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BBEAEHUE

1. ®oHO OUEHOYHbIX CPeACcTB NO AucuunivHe sBnsieTcd  obsisaTenbHbiM  060COGNEHHbIM
npunoxeHnem k Paboyer nporpamme.

3. ®oHO OUEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOMW YacTbld HOPMAaTMBHO-METOAMNYECKOrO
obecneyeHns CUCTEMbI OLIEHKN KAa4eCcTBa OCBOEHUS O0YYaoLWMMUCS YKa3aHHON ANCLMMITUHBI.

4. lMpn nomowm ®OC ocywecTBNAETCA KOHTPOMb M yrnpaBneHue npoueccom (OopMUpPOBaHMUS
obyvarowmmmcs KomneTeHLmmn, us ymcna npegycmotpeHHbix ®FOC BO B kavecTBe pe3ynbTaToOB OCBOEHMS
ONCLMNIINHBI.

5. ®oHO OLEeHOYHbIX CPeacTB MO AWCUMNNMHE BKM4YaeT B cebs: oueHoyHble cpencTsa,
npuMeHsieMble  Ons  BXOOHOTO  KOHTPOMNSA; OLEHOYHble CpeacTBa, MNpUMeHslieMble B pamkax
UHOMBMAOYanNU3aUMnM BbINMOMHEHUS U KOHTPONA UKCMpoBaHHbIX BuaoB BAPC; oueHouHble cpencTsa,
npuMeHsieMble 0N TeKYLIero KOHTPONs U OLEeHOYHble CpeacTBa, MpUMeEHsieMble MpU MPOMEXYTOYHO
aTTecTauum Nno uToram UsydeHns AUCLMNIUHBLI.

6. Paspabotunmkamu poHOa OLEHOYHbIX CPEACTB MO AUCUMMAMHE SBNAIOTCA npenogaBaTtenu
Kadbegpbl — TexHMYeckoro cepBuCa, MEXaHWKW W 3neKTpoTexHukn obecneumBarowen uU3ydeHue
obyyaowmmmnca gucumnivHel B yHuMBepcuteTe. CopepxaTternbHom ocHoBon Ans  paspabotkm POC
nocnyxwuna Paboyas nporpamMma AUCLMNMANHDI.



1. OXUOAEMBbIE PE3YNIbTATbl U3YYEHUA
y4ye6GHOM AMCUUNNMHBLI MOAYIA, NePCOHaNbHbIA YPOBEHb AOCTUXEHUSA KOTOPbLIX NpoBepsieTcs C
Mcnonb3oBaHUeM NpeacTaBreHHbIX B N. 3 OLEHOYHbIX CPpeaAcTB

KomneTteHuuu,
KoMnoHeHTbl KoMneTeHuun,
B ¢popmMMpoBaHUmn Koa un 5
KOTOPbIX HaMMeHOBaH dopmMupyemMble B paMkax AaHHOW AUCUUNINHDI
3apencTBOBaHa ne (KaKk OXnaaembln pesynbTaT ee 0CBOEHMs)
avncumnnuHa “HAnKaTopa
[OCTUXEHUN
KoMMneTeHunn 3HaTh U ymeTb fenatp | B/1@AETH HaBbIKaMu
koA HavMeHOoBaHue .
NoHMmaTh (mencrBoBaThb) (MMeTb HaBbiKM)
1 2 3 4
O6wenpoceccnoHanbHblie KOMMNETeHLUN
OlNK- | CnocobeH NO-1onk 3HaeT Ymeet Brnageet
1 yyactBoBaTb B | [lpumeHseT meToabl NPUMEHSATb HaBblKaMu
OCYLLEeCTBIIEHUN | MeToAbl WHXEHEPHbIX | MeToAbl NpPUMeEHeHUs
TEXHOSOMMYECKN | MHXKEHEPHbIX | U3bICKaHWUA, NHXXEHEPHbIX MeToa0B
X MpOLEecCoB MO | U3bICKaHWUW, NPOEKTUPOBaH | U3bICKaHWN, NHXXEHEPHbIX
NH)XEHEPHbIM NPOEKTUPOBaH | 1S, NPOEKTUPOBAHN | U3bICKAHWMN,
N3bICKAHNAM, ns, CTPOUTENLCTB | 4, NPOEKTUPOBaHUSA,
NPOEKTUPOBAHWNIO | CTPOUTENLCTB | a, CTPOUTENLCTBA, | CTPOUTENbLCTBA,
, CTPOMTENLCTRY, | a, aKCnfyaTaumm | aKcnnyaTauum un | akcnnyataumm m
aKcnnyataumm U1 | akcnnyataumm | un PEKOHCTPYKUUN | PEKOHCTPYKLUM
PEKOHCTPYKLUUN " PEKOHCTPYKUM | OOBEKTOB o0bekToB
00bEKTOB PEKOHCTPYKUM | M OOBEKTOB | NpupogoobycTp | npupogoobyctponc
npupogoobyctpo | 1 06bekTOB | Npupogoobyc | onctea n|TBamn
ncrea n | npupogoodycT | TpOMCTBA WM | BOAOMOMb30BaH | BOAOMOSNb30BaHNUS
BOZOMNOMNb30BaHW | PONCTBa N | BOOOMOMb30B | Us
A, BOAOMOMb30Ba | aHusA
HUS
WO-20nk1 3HaeTt Ymeet Bnapeet
ncnonb3yet CMPaBOYHYIO U | NPUMEHATL HaBblKaMu
CMPaBOYHYKO M | HOPMATMBHO- | CMIPABOYHYIO U | MPUMEHEHUS
HOPMAaTMBHO- | TEXHUYECKYID | HOPMAaTUBHO- CrpaBOYHOMN n
TEXHUYECKYID | JOKYMEHTaUW | TEXHUYECKYIo HOPMaTUBHO-
OOKYMEHTaUM |10 C Uenblo | AOKYMEHTALMIO | TEXHUYECKON
0 C Uemnblo | aHanu3a c LUenbto | JOKyMeHTaumm  C
aHanmaa COBPEMEHHbIX | aHanuaa uenblo aHanusa
COBPEMEHHbIX | MPOEKTHbIX COBPEMEHHbIX COBPEMEHHbIX
NPOEKTHbIX PELLEHUA B | NPOEKTHbIX NPOEKTHbIX
peLueHun B | obnactu peLLeHnin B | peLueHuni B
obnactu npupogoobyc | obnactu obnactu
npupogoobycT | TponcTBa U | NpMpogoobycTp | npupogoobycTponc
poncTtea W | BOOOMNONbL30OB | OMCTBA n | TBa n
BOAOMNOMb30Ba | aHuSA BOAOMONb30BaH | BOAOMNOMb30BaHNS
HUS ns
OlK- | CnocobeH na-1 onk2 | Bnapeet YmeeT pewaTtb | Bnageet
2 npvHMMaTb pelwaeT 3HaHWSMW B | 3agauu, HaBblKaMu
yyacTtue B | 3agauu, obnactu CBSA3aHHblEe C | pewweHnsa 3agauu,




Hay4HO-
nccnegoBaTtensbc
KoW
nesaTenbHOCTH
Ha OCHOBe
NCMonb30BaHUS
€CTeCTBEHHOHay
YHbIX n
TEXHUYECKUX
Hayk, yyeTa
TpeboBaHui
3KONOrnM4yeckon u
NPON3BOACTBEHH
on
©e3onacHoCTHU;

CBSI3aHHblE C | ECTECTBEHHOH | NPUPOA0OoBYyCTp | CBA3aHHbIE c
npupogoodycT | ayyHbIX N | ONCTBOM n | NpnpogoobycTponc
POMCTBOM U | TEXHUYECKUX | BOAOMOSb30BaH | TBOM n
BOAOMONb30Ba | HayK npv | eM Ha OCHOBE | BO4OMNONb30BaHMe
H1eMm Ha | cobnogeHun | NpUMeHeHns M Ha  OcHoBe
OCHOBE 9KONMOrM4yecKko | 3HaHUM B | NPUMeEHEHUs
NpUMeHeHUs n obnactu 3HaHWA B obnacTtu
3HaHW B | 6€30MacHOCTM | eCTEeCTBEHHOHAY | eCTeCTBEHHOHAYYH
obnactu M KavyecTBa | YHbIX M| bIX N TEXHUYECKUX
€CTEeCTBEHHOH | paboTt npv | TEXHUYECKNX Hayk npwu
ay4yHbIX N | peeHnu Hayk npu | cobnogeHum
TEeXHUYECKUX 3agau, cobnogeHumn 9KONOrM4eckon
Hayk Mpu | CBA3a@HHbIX C | 9Konormyeckon | 6esonacHocT U
cobnioaeHnn npupogoobyc | 6esonacHoCTN u | kKayecTBa paboT
9KOMOrMyecko | TPOWCTBOM U | kayecTBa paboT

" BOOOMNOMb30B

6e3onacHoOCTN | aHMeM

n KayecTtBa

paboTt

na-2 onk2 | Bnapeet Ymeet Bnapeet
OCYLLECTBIAET | 3HAaHMAMMU OCYLLEeCTBNATb HaBblKaMm
KOHTPOIb npasun KOHTPOIb KOHTpOns
cobntogeHns TPyOoBOro cobntogeHus cobnogeHns
nepcoHanom pacnopsiaka, nepcoHanom nepcoHanom
npasun TpeboBaHui npasun npasun TPyAoOBOro
TPYAOBOrO OXpaHbl TPYAOBOrO pacnopsiaka,
pacnopsgka, Tpyaa, pacnopsagka, TpeboBaHui
TpeboBaHui aKkonoruyecko | TpeboBaHuin OXpaHbl Tpyaa,
OXpaHbl n, OXpaHbl TpyAa, | 9KONOrMYECKONn,
TpyAaa, MPOMbILUNEHH | 9KOMOrMYECKOW, | NPOMBILLIIEHHON W
3KOSOrnm4yecko | on M | NPOMBILLSIEHHON | NOXapHOM

n, NnoXxxapHown n noxxapHom | 6esonacHocTn
NPOMbLILWIIEHH | BGe3onacHocT | 6e3onacHoCcTH

on "

No>KapHoM

Oe3onacHocTH




YACTb 2. OBLLAA CXEMA OLEHNBAHUA XOOA U PE3YJIbTATOB U3YYEHUA

ANCLUMNNHDbI

O6LWme KpUTEePUN OLIEHKU U peecTp NPUMeHsieMbiX OLleHOYHbIX CPpeaAcTB

2.1 O630pHasn Be4OMOCTb-MaTpuLia OLleHUBaAHUSA X04a U pe3yNnbTaToOB U3y4YeHUA QUCLIMINIIUHBI B

paMKax negarorn4eckoro KOHTpo-ns

Pexum KOHTPOmNbHO-OLEHOYHBIX MEPONPUATUIA

KaTeropus
KOHTPOMS N OLIEHKM

OLeHKa co CTOPOHBI
B3a d P Komu

camo- npeacTas
NUMo- npenoga- ben C-CMOHHas
oLieHka utens
oLieHka BaTens oLieHKa
NpPOM3BOACTBA

1 2 3 4 5

BxoaHowm
KOHTpPONb

Wugusugyanum
3auUns BbINONHEHUS®,

KOHTpOJb
(hnKkcnpoBaHHbIX
BugoB BAPC:

- PrP*

KOHCMNEKT Onpoc,
npoBepka
peleHus

CamocTtosiTenbHoe
N3y4YeHune Tem

BOMPOCHI onpoc

Tekywun
KOHTPOJIb:

onpoc

- B pamkax
CEMUNHaPCKMX
3aHATUN m .1
NoAroTOBKN K HUM

- B pamkax
obue-
YHUBEPCUTETCKON
CUCTEMbl  KOHTPOrS
yCcrneBaemMocTu

Py6exHbIn
KOHTPOnb:

MpomexyTo4H
as arttectayus™
CTYOEHTOB NO UTOram
n3yvyeHus
ONCUMMNUHBI

9K3aMeH

* AAHHbIM 3HAKOM MOMEYEHbI nHanengyanmsvpyembolie Buabl y‘-IE6HOl7I paGOTbI

2.2 O6wue KpUTEpPMUN OLIEHKM XO04a U pe3yrnbTaToB

M3y4YeHus y4e6HON AUCLMNNUHDbI

1. ®opmanbHbI KPUTEPUN NMOJTYyYEHNA OGyYaroWMMuUcH
NONOXUTENbHOW OLIEHKMN N0 UTOram M3y4YeHUs1 AUCLIUNIIUHDI:

1.1 NpenycmoTpeHHasa nporpamma

n3yvyeHna gucumnimnHbl o6y'-|a+ou.|,v1 MCA

BbIMNOJIHEHA MOJIHOCTBLIO A0 Ha4yana

npoLecca NpoMeXyTOYHO aTTecTaumm

1.2 Mo kaxaon 13 npegycMOTPEHHbIX NPOrpaMmMon B1AoB paboT
no AucumnnuHe oby4aroLLMics yCneLHo oTunTancs nepes
npenogasatenemM, AEMOHCTPUPYS NPU 3TOM OOJIKHBIN (HE Hbke
MWHMMarnbHO NPUEMIIEMOr0) YPOBEHb CHOPMUPOBAHHOCTY
3MNEeMEeHTOB KOMMEeTEHL N




2. 'pynnbl HechopManbHbIX KpUTEpPUEB
Ka4yeCTBEHHOMN OLIeHKM paboThl 00y4yalollerocs B paMmKax MU3y4YeHuUsi AUCLUNIUHDI:

2.1 Kputepum oLeHKN KadecTBa xoaa

npotecca nsydeHusi obyvaroLmmcs 2.2. Kputepun oueHKn KavyecTBa BbIMOMHEHNS] KOHKPETHbIX
nporpaMmmbl ANCUUNIUHBI (TEKYLLEN Buaos BAPC
yCNeBaeMoCTH)

2.3 Kputepum oLeHKn kKayeCTBEHHOro
YPOBHA WUTOrOBbIX pe3ynbTaToB
N3yYeHns ANCUMNANHbBI

2.4. Kputepun aTTecTaumoHHON OLeHKMN Ka4e€CTBEHHOTO YPOBHS
pe3ynbTaToB U3yYeHUs ANCLMMNIINHDI

2.3 PEECTP
anemMeHTOB poHAA OLLIEHOYHbIX CPeACTB No y4eGHOM AucuunnmHe
Mpynna OueHoYHOe CpeacTBO UMK ero anemMeHT
OLEHOYHbIX CPEACTB HavmeHoBaHune
1 2

1. CpegctBa Ans

BXOOHOIo KOHTpoOnNA -

2. CpeactBa
ans ,
MHAUBUAYyanusauum
BLINONHEHNS Bonpocbl anst camocToATeNbHOro N3yvyeHust Tembl
H
koHTpons O6LWwnin anropMTM CaMOCTOSATENBHOMO U3YYeHUsl TEMbI
(pMKCnpoBaHHbIX BUAOB
BAPC KpvTepun oueHKM CaMOCTOSITENIBHOIO U3Y4YEHUS TEMBI
3. CpenctBa ,
ans TeKyLuero
KOHTpons '
4. CpepcTBa TecToBble BONPOCHI A5 NpOBeAeHUst pyGEKHOro KOHTPOors
ans py6exHoro
KpuTepun oueHKM OTBETOB Ha TECTOBbIE BOMPOCHI PYOEXKHOr0 KOHTPOJIS
KOHTpons
TecToBbIE BONPOCHI 4118 MPOBEAEHNSI UTOrOBOrO KOHTPOMSA (3K3ameHa)
OK3ameHaLMoHHas nporpaMmma no y4yebHow gucumnnmHe
5. Cpencrtea

Ansi NPOMEXYTOUYHOM | MMpumep 3K3aMeHaLMOHHOro BuneTta
aTTectauMm no  uToram

n3yvyeHunsa guCcUunIinHbI lMnaHoBas npouenypa nposeaeHmna ak3amMeHa

KpMTepI/II/I OLeHKM OTBETOB Ha TeCTOBbl€ BOMPOChblI NTOrOBOIro KOHTPOJ14




2.4 OnucaHue nokasarteneun, Kputepues U LWKan oueHUBaHUs U 3TanoB hopMupoBaHus
KOMNEeTeHLUMA B paMKax AUCLUMNIIUHBI

YpoBHM chHOPMUPOBAHHOCTU KOMMNETEHLINN

KOMneTeHUms
MUHUMAaTbHbI . y
He 9, cpeaHuii BbICOKNIA
cchopmupoBaHa v
OLEeHKN CchOPMUPOBAHHOCTN KOMMETEHLIMI
2 3 4 5
OueHka OueHka OueHka OueHka
«Heydoenemeo | «ydoenemeo | «xopowo» «OMAUYHO»
pumenbHoO» puMenbHO»
Mokasate XapakTepucTuka chopMMUPOBAHHOCTY KOMMETEHLN (DOE/JIMI:I
Mnaek Koa b KomneTeHuns B | Cdopmmposa | CchopmmposaH | CchopMMpoBaH | cpepcts
cu VIRANKE |y nikaTop | OH€HMBA | nonmoit mepe HHOCTb HOCTb HOCTb a
Hassa | Topa bl HAs = | e KOMMETEeHUMM | KOMMEeTeHUAM | KOMMEeTeHUMM | koutpon
Hne 1 AOCTX 1 omneteny | @A, | cihopmmposara | cooTseTcTay B Leriom MNOMHOCTLIO q
komne | - enum " YMEHUA, | metowmxcs er COOTBETCTBYET | COOTBETCTBYET | chopmup
TeHUM | KomneTt HABLIKM | 3panuid, MUHUMAnbHL | TpeBoBaHuaM. | TpeBoBaHUAM. | opanus
" eHumm (BnapeHn | ymenmii M Vmetowmxcs Wmerowmxest | yomneTe
f) HaBbIKOB TpeboBaHuaM 3HaHWiA, 3HaHWiA, HLTA
HeOoCTaTo4YHO . YMEHWHN, YMEHWI,
ANs peLleHns Wmetowmxcs HaBbIKOB U HaBbIKOB U
NPaKTUYEcKnx 3HaHWiA, MOTMBALUMM B | MOTUBALMM B
(npodbeccnona YMEHWI, uenom nonHow mepe
NbHbIX) 3a4a4 HaBbIKOB B [0CTaTO4HO [OCTaTO4HO
Lernom ONS pellenHns | Ans pelueHns
[OCTaTOuHO | CTaHAapTHbIX CMOXHbIX
[NS peLeHns | NpakTUYecKUX | NpaKTUYEcKNX
npakTuyeckn | (npodbeccroHa | (MpodpeccuoHa
X NbHbIX) 3a8ad NbHbIX) 3a8ad
(npodbeccuoH
arnbHbIX)
3agau
Kputepuu oueHnBaHns
OnK-1 | Ma- I'IonHoTa 3HaeT He 3HaeT MoBepxHOCTH | 3HaeT B
| 3HaHun mMeToab! mMeToab! ) COBepLLUEHCTBE
Cg;::o IOHK WHXeHep WHXEHEPHbIX | opueHTupyeT | MHKEHEPHBIX | 3yaer
yuacts | Mpume HbIX U3bICKaHWIA, csl B METOAax 23"'0'(3”“""
osath | HseT U3bICKAHN | MPOEKTUPOBAHN | MHXeHepHbix | MPOEKTMPOBaH | MeTo.b
- 5| ns, VHXXEHEePHbIX
B METOA o n MIBICKANIN, | crpouTenbcrs | wabickaHwit
ocywe | bl NPoOeKTUp | CTpouTenbCTBa, | NPOeKTMpOoBa . P A
crene. | wiokene oBaHus, | akcnnyaTtauuu HUSI, , p poBaH
v DHBIX cTpouTen " cTpouTtensct | dKCnnyataumn | vs,
texto | swicka bCTBA, PEKOHCTPYKLIMM Ba, n CTponTeneLCTB onpoc;
norude | Hui, akcrnyar 06bekToB aKkcnnyartaum peKOHCGprK'-W' a, PrP::
CKUX npoeKT aunmm n ”PWP?ﬂ006yCTp nu : y g ;’:gTzf :KcnnyaTau,mm 3K3ameH
npoue | MposaH PEKOHCTP oncTea u peKoHCTpykL | MPYPOAOODY
ccoB | us, yKLIM BOJOMOMb30BaH | uu o6bekToB | POVNCTBA N | PEKOHCTPYKLN
o orpouT 06BEKTOR s NpMpoaooGyc | BOAONOMb30Ba | 1 06beKTog
uioken | enbeTs npupoao TpoictBan | HUA, HO | Np1pOAoOLYCT
epHbM | 2 o6ycTpoii Bofononb3os | AOMYyCKaeT ponucrea un
; . anus oLMBKY BOJOMOMb30Ba
U3bICK | aKcnny somonon st
aHuam | ataumm
’ " b30BaHUS
MPOEKT | PEKOHC " Hannume Ymeet He ymeet Cna6o ymeeT | YmeeT Ymeet
npoBa | TPYKUM | ymenuin npuMeHst NPUMEHSITb NPUMEHSITL NPUMeHsTL
huto, | o meToabl meToabl MPUMEHATL meToabl




cTpouT
enbCcTB
y
akcnny
ataum
nn
PEKOHC
TPYKLM
"
o6bek
TOB
npupo
Jooby
cTpouc
TBa U
Boaon
0nb30
BaHws;

06bekT meTofbl WHKEHEPHbLIX | WHXEHEpHbIX | MeTobl UHXEHEPHbIX
oB UHXeHep U3bICKaHWN, U3bICKaHUA, | WHXEHEPHbIX n3blCKaHWn
npupoa HbIX NPOEKTUPOBAHN | MPOEKTUPOBA | U3bICKaHWIA, NPOEKTUPOBaH
oobycT N3bICKaHM 1, HUS, NpoeKTMpoBaH | us,
pOICTB 7, CTpOUTenbCTBa, | CTPOMTENLCT | Us, CTPOUTENLCTB
au NpoeKkTMp | aKcnmyaTauum Ba, cTpouTenscTe | a,
BOJOMO oBaHus, " akcnnyataum | a, akcnnyaTaumm
nb3oBa MPUMEHs | PEKOHCTPYKLMM nn aKkcnnyaTaumm |
HMA T 06bLekToB PEKOHCTPYKLL | 1 PEKOHCTPYKLIN
MeToAbl | NpupoaoobycTp | uv O6BLEKTOB | PEKOHCTPYKUM | 1 o6bekToB
UHXEHep oncTea u npupoaoobyc | u obbekTos npupoaooBycT
HbIX BOAOMNONb30BaH | TpPOMWCTBa U npupogoobycTt | poncrtea "
N3bICKaHM ns BOJOMOMb30B | POIiCTBa 1 BOJOMNONb30Ba
i, aHus BOJOMONb30BA | HUS
npoekTup HUSI, HO
oBaHus, fonyckaet
cTpouTen oLMOBKK
bCTBA,
akcnnyat
aumm n
PEKOHCTP
yKLIM
06bekToB
npupoao
obyctpon
cTBa u
BOJOMON
b30BaHUS
Hanwnuwne UmeeT He Bnapeet NmeeT VimeeT HaBblkn | MImeeT HaBbIKn
HaBLIKOB | HaBbIKM HaBbIKamMm cnabble npUMeHeHust npUMeHeHus!
(Bnapexve npUMeHeHus HaBbIKM MeTom0B MeTom0B
onbITOM) npumexHe MeToaoB MPUMEHEHNS | WHXEeHEepPHbIX UHXEHEPHbIX
H1A VHXEHEPHbIX MeTOA0B N3bICKaHUIA, N3bICKaHWIA,
mMeTonos U3bICKaHWiA, MHXEeHEPHbIX | NMPOEeKTUPOBaH | MPOeKTMpOBaH
VHXEHED | npoekTpoBaHM | W3bICKaHWIA, us, us,
HbIX A, MPOeKTMpOBa | CTPOUTENbLCTB | CTPOUTENLCTB
W3BICKAHN | crpouTenseTaa, Hus, a, a,
", aKcnMyaTauum | CTPOMTENbCT | 3KcnMyaTauum | aKkcrnyaTauum
npoekTVp " Ba, " "
OBaHuA, PEKOHCTPYKLMM | 3KCTyaTaun | PEKOHCTPYKLM | PeKOHCTPYKLM
CTpouten 06bekToB un 1 06LEKTOB 1 06LEKTOB
bCTBa, npUpoaooBYCTp | PEKOHCTPYKL, | npupomoobycT | npupogoobycT
akcnnyat oncTea u UM 06BLEKTOB poncTsa v poncTea u
auum n BOAOMONbL30BaH | NPMPOAocOBYC | BOAOMOMb3OBa | BOAOMOMb30OBA
pEeKoHCTP us TpoiicTBa u HUSI, HO HUS
ykuum BOZOMOSIb30B JonyckaeT
obbekToB anus OLINBKM
npupoao
obyctpon
cTBa u
Bogonon
b30BaHUs
no- HonHoIa 3HaeTt He 3Haet MosepxHOCTH | 3HaeT B
20MK. | 3HaHwii CMpaBoYHYIO 0 3HaeT COBepLUEHCTBE
1 §:FSB°”H HOPMAaTUBHO- | CMPaBOYHYIO ﬁggiﬁgi;ﬂg " | sHaet
vicnone HopmaTy IifHquCKym . TeXHUYECKYIO | CTIpaBOuHYlo M | oy
syet BHO- ACKYMBHTALMIO | HopMaTUBHO [JOKyMeHTauu | HopMaTUBHO- PrPs;
chpaso TexHuyec o LieTbio roxmrisciy 0 C Uenblo | TEXHUYECKYIO oKsamen
UHYIO 1 aHanusa [OKyMeHTaum
Hopwar Kyt0 COBPEMEHHBIX 10 G Uenblo | aHanusa JOKyMeHTaLm
oo, AOKYMEHT MPOEKTHBIX ananmsa COBPEMEHHbIX | 10 C Lenblo
aumio ¢ DeLLeHM B coBpemeHHbI | MPOEKTHBIX aHanusa
TEXHMY uenbo o6nacTy X NPOEKTHbIX | PELWEHNA B | COBPEMEHHbIX
eckyto aHanu3a obnacTu NPOEKTHBIX




AoKyme
HTaLuo
c
uenbto
aHanus
a
coBpeM
€HHbIX
npoekT
HbIX
peLueH
un B
obnact
n
npuposa
oobycT
poucTs
an
BOJOMNO
nb3oBa
HWS

coBpeMe | MpupodoobycTp | peleHuii B | NpUpoaoobyCT | peLueHui B
HHbIX ouncTtea u obnactu poncTea n | obnactu
MPOEKTHbI | BOAOMONbL30BaH | Npupogoobyc | Bogononb3oBa | npuponoobyct
X ns TpowcTea u HUS, HO | poncTea "
peLLeHui BOOOMNOMb30B | AonyckaeT BOJOMNOMb30Ba
B aHus oLInBKK HYA
obnactu
npmpoao
obGycTpon
cTBa U
Bogonon
b30BaHUs
Hanwnune Ymeet He ymeert MoBepxHOCTH | YmeeT Ymeet
yMeHum NPUMEHS NPUMEHSITb o NPUMEHSITb NPUMEHSITb
b CMpaBOYHYO U | OpUEHTMpPYeT
CMpaBoYH | HOPMAaTUBHO- caB CNpaBo4Hyto | CNpaBO4HYHO 1
yio " TexHWdyeckylo | cnpasouHoit | HOPMAaTUBHO- | HOPMATMBHO-
HopMaTh | ;okymeHTaLmio " TEXHUYECKYIO TEXHUYECKYIO
BHO- C Uenbo HopmaTuBHo- | ACKYMEHTaum | oKyMeHTaun
TexHn4ec aHanusa TEXHNYECKON t0 C LiefTbio t0 C LieJTbio
Kyt0 COBPEMEHHbIX | AOKyMeHTaum aHanusa aHanusa
[OKyMeHT NPOEKTHbIX M C Lenbio COBpPEMEHHbIX | COBPEMEHHbIX
aumio ¢ peLLeHuit B aHanuaa MPOEKTHBIX NPOEKTHBIX
uenbto obnactu COBPEMEHHbI pelueHnn B peleHnn B
aHanusa | npupoaoobycTp | X MPOEKTHbIX obnact obnactu
coBpeme oicTea 1 pewenunit 8 | MPMPOA00BYCT | MpMpoaooBycT
HHbIX BOJOMOMb30BaH obnactu pouctea u pouctea u
NPOEKTHbI us npupoaooByc | BOAONONb30Ba | BOAOMOML30BA
X TpolicTea un HUA, HO HUA
peLLeHwit BOZOMOSIb30B Aonyckaet
B aHus owmnobku
obnactu
npvpoao
obycTpon
cTBa U
BoZonon
b30BaHMWs
Hanwnuwne Bnapgeet He Bnapeet NmeeT NwveeTt NwveeTt
HaBbIKOB HaBbIkam HaBbIKaMu cnabble HaBbIKU HaBbIKMU
(BnapeHve | un NpUMeHeHNs HaBbIKW NpUMeHeHNs NPUMeEHeHNs
OMbITOM) npumeHe CNpaBOYHON M NPUMEHEHNsT | CMPaBOYHOWM U | CMPaBOYHON W
HUsA HOpMaTUBHO- cnpaBoYHOM HOPMaTUBHO- HOpPMaTUBHO-
CNpaBoYyH TEXHNYECKOMn 7 TEXHNYeCcKon TEXHNYECKOMN
onun OOKYMEHTauMn | HOpMaTMBHO- | AOKYMEHTauuuM | AOKyMeHTaumm
HopmaTu C uenbto TEeXHUYECKOW C uenbto C uenbto
BHO- aHanusa [OKyMeHTaum aHanusa aHanusa
TEXHUYEC | COBPEMEHHbIX n C Lenbto COBPEMEHHBIX | COBPEMEHHBIX
Kou NMPOEKTHbIX aHanuaa NPOEKTHbIX NPOEKTHbIX
JOKYMEHT peLLIeHunit B COBPEMEHHBI peLueHunii B peLUeHuii B
auun ¢ obnactu X MPOEKTHbIX obnactu obnactu
uenbto npupoaoobycTp | peLueHuii B npupogoobycTt | npupogoobycT
aHanusa oncTtea u obnactu poncTea u poncTtea u
coBpeMe | BOOoMnomnb3oBaH | Npupofoobyc | BOoAonosb3oBa | BOAOMNOMb30Ba
HHBIX us TPOWCTBA U HUSA, HO HWSA
NMPOEKTHbI BOJOMNOMb30B gonyckaeT
X aHus OLMBKM
peLueHui
B
obnactu
npupoao
obycTtpon

cTBa n




Boaonon

b30BaHUA
OrlK-2 MonHoTa 3Haet He 3HaeT MoBepxHOCTH | 3HaeT B
Cnoco 3HaHUA obnactb 0 obnactb COBepLUEHCTBe
HeH 06nacTb | ecrecteeHHoHa | ecTectsenmo | 00nacTb 3HaeT
ApUHY ecTecTBe YUHbIX 1 HayuHbIX 1 €CTeCTBEHHOH
MaTb HHOHAYYH | texumuyecknx | TexHuueckux | 8YHHBIX n | obnacts
yuacTm bIX U HayK npu HayK npu TEXHUYECKUX ©CTeCTBEHHOH
e B TEXHUYEC | cobniopgeHun | cobniogerun | HaYK npu | ay4HbIX "
Hay4H KX HayK aKoMorMyeckoll | akonoriyecko | CoBnoaeHmn TEXHN4ECKUX
o- npu 6630NaCHOCTH i 3KOMOrMyecko | Hayk npw
uccne | - cobnione M KayecTBa GesonacHocT | ¥ cobnioaeHnm
nosat | 100K HUK pa6oT npyn W 1 KayecTea | D€30NacHOCTM 3Komoruecko
enbcko | o oKonomH peLLeHnm paboT npu u kauyectea | 1
i pelwae eescxom 3apau, pelueHnm pabot npu | 6esonacHocTM
neste | . esonacH CBA3AHHBIX C 3anav, peLueHum n KayecTBa
NBHOC | 3an3un octm U npupoaooBbycTp | cBsizaHHbIX ¢ | 38AaY, pabot npu
™ Ha KayecTBa OICTBOM U NpPUPOa00Gyc | CBA3AHHBIX  C | pelleHnm
OCHOB | cpqsan pabot BOJOMOMb30BaH | TPOWCTBOM U ”p‘f'po-q°°6VCT 3ana4,
e oo G npu ey BOONONb30g | POVICTBOM 1 | CBS3aHHBIX  C
menon | noupog peLueHun aHneM BOJOMNOMNb30Ba I'Ipl:lpO/:l,OO6yCT
b30BA | oopycT 3agad, HVeMm, HO | poiicTBOM K
Hns N CBSI3aHHbI Jonyckaet BOJOMNOMb30Ba
pOVICTB
ectecT | omm XcC OLLNOKMN Huem
BEHHO | gonono ngwpouov
Hay4YH | nfp30Ba obycTPOM
BX W | prem CTBOM U
TEXHUY | g Bogonon
CCKAX | oenose b30BaHVe
Hayk, npume M
yqega HEHUS | Hanuuue Ymeet He ymeet MoBepxHOCTH | YMeeT pewaTtb | YmeeT pewaTb | OMpoC;
;Zim; 3HaHWA | ymeHum peliaTtb pewaTb o 3agaum, 3agauun, PIP;;
B 3ajayn, 3ajayn, OpuUeHTUpyeT CBSI3aHHbIE C CBSI3aHHbIE C 9k3aMeH
:EZI;(;; obnact CBSA3aHHbI CcBA3aHHbIE C cs B 3ajadvax I'IpVIE)O/J,OO6yCT npmeonoo6yCT
. n ec npupoaoobycTp | CBA3AHHBLIX C PONCTBOM U PONCTBOM U
:pomam ecrect npwpouov OWNCTBOM " npm:jouoo6yc BOJOMONb30Ba | BOOOMNOMb30Ba
BEHHOH o6ycTpoii | BOOOMOMb30BaH | TPOWCTBOM U HMeM Ha HMeM Ha
E:ﬂgT,y,B ay4HbIX CTBOM U “eM Ha OCHOBe | BOOOMONb30OB OCHOBE OCHOBE
60300 n BOOOMNONM npUMeHeHIs aHMeM Ha npUMeHeHus NpUMEHeHIs
ACHOGT TeXHUY b30BaHue 3HaHWiA B OCHOBe 3HaHWiA B 3HaHWiA B
" €CKUX M Ha obnactu npUMeHeHus obnactu obnactu
’ Hayk OCHOBe €CTeCTBeHHOHa 3HaHWiA B €CTECTBEHHOH | eCTeCTBEHHOH
npu npuMmeHe YYHbIX U obnactu ayyHbIX 1 ayyHbIX 1
cobnto HUS TEXHUYECKUX €CTEeCTBEHHO TEXHUYECKNX TEXHUYECKUX
AerHun 3HaHUN B HayK npm Hay4HbIX U HayK npm HayK npm
aKoror obnactn cobnoaeHun TEXHUYECKUX cobnogeHnn cobnogeHn
nyecko ecTecTBe | 3KOMorm4eckon HayK npm 3KOMOrMYEcKo | 9KOMOrnyecko
7 HHOHay4H ©es3onacHocTn cobntoageHun " "
Gesona bIX 1 1 KadecTBa aKonorumyecko | GesonacHocT | 6esonacHocTu
CHOCTK TEeXHUYeC paboT n 1 KayecTBa 1 KayecTBa
n KNX HayK 6e3onacHocT paboT, HO pabot
KavecTt npu N 1 KayecTBa Jonyckaet
Ba cobnioae pa6ot OLLIMBKM
pa60T HUK
3Komormy
eckon
6es3onacH
ocTM U
KayecTBa
paboTt
Hanwnuune Bnapeet He Bnageet VimeeTt NmeeTt NmeeTt
HaBbIKOB HaBbIKam HaBbIKaMu crnabble HaBbIKU HaBbIKamu
(BnapgeHve | u peLIeHust HaBbIKK peLueHus peLueHus




OnbITOM) peLueHuns 3agjauu, pelieHusi 3agjauu, 3agjauu,
3agauu, CBSI3aHHbIE C 3agauu, CBsi3aHHbIE C CBSi3aHHbIE C
CBsi3aHHbl | NMpPUPOAooBYCTp | cBA3aHHble C | NpuMpogoobycT | npuponoobyct
ec ONCTBOM U npupogoobyc POVICTBOM 1 POVICTBOM K
npupoao | BOZOMONb30BaH | TPOWCTBOM M | BOAONOMb30Ba | BOAOMONb30BA
obycTpon | mem Ha ocHoBe | BOOOMOMb30B HUEM Ha HUEM Ha
CTBOM U1 NpUMeHeHNs aHWeM Ha OCHOBe ocHoBe
Bogonon 3HaHWI B OCHOBe NPUMEHeHNS NPUMEHEHNS
b30BaHue obnactu NPUMeEHeHNs 3HaHWI B 3HaHWI B
M Ha eCcTeCTBEeHHOHa 3HaHWI B obnactu obnactu
OCHOBe YYHbIX U obnactn €CTECTBEHHOH | €CTEeCTBEHHOH
npuMeHe TEXHUYECKUX €CTeCTBEHHO ay4HbIX 1 ay4HbIX 1
HUSA Hayk npu Hay4HbIX U TEXHUYECKUX TEXHUYECKUX
3HaHWI B cobnoaeHnm TEXHUYECKUX Hayk npu Hayk npu
obnactu 3KONOrn4eckom Hayk npu cobntoaeHmn cobntoaeHumn
ectectBe | 6e3onacHOCTM | COGMIOAEHWMM | 3KOMOFMYECKO | SKONOrMYecko
HHOHay4H M KayecTBa 3KOMOrM4ecKko n n
bIX U pa6ot n 6e3onacHocTn | GesonacHocTu
TeXHU4ec 6e3onacHocT M KayecTBa M KayecTBa
KNX HayK M 1 KavecTBa paboT, HO pabot
npv pabot gonyckaet
cobnioae OLLMBKM
HUK
3KOMormy
eckomn
6e3onacH
oCcTU 1
KayecTBa
pabot
MonHoTa 3HaeTt He 3Haet MoBepxHOCTH | 3HaeT B
3HaHUM npasuna 0 3HaeT coBepLUeHCcTBe
o- npasuna TPYA0BOrO npasuna npasuna 3HaeT
20MK- TpyAosor pacnopsika, Tpyaosoro | TPYAOBOTO
2 o Tpe6oBaHuit pacriopsifka, | PACMOPAAKE, npasuna
ocyliiec Pacmopsifl | oxpanwl Tpyna, | TpeGoBaHMit TpeGoBaHui TPYZOBOro
TBRSeT Ka, 3KOTIOTUYECKO, OXpaHbi OXpaHbl TPyAa, | pacropsiAka,
KOHTPO TQeGOBaH NPOMBILLNIEHHO TpYOA, 3konorn4ecko TpebGoBaHui
b nm 7 1 noxapHon | akomoruyecko | U OxpaHbl TpyAa,
cobnio OXpaHbl 6e30nacHoCTH a, MPOMBILNIEHH | KOTOTMecko
[eHus TPyAa, npombiwwnenH | Y oo
nepcoH aKomnoruy oif 1 noXapHow MPOMBILLNEeHHO
anom eckon, NoXapHoii Ges3onacHoCT, | M 1 noxapHoWn
npasin MpOMbIL GesonacHocT | HO MonyckaeT | BesonacHocTu
o o
onpoc;
pacrop i PrP;
6esonacH 3K3aMeH
fAAka, oCTU
TpeboB
aHuit Hanuuve Ymeet He ymeet Cna6o ymeet Ymeet Ymeet
OXpaHbl | ymeHun OCYLLIECTB | OCYLUECTBNATb | OCYLLECTBNAT | OCYLECTBNATb | OCYLIECTBMATb
TpyAa, naATb KOHTPOIb b KOHTPONb KOHTPOIb KOHTPOIb
akonor KOHTPOIb cobnogeHus cobnogeHus cobniogeHuns cobniogeHus
n4ecko cobnioae nepcoHarnomM nepcoHarnom nepcoHanom nepcoHanom
", HUsA npaewn npaewun npasun npasun
MpoMbl nepcoHar TPYAOBOro TPYAOBOro TPYOOBOro TPYA0BOro
LineHH oM pacriopsiaka, pacriopsiaka, pacnopsiaka, pacnopsiaka,
oA n npasun TpeboBaHuii TpeboBaHui TpeboBaHui TpeboBaHui
noxapH TPYOOBOr | OXpaHbl Tpyaa, oxpaHbl oxpaHbl TpyAa, | oxpaHbl TpyAa,
on o 3KOMOrNYECKOW, Tpyaa, 3KOSIOTMYECKO | 3KOMOrM4ecko
6esona pacnopsy | NPOMBLILLUNEHHO | 3KOMOTUYECKO ", ",
cHocTH Ka, 7 1 NoXapHon 7, MPOMBILNEHH | MPOMbILLIIEHHO
Tpe6oBaH | 6e30nacHOCTV | NPOMBbILLNEHH onun " 1 noxapHow
un onn noXxapHown 6e3onacHoCTM




OXpaHbl nokapHomn 0©e3onacHoCTH,

TpyAa, 6e3onacHOCT | HO gonyckaet

aKkonoruny " OoLLNBKM

ecKon,

NpOMbILL

NEHHOM n

noXxapHo

"

6es3onacH

ocTn
Hanunune Bnageet He Bnageet NwmeeTt Nmeet Nmeet
HaBbIKOB HaBblkaM HaBblkaMu cnabsble HaBbIKK HaBblkaMu
(BnageHue | u KOHTponsi HaBbIKK KOHTponsi KOHTponsi
OnbITOM) KOHTpOnNS cobnoaeHns KOHTpoOns cobntoaeHus cobnoaeHns

cobnioae nepcoHanom cobntoaeHus nepcoHanom nepcoHarnom

HUS npasun nepcoHarnom npasun npasun

nepcoHan Tpy4oBOro npasun Tpy£oBOro TpyOoBoro

oM pacnopsgka, TPYAOBOro pacnopsgka, pacnopsigka,

npasun TpeboBaHui pacnopsigka, TpeboBaHM TpeboBaHum

TPyAOBOr | OXpaHbl Tpyaa, TpeboBaHun | oxpaHbl Tpyaa, | OXpaHbl TPyaa,

o 3KOMNOrNYeCKoMn, OXpaHbl 3KONOMMYECKO | SKONOrMYecko
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nn NPOMBbILUSEHH NnoXxapHoWn 6e3onacHocTU
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YACTb 3 MeTtoauueckue matepuansl, onpeaensiowme npoueaypbl oueHUBaHUA 3HAHUN,
YMEHUIN, HaBbIKOB, XapaKTepu3yrLux 3tanbl hopMMpoBaHMA KOMNETEHLUN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3aA4aHUsA, HeoO6XxoAuMbIe ANA OLEeHKU 3HAaHUW, YMEeHUI, HAaBbIKOB

3.1.1. CpenctBa
ANA MHAMBUAYanu3auum BbINONMHEHUs, KOHTpons mKkcupoBaHHbIX BuaoB BAPC

PrP. «PacyeT y3na cTaTMyecku HeonpeaeIMMon CTEPKHEBOM CUCTEMBI»

PacuyeTHble cxembl y3na CTaTUu4ecCku Heonpe,u,enmmoﬁ CTep)KHEBOﬁ cncremol

Tabnmua McxoaHbIX AaHHbIX

BapuaHT | Th, m A, cm2 [o], oT, MMNa | [s] d° $1° $2°
MMa
0 2,0 12,0 110 165 10 10 55
1 2,5 12,5 120 170 15 15 50
2 3,0 13,0 130 195 20 20 45
3 3,5 13,5 140 210 25 25 40
4 4,0 14,0 150 225 1,5 30 30 35
5 4,5 14,5 160 240 35 35 30
6 5,0 15,0 170 255 40 40 25
7 5,5 15,5 180 270 45 45 20
8 6,0 16,0 190 285 50 50 15
9 6,5 16,5 200 300 55 55 10

Mpumeyanue. Yraol ¢ nam 1, $2 npuHMmaTh No 3agaHHON pacyeTHoM cxeme. O6o3HayeHua B
Tabnvue 1: - BbicoTa h, M; - NJoWaAb NONEPEYHOro CEYEHUA CTeP)KHA A, cM2 ; - AOMyCKaemoe
Hanpsa:keHune [o], MMMa; - npeaen Tekydyectu oT, MMa; - gonyckaemblt Ko3adduuMeHT 3anaca
NPOYHOCTU [S]; - YrAbl Ha pacyeTHbIx cxemax ¢, ¢1, ¢2. Bbibop MCXOAHbIX AaHHbIX ANA pacyeTa. 1)
[na cTyaeHToB AHeBHOM Gopmbl 0ByYeHMA — HOMep pacyeTHon cxembl (Tabavua 1) u Homep
BapMaHTa MCXOAHbIX AaHHbIX (Tabauua 2) BblgaeT npenogasaTtenb. 2) [na CTyAEeHTOB 3a04HOM
dopmMbl 0byHeHNA — Homep pacyeTHoM cxembl (Tabamua 1) BbibpaTb No nocnegHen undpe wWndpa
(Homep 3a4eTHOM KHUXKKWK), BapUaHT UCXOAHbIX AaHHbIX (Tabnauua 2) BbibpaTb No npeanocneaHen

umodpe wuopa.






PekomeHaauun no HanucaHuwo pecepatoB

OdopmneHune pacyeTHo-rpadmyeckoli paboTbl. PacyeTHo-rpaduryeckyto paboty (PIP) BbINONHUTL Ha
nnctax ¢opmata Ad (210 x 297 mM). PUCYHKM BbINONHATL B COOTBETCTBUM C TpebosaHuamum ECKA,.
JNucTbl ckanupytoTca anbo dpoTtorpadupytorca. otorpadmpoBaTb CTPOro NepPrneHAUKYAAPHO NUCTY
Mo LLeHTPY, SIMCTbl pacnonaratb CTPOro BEPTMKa/bHO, NOA SIMCTaMWU HUYEro He [AOJIKHO fiexaTb,
JIUCTbI AONXKHbI 6bITb BbINPAMAEHbI, KaAp AOMKEH BbiTb N0 06pe3y NUCTaA, NCTbI NPOHYMEPOBATD.
CBepxy Ha nepBoi CTpaHULEe pacyeTHO-rpaduyeckoit paboTbl HanucaTb rpynny, ceon ®UO, Homep
3aaHuA — HOMEpP CXeMbl M BapWaHT (A41a CTyAeHTOB 3a04HON GOopMbl 0BYYEHUS - NOJHBIN HOMEpP
wudpa). Bcto PIP odbopmutb ogHmum dalinom, notopsao oaHuUm dainom, u Bbinoxutb B8 NOC.
WHorpga BbIKNAAbIBAOT MO OAHOMY JIUCTY BMEPEMEXKKY — He Haljelb KOHLO0B, Takne paboThbl
nposepATb He byay. MNpu npoBepKe Bcerga AoMKHa ObITb BUAHA CXxema.

Lkana n Kputepun oueHnBaHuA

HOUEHKY «OTNMYHO» nony4daeT obydvatowmnca ecnn odgopmrneHne PP n peweHune
3agay CoOOTBETCTBYIOT TpeboBaHUAM,

HoueHKy «xopoLo» nonydaeT obyvawowmnca ecnv ogopmnenHne PP u peweHue
3afay COOTBETCTBYHOT TpeboBaHWAM, NPUCYTCTBYIOT He3HauYUTENbHbIE OLNOKKN, KOTOpble
CTYOEHT Ucnpasusl Npu KOHCYNbTauunm ¢ npenogasaTesieM.

-OLIEHKY «Y[OBMETBOPUTENBHO» MofyvaeT obyvatowmmnca ecnn ocopmnerHe PIP u
pelleHne 3agad CooTBETCTBYIOT TpeboBaHUAM, NPUCYTCTBYIOT HE3HAYUTESNbHbIE OLLUMOKM,
KOTOpble CTYAEHT He CMOr UCMNPaBUTb MPU KOHCYINbTauMn C npenogaBaTtenem.

— OLEHKY «Hey[oBenTeBOPUTENBbHOY» MonyyaeT obyyarowminca ecnu opopmieHune un
obbeM pedepaTa He COOTBETCTBYHOT TpebOoBaHWSAM, WNU MPUCYTCTBYIOT 3HAYUTENbHbIE
OWNBKN, KOTOPbIE CTYAEHT HE CMOT UCNPAaBUTb NPU KOHCYNbTauuMn ¢ NnpenogaBaTenem.



3.1.2CpeacTBa ANA TeKyLWwero KOHTposs

3awmTa oTYETOB MO BbINOMHEHHBLIM NabopaTtopHbIM paboTam

BOMPOCbHI
And caMOCTOATEeNIbHOIro U3y4eHuns TeMbl
«['eomeTpryecKkre XapaKTePUCTHKHU IUIOCKUX QHUTYp»

1. Kakne ocu Ha3blBalOTCSA LeHTpanbHbIM1?

2.Y710 Ha3bIBaeTCA cTaTMY4ECKUM MOMEHTOM nrowaaun ourypbl OTHOCUTENBHO HEKOTOPOW OCKn?

3. Kak onpegenseTcsa ctaTtudeckuin MOMEHT pmrypbl OTHOCUTENBHO HEKOTOPOW OCK, KOOPAMHATLI LEHTpa
TSXKECTU KOTOPOWN N3BECTHbI?

4. Kak BblYMCIISIETCS MONOXEHUE LLEHTPA TSHKECTU CMOXKHbIX pUryp (4N CUMMETPUYHBIX U HECUMMETPUYHbIX

ceyeHun)?

5. daviTe onpegeneHme oceBoro n LeHTPOHEKHOr0O MOMEHTOB MHEPLMKN PUrypebi.
6. MpueeguTte PopmMyIribl MOMEHTOB MHEPLMN NPOCTENLLMX PUTYP OTHOCUTENBHO COOCTBEHHbIX MMaBHbIX

LeHTpanbHbIX ocel (MPSAMOYrofbHUK, TPEYroNbHUK, KPYr).
7. . NanTte onpeneneHne nongpHOro MOMEHTa NHEPLUUMN.

el

BOMNPOChHI
ANSA CaMOCTOATENIbHOroO U3y4eHUs TeMbl

«KpyyeHune»

OnbITHbIE fA@HHbIE O CKPYYMBAHMM CTEPXKHEN KPYTIIOro NnonepeyHoro CeYeHusl.

BbiBog dhopmyrnbl ANst kacaTenbHbIX HAMPSXKEHWI NPU KPYyYeHUM.

HanpsikeHuns n gecdopmaumm npu kpyvyeHuun. Beisog dopmynbi.

YcnoBust NPOYHOCTU U XKECTKOCTU NPU Kpyv4eHUn. NocTpoeHne antop KpyTALWEro MOMeHTa 1 yrioB
3aKpy4nBaHuUsI.

MoTeHuManbHasa aHeprusa AedopMaLmm Npu KpyYeHnm.

BOMPOCbHI
AnNsi CaMOCTOATENbHOro N3y4eHUsi TeMbl

«N3rnd»
1. OnpeaeneHve BHYTPEHHUX CUINOBLIX (DaKTOPOB MNMpU NPsIMOM ronepeYyHoM usruée.

2. OCHOBHbIe NpaBumna NocTPOEHNUs 1 KOHTPOIS NMOCTPOEHNS 3MOP BHYTPEHHMX CUMOBbLIX (hakTOpoB
npu NPSMOM NOMNepeYHoOM n3rmbe.

3. HopmanbHble HanpsixeHus npu nsrnbe. BeiBog dopmynbi.

4. OndpdepeHumanbHble 3aBMCMMOCTH Npu nsrnbe. Beieog chopmyn. Nokasatb X NCNONb30BaHMe Ha
npumepe.

5. YcnoBue npoyHOCTM Npy U3rnbe no HopMasibHbIM HanpsbKeHNUSIM.
PauunoHanbHble ceveHusa 6anok npu narmbe.

6. KacatenbHble HanpspkeHWst Npy nonepeyvyHom narnbe.

7. HopmanbHble 1 KacaTenbHbIE HAMPsXKeHWs Npu narube.

8. HopmanbHble HanpsbkeHus npu narnbe. MNonHas npoBepka NPoYHOCTM ABYTaBpa.

9. Ycnosus npo4HOCTY npu uarnbe.

10. Nepemeenns npu nsrnbe. AnddepeHumnanbHoe ypaBHEHNE N30OTHYTON OCK Barnku.

11. OnpegeneHne nepemMmeLLeHnin Npy n3rnbe. YcrnoBmne XeCcTKOCTH.


https://isopromat.ru/glossary/poperechnoe-sechenie
https://isopromat.ru/sopromat/teoria/kruchenie
https://isopromat.ru/sopromat/obzornyj-kurs-teorii/kruchenie-raschet-valov-prochnost-zhestkost
https://isopromat.ru/sopromat/teoria/uslovie-prochnosti
https://isopromat.ru/sopromat/obzornyj-kurs-teorii/izgib-poperecnaa-sila-izgibausij-moment
https://isopromat.ru/sopromat/teoria/izgib
https://isopromat.ru/sopromat/obzornyj-kurs-teorii/izgib-naprazenia-rascet-na-procnost
https://isopromat.ru/glossary/balka
https://isopromat.ru/sopromat/obzornyj-kurs-teorii/peremechenia-pri-izgibe-metody-rasceta

12. OnpepgerneHue nepemMeLleHnii Nnpu narnbe MeTo4OoM HayasbHbIX NapamMeTpoB.
13. Teopembl 0 B3aMMHOCTM paboT 1 O B3aUMHOCTU NEPEMELLEHWIA.

14. DHepreTuyeckne MeToabl onpeaeneHns nepemellennin npu narnbe. Muterpan Mopa. Npasuna
ncnonb3oBaHusa MHTerpana Mopa ons onpegenenus nepemelleHnin. lNMpumep pacyera.

15. QHepreTnyeckme meToabl onpeaeneHuns nepemewteHnn npy narnbe. Cnocob BepelwlarnHa. BuiBog
dopmynkl. MpaBuna ncnonb3oBaHWs Npy onpegeneHnun nepemelleHun. MNMpumep pacyeTa.

16. Kocon nsrnd. YcnoBums npo4HOCTU U KECTKOCTH.
17.13run6 c kpydeHnem. OnpeaeneHne HanpsXXeHUn 1 yCnoBme npoYHOCTH.

ogkwnE

BONPOCHI
ANA CaMOCTOATENbHOIO U3Y4eHUs TeMbl

«CnoxHoe conpoTuBIieHne. . »

UTo HasbIiBaeTCsa CNoXHbIM CONPOTUBNEHNEM (CMOXHON aedopmMaunen)?

Kakon n3rmb HasbiBaeTcs NpOCTPAHCTBEHHBIM (CNOXHbLIM)?

Mpun kakoM cnocobe Harpy>xeHns peanuayeTcsi CHOXHbIN N3rnd?

Kak BblUMCNSIOTCA HANPsPKeHUSA Npu NPOCTPaHCTBEHHOM U3rnée?

UTo Takoe HenTpanbHas (HyneBasi MMHUSA)?

YcnoBre NpoYHOCTU NPU NPOCTPAHCTBEHHOM U3rnbe cTepxHsi B 06LLem crnyyae.

BONPOCHI
ANA caMOCTOATENbHOIO N3y4eHUs TeMblI

«PacyeT Ha yCcTOMYMBOCTb..»
1. Mpwu Kakux HaMNpsPKEHUSX TEPSIIOT YCTOMUYNMBOCTb CTEPXKHU GonbLion rmbkocTn? Mo kakon
dopmyrne onpegendeTca Ans HUX KpuTudeckasa cuna?
2. Tpun Kaknx HaNpsbKEHUsIX TEPSOT YCTOMUYNBOCTb CTEPXKHU cpeaHen rmbkocTn? Mo kakon
dopmyne onpegendaeTca Ans HUX KpuTudeckasa cuna?
3. MoxHO nun nonb3oBaTtbcs hopMynon dnnepa 3a npeaenom nponopLmnMoHansHOCTH
MaTtepuana?
4. Kak 3anucbiBaeTcs YCNoBMe YCTOMYNMBOCTM CXKATOro CTEPXKHS U Kakme 3agavm OHO
Nno3BOSISET peLwaTb?

5. Kak onpegensietcs gonyckaemoe HanpsikeHne Ha yCTOMYMBOCTbL?
BOMNPOCHI
Anda cCaMoCTOATeNIbHOro n3y4eHusa TemMbl

«Pac4yeT Ha ycTanoCTHyH NMPOYHOCTb.»
1. MoryT 1 npy NOCTOSAHHOW Harpy3ke BO3HWKaTb NepemMeHHble Hanpskenna? Ecnu aa, 1o
npuBeauTe NpUMepsbI.
. UTo HasbIBaeTCs ycTanocTbio?
. UTO HasbIBaeTCs BLIHOCNMBOCTLIO MaTepunana?
. UTO Takoe umKkn HanpskeHnn?
. Kakon uukn HasbiBaeTcs CMMMETPUYHBIM (MPOUnCTPUpPYnTe rpacpmkom)?
. Kakon uukn HasbiBaeTcs 3HaKONMOCTOAHHbLIM (MPOUNITOCTPUpPYNTE rpadduKom)?
. Kakon uukn HasbiBaeTca 3HaKonepeMeHHbIM (MPOUNCTpUpynTe rpadoukom)?
. Kakon uukn HasbiBaeTcs OTHyneBbIiM (MPOUMOCTpUpyTe rpacmkom)?
9.Mepeuncnute oCHOBHbIE NapamMeTpbl LyKna.

BONPOChHI
AnNsi CaMOCTOATENbHOro N3y4eHUs TeMbl

«[dMHammnyeckme 3agaydn..»
1. Kakne Harpysku cuntaroTcst CtTaTu4eckumm?
2. Kakne Harpysku cuntatotca AMHaMn4eCcKummn?
3. B 4em cyTb npuHuuna Janambepa?
4. Yto Takoe "anHamMmnyeckunin koacppuumneHT"?
5. Kak BbluMcnsaeTcs gMHaMmn4eckmin koamumeHT npm nogbeme rpysa ¢ yCKopeHnem?
6. Kakme Bam n3BecTHbl pasHOBUOHOCTU yaapa?

O~NO O WN


https://isopromat.ru/sopromat/primery-reshenia-zadach/raschet-peremeshchenij-v-balke-mnp
https://isopromat.ru/sopromat/labs/teorema-o-vzaimnosti-peremeshenij
https://isopromat.ru/sopromat/obzornyj-kurs-teorii/kosoj-izgib
https://isopromat.ru/sopromat/obzornyj-kurs-teorii/izgib-s-kruceniem
https://isopromat.ru/glossary/prochnost

7.Kakve ponyweHus npuHUMalroTca Mpu  BbiBoge opMynbl  ANns  AUHAMUYECKOro
KoadhduumeHTa npyn NpogosibHoM yaape?

7.2.1 WWKAIA U KPUTEPUUN OLIEHUBAHUA
CaMOCTOATENIbHOro U3y4eHusi TeMbl

- OUEeHKa «3a4ymeHO» BbICTaBnAeTCA, €Cqim CTydeHT O(bOpMVIJ'I OTYETHbIN matepuan B Buae
KOHCNeKtTa Ha OCHOBE CaMOCTOATENIbHO WM3Y4YEHHOIo Martepuaria, CMOr BCEeCTOpPOHHE pPacCKpbITb
TeopeTn4ecKoe cogepxaHme TemMbl.

- OUEeHKa «He 3a4meHO» BbICTaBIAETCA, €Cnn CTyOeHT HEeaKKypaTHO Od)OpMVIJ'I OTYETHbLIN mMmaTtepuan
B BuAe KOHCMNeKra Ha OCHOBE CaMOCTOATESIbHO M3Yy4YEeHHOro martepuana, He CMOr BCeCTOPOHHE pPacCKpbITb
TeopeTnyeckoe cogepxaHme TemMbl.

BONPOCHI
ANA caMonoAroToBKM K NPakTU4eCKUM (CEMUHAPCKUM) 3aHATUAM

Tema 1. PacTtsixxeHue u cxatue

Mpn kakux ycrnoBusaxX peannayeTcsi BHELEHTPEHHOE pacTskeHne (cxaTtme)?

Kak Bbl4MCNSOTCA HAaNPshKeHUS Npu BHELLEHTPEHHOM AEUCTBMN HArpy3okK?

Uemy paBHO HOpMarbHOE HanpsiXKeHNE B LEHTPE TSXKECTU NOMEPEYHOTO CEYEHUS NpU
BHELIEHTPEHHOM pacTshKeHUM (CxxaTtum)?

4. Kak onpegensetcsi NoNoXeHne HeMTpanbHON NNHUN NPU BHELLEHTPEHHOM PaCTSXKEHUN
(cxaTtnn)?

wh e

Tema 2. KpyyeHune

Kakne Toukn ABNsTCA onacHbIMY NPU N3rnbe ¢ KpyYeHneM CTEPXKHSA KPYrnoro ceveHmnsa?
Kak 3anucbiBaeTcs ycrnoBue NpoOYHOCTU Npu U3rnbe ¢ KpydeHneM Kpyrroro ctepxkHs no i
rmnoTese Npo4YHOCTU?
3. Kak 3anucbiBaeTcs ycrnoBme NpoYHOCTM NPU N3rnbe ¢ KpydeHUeM Kpyrroro cTepxHs no 1V
rmnoTese NpoYHOCTU?

N

LWKANA U KPUTEPUU OLLIEHKHU
CaMoNoAroTOBKM MO TeMaM NPaKTUYECKUX (CEMUHAPCKUX) 3aHATUIA

- OL|EHKA «3a4meHO» BbICTABMSETCS, €CNn 00y4aloLLMnCs Ha OCHOBE CaMOCTOSITENBHOMO U3Yy4YEHHOTO
MaTepuana, CMOr BCECTOPOHHE packpbiTb TEOpPETUYECKOe COoAepxaHue Tembl. BnageeT metoavkamu npu
peLUeHNI NPaKTUYECKMX 3aaq.

- OUEHKa «He 3aYmeHO» BbICTABNSAETCH, €crnu OBy4aloLMACS HeakKypaTHO OMOPMWUM OTYETHLIN
maTepvan B Buae pedepata Ha OCHOBE CAMOCTOATENLHOIO U3YYEHHOrO Matepuarna, He CMOr BCECTOPOHHE
packpbITb TEOpPeTUYECKoe CoepXaHune TeMbl. 3aTpyAHSETCs pellaTh NpakTUYeckue 3agaqu.

3.1.4. CpenctBa ANA NPOMEXYTOYHOM aTTecTauum No UToram N3yyvyeHusi AUCLUNIUHBLI
BOMPOCHI
Ansi NOAroTOBKU K UTOFTOBOMY KOHTPOJIHO



8.

9.

TecTOoBble 3agaHNA ans NPOXoXAeHUA NTOroBoro TeCtTupoBaHus

BOMPOCbHI

And NoAroToBKU K UTOroBOMY KOHTPOIHO

. I'Ipe,u,MeT 1 3aga4vyn conpoTmuBIiEHNA MaTepunanos. OCHoBHbIe rnnoTesbl 1 agonyuweHuna

. MoHaTne o gedopmauuax. Buael gedopmauuin, ynpyroctb 1 NNacTMYHOCTb

. BHyTpeHHue cunel. MeToq ceveHunin

. MoHATne o HanpskeHusix. HanpskeHne nonHoe, HopMmansHoe, KacaTteneHoe, NpeaensHoe u gonyckaemoe
. KoadhpmumeHT 3anaca npoyHOCTU. YCrioBME NPOYHOCTH

. Pactaxenune n cxatme. OnpegeneHne NpoAaonbHbIX CUIT U HanpshkeHnin. Tpy Tuna 3agad

. Bbiumcnenue npogoneHbIX 1 nonepeyHbix AedopMaLMin Npu pacTsHXkeHnn unu cxatum. 3akoH N'yka

lMocTpoeHune anop NPOAOILHBLIX CUI MPU PACTHKEHNN M CxaTuK (MoKasaTb Ha Npumepe)

3agaun QKCNeEpUMeEHTarbHOro wuccnegoBaHnA MexaHU4YeCKnx CBOWCTB maTtepunanos. ﬂmarpamma

pacTaXxXeHunsa Manoyrnepop,MCTon ctanum un eé XapaKTepHble TOYKN

10

11

12

. Onarpamma HanpsibkeHuin. OCHOBHbIE MEXaHUYECKME XapaKTePUCTUKN MaTepuaros
. KpyueHue. OnpeneneHune HanpshkeHWin Npu Kpy4eHuu. YCnoBme npoyHoCTU

. MocTtpoeHue anop KpyTAWMX MOMeEHTOB (MokasaTb Ha npumepe). OnpegeneHve gedopmauuun npu

KpyYeHun

13

14

. Mnockuii n3rnd. banku n nx onopel, BUAbLI HArpy3oK nNpu n3rnde

. OnpegeneHne BHYTPEHHUX CUMOBLIX haKToOpoB Mpu u3rnbe. OuddepeHumanbHble 3aBUCMMOCTU NpU

n3rnode

15

16

17.

18.

19.

20.

21.

22.

23.

24.

25.

. MocTpoeHue antop nonepeydHbIX CUI u n3rmbarLwmnx MOMEHTOB Npu n3rnbe (NokasaTb Ha NpUMepe)

. HopmanbHble HanpsikeHus npu narmbe, 3akoH nx pacnpeneneHuns No ce4eHnto. Ycrnosme npoyYHoOCTU
OnpepeneHue nepemelleHun npy narmbe. MHterpan Mopa

OnpepeneHue nepemMeLleHnn npy n3rnbe cnocodom BepelwarnHa

Mop6op ceveHun Ganok npu n3rnbe. PaunoHanbHble opMbl ceYeHui

HanpspkeHHOe cocTosiHMe B Touke AedhopMrMpyeMoro TBEpAOro Tena. naBHble HanpsXXeHns

Buapl Hanps»KeHHOro COCTOSIHUSA

O0600LEeHHbIN 3aKoH N'yka

BHeLeHTpeHHOe pacTaxeHne-cxatme. OnpeaeneHne Hanps>KeHUn

Anpo ceyvenus. NocTpoeHne sapa ceveHns

PacuéTt cxaTbix CTep)XHen Ha ycTonmumBocTb. Kputudeckas cuna. dopmyna 3inepa Ans KpUTUYECKON

CuUnbl



26. MonHbIn rpauK KPUTUYECKNX HAMNPSHKEHUN

27. BrnvsiHne 3akpenneHnst KOHLOB Opyca Ha BENUYNHY KPUTMYECKOW CUnbl. PacyéT Ha yCTONYMBOCTb MO
KO3(PDULIMEHTY CHUXKEHUSA OCHOBHOMO JAOMYCKAEMOro HanpsXXeHUs
®doHA 3K3aMeHaLUMOHHbIX 6uneToB

SENEPAJIbHOE NMOCYOAPCTBEHHOE BIOMKXETHOE OBPASOBATEJIBHOE YYPEXOEHNE
BbICLLEFO OBPA30OBAHUA
«OMCKWUW rOCYAAPCTBEHHbIA ArPAPHbIA YHUBEPCUTET UM. I1.A. CTOJIbIMTNHA »

YTBEPXOAIO
Pakynster  TC B AMNK
Kadenpa TexHm4eckoro cepsmca, 3 §
MEXaHUKN N SNEKTPOTEXHUKN aBeﬂYFOH-WIVI
kacbenpoit IB.Pegpees

20.03.02 — MpupoaooByCTPOMCTBO U BOSONONb30BaHMe
SKk3ameHauuoHHbIU 6unem Ne 2

no ducyunnuHe «ConpomuesieHuUe Mamepuasioe»

1. PewwmnTe 3agavy.

2. MNoHaTue o gedopmauusax. Bugel aepopmaumin, ynpyroctb 1 nNacTUYHOCTb
3. BnusiHne 3akpenneHus KOHLOB Gpyca Ha BENUYMHY KPUTUYECKOW CUnbl. Pac4éT Ha

yCTOVI‘-IVIBOCTb no KOS(bd)MU,VIeHTy CHMXEeHUA OCHOBHOIO A0MyCKaemMoro HanpsaxeHun.

Opob6peHo Ha 3acegaHnm kadeapsl

Mpotokon Ne ot

NNAHOBAA NPOLEOYPA
npoBeAeHns 3K3ameHa

OnucbiBaeTca Kak npoBOoANTCA 3K3aMeH

CTyneHTbl NonyyvyaroT 6uneTbl, KOTOPbIe coaepXaT 2 Bonpoca 1 ABe 3agayun. floToBAT oTBeT B
TeyeHun 1 yaca.



HopmaTuBHas 6a3a npoBepeHusi
npomex(yTquoﬁ aTTectraumm oquarou.wlxcn no pe3ynbTaTaMm n3dyvyeHnda aAUCUUNIIUHDbI:

1) pevictByowee «llonoxeHne O TeEKyLWEM KOHTpPOSie YCNeBaeMoCTW, MPOMEXYTOYHOW aTtTecTauum
oby4yawwmxcsa no nporpaMmamM BbiCliero obpasoBaHuMs — nporpamMmam ©OakanaBpuaTa, nporpaMmmam
cneumanuTeTa, nporpaMmmamM MarucTpaTtypbl U cpegHero npodgeccuoHanbHoro obpasosanus B Pr0Y BO
Omckun FTAY»

OCHOBHbIe XapaKTepUCTUKMN
NPoOMeXKyTOYHOW aTTecTaLumm oby4aroLWmnXCcsa No UToram usyvyeHUsa AUCLUUNIINHbI

Uenb YCTaHOBIIEHNE YPOBHSI AOCTUXEHMUS KaXkabIM 0bydatoLwmMmMes Lenem
NPOMeXYyTOYHOWN aTTecTauum - 00y4YeHus N0 AaHHOW OUCLMMIIMHE
dopma

P Ok3ameH

npomemyTquoﬁ aTrectayum -

1) nogroToBkKa K 9k3aMeHy 1 cadva 3k3aMeHa OCyLLEeCTBseTcs 3a
CYET y4ebHOro BpemeHu (TpyaAOEMKOCTHU), OTBEAEHHOIO Ha
MecTto ak3ameHa 3K3aMeHaLMOHHYIO Ceccuto Ans obyyaroLwwmxcsi, CPOKM KOTOPOK
B rpachmke y4ebHOro npouecca: yCTaHaBMMBaKTCA NPMKa3oM MO YHUBEPCUTETY

2) paTa NpoBefeHWst 3k3amMeHa ornpefensieTcs rpadurkom caaym
9K3aMEHOB, YTBEPXXAaeMbIM MPUKa3oM pekTopa

dopma 3K3ameHa - lMucbmeHHbIl

BpeMH npoeeneHus 3K3amMmeHa BpeMﬂ N MeCTO npoBeaeHnA 3K3aMeHa onpenendeTcd rpac*leOM
CcAayun 3K3aMeEHOB, yTBepXXgaeMbiM AEeKaHOM d)aKyaneTa

LUKANA U KPUTEPUN OLIEHKU

-OT/IIMYHO — CTyAEeHT OTBEeTWJ1 Ha BCE BOMPOCbl NMMUCbMEHHO W OOMOJIHUTEJIbHO YCTHO, peLllnst Bce
3agaqum

- XOpOoLWO- CTyOeHT He OTBeTus1 Ha OOoNOoJIHUTEelNbHbIE BONPOCHI UM HETOYHO OTBETUIT Ha O4WH BOMPOC
NMNCbMEHHO, peLllnn 3agadn c HebonbLWMMK oLnbKamMu.

-- yAoBONeTBOPUTENIbHO - CTYyAEeHT He OTBeTus1 Ha OOuH NMUCbMEHHbIN BOMpoC, He OTBEeTU Ha
O0NONMHUTENbHbIEe BOMNPOCHI, HE peLllnn o4HYy 3adady.

-HeyqoBNeTBOPUTESIbHO - CTyAEeHT He OTBeTUI1 Ha 0b6a NUCbMEHHbIX BOMpoOCoOB, HE OTBETUIT Ha
O0NONHUTENNbHbIE BOMNPOCHI, HE peLllnn obe 3agaun.



4. OUEHO4YHbIE CPEOCTBA
cthopMMpPOBAHHOCTU KOMNETEHLUN
4.1. npekc - HammeHoBaHWe KoMneTeHUunmn
NO-1onka MprMeHsieT MeToAbl MHXEHEPHBLIX N3bICKaHWUI, MPOEKTUPOBaHUS, CTPOUTENBLCTBA,
3KcnyaTaumm n peKoOHCTPYKLUNN O6BEKTOB NpUpoaoobyCcTporiCcTBa 1 BOAOMOSIb30BaHUS

3apaHme N2 1

Ha pucyHke nokasaH anemeHT CD go gedopmaunm Tena, nocne gebopmauum sneMeHT NPUHAN NONOKEHNE
C;D;. BennunHa HasbiBaeTcA... g Oy -CD
D= FEE—
cp—=0 OO

ynpyron gebopmaumen anemeHta CD
abcontotTHOM aedopmaumelt anemeHTa CD
OTHOCUTE/IbHON NnHEeHOM aedopmaumein B Touke C BAONb HanpaBaeHusa CD+

cpeaHen nuHeltHon aedopmaumeit B Touke C BAOAb HanpasaeHua CD

3apaHue Ne 2

Mpu nsyyeHnn aepopmaLmii HarpyKEHHOro TeNa B CONPOTUBAEHUN MaTEPUANOB...

MOXXHO NepeHOoCUTb Napy cnn B €€ NNOCKOCTH
HeNb3A NepeHoCnTb CUNbI, p,eﬁcmyrom,me Ha Teno, No TIMHUN nxX AEVICTBMH
MOXHO NepeHOCUTb CUNbI NO TUHUN UX ,EI,EVICTBMH

MOXHO 3aMeHATb OAHY CUCTEMY CUJ1 APYTOM, SKBUBAJIEHTHOM NepBoi +

3apaHue Ne 3

B 06LIJ,€M Ccnydae NPOCTPAHCTBEHHOIO HArpyxeHuAa sanemeHTa KOHCTPYKuun rnaBHbIN BEKTOP U rNaBHbIM
MOMEHT BHYTPEHHUX CUN, AEﬁCTBYPOLLI,MX no nposeageHHOMY ce4yeHuUto, MoryT 6bITb Pa3noXeHbl B cUCTeme
KOOPAUHAT X, Y, Z Ha...

LEeCTb BHYTPEHHMX CUN0BbIX GaKTOpoB +
Ha TpY CUAbl

Ha NATb BHYTPEHHWUX CUNO0BbIX PpaKTOPOB



Ha TPU MOMEHTa

3apaHue N2 4

PacueTHoW cxemoit B CONMpoTUBAEHNN MaAaTEPUNAZIOB HAa3bIBaAETCA...

abcontoTHO TBEpAOE TeNo
peanbHas KOHCTPYKUMA
peasibHbli 06EKT, 0CBOOOXKAEHHbIM OT HECYLLLECTBEHHbIX OCObeHHOocTen +

MO/Jie/b, Y4MTbIBAIOLLLAA TONbKO peasnbHyto dopmy Tena

3apaHue Ne 5

Baska KpYrnoro ceyeHns C MOMEHTOM COMnpoTuBAeHua W, HarpykeHa ycunnem p u momentom M.
Ycnosue NPOYHOCTU npu AOMycKaemom HanpsAKeHUM [o] nmeet BUA,..

64
M




3apaHune N2 6

an M3BECTHbIX BeNYMHax P, d HOpPMaJibHOE HaNnpAXeHne B TOYKeE K nonepevyHoro ce4eHnAa CTepKHA paBHO

3apaHue Ne 7

X y

[lnA cTepyKHA, NOKa3aHHOMO Ha PUCYHKeE, BUAOM C/IOXHOIO CONPOTUBAEHUA ABIAETCA...
BHELEHTPeHHoe CXKaTne +

Kocol u3rnb

n3rnb c KpydeHnem

06K ClyYalt CIOKHOTO CONPOTUBEHUA



3apaHue Ne 8

CTeprKeHb KpPYr/ioro ceyeHUss C OCEBbIM MOMEHTOM conpoTusaeHua W, HarpyxkeH ycunvem P,F u

momeHTom M,. Ycnosue MPOYHOCTU NO KPUTEPUID MaKCUMAJIbHbIX KaCaTe/ibHbIX HHI'IpFI)-KGHVIVI nmeet BuAa...
Y
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3apaHune N2 9

Mpun Harpy:eHumn Bpyca NoayyeHbl 3NIOPbl U3rMHAIOLWMX MOMEHTOB OT BHELIHUX cua M, 1 |M iidz OT
o — JTTFR

eanHuyHou cunbl M: npuBepeHHble Ha puUCyHKe. Pe3ynbTaT BblUMCAEHUA WHTErpana no |

cnocoby BepelarnHa nmeet sua,..
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3apaHue Ne 10

CTepeHb C NPOMEXKYTOYHbIM LAPHUPHBIM 3aKpenaeHnem cxaT cuaoin P. [daunHa ctepxkHa = 2.0m.
Paauycbl nHepUMM NPAMOYroNbHOro NoMepeyHoro ceYeHua CTepxHa iy = 3.4 cm. i, =1.3 cm. 3aBUCMMOCTb
KPUTUYECKOrO HanpAXeHUs oT rMbKocTn A gna ctanm CT. 3 NnpuBeseHa Ha PUCYHKe.

P = =A
%[)!’ — Gp=(300-1), MIla
E
P 200
%D’ _z' 160
~|ey 120 %
¥

20 60 100 p)
KpuThuyeckoe HanpsKeHne AN CTePXKHA PaBHO ... o

240 MMNa
232 MMa
200 MMNa

223 Mna +

MO-20MK-1 ucnonb3yeT CNpaBOYHY0 Y HOPMATUBHO-TEXHUYECKYHO OKYMEHTALMIO C LENbIO aHanM3a COBPEMEHHbIX
NMPOEKTHBIX peLueHnin B obnactn npupoaoobycTporicTBa U BOAONONb30BaHUS

3apaHune Ne 11

Mpu cxKaTUm yNpyroro CTePKHA, MOKa3aHHOTO Ha pUCYHKe, cunol P 2 Pkp popma noTepu ycToinunmsocTu
CTEPXKHA UMEET BUS, ...

P

—_—

fezca s




3apaHue Ne 12

B popmyny ditnepa BXoANUT BEANYMHA Jnin . TAK KAK MPU NOTEPE YCTOMUYNBOCTU U3MMO CTEPKHA MPOUCXOAUT B
NJIOCKOCTM...

nog, yrnom 45° K N0CKOCTAM HaMMeHbLUEeN 1 Hanbosbluen KecTKoCTen
HanbonbLLeNn KecTKOCTH
HaMMeHbLLEN KeCTKOCTU +

NPOW3BOJIbHO HAaK/IOHEHHOM K NNOCKOCTAM HanbonbLe U HAMMEHbLLEN }KeCcTKoCTen

3apaHue Ne 13

[lnA NOKa3aHHOro Ha pUCYHKe cnocoba 3akpenneHna CTepKHA NpuBeAeHHan AAnHA I, NPU BblYMCAEHUN

P% @

KPUTUYECKOM cubl No dopmyne dinnepa pasBHa...

; |

0,71

2|

0.5/

3apaHue Ne 14



Ycnosue NnpoYyHOCTM NO 3HepFETVILIeCKOl7I rmnoTte3se Npo4YHoOCTU nMmeet BUa...

[s]

3apaHue Ne 15

Ecnu Ha aBYyX B3aMMHO-NepneHaMKYNAPHbIX IPAHAX 31eMeHTa ,CI,EVICTBVEOT TOJZIbKO KacaTe/JibHble
HanpAXeHUA T, TO TaKoe HanpA>XeHHoe COCTOAHME Ha3bIlBaEeTCA...

lr

NNOCKUM (A,BYXOCHOE pPacTaXKeHue)

-

NIMHEelHbIM (CxKaTue)
NAOCKMUM (YMCTbIN casur)  +

JINHENHbIM (pacTaXKeHue)
3apaHne N 18

3apaHue N2 16

Yron casura anemeHTa «abcd» pasen 0,00375 pag. KacaTesnbHoe HanpsaxXeHWe B NonepeyHomM ceyeHnm
TpyObl paBHbl ...

M M
-~
affb {
1
ditc \
o
400 MMMa
150 MMMa
300 MNa  +

600 MTla



3apaHue Ne 17
Erxy

tglay, = ———
g, — Oy

Oy — Yron, onpeaenarLwWmi NoIoXKeHUe rNaBHbIX NAOLAA0K.

M=Fd

P
C \\ ( xF

Ona Toukm C tg2 ay pasHo...

15

3apaHue Ne 18

Mpu Harpy»keHnn BankM NPSMOYro/IbHOIO NONEePEeYHOro ceYeHuns BbICOTOM h 1 WKnpuHoOM b B ceyeHnu

BO3HMKAET u3rnbarowmin momeHT M,. HopmanbHoe HanpaXeHne B TOUKe A ce4eHUA PaBHoO...
¥

i
|
Ae

gt

~Po.|;3-
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I
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oo M,
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oo 120,
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3apaHue Ne 19



baska NOCTOAHHOIo NONEepPeYHOro Ce4YeHNs Harpy»eHa cocpeaoTo4eHHbIM MOMEHTOM. M3 KOHCTPYKTUBHbIX
coobparkeHn 3agaH Aonyckaembln npormnb Toukm C [y]. YcnoBue KecTKkocTn gns 6ankm umeet BUA,..

M
‘—IC .

EJ. =const
rl<ly] |
Crax <[]
e [v]

3apaHue Ne 20

MN3rnbatowmin momeHT | M|, aeicreytowmii B ceyeHnn 1-1 (pagom c onopoi), paseH ...

r

Il
s b

2 e
0
Fl +
f_j
2F/

NO-1 omke pelwaeT 3agayu, cBA3aHHble C NPUPOAOOOYCTPOMCTBOM M BOOOMONb30BAaHMEM Ha
OCHOBE MpPMMEHEHUS 3HaHUN B 0OMNacTM eCTeCTBEHHOHAY4YHbIX W TEXHUYECKMX HayK npu
cobntogeHnn akonorndeckom 6esonacHoOCTM 1 kadectea paboT

3apaHue Ne 21

B cTepkHAX 1 1 2, M3roTOBNEHHbIX M3 MaTepurana, MUMEoLEro A0MNyCcKaemMble HaMNPAXKEHUA HA PaCTAXKeHne
[o] , 1 Ha cxkaTue [o] ¢, NPY Harpy>KeHUn CUNOIN P BO3HMKAIOT HaNpAXeHMA No abcoNoTHOMN BENNUYMHE
paBHble COOTBETCTBEHHO C; U O).

YcnoBuA NPOYHOCTM ANA CTEPXKHEN UMEIOT BUA.,..



0, < [0, 0, < [o],
0, < [o0]p, 0, < [o],
0,< [0],,0,< [0]c +

0, < [0, 0, < [o]c

3apaHue Ne 22

B pesynbTate ucnbitTaHMa UMINHAPUYECKOro 0bpasua ¢ naowaabio nonepeyHoro ceyeHusa 100 Mm® 6bina
nosly4yeHa Amarpamma, npeacraB/ieHHas Ha puUcyHKe. MNaowaab Wekn B MecTe pa3pbiBa obpasua
coctaBuna 25mm>. UCTUHHOE CONpPOTUBNIEHME PA3PbIBY UCMbITbIBAEMOro MmaTepuana pPaBHo...

P, xH

40-—=-——=

) S R

201 -
{
177 i

) g3 7 Al v
2 6 10 14 18

400 MMa

1000 Mna +

100 MNa

200 MNa

3apaHune Ne 23

MNpeacTaBneHHasa Ha pUCYHKe AMarpamma COOTBeTCTBYeT...

P

Al

PacCTAXKEeHUIo 06pa3u,a M3 NN1aCTUHHOIo martepuarsa c I'II'IOLI.I,a,D,K0171 TEKYy4YeCTn
PacCTAXKEeHUIo 06pa3u,a M3 NN1aCTUHHOTO MmaTtepuana 6es NnAoWaaKM TeKy4eCcTu

C’KaTUio 0bpasua M3 XpynKoro matepuana +



CXKaTuto 06pa3u,a M3 NNAaCTUHHOIo maTtepuarsa c I'lﬂOLLI,a,CI,KOl7I TEeKy4ecTn

3apaHue Ne 24

Ecnu rpys Becom p, NoABeLIEeHHbIN Ha Tpoce € NAolWaabto ceyeHusa A, NOAHUMAETCA C NOCTOAHHbIM
YCKOPEHUWEM @ , TO YC0BME NPOYHOCTM A8 Tpoca (Npw yCI0BMM MaioCTM Beca Camoro Tpoca) MMeeT Bug,..

i[?} <[o]

P—l——a <[a]
+

|

"o

-
(7+2)<1e1
[

P —a] <[o]

| =
oy

3apaHue Ne 25

Mpu coBnageHnm 4actoTbl COBCTBEHHbIX KO1ebaHMI yNpyron CMCTEMbI C YHaCTOTOM BO3MYLLAOLLEN CUbI ...

cucTema NepexoamuT B COCTOAHUE NMOKOA
amnantyaa KonebaHuit He UsmeHsaeTcA
NPOUCXOAUT YBEIMYEHME aMNANTYAbl KoNebaHuii +

NPOUCXOAUT YMEHbLUEHWE aMNANUTYAbl KONebaHni

3apaHue Ne 26

YKopoyeHne BepTUKAIbHOIO CTEPXKHA, CTaTUYECKM CKATOro yCMAmMem p, COCTaBaAaeT 50 . YKopouyeHue aToro
e CTeEPXKHA Npn NageHNUN Ha HETO rpy3a BECOM p C BbICOTbI H paBHO...



PT

_~|EH

3apaHue Ne 27

Cuna p, KOTOPYO HEOBXOAMMO MPUAOKNUTL K MYaHCOHY (CM. PUCYHOK) A1 TOro, YTO6bl B NCTE TO/ILMHOM t
C Npeaeaom NPOYHOCTM MaTepuana Ha cpes T, NPOAAaBUTb OTBEPCTUE AMameTpom d . paBHa...

7d?

3apaHue Ne 28

ABCONOTHOE YAIMHEHNE (YKOPOUEHUNE) MMeeT PasMepPHOCTb.



M3

3apaHue Ne 29

,ﬂ,OI'IyLLI,EHMEM 06 M30TPOMHOCTU MaTepmanos npegnonaraeTca, 4To...

MaTepuan CoOBEPLUEHHO YNpPYyrui
CBOWCTBa MaTepuasioB B AaHHOM TOYKe Tena no BCemM HanpaBAeHUAM OANHAKOBbI
CBOWCTBa MaTepuasioB BO BCEX TOYKaX Te/la OAUHAKOBbI +

Aedopmaumy MaTepuranos B KaX10M TOUKe Tesia NPAMO MPONoPLMOHa/bHbI HaMPAMXKEHUAM

3apaxue Ne 30

B conpoTuBaeHUM MaTepmanoB Npu BbiIbope pacyeTHOM CXeMbl...

NPMHMMAETCSA, YTO MaTepuasibl UMEIOT PasINYHble CBOMCTBA B Pa3/INYHbIX TOUYKaX Tena
BCE MaTepuasbl PacCMaTPUBALIOTCA KaK CM/IoWHan, og4HOPoAHAA M30TPOMHan, ynpyraa cpega +
BCE MaTepuasbl cuMTatoTcs abcontoTHO TBepAbIMM (Hegedopmupyembimm)

ONA BCeX MAaTepManoB NPUHUMAETCA 3aBUCMMOCTb MEXKAY Harpy3kammu 1 aedpopmaumamm HenHeHas

3apaHue Ne 31

BHYTpeHHMMI/I cnnamu B CONMpPOTUBZIEHNUN MAaTeEPUAZIOB HA3bIBAKOT...

AONO/IHUTE/IbHbIE CUNbI B3aMMOAEVICTBMH meXxay atomamMmu, BO3HMKakowmne scnegcrsme p,ed)opmau,wm Tena
+

CcObBCTBEHHBIV Bec Tena
Cunbl HEPLUUN

Chunbl B3aMMO,CI,EI‘/JICTBI/I‘r'I mexay atomamMmu B Tene

3apaHue Ne 32

[na cTepHA, M306paXKeHHOTo Ha PUCYHKe 3Mtopa HoOpMasbHbIX cua N ByaeT MMeTb BUA, ...
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3apaHue Ne 33

Catuio o6pa3u,a N3 XPYNKOro matepmnasia CoOoTBETCTBYET AMarpamma, npmuBegeHHaa Ha pUCyHKe...

~-

Al

+

Al

Al

P

Py

Al 4

3apaHue Ne 34

B pesynbTaTe UCMbITaHUA LIMAMHAPUYECKOro 06pasLia ¢ NOLaAbI0 NonepeyHoro ceverns 100 mm’ Gbina

nojsiyyeHa gmarpamma, npeacrasneHHasa Ha pucyHKe. Npegen NponopuMOHaNbHOCTU UCMbITbIBAEMOTO
mMmaTepkhana paBeH ...



iy

) S R PR

201 -
157 ;{

Al mm

2 6 10 14 18
100 MNa
170 Mna +
200 MTlla

400 MMMa

3apaHue Ne 35

CTyneHyYaTbIi CTepKEeHb C NI0WAAbI0 NONEepPeYHbIX CEYEeHUM A U 2 A HarpyeH AByMA CUAaMK.

24 4
o
—— i .
g p— —a
é
b a

Vcnoeue I[IPOYHOCTH OIA CTEPHHA HMeeT BHI ...

2F
PRI, 4
A _[G]

3apaHue Ne 36
[}]. - ponyckaemblit yron noBopoTa cedeHus C.

Ycnosue }KecTKOCTU ANA CTEPXKHA UMeeT BUA, ...
1)



o

3apaHue Ne37

Ban KPyrnoro nonepeyvyHoro ce4eHna C noNApHbIM MOMEHTOM UHEPLIN Jp Harpy>eH MOMeHTaMM, Kak
NMOKa3aHO Ha PUCYHKe. BennyumHa KacatenbHbIxX Hal'lp’r'I)KEHMﬁ B TOYKax cevyeHuna C-C, nexalwmx Ha
PacCToAHUK r OT UEeHTpPa cevyeHnA, paBHa...
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3apaHue Ne 38

Mpw unctom casure...

0,=0,0,=0,03=-0 +
0,=0, 0,=-0,03=-0
0,=0,0,=0,03=0

01=0,0,=0,03=0

3apaHue Ne 39

M3 ycnoBmA NPOYHOCTU Bana (CM. PUCYHOK) NpW A0MYCKaeMOM HamnpsXKeHUN Ha KpydeHue [T] NoNspHbIii
MOMEeHT conpoTuenenna W, paseH...
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3apaHue Ne 40

Mpw Harpy»keHnn 6anKkM KPyrnoro nonepevyHoro ce4eHnsa AnameTpom d B CE4EHUM BO3HMKAET M3rMbaroLnin
MomeHT M,

HopmanbHoe HanpaxeHne B TO4Ke A cevyeHUs pasHo ...

0._3Wx
?ch3 +
G_:lfij‘m’Jr
xd’
G_BMX
rd*
6264Mx
radt

NO-2 onk2 OCYyLLECTBNSET KOHTPOSb coBNiogeHNs nepcoHanom npasus Tpy40BOro pacrnopsaka,
TpeboBaHui OXpaHbl TPyAa, KONOrMYECKOM, NPOMBILLIIEHHON U NOXapHOW 6e30nacHOCTH

3apaHune Ne 41

pPi?
[y]- ponyckaemblit nporn6 ceyexuns C. _E] -AencTBuTENbHbIN Npornb cevenmna C. U3 ycnosusa
X
JKECTKOCTMU...
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3apaHue Ne 42

BennunHa nsrnbaroLLero MomMeHTa, 4encTeyloLwero B ceyeHun 1-1, pasHa ...
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3apaHue Ne 43

LLlapHnpHO onepTan 6anka Harpy:KeHa paBHOMEPHO pacnpeneeHHON Harpy3Ko MHTEHCUBHOCTM ( .

OceBOlt MOMEHT COMPOTUBAEHMA NonepeyHoro cevenuna 6anku paseH W. Ycnosume npouHoctn gaa gaHHoii
6anKkn UmeeT BUS, ...



3apaHue Ne 44

Mpu PacTANKEHUMN CTEPIKHA U3 CTanu (MoAy/b ynpyroct matepuana E = 2 - 10° MMa, KosppuumeHT
MyaccoHa W = 0,25) HopmanbHOE HanpsaXKeHMe B ToUKe nonepedyHoro ceyeHma 200 MMa. OTHocuTenbHoe
NM3MeHeHMe AnameTpa pasHo...

3apaHue Ne 45(npaBuabHOro oTeseTa Her)

[Ba HanpAXeHHbIX COCTOAHMA HA3bIBAOTCA PAaBHOOMACHbIMU COCTOAHUAMM, €CAN OHN UMEIOT...

OAMNHaAKOBblE KOQd)d)VILI,MeHTbI 3anaca
OAMHAKOBbIE 3HAKK HanboNbLLMX
OAMHAKOBbIE 3HAKN HOPMaAJIbHbIX HanmeeHMﬁ

OAMNHAKOBbIE 3HAKWU INMaBHbIX HaﬂpﬂH(EHMP’I



