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PaGouas mporpamMma OHCIHMIUIMHBI pa3paboTaHa B COOTBETCTBHH C (enepanbHbIM
roCylapCTBeHHBIM 00pa3oBaTeNbHBIM CTAHJAPTOM BhICHIEro 0Opa3oBaHHs MO HaNpaBICHHIO
noaroropkd 08.03.01 CrtpourenscTBo (ypoBeHb OakanaBpuara), yTBEPXKIECHHBIM IIPHKA30M
Munucrepcrsa obpazoBanus B Haykd Poccuitickoit ®enepauuu ot /2 mapma 2015 2. Ne 201 n
pabounmM y4e6HBM maHoM Kaz['ACY.

Pazpaboran:
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AHHOTauHus paboyeH NporpaMMbl THCIHHNIHHBI

JTuciummza «KoMITBIOTEpHBIE TEXHOJIOTHH TPOEKTHPOBaHHA 3IaHHI»

Mecmo oucyunnunsl — bazoeas yacme,
Enoxa 1. Jucyunaunvl (Moodynu)
mpyooemkocms - 4 3E/ 144 vacoe
¢hopma npomescymoyHol ammecmayuu — K3aAMeH

Llenv ocsoenus

Ilensio oOCBOeHHS MUCHUIUTHHBI «KOMIBIOTEPHBIE TEXHOJIOIHH

OUCYUNIUHBL NPOEKTHPOBAHHs 3[aHHH» #ABNAeTCs (OPMHpOBAHME Y CTYIEHTOB
KOMIIETEHIHM B 00/1acTH HCIOIB30BaHHA COBPEMEHHBIX KOMIBIOTEPHBIX
METOJIOB pacyera 3JaHHH W COOpPYKEHHH, MO3BOJIAIOLIMX OCYIIECTBIATh
WH)XEHEpHBIE pacyeThl B 00JACTH IPOEKTHPOBAHHMS CTPOHTENbHBIX
KOHCTPYKIIHH.

Komnemenyuu, BragesueM ~ MeTOJaMH H  CpeACTBaMH  (H3MYECKOro M

popmupyemble 6 MaTeMaTH4YeCKOro(KOMIBIOTEPHOT0) MOJEIMPOBAHHA B TOM YHCIE C

pesynbmame HCIIOIb30BAHHEM YHHBEPCAIBHBIX M CIEIHAIM3HPOBAHHBIX MPOrPaMMHO-

0C80€HUA BBIYMCIIHTENILHBIX ~ KOMILJIEKCOB, CHCTEM aBTOMAaTH3HPOBAHHBIX

OUCYunIUHb [POEKTHPOBAHHS CTAHJAPTHHIX NMAKETOB ABTOMATH3AallMH HCCIIEOBAHHMH,

BIaJIEHHE METOJAMH MCIBITAHHH CTPOUTEIBHBIX KOHCTPYKIMH H H3/ICITHH
METOJaMH IIOCTAaHOBKHM M IIPOBEJEHHSA 3KCIIEPHMEHTOB IO 3aJaHHBIM
metoaukam (T1IK-14)

3nanua, ymenua u 3HaThb:
HAebIKU, nonyyaemvie | — OCOOEHHOCTH IMOCTPOECHHA KOHEYHO-3IEMEHTHBIX MOJIENIEH 3/IaHUH U
6 npoyecce 0C80eHUA COOpYKEHHH
OUCYUNTUHBL Ymern:
- aHAIM3HPOBATh pe3yNIbTaThl pacueTa. OLEHHBATH a/IEKBATHOCTH
NOJIY4EHHBIX 3HAYCHUH BHYTPEHHUX YCHIHH
Baagern:
- METOJIJaMH IPOEKTHPOBaHHA 3JIEMEHTOB, COEIHHEHHH W KOHCTPYKIHH
W3 JepeBa M IUIaCTMacc, B T.4. C NPHMEHEHHEM COBPEMEHHBIX
IIPOrpaMMHBIX KOMILIIEKCOB; HaBBIKaMH HCIIOJIb30BaHHS
COBPEMEHHOH  HODMATHBHOH, CHOpPaBOYHOH H  TEXHHYECKOH
JHTEPaTyPHl.
Kpamkas KoMnbioTepHBle METOBI pacdeTay OTHOCHTCS K 00S3aTeIbHBIM
xapakxmepucmuxa JUCIIMIIHHAM BapHaTHBHOHN 4acTH bioka 1 «JlucuHIUIHHBD
OucCyunnuHbl obpasopaTenbHOH MporpaMMsl HanpasieHus noarotorku 08.03.01

(ocHo8HbIE 6l1OKU U
membl)

CTpouTeNnsCTBO HAPaBIEHHOCTH (IPOGHIIsL) NOATOTOBKH
«ITpoMbIlIIIEHHOE H rpaXJaHCKOE CTPOUTENLCTBOY. M3ydaercs B 6
ceMecTpe Ha 3 Kypce NpH 04HOH popMe oOydeHus, u B 7 cemecTpe Ha 4
Kypce NpH 3a049HOoM GopMe 00ydeHHs U B 5 CeMECTpe MPH YCKOPEHHOH
tdopme obydenus.

Pasnen 1 TIK JIupa CAIIP u [TakeT npHKIagHBIX IPOrpaMm
2CITPHU

Paznen 2 [IK Scad Office

Pasnen 3 [Ipoune pacyeTHBIE KOMILIEKCHI

Pa3nen 4 Pacuet pynaamenToB

Pasnen 5 Yuusepcanbusie [TK

Pasnen 6 I1K nns paspa6orku [P u ITOC u pacuera cMerT.




HEJb OCBOEHUSA JTUCUHHUIIJIMHbBI

[lenpo OCBOEHMsI JHUCHMIUIMHEI «KOMIBIOTEPHBIE TEXHOJIOTHH IPOEKTHPOBAHMA 3JaHUH)
sBisieTcs (POPMUPOBAHHE Y CTYAEHTOB KOMIIETEHIMH B 00/acTH HMCIOJIB30BaHHS COBPEMEHHBIX
KOMIIBIOTEPHBIX METOJOB pacyeTa 3/aHHH H COOPYKEHHH, IO3BOJAIONIMX OCYIIECTBIATh
MH)KEHEPHBIE PacyeThl B 06J1aCTH NPOEKTHPOBAHH CTPOHUTEILHBIX KOHCTPYKIIHH.

1. IJIAHUPYEMBIE PE3YJIbTATbBI OBYUYEHHUS IO JUCITHIIJIMHE

B pe3yibTare OCBOEHHS OCHOBHOH NpodecCHOHATbHOH 00pa3oBaTebHOH IPOrpaMMEI
Beicmiero obpaszoBanms (manee — OIIOII BO) mpuxnagHoro 6OakamaBpuara 10 HalpaBIICHHIO
noaroroBkd 08.03.01 CTpoHTeNbCTBO, HANPABIEHHOCTH (MpodHIb) NOAroToBKH «IIpoMBlILIeHHOE
H IPaKIaHCKOE CTPOUTENBCTBO» 00y4alomuiics J0KEH OBIANETh CIEAYIOIHMMH pe3yJIbTaTaMH 1o
nucuuiLinHe « KoMIbloTepHbIe TEXHOJIOTHH IPOSKTHPOBaHUSA 3[1aHHH»

Tabmuna 1.1. Kapra hopMupoBaH#s KOMIIETEHIHA 10 JHCIMILIMHE

Kon Pesynbrars ocBoenus OIIOII [lepeyens mIaHUpyEMBIX pPE3yIbTATOB
KOMIIETEH Cooepoicanue komnemenyuu o0ydeHHs 1O JUCLHILIAHE
LMK
[IK-14 | BnajeHWeM METOJaMH U CpeICTBaMH 3HaTh: 0COOEHHOCTH MOCTPOCHHSA
(u3nyeckoro 1 KOHEYHO-2JIEMEHTHBIX MOJeNeH 31aHuH H
MaTeMaTHYECKOro( KOMIIBIOTEPHOI0) COOPYKEHHH.
MO/IETTHPOBAaHHUA B TOM YHCIIE C YMerb: AHAIM3HPOBATH Pe3yJIbTaThl
HCIIOTE30BaHHEM YHHBEPCAIbHBIX U pacyera. OLleHHBATh a/IEKBATHOCTH
CIEIHATH3HPOBAHHBIX IPOrPAMMHO- | TIOJTyYeHHBIX 3HAYEHHH BHYTPEHHHX
BBIYHCITHTENIBHBIX KOMIUIEKCOB, CHIIHH.
CHCTEM aBTOMATH3HPOBAHHBIX Brnaners: MeToaMu NMPOEKTHPOBAHHUSA
IIPOEKTHPOBAHUS CTAHJaPTHBIX 3JIEMEHTOB, COE/IMHEHHH H KOHCTPYKLIHH
1aKETOB aBTOMATH3AIHH U3 JiepeBa M IUlacTMace, B T.4. ¢
HCCIIEIOBAaHHH, BIIAJICHHE METOIAMH [TPHMEHECHHEM COBPEMEHHBIX
HCTIBITAHUH CTPOMTEIBHBIX IPOrpaMMHBIX KOMIUIEKCOB; HABBIKAMHU
KOHCTPYKIMH H H3/IE]IHH METOJAMH HCIIONIb30BaHHUS COBPEMEHHOM
MOCTAHOBKH ¥ NPOBE/ICHHS HOPMaTHBHOM, CIIDaBOYHOH H
3KCIIEPHMEHTOR IO 33JJaHHBIM TEeXHHYECKOH JINTEpaTyphl.
METO/IHKaM

2. MECTO JUCHHMIIVIMHBI B CTPYKTYPE OIIOII

Hucuunmunaa «KoMneloTepHBIE TEXHONOTHH IPOEKTHPOBAHHS 3[aHHH» OTHOCHTCH K
00s3aTeNbHBIM JMCIMIUIMHAM BapHaTHBHOM dacTH brmoka 1 «JlucuMrmuimeely o6pa3oBaTenbHOM
nporpamMmel  HampaeneHHs noarotoBku 08.03.01 CrpoutenscTBo HanpapieHHOCTH (mpodmis)
noarotoBkd «IIpoMelnieHHOe W rpakIaHCKOEe CTPOMTENLCTBO». bioka 1 pabodero yueGHOro
IUIaHa.

Jnst 0CBOEHMS JaHHOH JHUCIMIUTHHEI HEOOXOIMMbI YMEHHS, 3HAHHS M HABBIKH, (OpPMHpYyEMBIE
NpeAMECTBYIOIMMH JUCIHMIUIAHAMH  MHocTpaHHBIH s3bIK, UHXeHepHAas W KOMIIBIOTEpHAs
rpaduka, Pu3nka, Maremarnka, Mupopmarika, CONpoTHBIEHHE MAaTEPHAIIOB.

JlucuuninMHEa gBISETCs TNpeNIIecTBYIOmMEHR M HeoOXoAMMa JUIs YCIEIIHONO OCBOEHHS
NOCNEAYIOMMX NUCHMIUIHH _ «/luHaMudeckHi pacueT 31aHHd H coopyxeHHH», «Crmeuxype mo

NPOCKTHPOBAHHIO CTPOHMTENbHBIX KOHCTPYKLHH», «MeTalmMyeckue KOHCTPYKIHH, BKJIHOYas
CBapKy»



, IO14 TmpoBedeHHMs ciueaylommux npakTHK «HayuHo-mccienoBarenbckas — pabortay
«IIpoM3BOACTBEHHAs MpAKTHKa [0 MOJYy4eHHI0 NpodeccCHOHANbHBIX YMEHHH H  OmNbITA
npo)eCCHOHANBHOM IeATENHHOCTH (B TOM 4YHCJIE TEXHOJOrHYecKas MpPaKTHKAa)» , IMOATOTOBKH
BBITYCKHOM KBaIM(pHUKAIMOHHOM paboTh! HakanaBpa/ MarucTpa.

JlucuunuiMHa u3ydaercs B 6 ceMecTpe Ha 3 Kypce pH 04HO# GopMe oOydeHHs.

3. OFbEM JMCIMILJIMHGI ¥ BU/Ibl YYEBHOU PABOTHI

OO61as Tpy10eMKOCTh AHCIHIUIMHBI COCTaBNAET 6 3.¢., 144 aKaJeMHUYECKHX 4aca.

Pacnipesienenue o6beMa JMCUMIUIAHBL IO CEMECTPAM M BHJAM 3aHATHH, a Takke 62 4acos,
BBIIEJIEHHBIX Ha KOHTAaKTHYIO paboTy ofOydalomuxcs ¢ MpernojaBaTesieM H Ha CaMOCTOATENbHYIO
paboTy 06y4arommxcs B COOTBETCTBHH ¢ pabo4nM y4eOHBIM ITaHOM IpeacTaBieHo B Tabiuue 3.1

Tabnuna 3.1. O6beM QUCHMIUIMHEI IO BHIaM y4eOHO#H paboTH! (B akajeM.Jacax)

TpyaoeMKoOCTb, aKaeM. Yachl
Ounas gopma
Bup yue6Hoii paboTh T — Cemectp O6nem 3
He 4acoB 6 KOHTAKTHOR
pabotsl
AyauTopHas KOHTakTHas pabora (Bcero), B ToM 60 60 60
YHCJIE 3aHATHA JIEKLIHOHHOTO H CEMHHAPCKOTO THIIOB:
- nexumu (JI) 20 20 20
- naboparopusie 3anaTus (JI3 ) 20 20 20
- npakTuyeckue 3ansaTus ( 113 ) 20 20 20
CamocTosTeabHas pabora (Bcero), B TOM 4Hcie: 84
- mo pasaenay “P — uaauBuayaabHas paGora” 22 22
- BBINOJIHEHHE KOHTpoJIbHOH paboTsi (Kp.) 22 22
- mo pasaeay “T — rekymas pabora” 62 62 1
- KOHCYJIBTALIMH M0 THCLIMIUTHHE 4 4
- CAMOCTOSATETBHOE H3YUEHHE Pa3/IelioB,
- npopaboTKa M TIOBTOPEHHE JIEKIIHOHHOIO
MarepHala, yTeH’e y4eOHHKOB,
JOTOJTHHATE THOM JIMTepaTyphl, pabora co
CNpaBOYHHKAMM, O3HAKOMJIEHHE C 2 22
HOPMAaTHBHBIMH H METOIHYECKMMHM
JIOKYMEHTaMH ),
- MO/INOTOBKA K MPaKTHYECKHM 3aHATHSM,
- MO/IrOTOBKA OTYETOB 110 J1a60paTOpHBIM
paboram;
- IOArOTOBKA K 3K3aMeHYy 36 36
HJ NPOMEXYTOYHOM aTTecTAlHE (3a4eT, IK3aMEH) IK3. DK3 1
O6mas TPyI0EMKOCTb [AKAIEMHYECKHE Yachl 144 62
AHCHHILIHHBI baqé'rm.le eIMHHULIbI 4

4. COAEPKAHUE JUCIMIIIMHBI

Coznepxanue MUCHMIUTMHBI CTPYKTYpHpyeTcs 10 TeMaM (pasjielaM) ¢ yKa3aHHeM
OTBE/ICHHOTO Ha HMX KOJIMYECTBA aKaJEeMHYECKHX YacOB M BHJOB y4eOHBIX 3aHATHH I OYHOH M
3a049HOH GOpMBI 00y4YeHHs.



Tabnuna 4.1 Conepixanue 3aHATHI JIEKIIMOHHOTO THIIA (JIEKIHH) 1)1 04HOM hopMEI 00yd4eHns

Homep
pasznena

HauMeHoBaHKHE TEMBI JIEKIIAOHHOTO 3aHATHA, KpaTKO€ COAcpKaHHE

Obnem,
aKajl.4achl

IIK JTupa CAIIP u IIK CAII®HP

Pazpnen 1

Tema 1: TlpuHUMIBI X 3a11a44 ABTOMATH3ALMH, pacyeTa H
MPOEKTHPOBAHHS CTPOMTEIBHBIX KOHCTPYKIHI C MPUMEHEHHEM
IT3BM. O6uiue cBeileHHS 0 KOMIBIOTEPHOM MO/ICIHPOBAHHH.
CoBpeMeHHBIE MPOrpaMMHBIE€ KOMILIEKCHI 110 pacdeTy CTPOHTEIbHBIX
KOHCTPYKIIHH, HX BO3MOXHOCTH.

Tema 2: TIK «JIMPA». Haznauenue, obnacTs IpHMEHEHHUS,
CTPYKTYpa, TEXHHYECKHE BO3MOKHOCTH, Oa3a naHHbIX. PaboTa
nocTnponeccopos: «Jlup-Buzop», «JIMP-CTK», «JINP-APM»

Tema 3: Tlopsanok pabotei Ha [IK «JIupa». Dxpansl

(GYHKIHOHHPOBaHHs. PeKOMeHJallHH 110 COCTaBICHHIO PaCYeTHBIX
cxeM. [1IK Candup

ITK Scad Office

Pa3znen 2

Tema 4: [1K «SCAD». Ha3znauenue, ctpykrypa. [Toctnpoueccopsr:
Apbar. I1IK «SCAD». Moromut, Kpucrami, Komera

Tema 5: I1IK «SCAD». Otkoc, KorcTpykTop ceuenuit, Tonyc, Ce3zam,
Hexop, Kokon, Kycr u gp.

Hpouue pacuemnsie KOMRJEKChbl

Pa3znen 3

Tema 6: TIK «STARK_ES». Hasznauenue, obnacts npuMeHEHH S,
CTPYKTypa, TEXHHYECKHE BO3MOXKHOCTH, 6a3a nanHbIX. PekoMeHmanmuu
10 cocTanyieHHI0 pacyeTHbIX cxeM. [Toanporpammer. ITK «ROBOT».

Tema 7: 11K npennaznaueHHBIe IS pacyeTa OCHOBAHHH H
¢bynnamenToB: «Otkocy», «DyHmamenT», «Basey, «[Inaton», «®ok ITK
[Mapyc», « GEOSOFT (GeoWall, Alterra, GeoAnchor, GeoStab,
GeoPlate)

Pacuem ¢pynoamenmos

Pa3znen 4

Tema 8: «Dox IIK Ilapyc», «GEOSOFT (GeoWall,
GeoAnchor, GeoStab, GeoPlate)

Alterra,

Ynueepcanwvnwie IIK

Paznen 5

l Tema 9: Unocrpaunsie yausepcansabie [TK. «Ansysy, «Nastrany

| 2

IIK ona paspabomxu ITITP u ITOC u pacuema cmem.

Paznen 6

Tema 10: T'extop: Hmxenep-IlpoextupoBmmk, I'ektop: CMeTuyHK-
Crpoutens, ['pang Cmera

HTOI'O

20

Tabmmua 4.2 JlaGoparoprsie paGoThl Uit 04HOR HOpPMEI 00ydeHHs

Homep
pa3nena
(TeMbI)

HanumeHnoBanue naGopatopHsix paGor

O6nemMm,
aKaj.4achbl

Pa3zpen 1

JI3 1: T1nockas pama

JI3 2: Konrponbhas pabota «ILnockas pamay

Pazgen 2

JI3 3: XKenezoberonHas rummra

JI3 4: KonrponsHas pabora «Kene3obeToHHas AT

Paznen 3

JI3 5: CransHas depma.

JI3 6: KonTponbHas pabora «CransHas hepma.»

Paznen 4

JI3 7: KoMOHHHpOBaHHBIA KapKac

RN B | N




JI3 8: KontponbHas pabora « KomMOHHHpOBaHHBIH KapKac» 2
JI3 9: Utorosas CamocTtosTensHas pabora 2
Pa3nen 5
JI3 10: Utorosas CamocTosTeIbHAsA paboTa MPOAOJIKEHHE 2
HTOI'O 20
Tabnuua 4.3 [IpakTHyeckue 3aHATAS A1 09HOH PopMbI 00yUeHHS
Homep
paszena Tema M conepikaHHe NPaKTHYECKOTO 3aHATHA “931’:::;“
(Temsl) J
Paznen 1 | I13 1. Ilnockas pamMa npoI0/DKEHHE 2
Pasnen 2 | 113 2 XKenezobeToHHas IUTHTa IPOAOJKEHHE 2
Paznen 3 | 113 3 CranpHas pepma NpOAODKEHHE 2
Paznen 4 | 113 4 KoMOMHHpPOBAaHHEIH KapKac IPOJOIIKEHHE 2
113 5 Xene3o6eToHHBIH KapKac 2
Pasnen S | I13 6 Kene3o6eToOHHBIH KapKac IPOJODKEHHE 2
113 7 Kontponsnas pabora «XKene306eToHHBIH Kapkacy 2
I13 8 Pacuer Ha ceiicMuyeckue Bo3aeHcTeus B [1K Jlupa CAITP 2
Pasgen 6 | I13 9 Pacuer Ha ny/IbCallHOHHYIO COCTABIAIOILYIO BETPOBOIO 2
Bo3ziedcTrus B [1K Jlupa CAIIP
Pasnen 7 | I13 10 Pacuer pyHaaMeHTHOH ILTHTHI HA YIIPYTOM OCHOBAHHH 2
HTOI'o 20
Tabmuna 4.4 CamocrosTenbhas pabota cTyfeHTa A1 04HOH GopMbI 06yYeHHs
Bun camocrosTensHO# paboTsl Haseanue O6Bem,
CTyzeHTa (conepxanue paboTsi) aKaJ1.4achl
no paszgeay “K — kypcosbie paboThl, NpoeKThi”
Kypcosas pabota HET
Kypcogot#i npoekt HET
no pazaenay “P — anauBuaAyaabHag pabora” 22
3ananus s KOHTPOIBHOM paGoTeiNe] mo Teme
KonTponbHas pabora Nel (pazneny) «llnockas pamay» 7
u «Kenezobemonnaa nruma»
3ajaHua 118 KOHTPOJIBHOM paboTeiNe2 no Teme
KonrponsHas paGora Ne2 (pazneny) «CmansHas hepmar, no teme (pasneny) )
«wKenezobemonnsili kapkac
Ko s pabiony i 3ananus 1A KOHTPOJILHOH paboTs Ne3 8
i «KoMbuHuposanusli Kapkacy
no pasaeay “T — rexkymas pa6ora” 62
OcMBiCIEHHE H 3aKpEIUIeHHE TEOPETHYECKOr0 MaTepHana B
nOIlI‘OTDBK& B o COOTBETCTBHH C COIEPKAHHEM JIEKIIHOHHBIX 3aHATHH 5
CamocTosTenbHOe W3ydeHHE OCHOBHOM M JIOMONHHTEIBHOM
CamocrosTensHoe HU3Y4Y€HHE | nuTepaTyphl, MOHMCK H cbop MH(pOpPMALMH MO OUCUMILIAHE B 5
TEOPETHYECKOro Matepuasa MEPHONMYECKHX MeYaTHBIX W HHTEPHET-M3JaHMAX, Ha
O(HIHAIBHBIX CalTOR;
ITogrororka k naGopaTopHeiM Odopmnenue otueTos no naGoparopHsiM paGotam 7
paboram
[TonrotoBka K 3aHATHAM H3y4YeHHe JIEKLIMOHHOTO MaTepHala, BLINOJTHEHHE
CEMHHapCKOTro THIA JOMAIIIHETO 3a1aHHs 5
(MpaKTHYECKHM 3aHATHAM)
[ToaroTorka k coage sxk3ameHa [ToBTOpEHHE M 3aKpeIUIeHHe H3YYEHHOrO MaTepyaa 36
KoHcynbTalmu 1o aAucuMninHe OtBeThbl Ha BOMPOCHI 4
HTOIo 84

7




5. OHUEHOYHBIE CPEACTBA /UIs1 IPOBEIEHUA
TEKYIIETO KOHTPOJISA U MIPOMEXYTOYHOU ATTECTAIIUHA
OBYYAIOIIUXCA MO JUCHHUILIMHE

5.1. Buas 1 popMBI KOHTPOJIA 110 JHCIHILIHHE

KOHTpOJIL YPOBHS YCBOGHHBIX 3HAHHH, OCBOCHHBIX YMEHHMH M NpPHOOPETEHHBIX HABBIKOB
(BnaieHHit) OCYIIECTBISETCS B paMKax TEKYIIero ¥ MpoMeXyTOYHOro KOHTPOJIS B COOTBETCTBHH C
TMonoxeHreM O TEKYIIEM KOHTPOJIE H IIPOMEXYTOYHOH arTecTanmy obydaromuxcs B KI'TACY.

Texymmii KOHTPOIL OCBOEHHS KOMIETEHIHH M0 IUCUHIUIMHE NPOBOJMTCS NPH H3YYEHHH
TEOPETHYECKOr0 MaTepHalla, BEIOIHEHHH 3a/laHHH Ha NMPAKTHYECKHX H J1abOpaTOPHBIX 3aHATHAX,
BBINIOJIHEHHH WHIMBH/IyalbHBIX 3allaHui, B (opMe KOHTpoibHOH paboTel, pedepara, pacyeTHO-
rpaduyeckoit pabotel. TekyimeMy KOHTPOJIO MOUIEKHT MOCENIAEMOCTh CTYJCHTaMH ayIHTOPHbIX
3aHATHH ¥ paboTa Ha 3aHATHAX.

WTOroBoit OLEHKOH OCBOEHHS AMCUMILTMHAPHBIX KOMIETEHIHH (pe3yIbTaToB 0OydeHHUs 110
nucnuruinHe «KoMnbloTepHBIe TEXHOJIOTHH NPOEKTHPOBAHHS 3/JaHHH») ABIAETCA IPOMEKYTOYHAS
arTectauus B (opme 3K3aMeHa, NMPOBOAMMAS C Y4ETOM pe3yJbTaToOB TEKYIEro KOHTpoii B 6
cemecTpe (ouHas popMa oOydeHus).

Tabmuna 5.1. ITacnopT GpoHJa OIIEHOUHBIX CPEJCTB MO JUCIHILIAHE

Ne KoHTtponupyemsle pa3einsl (TeMbl) Kon O1neHouYHBIE CPEICTBA
n/n JHCUHIUTHHBI KOHTPOJIHpYEMOiH HaHMEHOBAHHE Konnuectso
KOMIIETECHIIHH OLIEHOYHOI O cpeacTea* 3a7laHui WITH
(MnH ee 4acTH) BapHAHTOB
Pasnen | IK-14 Po. 30
Paznen 2 [K-14 PI'P 30
Paspnen 3 ITK-14 Kp 30
Paspnen 4 ITK-14 Kp 30
Paznen 5 ITK-14 Kp 30
Bce paznensi I1K-14 OK3aMeH

* Ilpumeqanune: P — pedepar, Kp — koHTponbHas pabora, T- TectupoBamme, Ki —
koJutokBuyM, U3 — uauBHayansHOe 3ananue, KP — xypcosas pa6ora, KIT — kypcoBoii mpoekt; TB
—TeopeTHYeCcKui Bonpoc, [1B — npakruueckuit Bonpoc, 13 — npakTH4eckoe 3a1anune

5.2. TunoBble 3alaHUs H MATEPHAJIbI /15 OLEHKH
c¢OpPMHPOBAHHOCTH KOMIETEHIHH B Mpolecce OCBOEHHS HCUHIIHHBI

5.2.1. OneHouHble CPeACTBA JUIA IPOBEICHHS TEKYINEH aTTeCTAllMH

. IIppuMepHBIi nepeyeHb BOIIPOCOB I IOATOTOBKH pedepaToB (Mpe3eHTalHii)

1. VYuupepcambnsie [IK — ANSYS.

2. YnusepcanbHbie [IK — NASTRAN.

3. Vnusepcansusie [1IK — COSMOS.

:‘; [IporpaMMBI 0 OpraHH3aliy CTPOUTENLHOTO mpou3BoacTea — I EKTOP: APM ITITP.

[IporpaMMBel 110 OpraHH3alM| CTPOUTENBLHOTO pon3BosicTBa — ' EKTOP: CMETYHK —
CTPOHTEIJIb.

6. Cwmersl: «f pano-cmemay u np.



BapuraHTbI 3a1aHM#H /I KOHTPO/JIbHOH paboThl
KonTponsHas pabora o teme 4 «K/b xapkac»

Paccuurath kapkac (parmMeHta oOmecTBeHHOro 31aHus (pHC. 1) M €ro 3JIEMEHTHI
(MOHOJIATHYIO KeJIe300€TOHHYIO IUIHTY TOMUKHOK 150MM, I7aBHBIE H BTOPOCTENEHHbIE OalKH
400x600MM, konorHbl 400x400MM — puc. 2). UcxoaHsle naHHbBIE [UIA KapKaca NPHHATH 10 Tabiuie
|8

Pacyer BBINONHUTE Ha CIIEAYIOIIME 3arpyKEHHA:

|1 — mocrosiHHas Harpy3ka (0T cOOCTBEHHOro Beca KOHCTPYKIIHH I10J1a, KPOBJIH, BKJFOYas BEC
Xene300eTOHHBIX IUTHT B BCEX 3JIEMEHTOB KapKaca),

2 — BpeMeHHas Harpy3ka Ha IUTMTe NIePeKPBITHS OT JIIoAEH U 060pyI0BaHHU.

3 — BpeMeHHas Harpy3Ka Ha IUTHTe IOKPBITHA OT CHera (pPaBHOMEDHas ),

4 - BpeMeHHas Harpy3ka OT BeTpa I10 IHPOKO# cTopoHe (pHC.3).

[Ipu cbOope Harpy3ok y4ecTb Ha3HaYeHHE I[IOMEIIEHHS M MOKPHITHE T[IOJla Ha
Kene300eTOHHOM 1uHTe mepeKpbiTHA. KOHCTPYKIHMS KPOBIM Ha IUIMTE IOKPBITHS COCTOMT H3
IIEMEHTHO-TIECYAHOM CTSXKH TONIMHOM 30MM M MATKOH PYJIOHHOH KPOBJIH H3 4-X CJIOEB.

B TexcTroBoM (aiine npeacTaBUTh pe3yIbTaThl PacyeTa:
1. Tabmuiy cbopa Harpy30K Ha NEPEKPLITHE H ITOKPBLITHE,;
2. pacyeT Harpy3oK Ha OaJKd MOKPHITHA H MEPEKPBITHA OT CTATHYECKOH COCTaBIIAIOLIEH BETPA;
3. pe3ynbTaThl pacueTa apMHpPOBaHHMsS KOJOHH, OaloOK M IUIMT IMOKDPBITHA H INEPEKPBITHA

(MO3aMKy apMHpOBaHHs IUIHT H KOJOHH, (parMeHThl TaOIMIl apMHPOBaHHA IUIHT H
CTep>KHEBBIX JJIEMEHTOB KapKaca).

Moayns ynpyrocts s xene3oberona (E) npuHEMaTh paBHEIM 3*10° kre/em” (3ebxre/eM’
3e7 H/em®, 30000 kH/em?, 300000 MITa).

Koa¢ddumuent [Tyaccona nns xenezoberona (V) pasen 0.2.
ITnoTHOCTE Ans Kenezoberona (Ry) npuHUMaTh paBHEIM 2.5 TC/M’ (25 kH/MY).

Tun mectHOCTH «B».
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JlamMuHAT
(MaMHHHPOBAaHHBIH
[apKeT) T HOH 3pHUTEeNLEHEBIE
5. 7M+7.5M+5. T BM+4.2m | 42m | T VII PKET) TOJIIH P
12MM 1O IIEMEHTHO- 3aJIBI
[ec4YaHoOM CTKKE
TonmuHo# 30 MM
Kepamuueckas
[UIMTKA TOJIIIHHOH [Tanate:
6M+7.8M+5.4M [3M+3.9M | 3.9M 11 VI 8MM 110 [IEMEHTHO- OOJILHHUI H
MMECYaHOM CTIKKE CaHaTOpHEB
Tomuuuo# 30 MM
JlaMHHAT
(MaMHHHPOBAHHBIA
HOH KoHuepTHEIE
Eet8 Iant5 10 Prersine | a6m | T | v | RN TOmIM uep
12MM 110 IIEMEHTHO- 3aJIbl
MeCUYaHOH CTIKKE
TOJIIHAHOM 32 MM
JlamuHaT Kunele
(JTaMHHHPOBAaHHBIH [IOMEIIEHHA
6.6M+8.4M+4.8m 3M+3.3Mm | 33M | IV [y | TADKSD)TONMHEOR | JOMOR OTIEDE K
8MM o eMeHTHO- MaHCHOHATOB,
MEeCYaHOH CTIKKE OOINEKHUTHH 1
TOJIIHHOMK 32 MM TOCTHHHIL
Kepamuyeckas
IIJTATKA TOJIIIHHOMN
3.3MmH4. BIE
6.9M+8.7M+4.5M 4.5m \Y% I 8MM 1O IIEMEHTHO- Cropruay
PAY . 3aJTEI
MeCYaHOH CTAKKE
TOJIIIHUHOM 32 MM
JlamMuuar
. ChnanbHble
(TaMUHHpPOBaHHBIH
3.3m+3. napKeT) TONIHHON USSR
7.2M+9M+4.2M 4.8Mm VI II JETCKHX
M 7MM 110 IEMEHTHO-
- JIOLIKONIBHBIX
MECYaHOM CTIKKE ——
TOJIIHHOH 32 MM yip
Kepamuueckas
TUTATKA TOJIIHHOH
3.3m+3. =
5.4M+9.3M+6M 51m | VI I | 10s0amo nesemrmo- | S bEMSC
oM P LIEHTPOB
IIECUYAHOM CTIKKE
TONIIHUHON 32 MM
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BapuaHTsI 3a/1aHu# Ui pacdeTHO-Tpapuueckod paboTsl

% o\ O
K‘um n'ﬁi'l'l 2

BHINOIHATE pacyeT KOMOMHHPOBAHHOTO Kapkaca JBYXITaXHOIO 3/jaHUs. 3/1aHHe COCTOUT H3
XeJie300eTOHHOTO KapKaca H CTaIbHBIX hepM. @epMBbl ONMHPArOTCH MAPHUPHO HA KOJIOHHEL.
Ceyenue 3j1eMeHTOB (epM, IIPOrOHOB MOKPHITHS M PACIOPOK 110 HEXXHHM NoscaM (epM yKa3aHO B
tabmuue 1. Cedyenus cesseit no gepmMaM — OTHHOYHBIE PABHOIIOJIOYHBIE CTATBHEIE YTOJIKH
100x100x10.

CedeHHs 3IEMEHTOB XKeNne300€TOHHBIX JIEMEHTOB KapKaca IPHHATE CIIEAYIOIIHE:

- konoHHEI cedeHreM 400x400MM;
- TONIIMHA MOHOJIUTHOM ene300eTOHHOH ITHTHI nepeKpsITHa 1 50MM;
- purens ceyeHueM BbICOTOH 600MM mHuprHOH 400MM.

B MOHOIHMTHOH ene300€TOHHOM IIUTE NEPEKPHITHA NIPEAYCMOTPETh IIPOEM JIJIs
pa3MEeLIeHUs IECTHHIIBL

Haznauenue nomeImenuit Ha BTOPOM 3Taxe:

-~ TOProBBI€ 3kl (IIOJIBI - KEpaMHYecKas MIMTKA TOMIUHOMK 1 1 MM IO [IEMEHTHO-TIECYaHOH
CTSDKKE TONMIMHOM 40MM) Ui YETHBIX BADHAHTOB

- o(ucHBIe moMeIeHus (TI0JBI - TaMHHAT TONIIHHOK 12MM IO IEMEHTHO-TIECUAHOH CTSIKKE
ToMmMUHOK 30MM) /71 HEYETHBLIX BAPHAHTOB

OcHOBHEIE HCXOJHBIC NAHHBIC!

[Ilar pam B (M) (13 Tabnuuel 1 no BapHaHTy)
KonugecTBo pam m (u3 Tabmune! 1 no BapHaHTY)
Cxema depmel (u3 Tabmune 1 no BapuaHTy)
Bricota ¢epMel Ha omope hl (M) (u3 Tabmuuel 1 mo BapHaHTy)
BricoTa depmel B mponeTe h2 (M) (13 Tabmuue! 1 mo BapuaHTy)
[Tponet pepMur L (M) (u3 Tabmuner 1 mo Bapuanry)
IlIar mporoxos a (M) (u3 Tabnunsl 1 Mo BapHaHTYy)
BeicoTa KOJIOHH ITEpPBOro 3TaXa H1 (M) (u3 Tabnuuel 1 mo BapuanTy)
BeicoTa KOJIOHH BTOpPOTO 3TaXKa H2 (M) (13 Tabmuue! | mo BapuanTy)
BapuaHT nokpertHs (13 Tabmunel 1 mo BapHaHTY)
CHerogoii paiion (13 Tabmurel 1 mo BapHaHTY)

Betpogoii paiion (n3 Tabnunel 1 MO BapHAHTY)
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Tpyba
3MIEKTPOCBap
1605 |28 | 2|24m]|32 288243436 Has WBENL | ¢ | yypp | Iv
+13.8 ep 27
NPAMOLIOBHA
a 114x4
Taeporoe u3
NapHBIX
2lez | 7| % | 5| en| 32 |132] 22 | 35 | dg | PPONCINCER | 09180 | 4 |y | IV
+52m BIX pl8
yronkoB140x
140x9
TaBporoe u3
656 NapHBIX WBEJL
3|165]|6 +12 4 | 24m | 30 | 24 3 2.8 4 | paBHONOIOYH ep 10| VII | V
BIX YTOJIKOB 26B3
140x140x10

DK3aMeH 0 JUCLMIUIHHE MPOBOIMTCA 110 3K3aMEeHAIHOHHBIM OHleTaM, coJepKaium 2
BOIpoca H _|_mpakTHyeckoe 3aaHue, Heobxoaumoe(as) 1 KOHTPOJIA YMEHHS H/MIIH BIIaJICHHS.

1. 1) IIK JIMPA, nazHaueHHe, OCHOBHEIE QYHKIHH, 06IaCTH NPUMEHEHHS, CTPYKTYpa.

2) IIK SCAD Office — HasHa4yeHHe, 00/1aCTh IPUMEHEHHS, CTPYKTYpa.

3) OmucaTh nocnenoBaTENbHOCTD AEHCTBHH IIPH CO3JaHHH PacUYETHOH MOJETH
MOHOJIMTHOT'O keJ1e300eTOHHOTO 4X 3TaXXHOTO 3[]aHHs pa3MepaMH B miaHe 36x18 ¢ sueikoii
KOJIOHH 6X6M ¥ BEICOTOM 16.8M

2. 1) IIK SCAD - nporpammsel «Kamun», «Jlekop», «3ampocy», «Otkocy, «Kpocey.

2) IIK «STARK ES».

3) Onucats NOCNeAOBAaTENLHOCTE AEHCTBHIA [IPH CO3aHMH PACUETHON MOJEIH
KOMOHHHMPOBAHHOTO KapKaca IPOMBINIIIEHHOT0 31aHUsA ¢ (JepMaMH MOKPEITHSA MPOOJIETOM 24M
¢ marom 4m

Kputepuu onennBanus TeKymero KOHTpons npuseaeHs! B [TonoxeHuH 06 OLEHOYHBIX CPEACTBAX

Ta6muna 5.2 TunoBkle 3aiaHust JUIA IPOBEACHHS IPOMEKYTOYHOM aTTECTALMH 110 JUCLHILIHHE

KoHTponupyeMsie pe3ynbTaTsl OCBOEHHS DopMyIHPOBKA THIIOBOTO KOHTPOJIBHOTO 3a/IaHHA HITH
KOMIETEHLIMH (MITH €€ YacTH) HHOro MaTepHana, Heo0X0QUMMOro /i OLIEHKH 3HAHHH,
YMEHHH, HABBIKOB U (MJIH) ONBITA JIEATEIbHOCTH
IIK-14

Brnanennem MeTomamMu u cpeicTBaMH (PH3HYECKOTO M MATEMATHYECKOTO(KOMITBIOTEPHOTO)
MOJIETTHPOBAHHUA B TOM YHCIIE C HCIIOJIb30BAHHEM YHHBEPCATBHEIX H ClIEIIHATH3HPOBAHHBIX
IPOTrPaMMHO-BBIYHCIIHTENBHBIX KOMILIEKCOB, CHCTEM aBTOMaTH3HPOBAHHBIX MIPOEKTHPOBAHHS
CTaHJapTHBIX TAKETOB aBTOMATH3allMM HCCIIEJOBAaHHH, BlIaJIeHHE METOIaMH HCIIBITAHAMN

CTPOHTECIIBHBIX KOHCTPYKHHfI H H3/Ie]IHH METOJaMH IIOCTAHOBKH H IpOBEACHHUA SKCIIEPHMEHTOB I10
3aJaHHBIM METOIHUKAM

3HaTh: 0COGEHHOCTH NOCTPOEHHS KOHEYHO- | BompocNe2
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KoHTponpyeMblie pe3yibTaThl OCBOEHHA @opMyIMpOBKa THIIOBOTO KOHTPOJILHOIO 3aJaHHA HITH
KOMIIETEHIIMH (WM €€ YacTH) MHOro MaTepHana, HeoOXOIHUMOro 1A OLIEHKH 3HaHHH,
YMEHHH, HABBIKOB H (HJIH) OIBITA JAESTE/IBHOCTH

3IEMEHTHBIX Moenei 31aHUHA ¥ | Yaueepcanbusie [IK - NASTRAN.
COOPYKEHHH.

YMeTs: BunerNe9

AnanuiupoBaTe  pesynsTarhl  pacdera. | BompocNel

OueHMBaTh aJieKBaTHOCTh IONyYeHHBIX | YHHBepcambHble [TK — ANSYS.
3HA4YEHH#H BHYTPEHHHX YCHIIMH.

Bnanerts: BunetNe2

METOAAMH ITPOCKTHPOBAHUS IIEMEHTOB, Bompoc Ne3

COeMHEHHH M KOHCTPYKIIHH K3 JepeBa U Omnwucars MOCIEN0BATENbHOCTE JEHCTBHH NPH
IUIacTMAce, B T.4. C IPHMEHEHHEM CO3JJaHHH PacYeTHOH MoJenH KOMOHHHPOBAHHOTO
COBpPEMEHHEIX IPOrPaMMHBIX KOMILIEKCOB; | KapKaca IPOMBIIUIEHHOTO 3/1aHHs ¢ hepMamMu
HaBLIKAMH HCIIOJIE30BaHMs COBPEMEHHOM IOKPBITHSA MIPOOJIETOM 24M C maroM 4M
HOPMaTHBHOM, CIIPaBOYHOM H TEXHHYECKOH

JIMTEPATYPBhI.

5.3. Kpurepun oneHHBaHHu YPOBHS ¢pOPMHPOBAHHOCTH KOMIIETEHIHA

O1uieHKa pe3ynbTaToB 00y4YeHHs 110 JUCHHIUTHHE « KOMIBIOTEpHEBIE TEXHOJIOTHH
NPOEKTHPOBaHHUSA 3JaHKK» B (opMe YpOBHA ChOPMHPOBAaHHOCTH KOMIIOHEHTOB 3HATh, YMETD,
BJIQJIETh 3asBJICHHBIX JUCIMIUTHHAPHLIX KOMIIETEHIIHI IIPOBOHTCA 10 4-X Oa/UIbHOM IIKase
OLICHHBAHHS ITyTEM BEIOOPOYHOTO KOHTPOJIS BO BpeMs SK3aMeHa.

IIpu oneHke ypoBHS cOPMHPOBAaHHOCTH JHCIHIUIMHAPHBIX KOMIETEHIIHH B paMKax
BEIDOPOYHOTO KOHTPOIIA IIPH 3K3aMeHe CUMTAETCS, YTO MOTyYEeHHAs OLEHKA 32 KOMIIOHEHT
NpOBepAEMOii B OMIeTe TUCIHILIMHAPHOM KOMIIETEHIMH 0000maeTcs Ha COOTBETCTBYIOIHH
KOMIIOHEHT BCEX JUCHHILIMHAPHBIX KOMIETEHIHH, (JOPMHPYEMBIX B paMKax JAHHON JMCIMILIHHEL

Tabmuna 5.3. Illkana oneHUBaHHSA K3aMeHa

OLIEHKa YpoBEHb OCBOEHHA KpHTrepuu orieHHBaHHA
KOMITETEHLIHH
«OTJIHYHO» BBICOKHH ypPOBEHb Oﬁyqalonml‘fl(:ﬂ moKazal BCECTOPOHHHE,

CHCTEeMaTHU3UpOBaHHBIE, TIMyOOKHE 3HAHWUA IIPOrPaMMBI
JMCUMIUIMHBI, YMEHHE YBEPEHHO IPHMEHATh HX Ha
NpaKTHKE IPH pEIIeHHH KOHKPETHBIX 3a1ad, CBOOOAHO

HCIIOE30BATh CIIPaBOYHYIO THTEpaTypy, Aenathb
0060CHOBaHHBIE BBIBOJABI M3 pE3yJNbTaTOB DAacyYeTOB HIH
9KCIIEPHMEHTOB

«XOpOIIO» MOBBIINIEHHBIN OOyuaromuiics moOKa3zal TPOYHBIE 3HAHHS OCHOBHBIX

YpOBEHB pa3zenoB IIPOrpaMMEI JUCIMIUTHHEI, yMeHHE

CaMOCTOATEIIBHO pemarts KOHKPETHEIE IIPaKTHYECKHE
3a/la4d, HO [OOIYyCKaloIEMY HEKPHTHYHBIC HETOYHOCTH B
OTBETE H PEIICHHH 33/1a4

«yZIOBIIETBO IIOpPOTOBLIH Obyuatommiics mokasan (parMeHTapHBIA, pa3pO3HEHHBIH
PHTEJIBHOY YPOBEHB XapakTep 3HaHMH, HENOCTATOYHO TOYHEIE (HOPMYTHPOBKH
6a30BBIX TIOHSATHIA, HapyIalIHH JIOTHYECKY1O

MOC/IEIOBATENLHOCTh B M3JI0KEHHH  [POrPamMMHOrO
MaTepHalna, NpPH 3TOM BJIAJCIOMHH 3HAHHSIMH OCHOBHBIX
pa3/ieioB JUCIHMIUIMHEL, HEOOXOAMMBIMH IS JaJbHEHIIEro
00y4eHHs, YMEHHE NOIYYHTh C IOMOIIBIO NpenoAaBaTels
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NpaBHJIbHOE pellleHHe KOHKPETHOH MPaKTHYECKOH 3a1auH H3
Yyhcna — NpPEeOyCMOTpeHHBIX — pabodedl  MpOrpaMMoi,
3HAKOMCTBO C PEKOMEHIOBAaHHOH CIIPaBOYHOH JIATEPATypOM

«HEYJOBJIET MuHuManeHEl | [Ipu oTBere oOydaromerocs BBIABHIIHCH CYLIECTBEHHBIE
BOPHTEJIBHO YPOBEHB HE npobensl B 3HaHMAX Oonpiedi 9acTH  OCHOBHOIO
» JIOCTHTHYT CoJlepKaHHs JUCLHILUIMHEL, JOMyCKaloTcs rpybbie omHMOKH B

NpakTHYeCKUX  3amad  (HeyMeHHe

KOHKPETHOH [IPaKTHYECKOH 3a/1a4M

JACIMILTHHBI)

npenoaaBaTelis INOJIYYHTB IIpaBHJIBHOE

(opMyIMpPOBKE OCHOBHBIX NOHATHH  PEIICHHH THIIOBBIX

MIOMOIIBIO
pelIeHHe

H3 YHcIa
[pPeAyCMOTPEHHBIX  pabo4ell  mporpamMMoi

yuebHoi

6. IEPEYEHb OCHOBHOM 1 gOIIOJII-II*ITEJIBHOﬁ YYEBHOH
JIATEPATYPBI, HEOBXOAUMOMU Ui OCBOEHHUS JUCHHUIIJIMHBI

6.1. OcHoBHas auTepaTypa (y4eOHHKH H y4eOHbIe mocoOus)

Tabmuna 6.1. Ilepeyens ocHOBHOH yueOHOHM TUTEpATYpPHI

Ne HaumenoBanue Kon-Bo 3K3.
n/
i}
1 | l'oponeuxwuit A.C., Ezepos U.J1. KoMnsroTepHble MOAETH KOHCTPYKIHH. 15 k3.
Kues: U3parensctBo «®@akty, 2005 — 344 ¢
2 | I''H. Ilmener YyeGHoe nocobue « KoMIbIOTEPHBIE METO/IBI POEKTHPOBAHHS 50 2x3.
¥ pacyera 3aanuii.» U3a-eo KITACY Kazanp 2012-178c. (na xadenpe)
3 | l'oponeuxnit A.C., Barpax, 'oponeuxwuii JI.A., Jlazaiok M.B., FOcunenko
C.B. Pac4eT ¥ npoeKTHpOBaHHE KOHCTPYKIIHH BBICOTHBIX 3[aHHI H3 3EC
MOHOJIMTHOTO Xkeje306eTona (ImpobieMEl, ONBIT, BO3MOXKHEIE PEIIEHHS W IPRbooks
PEKOMEH/IAlIMH, KOMIIBIOTEPHBIE MOJIENIH, HH()OPMAIIHOHHEIE TEXHOJIOTHH). -
K.: m3parensctBo «PAKT», 2004. — 106 c.
6.2. lonosauTeNbHAN THTEPATYpa
Tabmuna 6.2. [lepeueHb NOMONHHTENEHON THTEPATYPHI
Ne HaumeHnoBanue Kon-Bo 3x3.
n/
I
2 | Ilepemsmyrep A.B., CumBkep B.M. PacueTHble MOJeTH COOpYXeHHH 9BC
BO3MOJKHOCTE HX aHanu3a. — Kues. M3narenscteo «Cransy», 2002 — 601 c. IPRbooks
3 Ilepenemyrep A.B., Cnmekep B.M. PacuerHble Momen# COOpYXeHHMI 9BC
BO3MOJKHOCTB MX aHaym3a. — KueB. M3narenscTeo «Crans», 2002 — 601 c. IPRbooks
4 Beproxckuii 10.B., Komaynor B.U., Bapabam M.C., I'emsepckmit [0.B.,
KoMneioTepHEie TEXHOJIOTHH IIPOEKTHPOBAHHUS Kene300eTOHHBIX 9bC
KoHCTpyKumii. KypcoBoe mpoextupoBanme. — K. Kumxnoe mimarensctBo | IPRbooks
aBHAIMOHHOro HHCTHTYTA. 2006T.
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6.3. MeToauyeckue pa3paGoTKH N0 AHCHHILIHHE

Meroguyeckne ykasaHHS K  BRIIONHEHMIO CTaTHYECKOTO pacyeTa B  KypCOBOM
NpOCKTHPOBaHWH  «BerumcmuTensHeni  kommiexe  JIMPA ODH  IPOEKTHPOBAHHH
OZHOSTAXKHOIO IPOU3BOACTBEHHOIO 34aHMs» 4.1 u 4.2., Ucaes A.B., Xycaunos J[M.,
JleiMonazos M.A., U3n-Bo KI'ACY, Kasans 2010-75c¢.

['H. IlIMene YuebHoe mocobue «KoMmmsioTepHsle MeToIBI IIPOCKTHPOBaHHUA M pacyera
3nanui. [Ipumepsr pacueran Map-o KTACY Kasans 2012-132c.

IImenes I'H, T uMpanoB JL.P., ®axpyrauror A.D. YyebHo-MeTomHUecKoe mocobue

«IIpuMeperr pacuera B ITK Ansys Workbench u Robot Structural Analysis» U3n-so KTACY
Kazans 2017-108c

6.4. HopmaTHBHas 10KyMeHTaLHA

CIT120.13330.2016 «CHHuIT 2.01.07-85*. Harpysku u Bosneiicteus». Yreepxnen ITpuxazom
Munperuona Poccuu ot 3 nexabps 2016r. Ne891. — M., 2016

CIT16.13330.2011 «CH=IT I1-23-81*. CransHbie KOHCTPYKIMHY». Y TBep:kaeH [Iprkazom
Munpernona Poccun ot 27 nekabps 2010r. Ne791. — M., 2011

CII 63.13330.2012 Beronnsle u xene306eToHHbIE KOHCTPYKIHH. OCHOBHBIE IOJIOKEHHUS.
AxTyamuszupoBanHas peaakius CHull 52-01-2003 (c Usmenennsamu N 1, 2, 3)

7

3aBepeno HTB KI'ACY ( f ZZ"J—-MQ/

7. AHOOPMAIIMOHHOE OBECNEYEHUE JTUCHUATLIMHbBI
7.1. Ilepevens pecypcor HHTepHET, HeOGXOXMMBIX IS OCBOCHHS JHCLAILTHHLI

«Poccuiickoe o6pasoBanune» (enepanbHbIl mopTan http://www.edu.ru/
DezepanbHas yHHBEPCHTETCKAS KOMITBIOTEPHAs ceTh Poccru http://www.runnet.ru/
EnuHoe okHO nocTyna k o6pa3oBatensHEM pecypcam http://window.edu.ru/
Crpanuna xadeaps https://www kgasu.ru/universitet/structure/instituty/is/kmkis/
Caiit paspa6orunka [1K Jlupa CATIP 2013 www.liraland.com/lira/

7.2. Ilepevenn HHGOPMALHOHHBIX TEXHOJIOTHI, HCIO0JIb3YEeMBbIX NIPH OCYIIECTBJICHHH
00pa3zoBaTeIbHOIO Npouecca Mo JHCHHILIHHE

Hcnons3oBanne 31eKTPOHHON HH(OPMAIHOHHO-06Pa30BaTEeLHOM Cpelibl YHHBEPCHTETA
IIpuMeHenre cpeacTB MyIBTHMEIHA IPH POBEICHHH NEKIHH U IPAKTHYECKHX 3aHATHI
Ans BU3yalW3allid H3y4aeMo# HH(OPMAIHH TOCPEACTBOM HCIIONE30BaHHs IIPE3eHTAIHi,
y4eOHBIX BHIEO-(HIEMOB

Odopmienne HEIMBHIYANBHEIX 3a1aHH1i (pedepaToB, KyPCOBBIX pabot (TIpoekToB)...
ABTOMATH3aLHsl [I0HCKA HH(OPMAIHH IOCPEACTBOM HCIIOIB30BAHHS CIPABOYHBIX CHCTEM
IIpuMeHeHRe NepCOHANBHEIX KOMIIBIOTEPOB C MPEyCTAHOBIEHHEM [10 JIupa Canp 2013

7.3. Ilepevens mporpaMmMHoro ofecrnedeHns, HCIOAb3YEMOro
NpH OCYINEeCTB/ICHHH 00pa3oBaTebHOro npouecca ( NpH Heo6X0AHMOCTH)
IIpn ocBOEHHH THCHMILTHHEI HCIONB3YETCs IMIEH3HOHHOE H OTKPHITOE IIPOrPaMMHOE

obecreyeHue

I

Texcroserit penakrop Microsoft Word;

15



2. DnextponHsle Tabmuubl Microsoft Excel;
3. Tlpe3eHTalMOHHBIH pegakTop Microsoft Power Point;

[Ipr OCBOEHHH JAaHHOW JMCLHMIUIMHEI TAaKXKe IPEIyCMOTPEHO MCIIO/B30BaHHE CIENYIOIIErO
CIENHATBHOTO IPOrPaMMHOI0 00ECIIEeYeHHS:
1. TIK JIupa Camp 2013
2. IIK Cangmup CAIIP 2013

7.4. llepeyens HHGOPMALHOHHO-CIIPABOYHBIX CHCTEM H NpodeccHOHANLHBIX 023 IaHHBIX

B xome peammzanuu nened ¥ 3amad AMCHMIUIMHBI 0Oyvarommecs MOTYT HCIOJIb30BaTh
BO3MOMHOCTH HH(POPMALHOHHO-CIIPABOYHBIX CHCTEM.

1. http://pravo.gov.ru — OdHLHATEHEI HHTEPHET-NIOPTAN TPABOBOK HHQOPMALIHH

2. http://www.consultant.ru - CnpaBognas npaBoBas cucreMa «Koncynsrant Ilmoc»

3. http://www.garant.ru - CripaBOYHO-IpaBOBasi CHCTEMa IO 3aKOHOJATeNIbCTBY POCCHHCKOM
Denepaluu

4. http://www.normacs.ru/ - NormaCS uHGOpMalHOHHO-IOMCKOBas CHCTEMA.

8. METOAUYECKHME YKA3ZAHUA IS OBYYAIOIIUXCS
MO OCBOEHHIO JUCTIMITJIMHBI

Jucnunmna « KoMneloTepHbIe TEXHOOTHH TPOEKTHPOBAHUS 3[1aHH#H» H3ydaeTcs B TEYECHHE
6 cemecTtpa. [IpH nuIaHHPOBAaHHH W OpraHH3allHH BPEMEHH, HEOOXOIMMOT0 Ha H3y4YEHHE
00yyaromuMes JHCIHILTHHEL, He0OX0IMMO NMPHIEPKHBATELCS CIIEYIOIMNHX PeKOMEHIaIHi:

Tabmuna 8.1. PexoMeHnjaluu 1o opraHu3aliy cCaMOCTOATENIbHOH paboThI CTyIeHTa

Bun yuebHbix Oprasu3anus JeSTelbHOCTH CTyIeHTa
3aHATHH
3aHsTHs Hanucanue KOHCIEKTa JEKIHMA: KPATKO, CXEMATHYHO, IIOCJIEI0BATEIBHO
JIEKITHOHHOTO (bHKCHPOBATH OCHOBHBIE OJIOXKEHHA, BRIBOJEI, (HOPMYIHPOBKH, 0606MEHH S ;
THNA (JIEKIHH) NIOMeYaTh BaKHBIE MBICITH, BBIZIENATh KIIIOYEBbIE ClI0Ba, TepMHHEL [IpoBepka

TEPMHUHOB, IIOHATHIH C TOMOIIBIO SHIUKIIONEINH, CIIOBapei, CIIPAaBOYHHKOB C
BBIMTHCHIBAHHEM TOJIKOBaHHH B TeTpa/ib. O603HAYHTEL BOIPOCKH], TEPMHHEI,
MaTepHall, KOTOPBIH BbI3bIBAET TPYAHOCTH, IOMETHTE H MONKBITATECS HANTH
OTBET B PEKOMEHIyeMoii muTeparype. Eciu camocTosTensHO He yaaeTcs
pa3obparbcs B MaTepraie, HeoOX0AUMO chOPMYIIHPOBATH BOIIPOC H 3a/1aTh
NPENnoaaBaTei0 Ha KOHCYJIbTAllUU, HA IPAKTHYECKOM 3aHSTHH.
[TpakTHueckue PaboTa na nepconanbHbix KOMNBIOTEPAX ¢ BeeHHEM 3amHCel peraMeHTHPYIOMIMX
3aAHSTHS OCHOBHbI€ LIATH M0 CO3JIaHHIO PAaCUYETHOH MOJIENIH KOHCTPYKIIHH

IIpopa6oTka KoMIbIOTEPHBIX METOIOB IIPOEKTHPOBAHHS M pacdeTa, yAeIss
0co60e BHUMaHHE IIe/SIM H 33/1a9aM, CTPYKTYPE M COICPKAHHIO JHCIIATUTHHEL.
KoncnextupoBanue ucTouHnKoB. PaboTa ¢ KOHCIIEKTOM JIEKIIM#, TOArOTOBKA
OTBETOB K KOHTPOJIbHEIM BOIIPOCaM, [IPOCMOTP PEKOMEH/IyeMOM JIMTEPATYPhl,
paboTa ¢ TekcToM (ykazame mexcm u3z ucmounuxa u op.). I[lpocymmpanue
ayHo- H BH/ICO3aITHCEH 0 3aJaHHOH TEMe, pellleHHe pacyeTHO-rpapuIeCKHX
3a/IaHHM, pEIleHHE 3a1a4 110 AITOPHTMY H Jp.

[ToaroToska k CEMHHapCKUM 3aHATHAM BKIIOYAET B ce6s BHITONHEHHE
AOMALITHET0 3a/IaHKs, PE/Toaramero 10paboTKy KOHCIIEKTa JIEKIHH,
O3HAKOMJIEHHE C OCHOBHOH H JIOTIOJTHHTE/LHOM JIHTEpaTypoid, 0TpaboTKy
OCHOBHBIX BOIIPOCOB, PEKOMEHIOBAHHAIX K PACCMOTPEHHIO HA CEMMHAPCKOM
3aHATHH, MOATOTOBKY COOOLIEHHS HIIH OKJIAJA 10 HHAMBHIYAILHO
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Bun y4e6HbIX
3aHATHH

OpraHu3alus AeSTeNbHOCTH CTY/IEHTa

BeIOpaHHOM TeMe. [Ipu moAroroBke K K1accH4ecKOMY (TpaJHLIHOHHOMY)
CeMHHApy OCHOBHas 3aj1a4ya —HAWTH OTBETHI HA OCTABJICHHBIE OCHOBHBIE
BONpockl. JIJ1st 3TOro cTyJieHTaM HeoOX0MMO: -BHUMATEIbHO IPOYHTATh
KOHCIIEKT JIEKLIHH 110 JJAHHOH TEMAaTHKE; -03HAKOMHUTBCS C COOTBETCTBYIOIIHMM
paszenoM yuebHHKa; -mpopaboTaTh JOMOIHUTENBHYIO IUTEPATYPY H
HCTOYHHKH. B paMKax ceMHHApCKOTo 3aHATHSA CTYIAECHTaM IIPEAOCTaB/IAETCH
BO3MOHOCTb BEICTYIIHTE C coobmenueM uiu aoknanoM. [loaroroska nokiana
BKJTIOYAeT BEIOOp TEMBI, COCTaBlIEHHE IIaHa, paboTy ¢ TekcToM (yueOHOMH
Hay4YHOH JTMTEpaTypoOii), BHICTYILIEHHE.

JlabopaTopHas
pabora

PaGora Ha nepcoHaNBHBEIX KOMIBIOTEpPaX C  BEJEHHEM  3amHcei
perinaMeHTHPYIOIMX OCHOBHBIE INArd [0 CO3/aHHIO PAaCYeTHOH MOJIEIH
KOHCTPYKIIMH. C KOHCIEKTOM JIEKIMH, NOATOTOBKA OTBETOB K KOHTPOJILHBIM
BONPOCAaM, IPOCMOTP pPEKOMEHIYeMOH JHMTeparyphl, pabora ¢ TEKCTOM
(yxazame mexcm u3 ucmoyHuxa u op.).

Pedepat

Peghepam: Tlouck mutepatypsl U cocTaBleHHe 6ubnuorpaduu, HCnoIb30BaHHE
oT 3 110 5 Hay4HBIX paboT, H3/I0)KeHHEe MHEHHS aBTOPOB H CBOETO CYKICHHSA MO
BLIODaHHOMY BONPOCY; H3JI0)KEHHE OCHOBHBIX AacClEeKTOB IMpPOGIEMBL.
O3HaKOMHTBCS CO CTPYKTYpo# 1 odopMmiieHHeM pedepara.

Pa3paboTtka pedepaTa sBiseTcs OIHHM H3 BHIOB CAaMOCTOSTENHHOH paboThl U
PEKOMEHIyeTCA AN CTYAEHTOB OYHOTO H 3a04HOro obydeHusa. CTyneHTHI
o4yHoro obydeHus paspabaTbiBaioT pedepaThl MO yKa3aHHIO IpENoJaBaTels
mi60 1m0 coOCTBEHHOW MHHIMATHBE B CIy4asX JOMYIIEHHBIX HMH
HeoOOCHOBaHHBIX IPOIYCKOB 3aHATHH WIM B Leisx Oonee yriybneHHOM
npopabOTKH ONpeNeNnEHHBIX TEM, BBI3LIBAIOIIMX HAyYHO-HCCIIENOBATEILCKHH
uHTEpec obydaromerocs.CTyAeHTHI-3a04HHKH MOTyT BheIOpath pedepar B
KauecTBe (OPMBEI KOHTPOJIS H OTYETHOCTH 3a CAMOCTOATENbHYIO paboTy B
MEXCECCHOHHBIH nepuon obyuenus. Temy pedepara cryneHT BeIOHpaeT
CaMOCTOSTENBHO M3 IEpeyHs NpuBeAEHHBIX. He MCKIIO4aeTcs BO3MOXHOCTB
YaCTHYHOIO H3MEHEHHA TEMBI 110 COTJIACOBAHHIO C MpENoAaBaTelieM, eClIH 3TO
Oyner cmocobGcTBOBAaThL YIy4leHHIO KadecTBa pedepara, 3cce. Pedepar
JNOJDKEH CBHMJIETENbCTBOBATH O TOM, HACKONBKO TIIIYOOKO CTYHEHT YCBOHIJI
CONEp/KaHWE TEMBl, B KaKOHW CTENEHH YyAaYHO OH AaHATH3HpYeT Yy4eOHBIH
MarepHall H TpaMOTHO H3J1araeT CBOH CYXICHHS

CaMocrosTensHas
paborta

BaxHo# 9acTBIO CaMOCTOATENBHOM pabOTHI ABIAETCA H3YYEHHE OCHOBHOM
JUTEPaTypPhl, 03HAKOMJIEHHE C JOIOIHUTEIBHON JIMTEpaTypOH.

[Ipu NOAroTOBKE K KOJIOKBHYMY peKOMeEHAyeTcs paboTa ¢ KOHCIIEKTOM
JIEKLIHH, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM H JIp.

IToaroroska k
3K3aMeHy

(3auery)

IToaroroBka Kk 3K3ameHy npeamnoiaraeT u3ydeHHe OCHOBHOH U
JOTOJIHATEIEHOM JINTEPATyPhl, H3y4YeHHE KOHCIEKTa JIEKI[HHA.




9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE AACHUIIJIMHbI

Tabnuuadlpe6oBaHHAKyCIOBHAM peaTH3aliK IMCIIATLTHHb]

Ne Bun yuebhoi HaumeHoBaHue crnieumanbHbIx* ‘ OcHaleHHOCTh CreuHabHbBIX
n./m. paboThl MOMELIEHHH W NMOMELLEHHH 115 MOMELLIEHHUH K ITOMELLEHHI 11
CaMOCTOATEILHOH paboThl CaMOCTOSATENLHOH paboTel
Jlexuun YueOHasay M TOpUs [UIst Cneunanuiuposannas yuebnas
NPOBEICHHA 3aHATHH Me0eNh TeXHHYECKHE Cpe/ICTBa
JIEKLIKOHHOI'O THITA 00yUYeHHIMYIILTHME IHHHBIIT ‘
| nmpoekTopMobuIbHbIH [ TKHOyTOYK)
3KpaH,HabOp IEMOHCTPAIIHOHHOTO
' 000py10BaHUSA HyUeGHOHAT IS IHbIX
NOCOOMH —yKa3bIBAETCS [PH HAJTHUHH
110 JAHHOM TMCLIMIJIMHE ]
IIpaktiyeckne | KomnbrotepHbliiknacce
3aHATHSA BeIX010M BUHTEpHET Cnennami3upoBanHas yyebHas
2 MeOehTeXHHYECKHE CPEICTBA ’
0b6y4yenusI IK muensnonnoe
IIporpaMMHoe oOecrneueHue
Jlaboparopuele | YyeGnasaymutopus Cneunam3upoBanHoe
paboTel nabopaTopHoe 060opyI0BaHHE 10
npo¢uro 1aboparopuu \
3 JlabopaTtopus CneunanuszupoBannas yueGnas }
MHGOPMALMOHHBIX TEXHOJIOTHH | MebelhTeXHHYeCKHe Cpe/IcTBA ‘
obyuyenustI KomneH3nonHoe
NPOrpaMMHO€ 0DeCIIEYEHHE
[Tomemenue ns CneuunanusupoBanHas ydeOHas
CaMOCTOATENLHON paboThl MeOe/ILKOMIBIOTEPHAA TEXHHKAC |
00y4aromuxcaOMIBIOTEPHBIH | BO3MOKHOCTBIOOKTIOYEHHS KCETH
Ky1acc OHOIHOTEK ) 'MnrepHer'nobecnieueHuem gocTynas |
CaMocCTOSTeIbHAS 3JIEKTPOHHYIO HHDOPMAIIHOHHO-
4 | pabora o0pa3oBaresibHYIO Cpey
o0y4Jarommxcs | YHHBEPCHTCTA




