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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)

[lensiMu OCBOEHUSI TUCUUIUIMHBI SBJSIOTCS TOJTy4YE€HHE 3HAHUII B O0JIACTH YHMCIEHHBIX METO/IOB, B
YaCTHOCTU MCTOAA KOHCYHBIX J3JICMCHTOB, HNPHUMCHUTCIBHO K PpacdCTy CTPOUTCIIbHBIX KOHCprKL[I/Iﬁ B
MPOrpaMMHBIX KOMILIeKcax. O3HAKOMUTH CTYJIEHTOB C OCHOBHBIMU MPHUHIIMIIAMHA U METOJaMU HWHKEHEPHOTO

aHaIM3a IMPOCTPAHCTBEHHBIX KOHCTPYKIIUH,

OJICMCHTOB U  Y3JIOB,

NPpUMCHACMBIMH B COBPCMCHHBIX

MIPOrpaMMHBIX KOMIUIEKcax. B pe3ynbrare uzydeHus 3Tol AUCHUILIMHBI IPUOOpPETAIOTCS YMEHUS B pa3paboTKe
palMOHATBHBIX PACUETHBIX CXEM JIJIsl YMUCIEHHOIO SKCIEPUMEHTA U MATEMAaTHUYECKUX MOJIEJICH, OMUCHIBAIOIINX

[MOBEJIEHUE KOHCTPYKIIHAI

3aayaMy OCBOCHHUS JUCLIUIUINHBI SIBJISIOTCS:
-[I0JIy4CHHE 3HAHUM M NPAKTHUYECKUX HABBIKOB IPOBENCHHUS YHUCIICHHBIX PacyeTOB Ha IPOYHOCTh
CTPOUTEIIBHBIX KOHCTPYKLIUN B IPOTPAMMHBIX KOMIUIEKCAX;
-(opMupOBaHHUE y CTYI€HTOB HaBBIKOB MCIIOJIb30BaHHUsI MAaTEMAaTHUYECKUX MOJENEH U KOMIIBIOTEPHBIX
IIpOrpamMM JJIsi HH)KEHEPHOT'O aHAJIM3a

2. IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00Y4YeHHMsI MO JAUCHMIUVIMHE (MOIYJII0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUSI KOMIEeTEeHIN

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Inanupyemble pe3yapTaThl 00y4eHUs 110

KOMIIETEHIIUH VMHJIMKATOpa JOCTUKEHHUS JTUCIUIUTHHE, 00€CTIeUrBaIOUINE JOCTIKEHIE
KOMIIETEHIINH IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHMst OIIOI]

[IKC-2 Opranmzanus|[1IKC-2.10 IIpoBepka(3naer
paboThI IIPOEKTHOT'0|COOTBETCTBUS pEILIEeHNN,|OCHOBHBIE METO/IbI MOJIETTUPOBaHUs
MOAPA3ACIICHUS IIO|IIPUHSATHIX B Pa3esie MPOCKTHOM|KOHCTPYKIMKA € IOMOIIBIO  IIPOrPAMMHO-
IIOATOTOBKE paszenalloKyMeHTaluu HAa|BBIYHCIUTEIBHBIX KOMIUIEKCOB
IIPOCKTHOM JOKYMEHTALIMH|CTPOUTEIBHBIE  KOHCTPYKIIUH,|ymMeeT
Ha CTpOUTENbHBIE|TpeOOBaHUAM JNEHCTBYIOLEH [BBIIOJHATG  PAacy€Tbl  OCHOBHBIX  BHUJOB
KOHCTPYKLUHU JUIS 31aHUA M|HOPMAaTUBHO-TEXHUYECKON COOpPY/KEHHMM C HCIOJIb30BAHMEM METOJIOB

COOPYKEHU

AOKYMCHTAIlUU U CICHHUAIIbHBIM
TEXHUYCCKUM YCIIOBUAM

CTPOUTENbHON MeXaHUKu U DBM

BJIaJleeT HABbIKAMM

HaBBIKAMH paboTsI COBPEMEHHBIMU
PacYETHBIMU MTPOTPAMMHBIMU KOMILIEKCAMH

[IKC-2 Opranun3zanus
paboTsI MIPOEKTHOTO
MOJpa3IeICHUS 110
MOATOTOBKE paszaena
MPOEKTHON JTOKYMEHTAallUH
Ha CTPOUTEIBHBIE

KOHCTPYKIMH ISl 31aHUN U
COOPYKEHUU

[IKC-2.11 Brimmostaenue
MIPOBEPOYHBIX pacueToB
CTPOUTEILHBIX KOHCTPYKITUH

3HaeT
MeToAbl cOopa U 00paboTKHM MHpOpMALUU O
COCTOSIHUH CTPOHUTEIHHBIX KOHCTPYKITHHA

ymeeT

COCTABJIATh HAYYHO-TEXHHUYECKHUE OTYETHI 10
pe3yabTaTaM MOHUTOPHHTA

BJIajieeT HABBIKAMH

HaBbIKAMU HANMCaHUS HAyYHO-TEXHUYECKUX
OTYETOB

[IKC-2 Opranu3zanus
paboThI MIPOEKTHOTO
MOJIpa3IeICHUS 10
MMOATOTOBKE paszaena
MPOEKTHON JTOKYMEHTallUU
Ha CTPOUTEIBHBIE

KOHCTPYKIMH ISl 3IaHUN U
COOPYKEHHI

[TKC-2.6 BeinonHnenue pacyeToB
CTPOUTENBHBIX KOHCTPYKIIHUM

3HaeT
OCHOBHBIE IIOHATHS M IIPUHLHUIIBI pacyera
CTPOUTENBHBIX KOHCTPYKIMH Ha 3a/JlaHHbIC
Harpy3k, a TakKXe C Yy4eToM (HU3UYECKOil,
reOMETPUYECKON u KOHCTPYKTUBHOU
HEJIMHEHHOCTH

yMeer

BbIOpAaTh palMOHANbHBIE CXEMBl U METOJbI
pacdéra CTPOUTENBHBIX KOHCTPYKIUHI

BJIa/IeeT HABbIKAMU

HaBBIKAMU MCII0JIb30BAaHUS YUCICHHBIX METOI0B
pacdéra CTPOUTENBHBIX KOHCTPYKIUI




[IKC-2 Opranumzanus|[1IKC-2.7 ITonroroBka T€KCTOBOM
paboTbI MPOEKTHOTO|M TpaduuecKoil yYacTu pasziena
HOApa3/IeIeHUs MO|ITPOCKTHOM JTOKYMEHTAallul Ha
MOJTOTOBKE paszenalcTpouTeNbHBIX KOHCTPYKIIHH

MPOCKTHOW  JTOKYMEHTAIUH
CTPOUTEIbHBIE
KOHCTPYKITUHU JUISl 3/IaHUN U

Ha

COOPYKEHH I

3HaeT
OCHOBHYIO HOPMAaTHUBHYIO JIHTEpaTypy B
00J1aCTH TTPOCKTUPOBAHUS KEJIE300€TOHHBIX
KaMEHHBIX KOHCTPYKIIUI

yMmeeT

omnpeneniaTb  HEOOXOAMMYI0  HOPMATHBHYIO
JTUTEpaTypy AJisi MPOSKTUPOBAHUS KOHKPETHOTO
3AHHS

BJIaJleeT HABbIKAMU

HABbIKAMU MTPOBEJCHUS WHKEHEPHBIX PACUETOB
C TpPUMEHEHHEM KOMIIBIOTEPHBIX CPEICTB H
COBPEMEHHBIX POTrPAMMHO-BBIYUCIUTEIbHBIX
KOMIIJICKCOB

3. Yka3zaHue MecTa JUCHUILIMHBI (MOIYJIfAA) B CTPYKTYpPe 00pa30BaTeIbHOH MPOrpaMMbl

Jlannas nucuuruiMHa (MOTyJib) BKItoueHa B biok «Jluciummuael, moxynu» b1.B.JIB.01.01 ocHoBHOI
npodeccuonansHoil oOpazoBarenbHO Tporpammbl  08.04.01 CTpOUTENBCTBO MW OTHOCHTCS K 4YacTH,
dbopMupyemoii yauacTHUKaMu 00pa30BaTEIbHBIX OTHOLICHHUH yueOHOrO IJIaHa.

3HaHUE OCHOB pacyeTa CTPOUTEIbHBIX KOHCTPYKIIHH. BiajgeHne 3HaHUSIMU COMTPOTUBIICHUSI MATEPHAJIOB

Hu TCO

peTHUeCcKOol MexaHuku. Bnagenue maketom MS Office

No

/o

[Tocnenyromuye TUCHUIIITUHBL

KOI[ N HAMMCHOBAHUC MHHUKATOpAa
JOCTHXXCHHA KOMIICTCHIIMH




[ToxroroBka K mporemype 3amluThl W 3allUTa BBITYCKHOU
KBaTM(UKAITMOHHON PabOThI

VK-1.1, YK-1.2, YK-1.3, VK-1.4, VK-
1.5, VK-1.6, VK-1.7, YK-2.1, YK-2.2,
VK-2.3, YK-2.4, YK-2.5, VK-3.1, VK-
3.2, YK-3.3, VK-3.4, VK-3.5, YK-3.6,
VK-3.7, YK-3.8, VK-3.9, VK-3.10,
VK-4.1, VK-4.2, VK-4.3, YK-4.4, YK-
4.5, VK-4.6, YK-4.7, YK-5.1, VK-5.2,
VK-5.3, VK-5.4, VK-5.5, VK-6.1, YK-
6.2, VK-6.3, YK-6.4, YK-6.5, VK-6.6,
VK-6.7, OIIK-1.1, OIK-1.2, OIIK-
1.3, OIIK-1.4, OIIK-2.1, OIIK-2.2,
OIIK-2.3, OIIK-2.4, OIK-3.1, OIIK-
3.2, OIIK-3.3, OIIK-3.4, OIIK-3.5,
OIIK-4.1, OTIK-4.2, OTIK-4.3, OIIK-
4.4, OIIK-4.5, OIIK-5.1, OIIK-5.2,
OIIK-5.3, OIIK-5.4, OIK-5.5, OIIK-
5.6, OIIK-5.7, OIIK-5.8, OIIK-5.9,
OIlK-5.10, OIIK-5.11, OIIK-5.12,
OIIK-6.1, OIK-6.2, OIIK-6.3, OIIK-
6.4, OIIK-6.5, OIIK-6.6, OIIK-6.7,
OI1K-6.8, OITK-6.9, OIIK-6.10, OIIK-
6.11, OIIK-7.1, OIIK-7.2, OIIK -7.3,
OIIK-7.4, OIIK-7.5, OIIK-7.6, OIIK-
7.7, OIIK-7.8, OIIK-7.9, TIKP- 1.1,
TIKP-1.2, TIKP-1.3, IIKP-1.4, IIKP-
1.5, TIKP-1.6, TIKP-1.7, TIKP- 1.8,
TIKP-1.9, [TKP-1.10, TIKP-1.11, [TKO-
1.1, TIKO-1.2, TIKO-1.3, TIKO- 1.4,
T1KO-3.1, TIKO-3.2, [IKO-3.3, ITKO-
3.4, TIKO-3.5, TIKO-3.6, TIKO- 3.7,
T1KO-3.8, [TKO-3.9, IIKO-3.10, [TKO-
3.11, TIKO-4.1, TIKO-4.2, TIKO -4.3,
[1KO-4.4, TIKO-4.5, TIKO-5.1, TIKO-
5.2, TIKO-5.3, TIKO-5.4, TIKO- 5.5,
T1KO-5.6, IKO-5.7, TIKO-5.8, TIKP-
3.1, TIKP-3.2, TIKP-3.3, TIKP- 3.4,
TIKP-3.5, TIKP-3.6, TIKC-1.1, TIKC-
1.2, TIKC-1.3, TIKC-2.1, TIKC- 2.2,
TIKC-2.3, TIKC-2.4, TIKC-2.5, TIKC-
2.6, TIKC-2.7, TIKC-2.8, TIKC- 2.9,
MIKC-2.10, TIKC-2.11, MKC- 2.12,
TIKC-2.13, [IKC-3.1, TIKC-3.2, TTKC-
3.3, TIK(LD)-1.1, TIK(I)-1.2, TIK(I)-
1.3, TIK(I)-1.4, TIK(I])-1.5

4. O0beM AUCHUIIMHBI (MOAYJIsI) B 3a4eTHBIX €JMHHMLAX € YKA3aHHEM KOJHYeCTBa aKaJAeMHYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy o0y4yawiumxcs ¢ mpemnoaasarejeM (M0 BHAAM y4eOHBIX

3aHATHIA) U HA CAMOCTOSAITEJIbHYIO Pa0oTy 00yUYaromuxcst

M3 HuX Yackl HA

Buj yue6HO# paboTh Beero MIPAKTHYECKYIO
y p JacoB p y
MOJITOTOBKY

Kypc

KonrakTHas padoTa 22




Jleximonnsie 3ansarus (Jlek) 6 0 2 4
JlaGoparopusie 3ansTus (JIad) 10 0 10
IIpakxtuaeckue 3austus (Ip) 6 0 6
Wnas koHTaKkTHasi paboTa, B TOM YHCJIE: 0,5 0,5
KOHCYJIBTAIINY TI0 KypCOBO paboTe (TIPOeKTy), 1 1
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3aueTa ¢ OICHKOM; 3allluTa KypCOBOW pabOTHhI 0,25 0,25
(mpoexTa); cnada KOHTPOIBHEIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTALUIO B CECCHIO 0.25 0.25
(KoHCYNBTAINS TIepe/T SK3aMEHOM U cada ' '
Yacpl HA KOHTPOJIb 8,75 0 8,75
CamocrositensHasi padota (CP) 183,75 34 149,75
O0umas Tpy10eMKOCTh JUCHUIITUHBI (MOTYJIs1)
yacpl:| 216 36 180
3aYeTHbIe eIHHHUIIbI: 6 1 5
5. Copep:kanue AUCHUIIMHBI (MOAYJisl), CTPYKTYPHPOBaHHOE MO pa3jaenaM (TeMaM) € YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJHMYeCTBA aKaJeMHUYeCKUX YaCOB U BU/I0B Y4eOHBIX 3aHATHI
5.1. TemaTrueckuii MiaH JUCIUILIAHBI (MOJTYIS)
KonTtakTHast pabota (110 yueOHBIM
3aHATHAM), Jac. Kon
WHIUKATOP
a
Ne Paznensl IUCIIATUIMHBL é JICKIH 13 P Cp Beero, JOCTHKEHU
N yac. o
W3 HUX Ha M3 HUX Ha M3 HUX Ha
MpaKTH- MpaKTH- MpaKTH- KOMIICTCHI
BCETO YECKYIO BCETO YECKYIO BCETO YECKYIO nn
moaro- moaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pasmen. Pacuer
CTPOUTENBHBIX KOHCTPYKIIHI
3IaHUN U COOPYKEHUIN
ITKC-2.6,
Benenne B uMCIeHHBIN aHAIN3 IIKC-2.7,
1.1. [koHCcTpykuMii B mporpamMmubix| 1 | 2 34 36 ITKC-
KOMILJIEKCaX 2.10,
IIKC-2.11
ITKC-2.6,
0630p BO3MO>KHOCTEH I[KC-2.7,
1.2. [mporpammupoBanuss B cpene| 2 | 1 2 2 35 40 ITKC-
Mathcad 2.10,
I[IKC-2.11
ITKC-2.6,
Koneuno-aneMeHTHBIA  aHAIIN3 IIKC-2.7,
1.3. [koHcTpykumii B mporpammHoMm| 2 | 1 2 2 40 45 ITKC-
komrurekce ANSYS 2.10,
I[IKC-2.11




ITIKC-2.6,
Henuuelinerit aHaJIu3 [IKC-2.7,
1.4. |koHCTpYyKIMI B ANSYS| 2 | 1 2 2 40 45 IKC-
Workbench 2.10,
[IKC-2.11
ITIKC-2.6,
JnHamuyeckuit pacder 347 [IKC-2.7,
1.5. [koncTpyknmii B mporpammubix| 2 [ 1 4 5’ 39,75 [KC-
KOMILIEKCaX 2.10,
[IKC-2.11
2. |2 pa3aen. Hasg KOHTaKTHas
pabora
ITIKC-2.6,
ITIKC-2.7,
2.1. |Nnas xoHTaKTHas paboTa 2 1,25 TIKC-
2.10,
[IKC-2.11
3. |3 pa3nen. Kontposb
ITIKC-2.6,
ITIKC-2.7,
3.1. |9x3amen 2 9 IIKC-
2.10,
[IKC-2.11
5.1. JIexuuu
Ne | HanmenoBanue pazaena N
- HanmeHoBaHUe 1 KpaTKOe CoJiepKaHue JIEKIUH
n/n U TEMBbI JIEKIU
B03M0OXHOCTH MpOrpaMMHBIX KOMIUIEKCOB. THIBI MHKEHEPHBIX aHAJIN30B.
[locnenoBarenbHOCT, pacueTa B MPOrPaMMHBIX KoMIUIeKkcax (oOmmit
MTOAXO/).
OcHosuble cooTHOoueHUss MKD. Buapl koHedHbIX 37eMeHTOB. CTep:KHEBON
aneMeHT. CTeneHu cBOOOAbI 1S TNIOCKOTO U MPOCTPAHCTBEHHOT'O AJIEMEHTA.
Marpuna npeoOpa3oBaHUsI KOOPJMHAT M MaTpula *ecTKkocTh. OCHOBHOE
_ |ypaBrenne MKD. ®opMupoBaHne BEKTOPA BHEIIHUX CHJL. YY€T TPAaHHYHBIX
Benenue B HHCICHHBIN |ycopmii. TTopsnok pacuera crepxHeBoi ciucreMbl MKD.
1 | @HaIM3 KOHCTPYKIMH B
TIpOrpaMMHBIX BO3MOXHOCTH TIPOrPaMMHBIX KOMIUIEKCOB. THIbI MHXKEHEPHBIX AHAJIN30B.
KOMIIeKCcax IlocenoBaTeNbHOCT, pacdeTa B IIPOrPAMMHBIX KOMIIeKcax —(oOmiuii
MTOAXO/).
OcHoBHble cooTHOmEeHNsT MKD. Buapl KOHEUHBIX 37IeMEHTOB. CTepKHEBOU
aneMeHT. CTeneHu cBoOO/IbI ISl TNIOCKOTO ¥ MPOCTPAHCTBEHHOT'O AJIEMEHTA.
Marpuma npeoOpa3oBaHusi KOOPJIMHAT M MaTpHla kecTkocTd. OCHOBHOE
ypaBHenne MKD. ®opmupoBaHue BEKTOpa BHEIIHUX CHJI. YYeT IPaHUYHbIX
ycaoBuil. [Topsinok pacuera crepxkHeBoi cuctembl MKO.
ITporpammMusbie onepatopbl. BekTopHble 1 MaTpuuHble QyHKIMH. OniepaTopbl
O0630p BO3MOKHOCTEH |1 JIOrHUYecKHe NepeMeHHble. MoayabHOe MporpamMmmupoBanue. YucCieHHOE
2 IIPOrPaMMHUPOBAHUA B |pelICHHE 3a/1a4 MPOYHOCTH.
cpene Mathcad [TporpammHbIe orepatopbl. BekTopHbIe M MaTpUYHBIE (PYHKITUH.




Omneparopbl U JOrHYecKue mnepeMeHHble. MolylibHOE MPOrpaMMUPOBAHUE.
UucnenHoe pelieHue 3a1a4 NpoYHOCTH.

KoHeyHO-31eMEHTHEIN
aHaJIM3 KOHCTPYKUUH B
MIPOrpaMMHOM
komiuiekce ANSYS

Cnenuduka padotsr B nporpamme ANSYS. CtpykTypa mporpammsl, 0030p
unTepodeiica. Ipenponeccop, consep, mocruporeccop. OCHOBHBIE MOIYH
nporpammbl.  CTaTMYECKUM, JHMHAMUYECKUH, JIMHECHWHBIA, HEJIUHEHHBIN
aHaJIn3bl.

[Ipunnunel  mocTpoeHuss pacdyeTHod Moaenmu B mporpamme ANSYS
Workbench. TIloctpoenue reomerpuu. KoHEYHO-371€MEHTHAs MOIECIb.
Harpysku u rpannynsie yciaoBus. Co31aHne KOHEUHO-3JIEMEHTHOW MOJIEIH.
CTpykTypa KOHEYHO-JIEMEHTHOM CETKM. BHIbl KOHEUYHBIX 3JIEMEHTOB.
CrepxHEBOH, TUIOCKHH, 00beMHBIA 37eMeHT. OCHOBHBIC BHABI HAarpy30K H
IpaHUYHBIX ycloBuid. Mojenu wmarepuanoB. JluHeiiHble, OWJIMHEHHBIE,
HenuHelHble. Oco0eHHOCTH pacueTa. Busyanuszanusi pe3ynbTaToB pacyera.
AHamu3 pe3ynapTaToB pacuera. OleHKa NpPOYHOCTH. BHYTpeHHMH SI3BIK
MIPOrpaMMHUPOBAHHUSL.

MogenupoBanre M pacueT COOPOYHBIX KOHCTPYKIMI B MHPOTPaMMHBIX
KoMIUiekcax. OrmpeneneHue W Ha3HAuUCHUE CBA3CH MEXIy TEJIaMU.
Kunemartnueckue ¥ KOHTaKTHblEe Iapbl. ABTOMAaTHYECKash YyCTaHOBKa
KOHTAKTHBIX Tap.

Creninduka padoter B nporpamme ANSYS. CrpykTypa mporpaMmsel, 0030p
unTepodeiica. Ilpenponeccop, consep, nocruporeccop. OCHOBHbBIE MOIYJIH
nporpammbl. CTaTHYeCKUM, JWHAMHYECKUH, JUHEWHBINA, HEITUHEHHBIN
aHaJIN3bI.

[Mpunmunsl  moctpoeHust pacuetHoil Monxenu B mporpamme ANSYS
Workbench. Tlocrpoenue reomerpun. KoOHEUHO-/IEMEHTHAs MOJEIb.
Harpy3sku u rpannunsie yciaoBus. Co31aHne KOHEUHO-3JIEMEHTHOW MOJEIH.
CTpykTypa KOHEYHO-JIEMEHTHOM CETKM. BHIbl KOHEYHBIX D3JIEMEHTOB.
CrepkHEBOH, MIOCKUM, 00beMHBIN 31eMeHT. OCHOBHbBIE BHBI HArpy3oK U
rpaHUYHbIX ycnoBui. Monenun warepuanoB. JluHeliHble, OWIMHENHBIE,
HenuHeiHble. OcobeHHOCTH pacueTa. Buzyanmuzamus pe3ynbTaToB pacdera.
Ananu3 pe3ynbTatoB pacuera. OlieHKa NPOYHOCTU. BHyTpeHHUU S3bIK
IIPOrpaMMUPOBAHHS.

MonenpoBanue M pacueT COOpPOYHBIX KOHCTPYKLIHMH B HPOrpaMMHBIX
KoMIUlekcax. OrmpeneneHne W Ha3HAUYE€HHE CBSI3€d  MEXAY TelaMH.
Kunematnueckue ¥ KOHTaKTHblE TMapbl. ABTOMaTHuYecKas YCTaHOBKa

HennnelHniii ananus
koHCTpykuuid B ANSY'S
Workbench

Henuneitnple Mopenu wmarepuanoB. Pacder KOHCTPYKIHMM C  yd4eToM
(u3MYeCcKoil U reOMETPUUECKON HETMHEHHOCTH.

WtepanioHHble METOIBI PEIICHUS CHUCTEM JIMHEHHBIX alreOpanvecKux
ypaBHeHul. HacTpoliku nepesanycka pacuera.

Henuneitnple Mopenu wmarepuanoB. Pacder KOHCTPYKIHMM C  yd4eToM
¢bu3n4ecKoil 1 reoMeTpHUUECKON HETMHEHHOCTH.

WtepaniioHHbIE METOJBI PEIICHUS CUCTEM JIMHEHHBIX anredpandyeckux
ypaBHeHuM. HacTpolku nepesanycka pacuyera.

JnHamuyeckuil pacyet
KOHCTPYKLIUH B
MIPOTrPaMMHBIX

KOMILIEKCax

Beenenne B aumHamuky. OCHOBHBIE YpaBHEHHS Ui CBOOOJHBIX H
BBIHYXXJICHHBIX KoJleOaHWMi. Buapl nuHamMu4eckux BO3JIeHCTBUN. MeTomsl
pemeHust cucteMbl nuQdepeHnaIbHbIX ypaBHEHUN. OTambl pacueta B
ANSYS.

OnpeneneHnne CBOOOTHBIX W BBIHYXKJICHHBIX KojeOanmii B ANSYS
Workbench. TIpumepsr pacdyera nuHamudeckux cuctem MKD. MonanbHblid,
FapMOHHYECKHUI U MEPEXOIHBIN aHAIU3bI.

Beenenue B ANHAMUKY. OcHOBHBIC YpaBHCHHA JIA CBOGOI[HLIX u




BBIHY)KJICHHBIX KoJIeOaHW. Buapl AUHAMHUYECKUX BO3IEUCTBHI. MeTObI
pemieHus cucteMbl AuQQEepeHInaIbHBIX ypaBHEHUH. OTambl pacueTa B
ANSYS.

Omnpenenenue CBOOOJHBIX M BBIHYXKJIEHHbIX Kosebanuii B ANSYS
Workbench. IIpumeps! pacuera quHamudeckux cucreM MKD. MoganbHbIi,
FapMOHHMYECKHUH U MIEPEXOJHBIN aHAIU3BI.

5.2. IlpakTuyeckue 3aHsITHs

HanmenoBanune pasaciia

é\jgn 1 TEMBbI PAKTHYECKUX HaumeHnoBaHMe U coep)kaHue MPAKTUUECKUX 3aHATHH
3aHATHH
0030p Bo3MOkHOCTEH |O030p BOZMOXKHOCTEH MporpaMmupoBanus B cpeae Mathcad
2 nporpamMmupoBanus B (0030p BO3MOKHOCTEH IporpamMupoBanus B cpene Mathcad
cpeae Mathcad
Koneuno-3meMeHnTHbI |KOHEUHO-3JIEMEHTHBIN aHAIM3 KOHCTPYKLUUN B IPOTPAMMHOM KOMILIEKCE
3 | anams xoucTpykimii B |[ANSY'S
IPOrpaMMHOM KOHEYHO-37IEMEHTHBIN aHaIW3 KOHCTPYKLUN B IIPOrPaMMHOM KOMILIEKCE
komiuiekce ANSYS  |ANSYS
Henmunetineiii ananu3  |Henuneitnbiii anammus koncerpykuuii B ANSYS Workbench
4 | xouctpykiuii B ANSYS |Henuneiinsiii ananu3 kouctpykuuii B ANSY'S Workbench
Workbench

5.3. JlaboparopHbie pabOThI

HanmMeHnoBaHue pasaciia

11\/?1 Y TeMbI 1a00paTOPHBIX HaumeHnoBaHnue u copeprxkanue 1a00paTOpHBIX padoT
paboT
0630p BozmoxkHocTel |[Ipumepsl pemenus 3aaad no kp Ne 2
2 nporpamMMmupoBanus B ([Ipumepsl pemenns 3anad no kp Ne 2
cpeae Mathcad
Koneuno-anemenTHbIN  |[IpuMepsl pemienus 3a1ad 1o Kp
3 | anamm3 KOHCTpyKuui B ([Ipumepsl pemenns 3anad no kKp
MIPOrpaMMHOM
kommiekce ANSY'S
Hemunetinpiii anamm3  |[IpumMepsl pemenus 3a1a4 no Kp
4 | xonctpykumii B ANSYS ([Ipumeps! penienus 3aaad o Kp
Workbench
Junamuueckuii pacuet |IIpumepsl pemenus 3agad o kp
5 KOHCTPYKLIUH B IIpumepsl pemenus 3a1ad 1o Kp

MIPOrpaMMHBIX
KOMILIEKcax

5.4. CamocrosTenbHas paboTa o

OyJarommxcs

Ne | HammeHoBaHnue paznena o
ConeprxkaHne caMOCTOSITETFHON paboThI
/T | JAUCUUIUIMHBI U TEMBI
Benenue B uncnennbiii |M3ydyenue marepuana no teme. Pemienue 3aaad no xp.
1 | awmamms KOHCTpykuui B |M3ydyenune marepuana no teme. Pemenne 3amad no xp.
MPOrpaMMHBIX
KOMILIEKCax
00630p Bo3MoxkHOCTeH |3yduenue matepuana no reme. Pemenne 3agau no KP
2 nporpamMmmupoBanus B (M3ydenue marepuana no teme. Pemenue 3amay mo KP
cpene Mathcad
Koneuno-anementnoiii |M3yuenue marepuana no teme. Pemenue 3agau no KP
3 | amamis KOHCTpYyKIMi B |M3ydyeHue Mmarepuana no teme. Pemenne 3agay no KP

MPOrPaMMHOM
komiuiekce ANSY'S




Henuuelnoeii agamus
koHCTpyKuuid B ANSY'S
Workbench

N3ydenue marepuaia no teme. Pemenue 3agay no KP
N3yuenue marepuana no teme. Pemenue 3anay no KP

JnHamuyeckuil pacuer
KOHCTPYKIUM B
MIPOTrpaMMHBIX

KOMILJIEKCax

N3yuenne marepuana no reme. Pemenue 3anay no KP
N3ydenue marepuaia no reme. Pemenue 3agay no KP




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIbLHOMH PadoThI 00y4YaKOIIMXCS M0 JUCHUILIHHE (MOLYJII0)

[IporpamMmmoil TUCHUIUIMHBI MPETYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHSITHH, Ha KOTOPBIX JAETCS
OCHOBHOW CHCTEMATH3UPOBAHHBI MaTepual, MPAKTHUYECKUX M JTa00paTOPHBIX 3aHSATHH, MPEAIOJIararolInx
3aKpeIUICHHEe M3yYEeHHOTO MaTeprayia U (OpPMHPOBAHHE Yy OOydYaIOIIMXCS HEOOXOAUMBIX 3HAHUH, YMEHUU U
HaBBIKOB.

Kpome TOro, Ba)KHEHITUM JTamoM H3YYCHHS JUCIUIUIMHBI SIBJISETCS CaMOCTOSITENIbHas paboTa
oOydaromuxcsi C WCIOIb30BAHUEM BCEX CPEACTB W BO3MOXKHOCTEH COBpPEMEHHBIX 00pa3oBaTelbHBIX
TEXHOJIOTHH.

B 00beM camocTosSTeNNbHOM paOOThI 10 TUCHIUIUTHHE BKIIFOYAETCS CIICIYOIIee:

- U3y4YEHHE TEOPETUUECKUX BOIIPOCOB 10 BCEM TE€MaM JIUCIUILIIMHBIL;

- MOJIrOTOBKA K MIPAKTUYECKUM 3aHSATHUSM;

- IOJTOTOBKA K JJA0OPATOPHBIM 3aHATHSIM;

- MIOJrOTOBKA K IK3aMEHY.

3aJI0roM YCHENTHOTO OCBOCHHS ITOW TUCIUILIMHBI SBIISIETCS 00s3aTEIbHOE MOCEIICHUE JIEKITMOHHBIX,
MPAKTUYECKHUX U JIA0OPATOPHBIX 3aHSTUMN, TaK KakK MPOMYCK OJHOTO (TeM 0ojiee, HECKOIbKHUX) 3aHATUH MOXKET
OCJIO)KHUTh OCBOEHHUE pa3/esioB Kypca.

Ha npakTudeckux 3aHATHSAX MaTEepHall, U3J10>KEHHBIN Ha JIEKIHIX, 3aKPETUISETCS 110 TeMaM JUCIUTUTMHBI
coraacHo PIIJI.

[Ipuctynas Kk U3y4eHHUIO AUCIUIUIMHBI, HEOOXOAUMO B MEPBYIO OYEPE/Ib 03HAKOMUTHCS COJIEPKAaHUEM
PIIJ] nns cryneHToB o4HOM (opMbl OOy4eHHS, a TaKKe METOAMYECKMMH YKa3aHHSMHU IO OpraHu3aluu
CaMOCTOATENIbHON PaOOThl M MOATOTOBKM K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUsAM. [Ipu moaroroBke k
MPAKTUYECKUM U JIA0OPATOPHBIM 3aHATHSAM U B PAMKaX CaMOCTOATEIbHOM paOOThI MO U3YYCHHUIO AUCIMILITUHBI
oOydaromumMcsi He0OXOUMO: - TIOBTOPHUTH 3aKOHCIICKTHPOBAHHBIM HAa JICKIMOHHOM 3aHITHH MaTepHall U
JOTIOJIHUTB €r0 C YYETOM PEKOMEHI0BAHHOM 110 JAHHOM TeMe JINTepaTyphl; - IPU CaMOCTOATEIbHOM U3yYEHUHU
TEOPETHYECKOM TEMBI CHEJIaTh KOHCIIEKT, MUCIOJb3ysd pekomeHaoBaHHbie B PIIJ[ MCTOUHMKH; - BBINOJHUTH
MPaKTUYECKHUE 3aJaHUsl B PAMKaX M3y4aeMOW TEMbI; - O3HAKOMUTCS C METOJUYECKUMH PEKOMEHJALUIMH K
BBITIOJTHEHUIO JTA00paTOPHBIX PadoT; - MOATOTOBHTH OTYETHI IO BHIMOJHCHHBIM JIA0OPATOPHBIM padoTam; -
MOATOTOBUTHCS K IPOMEKYTOUHOM arrectauuu. MITorom u3ydeHusl JUCUUILIMHBI SABJISIETCS 9K3aMEH. JK3aMeH
MIPOBOJIUTCS TIO pacnucanuio ceccur. Dopma npoBeAeHUs 3aHATHs — TUChbMeHHas. CTyIeHTHI, He MPOIIeIIIne
aTTeCcTaIuIo MO rpa UKy CeCCUH, TOJDKHBI TUKBUIUPOBATH 33JJ0KEHHOCTh B YCTAHOBICHHOM TMOPSIKE.

7. OueHouHble MaTepHaJbl /JJsl NPOBedeHHs] TEeKYIIero KOHTPOJIsI yCIeBAeMOCTH M NMPOMEKYTOYHOM
arTecTauvu 00y4armMXcs N0 JMCUUILINHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIINH ¢ yKa3aHUEM ITANOB UX (POPMHUPOBAHUS B MPOIIECCE OCBOCHUS AUCIMITITUHBI

Ne KoHTtpommpyemsle pa3iesnsl TUCIHAILINHBL Koz n nanmerosaie . Bun onenounoro
i (Mosty1s) MH/INKAaTOpa KOHTPOJIMPYEMOM cpesicTBa
KOMITETEHIINH
1 Benenue B unciennslii ananms koHcTpykiuii B|  TIKC-2.6, IIKC-2.7, TIKC-  |VcTtHBIH  ompoc WK
IIPOrPaMMHBIX KOMIUIEKCax 2.10,IIKC-2.11 tectupoBanue B Moodle
2 00630p Bo3moxkHOCcTel mporpammupoBanus B[ TIKC-2.6, [IKC-2.7, TIKC- [YctHBIH — ompoc  wiH
cpene Mathcad 2.10, IIKC-2.11 tectupoBanue B Moodle
3 Koneuno-snementHblii ananu3 koHctpykuumid| IIKC-2.6, [IKC-2.7, IIKC- |YcTHBIM  ompoc  nim
B iporpaMMHoM komiuiekce ANSY'S 2.10, IIKC-2.11 tectupoBanue B Moodle
4 Hemuneitaprit ananmms konctpyknuit B ANSYS|  TIKC-2.6, I[IKC-2.7, [IKC-  [YcTHBIIE ~ ompoc  wim
Workbench 2.10, IIKC-2.11 tectupoBanue B Moodle
5 Hunamuueckuid  pacuer KoHcTpykuui B[ IIKC-2.6, IIKC-2.7,IIKC- |YcTtHBIE  ompoc  Miu
MIPOTPaAMMHBIX KOMILIEKCaxX 2.10, TIKC-2.11 TectupoBanue B Moodle
6 |Wnas koHTakTHas paboTa [TIKC-2.6, [IKC-2.7, [IKC-  |YcTHBII onTpoc uiu




2.10, TIKC-2.11 TectupoBanue B Moodle

7 |9x3ameH

I[IKC-2.6, I[IKC-2.7, IIKC- |YcTHBIA  ompoc WM
2.10, [IKC-2.11 tectupoBanue B Moodle

7.2. TunoBbIe KOHTPOJBHBIC 33JaHHSI WJTH HHBIC MAaTEPUAITBI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMBIC
JUISL OLICHKH 3HAHUN, YMEHHI U HaBBIKOB U (MJIK) OMbITa MPO(ECCHOHAIBHOM JeSTEIbHOCTH, XapaKTEePU3YIOLIUX
sTanbl (HOPMUPOBAHUS KOMITETEHITUH B IMPOIIECCE OCBOCHUS JUCIUILITUHBI

KomiiekT 3amau

(s mpoBepku chOPMHPOBAHHOCTH HMHAMKAaTOpa AocTikeHUs kommereHmmii [1KC-2.6, IIKC-2.7,

[TKC-2.10, [TKC-2.11)

KommuiekT 3a1a4 pa3meriieH mo aapecy: https://moodle.spbgasu.ru/course/view.php?id=3610

7.3. Cucrema OLICHUBAHUS PE3YJIbTATOB OOYUYEHHUsS MO AWCIMILINHE (MOIYIIO) MPU MPOBEICHUU TEKYIIETO

KOHTPOJIA YCIIEBAECMOCTH

O1leHKa «OTIIMYHO
(3a4TeHO)

3HAHUSA:

- CUCTEMaTU3UPOBaHHbIE, TTTyOOKHE U MOJIHbIE 3HAHU 110 BCEM pazjiesiaM
JUCLHUIIIIMHBL, 2 TAK)KE 110 OCHOBHBIM BOIIPOCAM, BBIXOSAIIUM 3a IIPEAEIIBI
y4eOHOIl IporpamMmsl;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMATUYECKN I'PAMOTHOE U
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOMW U JIONOJIHUTENIBHOM JINTEPATYPHI,
pPEKOMEH1I0BaHHOM paboueil MporpaMMoii 1o JUCHUIUIMHE (MOIYJIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLUENIUAX U HAIPABICHUAX JUCLIUILINHBI
Y JaBaTh UM KPUTUYECKYIO OLIEHKY, UCITOJIb3Ysl HAyYHBIE JTOCTUKEHUS IPYTrUX
JUCLIUILINH

HAaBBIKH:

- BBICOKUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJIIEHHBIX B paboueil mporpamme
KOMIIETEHITHIA;

- BJIaJIeeT HaBbIKAMU CaMOCTOSTENILHO U TBOPUYECKH pEIIaTh CIOMKHBIE TPOOJIEMBI U
HECTaHJapTHBIEC CUTYyaLUH;

- IPUMEHSET TeOPeTUYECKHEe 3HAHUS [T BbIOOpA METOIUKHU BBITOJTHEHHUS
3aJaHUI;

- TPaMOTHO 00OCHOBBIBAET X0/ pEIICHUS 3a/1aY;

- O0e3ynpeyHo Bia/ieeT MHCTPYMEHTapUeM Y4eOHOM TUCIUIUINHBI, YMEHHE €r0

3 GEKTUBHO UCII0JIb30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUUYECKUX 3a]1a4;

- TBOpUYECKasi CaMOCTOsITeNIbHasA paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00paTOPHBIX 3aHITUSAX, AaKTUBHO yJacTBYET B

[V v
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O1ieHKa «XOpouIo
(3auTeHO)

3HAHUSA:

- JIOCTATOYHO MOJIHBIE U CUCTEMAaTHU3UPOBAHHBIE 3HAHUS 10 AUCIHUILIUHE,

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi M0 AUCIUILIUHE (MOYITIO)

YMEHHS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIICTIIUSAX U HAMPABICHUAX
JTUCIHUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUUECKU U JIOTUUECKU
MIPaBWJIbHO M3J1araeT OTBETHI HA BOIPOCHI, YMEET JIeaTh 00OCHOBAHHbBIE BBIBOJIBL;
- BJIaZIeeT HUHCTPYMEHTapUeM MO JUCIUILIMHE, YMEHUE €0 UCI0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBBIKU:

- CaMOCTOATENbHAs paboTa Ha MPAKTUUYECKUX 3aHATHUAX, yIaCTUE B TPYIIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHHI ypOBEHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITH;

- 0e3 3aTpyIHEHMI BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHLHOY»
(3auTeHO)

3HaHUS:

- TOCTaTOYHbII MUHUMAaJIbHBIA 00BEM 3HAHUI 110 AUCLHUTIINHE;

- YCBOEHHE OCHOBHOM JIUTEpATYyphl, PEKOMEHIOBAaHHON paboyeil mporpaMMoi;

- UCNOJIb30BaHUE HAYYHON TEPMHUHOJIOTUHU, CTUIMCTHYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HA BOMPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
O1MO0K

YMEHHUS:

- YM€EET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLIENIUAX U HAPABICHUAX 110
JTUCIUIIIIMHE U 1aBaTh UM OLICHKY;,

- BIIaJIeeT MHCTPYMEHTapueM y4yeOHON AUCIUILIIMHBI, YMEHUE €T0 UCII0JIb30BAaTh B
pelIeHNU TUTIOBBIX 33]1a4;

- YM€ET Mo/l pyKOBOACTBOM MPENOAaBATENs PEIIaTh CTAHIapTHBIE 3aJa4H
HaBBIKH:

- paboTa moj; pyKOBOJICTBOM IMPEMNO/IaBaTENsI Ha MPAKTUYECKUX 3aHATHUSAX,
JIOTTYCTUMBIN YPOBEHb KYJIbTYpPhl UCTIOJIHEHHS 3aJaHUM;

- TOCTaTOYHbII MUHUMAaJIbHBIA YPOBEHb CHOPMHUPOBAHHOCTHU 3aBIICHHBIX B
paboueit mporpamme KOMITETEHIINIH;

- UCTIBITHIBACT 3aTPYAHECHUS MTPH OOOCHOBAHUH aJITOPUTMA BHITIOTHEHUS 3aJaHUN

Ouenka
«HEYIOBJICTBOPUTEIIHHO
(He 3auTeHO)

3HaHUSA:

- (pparmeHTapHBIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBeTa (BBIOJHEHUS MUCbMEHHON PabOThI);

- 3HaHHE OT/AEJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JUCLUIUINHE;

YMEHHUS:

- HE YMeEeT UCI0JIb30BaTh HAYUYHYIO TEPMUHOJIOTHUIO;

- HaJm4ue rpyObIX omuOoK

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJHEHUS 3a/1aHHN;

- HU3KUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOATEIBHOM paboThI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITTOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckue BONPOCHI U IPAKTUYECKHE 3aJaHUS s NPOBEACHMSI NPOMEKYTOUHOM aTTecTaluu
oOyJaronuxcsi, He0OX0AUMbIE JJI1 OLUEHKU 3HAHWW, YMEHMH M HaBBIKOB M (MJIM) OMbITa NpOodecCHOHaTbHON
NEeSITeIbHOCTH, XapaKTepU3YIOLUMX dTanbl  (OPMUPOBAHHMS KOMIETEHLMH B  IPOLECCe OCBOCHHS
00pa3oBaTelbLHON MPOrPaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS MPOMEKYTOYHOM aTTECTAIIMK O0YUYaIOIIUXCS

IToHsiTHE MaTPUILIBI )KECTKOCTH.

3. IlonyyeHue TUCKPETHBIX PACUETHBIX CXEM.

4. Tunpl KOHEYHBIX 3JIEMEHTOB.

5. O0muit X0 pacueTa METOJI0M KOHEUHBIX JIEMEHTOB M €T0 peanu3arus Ha DBM.

6. Y4er rpaHU4HbIX YCIOBUH.

7. IlocTaHOBKA 331a4M B IEPEMEILEHUSX, YCUIIUAX U HANPSKECHUSAX.

8. Kaxue Bam u3BecTHBI poccuiickue 1 3apy0exHble KOMIUIEKCHI mporpamm aist MKD?

9. OcobeHHOCTh IPUMEHEHUSI IPOTPAMMHOI0 00eCIeueHHs] HHKEHEPHBIX PACYETOB HA COBPEMEHHOM
JTarne.

10. C kakuM U3 H3BECTHBIX METOAOB CTPOMTEIbHONM MEXaHUKM TECHO CBS3aH METOJ KOHEUHBIX
3JIEMEHTOB?

11. Kakue TUIBI KOHEYHBIX 3JIEMEHTOB HaXOAT IPUMEHEHHUE B IPAKTUYECKUX pacueTax?

12. Kakoil BHJI HMMEET CHCTEMa pa3pelalouXx anreOpanyeckKuX YpaBHEHHH METOJa KOHEUHBIX
3JIEMEHTOB B I1€PEMELICHUAX?

13. Kako#i ¢pu3udeckuit cMbICT UMEIOT KO3()(PHUIIMEHTHI MaTPHULIBI KECTKOCTEH KOHEYHOTO dJIEMEeHTa?

14. Kakoii ¢pusudeckuil cMbICI UMEIOT KO3 PHUIMEHTHI TPY30BOI0 BEKTOpa KOHEYHOT'O 31eMeHTa?

15. Kakue mnpeunmyiiectBa M HEIOCTATKHM HMEIOT CJIOKHBIE  KOHEUYHBIE JIEMEHTHI C OOJbIIUM
KOJINYECTBOM Y3JI0B?

16. Kakue TunoBble 3a7aud U3 pasjieia CTPOUTEIbHOM MEXAaHWKH, KaK MPaBUIIO, MOTYT pPElaThCs
COBPEMEHHBIMU KOMILJIEKCaMu?

17. B uem 3akiroyaeTcs MOHATHE «TUIl KOHEYHOI'O 3JIEMEHTa» U KaKue TUIIbl KOHEUHBIX 3JIEMEHTOB, KaK
IIPaBUJIO, IPUCYTCTBYIOT B COCTaBE KOMILIeKca?

18. B ueM 3axiroyaroTcs MOHATHS: pacyeTHas CXeMa, FeOMeTpUUYEecKas MOJIENb, TBEPAOTEIbHAsI MOJEIIb
Y KaKOBa B3aMMOCBSI3b MEKIY HUMU?

19. Ilouemy Tak BaxxeH 3Tal pa3padOTKH pacueTHOM CXEeMbI 1Jis BCEro pacuera?

20. B uyeM 3aKkirOYarOTCsl MOHATHA: JUCKPETHAs CXeMa, KOHEYHO-3JIEMEHTHAas MOJEeiIb U KakKoBa
B3aUMOCBSI3b MEXKAY HUMHU?

21. B 4yem 3akio4aroTCsl MOHATHUSA: TUI MOJENM Marepuaia, THI (PU3NYECKUX XapaKTEPUCTHK, THII
rEOMETPUUYECKUX XapaKTEPUCTUK, THUII CBOKMCTB U KAKOBA B3aHUMOCBS3b MEKIY HUMU?

22. B yeM 3aKIr04aroTCs MOHATHS: THII CBSI3€H, TUIT BO3ACHCTBUS?

23. YpaBHeHUE CBOOOHBIX JIMHEHHBIX KOJIEOAHUH JIJIsl CUCTEMBI C OJJTHON CTEIIEHbIO CBOOO/IBI.

24. JlorapuMuuecKuil TeKpeMeHT KoneOanmii, K0dQHUIIMEHT 3aTyXxaHus U IeMII(UPOBAHNE.

25. Ilonsartue pe3oHanca. JJlunamudeckuii K03 HUIIUEHT.

26. Buapl fuHaMHYECKUX BO3/IEHCTBUI.

27. TlocnenoBaTeIbHOCTh pacueTa CTEPAKHEBOM cUCTEMBbI Ha COOCTBEHHBIE Kosebanus MKDO.

28. Marpuunoe ypaBHenue MKD nnst onpeznenenus cBoOOOIHBIX KoieOaHUH.

29. MaTpu4HO€e ypaBHEHHE BbIHY)KICHHbBIX KOJIEOAHUH /17151 CUCTEMbI KOHEUHBIX 3JIEMEHTOB.

30. OcHOBHOE OTJINYUE MEXKIY METOJIOM MPSMOT0 MHTETPUPOBAHUSI U METOJIOM TIJIaBHBIX KOOPJIMHAT.

31. Meron rnaBHbIX KoopauHar. OrmpeneneHue O0OOOLIEHHBIX MaTpHUIl MacC M IKECTKOCTH.
HuddepennnanbHoe ypaBHEHUE OTHOCUTEIBHO 0000IEHHBIX KOOPAUHAT.

32. IlocnenoBaTeNbHOCTD pacyeTaT B IPOrPaMMHOM KOMILJIEKCE.

33. CrpykTypa nporpammuoro komriekca ANSYS

34. OcHOBHBIE MOAYJIH NTPOTPAMMHOI0 KOMIUIEKCA JUIsl CTATUYECKOr0 U JUHAMHYECKOI0 pacyeTa.

35. Xop penieHus TMHAMAYECKOM 3a/1adyv B MPOrPaMMHOM KOMILJIEKCE

7.4.2. [IpakTrueckue 3aqaHus JUIsl TPOBEICHUS MPOMEKYTOYHON aTTECTAIIUN 00YJIarOIITUXCS
IIpakTueckue 3a/laHus pa3MeIlEHbI 1o azpecy SUNOC Moodle
https://moodle.spbgasu.ru/course/view.php?id=3610

7.4.3. IIpumepHble TeMBI KypcoBOil paboThI (IIpoeKTa) (IpU HATHMYUH)
Pacuer Ha mpouHOCTH TUTOCKO# Oanmku B Mathcad.
Onpeznenenue nepemMenieH!i, BHyTpPEHHUX YCUIMNA U U3TUOAIONINX MOMEHTOB METOI0M KOHEUHBIX



JJIEMEHTOB.

OnpenenuTbs BHYTPEHHUE YCUJIUS, IEPEMEIEHUS U HAIPSKEHUS B CTEP)KHAX LIAPHUPHOU M KECTKOH
IUIOCKOW (hepMbl. BBIMOIHUTE MPOBEpKY Ha YCTOMYMBOCTH CKaThIX cTepxHel. Ilo pesymbraTtam pacuera
nmoao0paTh CEUCHHS CTepIKHEN (HepMbl

OnpenenuTh NEepeMEIICHUsT W HANpSOHKCHUs CTAJbHOW JBYTaBPOBOHM OalKM NMEPEeMEHHOTO CEUYCHHUs
(moBepxHOCcTHAs MoJieib). [1o pe3ynbpTaram pacuera nogo0paTh BEICOTY CEUCHHMSI B CepeiMHE OaKu.

Onpenenuth NEpPEeMEIICHNS U HAMPSHKEHHS] COCTABHOM >Kene300eTOHHON Oayiku (00BeMHAst MOJETH).
3a1aTh HaTSHKEHUE apMaTypbl, UCIIOJIb3Ysl OMIIMHEHHYIO CXeMy MaTepualla ¢ MeXaHH4eCKUMU cBolicTBamu E =
2el12, Ek = 1ell, 0Ot = 100 MIla. [To pe3ynpTaram pacyera MOCTPOUTH IpadUKU U3MECHEHHS HANPSDKCHUN H
HepeMeIleHHH 1o JyInHe OanKH.

Onpenenuts nepeMenieHusl U HAPsDKEHUS] CTAIBHOW M30THYTON TUIACTUHKH C YU4eTOM (PM3UYECKON U
reOMETPUUECKON HEIMHEHHOCTH (M30TPOIHBIA MaTepual, OuinuHelHas Monens). Ilo pesynpraram pacuera
MOCTPOUTH IpaMKN U3MEHEHHUS HANPSHKEHUH U IepeMeIeHHH.

Onpenenutb COOCTBEHHBIE YaCTOThl KOJICOAHUN KOHCTPYKIMH. 3aJaTh aKCeIepOrpaMMy «BpeMsi-
YCKOpPEHHUE» B BUJI€ YaCTOTHOIO crieKkTpa. OnpeaennTs CIEKTP OTBETa YCKOPEHUH U IEPEMELIECHUH B 3aJaHHOM
HanpasieHuu. [lo pesynabTaram pacuera NocTpoUTh IpaUKH CHEKTPOB.

7.5. Metoanueckue MaTepuaibl, OMpeAesioNnre Mpoleyphl OLlEHUBAaHUS 3HAHUM, YMEHUHN, HABBIKOB U (WJIH)
OTIBITa MPOPECCHOHATBHOM JICATEILHOCTH, XapaKTEPU3YIOIIUE 3TAIbl ((OPMUPOBAHUS KOMIICTCHIINN

[Ipouenypa mnpoBeaeHUs MNPOMEKYTOUHOW aTTECTAlMM W TEKYIIEro KOHTPOJs YCHEBAEMOCTH
periIaMEeHTUPYETCS JIOKAJIbHBIM HOPMATHUBHBIM aKTOM, ONPEACIAIONIMM MOPSA0K OPraHU3aAMU U TPOBEACHUS
TEKYIIET0 KOHTPOJII YCIEBAEMOCTH M MPOMEXKYTOUHOW arrecTanuu oOyyarommxcs. [Ipouenypa oreHUBaHUS
(GOpMUPOBaHHS KOMIICTCHIIMH TIPH TPOBEACHUM TEKYIIEr0 KOHTPOJs MpuBeAcHa B 1. 7.2. Tumosie
KOHTPOJIbHBIE 33JaHUsl WJIM HMHBIE MaTepuajbl TEKYIIEro KOHTpOJsl nmpuBeAeHbl B 1. 7.3. IIpomexyTouyHas
aTTecTalys MO JIUCIUIUIMHE MPOBOIUTCS B (opMe dK3aMeHa. B 3K3aMeHAIMOHHBIH OWJIeT BKJIIOYCHO J1Ba
TEOPETUYECKUX BOMPOCA, COOTBETCTBYIOIINE COACPKAHUIO POPMHUPYEMBIX KOMIETSHIIMA. DK3aMEH MPOBOIUTCS
B IMUCbMEHHOU (hopme. JIJist OArOTOBKHM O SK3aMEHAIIMOHHOMY OHJIETY OTBOIUTCS 60 MUHYT.

7.6. Kputepun onieHuBaHusi cOOPMUPOBAHHOCTH KOMITETCHIIMM MPU TTPOBEACHUH MPOMEKYTOUHOM aTTECTAUU

ypOBeHL OCBOCHHUI M OLICHKA

Kpurepus OrueHka OneHka
«HEYJIOBJICTBOPUTEIb | «yAOBIECTBOPUTENHH | OLEHKa «XOpOoLIOo)» O1leHKa «OTJIIMYHO
OLICHUBAHUSA
HO» o»
«HE 3a4TEHO» «3aYTEHO»




YpoBeHb 0CBOEHHUS
KOMIIETCHIIUHT
«HENOCTATOYHBII.
KomMnerenuuu ne
c(hOpMHUPOBAHBI.
3HaHMsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMIIETCHITNH
«IOPOTOBBIIN».
Komnerenmumn

c(hopMUpPOBaHBI.
CdhopmupoBaHsl
0a30BbI€ CTPYKTYpPHI

YpoBeHb OCBOEHUS
KOMITETEHITHH
«IPOJIBUHYTBIN.
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHus OOIUPHEIE,
CUCTEMHBbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHIIMHI
«BBICOKH.
KoMnerenmun
c(hopMUPOBAHBHI.
3HaHus
apryMEHTHPOBAHHBIC,

chOopMHUPOBAHBI 3HAaHUW. Y MeHUd HOCST BCECTOPOHHHE. Y MEHHUS
dbparMeHTapHbI U PENpPONYKTUBHBIA |yCHENIHO MPUMEHSFOTCS
HOCST XapakTep, K PEUICHUIO KaK
PENPOYKTUBHBIN MIPUMEHSIOTCS K TUIOBBIX, TaK U
Xapaxrep. PELIEHUIO TUITOBBIX HECTaHJapPTHBIX
JeMoHcTpUpyeTcs 3aJlaHUU. TBOPUYECKHUX 3aIaHUMU.
HU3KWH YPOBEHb JeMmoHcTpupyeTcs JlemoHCTpUpYyeTCs
CaMOCTOATEIIBHOCTU JIOCTAaTOYHBIN BBICOKUI YPOBEHb
MIPAKTUYECKOTO YPOBEHb CaMOCTOATEJIbHOCTH,
HaBbIKA. CaMOCTOSITEJIbHOCTH | BBICOKAsI aJallTUBHOCTD
YCTOMUYHBOIO MIPaKTUYECKOr0 HAaBbIKA
IPAKTUYECKOIO
HaBbIKA.
OO6yuarommuiics OO6yuarommiics Obyuarommiics Obyuarommuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0oKkue,
po0Oesibl B 3HAHUSX TEOPETUYECKOIO [IOHMMAaHUE BCECTOPOHHUE U
yueOHOro MaTepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBAaHHbIE
-JI0IyCKAIOTCSI -HETIOJIHBIE OTBETHl | KOHTPOJIMPYEMOIO | 3HAHUS IPOrPAMMHOTO
MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0Bema Marepuana;
OIMOKH IIPY OTBETE | BOMPOCHI, OLIMOKU B IIPOrPaMMHOTO -[10JTHO€ TIOHUMaHue
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuana; CYILIHOCTHU U
ouiera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HAHUS B3alMOCBS3U
3HAHHE U TIOHUMaHUE IIOHUMaHHe TEOPETUYECKOTO paccMaTpUBaEMBIX
OCHOBHBIX IOHATUN U CYILIIHOCTHU MaTepuaia MIPOLIECCOB U ABJICHUH,
KaTeropuii; M3JIaraeMbIX -CII0COOHOCTH TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHaBIMBAaTh U | OCHOBHBIX IOHSTHUM, B
CYILIIHOCTHU -HEYBEPECHHBIE U OOBSICHATB CBSI3b | PaMKax 00CYXJIaeMbIX
3HaHHA JIOTIOJIHUTEIPHBIX | HETOYHBIE OTBETHI HA | MPAKTUKH U TEOPHH, 3a/1aHU;
BOIIPOCOB B paMKax | JIONOJHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHuil ousera. BOIIPOCHI. MIPOTUBOpPEYHS, yCTaHaBIMBATh U
poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIIUU MPAKTUKU U TEOPHUH,
pa3BUTHS; -JIOTUYECKHU
-TpaBUJIbHBIE U oclieZIoBaTeIbHbIE,
KOHKpPETHbIE, 0e3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOIINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJlaHUs
BOIIPOCHI. ouera, a TakKe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI DK3aMCHATOpa.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO6yuarommiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPaBUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPaKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3a/laHue OuseTa c 3ajaHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAJ | CYLIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSAMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Honyckatorcs [Tokazan xopomre | ydyeOHOro maTepuaia.
[IpaxkTrueckue OLIMOKH B yMeHus B paMkax |Pemraer npeioxeHHbIe
3a/laHUs HE COJIepXKaHUU OTBETA OCBOEHHOT'O MIPAaKTUYECKUE 3aJaHUs
BBITIOJTHCHBI U PEIICHUH y4eOHOT0 0e3 ommboK
YMCHHA OOyuaromuiicst He MPAKTUYECKUX Marepuana. OTtBeTui Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHHM. [Ipennoxennbie JOTIOJIHUTEIIbHBIE
owera npu [Ipu orBeTax Ha MPaKTUYECKHE BOIIPOCHI.
JIOTIOJIHUTEIIbHBIX JOTIOJIHUTEIbHBIE | 3aJaHus PELICHBI C
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HEOOIBIINMH
MIPEnoIaBaTeis. JOIYLIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIIUHCTBO
JOTIOJTHUTEIBHBIX
BOIIPOCOB.
He moxer BpIOpath HcnerTeiBaeT bes 3arpynHeHnit [Ipumensier
METOAUKY 3aTpyAHCHUS 110 BBIOMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHEHUS 33/1aHUM. | BBIOOPY METOIUKHU CTaHJAPTHYIO JUISL BBIOOpa METOAMKHU
Jomyckaet rpyobie BBITIOJIHCHHS METOJUKY BBITIOJIHCHHUS 3aJJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHUS He nomyckaet ommu6ox
BBITIOJTHCHUH 33/1aHuH, | Jlomyckaer omuOKu 3aJaHuN. MIPY BBITIOJIHEHUN
HapylIaloIIKe JOTHKY | TpH BbioNHEeHUU | Jlomyckaer omuOKku 3a/1aHUi.
pelieHus 3aay. 3a/IaHH, HAPYIICHUsI| TIPU BHITTOJIHEHUH CamocTosiTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKU PELIECHUS 3a/laHui, He aHAJIU3UPYET
BBIBOJIBI. 3a/1ad4. HapyIIarIme pe3yabTaThI
BIIQJICHUE He moxeT 060cHOBaTh HcnbiTeiBaeT JIOTUKY PEIICHUS] | BBINOJHEHUS 3aaHHil.
HaBbIKAMU AITOPUTM 3aTPYAHECHHUS C 3a/1a4 I'pamoTHO
BBITIOJTHEHUS 3a/1aHui. | (hopmynupoBanueM | JlemaeT KOppekTHbIe | OOOCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 perieHus 3aiay.
BBIBOJIOB. pe3ynbTaTam
HcneiTeiBaeT peLLIEHUs 3a1a4uu.
3arpynHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUHU pereHus 3auay 6e3
anropuTMa 3aTpyAHEHUH.
BBITIOJIHCHHS
3aJ[aHUM.

OrneHka Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS C(OPMUPOBAHHOCTH KOMIIETEHIUH, 3aKPETICHHBIX 32
JTUCITUTUTMHOM, W TIPEJICTABIIIeT COOOM cpeHee apu(METHIECKOE OT BBICTABICHHBIX OICHOK IO OTACIHHBIM
pe3ynbTaTaM o0y4eHus (3HAHUsI, YMEHHUSI, BIAJICHUE HABBIKAMHU).

OrieHKa «OTINIHOY/ «3aUTEHOY BBICTABJISACTCS, €CIIH CpeIHEe apu(PMETHISCKOS HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIII0Y/«3a4TEHOY» BBICTABIISACTCS, €CITU CpeHee apuPMETHIeCKOe HaXOAUTCS B HHTEPBAJIC
ot 3,5 1o 4,4.

OreHKa «yJIOBICTBOPUTEIEHOY/ «3aUTCHOY» BBICTABIIICTCS, €CIIM CpellHee apu(hMETHICCKOS HAXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OreHKa «HEYIOBICTBOPUTEIIBHO»/ «HE 3a4TCHO» BBICTABIISCTCS, €CIH CpefaHee apu(METHIECKOe
HaxonauTcs B uHTepBaie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPHATBLHO-TEXHUYECKOE 0O0ecneuyeHue JTUCIUIIMHBI (MOLyJIs1)
8.1. [lepeueHh OCHOBHOM U IOMOJIHUTEILHOMN JIUTEPATYPHI, HEOOXOIUMOM /711 OCBOSHUS AUCITUTUTHHBI (MOTYJIS)

KommuecTBo
9K3EMIUISIPOB/3JEKTP
OoHHBII agpec DbBC

Ne ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U
/1 y4eOHO-METOIMYECKON JTUTEPATYPHI

OcHOBHAS JJUTEPATYPA

1 Kupees B. U., [TanteneeB A. B., UncneHnHbie METOJIbI B MpUMEpax M 3a7adax, b.

M.: Jlanp, 2015 IbC

lanmpxynnes M. U., A.A. IlerpakoB, HenuneliHble 3a7ayu CTPOUTEIBLHOU http://www.iprbooksh
2 |mexanwkd, MockBa: MOCKOBCKHII  TOCYJapCTBCHHBI  CTPOUTEIBHBIN OF.) /6 45'35 html
yausepcurer, A [Tu Dp Menna, O5C ACB, 2017 ' '

3 |Hapxos A. B., Hlanomaukos H. H., Ctpoutenshnas mexanuka, CI16.: Jlans, 2008 IBC

4 Pso6uxosa T. B., CemenoB A. A., BapuanimoHHbsie METOJIbI B 3a7a4aX CTaTUKHU U ObC
JUHAMHUKH CTPOUTENbHBIX KOHCTpYKImid, CII10., 2016

JlonoiHuTEIbLHAS JIUTEPATYPA

1 Wnbun B. I1., Kaprnio B. B., MacinennukoB A. M., UucineHHble METOIbI pEIICHUS 9BC
3aJia4 CTpouTeIbHOM Mexanuku, M.: ACB, 2005

5 JlykameBuu A. A., CoBpeMEHHbIE YHUCIEHHBIE METO/bl CTPOUTEIBHOU 9bC
MexaHukn, Xabaposck: M3n-o XI'TY, 2003

1 [JIykameBuu A. A., Henuuelinsie 3anaun crpoutenbHoi mexanuku, CII6., 2016 9bC

OO6yuaromuecs 13 ynciia MHBaIM0B U jiuil ¢ OB3 obecnieunBaroTCs NeYaTHBIMU U (UJIH) 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B (pOopMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3710POBBS.

8.2. Ilepedenp pecypcoB MHPOPMANMOHHO-TEICKOMMYHHUKAIIMOHHON ceTu «HTepHET», HEOOXOIUMBIX IS
OCBOEGHUS IUCHIUIIIUHBI (MOTYJIs)

Haumenosanue pecypca cetu «/IHTepHET» DNEKTPOHHBIN ajpec pecypea

CalT cripaBo4HOM MpaBoBoii cucTeMbl «KoHcyabTanT [Lmrocy http://www.consultant.ru/

8.3. IlepeueHb COBpeMEHHBIX MTPO(ECCHOHABHBIX 0a3 TaHHBIX ¥ MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DNEeKTPOHHBIN agpec pecypea

WNudopmannonHo-npaBoBas cucrema KoHCyabTaHT Wlaw.lan.spbgasu.ru\Consultant
phatt P Y Plus ADM
NudopmannonHo-mpaBoBas 6a3za ganHbx Komeke ggg”gaSUdata'Ian'Spbgasu'm/d
Cucrema aucranimonnoro ooyuenust CIIGIACY Moodle https://moodle.spbgasu.ru/
DnexTpoHHas 6ubnnoreka Upouc 64 PJEF/J://ntb.spbgasu.ru/|rb|s64r_p
DIEeKTPOHHO-OMOIMOTEeYHAs CHCTEMA U31aTelIbCTBA "IOPANT" https://www.biblio-online.ru/
DIEeKTPOHHO-O0MOIMOTe HAs crcTeMa u3natenbersa 'Jlans" https://e.lanbook.com/
Hayunas ANEKTPOHHAS

Hayunas snextponnas 6ubnanorexa eLIBRARY.RU suborexa eL IBRARY RU

Enuuplii  3MeKTpPOHHBIM  pecypc y4eOHO-METOAMYECKOH JUTepaTypbl

CIIoT’ACY www.spbgasu.ru

Tex.JIut.Py - TexHHUeCKas uTepaTypa http://www.tehlit.ru/




8.4. Ilepeuenp WH(GOPMAIMOHHBIX TEXHOJOTHH, HCHOJB3YEMBIX MpPH OCYIIECTBIECHHH O0OpPa30BaTEIHHOIO
mpouecca IO JUCHUUIUIMHE, BKJIOYas MEpedyeHb JIMIIEH3MOHHOTO M CBOOOJHO pPAaCIpOCTPaHSIEMOro
MPOrPaMMHOTO 0OecreueHus

Crioco6 pacnpocTpaHeHus
HaunmenoBanue (JTMIIEH3UOHHOE WIH  CBOOOHO
pacrnpocTpaHsieMoe)

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammHbIe
npoykThl Maiikpocodt, gorosop Ne
Microsoft Windows 10 Pro 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammHbIe
npoaykTel Maiikpocodt, noroop Ne
Microsoft Office 2016 1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

ANsys cyOIUIIEH3UOHHBIH JOTOBOP
Ne1976-110/2017-C3D0O oT
16.10.2017 ¢ 3A0 "KAJDPEM Cu-
AM-Dc¢" 0eccpOUYHBIN

Ansys

SCAD Office norosop Nell3 ot
Scad Office Bepcus 21 13.03.2015 ¢ OOO "ABToMaTu3anusg
[IpoekTHBIX paboT" GeccpoUHbIit

Mathcad CyOJIMIIEH3UOHHOE
COTJIAIICHWE Ha  WCIOJIb30BAHUEC
MathCad Bepcus 15 npoaykroB "PTC" ¢ OOO"Codt
Jlomxuctuk" norosop Ne20716/SPB9
2010 r.

8.5. MarepuanbHO-TeXHUYECKOE 00eCIIeYeHUE TUCIIUITITMHBI
CaeJieHus1 00 OCHAIEHHOCTH Y4€OHBIX ayIUTOPUHN M MOMEIIEHUH JUIl CAMOCTOSITEIbHON pabOoThI

HaumenoBanue yueOHBIX ayauTopuil u noMerienuii| OcHaIEHHOCTh 000PYA0BaHUEM U TEXHUUYECKUMHU
IUISL CAMOCTOSITEIIBHOM pabOoThI cpelcTBaMu oOyueHus

YueOHas ayauTopus AJIA IMPOBCACHU A 3aHATHI
JCKIIMOHHOIro THIIa, KOMIIJICKT MyanHMGI[HfIHOFO

BaHUA I HaJIbHBIN KOMIBIOT
14. VuebHble ayauTOpUW NI  MPOBEICHUS obopyzo e . (mepeo 0 foTep,
o MYJIBTUMEIUUHBIA MPOEKT KpaH HO-CUCTEM
JIEKIIMOHHBIX 3aHSATHU ¥ A POCKTOp, SKpaH, ayHV 0-cucTema),
J0CKa, 9KpaH, KOMILJICKT yueOHOU MeOenu,

noakmoueHue Kk kommbtotepHoit cetu CIIOIACY,
BbIX0J1 B MHTEpHET




14. MexkadenpanbHas 1a00paTopus:
Cexknus A

2-s KpacHoapmeii-ckas yi. 1.4

Aya. Ne 40, Ne 15, Ne 226

I'mppaBnuueckass Mamumua 30tc; VcnwitarenbHas
mammHa 140tc; [Ipecc runpaBnmuueckuii S0tc; Mammna
ucneltatenbHas 50tc; Ilpecc ruapasnmyeckuii 500tc;

YHuBepcaabHas HaIoJbHAs WCIBITATENIbHAS
AIEKTPOMEXAHUYECKAS MammHa g0 100 kH;
YHuBepcaabHas HACTOJIbHAs UCIBITAaTENIbHAS
AIEKTPOMEXAHUYECKAS MammHa g0 10 kH;
YHuBepcaabHas HACTOJIbHAs UCIBITAaTENIbHAS
3JIEKTPOMEXaHUIECKAS MalMHa bi (o) 50kH;
VYHuBepcanpHas JIEKTpOMeXaHW4YecKasi UCIbITaTeIbHAs
MalluHa 600xH; Cepso- TUAPABIAYECKAs
HCIBITATENIbHAS cHCcTEMA UTM Ha 100xH;
CepBorupaBinnueckas BBICOKOYACTOTHAS
ucneiTatenbHags  cucteMa  MaKron  ma  25kH;
CepBorupaBiuueckasl HUCHbITaTelIbHAs CHUCTEMa -
Magnum - 2000xH; A1220 MONOLITH
VIBTPa3BYKOBOUW Je()EeKTOCKON ISl KOHTPOJsi OETOHa,
JleTekTop CTep)KHEHl apMaTypbl H  OIpeAeTcHHe

TOJUIMHBI 3aIIUTHOTO CJ0s; MOJOTOK JUIsI MCIBITAHUM
oerona SilverSchmidt PC; Ilpubop mist ompeneneHus
IIPOYHOCTU MAaTepUaioB METOJOM OTpbIBA I10C
50MI'4.Y; Teepmomep Equotip 3; VYabrpa3BykoBoii
npubop Pundit Lab; TDS-150 - Komriiekc u3mMepuresb -
Heli  40-xa”anaeHblM; TDS-530-30 -  Kommuiekc
u3MmeputenbHblii  30-kaHanpHBIA;  HoyrOyk  ASUS
X450LB-WXO0; [TopTaTuBHBII MHOTOOCHOBHOM OITHKO-

OMUCCHUOHHBIM  aHAJIM3aTOP XUMHUYECKO-TO COCTaBa
merauioB U cmwiasoB  PMI-MASTER UVR  Pro;
[TopratuBHBIH PEHTIeHO-(PITyOpeCIICHTHBIN

CHEKTPOMETp ISl aHaJIM3a METANIOB C BO3MOXHOCTBIO
omnpenenenus "nerkux smementoB" X- MET 8000 Expert

14. KomnbroTepHBIi Ki1acc

KomneroTepnslit knace - paboune mecta ¢ IIK (cron
KOMIIBIOTEPHBIH, CHUCTEMHBII 0JI0K, MOHHTOD,
KJIaBUATypa, MBIIIb), CTOJN pabouuii, MOAKIIOYEHHE K
xkomuerorepHoi cetu CITOI'ACY, Beixox B Internet.

14. VYueOHble ayauTOpUM Ui  HPOBEIEHUS
PaKTUIECKUX 3aHATHH, KypCOBOTO
IPOEKTHPOBAHUS (BBIMOJHEHUS KYpCOBBIX paboT),
TPYNIIOBBIX W WHAWBUAYAIBHBIX KOHCYJIbTAIINH,

TCKYIIETO KOHTPOJIA U HpOMe}KYTOQHOIZ aTTeCTaluu

Kommiekr MYJIbTUMEIUHHOTO 000py0BaHUS
(mepcoHaIbHBIN KOMIIBIOTED, MYJIbTUMETUMHBIA
IPOEKTOP, 3KpaH, ayAHO-CUCTEMa), AOCKA, KOMIUIEKT
yueOHOI MeOemH, NOIKIIOYEHHE K KOMIbIOTEPHOUN CeTH

CIIGI'ACY, Bbixoa B HTEpHET

14. Tlomerienust 1jist CaMOCTOATEIbHONU pabOTHI

[ToMerienue 11 CaMOCTOATENbHON PaOOTHI (YUUTATIBHBIN
3an Oubnuotexy, ayn. 217): I11IK-23 wt., B T.4. 1 mwt.- [IK
s qug ¢ OB3  (cuctemHblif 670K, MOHHTOD,
KJIaBHATypa, MBIIIb) C TOJKIIOYEHHEM K CETH
«HTEpHETY M 00ecreueHueM JOCTyIa B AJIEKTPOHHYIO
uH(pOopMalMOHHO-00pa3oBarenbhyto cpeny CIIGIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

Jlia naBanuaos u aui ¢ OB3 obecnieunBaroTcs crieluanbHbIE YCIOBUS IS OTy4yeHUs: 00pa3oBaHUs B
COOTBETCTBUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JTOKYMEHTOB.
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