BanakoBckuit HHKEHEPHO-TEXHOJIOTUYECKUI UHCTUTYT — (uiauan ¢peaepaibHOro
rOCYJapCTBEHHOTO aBTOHOMHOI'0 00Pa30BaTEIbHOTO YUPEKACHHUS BBICIIETO 00pa30BaHUs
«HanmoHanpHbIN UCCIIEN0BATENBCKUN ANEPHBIA YHUBEpCUTET «MIUDI»

@PaKyJIbTET aTOMHOM YHEPreTUKU U TEXHOJIOI MU
Kadenpa «IIpomblineHHOE U rpakIaHCKOE CTPOUTETBCTBOY

PABOYASA ITPOTPAMMA
110 AucHMIUIMHE «PacdyeTHble MOIen COOPYKEHUN B MEXaHUKE»

HanpasJjieHusi NOATOTOBKH
08.03.01 «CtpoutenbcTBO»

OcHoBHas npogeccuoHaIbLHAsE 00pa3oBaTe/IbLHAS MPOrpaMmma
«IIpOMBIIITIEHHOE U TPAXKIAHCKOE CTPOUTEIHCTBO»

KBanudukanus BbINIyCKHUKA
bakanaBp

dopMma o0yueHust
OuHo-3a04Has

bamnakoBo



Leab ocBoOeHMsT y4eOHOM AU CHUNIIHMHBI

Lenbto npenogaBaHus IUCHUILUIMHBI «PacueTHblE MOJIENIN COOPYKEHUH B MEXAHUKE SIBIISETCS
MOJArOTOBKAa 0OakajaBpa, CIOCOOHOTO Ha 0a3e TMOJYYCHHBIX 3HAHUW BBIIOJHATH pPacUyeTHBIC
000CHOBaHHS 3JIEMEHTOB CTPOMUTEIBHBIX KOHCTPYKLUMH 3aHUH M COOPYKCHHUH C HCIOJIb30BAHUEM
YHUBEPCAIbHBIX M CIELHUAIUM3UPOBAHHBIX MPOTrPAMMHO-BBIYMCIUTENIBHBIX KOMIUIEKCOB, a TaKXKe
CUCTEM aBTOMAaTHU3MPOBAHHOTO MPOEKTUPOBAHUS.

3ajauu M3y4eHUs] JUCLMIUIMHBL: W3YYE€HUE OCHOB IOCTPOEHMSI PACUETHBIX CXEM 3JaHUH,
COOPYXEHHI W MX DJEMEHTOB, (DOPMUPOBAHHE yYMEHHS ONpEICICHHUS HArpy30K M BO3JCHCTBHU Ha
AJIEMEHTBI COOPYXKEHUHM, (opMUpOBaHHE HABHIKOB aHalu3a pabdOThl KOHCTPYKIUW 3JaHUM U
COOPY)KEHMH M BBIIIOJHEHUS OCHOBHBIX PAacy€TOB I10 MPEAEIbHBIM COCTOSIHUSM, B T.4. C OMOUIbIO
aBTOMAaTU3UPOBAHHBIX PACUETHBIX KOMILJIEKCOB.

Mecrto yueOHoii tucuuniuebl B crpykrype OOII BO

JucuunnuHa Oa3upyercs Ha 3HAHUSAX, MOJYYEHHBIX CTY/IEHTAaMU B pE3yJbTaTe H3y4YEHUS

muctuiinH «TeopeTndeckas MexaHukay, «OCHOBBI apXUTEKTYPhl U CTPOUTEIBHBIX KOHCTPYKIIAM.
KoMnerenunun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOCHHUS M CHUIITUHBI
B mpouecce ocBoeHMs aHHOW JUCHMIUIMHBI y CTyAEHTa (OPMHUPYIOTCS CIEAYIOLINe

KOMITETEHIINH:
YHHUBepcaJbHbIe
Kon Haumenosanue
KOMITETEHI! NHaukaTopsl TOCTHXEHUST KOMITETEHITNA
1/1 KOMIIETEHITUN
YKII-2 Crnioco0eH uckaTh 3-VKII-2 3uate: MmeToauku coopa u 06padboTku
HY)KHBIC HCTOYHHKH MH(GOPMALIMU C UCTIOIb30BaHUEM LU(POBBIX CPENICTB, a
nH(pOpMAalLIUY U IaHHBIE, | TaKXKe aKTyalbHbIE POCCUIICKUE U 3apyOexKHbIe
BOCTIPUHUMATh, HMCTOYHHUKHU MH(MOpMaIuu B cepe mpodeccHoHaTbHON
aHAJIN3HPOBATh, NEeSITeIbHOCTH, IPUHIIMITBI, METOIbI M CPE/ICTBA
3alIOMUHATh U pelIeHns CTaHAapTHBIX 3a7a4 Ipo(decCHOHATbHON
nepenaBaTh NEeSITEIbHOCTH C UCIIOJIb30BAaHUEM LIU(PPOBBIX CPEICTB U
HH(POPMAITHIO C C y4E€TOM OCHOBHBIX TpeOOBaHU HHPOPMAITUOHHOM
UCIIOJIb30BaHUEM 0e30MacHOCTH
U (pPOBBIX CPEACTB, a VY-VKII-2 YMeTh: IpUMEHATh METOUKH ITOMCKA, cOOpa
TaKXKe C IOMOIIBIO 1 00pabOTKU HHPOPMAIUH; C UCIIOJIb30BAHUEM
QITOPUTMOB TpU padoTe | HUPPOBBIX CPEICTB, OCYLIECTBISITh KPUTUUECKUIN
C TIOJTy4YEHHBIMU U3 aHaJIU3 U CUHTE3 HH(GOPMAIIUH, TOITYYeHHOM U3 pa3HbIX
Pa3IUYHbIX UCTOYHUKOB | HCTOYHHUKOB, M pEIIaTh CTAaHAAPTHBIC 3aa4n
JAHHBIMU C IIEeJBIO npodeccnoHanbHOM NESTENLHOCTH C UCHOJIB30BAHUEM
a¢ddexTuBHOrO U(GPOBBIX CPEJICTB U C YIETOM OCHOBHBIX TpeOOBaHUMN
UCIIOJIb30BaHUS nH(GOPMAIMOHHON 6€30MacHOCTH
IIOJIy4YEHHOU B-VYKII-2 Bnaners: MmeTo1amMu rmoucka, coopa u
uH(bOpMaLUU AJIs 00paboOTKH, KPUTHUECKOTO aHATN3a U CHHTE3a
peleHus 3a1au uH(GOPMALIMHU C HUCTIONb30BaHUEM U(POBBIX CPE/ICTB
JUIS PEIICHUs TOCTaBIEHHBIX 3a/a4, HAaBbIKAMH
[OJITOTOBKHM 0030pOB, aHHOTAIM, COCTaBJICHUS
pedepaToB, HAYUHBIX JOKJIAJOB, MyOIHKAIUN U
6ubimorpaduu No Hay4HO-HCCIIEI0BATENBCKOM padoTe
C MCIIOJIb30BaHUEM IIU(PPOBBIX CPEJCTB U C YUETOM
TpeboBaHU HHPOPMAIIMOHHOW 0€30MaCHOCTH
npogeccuoHaIbHbIE
Kon HaumenoBanue
KOMIETEHIIN WNHpaukaTopbl 1OCTUKEHUS KOMIIETEHIINH
u KOMIETEHIUU
[1K-2 Cnioco6en yuyactBoBaTh B | 3-1IK-2 3HaTh: HOpMATUBHO-TEXHUYECKYIO U
IIPOEKTUPOBAaHUH METOINYECKYIO0 JOKYMEHTAIUIO, YCTaHABIMBAIOLIYIO
31aHUM, COOPYKECHUH, TpeOOBaHUS K 37JaHUSM U COOPYKEHHIM
WHXKEHEPHBIX CUCTEM, IIPOMBIIJIEHHOTO U TPa’KIAHCKOTO CTPOUTEILCTBA




IIJIAHUPOBKE U 3aCTPOMKE
HAaCCJICHHBIX MCCT B
COOTBCTCTBHHU C
TCEXHUYCCKUM 3aJaHUCM
C MCIIOJIb30BaHUEM
YHUBCPCAJIBbHBIX U
CIICUAJIM3UPOBAHHBIX
IPOrpaMMHO-
BBIYHUCIIUTCIBbHBIX
KOMIIJICKCOB U CUCTEM
ABTOMATHU3UPOBAHHOI'O
MIPOCKTUPOBAHUA

V-IIK-2 YMeTh: BBIOHpATh U CHCTEMATU3HPOBAThH
uH(pOpMaLrio 00 OCHOBHBIX MTapaMeTpax TEXHUYECKHX
¥ TEXHOJIOTUYECKUX peIIeHUi B cepe
IIPOMBILIIEHHOTO U I'PaXkAAHCKOTO CTPOUTEIBCTBA IS
IPOEKTUPOBAHUS; OPOPMIISATH TEKCTOBYIO U
rpaM4ecKyro 4acTH MPOEKTa 3AaHUS HITH COOPY>KEHUS;
NPECTaBIIATh U 3alIMIIATh PE3YAbTaThl paboT 10
IPOEKTHPOBAHUIO, PACIETHOMY 000CHOBAHUIO U
KOHCTPYUPOBAHHIO CTPOUTEIBHBIX KOHCTPYKIIUI
31aHUM ¥ COOPYKEHUH ITPOMBILIUIEHHOTO U
IPa’KIaHCKOTO CTPOUTENBCTBA

B-IIK-2 Bnaners: HaBbIKaMU MPOEKTUPOBAHUS
KOHCTPYKIUH 3/1TaHUH U COOPYKEHHI Ha OCHOBE
BAPUAHTHOTO ITPOEKTUPOBAHUS C UCIIOJIb30BaHUEM
YHUBEPCAIbHBIX U CIELUAIN3UPOBAHHBIX IPOTPAMMHO-
BBIYMCIIMTENIBHBIX KOMIUIEKCOB U CUCTEM
ABTOMAaTHU3UPOBAHHOIO IPOEKTUPOBAHUS; METOAUKON
OLICHKH TEXHUYECKUX U TEXHOJIOTMYECKUX PELICHUN B
cdepe MPOMBIIIIEHHOTO U TPa)XAaHCKOrO
CTPOUTENBCTBA

3azlaqn BOCIIMTAHUSA, P€ATIN3YEMBIC B pAMKaX OCBOCHUA TUCHUIIJIMHBI
B IIPpOoHECCE OCBOCHMUA JIaHHOfI JUCHUIITIMHBI pCaIM3YIOTCA CICAYIOMMNE 3aJa9 BOCITUTAHUA:

Hcnoan3oBanue
Co3nanue Bogieuenue B
Hanpasnenue . BOCIIUTATEIbHOIO
ycJ10BMii, . Pa3HOILIAHOBYIO
/uenu MOTEeHUAJIa Y4eOHOoM
odecreYuBaOIIMX BHEY4eOHYIO /1eITeJIbHOCTh
AUCHUTLTHHBI
IIpodeccnonanbHbI MOTYJIb
IIpodeccuona | - popmupoBanue Hcnonws3oBanue [ToBbllIeHNE 3HAHUH TTO
JbHOE KYJIbTYpbI BOCIIUTATEIBLHOTO uH(popMaTHu3auu oOUIecTBa U
BOCIIUTAHUE UH(GOPMAIMOHHON | MOTEHIMAaNa KOMMYHUKAIIMOHHBIX
0€30MacHOCTH JTUCIUILIAH TEXHOJIOT U JUIsl pelIeHUs
(B23) poeCCUOHATBHOTO KOMMYHUKATUBHBIX U
MOyJIst JUId | IO3HAaBaTeNIbHBIX 3aj1a4
dbopmupoBanue CTYJCHTaMH.
0a30BBIX HaBBIKOB
uH(pOpMaIMOHHOM
0€30MacHOCTH  4epe3

K

HN3YUCHUC MOCIEACTBUM
XaJIaTHOI'O OTHOIICHHA

UHGOPMALHOHHBIMH
CHCTEMaMH,
JTAHHBIX
NIEpCOHAJIbHBIC
JTAHHBIE),
METOIaxX
3JI0YMBITLICHHUKOB,
MNOTEHIIMATILHOM ypOHE
[I0JI30BATEIISAM.

pabote c

06azamu
(BKITIOUAst

npueMax Hu

CTpykTypa H cofepkaHue y4eOHOM JUCHUNINHBI

JlucuumninHa mpenoiaeTcs cTyeHTaM B 7-oM cemectpe. OO0Imas Tpya0eMKOCTh JUCIUTUTHHBI
cocTaBisgeT 4 3aUeTHBIX eNUMHHIIBI, 144 ak. Jaca.
Kanennapusliii nian




Ne | Ne| HaummeHnoBaHMe pasaeia Buabl yueOHoi AtTecra Makc
P T (TeMbl) IMCUMILINHBI JesiTeJIbHOCTH (B Yacax) s U
a e % 2 pa3zaeina MaJlb-
3 M = b (¢popma¥) HbI
i Bl } ° E oas
e o = § e 3a
, AEREEEAE pase
a A (5 |15 |2 |Q aE
Pa3nes 1. OcHOBHbBIE OHATHS U TeOpeTHYECKHe NMP00JIeMbl MOeJIMPOBAHNS
1 1 | Pacuernsie MoneNH M pacyeTHbIe | 22 4 4 4 110
CXEMBbI KOHCTPYKIHIA.
1 2 | KoHCTpyKTHBHEIE cuctemsl | 16 2 2 2 10
3JTAaHUIN Y COOPYKEHHM.
1 3 | Harpyskm wu Bo3meiictBuss Ha | 11 2 2 2 5 T.1 20
KOHCTPYKIIUH.
Pa3nes 2. CoBpeMeHHbIe YHCIEHHbIE METO/Ibl PeaTu3alui pacieToB
2 | 4 | Mogenu rpyHTOBBIX OCHOBaHMiA. | 11 2 2 2 5
2 5 [DOyHIaMEeHTbI 371aHUH 111 2 2 2 5
COOPY’KEHHI.
2 6 | Pacuernsie momem | 11 2 2 2 5
MHOTO3TKHBIX — TPKIAHCKUX
3IaHIN
2 | 7 | Pacyernple Monem KapkacHbIX | 11 2 2 2 5
MPOMBIILICHHBIX 31aHUI
2 8 | CAIIP TS crarmyeckoro | 15 2 2 2 9 T.2 30
pacyera KOHCTPYKIIHIA.
Hroro 144 | 18 18 18 | 54 50
Bua npoMeskyToO4HO# aTTecTAlNU C) 50

* - COKpallleHHOe HauMeHOBaHue (hOPMBI KOHTPOJIS

** - cymMMa MakCHUMalbHBIX OaylIoB oJkHA ObITh paBHa 100 3a cemectp, BKIIIOYas 3a4eT U

(wnm) sK3aMeH
CoxpanieHHOe HaUMEHOBaHHE ()OPM TEKYIIIEro KOHTPOJISI ¥ ATTECTAIUU Pa3JIeNIOB:

O0o3Hauenue ITosHoe HauMeHOBaHHeE
T TectupoBanue
] DOK3aMeH

Copep:kanue JeKIHOHHOTO Kypca

Tema nexuun. Bonpocel, orpadarbiBaemMble HA JJeKIHU Bcero | YueOHno-
4yacoB | MeToAnYeC
Koe
olecnevyeH
ue
1 2 3
Jlekuus 1. PacueTHble MOJe/IH M PACYETHBIE CXeMbl KOHCTPYKIHIA. 4 1-4
1. Knaccugukaius pacueTHbIX CXEM.
2. Tunsl onop, BUJbl KHHEMAaTHYECKUX CBSA3EH.
3. 'eomeTpuueckas HEU3MEHSIEMOCTb CUCTEM.
Jlekuus 2. KOHCTPYKTHBHBIE CHCTEMbI 31aHUI U COOPYKEHHIA. 2 1-4
1. Hecymuit ocTOB 31aHUSI.
2. Hecyiue u orpaxaaromue KOHCTPYKIHH.
3. PamHbIe, cBsI3eBbIE M PAMHO-CBsA3EBbIe cUCTeMbl. O0ecreueHrne NpoCcTpaHCTBEHHOM
JKECTKOCTH 3/1aHUM.
4. lebopMalimoOHHbIE MIBHI.
Jlekuus 3. Harpy3ku u Bo31eiiCTBHSI HA KOHCTPYKIIHH. 2 1-4
Jlekuus 4. Mopesin rpyHTOBBIX OCHOBAHMIA. 2 1-4




Jleknus S. @DyHIaMEHTHI 31aHHI U COOPYKEHUI. 2 1-4

Jlexnus 6. PacueTHbIe MO/IeJIM MHOTO3TAKHBIX I'PAKIAHCKUX 31aHUI 2 1-4

1. 31aHusd ¢ )KeCTKON M yIpyroi KOHCTPYKTUBHOM CXEMOH.

2. Cxema nepefjaun rOpu30HTAIBHBIX M BEPTUKAJIBHBIX HATPY30K HA KOHCTPYKIIUH.

3. OO0ecrnieueHue MPOCTPAHCTBEHHOW MKECTKOCTH MHOTOSTAKHBIX TPAKIAHCKUX

3nanuii. 4. BeIOOp pacyeTHBIX MOJIENIE MHOTOITAXHBIX IPaKIaHCKUX 3/1aHUM.

5. OcobeHnHoCTH PabOTHl PAMHBIX, CBSA3EBBIX U PAMHO-CBSI3EBBIX CHCTEM.

Jlekuus 7. PacueTHble MoJe/IH KaPKACHBIX POMBbILJICHHBIX 31aHUI 2 1-4

1. DnemeHTHI Kapkaca; Harpy3KkH Ha Kapkac.

2. IlonepeuHsle pambl, UX PACUETHBIE CXEMBI.

3. [loHsTHE O PO/IOIBHBIX pamax.

4. ObecrnieueHne MPOCTPAHCTBEHHOM KECTKOCTH KapKACHBIX 3JJaHUH.

5. Boibop pacyeTHbIX MoJeled OJHOATAKHBIX M MHOTO3TAXKHBIX IPOMBIIIIEHHBIX

KapKaCHbIX 3/IaHUM.

Jlekums 8. CAIIP 151 cTaTH4ecKoro pacyera KOHCTPYKIIUIA. 2 1-4

HTtoro 18

IlepeyeHb MPpaAKTHYECKUX 3AHATHI
Tema npakTuyeckoro 3aHsiTUs. 3aJaHusi, BONPOCHl, 0TpadaTbiBaeMble HA Bcero | YueoHo-
NPAKTHYECKOM 3aHATHH 4yacoB | MeToau4ec
Koe
obdecrieyeH
ue
1 2 3

IIpakTHyeckoe 3aHsaTHe 1. PacyeTHBIC MOIENTH M pacUETHBIE CXEMBI KOHCTPYKITHH. 4 1-4

Pacuet KOHCTpYKLIMIT IO TPEACIBHBIM COCTOSTHUSIM.

Pacuer KoOHCTpyKUMI 1O MpenenbHbIM COCTOSIHUSAM. [IpoBepka MNpOYHOCTH U

YCTOMYMBOCTH IIEHTPAJIBLHO CKATOW METATIMYECKOW CTOWKHU. [IpoBepka mpoyHOCTH U

YCTOMYMBOCTH M3rM0AEMOTr0 AEPEBSIHHOTO 3JIEMEHTA.

IIpakTuyeckoe 3ansATHe 2. KOHCTPYKTUBHBIE CUCTEMBI 3/IaHU U COOPYKEHUH. 2 1-4

CueroBele Harpy3ku. OnpeaeneHue HOPMAaTUBHOM M PacUYETHOM CHETOBOW Harpy3Ku

Ha DJEMEHT IMOKPBITUS B 3aBUCUMOCTU OT KJIMMAaTUYeCKOro pailoHa u (popmbl

nokpeiTus. OrnpeneieHre HOPMATHUBHBIX U PAaCUYETHBIX HArpy30K Ha HECYIIYIO

KOHCTPYKIUIO MMOKPBITUS 3/IaHUSI.

IIpakTnyeckoe 3ansiTue 3. Harpy3ku u Bo3AeiicTBUSA Ha KOHCTPYKIIHH. 2 1-4

Harpy3ku Ha KOHCTpYKIMH 37JaHMii U coopyxkeHHil. [locTosHHbIE U BpeMEHHbBIE

Harpy3ku. HopmartuBHeie u pacueTHble Harpy3ku. Pabora c CII 20.23330.

Omnpenenenne Harpy3ok OT COOCTBEHHOTO Beca KOHCTpykuuid. OmpeneneHue

MOJIC3HOM HArpy3Kd Ha NEpeKphITHEe OT Joaed u obopynoBanue. OmnpeneneHue

Harpy3Ku OT CKJIaupyeMbIX MaTtepuanoB. KoapduumenTsl Haie)KHOCTH 110 HArpy3Ke.

3aMeHa Harpy30K paBHOMEPHO PACIPENEICHHON SKBUBAJICHTHON Harpy3Kou.

IIpakTnueckoe 3ansTue 4. Moenu rpyHTOBBIX OCHOBAaHUM. 2 1-4

IIpakTnyeckoe 3ansaTne 5. OyHAaMEHTHI 34aHUNA U COOPYKEHUH. 2 1-4

Br160op pacueTHO# cxeMbl oTaenbHOro gyHnamenta. COOp Harpy3oK Ha OTHENbHBIH

(byHAMEHT.

IIpakTHyeckoe 3ansaTHe 6. PacueTHble MOJEIM MHOTOATAXKHBIX TI'PAXKIAHCKUX 2 1-4

3IaHUN

IIpuBeneHne Harpy3ku, paclpeieieHHON IO IUIOIIaad, K JIMHEHHOW paBHOMEPHO

pacnpeneneHHoil. OnpeneneHue pa3MepoB U O4epTaHUs I'py30BOH miomaan. Cxemsl

neperayd Harpy30K MOHOJMTHBIMUA U COOPHBIMU TUTUTAMU TMEPEKPHITHI Ha OMOPHI.

COop Harpy30k Ha OaJIKH >Ke1e300€TOHHOTO MEPEKPBITHSL.

IIpakTHyeckoe 3anaTHE 7. PacueTHble MO/IENN KapKACHBIX MPOMBIILICHHBIX 3AaHUI 2 1-4

COop Harpy30K Ha BEPTUKAIHHBIC SJIECMEHTHI.




Omnpenenenue pa3MepoB IPy30BOil IJIOMIAH I KOJIOHH. [IpuBeaenne HarpysKH,
pacrpeieIeHHOM MO TUIOIMAAH, K COCpeoToOueHHOM. COOp Harpy30K Ha KOJIOHHY.

IpakTuyeckoe 3ansaTue 8. CAIIP mist cratudeckoro pacuera KOHCTPYKIIHA.
CocraBieHHE pacyeTHON CXEMbI, OIPEAEICHUE HArpy30K Ha OJHOSTaXKHYIO
MOTIEPEUHYI0 paMy MPOMBIIIICHHOTO 37aHus 0e3 MOCTOBbIX KpaHoB. Pabora ¢ IIK
JIMPA. 3ananue xecTKocTed 31eMeHTOB. OIpelesieHne pacuyeTHbIX COYEeTaHUM
ycunuid. [IpocMoTp asmrop ¥ MO3auK ycuiaud B asemeHTax. lIpocmotp weprexen
AJIEMEHTOB.

Hroro

18

Ilepeyenn J1abopaTopHBIX padoT

Tema n1aGopaTopHoii padoThl. 3a1aHus, BONPOCHL, 0TpadaTbiBaeMble Ha
JabdopaTtopHoii padore

Bcero
9aCOB

YuebHo-
METOaHuYeC
Koe
odecneuyeH
ue

1

N

3

[TocTpoenne pacueTHOM cxembl 3qaHus. PaboTa ¢ HOPMATHBHOM JOKyMEHTAIMen

o

1-4

OrnpeneneHre HOPMATUBHOM M PACUETHON CHETOBOM HATPY3KM Ha JIEMEHT HMOKPBITHUS
B 3aBHCHUMOCTH OT KIMMaTHYeCKOro paiioHa u (opmbl mokpeiTua. OmnpeneneHue
HOPMAaTHBHBIX U PACUETHBIX HATPY30K HA HECYIYIO KOHCTPYKIUIO ITOKPBITHUS 3/1aHHUS.

1-4

Ompenenenre HArpy3ok OT COOCTBEHHOTO Beca KOHCTpyKumid. OrnpeaeneHue
MOJIC3HON HArpy3Kd Ha TMEpPEKphITHE OT Joaed W obopyaoBaHue. OmpeaeneHue
Harpy3Ku OT CKJIAJUPYEMbIX MaTEPHAJIOB.

Moienu rpyHTOBBIX OCHOBaHUH.

DOyHIAMEHTHI 3JaHUN U COOPYKEHHII.
Bri6op pacuetHoil cxeMbl oTaenbHOro ¢ynaamenta. COop Harpy3ok Ha OTAENbHBIH
dbyHIaMEHT.

[IpuBeneHne Harpys3kH, pacupeieiCHHON MO IUIOIAAH, K JIMHEHHOW paBHOMEPHO
pacnpenenenHoii. OnpeieneHne pa3MepoB U OYepTaHHs IPpy30BOH muiomaand. Cxembl
nepeaayyl Harpy30K MOHOJUTHBIMH U COOPHBIMU TUIMTAMH TMEPEKPBITUH HA OIOPHI.
COop Harpy30k Ha OAJIKH JKeJIe300€TOHHOTO MEPEKPHITHS.

14

COop Harpy3o0k Ha BEpTHUKAIbHbBIC JIEMEHTBHI.
Omnpenenenre pa3MepoB IPy30BO IJIOMIAAN Ui KOJIOHH. [IpuBeneHne HarpysKku,
pacnpeieIeHHO Mo TIIoIAH, K cocpenoToueHHoN. COOp Harpy30K Ha KOJIOHHY.

CocraBineHHEe pacyeTHOM CXEMBbI, OINpPEACICHUE HArpy30K Ha OJHOATAXKHYIO
MOTIEPEUHYI0 paMy MPOMBIIIJICHHOTO 37aHus 0e3 MOCTOBbIX KpaHOB. Pabora c¢ IIK
JIMPA. 3apmanue XecTKocTed 31eMEHTOB. OIpelesieHne pacdyeTHbIX COYETaHUM
yewinid. IIpocMoTp smrop ¥ Mo3auK ycuinuil B anemeHTax. lIpocMorp ueprexeit
JJIEMEHTOB.

14

Hrtoro

18

3aganus 11 CAaMOCTOATEIbHON Pa0doThI CTYICHTOB

3agaHusi, BONPOCHI, VIS CAMOCTOSITEILHOTO H3y4eHusl (3a1aHH) Bcero
Yacos

Y4yedHO-
MEeTOANYeCKoe
odecmeyeHue

1 2

KOHCTpyKTHBHBIE ~ CHUCTEMBl yHUKAIbHBIX 3JaHUH —  CTBOJIbHA, 10
000JI0YKOBas1, CTBOJILHO-000I0YKOBas, MOCTOBASI CUCTEMEL.

1-4




Hcropus pa3BuTHs METOAOB pacyeTa MHKEHEPHBIX KOHCTpYKUUNA. Merox 10 1-4
JOIIyCKaeMbIX HalpsDKeHHW. Meron paspymaromux ycunuid. Meron
IIpe/IeNbHBIX COCTOSIHMM. VX penmyIiecTBa U HEJJOCTaTKU

[IpocTeiimme MOAETN TPYHTOBBIX OCHOBaHMU. OOJIacTH MX MPUMEHEHHS. 10 1-4
Y4er B3aUMOACUCTBUS KOHCTPYKLMH H T'PYHTOBBIM OCHOBAaHHUEM.
Pacnipenienienne HanpspDKEHUH OT COOPYKEHMSI B TPYHTOBOM MacCCHUBE.

Knaccudukanus ¢dyanamentoB. JIleHTOYHBIE (QYHIAMEHTBI TIOJ CTEHBI 5 1-4
3laHUM C JKECTKOM M YNpPYrod KOHCTPYKTHBHOM cxeMou. OTaenbHbIe
(GbyHIaMEHTHI 1O/ EHTPATBHO U BHEIEHTPEHHO HArpYy)KEHHBIE KOJIOHHBI
[Tnutabie hyHAaMeHTH. OCOOEHHOCTH PabOTHI IIIMTHBIX (PYHIAMEHTOB.
BepTukanbHOoe M TOPU3OHTAIBHOE JIABJIEHUE IPYHTa Ha COOPYKEHMS.
OcoOeHHOCTH paboThl U pacuera MOANOPHBIX CTEH. PacueTHble cXeMbl U
Harpy3Kku, AeHCTBYIONINE HA MOATIOPHBIE CTEHBI.

KoHCTpyKTHBHBIE 3JIEMEHTBI METAUNIMYECKUX KOJIOHH. Harpy3ku Ha 5 1-4
KOJIOHHBI, 0COOE€HHOCTH pPaboThl. CHocoObl COEIWHEHMS] KOJIOHH C
dbyagamentamu. CriocoObl ONMMPaHUST METAITUTMYECKUX OAJIOK Ha KOJIOHHBI.
Bb160p pacyeTHON cXeMbl KOJIOHH.

Knaccudukanuss  kene300eTOHHBIX — mepekpbhiTuil.  Pebpuctele  u 5 1-4
0e30anouHble TepeKpbITUs. Harpy3ku Ha MeXAydTaKHble NEPEKPBITHS.
PacuerHble cxembl kene300eTOHHBIX MIUT U pedep. KoHCTpykTHBHBIE
AJIEMEHTHI COOPHBIX KeNe300eTOHHbIE MEePeKPhITUil. PacueTHble cxeMbl U
0COOEHHOCTH pabOTBHl DJIEMEHTOB. PacdeTHble MOJENU DIIEMEHTOB
KECCOHHBIX  JK€JIe300€TOHHBIX NepekpbITHil. OcoOeHHOCTH PabOTHI
NEPEKPBITUI C IUINTAMU, ONIEPTBIMU IO TPEM CTOPOHAM U 110 KOHTYpY.

[TepexkpeiTiisi 10  MetaumyeckuM — Oankam. CrocoObl  omupaHus 5 1-4
METAJUIMYECKHX OajlOK HA CTEHBl M KOJOHHBL. WX pacdeTHbIe CXEMBl U
ocoOeHHOCTH paboThl. [lepekpriTrs MO AepeBsHHBIM Oankam. OnupaHue
JCPEBSHHBIX OaJlOK HAa CTEHBl W KOJOHHBL. BBIOOp pacyeTHBIX CXeM.
CoenuHeHHE DIIEMEHTOB METAIUTMYECKHX KOHCTPYKIHIA; Ae(popMaTHBHBIC
XapaKTepUCTUKH  coequHeHnd. CrocoObl  COCAMHEHUS  JJIEMEHTOB
JICPEBSTHHBIX KOHCTPYKITUH.

Merammueckue ¢depMbl MOKpHITUH. PacueTHbie CXeMbI U OCOOCHHOCTH 4 1-4
paboThl MeTayuUeckux 6aok u ¢pepm. Cs3u 1o pepmam.

JlepeBsiHHBIE ~ CTPONMIIBHBIE CHCTEMBI, OOJAacTH WX I[PUMEHEHHUS.
PacueTHble cXeMbl 1 0COOCHHOCTH PabOThl KOHCTPYKITHIA.

HUroro 54

PacyerHo-rpagmueckas padora He MpPeAyCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBas paGora He npegycMOTpeHa y4eOHbIM IIJIAHOM

KypcoBoii npoexT He npeaycMOTpeH y4eOHbIM IVIAHOM

Oo0pa3oBarejibHbIE TEXHOJIOTHHU

[Ipu peanuzaumuu ydeOHOro Marepuana Kypca HCIOJB3YIOTCS Pa3IMuHble 00pa3oBaTelbHbIE
TEXHOJIOTUH, CHOCOOCTBYIOLIME CO3/aHUI0 arMoc(hepbl CBOOOAHON M TBOPUECKOW AMCKYCCHHU Kak
MEX]ly MperoiaBaTesieM U CTYJICeHTaMH, Tak M B CTyJAeHuecKoil rpymme. Llensio mpu sToM sBisercs
BBIpa0OTKAa y CTY/AEHTOB HABBIKOB M KOMIIETCHLUH, MO3BOJSAIOMIUX CAMOCTOSITEILHO BECTH
HCCIIEI0BATENLCKYIO U HAYYHO-TIEJarorn4ecKyto paboTy.

[IpakTyeckass MOATrOTOBKA MpH peanu3alii y4eOHOW IAMCUUIUIMHBI OPTaHU3YeTCs IMyTeM
MPOBEACHUS MPAKTUYECKUX 3aHATUH, NPEAyCMAaTPUBAIOIIUX y4acTHE OOy4aloIIUXCS B BBIIOJHEHUH
OTJIENIbHBIX 2JIEMEHTOB PabOT, CBSI3aHHBIX C OyaylIel nmpodeccuoHaIbHON 1A TENbHOCTHIO.

[IpakTryeckas MOArOTOBKA TAaKXKe BKIIOYAET B ce0sl 3aHATHS JICKIIMOHHOTO THIA, KOTOpPBIE
NpeaycMaTpuBalOT — mepeaady yueOHoil uHpopMmanuu  oOydaomumcs, HEOOXOOUMON Uit



HOCJIEIYIOIIETO BHINOJHEHUS padoT, CBA3aHHBIX C OyaylIel MpogecCHOHAIBHOM JeSITEeNbHOCTBIO.

AyIuTOpHBIE 3aHATHSI IPOBOASTCS B BUJE JeKuuil ¢ ucnoas3zoBanueM [IK u komnbrorepHoro
IIPOEKTOPA, IPAKTHUYECKUX 3aHATUH, C wucnoiab3oBanueM IIK mnpu mnposeneHum pacuderos.
CamocrosTenpHas paboTa CTyICHTOB IPOBOAUTCS O] PYKOBOJCTBOM IIperoiaBaTeNei, ¢ OKa3aHHEM
KOHCYJbTallU M TMOMOIIM IPU IOATOTOBKE K KOHTPOJBHBIM pabOTaM, BBIIIOJHEHUU JOMAITHUX
3alaHul

DoH/I OLICHOYHBIX CPEACTB

@DOHJT OLIEHOYHBIX CPEJICTB MO JAUCHUIUIMHE 00ECIIeYnBaeT MPOBEPKY OCBOCHUS IJIaHUPYEMBbIX
pe3ynbTaToB OOy4yeHHUs! (KOMIETEHLUMH M UX HHIUMKATOPOB) MOCPEICTBOM MEPONPUATUN TEKYILErO,
PYOEKHOTO U IPOMEKYTOYHOTO KOHTPOJIS TIO JUCIUTUINHE.

Ces3p Mexay (GopMUpyeMbIMH KOMIETEHIMSIMU U (OopMaMU KOHTPOJII HUX OCBOCHHUS

IIPEJCTaBIICHA B CIEAYIOIIEeH TabIuLe:

Ko 1 naumenosanue
Ne HanmeHoBaHrEe KOHTPOJIUPYEMBIX WHAUKATOPa HanmenoBanue
n/m pa3aenoB (TeMbl) JOCTHKECHUS OLIEHOYHOI'O CPEJCTBA
KOMTISTEHITHI
2 ceMecTp
Bxo1HOM KOHTPOJIb
1 BxoaHoi1 KOHTPOJIB Bornpocst sxozxoro
KOHTPOJIs1 (MMCbMEHHO)
ATTecTanus pas/ie’oB, TEKYIIUA KOHTPOJIh YCTIEBAEMOCTH
2 KOHCTPYKTPIBHI)IG CHCTEMBI 3-YKII-2, V- YKII-2, B- TectupoBanue
3manuii. O0Me cBEaeHUs O VKII-2
(TUCHEMEHHO)
pacueTHbIX MOJIETISIX
3 Pacuernbie momenu ocHoBanuit u | 3-T1K-2,V-I1IK-2, B-TIK-2, 3- | TectupoBanue
dbyHIaMEHTOB VYKII-2, V- YKII-2, B- (TUCHEMEHHO)
YKII-2
4 Pacuernbie Mozeny 30aHui U 3-I1K-2,Y-IIK-2, B-TIK-2, 3- TectupoBanue
coopyxeHuil. Mcrionp3oBanue VYKII-2, V- YKII-2, B- (TUCBEMEHHO)
CAIIP nipu pacuere VYKII-2
CTPOUTENBHBIX KOHCTPYKIUI
31aHUN U COOPYKEHUI
[TpomexyTouHas aTTecTanus
5 OK3aMeH 3-T1IK-2,V-TIK-2, B-TIK-2, 3- | Bompocs k 3k3aMeHy
VYKII-2, V- YKII-2, B- (TUCBMEHHO)
YKII-2

Bxogunoit KOHTPOJIb HNpCAHA3HAYCH JIsI BbIABJIICHUA HpO6€J’IOB B 3HaHUAX CTYACHTOB U

TOTOBHOCTH HUX K IOJYYCHHUIO HOBBIX 3HAHUM. OI.[CHO‘-IHBIC cpeacrtBa Uik BXOAHOTO KOHTPOJIA
NpeACTaBJIAOT co0oi BOIIPOCHI, KOTOPBIC 3a1a0TCA CTYACHTAM B yCTHOﬁ (bopMe.

Hepeuenb eonpocos 6X00H020 Konmpoiia

BOHpOCLI BXOJAHOTO KOHTPOJIA.

1. Ionatus nedopmaiyu, OTHOCUTENHHON eOpMaIIHH.
2. llonatue Harpy3ku. Buubsl Harpy3ok B 3aBUCHMOCTH OT cloco0a HUX NPUIOXKEHUS.
Pacnpenenennas, MHelHas, COCPEAOTOYCHHAS HATPY3KH.
3. Buzpl Harpy3o0k 10 XapakTepy BO3AEHCTBUS.

4. Tlonsatue napel cui. [lonsTue MOMEHTA, EAMHNIIA U3MEPEHUS MOMEHTA.
5. IloHsATHE pacyeTHON CXEMBI KOHCTPYKIUU.
6. Ilonsarue 3maHust u coopyxeHus. [lpumepsl MH)KEHEpPHBIX coopyxeHui. Hecymwue u
HEHECYIIUE IEMEHTHI 3JaHUN U COOPYKEHUH, UX (PYHKIIMOHAIBHOE Ha3HAYEHUE, TPUMEPBI.




Texkymuil KOHTPOJIb — 3TO HENPEPHIBHO OCYIIECTBIIIEMBI MOHMTOPUHI YPOBHSI YCBOCHUS
3HaHWA ¥ (POpMHpOBAHMS YMEHHUW M HABBIKOB B TEUYCHHE cemecTpa. TeKyluil KOHTPOJIb 3HAHUU,
YMEHUH ¥ HaBBIKOB CTYACHTOB OCYIIECTBISIETCS B XOJ€ Y4eOHBIX (AyJUTOPHBIX) 3aHSATHA,
IIPOBOJMMBIX 10 pacnucaHuio. @opMaMM TEKYILETO KOHTPOJIA BBICTYIIAIOT ONPOCHI HA MPAKTUYECKUX
3aHATHUSX, JOKIAIbl U pedepaTsl.

Ilepeuens mem 0151 no02omosKu 00K1a0a UIU pehepama:

1. MaTemaTHueckoe MOJEIMPOBaHHUE KaK CIoco0 pelieHus 3aayd NPOeKTUPOBAHMSL.
2. CrtocoObI MOICTMPOBAHUSL.

3. AIropUTM CO3/1aHHS KOMIIBIOTEPHON MOJIENH CTPOUTEIBHON KOHCTPYKIIMH.

4. MoaenupoBaHue paboTbl CTPOUTEIbHBIX KOHCTPYKUUN U TEXHUUECKUX CUCTEM.
5. IlorpemHoCTH pe3ynbTaTOB YUCICHHOTO PEIICHUS 3aa4.

6. HTepnonsauus 1 CMeXHbIE BOIPOCH B CTPOUTETLHOM ITPOEKTUPOBAHUU.

7. llpnbnmxenre TabIU4HbIX QYHKIIHI.

8. [IpubnmxeHHOe perieHne ypaBHeHHI.

9. Anmpokcumarusi.

10. Meto HaMMEHBILINX KBa/IPaTOB.

11. CymHOCTh METO/1a KOHEYHBIX JIIEMEHTOB.

12. IIporpammsl, peanusyronme MKO niist pacuetos

13. Pa3paboTka MmaremaTrueckoit Moaenu u3 miockux KO.

14. O6paboTka pe3ynbTaTOB MOICTUPOBAHUS CUCTEM.

15. HeoOxoaumbie HCXOAHBIC JAaHHBIE JIJIST MOJICTTUPOBAHHS.

16. I'pannuHBIE YCIOBUS IPU MOJIETUPOBAHUH.

17. Pa3zpaboTka MaTeMaTH4eCKOM MOJIEIIH U3 CTEPKHEBBIX KD.

Kpumepuu oyenxu ooxnaoa/pepepama:

1. AKTyanbHOCTH TEMBI HCCIICIOBAHUSI.

2. CoOTBETCTBHE COACPIKAHUS TEME.

3. I'myOGuHa nmpopaboTKK MaTepHuaia.

4. TTpaBUIBHOCTb U TIOJTHOTA UCTIOB30BAHUS HCTOUHHKOB.

5. CootBetcTBUE 0OopMIIeHU pedepaTa CTaHaapTaM.

ATTecTanus pasjena 1o JTUCIHUIUTMHE MPOBOAUTCS B (hOpMe TeCTUPOBaHUS. TeCT CONEPKHUT OT
5 BompocoB. Ha BeimonmHeHue 3amanust otBoautcss 30 muHyT. Tect — 3TO Qopma KOHTPOII,
HaIpaBJCHHAs Ha MPOBEPKY YPOBHS OCBOCHHUS KOHTPOJIHPYEMOTO TEOPETHYECKOTO M MPAKTHUYECKOTO
MaTepualia 1Mo JHIAKTHYECKUM CIMHULAM JIHCUUIUIMHBI (TEPMUHOJOTHMYECKHI ariapar, OCHOBHbBIC
METO/IbI).

[IpuMepHBIil mepeyeHb TECTOBBIX 3aJIaHUMN:
TecroBble 3apanus 1. (T1)

1.Onemenm pacuemmoii cxemvl, y KOMOpoeo 00UH 2ceomempuyecKuil pazmep (MOIWUHA) HAMHOO
MeHbule 08YX Opyaux (ONUHA U WUPUHA), HA3bI8AEHICL:

- CTEpXKEHb;

- IUTACTHHA;

- 000J104Ka;

- 0OBEMHBII 2JIEMEHT.
2.0nemenm pacuemHoll cxemvl, Yy KOMOPO20 084 2eOMempudeckux pamepa (Moayura u WupuHa)
HAMHO20 MeHbUle mpembe2o (OTUHA), HA3bIBAenCs:

- CTEpXKEHb;

- IUTACTHHA;

- 000J104Ka;

- 0OBEMHBII1 2JIEMEHT.
3.K nnacmunam omHocsam s1emMenmol pacyemubix cxem, y KOmopuix:



- OJAMH TEOMETPUYECKUU pa3mep (TOJIIMHA) HAMHOTO MEHbIIE JBYX APYrux (JUIMHA U

UIMPUHA);

- JIBa TEOMETPUYECKUX pa3Mepa (TOJIIMHA U IIHUPUHA) HAMHOTO MEHBIIIE TPETHEro (JJIMHA);

- BCE TPU F'€OMETPUIECKHIX pa3Mepa UMEIOT OJIM3KHE 3HAUYCHUSI.
4. K moukum naumam (NAACmMuHKam cpeoHel MONUWUHBL) OMHOCAM NIUMbL CO  C1e0YIOUUMU
coomnowenusmu pazmepos (b — momyuna niumol;, N — nporem naumer):

- h/b <(1/80...1/100);

- (1/80...1/100) < h/b < (1/5...1/8);

-h/b>(1/5...1/8).
5.K moacmulym naumam omHocsim naumol co ciedyiowumu coomuouenuimu pasmepos (b — monyuna
naumol, N — nponrem naumor):

- h/b <(1/80...1/100);

- (1/80...1/100) < h/b < (1/5...1/8);

-h/b>(1/5...1/8).
6.K ouemb moHKumM naacmuHam — (MemOpaHam) OMHOCAM — NAACMUHKU —CO  CAeOVIOWUMU
coomnowenusimu pazmepog (b — momyuna niumol;, N — nporem naumoi)

- h/b <(1/80...1/100);

- (1/80...1/100) < h/b < (1/5...1/8);

-h/b>(1/5...1/8).
7.Yemanosume coomeemcemeue mexncoy munamu HAACMUHOK U coomHoweHuem ux pasmepa (b —
momwuna naumsl,; h — nponem naumol):

- h/b <(1/80...1/100);

- (1/80...1/100) < h/b < (1/5...1/8);

-h/b>(1/5...1/8).
- OUeHb TOHKHUE IJIACTUHBI (MEMOpaHBI);
- TOHKHE TUIACTUHBI (TUIACTUHKU CPeIHEH TOIIHUHBI);
- TOJICTBIE TLTUTHI.

TecTroBble 3ananusn 2. (T2)

8.Yemanosums munsi onopusix cesazeii pacuemuuix cxem:

a)

|V

—

N

6)
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- TIOJI3YH;

- IIIAPHUPHO-TIOABUKHASL OIIOPA;

- JKECTKOE 3alllEMIICHUE;

- IIIAPHUPHO-HEIIOABUKHAs OTIOPa.

b e

1. /lna kakuXx HeJieil KOHCTPYKTOP ucnosb3yeT "'Metoa KoHeuHbIX 3jieMeHTOB' (MK3J)?
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st co3manust MaTpUIlbl 5KECTKOCTU MO/JIEIIH.
st onpenienieHrs CTOMMOCTH KOHCTPYKIIUU.

Jnst onpenenenus Macchl KOHCTPYKIUU.

Jns onpenenenust HanpspKeHUH U iehopmaruii B KOHCTPYKITUH.
JI1st co3manus CETKH.

st onpeneneHus BHyTPEHHUX YCUITUM.

TmOOW >

2.Kakas u3 3a/1a4 He MOKeT ObITh pellleHa AHAJTUTHYECKH U TPedyeT YMCJIEHHOr0 pemenusi?
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KoneGanue mapa.

TeueHne BO3YIIHOTO ITOTOKA Yepe3 MPOIIEIIEp.
KoHuenTtpanus HanpsokeHui BO3J1€ OTBEPCTHSL.
M3rnb TOHKOCTEHHOM IIACTHHEI.

Saw»

3.Kakoii u3 napaMmeTpoB KOHEYHO-3JIEMEHTHOI MO/1eJI HAN0O0IbIINH?
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Yucao 371eMEHTOB.

Yucno y3oB.

Yucio crerener cBoOOIbI.

Uucno KHHEMaTUYECKUX TPAHUYHBIX YCIOBHM.

oCowp

4.Kakoii 3Tan 00bIYHO BBINOJIHAETCH MOCJIe CO31aHuA TBepaAoTeabHoi moaenu (1)?
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A B C D

Cozmanne KO cerku.

COopka MaTpHIIbI KECTKOCTH.
Pewrenune cucremsl ypaBaennii MKO.
Pacuer HanpspkeHuii u neopmaruii.

o0wp

5. CTpesikaMu yKka3aHbl CTelleHH CBO0OOABI B y3J1e.
J1Jis KaKoro U3 MPUMEPOB YHUCIIO CTENEHEH cBOOOIbI (pa3MepHOCTh 3a/1auK ) HauboJbiiee?

T°C C*q
i S 7z 15
A B C D

Fi

A B. C. D.

Tectrosblie 3ananus 3. (T3)

6. Ha kakoii U3 3TanoB KOHEYHO-3JIeMEHTHOI0 AaHAJIM3a TPATUTCH 00JIb1lIe BCero BpeMeHH
KOHCTPYKTOpOM?
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A. Co3paHue KOHEYHO-DJIEMEHTHON MOJIEIIH.
B. Pemenue cucrems! ypauenuit MKD.
C. Awnanus pe3ynbTaTosB.

7.Ha pucyHke noka3zaHbl IpuMepbl 00beMHbIX KOHEYHbIX 3J1EMEHTOB.
Yemy paBHO MUHHUMAJILHOE BO3MOYKHOE YHCIIO Y3JI0B JUIsl 0ObEMHOT0 3JieMeHTa?
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8. Kakoe MUHUMAJIbHOE Y CJIO YeThIPEXIPAHHBIX 3JIEMEHTOB MOI'YT C()OPMHUPOBATH KYO?

YeTnIp exrpadHbIH
371eMEeHT (4 y371a) Kyo

A
D.

o W

B. 4 C. 5
E. 8 F. 10

9. Kakue u3 npeacraB/jeHHbIX IJIOCKUX 3J1eMEHTOB HeBepHbIe?
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10.Kakasi u3 ceTOK He IBJISIETCS PALMOHAJILHOM?

1)

A B. C.

11. Ilnockas 3axa4a. 4-y3/10Bble KOHEYHbIE 3JIEMEHTHI.
IIpaBUJILHO JIM CO31aHA KOHEYHO-3JIEMEHTHAS CeTKa Mojeun?

t L

A. Jla.
B. Her, T.x. pa3mep 31eMEHTOB pa3andaeTcs.
C. Her. T.K. ecTb pa3pbIBbI MKy TPAHSIMU JIEMEHTOB.




12. Kakue rpaHn4HbIe YCJIOBUSI HeBePHbI?
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A. Cuibl ¥ 3aKperieHue i1 ocu X.
B. Cuubl u 3akperieHue ajis ocu Y.
C. Cunbl 1 3aKperuieHUe st OCH Z.

13. IMoxka3zan 3D (TpexMepHBbIii) 4-y3JI0BOJ 3JIeMEHT C TPeMs CTeNeHsIMH CBOOO/IbI B KAXKI0M
y3Je.

KakoBo MakcHMAaJIbHO BO3MOKHOE KOJIUYECTBO rpaHHYHbIX yCJIOBl/Iﬁ JUIS DJieMeHTa?
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A 4 B. 8 C. 11
D. 12E. 24 F. be3 orpanuucHui.

14. Bceraa 11 He00X0AUMO HMETH INIOTHYIO CETKY B 30HAX, I'/le IPUJIOKEHA CHIa?

F

A. Ja.
B. Huxorna.
C. Tonbko /i 30H, Te HANPSKEHUE JOHKHO OBITh paccuuTaHo 0oJiee TOYHO.

15. IIpencraBiieHa MI0CKOCTHAA 8-y3/10Basi KOHEYHO-3JIeMeHTHass mojienb. KakoBa
AepopmupoBaHHas popma dasku?
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16.ToyHOCTH KAKMX NAPpaMeTPOB 00bLIYHO BbIlIe?

F I::)I w\::

A. VY370BBIC IEpEMEIIEHUs Ui, Vi, Wi.
B. Kommonents aedopmanuii ex,ey, gxy.
C. KoMIoHEeHThI HaNpsHKEHHH SX, SY, tXYy.

17. Uto OoJ1ee BasKHO ISl MPABUJIBLHOI0 AHAJIM3A 10 METOAY KOHEYHbIX 3JIEMEHTOB?

Y

A B 100%
| Lo
{D}=[K] {F} . 0%
G 0%

C D

HMeTp XOpoIIyro IpOrpaMMy Ul aBTOMaTHYECKOTO Pa3eIEHUsI CETKOM.

3HaTh KaK YCTAHOBUTH IPAHUYHBIE YCIOBHUS M0 HArpy3KaM M MEepPEeMEIICHUsM.
HmeTb OBICTPYIO MPOrpamMMy JUIsl MATEMATUYECKOTO PEIeHUs 3a0a4H.

Hmetsb xopoluii mocTnpoueccop (IporpaMMy Uit BU3yaau3ally pe3ysbTaToB).

Cawp

KpuTepuu onleHKH TeCTOBBIX 3aJaHMIi:
1. IlomHOTA 3HAHUI TEOPETHUECKOTO KOHTPOJIUPYEMOTO MaTepuaia.



2. KonnuecTBo npaBUIbHBIX OTBETOB.

[IpomexyTouHas aTTecTanus OCylulecTBIseTCa B (hopMe IK3aMeHa.
[lepeuenp BOIpOCOB [UIsl MOATOTOBKY K IK3aMEHY:

. Harpy3ku u Bo3elicTBIE HA OCHOBAaHHUE, KOHCTPYKIIMH, 3JaHUSI U COOPYKEHUS

. PacueTHble MOI€IN CTPOUTEIBHBIX KOHCTPYKIUHI

. PacueTHbIe MOZIENIN ¥ TEXHOJIOTUS IPOCKTUPOBAHMS 3JaHUN

. [IpencraBnenue uaeanbHON Mo 00BEKTA IPOEKTUPOBAHUS

. CocTaBHBIE YaCTU TEXHUUYECKUX PACUETOB

. PazButHe cucreM CTpOUTEILHOIO HOPMUPOBaHUA B Poccun

. Boripocsl, yunTeIBaeMbl€ TP OLIEHKE HAIEKHOCTH 3/1aHUSI HA TPYHTOBBIX OCHOBAHUAX
. Tunel pacyeTHBIX MOJAENEN 3TaHHI

. UtepaninoHHas onieHKa MOJ1yJisl OCEBBIX TOPU30HTANIBHBIX JeopMaluil MmaTepuasia npo10JibHbIX
CTEH 3/1aHus

10. JlerepMuHMpOBaHHAs YacTh pacyeTa KPyIMHONAHEIbHOTO 3JaHHs

11. Monenu rpyHTOBBIX OCHOBaHUN. CTPYKTypHBIE MOJIENIU B T€0JIOTHH

O 0 31O\ DN KW —

I kaabl oeHKH 00pPa30BATEIbHBIX 10CTHKEHUH

Banasl Ouenka (0aaa
(uToroBoi 3a OTBET Ha
PEUTHHIOBOU JK3aMeHe) TpeOoBanus K 3HAHUAM
OTICHKH)
90-100 5 (otmnuHO) | — ONEHKa «OTIMYHO» CTaBUTCA, €CIM OH HUMEeT 3HaHMS

OCHOBHOTO MaTepHalia, €ClId OH MPOYHO YCBOWJI MPOTrpaMMHBIN
MaTepuai, MocieA0BaTeIbHO, YeTKO U JIOTUYECKH CTPOWHO ero
U3JIaraeT ero Ha SK3aMeHe, BJajJeeT HeOOXOIUMbIMH HaBBIKAMU
U IIpHEMaMHU UX BBIIIOJIHEHHUS, YMEET TECHO YBSI3bIBATh TEOPHUIO C
MPaAKTUKOMN

— VYueOHble [JOCTHXKEHHS B  CEMECTPOBBI mepuos H
pe3ynbraTaMud  pPYOEKHOrO  KOHTPOJS  JAEMOHCTPUPYIOT
JIOCTATOUHYIO CTENIEHb OBJIAJICHUS] IPOTPAMMHBIM MaTepUaAIOM.

70-89 4 (xopomo) | — OLEHKAa «XOPOLIO» CTABUTCH, €CIM OH HMEET 3HAHHA
OCHOBHOTO MaTepuaja C HEKOTOPBIMH HEJIOYETaMH, €CIHM OH
IPOYHO YCBOWI MNPOTrPAMMHBIA Marepual, MOCIEI0BATENBHO,
YeTKO W JIOTMYECKH CTPOMHO €ro M3JlaraeT ero Ha SK3aMeHE,
BIAJICET HEOOXONMMBIMHM HABBIKAMH M TIPHEMaMH  HX
BBINOJIHEHHMSI, YMEET TECHO YBA3bIBATH TEOPHUIO C IPAKTUKOM

— VYueOHBIE JOCTHKEHMS B  CEMECTPOBBIM  HEpHOJ M
pesynbTataMd  PYOEKHOTO  KOHTPOJS  JEMOHCTPUPYIOT
JOCTATOYHYIO CTENEHD OBJIAJCHNUS POrPAMMHBIM MATEPHAIIOM.

60-69 3 — OweHka «yIOBJIETBOPUTENIBHO» BBICTABISETCS CTYJIEHTY,
(YROBIETBOPHUT KOTOpBIi HE 3HaeT HeOONBIIYyI0 YacTh MPOrPAMMHOTO
€JTbHO) MaTepuana, TOMycKaeT HECYIIECTBEHHBIE OIITHOKH.

— VYueOHbIe JOCTHIXCHUA B CCMCCTpOBHfI nepuon )51
pe3yiibTaTaMn pY6e)KHOl"O KOHTPOJIA ACMOHCTPpUPOBAIA
CPCAHIOI0 CTCICHL OBJIAJICHUA IIPOTPAMMHBIM MATCPHAIIOM 110
MHHHUMAaJIbHOH ILIaHKE.

0-59 2 — OleHKa «HEYOBIETBOPUTEIBHO» BBICTABIAETCS CTYACHTY,
(HeyHOBIETBOD KOTOpPBI HE 3HAeT 3HAYUTENBHOM YacTH NIPOrPaMMHOTO
HUTEJIBHO) MaTepuaia, JIOIMyCKaeT CyIIecTBeHHbIe omunoOku. Kak mpaBuro,

OIICHKA «HEYJIOBIETBOPUTEIBHO» CTABUTCS CTYIEHTaM, KOTOPBIE
HE MOTYT MPOJOJIKUTE 00ydeHne 0e3 TOTOTHUTEIbHBIX 3aHITHI




110 COOTBETCTBYIOLIEN JUCHUILUINHE.
— VYyeOHBIE JOCTIDKEHHS B  CEMECTPOBBIM  MepHo] U
pe3yabTaTaMi  pYOEXKHOTO KOHTpPOJIS JIEMOHCTPUPOBAINA HE
BBICOKYIO CTENEHb OBJAJEHUS NPOrPpaMMHBIM MAaTE€pUAIOM IIO
MHHUMAJIbHOU IJTAHKE.

Y4eOH0-MeTOoAMYECKOE M HH(POPMALMOHHOE O0ecniedeHne YUeOHOH THCIUIINHBI

Obs3amenvhvie u30aHus

1. Jlykamenko, B. U. Kypc nexnuii no nucuumnimnae "BeposTHOCTHBIE METO/IbI CTPOUTENILHOMN
MEXaHUKH W TEOpHUsS HAJCKHOCTH CTPOUTEIBHBIX KOHCTPYKHHH'": : ydueOHOe mocobme / B. U.
Jlykamenko. — Kazanb : KTACY, 2016. — 219 c. https://e.lanbook.com/reader/book/157495/#4

2. [anomraukoB, H. H. CrpourenpHas mexanuka : yueOHuk / H. H. Illamomnwukos, P. X.
Kpucranunckuii, A. B. lapkos ; noa o6meit pegakuueit H. H. anomuukoBa. — 14-e usa., crep. —
Cankr-IletepOypr : Jlans, 2018. — 692 c.

https://e.lanbook.com/reader/book/105987/#689

Jlonoanumenvnuvle uzoanus

3. Ilepensmytrep, A. B. PacuerHble Moaenu coOpyX eHUH M BO3MOXKHOCTb HX aHaIH3a :
pykoBoacTtBo / A. B. Ilepensmytep, B. Y. CnuBkep. — Mocksa : JIMK IIpecc, 2009. — 596 ¢. —
ISBN 5-94074-352-8. https://e.lanbook.com/book/1296_

4. Tuxuii, 1. 1. OCHOBBI CTPOHUTENILHOW MEXaHUKH : yuyeOHO-MeToauueckoe mocooue / 1. WM.
Tuxuit, JL. A. ApgamoBa. @—  HUpkyrck :  HpI'VIIC, 2019. — 64 c.
https://e.lanbook.com/reader/book/157945/#2.

IIpoepammmnoe obecnevenue u nmepnem-pecypcoi:
1. IIK Jlupa — nmporpaMMHBIH KOMIUJIEKC JJsl pacdyeTa CTaJbHBIX U KeJIe300€TOHHBIX
KOHCTPYKIIUH.
2.  MS Word — tekcToBBIii mporeccop.
3. https://lwww.liraland.ru/
4. https://www.microsoft.com/ru

MartepuajibHO-TeXHHYECKOEe o0ecneyeHue y4eOHOoM JUCIMIIHHbI

Tpebosanus Kk ycnosusam peanusayuu OUCYUNTUHBL:

AynuTopus U1l YTCHUS JICKIIUM.

KoMmmbroTepHblii KJIacC, OCHAIICHHBI BCEM HEOOXOAMMBIM Ui IPOBEJIEHUS BCEX BHUIOB
3aHSTHH.

YueOHO-MeTOANYECKHE PEKOMEHAALMH /ISl CTYAeHTOB

1. VkazaHust [y 0poCayLIIMBaHUs JEKIUH

Ilepen HayamoMm 3aHATHH BHHUMATEIBHO O3HAKOMHUTBHCS C Y4eOHBIM IIJJAHOM IPOBEICHMS
JIEKIMH U CIIUCKOM PEKOMEHJOBaHHOM JIMTEpaTyphl.

Ilepen mocemieHueM OdYepenHON JIEKUUMU OCBEXHUTh B IaMITH OCHOBHBIE KOHLEMIUU
npoiiieHHoro paHee Mmatepuana. [loAroToBuTh mpu HE0OXOAMMOCTH BOMPOCHI Npenoaasarento. He
Ha/10 OIacaThCsl, YTO BOMPOCHI MOTYT OBITh MPOCTHIMHU.

Ha nexkumm OCHOBHOE BHUMaHHE CIEAyeT YAENATh He (opMyaaM M MaTeMaTHYECKHM
BBIKJIA/IKaM, a COJIEP’)KaHUIO N3Y4aeMbIX BOIIPOCOB, ONPEAEIECHUAM U TOCTAHOBKAM 3a/1a4.

B mpoumecce wu3yueHHMsl JIEKIMOHHOTO Kypca HEOOXOJUMO IO BO3MOXHOCTH 4acTo
BO3BpalllaTbcs K OCHOBHBIM TOHATHSM U METOJAaM peLIeHHs 3ajay (3/1eCh BO3MOXEH BbIOOPOUHBII
KOHTPOJIb 3HAHUHU CTYJICHTOB).

XenarenbHO HCIOJIB30BAaTh KOHCHEKTHl JIEKLUIH, B KOTOPBIX MCHOJIb3YETCS IPHUHSITAS
IperoiaBaTesieM cucteMa 0003HaueHHH.

Jns  Gonee mnOAPOOHOrO HM3ydeHHsl Kypca cienyeT paboTaTh C PEKOMEHIOBAaHHBIMHU
JUTEPaTypHBIMU UCTOYHUKAMH U BHOBb MOSIBJISIOIIMMHUCS HCTOUHUKAMH.

2. YkazaHus Ul y4acTusl B IPAaKTUUECKUX 3aHIATUAX

Ilepen mnocemieHueM YSACHUTb TEMY IPAKTUYECKOTO 3aHATHS M CAaMOCTOSATEIBHO H3YYHUTh
TEOPETUYECKHE BOIIPOCHI.



B KOHIIC CECMHHAapa Ipu HCO6XOI[I/IMOCTI/I BBIAACHUTD Y IPCIIOAAaBaTCIId HCACHBIC BOIIPOCHI.

OCHOBHBIE PE3yNIbTATHl BBITOJHEHHS PA0OTHI HEOOXOIMMO pacIievaTaTh.

3. CamocrositenbHas paboTa CTYJCHTOB OOBIYHO  CKJIAQIBIBACTCS U3  HECKOJBKUX
COCTAaBIISIOIIUX:

- pabota ¢ TekcTamMH: y4eOHMKaMH, MCTOPUYECKUMHU IEPBOMCTOYHUKAMH, JOMOIHUTEIHHOM
JUTEPaTypOii, B TOM YMCIIC MaTepHajlaMi HHTEPHETA, a TAKXKe MPOpadOTKa KOHCIIEKTOB JICKITHIA;

- HaIMCaHue JIOKIAI0B, pedepaTos;

- HOATOTOBKA K IMPAKTUYCCKUM 3aHATHUAM,

- HOATOTOBKA K 3K3aMCHY HCTIOCPCACTBCHHO IICPC HUM.

Takum o0Opa3om, camocTosTeNIbHAS pad0Ta CTYACHTOB SBISETCS HEOOXOJAUMBIM KOMIIOHEHTOM
MOJIYYeHHS TIOJHOIIEHHOTO BBICIIET0 0Opa30BaHMUsI.

Metoanyeckue peKoMeHIAlUM /ISl IpenogaBareei

1. Yka3zanus 11 mpoBeAeHUs JEKIUI

Ha nepBoii BBOAHOM JeKIMM caenaTh oOHIMil 0030p coaepkaHusi Kypca U OTMETHTb HOBBIE
METO/bl M TOJXOJbl K PEIIEHUIO 3aJad, paccMaTpUBaeMbIX B Kypce, JOBECTH 10 CTYACHTOB
TpeboBaHus Kadeapbl, OTBETUTH HA BOIIPOCHI.

[Ipy moAroToBKE K JIEKIIMOHHBIM 3aHSTHUAM HEOOXOJMMO MPOAyMaTh IUIaH €ro IpPOBEICHMUS,
COZIEp>)KaHUE BCTYNHUTEIbHONW, OCHOBHOW M 3aKIIOYUTEIBHOW YaCTH JIEKIHH, O3HAKOMHUTBHCS C
HOBUHKaMHU y4eOHOM U METOIUYECKON JIMTEPATyphl, MyOIUKALUSIMH MIEPUOIUYECKON MeUaTH 1Mo TeMe
JIEKIIMOHHOTO 3aHATUS. YTOUYHUTH IUIaH MPOBEACHUS CEMUHAPCKOIO 3aHATUS MO Teme Jekuuu. lepen
U3JI0’KEHHUEM TEKYIIEero JIKIIMOHHOTO MaTepHajia HallOMHUTh 00 OCHOBHBIX UTOraX, JOCTUTHYTHIX Ha
npenpiaymux Jeknusax. C 3Tod 1enbio 3aJaThb HECKOJBKO BOIPOCOB ayAMTOPHH UM OCYIECTBHUTH
BBIOOPOYHBINA KOHTPOJIb 3HAHUS CTYJICHTOB.

B xone neKIMOHHOrO 3aHATHS MpenojaBaTeib JOJDKEH Ha3BaTh TEMY, Y4€OHbIE BOIPOCHI,
O3HAaKOMHUTb CTYACHTOB C IIEPEYHEM OCHOBHOM M [JOIIOJIHUTEIBHOW JMTEPATyphl IO TEME 3aHATHUS.
PackpbiBasi coiep)kaHue y4eOHBIX BOIPOCOB, AKIIEHTUPOBAaTh BHUMAHHE CTYAEHTOB Ha OCHOBHBIX
KaTeropusx, SBICHUSIX M IIpolieccax, OCOOEHHOCTSAX MX IMpOTEKaHUs. PacKkpelBaTh CyLIIHOCTh U
CoJIepKaHKUE PAa3INYHBIX TOUYEK 3pE€HHS U HAYYHBIX MOAX0J0B K OOBSCHEHMIO TE€X WIN UHBIX SBJICHUHN U
IIPOLIECCOB.

Crnenyer apryMeHTUPOBAHO 0OOCHOBATh COOCTBEHHYIO MO3UIMIO IO CIIOPHBIM TEOPETUYECKUM
BonpocaMm. IlpuBogure mpumepsl. 3anaBaTh IO XOAY M3JI0XKEHHUS JIEKIIMOHHOIO Marepuaia
pUTOpPHUYECKHE BOIPOCHI M CaMOMy JaBaTb Ha HHUX OTBET. OJTO CIOCOOCTBYET AaKTHBHU3ALUU
MBICIIUTEIbHON JIEATENBHOCTH CTYJIEHTOB, INMOBBINICHUIO MX BHUMaHUS M HMHTEpeca K Marepuainy
JIekuuM, ee coaepkaHuto. IlpernonaBaTens JOKEH pPYKOBOAUTH pabOTOM  CTYAEHTOB IO
KOHCIIEKTUPOBAHUIO JICKIMOHHOI'O Marepuana, I[OAYEpKUBaTh HEOOXOAUMOCTb OTPaXKEHUsS B
KOHCIIEKTaX OCHOBHBIX INOJIOXKEHUH M3ydaeMOH TeMbl, 0CO00 BbIJeNsAs, KaTeropuajpHblil anmnapar. B
3aKIIIOYUTENBHOM 4YacTH JIEKUMU HEoOXoauMO Cc(hOpMYIUpOBaTh OOLIME BBIBOJBI 10 TEME,
pacKphIBaIOIIME COAEPIKAaHUE BCEX BOIPOCOB, MOCTABICHHBIX B JIEKUUH. OOBABUTH IJIaH 0YEPETHOIO
IIPAKTUYECKOIO 3aHATHSA, JAaTh KpPAaTKUE DPEKOMEHIALMM II0 IOATOTOBKE CTYIEHTOB K CEMHUHapy.
Onpenennute MECTO M BpeMsl KOHCYJIBTALMM CTYICHTAM, IOXKEJIABIIMM BBICTYIIUTh HAa CEMHMHApE C
JOKJIalaMu U pedepaTaMu.

Ha mnocnennedt nekuuu yaeauTh Bpems A o030pa Haumbosnee BaKHBIX IOJIOXKEHUH,
PacCMOTPEHHBIX B KypCe.

2. Yka3aHus 1715 NPOBEACHUS NPAKTUYECKUX 3aHATUN

YeTko 0003HAYUTh TEMY MTPAKTUYECKOT'O 3aHATHS.

OOcyuTh OCHOBHBIE IOHATHS, CBSI3aHHBIE C TEMOW MPAKTHUYECKOTO 3aHATHS.

B mpouecce pemienus 3agad BECTU JUCKYCCUIO CO CTYAEHTAMH O IPABWJIBHOCTH NMPUMEHEHHUS
TEOPETUYECKUX 3HAHUM.

OTMmeuathb CTYAEHTOB, HauOO0JIee AKTUBHO YYAaCTBYIOIIUX B PELICHUH 33734 U JUCKYCCHUSX.

B KOHIIe TPaKTUYECKOT0 3aHATHUSA 334aTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3aHus M0 KOHTPOJIIO CAMOCTOSATENBHOM paboThl CTYAEHTOB

Ilo ycmoTpeHMio mpernojaBaTesl 3aJaHMEe Ha CaMOCTOSTENIbHYIO pabOTy MOXET ObITh
WH/IMBUYAIbHBIM UM (POHTABHBIM.

[Ipu ucnonp30BaHUM UHAMBHUIYAIBHBIX 3aJaHUN TPeOOBATh OT CTYJCHTA MUChMEHHBIN OTYET O
poJieIaHHOM paboTe.



[Ipu npuMeHeHNH (QPOHTANBHBIX 33JaHUN BECTH KOJUJICKTUBHBIC OOCYXIEHHS CO CTYACHTaMH
OCHOBHBIX TEOPETUYECKUX MOJIOKESHHI.

C menpl0 KOHTPOJSL KauecTBa  BBINIOJHEHUS CaMOCTOSTENbHOW paboThl  TpeboBaTh
WH/IMBUIYAIbHBIE OTYETHI (IOMYCTHMO BMECTO NMUCHBMEHHOTO OTYETa MPHUMEHSATh HHIUBUAYaJIbHBIC
KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma cocraBiaeHa B cootBercTBUU ¢ TpeboBanusimu OC HUAY MUOU u yueOHbIM
IUIAHOM OCHOBHOM 00pa30BaTeIbHON MPOTrPaMMBL.

Pabouyro mporpamMmy cocTaBui cr.mpen. Annpeera H.B.

Penenzent K.T.H., oueHT JlaBpuHenko FO.A.
[Iporpamma ono6pena Ha 3acenanuu YMKH 08.03.01 «CrpoutensctBo» ot 15.11.2021 roaa,

o

[Ipencenarens yaeOHO-METOANIECKON KOMUCCUU I'omosa T.A.

poTOKOJI Ne 2.
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