,

32 OmnpeneneHne KacaTeIbHBIX HANPSHKCHUH PU KPYUSHUH

33 ITonsipHBI MOMEHT CONPOTUBIICHHUS

34 YciioBre MPOYHOCTH NIPU KPYICHUH

35 ITepemerienus npu kpyueHuu. IlocTpoeHue 3mopsl YIiIoB 3aKpy4YUBaHUS

36 VYcnoBre XKEeCTKOCTH TMpH KPYyYEHUHU: B AOCONIOTHBIX U B OTHOCHUTENBHBIX yIiax
3aKpyYUBaHMS

37 Pacder Ha cpes u cmsaTHE

38 [Tnockuit m3ru6. [Nocrpoerne rmrop BCD

39 ITpumMepbl OCTPOEHUS 3IIOPBI TONEPEUHOH critbl Qy

40 [TpuMepsI TOCTPOCHHUSI SMIOPHI U3THOAIOIINX MOMEHTOB My

41 HopmasnpHble HanpspKEHUs IPU YUCTOM U3TrHoe




42 OceBoif MOMEHT COMPOTUBIICHUS

43 KacaTenpHble HalpspKEHUS IPH TPsIMOM nioniepedHoM usrube. @opmyna XKypaBckoro

44 Pacuer Ha IPOYHOCTH MPHU MIIOCKOM H3TrHOe

45 JuddepennnansHoe ypaBHEHHE YIIPYTOl JTUHUH OalTKK

46 HNHuterpupoBanne nuddepeHInanbHOro ypaBHeHUS YIPYroi JIMHUHA

47 Onpenenenue nepeMenieHnit mpu n3rude meroaom Mopa

48 UYucneHnHble npuiiokeHus uaTerpaia Mopa. ®opmyina Cumiicona

49 Crnioco6 Bepemaruna npu onpeeieHun nepeMenieHui

50 YciioBre KEeCTKOCTH ITPU U3rude

51 Kocoii n3ru6 xak coueranue AByX MPsIMbIX U3THO0OB

52 YpaBHeHHE HEHTPAIbHOW JIMHUYU U YCIOBHE IPOYHOCTH MPH KOCOM U3rude

53 OmnpeneneHue nepeMenieHuid Mpu KOCOM H3ruoe

54 BHelieHTpeHHOE pacTsKeHHe-CKaTHe KaK COYeTaHHUE KOCOro M3rubda ¢ HEeHTPaIbHbIM
pacTsHKeHHEM-CKaTHEM

55 YpaBHeHHE HEWUTPaNbHOW JUHUM M YCIOBUE TMPOYHOCTH MPU BHEICHTPEHHOM
PacTsHKCHUN-CIKATHH

7.3.2. Kputepuu 1 HOPMbI OLlEHKH

®opma
NMPoBeIeHUs
Cemectp . Kpurtepun u HOpMBbI OLICHKH
MPOMEKYTOUHOI
arTecTalnu
3 3a4eT Ecnu utoroBbiit pedTHHT

«3a4YTEHO»
cocrasirsteT 40 u Oosiee OaLIOB

Ecan uToroselii pedTUHT

«HE 3a4TEHO»
cocrasirsteT MeHee 40 OamoB




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHUK, ydeOHOE

KoJinyecTBO B

Ne nocooue, yueoHo- I'on HAY4YHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK)
n/n MEeTOAHYECKOEe Mocodue, U3TAHuS oudamoreke /
NPAKTHKYM, JP.) HaumenoBanune IbC
1 I1. A. [1aBnoB [u ap.] ; nox COl‘lpOTIrIBJIGIEI/IG MaTepuaJioB N a— 2017 BC «JTabs
pex. b. E. MenbHukoBa [DneKTpoHHBIHN pecypc]
8.2. JlonosiHuTEIbHAS JIMTEPATypa
Tun (yueOHHK, yueOHOE KoumnuectBo B
Neo nocodue, yuedHo- I'on HAYYHOI
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBOK)
n/n MEeTOAHYECKOe Mocodue, U3TAHUS oudamoreke /
NPAaKTHKYM, JP.) HanmenoBanune 365C
ConpoTHuBiIeHHE MaTEPUAJIOB
T. ®. I'aspuiiosa, E. I1. [D5eKTpOHHBIH pecypc] : MPaKTUKYM IS .
2 l'opauenko, A. A. PazyBaeB | ctynaeHToB 3a04. (hopmbl oOyueHus. B 2 4. Hpaxraiym 2016 Penosuropuii TIY
4.1
ConpoTHuBiIeHHE MaTEPUAJIOB
T. ®. I'aspuiiosa, E. I1. [D5eKTpOHHBIH pecypc] : MPaKTUKYM UL .
3 l'opauenko, A. A. PazyBaeB | ctyneHToB 3a04. popmbl oOyuenus. B 2 4. Hpaxraiym 2016 Penosuropuii TIY
4.2
ConpoTHuBiIeHHE MaTEPUAJIOB
T. ®. I'aspwiiosa, E. I1. [D51eKTpOHHBIH pecypc] : MPaKTUKYM IS .
4 l'opnuenko, A. A. PazyBaeB | CTyIeHTOB 0uHOM Gopmbl 00yueHus. B 2 u. Hpaxriicym 2017 Penosuropuit TI'Y
4.1
MexaHnuka [ DIeKTpOHHBIHN pecypc] :
5 | B.I. XKXyxos COIIPOTHBIICHUE MAaTEPUAIIOB : yueO. VY4aebHOe mocobue 2012 3BC «Jlaub»

rnocooue




8.3. IlepeueHb mpodeccHOHATBHBIX 0a3 JAaHHBIX U HH(POPMANMOHHBLIX CHPABOYHBIX
CHCTEM
http://www.toehelp.ru/theory/sopromat/  Jlekiuu 1o  aucumiuinHe  «CoONpOTUBIICHUE
MaTepUalioB, WILTFOCTPUPOBAHHBIC TIPUMEPAMU PEIICHUS 3a1a4.

http://technofile.ru/files/sopromat.ntml ~ Matepuansl  mis  cKauyuBaHWs:  IIHIAPTaJIKH,
METOJMYECKHE TI0COOUsl M0 peIIeHHIo 3a1ad, ydeOHuK DeomocbeBa MO  CONMPOTHUBICHHIO
MaTepHaoB, COPTAMEHT MPOKATHBIX MPOoduiIei, GopMyIb.

http://mysopromat.ru/ Ha sTom calite HaxoauTcs:
e IOJHBINA KOHCHEKT JEKIHiA 110 Kypcy «COIPOTUBIIEHUE MATEPHUATIOBY,
e  HCTOPHS CO3JAHMS M CTAHOBIEHHUS COIPOTUBIICHHS MaTEPUAIIOB, KaK YI€OHOTO IIPEAMETa,
e OIMCAaHHE COBPEMEHHBIX METOJOB KOHCTPYMPOBAHHS M pacyera W3JACIUi Ha MPOYHOCTH U
JIOJITOBEYHOCTb,
e  CTAaTHCTHYECKUE METOJbI 00pPabOTKH PE3YIILTATOB MEXAHUUECKUX UCIBITAHHHT,
e OIKCaHHE COBPEMEHHBIX MporpaMMHubIX KomiiekcoB CAD/FEA,
e  CIIPaBOYHBIC MATEPHAIIbI.

http://www.soprotmat.ru/ Ha caiiTe HaxomuTcs Kypc JIGKIUH, JTAOOPAaTOPHBINH MPAKTHKYM,
My3eil paspyiieHui, yaeOHbIe GHUIbMBI, CIIPABOYHBIC TaHHBIC © MHOTOE JPYTOe.

http://botaniks.ru/sopromat.php Ha 3ToM caiiTe ecTh BO3MOXXHOCTh OECIUIATHO CKA4yaTh
PUMEPBI PEIICHHS 3a/1a4 110 COMPOTUBIICHUIO MaTEPHAJIOB.

http://www.1001soft.com/soft/sopromat raschet ploskih balok i ram-945.html 3mecn
MO>KHO O€CIUTATHO CKa4aTh MPOrpaMMy IS pacdeTa OaJiok, pabOTarIINX Ha U3THO.

8.4. Ilepeuenb NpOrpaMMHOro odecnevyeHus

Ne Hanmenosanue IO PexBU3UTEI norongpa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpoxk
JIeNCTBUS - OECCPOUHO
2 | Office Standard Horosop Ne 690 ot 19.05.2015r., cpoxk
newctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok 1eHcTBHs - 0ECCPOYHO

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A1 OCYyLIeCTBJIEHHA
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIINHE

HaunmMeHoBaHMe 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX H JP.
Ne 00bEKTOB VISl IPOBEACHUS MPAKTUYECKHUX H IlepeyeHb OCHOBHOIO
n/n JIa0OPATOPHBIX 3aHATHI, NOMEIeHUI IS odopynoBanus
CaMOCTOSITe/ILHOH padoThl 00y4arouxcs

(HOMep ayauTOpHN)

VYyeOnast aynuTopusi Ajs mpoBeaeHUs 3aHATHI | CTOJIBI yYeHUUYECKUE TPEXMECTHbBIE
JEKIIMOHHOTO TuHa. YyeOHas ayauTopus s | (MOHOOJIOK), MOHOOJIOKH
MIPOBEJICHUS 3aHATUI CEMUHAPCKOTO TUIA. YueOHas | ABYXMECTHBIE, CTOJI

ayoquToOpusl Ul KYpPCOBOTO  INPOEKTHPOBAHUS | IPENOAABATEIbCKUMN, CTYI

1 | (BeimonHEHHS ~ KypcoBbIX  paboT).  YueOHas | mpernoaaBaTeabCKuid, 10CKa
ayauTopus JUISL TPOBEACHUS TPYNIOBBIX U | ayauTOpHas (MenoBas), Kadeapa
VHIUBUyJIbHBIX KOHCYJIbTAIINH. VYyebOuas
ayIUTOpHUs Ul TPOBEACHMSI 3aHATUM  TEKYIIEro
KOHTPOJISL M TPOMEKYTOUHOM aTTectarun (A-419)



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 000pPy10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTopuii, MACTEPCKHUX H JP.
00bEeKTOB /IJIfl NPOBeeHUs] MPAKTHYECKUX H

JIa0OPATOPHBIX 3aHATHI, IOMeIIeHUil IS

CaMOCTOSITEJIbHOM Pa0d0Thl 00y4aI0IIUXCS

(HOMep ayauTOpHUN)

IlepeyeHb OCHOBHOIO
o0opynoBaHus

VYueOHas ayJUTOPUS IE| MIPOBE/ICHUS
nabopatopHeix paboT. YdeOHas ayauTopus s
MIPOBEJICHUS 3aHATHI CEMUHAPCKOTO TUTIA. Y4eOHast
aymquTOpUsl  JUISl  KYpPCOBOTO  MPOSKTHPOBAHWSI
(BBIMIOJTHEHUST ~ KYPCOBBIX  paboT).  YueOHas
aymqUTOpUSl AN TPOBEACHHSI TPYNIOBBIX |
WH/IUBUYaJTbHBIX KOHCYJIbTAITHH. VYueOHas
ayTUTOpUSl I TIPOBEACHHS 3aHSATHH TEKYIIETOo
KOHTPOJIS ¥ TPOMEXyTouHOM arrectarmu (A-115)

Ctonbl yueHnueckue (MOHOOIOK
JIBYXMECTHBII), CTOJIBI
IPEIoIaBaTeNbCKUE, CTYJIIbs
IpernoiaBaTeNIbCKue, J0CKa
ayAUTOpHAsi, MeJIoBas, Kad A
yueOHBIX I0cOOUH, TabopaTopHas
YCTAHOBKA, BBITS)KHAsI BEHTUIIALIUA,
NPUTOYHAS] BEHTHIISALIUS

VYyebnast aynutopus i TPOBEICHUS 3aHATUN
JMEKUMOHHOTO THMA. YueOHas ayauTopus MAis
MIPOBEACHUS 3aHITHI CEeMHUHAPCKOTO THMA. YueOHas
aymquTOpUsl  JUISL  KYpCOBOTO  MPOEKTUPOBAHMS
(BBITTOJIHEHUST ~ KYPCOBBIX  pabor).  YueOHas
aymqUTOpUsSl AN TPOBEACHHS] TPYNIOBBIX H
WHIMBUTYIbHBIX KOHCYJIbTAIIHA. VYyeOHas
ayTUTOpHUSl Uil TIPOBEACHMS 3aHATUH  TEKYIIEro
KOHTPOJISL M TPOMEKYTOUHOM aTTecraruu (A-127)

[TapTbI-MOHOOJIOKH IByXMECTHBIE,
JIOCKa MeJIoBasi TpeXCTBOpUaTas,
CTOJI ITPENOIABATENIbCKUH, CTYJI
Ipero/laBaTeIbCKUi, paKOBHHA,
mkag ABYXCTBOpYATHIN

[Tomemenne  JUIS  CaMOCTOSITEILHOW — PabOThI
obyuaromuxcs (I'-401)

CTOJ'ILI, CTYJIbs, KOMIIBFOTCPhI
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