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1. ey 1 32124l OCBOEHUS AU CHUIJIMHBI (MOLYJIs1)

HCH}IMI/I OCBOCHUA NUCHUINIMHBI SABJIAIOTCA IMOJYUCHUC 3HAaHUU B 06HaCTI/I YHUCJIICHHBIX MCTOIOB, B
YaCTHOCTH METOJIa KOHEUHBIX DJJIEMEHTOB, INMPHUMEHHUTEIBHO K pacyeTy CTPOUTEIbHBIX KOHCTPYKIIUA B
MMporpaMMHBIX KOMILJICKCAX. OSHaKOMI/ITB CTYACHTOB C OCHOBHBIMH IMPUHIUIIAMU U MCTOJaMH HHKXCHCPHOI'O

aHajiu3a IPOCTPaHCTBCHHBIX KOHCTPYKHHﬁ,

OJIECMCHTOB H©  Yy3JIOB,

MNPpUMCHACMBIMH B COBPCMCHHBIX

IIPOrPaMMHBIX KOMILIEKCax. B pe3ynbrare n3ydeHus 3Toi JUCHUIUIMHBI TPUOOPETAIOTCs YMEHHS B pa3padoTKe
PalMOHAIBHBIX PACYETHBIX CXEM I YUCIEHHOI'O KCIEPUMEHTA U MaTEMaTUUYECKUX MOJEIIEH, ONMCHIBAIOIINX

HOBEJIEHUE KOHCTPYKIIUU

3a,I[aanI/I OCBOCHUA NJUCLHHIIIINHBI ABJIAIOTCA:
-IIOJIYUCHUC 3HAaHUN H MMPAKTUYCCKUX HABBIKOB IIPOBCACHHA YUCICHHBIX pPacdYCTOB Ha IMPOYHOCTH
CTPOHUTCIIb-HbIX KOHCT];)YKI_II/Iﬁ B IIpOI'paMMHBIX KOMILICKCAX;
-(bOpMI/IpOBaHI/Ie Y CTYACHTOB HABBIKOB HCIIOJIB30BAHHUA MATCMATHYCCKUX MO[[GJIGI;'I U KOMIIBIOTCPHBIX
ImporpamMm Jisd HHXXCHCPHOI'O aHaJIn3a

2. IlepeyeHb NJAHMPYEMBIX Pe3yJabTATOB O0y4YeHHSI IO

HHANMKATOPAMM JTOCTHKEHHUsSI KOMIeTeHIn

AUCHUILIMHE (MOAYJI0), COOTHECEHHBIX C

Kona n HaumeHoBanue

Ko u HaumenoBaunue

[Tnarupyemblie pe3ynbTaThl O0yUSHUS 110

KOMIIETEHIINH MHIMKATOpa JTOCTHKEHUS JUCLHUIUIMHE, 00€CIIeUnBaIOIINe JOCTHKEHHUE
KOMITETEHIINU IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1
[1K-5 Cnoco6en|I1K-5.10 IIpoBomuT cpaBHEHHE|3HAET
OpraHu30BbIBATH paboTy|cooTBeTCTBUIA pelieHui, | TpeboBaHms JIEHCTBYIOLIEH
IIPOEKTHOTO TOJPA3ACICHUS |IIPUHATBIX B pa3felle IPOEKTHON |HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTALIUH
[0 TMOATrOTOBKE pa3jesial|JoKyMEHTaluu Ha|ymeeT
IIPOEKTHOM  JOKYMEHTALlMU|CTPOUTENIBHBIE  KOHCTPYKLMH,|TIPOBOJAUTh CPAaBHEHUE IPUHSATHIX PELICHUI Ha
Ha CTpOUTENbHBIC|TpeOOBaHUAM JEICTBYIOLIEH |COOTBETCTBUE TpeOOBaHU
KOHCTPYKLUU JUIsl 30aHUM ¥ |HOPMAaTUBHO-TEXHUYECKON HOPMaTHUBHO-TEXHUYECKON JOKYMEHTalluU
COOpPYKEHUM JOKYMEHTallul U CHEIHAJIbHbIM|BJIageeT
TEXHUYECKHUM YCIIOBUAM HaBbIKaMH paloThI c HOPMaTUBHOU
JUTEPATYPOU
I1K-5 Cnocoben|I1K-5.11 Beinonnser|3naer
OpraHU30BBIBATH paboTy|npoBepoUHbIE pacueThl|0OCHOBHbBIE TpeOoBaHUs K pacuery
IIPOEKTHOTO TOJPa3ACIEHUS |CTPOUTENIBHBIX KOHCTPYKIIUN CTPOMTENBHBIX  KOHCTPYKUMH  3JaHUHd U
0 TOJTrOTOBKE paszena COOPYKEHHM
IIPOEKTHOM  JJOKyMEHTalluu ymeer
Ha CTPOUTEIIbHBIE Boinonusier IIPOBEPOYHBIE pacuersl

KOHCTPYKUMHU JUISl 34aHUN U
COOPYXEHHI

CTPOUTCIIbHBIX KOHCTPYKHHﬁ, B T4. C IOMOIIIBIO
IMpOorpaMMHBIX KOMITJICKCOB

BJajaeeT

HaBBIKaMU pa60TI>I C BBIYMCIIMTCIIbHBIMHA
KOMILIIeKcamMu Ha ocHoBe MKD




I1K-5 Cnocoben
OpraHU30BHIBATH pabory
MIPOEKTHOTO MOApa3/ieNeHus
o0 TOATOTOBKE  paszjena
MPOEKTHOM JOKYMEHTALIUU
Ha CTPOUTEIbHBIE
KOHCTPYKUHMHU ISl 3AaHUN U
COOPYXEHHI

IIK-5.6 Bemonuser
CTPOUTEITBHBIX KOHCTPYKIIUHA

pacyeTsl

3HaeT

OCHOBHBIC TIOHATUS W NPHUHLHMIBI pacyeTa
CTPOUTENIbHBIX KOHCTPYKLMH Ha 3aJaHHbIC
Harpy3k, a TakXke C YydeToM (HU3NYECKOH,
r€OMETPUYECKON u KOHCTPYKTUBHOU
HEJIMHEHHOCTH

yMeer

BBIOpPATh pPALMOHAIbHBIE CXEMbl M METOJIbI
pacuéra CTpOUTENbHBIX KOHCTPYKIUI

BJIajieeT

HaBbIKaMU MCIIOJIb30BaHUs YHMCIIEHHBIX
METO/0B Pacu€Ta CTPOUTEIbHBIX KOHCTPYKIIUI

IIK-5 Crocoben
OpraHu30BbIBATH pabory
MIPOEKTHOTO TO/Apa3ieNeHus
o0 TOATOTOBKE paszjena
MPOEKTHOM JOKYMEHTALIUU
Ha CTPOUTEIbHBIE
KOHCTPYKIIUU JJIs1 3JaHUN U
COOPYKEHU

IIK-5.7
TEKCTOBYIO U
yacTM  pasjena
JIOKYMEHTAIUN
CTPOUTETBHBIEC KOHCTPYKIIUH

[ToaroraBnuBaet
rpagu4ecKyro
MIPOEKTHOMN

Ha

3HaeT
COCTaB TEKCTOBOM U Tpaduyueckor yacren
paszena MpoeKTHOM JOKYMEHTaluU

yMmeet

TOTOBUTh TEKCTOBYIO W TpadUUECKyr0 4YacTh
MPOEKTa

BJajJeeT

KOHTPOJISI MPOEKTHBIX PEUICHHH B YacTH HX
COOTBETCTBUSI HOPMATUBHBIM KOHCTPYKTHUBHBIM
TpeOOBaHUAM

3. Yka3zaHue MecTa JMCUHUIJIMHBI (MOAYJIfA) B CTPYKTYpe 00pa3oBaTe/ibHONH MPOrpaMMbl
Jannast nucuuruinHa (Moaynb) BkitoueHa B biok «/{uctumumnel, Monynu» b1.B./IB.01.01 ocHoBHOIA

npodeccnoHanbHOM  00pa30BaTENIbHON  MPOTPaMMBbl

08.04.01

CTpOI/ITeHBCTBO H OTHOCHTCA K 4YacCTH,

dbopMupyeMOil y9acTHUKaMH 00pa30BaTEIbHBIX OTHONICHUH YIeOHOTO IJIaHa.
3HaHME OCHOB pacyeTa CTPOUTENbHBIX KOHCTPYKIIHI. BrajeHne 3HaHusIMU COTPOTUBIICHHS] MaTEPHUAJIOB

U TeopeTuueckor Mexaunku. Brnanenne nakerom MS Office

Ne
n/n

HOCHC,Hy}OH_II/Ie JAUCITUITIINHBI

KOI[ 1 HAUMCHOBAHUEC MHIUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH




KBaJTM(PUKAITMOHHON pabOTHI

HOI[FOTOBK& K Ipouneaype€ 3aliuMTbl MW 3aluTa BBIHYCKHOI;'I

VK-1.1, VK-1.2, VK-1.3, VK-1.4,
VK-1.5, VK-1.6, VK-2.1, VK-2.2,
YK-2.3, VK-2.4, VYK-2.5, VK-31,
VK-3.2, VYK-3.3, VK-34, VK-4.1,
VK-4.2, VK-43, VK-44, VK-51,
VK-5.2, VYK-5.3, VK-6.1, VK-6.2,

VK-6.3, OIIK-1.1, OIIK-1.2, OIIK-
1.3, OIIK-1.4, OIIK-2.1, OIIK-2.2,
OIIK-2.3, OIIK-3.1, OIIK-3.2, OIIK-
3.3, OIIK-3.4, OIIK-3.5, OIIK-4.1,
OIIK-4.2, OIIK-4.3, OIIK-4.4, OIIK-
5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4,
OIIK-5.5, OIIK-5.6, OIIK-5.7, OIIK-
6.1, OIIK-6.2, OIIK-6.3, OIIK-6.4,
OIIK-6.5, OIIK-6.6, OIIK-6.7, OIIK-

7.1, OIK-7.2, OIIK-7.3, OIIK-7.4,
OIIK-7.5, OTIK-7.6, TIK-1.1, TIK-1.2,
MK-1.3, TK-1.4, TIK-2.1, TK-2.2,
MK-2.3, TK-2.4, TIK-2.5, TK-2.6,
MK-2.7, TIK-2.8, TIK-3.1, TIK-3.2,
MK-3.3, TK-3.4, TIK-3.5, IIK-3.6,
MK-3.7, TIK-4.1, TIK-4.2, TIK-4.3,
MK-5.1, TK-5.2, TIK-5.3, TIK-5.4,
[K-5.5, TK-5.6, TIK-5.7, TIK-5.8,

TK-5.9, TIK-5.10, IIK-5.11, [IK-5.12,
TK-5.13, TK-6.1, TIK-6.2, IIK-6.3,
TK-6.4, TIK-6.5, TTIK-6.6, TIK(I])-1.1,
MK(ID)-1.2, TIK(I)-1.3, TIK(I)-1.4,

TIYXC XX\ A4 I

4. O0bem aMCUMIVIMHBI (MOAYJIfA) B 3a4eTHBIX €IMHUIIAX C YKa3aHHeM KOJIM4YecTBa aKaJeMHYeCKHX
YacoB, BbIJICJICHHBIX HA KOHTAKTHYH paldory o0y4almuxcs ¢ npemnogaBartesneM (0 BHIAAM Yy4eOHBIX
3aHATHH) U HA CAMOCTOSITEIbHYIO PA00Ty 00y4YaKOIIUXCS

Kypc
W3 Hux yacel Ha
Bun yueGHO#t paboTh Beero MIPAKTUYECKYIO
4acoB 1 2
TIOATOTOBKY
KonTakTHas padoTa 16 2 14
Jlextmonnbie 3ausaTus (JIek) 4 0 2 2
JlaGoparophsie 3ausTus (J1ad) 8 0 8
[paxTuueckue 3ausTus (I1p) 4 0 4
HMuast koHTaKTHAsA padoTa, B TOM YHCJIE: 15 1,5
KOHCYJIbTAIIMU TI0 KYpPCOBO paboTe (TIPOeKTy), 1 1
KOHTpoJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTalluio (cJaJa 3a4era,
3adeTra ¢ OICHKOW; 3aIIiTa KypCOBOH pabOThI 0,25 0,25
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTEeCTAIHIO B CECCUIO 0.95 0.95
(KOHCYJBTAIUS MEepe]T IK3aMEHOM U ¢Jla4a DK3aMEHa) ' '
Yacbl Ha KOHTPOJIb 8,75 0 8,75
CamocrositenbHas padora (CP) 189,75 34 155,75
O0masi TPy10€eMKOCTh TUCHMILIUHBI (MOAYJIS)
yacer:| 216 36 180
3a4eTHbIC eNHHUIBI: 6 1 5




5. Copep:xxaHue IMCHUIUVIMHBI (MOXYJsl), CTPYKTYPHUPOBaHHOe MO pa3gejaM (TeMaM) ¢ yKa3aHUeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTnueckuit iaH IUCHMUILUIUHBI (MOJTYJIS)

Konrakrthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
WHIUKATOP
o a
Ne Pasgensl qUCUUIUTUHEL & JICKIHH I3 P CP Beero, JIOCTUKEHU
~ Jac. o
W3 HUX Ha W3 HUX Ha W3 HUX Ha
MPaKTH- MPaKTH- MIPaKTH- KOMIICTCHIT
BCECTO YECKYHO BCECTO YECKYIO BCECTO YECKYHO nu
noaro- moaro- noAro-
TOBKY TOBKY TOBKY
1. |1 pa3znen. Pacyer ctpoutensHbIX
KOHCTPYKIMU 3JaHUN U
COOPYKEHHI
. [1K-5.6,
Benenue B uyMcICHHBIA aHAIN3
1.1. |koHCT uii B mporpamMmubeix| 1 [ 2 34 36 IK-5.7,
h KOMII peZcKclallx PoP 1K-5.10,
. IK-5.11
. [1K-5.6,
0630p BO3MOXKHOCTEH TK-5.7
1.2. [mporpammupoBanus B cpexe| 2 | 0,5 1 1 37 | 395 P
Mathcad IIK-5.10,
I1K-5.11
. [1K-5.6,
KoHeyHO-3/1IeMEHTHBI  aHAIN3 K5 7
1.3. [koHCTpyKIIMIA B mporpammuoM| 2 | 0,5 1 1 42 | 44,5 e
ANSYS I1K-5.10,
KOMITJICKCE TK-5.11
N [1K-5.6,
Henuneiinbrit aHaIu3 K-5.7
1.4. |koHCTpYKIUI B ANSYS| 2 | 0,5 2 2 42 | 46,5 K-5 16
Workbench K5 11
. IK-5.6,
JluHamMuueckui pacuer 347 TK-5.7
1.5. EOEZTE?I;I;H B mnporpammusix| 2 | 0,5 4 5 39,25 TK-5.10,
OMILIeRe MK-5.11
2. |2 pa3nen. iHas KoHTaKTHast
pabota
IK-5.6,
[K-5.7,
2.1. |Wnas koHTaKTHAs padoTa 2 1,25 [1K-5.10,
I1K-5.11
3. |3 paznen. Konrponb
[K-5.6,
[K-5.7,
3.1. |Dx3amen 2 9 IK-5.10.
I1K-5.11
5.1. Jlexiuu
Ne | HammenoBanue pazaena o
. HanMeHnoBaHue 1 KpaTKOe COACpKaHKE JISKITAN
pasn Y TEMBI JICKIUI
Benenmne B uncieHHbli |BO3MOXXHOCTH HPOTPAaMMHBIX KOMIUIEKCOB. THIBI WH)KEHEPHBIX aHAIH30B.
1 | anmanms xonctpykumii B |[locienoBarenbHOCTs  pacueTa B MPOTPAMMHBIX — KOMIUIEKcax (00w
IPOrpaMMHBIX HOJXO0T).




KOMIIJICKCax

OcHoBable cooTHomeHNss MKD. Buibl kKoHEUHBIX 31eMeHTOB. CTepKHEBOU
anemeHT. CTeneHu cBOOOIBI IS IIIOCKOTO U MPOCTPAHCTBEHHOTO 3JIEMEHTA.
Marpuna npeoOpa3oBaHusi KOOpIMHAT M MaTpuua xecTkoctd. OCHOBHOE
ypaBHeHue MKD. ®opmupoBaHue BEKTOpPA BHEITHUX CUJI. YUYET IPaHUYHbBIX
ycioBuil. [Topsiok pacuera crepkueBoit cuctembl MKD.

Bo3MokHOCTH MPOrpaMMHBIX KOMILJIEKCOB. THIBI MHKEHEPHBIX aHAJIM30B.
[TocnenoBarenbHOCTh pacueTa B NPOTPAMMHBIX KOMILIEKcax —(0Ommit
MOAXO/).

OcHoBable cooTHowmeHUs: MKD. Buabl kKoHEUHbIX 31eMeHTOB. CTep:KHEBOU
anemeHT. CTeneHu cBOOOIbI IS IJIOCKOTO U MPOCTPAHCTBEHHOTO AJIEMEHTA.
Marpuna npeobpa3oBaHusi KOOpIMHAT M MaTpuua kecTkoctd. OCHOBHOE
ypaBHeHue MKD. ®opmupoBaHue BEKTOpPa BHEITHUX CUJI. Y YET I'PAaHUYHBIX
ycioBuit. [Topsimok pacuera crepkueBoit cuctembl MKDO.

0030p BO3MOKHOCTEH
IPOrPaMMHPOBAHHS B
cpene Mathcad

[IporpamMMubie onepatopsl. BekropHbie u Mmatpuunbie GyHKIIH. OnepaTopsl
U JIOTUYECKUE INepeMeHHble. MoaynbHOe mporpammupoBaHue. YuciaeHHoe
peuieHue 3a1a4 NpOYHOCTH.
[Tporpammusbie oniepatopbl. BekTopHbie 1 MaTpuuHbie GyHKIIH. OniepaTopbl
U JIOTHYECKHE NepeMeHHble. MoayiabHOE MporpaMMupoBaHue. YucieHHOe
pelieHre 3a1a4 MPOYHOCTH.

KoneuyHo-371eMEHTHBIH
aHaJIn3 KOHCTPYKIUH B
MPOTpaMMHOM

komriuiekce ANSY'S

Crennuka padotel B nporpamme ANSYS. CrpykTypa mporpaMmsel, 0030p
unTepodeiica. Ilpenponeccop, consep, nocruporeccop. OCHOBHbIE MOIYJIH
nporpammbl. CTaTHYeCKUM, JWHAMHYECKUH, JUHEWHBINA, HETUHEHHBIN
aHaJIN3bI.

[Mpunmunsl  moctpoeHust pacuetHoil Monmenmu B mporpamme  ANSYS
Workbench. Tlocrpoenue reomerpun. KoOHEYHO-I/IEMEHTHAsT MOJEIb.
Harpy3sku u rpannunsie yciaoBus. Co31aHne KOHEUHO-3JIEMEHTHOW MOJEIH.
CTpykTypa KOHEYHO-JIEMEHTHOW CETKM. BHIBl KOHEYHBIX DJIEMEHTOB.
CrepxHEBOH, MIIOCKUHM, 00bEMHBIN 31eMeHT. OCHOBHbBIE BUABI Harpy3ok u
IpaHUYHBIX ycloBui. Mogenu wmarepuanoB. JluHeilHble, OuWIMHENHBIE,
HenuHelHble. Oco0eHHoCcTH pacueTa. Busyanuzanus pe3ynbTaToB pacyera.
AHanu3 pe3ynbTaToB pacuera. OLlEHKa NPOYHOCTH. BHYTpeHHUH S3bIK
MIPOrpaMMHUPOBAHHUSL.

MogenupoBanre M pacueT COOPOYHBIX KOHCTPYKLHMI B HPOrpaMMHBIX
KoMIuiekcax. OrmpeneneHue W Ha3Hau€HUE CBA3EM MEXIy TeJIaMu.
Kunemarnyeckue ¥ KOHTaKTHblE Iapbl. ABTOMAaTHYECKas YCTAHOBKA
KOHTAaKTHBIX Tap.

Crnenuduxa pabotsl B nporpamme ANSYS. Ctpykrypa mporpammsl, 0630p
untepdeiica. [Ipenporneccop, consep, nocrnporeccop. OCHOBHbIE MOIYJIN
nporpammbl. CTaTUYeCKuM, JWHAMHYECKUM, JUHEWHBbIN, HEITUHEHHBII
aHaJIM3BbI.

[Tpuniunsl  mocTpoeHus: pacueTHoil Monenu B mporpamme ANSYS
Workbench. Tloctpoenue reomerpun. KoHeuHO-37€MeHTHAs MOCTb.
Harpysku u rpannunsie yciaoBus. Co31aHne KOHEUHO-3JIEMEHTHOW MOJEIH.
CTpykTypa KOHEYHO-JIEMEHTHOM CETKM. BHIbl KOHEYHBIX D3JIEMEHTOB.
CrepxHeBOH, MIIOCKUI, 00beMHBIN 3eMeHT. OCHOBHBIE BHUBI HArpy30K U
IpaHUYHBIX yclnoBui. Mojenu wmarepuanoB. JluHeiiHble, OWIUHENHBIE,
HenuHelHble. OcoOeHHOCTH pacyeTa. Busyanuzamnmsi pe3yiabTaTOB pacyeTa.
AHanu3 pe3ynbTaToB pacuera. OlleHKa NPOYHOCTH. BHYTpEeHHHH S3BIK
MIPOrpaMMHUPOBAHHUSL.

MogenupoBanre M pacueT COOPOYHBIX KOHCTPYKLIHUI B INPOrpaMMHBIX
KoMIuiekcax. OmnpeieneHre U Ha3HaueHUe CBSA3eH MeX 1y TeJaMu.




KnnematnueckMe M KOHTAKTHBIC Maphl.
KOHTAKTHBIX I1ap.

ABTOMaTH4YECKasl yCTaHOBKa

Henuuelneiil ananms
koHcTpykiuidi B ANSYS
Workbench

Henunelinple Mopenu wmarepuanoB. Pacuer KOHCTPYKUHMM C  y4eToM
(U3UYECKON ¥ TeOMETPUUECKON HETMHEHHOCTH.

WrepanmonHbie METOJbI pEUICHUS CUCTEM JIMHEWHBIX allreOpandecKux
ypaBHeHul. HacTpoliku nepe3amnycka pacuera.

Henunelinple Mopnenu wmarepuanoB. Pacdyer KOHCTPYKLHMM C  y4eTOM
(U3UYECKON ¥ TeOMETPUUECKON HETMHEHHOCTH.

HtepaniioHHBIE METOJBI PEIICHUS CHCTEM JHMHEHHBIX anreOpandecKux
ypaBHeHul. HacTpoliku nepezanycka pacuera.

JlnHamMuyeckuil pacuer
KOHCTPYKIIAU B
MPOTPAMMHBIX

KOMILJIEKCax

Beenenne B jauHamMuky. OCHOBHBIE ypaBHEHHUs MJisi CBOOOJHBIX U
BBIHY)KJICHHBIX KOJeOaHuil. Buubl quHaMU4YecKHX BO3JEHCTBHA. METObI
pemieHuss cuctembl auddepeHnaNbHbIX ypaBHEHUH. DTambl pacdera B
ANSYS.

Omnpenenenne CBOOOJHBIX M BBIHYKICHHbIX Kosebanuit B ANSYS
Workbench. TIpumeps! pacuyera auHamudeckux cucreM MKD. MopaibHbIi,
FapMOHHMYECKHUH U MIEPEXOIHBIN aHAIU3bI.

Beenenne B auHamuky. OCHOBHBIC YpaBHEHHS JJIi CBOOOJHBIX H
BBIHY)KJICHHBIX KoJeOaHuil. Bunubl guHaMuyeckux BO3ACHCTBUU. MeTomabl
pelieHusT CUCTeMbI U PepeHIIMANTBHBIX YpaBHCHHH. OTambl pacyera B
ANSYS.

OnpeneneHne CBOOOTHBIX M BBIHYXKIEHHBIX KosneOanuii B ANSYS
Workbench. TIpumepsr pacuera aunamuueckux cuctem MKD. MoaanbHbIi,
TapMOHUYECKHHI U MEPEXOIHBIN aHAIU3EL.

5.2. [IpakTruueckue 3aHATUS

HaumenoBanue paznena

pJ::z[ 1 TeMBbI PAKTHYECKUX HaumenoBanue u cojiep:kaHue NpakTUUECKUX 3aHATHI
3aHATUH
O630p Bo3MokHOCTeH |O030p BO3MOXKHOCTEH IporpammupoBanust B cpeae Mathcad
2 nporpammupoBanus B [0030p BO3MOXKHOCTEH porpamMmmupoBanus B cpene Mathcad
cpene Mathcad
Koneuno-3neMenTHbIN |KOHEUHO-3JIEMEHTHBIN aHanW3 KOHCTPYKIMM B IPOrPaMMHOM KOMIUIEKCE
3 | aHamus KOHCTpyKiui B ANSYS
IPOrPaMMHOM KOHEUYHO-37IEMEHTHBIN aHajau3 KOHCTPYKIMM B IPOrPaMMHOM KOMIUIEKCE
xomruiekce ANSYS  |ANSYS
Henuneiineiii ananus  |Henuuelinblii ananu3 koncerpykuuii B ANSY'S Workbench
4 | xouctpykiuit B ANSYS |Henuneitnbiii ananus konctpykuuii B ANSYS Workbench
Workbench

5.3. JJabopaTopHsble pabOThI

HaumenoBanue paznena

p]:;[ U TeMBI JJA0OPATOPHBIX HaumenoBanue u coaepkanue 1a00paTOpHBIX paboT
paboT
O0630p Bo3mokHOcTell  |[Ipumeps! perenus 3aaay mo kp Ne 2
2 nporpammupoBanusi B ([IpumMepsl pemenus 3amay o kp Ne 2
cpene Mathcad
Koneuno-snemenTHbIN |[IpuMeps! pemienus 3a1ad no Kp
3 | anamms KOHCTpyKuui B ([Ipumepsl pemenns 3a1ad no kp
MIPOrpaMMHOM
komruiekce ANSY'S
A Hennueiuplii anamms | IPAMEPBI PEIEHUs 3a]1a4 110 KP

koHCTpykuuid B ANSY'S

[Ipumepsl pemenus 3a1ad mo Kp




Workbench

JlnHamMuyeckuil pacuer
KOHCTPYKIUI B
MPOTrpaMMHBIX

KOMILJIEKCaxX

IIpumepsl pemienus 3a1ad 1o Kp
[Ipumepsl penienus 3a1ay mo Kp

5.4. CamocrosrenbHas paboTa o

OyJaroIIUXCs

Ne | HaumenoBaHnue paszaena N
CopepxaHue caMOCTOSITEIbHON pabOThI
pa3n| JAMCLMIUIMHBI U TEMBI
Benenue B unciiennbiil |M3yuenne marepuana o teMe. Pemenue 3aaad no kp.
1 | anams KOHCTpykuui B |M3ydyenune matepuana no teme. Pemenue 3amad no xp.
MIPOTrpaMMHBIX
KOMILJIEKCax
00630p Bo3MOkHOCTeH |3yuenue marepuana o teme. Pemenue 3agau no KP
2 nporpammupoBanus B (MI3ydyenue marepuana no treme. Pemenue 3anay no KP
cpene Mathcad
Koneuno-snementHeii (M3yyeHue marepuana no teme. Pemenune 3agay no KP
3 | anams KoHCTpyKuui B (M3ydenue marepuana no teme. Pemenue 3anay no KP
MIPOrpaMMHOM
komriekce ANSY'S
Henunetlinbiii ananu3  |M3ydyenue matepuana o reme. Pemenue 3agau no KP
4 | korctpykumii B ANSYS |M3yuenue marepuana no reme. Pemenue 3agau no KP
Workbench
Juunamuueckuii pacuet |M3yuenue marepuana no teme. Pemenue 3agau no KP
5 KOHCTPYKIIAU B N3yuenune marepuaina no teme. Pemenue 3agau no KP

IIPOrpaMMHBIX
KOMILJIEKCax




6. MeTonuyeckue MaTepuaJbl 1JI CAMOCTOATEILHON padoThl 00yYAOIMXCS M0 JUCHUILINHE (MOIYJII0)

IIporpaMMoOil TUCUMIUIMHBI IIPEAYCMOTPEHO IIPOBEACHUE JICKIMOHHBIX 3aHATUM, HA KOTOPBIX HACTCS
OCHOBHOHI CHCTEMAaTH3MPOBAaHHBIA MaTepHaj, MPAKTHYECKHX M JIAOOPATOPHBIX 3aHATUH, Mpeanosararolinx
3aKperUieHue W3Y4eHHOro MaTtepuaia u (GopMupoBaHHE y OOydarOMIMXCs HEOOXOIMMBIX 3HAHWM, YMEHHH U
HAaBBIKOB.

Kpome TOro, BaKHEHIIMM 3TalloM U3YYEHHs JUCLUUIUIMHBI SIBISETCS CaMOCTOSITENIbHAs padbora
o0yJaroIuxcs C MCIOJIb30BAaHUEM BCEX CPEICTB U BO3MOYKHOCTEH COBPEMEHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUH.

B 06beM camocTOATENIbHOM Pa0OTHI 110 JUCHUIUIMHE BKIIOUACTCA CIEAYIOLIee:

- U3yYEHHUE TEOPETHUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLUIUIMHBL;

- IOATOTOBKA K MPAKTUYECKUM 3aHATUAM;

- IOJITOTOBKA K J1a00paTOPHBIM 3aHATHUSM;

- IOATOTOBKA K 3K3aMEHY.

3a0roM yCIEUIHOr0 OCBOEHUS ATOW TUCLUIUIMHBI SBJSETCS 005A3aTEIbHOE MOCEIIEHNE JEKIIMOHHBIX,
IIPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHH, TaK Kak MPOILYCK OJHOro (TeM 0oiiee, HECKOJIbKUX) 3aHATUN MOXKET
OCJIO)KHUTB OCBOEHHUE Pa3JIENoB Kypca.

Ha npakTudecKkux 3aHATUAX MaTEPUa, U3JI0KEHHBIN Ha JEKUUAX, 3aKPEIUIIETCS 110 TEMaM JUCLIUILINHBI
cornacuo PII/I.

[Tpuctynas K U3y4eHUIO TUCLMIUIMHBI, HEOOXOAUMO B MEPBYIO O4Yepe/ib 03HAKOMUTHCS CO/AEPIKaHUEM
PIIJA nns cTyneHTOB O4YHOWM (OpMBI OOydYeHHs, a TaKKe METOIWYECKHMHU YKa3aHUSMH II0 OpraHH3aluu
CaMOCTOSITENIbHOW pabOThl M MOATOTOBKM K NMPAKTHUYECKUM M J1abopaTopHbIM 3aHsATHAM. Ilpu moaroroske k
MIPaKTUYECKUM U JJaOOPATOPHBIM 3aHITUSM M B paMKaX CaMOCTOSATEIbHOW paOOThl 10 U3YUYEHUIO AUCLHUILIMHBI
o0yJaromumcs He00X0AUMO: - TIOBTOPUTHh 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIMOHHOM 3aHATHM MaTepuail U
JOTIOJIHUTB €T0 C Y4€TOM PEKOMEHI0BAHHOM I10 JJAaHHOM TE€ME JIMTEPaTyphl; - IPU CAMOCTOSITEIIBHOM U3Y4CHUU
TEOPETUYECKOW TEMBI CHIENaTh KOHCIEKT, HUCIOJb3Yys pekoMeHaoBaHHble B PIIJ[ MCTOYHMKH; - BBIIOJHUTH
IIPAKTHUYECKUE 3aJaHUs B paMKaxX M3y4aeMOW TEMBbl; - O3HAKOMMUTCS C METOJAMYECKUMHU PEKOMEHIALUAMH K
BBINOJIHEHUIO J1a00pPaTOpHBIX Pa0OT; - MOArOTOBUTH OTYETHI IO BBINOJHEHHBIM J1a0OpPaTOpHBIM paboTam;
-IIOJrOTOBUTHCA K MPOMEKYTOUHOM arTrecTaluu. MIToroM u3yueHus: IMCUUILUIMHBI SBIISETCS dK3aMEeH. DK3aMeH
IIPOBOAMTCS IO pacnucaHuio ceccun. dopMa npoBeneHNs 3aHATUS — NUCbMEHHAst. CTyIEeHThI, HE IPOIIEIIINE
aTTeCTalUIO M0 TpaQUKy CECCUU, TOJIKHBI TUKBUIUPOBATH 33J0DKEHHOCTh B YCTAHOBJICHHOM MOPSJIKE.

7. OueHo4yHbIe MaTepHAJbl JJsi NMPOBEJCHUS] TEKYINEr0o KOHTPOJSI YCIEBAEMOCTH M NPOMEKYTOYHOM
arrecTallu 00y4aromMXCcs M0 JMCUUILIHHE (MOAYJTI0)
7.1. IlepeyeHb KOMIETEHIMI ¢ yKa3aHUEM 3TaIloOB UX (YOPMHUPOBAHMS B POLIECCE OCBOCHUS AUCIMITIINHBI

Ne KonTtponupyemsie pa3ieibl IUCHUIITUHBI Kon n nanmeHoBase . Bun onenounoro
wn (Mozy7) MH/IMKaTOpa KOHTPOJIUPYEMOM cpescTBa
KOMIIETEHIIH
1 Benenue B uncnennsiif ananu3 konctpykuuid B|  TIK-5.6, [IK-5.7, [1K-5.10, [YcTtHBIlt  ompoc  wim
IIPOTPAMMHBIX KOMITJIEKCAaxX I1K-5.11 tectupoBanue B Moodle
2 00630p Bo3moxkHOCTEH mporpammupoBanus B| [IK-5.6, [1K-5.7, [1K-5.10, |YctHBII  ompoc  wiu
cpeae Mathcad I1K-5.11 tectupoBanue B Moodle
3 Koneuno-snemenTtHslif ananu3 konctpykuuid B|  TIK-5.6, [IK-5.7, [1K-5.10, [YcTtHBIlt  ompoc  wim
nporpaMmMHoM Komrutekce ANSY'S I1K-5.11 tectupoBanue B Moodle
4 Henuneitnsiit ananus koncrpykuuit B ANSYS|  TIK-5.6, [IK-5.7, [1K-5.10, [YcrtHBIlt  ompoc — wim
Workbench IK-5.11 tectupoBanue B Moodle
5 Huaamuvecknii  pacuer koHctpykmmii  B| [IK-5.6, [IK-5.7, [1K-5.10, (YcrtHBIE  ompoc  wim
IIPOTPAMMHBIX KOMITJIEKCAaxX I1K-5.11 tectupoBanue B Moodle
6 [MHas xoHTakTHas paboTa [1K-5.6, I1K-5.7, I1K-5.10, |YcTHbI onpoc nnu




IK-5.11 TecTupoBanue B Moodle

7 |9x3amen

[IK-5.6, I1K-5.7, [1K-5.10, |YctHBII  ompoc  wiun
I1K-5.11 tecrupoBanue B Moodle

7.2. TUNOBBIE KOHTPOJIbHBIE 3aJIaHMsI UM UHBIE MaTepHajIbl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMbIE
U1l OLIEHKY 3HAHWW, YMEHHUI ¥ HaBBIKOB U (MJIM) ONBITA MPO(ECCHOHANBHON AEITEIBHOCTH, XapaKTePU3yIOLIIX
3Tansl HOpMUPOBAHMS KOMIIETEHIUH B IPOLIECCE OCBOCHUS AUCHUTIINHBI

Kommiekt 3amau

(s mpoBepku chOpMHPOBAHHOCTH HHAMKATOpa nocTrxeHus komnereHiui [1K-5.6, T1K-5.7, TIK-

5.10, TIK-5.11)

KommekT 3ama4 pa3merieH mo aapecy: https://moodle.spbgasu.ru
Kadenpsr / Kenezoberonnsix u kameHHbIX KOHCTpYKUU# / Kad. dKBK-MAT'MCTPATYPA / Kommekcs
IpOrpaMM pacdera CTPOUTENILHBIX KOHCTPYKINH 31aHUN M COOPYKESHUH

7.3. Cucrema OLEHUBAHUS PE3yJbTaTOB OOY4YEHMs] MO AUCHMILIMHE (MOIYJIO) MPHU MPOBEACHUU TEKYIIETO

KOHTPOJISI YCIIEBAEMOCTHU

O1leHKa «OTJIIMYHO)
(3auTeHO)

3HaHMSL:

- CUCTEMaTU3UPOBaHHbIE, TTIyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCLIUIUIMHBL, @ TAKXKE [10 OCHOBHBIM BOIIPOCAM, BBIXOJSIINM 3a MPEAEIbl yueOHOU
IIPOrpaMMBl;

- TOUHOE HUCII0JIb30BaHUE HAyYHOU TEPMUHOJIOTUH, CUCTEMAaTUUYECKU TPAMOTHOE U
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOW U JIONOJIHUTENIBHOM JINTEPATYPHI,
pPEKOMEH1I0BaHHOM paboueil mporpaMMoii o JUCUHUIUIMHE (MOYJIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHLCS B TEOPUAX, KOHLENUUAX U HANPABICHUIX JUCLMILINHBI U
JIaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS IPYruX
JUCLIUILINH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B pabodeil mporpamMme
KOMIIETEHITHIA;

- BJIaJIeeT HaBbIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHBIE TPOOJIEMBI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSET TEOPETUYECKHEe 3HAHUsI [T BbIOOpa METOIUKHU BBITOJHEHUS 3a1aHUM;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTAapHeM y4eOHOM TUCIUIUIMHBL, YMEHHE €ro

3¢ (HEeKTUBHO UCIOIb30BaTh B IOCTAHOBKE HAYYHBIX M MIPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHIATUSX, AKTUBHO YUaCTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BEICOKUN YPOBEHb KYJIbTYpPhl HCIIOJTHEHUS 3a1aHUI




Onenka «xopoio»
(3auTeHO)

3HaHMSL:
- IOCTATOYHO IOJHbIE M CHCTEMaTU3NPOBAHHBIE 3HAHUS 110 TUCLUIIIMHE;

- YCBOEGHHE OCHOBHOH U JIOMIOJTHUTEIBHOM JIUTEPATYPhl, PEKOMEHIOBAaHHOM paboueit
MIPOTrpaMMOi IO JTUCITUTIIINHE (MOIYIIIO)

YMEHMUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUAX, KOHLIENIUAX U HAIIPABICHUAX
JUCLUIUIMHBI U JJaBaThb UM KPUTUYECKYIO OLICHKY;

- ACIIOJIb3YEeT HAYYHYIO TEPMHUHOJIOTHUIO, JINHIBUCTUYECKH U JIOTUYECKH IIPABUIIBHO
u3jaraeT OTBEThl Ha BOIIPOCHI, YMEET AejaTh 000CHOBaHHbIE BHIBO/IbI;

- BJIaJICET UHCTPYMEHTAPUEM 10 JUCLUIUIMHE, YMEHUE €T0 UCII0JIb30BAaTh B
IIOCTAHOBKE U PEIIEHUH HAyYHBIX U IPOPECCHOHATIBHBIX 3aa4

HaBBIKU:

- CaMOCTOATEJIbHAs paboTa Ha MPAKTUYECKUX 3AHATHUSAX, YIACTUE B IPYIIIOBBIX
00CYyXE€HUSX, BBICOKHI YPOBEHB KYJbTYpPbl UCIIOJIHEHUS 33JaHUM;

- CPEHUH ypOBEHb C(POPMHUPOBAHHOCTH 3asIBJIIEHHBIX B paboueil mporpamme
KOMIICTCHITHIA;

- 6e3 3aTpyJHEeHUH BBIOMPACT CTAaHIAPTHYIO METOUKY BBINOJIHEHUS 3a/laHHi;

- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YIOBIICTBOPUTEIILHOY
(3auTeHO)

3HAHUA:
- IOCTaTOYHBIH MUHUMAJILHBINA 00BEM 3HAHHH 110 JUCLIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAaHHOH pabovei mporpaMmoi;

- UCIIOJIb30BaHUE HAYYHOU TEPMUHOJOTHH, CTUIUCTUYECKOE U JIOTUYECKOE
W3JI0KEHUE OTBETA HAa BOIIPOCHI, YMEHHE JICJIaTh BBIBOIbI 0€3 CYIIECTBEHHBIX
OIIMOOK

YMEHHS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLUEMIUAX U HAIPABJICHUAX 1O
JUCLUIUIMHE U J1JaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM YUeOHON JUCIUIUIMHBI, yMEHUE €r0 UCIIOJIb30BATh B
pPELIEHUH TUIIOBBIX 3a/]1a4;

- YMEET MO0Ji pyKOBOJICTBOM IPEMOAABATEIISI PEIIATh CTAHJAPTHHIE 3a1a4U
HaBBIKH:

- paboTa 1o pyKOBOACTBOM IPETOIaBaTENs HAa TPAKTUYECKUX 3aAHITHIX,
JIOIIYCTUMBIN YPOBEHb KYJIbTYPBI UCIIOJIHEHHUS 3a/IaHUM;

- IOCTaTOYHBIN MUHUMAJILHBIN YPOBEHBb CHOPMHUPOBAHHOCTH 3asIBJICHHBIX B
paboueii mporpaMMe KOMIETESHIIHIA;

- UCTIBITHIBAET 3aTPYIHCHUSI IPU 0OOCHOBAHUM AJITOPUTMA BHITIOJIHEHUSI 3aJaHI I

Orenka
«HEYIOBJIETBOPUTEILHOY
(He 3a4TeHO)

3HaHMSL:
- (hparMeHTapHbIe 3HAHUS 110 TUCIUILINHE;

- OTKa3 OT OTBeTa (BHIIOJHEHUS MUCbMEHHON paboThI);

- 3HaHUE OT/IEbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpamMmoit o
JTUCIUIUINHE;

YMEHMUSL:

- HE yMEeT UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HUINYKE TPyOBIX OMNOOK

HaBBIKU:

- HU3KUH YPOBEHB KYJIbTYpPbl UCIIOJTHEHMS 3a/1aHU;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asiBJICHHBIX B paboueil mporpamme
KOMIIETEHIIUT;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 00OCHOBATH AJITOPUTM BBHIIOJHEHMS 3aJaHUN

7.4. Teoperndeckre BONPOCHI W NPAKTHUUYECKUE 3aJaHUS [JI1 TPOBEACHUS MPOMEKYTOUHOW AaTTECTaLN
o0y4JaroImuxcs, HeoOXOAMMBbIC JUIsl OLICHKU 3HAHWH, YMEHUH M HABBIKOB U (WJIM) OMbBITa MPO(EeCcCHOHATBHOMI
NESTETPHOCTH, XapaKTEPHU3YIOMIUX dTambl  (OpMUpPOBaHUS KOMIIETEHIIMA B  TIPOIIECCE  OCBOCHUS
00pa30BaTeILHON IPOrPAMMEL




7.4.1. TeopeTudeckre BOIPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTeCcTalli 00yJaroIInXCst
[TpuMmepHbIe TeOpeTHYECKHE BONPOCHI I IPOBEIECHUS IPOMEXKYTOUHOHN aTTeCTallui 00y4aroIIXCs
. IloHsiTHE MaTPUILIBI JKECTKOCTH.
. IlosrydeHne IMCKPETHBIX PACYETHBIX CXEM.
. TUIIBI KOHEYHBIX 3JIEMEHTOB.
. OOt X0 pacuera METOI0M KOHEUHBIX 3JIEMEHTOB U €ro peayin3aius Ha DOBM.
. YUeT rpaHUYHbIX YCIIOBHUM.
. IlocraHoBKa 3a1a4M B IEPEMEILECHUAX, YCHINAAX U HANIPSOKCHUSIX.
. Kakue Bam u3BecTHBI poccuiickue U 3apy0ekHbIe KOMILIEKCHI IporpaMm it MK3?
. OCOOEHHOCTh MTPUMEHEHMSI IPOIPAMMHOI0 00ECIIeYEeHUsI NH)KEHEPHBIX Pacue€TOB Ha COBPEMEHHOM

003N DN W~

JTarne.

9. C KakuM H3 M3BECTHBIX METOJOB CTPOUTEIBHOW MEXAHMKH TECHO CBSA3aH METOJ KOHEUYHBIX
3JIEMEHTOB?

10. Kakne TUIIBI KOHEYHBIX JIEMEHTOB HAXOAAT IPUMEHEHHE B IPAKTUYECKUX pacyeTax”?

11. Kakoif BHI HMeeT CHUCTeMa pa3pelIAloNNX alreOpanyecKux YpaBHEHHH MeToJa KOHEYHBIX
JJIEMEHTOB B IIEPEMELICHUX ?

12. Kako#i ¢pu3udecknit cMbICT IMEIOT KO3()(PHUIIMEHTHI MaTPHUILIBI KECTKOCTEH KOHEYHOTO dJIEMEeHTa?

13. Kakoii ¢pusudeckuii cMbICi UIMEIOT K03()PHULIMEHTHI IPy30BOI0 BEKTOpa KOHEYHOT'O 3JIeMeHTa?

14. Kakue  npeumyllecTBa M HEIOCTATKM HMMEIOT CIIOKHBbIE  KOHEUHBIE AJIEMEHTHI € OOJbIINM
KOJIMYECTBOM Y3JI0B?

15. Kakue TunoBble 3a7aud U3 pas3jena CTPOUTEIbHONM MEXaHMKH, KaK MPaBWIIO, MOTYT pPELIaThCs
COBPEMEHHBIMH KOMILJIEKCAMU?

16. B uem 3akitoyaeTcst MOHATUE «TUI KOHEYHOTO JIEMEHTa» U KaKHe TUIIbl KOHEUHBIX 2JIEMEHTOB, KaK
IIPaBUJIO, IPUCYTCTBYIOT B COCTaBE KOMILIEKca?

17. B ueM 3aKiIr04aroTCsl MOHATHUS: pacyeTHasi cCXxeMa, FeOMeTpuiecKasi MOJIelb, TBEPAOTENIbHAS MOIEIb
Y KaKOBa B3aMMOCBA3b MEXKY HUMU?

18. [Touemy Tak BaykeH 3Tan pa3pabOTKU PacUeTHON CXEMBI AJis BCero pacyera’?

19. B ueM 3akitoyaroTcs MHOHSTHSA: JUCKPETHAas CXEMa, KOHEYHO-’JIEMEHTHas MOJENIb M KakoBa
B3alMOCBSA3b MEKYy HUMU?

20. B yem 3aki04yaroTCsl MOHSTHS: TUI MOJENTM MaTepuana, TUN (U3MUECKUX XapaKTEPUCTUK, THII
rEOMETPUUYECKUX XapaKTEPUCTHUK, THUII CBOMCTB U KAKOBA B3aUMOCBS3b MEXKIY HUMU?

21. B yeM 3aKIr04YarOTCs MOHITHS: THII CBSI3€H, TUIT BO3ACHCTBUS?

22. YpaBHeHUE CBOOOHBIX JIMHEHHBIX KOJICOAHUH JIJIsl CUCTEMBI C OJJTHON CTENEHbIO CBOOO/IBI.

23. Jlorapupmudeckuil 1eKkpeMeHT KojaebaHuil, KoapUIMEHT 3aTyXaHUsl U JeMII(pUPOBaHUE.

24. Tlonsartue pe3oHanca. JJlunamudeckuii ko3 HUIIUEHT.

25. Buasl fUHAMHYECKUX BO3/IEHCTBUI.

26. [locnenoBaTeIbHOCTh pacueTa CTEPAKHEBOM cUCTEMBI Ha cOOCTBEHHBIE Kosebanus MKDO.

27. Marpuunoe ypaBHenrne MKD ninst onpenenenust cBOOOAHBIX KOJIeOaHUH.

28. MaTpuuHOe ypaBHEHHE BbIHY)KICHHbBIX KOJIEOAHUH /17151 CHCTEMbI KOHEUHBIX 3JIEMEHTOB.

29. OCHOBHOE OTJIMYUE MEXKY METOJIOM MPSMOT0 HHTETPUPOBAHUS U METOJIOM I'JIaBHBIX KOOPAMHAT.

30. Meron rnaBHBIX KoopauHaT. OmpeneneHne OOOOIIEHHBIX MAaTpUIl Macc U KECTKOCTH.
JuddepennnanbHoe ypaBHEHNE OTHOCUTEIBLHO 0000IEHHBIX KOOPAUHAT.

31. IlocnenoBaTenbHOCTH pacyeTaT B IPOrPaMMHOM KOMILJIEKCE.

32. CtpykTypa nporpammuoro komriekca ANSYS

33. OcHOBHBIE MOAYJIH NTPOTPAMMHOI0 KOMIUIEKCA JUIsl CTATUYECKOT0 U AMHAMMUYECKOTO pacyeTa.

34. Xopa penieHus TMHAMUYECKOM 3a/1adyi B MPOrPaMMHOM KOMILJIEKCE

7.4.2. IlpakTryeckue 3aaHus 1J1s IPOBEICHHs TPOMEKYTOUHOM aTTecTaly 00yJaromuxcst

[MpakTuyeckue 3aaanus pasmMeriens mo aapecy IMOC Moodle https://moodle.spbgasu.ru

Kagpenper / XKenezoOetonHbix U kKaMeHHbIX KoHcTpykimii / kad. KBK-MAI'MCTPATYPA /
Komrutekcsl mporpamm pacuera CTpOUTENbHBIX KOHCTPYKIUN 3AaHUI U COOPYKEHUHN

7.4.3. IlpumMepHble TEMBI KypcOBOM paboThI (poeKTa) (MIPH HATUYNHN)



Pacuet Ha mpouHoCTh TUTOCKOM Oanku B Mathcad.

Onpenenenne nepeMenieHNi, BHYTPEHHUX YCWJIMA W M3THOAIONIUX MOMEHTOB METOJOM KOHEYHBIX
AIIEMEHTOB.

Onpenenuth BHYTPEHHHUE YCHIIWS, MIEPEMEICHUS U HAMPSDKCHUS B CTEPIKHSIX MIAPHUPHOU U KECTKOU
IUIOCKOW (pepMbl. BBINOJHUTE TPOBEPKY Ha YCTOMYHMBOCTH CXKAaThIX crepykHed. [lo pesynbraTam pacuera
no100paTh CEUCHHSI CTEPKHEN (hepMBbI

OnpenenuTh TEpeMEIIeHUs] W HANpPSHKCHHS CTaJIbHOH JBYTAaBPOBOWM OajKé INMEPEMEHHOTO CEYCHUS
(moBepxHOCTHas MoJienb). [1o pe3ynabpTaram pacuera mogoopaTh BEICOTY CEUCHHS B CEpeAMHE OaIKH.

OrnpenenuTh MepeMenIeHuss U HaNpsOKeHUsT COCTABHOM JKeIe300€TOHHON Oanku (0ObeMHas MOJIEh).
3anaTh HaTSHKEHHE apMaTyphl, HCIIONb3Ysl OMITMHEWHYI0 CXeMy MaTepHajja ¢ MEXaHH4eCKUMH cBoiicTBamu E =
2e12, Ek = 1ell, [Jt = 100 MIla. ITo pe3yibpTaTam pacdera MOCTPOUTH rpadUKU W3MEHCHHS HANPSDKCHUH U
MepeMeIIeHUH 10 JJTMHE OaKu.

OnpenenuTh NMEepeMeNIeHUsT U HANPSDKEHUS CTaTbHON M30THYTOH TUIACTHHKH C y4ETOM (PU3UYECKOH U
reOMETPUUYECKON HETMHEHMHOCTH (M30TPOIHBIM Marepual, OunuHelHas Moxens). Ilo pesynbraram pacuera
MOCTPOUTH I'paMKN U3MEHECHUS HANPSHKCHUH U TIEpEMEIICHHIHA.

Onpenenutb COOCTBEHHBIE YaCTOTHI KOJEOAHMH KOHCTPYKIHMH. 3alaTh AaKceIeporpaMMy «BpeMsi-
YCKOPEHHE» B BHJIC YACTOTHOTO criekTpa. ONpenesuTh CIEKTp OTBETa YCKOPEHU U MepeMelIeHU B 33 1aHHOM
HanpasieHuu. [lo pe3yapTaram pacuera mocTpouTh rpaduKu CIEKTPOB.

7.5. Metonudeckue Marepualibl, ONpeAessolue NpoLeaypbl OLEHUBAaHUS 3HAHUI, YMEHUI, HAaBBIKOB U (MJIN)
OIbITa NIPO(PECCUOHATBHOMN IEATETBHOCTH, XapaKTepU3YIOLUe 3Tarbl POPMUPOBAHUS KOMIIETCHLIUIN

[Iponienypa mnpoBeaeHHMs MPOMEXKYTOUYHOM aTTecTallud M TEKYLIEro KOHTPOJs YCIIEBAEMOCTH
perJaMeHTUpYyeTCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, OIPEIEISIIOIINM MOPSI0OK OpraHU3aluy U IPOBEACHUS
TEKYILEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOUHOW arrectanuu odyuaroumxcs. IIponenypa ouneHuBaHus
dbopMHpOBaHUS KOMIIETCHUIWH NpU TPOBEIACHUU TEKYIIET0 KOHTPOJIs TpuBeAeHa B 1. 7.2. Tumossie
KOHTPOJIbHBIE 3aJlaHMsl WJIM HMHBbIE MaTepuaibl TEKYLIEro KOHTpoJs mpuseleHsl B 1. 7.3. Ilpomexyrounas
aTTecTanys 1O JUCHHUILIMHE NPOBOIUTCA B (QOopMe dK3aMeHa. B dK3aMEeHAalMOHHBI OWJIET BKIFOUYEHO IBa
TEOPETUYECKHX BOIIPOCA, COOTBETCTBYIOIIME COJIEPKAHUIO (DOPMUPYEMBIX KOMIIETEHIIMNA. DK3aMeH NPOBOJUTCS
B UCbMEHHOU (opme. JlJisi MOATOTOBKY 110 3K3aMEHAITMOHHOMY OMIIETy OTBOAUTCS 60 MUHYT.

7.6. KpI/ITepI/II/I OLICHHUBAaHUA C(i)OpMPIpOBaHHOCTI/I KOMIIETCHITUH ITpu IMMPOBEACHNUN HpOMe)KyTO"IHOI\/'I aTTeCTallnuu

YpoBeHL OCBOCHHUS U OIIEHKA

Kprrepun OrueHka OneHka
«HEYJIOBJICTBOPUTEIIb | «yIOBICTBOPUTENBH | OLIEHKa «XOPOLIO» O1leHKa «OTIIMYHO
OLICHUBAHUA
HO» o»
«HE 3a4TEHO» «3a4TEHO»




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IIPOABUHYTHIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics OO6yuarouuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MPaKTHUYECKOE MIPaKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTJINYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3a/1aHHM. BBIIIOJTHEHHUS He nonyckaer omun6ox
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBL. 3azay. Hapylarouue pe3ynbTaThl
BIIa/ICHUE He moxeT o6ocHOBaThH HcnpiThiBaeT JIOTUKY pEIIeHUs] | BBIMOJHEHUS 3aJIlaHUM.
HaBBIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBOJIbI 110 pelIeHus 3a1a4.
BBIBOJIOB. pe3yibTaTam
HcnbiTeiBaeT pelieHus 3a1a4u.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITTOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JTUCLUIUIMHON, W TIPEJCTaBIsieT cOO0N cpenHee apru(pMeTHYeCKoe OT BBICTABICHHBIX OIEHOK MO OTAEIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOpOII0»/«3a4T€HO» BBICTABIISIETCS, €CIIU Cpe/iHee apu(METHUECKOe HAXOUTCS B MHTEpBaJe
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEILHOY/ «HE 3aUTEHO» BBICTABIACTCS, €CIU CpeAHee apu@MeTHuecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJIHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM JJI1 OCBOCHUS TUCIMIUIMHBI (MOTYJIs)

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

Ne ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
n/m y4eOHO-METOIUYECKOU TUTepaTyphl

OcHoBHAasl JIUTEPATYpPA

CokonoB C. A., CrtpoutenbHas MEXaHUKa M MeTajuimueckue KoHcTpykiuu| http://www.iprbooksh
marnuH, Cankt-IlerepoOypr: [Tonmutexuuka, 2016 op.ru/59487.html

lanmxynies M. U., A.A. IlerpakoB, Henuueiinbie 3amadyd CTPOUTEIBHOMN http://www.iprbooksh
2 |mexaHukd, MockBa: MOCKOBCKHII  TOCYAapCTBEHHBIH  CTPOHTEIBHBIN OF.) /6 45'35 html
vauBepeuter, Al [Tu Dp Menua, 95C ACB, 2017 ' '

Psbuxora T. B., CemenoB A. A., BapuanimoHHbsie METOJIbI B 33a/1a4aX CTATUKH U
3 |MHAMHKH  CTPOMTENBHBIX  KOHCTDYKIHI, Cankr-Ilerepoypr:  Canxr-| http://www.iprbooksh
I[TeTepOyprekuii rocyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENLHBINA YHUBEPCHTET,|  OP.ru/74323.html

OBbC ACB, 2016

JlonoJHUTEIbLHAS JIUTEPATYPA

1 Nneun B. I1., Kapnos B. B., MacinennukoB A. M., UnclieHHbIE METO/IbI PEILICHUS 50
3a7a4d ctpoutenbHor Mexanuku, M.: ACB, 2005
9 Kupees B. U., [lantences A. B., UucineHnple MeTOIBI B MPUMeEpax U 3amadax,| https://e.lanbook.com

Cankr-IlerepOypr: Jlans, 2021 /book/168828

Obyyaronuecs u3 yncia nHBaauaoB u aui ¢ OB3 obecnieunBaroTcs Ne4aTHBIMU U (WM ) 2JIEKTPOHHBIMH
o0pa3oBaTeNbHBIMH pecypcaMu B (hopmax, alaiTHPOBAHHBIX K OTPAHIMYCHUSM UX 3I0POBBSI.

8.2. IlepeueHp pecypcoB MHGOPMAIMOHHO-TEIIEKOMMYHHKAITMOHHON ceTH «HTepHEeT», HEOOXOMUMBIX IS
OCBOGHUS AUCIUIIINHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET DJEeKTPOHHBIN aJipec pecypca
Caiit cripaBo4YHOM MpaBoBoii cucteMbl «KoHcymapTanT ITmrocy» http://www.consultant.ru/
8.3. IlepedeHn coBpeMEHHBIX PO(ECCHOHATBHBIX 0a3 TaHHBIX U HHOOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DJIEKTPOHHBIN aJipec pecypca

Tex.JIut.Py - TexHuueckas aureparypa http://www.tehlit.ru/
léj:gl;f:lcyanempOHHbm pecypc  y4eOHO-METOIMYECKOU JIUTEePaTyphl www.spbgasu.ru
Hayunas snextponnas 6ubanoreka eLIBRARY.RU gig;;s:eka eLIBR Xjée;(ﬁgaHHaﬂ
DueKTpoHHO-6ubnnoTeHas cucTeMa u3narenscrsa "Jlanp" https://e.lanbook.com/
DIeKTpOHHO-0MOIroTeuHas cucreMa u3aarenbersa "FOPAUT" https://www.biblio-online.ru/
OnektpoHHas 6ubimorexka Upouc 64 PJ;?://ntb.spbgasu.ru/irbi364r_p
Cucrema aucrannuonnoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/
Nudopmannonno-npaBoas 6a3a manabix Kogeke 235://gawdata'Ian'Spbgasu'rU/d
NudopmarmonHo-npaBoas cucremMa KoHCcymbTanT \Q:ﬁ\év,al\ag i\s/lpbgasu.ru\Consultant

8.4. HCpC‘-ICHB HH(bOpMaLII/IOHHBIX TCXHOHOPI/Iﬁ, HCIOJIB3YCMbIX IIPU OCYHICCTBIICHUU O6pa30BaTeJlLHOFO
mponecca 1o AUCHUINIMHE, BKIOYasd MTCPEUYCHb JIMOCH3WOHHOI'0 H CBO60}IHO pacrpocTpaHiaeMoro
nporpaMmMHOTIO obecneueHUs

Crnioco6 pacrpocTpaHeHus
Haumenosanue (JIMLIEH3MOHHOE HUJIU CBOOOTHO
PacIpOCTPAHSIEMOE)




Microsoft Windows 10 Pro

HoroBop Ne J[32009689201 ot

18.12.2020r
Cy0Ou1eH3nOHHBIH JIOTOBOP
Ansvs Nel1976-110/2017-C3D0O oT
y 16.10.2017 r. ¢ 3A0 "KAJID®EM
Cu-Aii-Oc". JIunensuss OeccpoyHas
SCAD Office norosop Nell3 ot
Scad Office Bepcns 21 13.03.2015 ¢ OO0 éBTOMaTmauHﬂ
[MpoektHpix  pabot".  JluneHsus

oeccpoyHast

Math Cad Bepcust 15

CyOnMIICH3MOHHOE COTJIAIICHUE Ha
ucnosbs3oBanue npoaykros "PTC" ¢
000"Codt JlomxucTuk" 10roBOp
Ne20716/SPB9 2010 r. JInumeusus
OeccpoyHast

8.5. MarepuaabHO-TEXHHUYECKOE 00€CTICUeHNUE TUCITUTIITNHBI
Caenennsi 00 OCHAIEHHOCTH YYEOHBIX ayIMTOPUM M MOMEIICHUN JIJIT CAMOCTOSITEILHON PAOOThI

HaumenoBanue yueOHBIX ayJUTOPHUI U TOMEILEHUI
IUIl CAMOCTOSITENIbHON paboThI

OcHaieHHOCTh 000PYA0BAaHUEM U TEXHUICCKUMU
cpelcTBaMu O0yueHUs

14. VYdeOHble ayauTopud Uil  TPOBEIACHHUS
JIEKIIMOHHBIX 3aHATUN

VYyebnas ayautopusi JUIi  NPOBEACHUS  3aHATUU
JIEKIIMOHHOTO  THUIA, KOMIUIEKT MYJIbTUMEIUUHOIO

obopymoBaHus (TIepcoHaTbHBIN KOMITBIOTED,
MYJbTUMEAUHHBIA TIPOEKTOP, 3KpaH, ayJuOCHCTEMA),
JIOCKa, JKpaH, KOMIIIEKT yaeOHOI Mebenu,

noakaoueHne Kk kommbroTepHon cetu  CIIGIACY,
BBIXOJI B MHTepHeT




14. MexxkadenpanpHas 1adopaTopus:
Cexnus A

2-s1 KpacHoapmeii-ckas yi. 1.4

Ayn. Ne 40, Ne 15, Ne 226

I'mppaBnuueckass mammnHa 30tc;  McnbiTarenbHas
mammHa 140tc; IIpecc runpasnuueckuii S0tc; Mammuna
ucnbiTarenbHas 50tc; I[Ipecc ruapaBamueckuit 500Tc;

YHuBepcanbHas HanoJbHAas HCIEITATCIIbHAS
AIEKTPOMEXAHUYECKAsI mammHa g0 100 xH;
YHuBepcanbHas HACTOJILHAS HCIEITATCIIbHAS
AIEKTPOMEXAHUYECKAsI mammHa g0 10 kH;
YHuBepcanbHas HACTOJILHAS HCIEITATCIIbHAS
AIEKTPOMEXAHUYECKAsI MalIrHa bi o) 50kH;
YHuBepcanbHas 3JEKTPOMEXaHUUECKasi UCIbITaTeIbHas
MallluHa 600kH; Cepsgo- rUJpaBiInyecKas
HCIIBITAaTEIbHAS cucTremMa UTM Ha 100xH;
CepBoruapaBiandeckas BBICOKOYACTOTHAs
ucneiTatenpHas — cuctema  MaKron  ma  25kH;
CepBoruapaBinyeckass HCObITaTEIbHAs CUCTEMA -
Magnum - 2000kH; Al1220 MONOLITH
VIBTPa3BYKOBON Je(hEKTOCKON I KOHTPOJIS OETOHA;
Jerextop cTepKHEHM apMarypsl M OIpEAeNICHHE

TOJIIMHBI 3alIATHOTO CJI0s; MOJIOTOK ISl MCIIBITAHMIA
oerona SilverSchmidt PC; Ilpubop mns ompeneneHus
NPOYHOCTH MaTepuasioB MetogoMm otpbiBa  [10C
50MI'4.Y; Teepmomep Equotip 3; VYnbrpasBykoBoii
npubop Pundit Lab; TDS-150 - Kommiekc u3MepuTen

-upiii  40-kananeHbii;  TDS-530-30 - Kommiekc
u3MmeputenbHbii  30-kaHanpHBIA;,  HoyrOyk  ASUS
X450LB-WXO0; ITopratuBHBII MHOTI'OOCHOBHOM

ONTUKO-3MUCCUOHHBIA  AHAJIU3aTOpP  XMMUYECKO-TO
cocraBa MetamioB u ciuiaBoB PMI-MASTER UVR Pro;
[TopratuBHBIN peHTreHO-(PIIyOpeCIeHTHBIN
CIIEKTPOMETP ISl aHAJIM3a METAJJIOB C BO3MOXHOCTHIO
onpenenenus "nerkux sanementos" X- MET 8000 Expert

14. KomnbroTepHBIH Ki1acc

Komnerotepnsiit kiacc - paboune mecra ¢ [IK (cron
KOMIIBIOTEPHBIH, CUCTEMHBIN OOK,  MOHUTOD,
KJIaBHATypa, MBIIIb), CTOJI pabOuyuii, MOJKIIOUEHUE K
komnetotepHoi cetu CIT6I'ACY., Brixoa B Internet.

14. VYuyeOGHple ayauTopuM [  IPOBEIACHUS
IIPAKTUYECKHUX 3aHATHH, KypCOBOTO
MIPOEKTUPOBaHMsI (BBIIOJHEHUSI KYpPCOBBIX padoT),
IPYNNOBBIX M WHAWBHUIYAJIbHBIX KOHCYJbTAlLlUH,

TCKYIIETO KOHTPOJIA U HpOMe)I(YTOHHOﬁ aTrecrainuu

Kommiekt MYJIbTUMEAUIHOTO o0opyioBaHus
(mepcoHaIbHBIN KOMIIBIOTED, MYJIbTUME IUHHBIN
IPOEKTOP, 3KpaH, ayJUOCUCTEMA), JOCKA, KOMILJIEKT
yueOHOI MebenH, MOAKIIOYeHHE K KOMIIBIOTEpPHON CEeTH

CIIOI'ACY, Bbixon B MHTEpHET

14. TTomenieHus 4711 CaMOCTOSITENHHOM padOThI

[TomenieHue 115 cCaMOCTOSTENILHON pabOThI (UUTAIbHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
st gmn ¢ OB3  (cucremHbli  OJ0K, MOHHTOD,
KJIaBUaTypa, MBbIIIb) C TOJKIIOUYEHHEM K CETH
«atepHeT» U o0ecreyeHneM JOCTyMa B AJIEKTPOHHYIO
nHpopmanmonHo-006pazoBaTenbHy0 cpeny CIIOGIACY.
ITO Microsoft Windows 10

I[J'IH HHBAJIMJO0B U JIUII C OB3 obOecneunBaroTCs CIICHUAJIBHBIC YCIIOBUSA IJIA IMOJTYYCHUA 06pa30BaH1/1;1 B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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