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1. Henu n 321241 0CBOEHUS TMCHMUILTAHBI (MOTYJIs1)
[enstMu OCBOGHMSI TUCIUIUIUHBI SIBJISIFOTCS MOJTYYeHHE 3HAHUN B 00JIaCTH YMCIIEHHBIX METO/IOB, B
YaCTHOCTH METO/Ia KOHEYHBIX 3JIEMEHTOB, IPUMEHHUTENIBHO K PACUETY METAITIMUECKUX U IEPEBSIHHBIX
KOHCTPYKIUH B IPOrpaMMHBIX KoMILIekcax. O3HaKOMHUTH CTY/I€HTOB C OCHOBHBIMU MTPUHIIMIIAMU U
METOJJaMHU MHKEHEPHOT'0 aHAJIN3a MPOCTPAHCTBEHHBIX KOHCTPYKLUM, 2JIEMEHTOB U Y3JI0B, IPUMEHSIEMbIMH
B COBPEMEHHBIX ITPOrPaMMHBIX KOMILIEKcax. B pe3ynbrare nu3ydeHus 3Tol AUCHUILTUHBI TPHOOPETAIOTCS
yMeHHUsI B pa3paboTKe pallMOHANBHBIX PACUETHBIX CXEM JJISl YUCIEHHOTO SKCIIEPUMEHTA U MaTEMaTHYECKUX
MoJiesIei, OMUCHIBAIOIIUX [TOBEACHUE KOHCTPYKIUH.

3ajauaMu OCBOEHUS JTUCLUUILIIMHBI SBJISIOTCS:

-IIOJIyYEHHUE 3HAHUI U IPAKTUYECKUX HABBIKOB IIPOBEICHUS YUCIEHHBIX PACUETOB HA IPOYHOCTH
METAJUIMYECKUX U JEPEBIHHBIX KOHCTPYKUMIA B TPOrPAMMHBIX KOMILJIEKCAX;

-(popMUpOBaHUE Y CTYJCHTOB HaBBIKOB UCTIOJIL30BAHUS MATEMATHICCKUX MOJICIICH 1 KOMITBIOTEPHBIX
MIPOTPaMM JJIsI UHKEHEPHOrO aHaIu3a.

2. Hepeqenb INIAHUPYEMBIX pE3yJabTaTrToB oﬁyqe}mﬂ no JTMCHMILJINHE (MO[[y.]'IlO), COOTHECCHHBIX C
HHAUKATOPAMHU JOCTHKCHUS KOMIIeTeHI Uil

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPA JOCTHIKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JUCLUIUIMHE, 00€CIIeUNBAIONINE JOCTHKEHHE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI1

[TK-5 Cnocoben
OpraHU30BBIBATH PabOTY
IIPOEKTHOTO
NOJIpa3ieJICHUs 110
IOrOTOBKE paszeia
IIPOEKTHOM TOKyMEHTallun
Ha CTPOUTEIIbHBIC
KOHCTPYKLUU JJIS 31aHUI U
COOPYKEHU M

[1K-5.4 BeinosiHseT pacyeThl
CTPOUTENbHBIX KOHCTPYKIIUH

3HaeT

CII 20.13330.2016 Harpy3ku u Bo3aAeicTBUS
CI164.13330.2017 [IepeBsiHHBIE KOHCTPYKITUU
CTpOUTEIbHYIO MEXaHUKY

ymeeT

PaccunThiBaTh CTPOUTEIIBHBIC KOHCTPYKIIUU
BJajieeT

ITporpammubsiMu KoMIniekcamu mathcad, Scad

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM IPOrPaMMBbI

JHannast tuciumuinHa (Moaysb) BkiItodeHa B brok «lucuunnunel, Monynu» b1.B.J1B.02.01
OCHOBHOI1 nnpodeccruoHanbHOM 00pa3oBarenbHON mporpaMMmel 08.04.01 CTpoUTenbCTBO U OTHOCUTCS K
yacTu, (GOpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOLIEHUH yueOHOro MiaHa.

No
/o

[IpenmecTByronme JuCHUILTMHBI

KOI[ N HAMMCHOBAHUC MHAHUKATOpa
JOCTHIXKXCHHA KOMIICTCHIIMH

1 Teopm{ pacueTa U IPOCKTHUPOBAHUA CTPOUTCIBbHBIX

KOHCTPYKLUHU

TIK-1.1, TIK-1.2, TIK-1.3, TIK-1.4,
TK-5.2, TIK-5.4, TIK(LT)-1.1, TTK(LD)-
1.2, TIK(I)-1.3, TIK(LT)-1.4, TTK(LD)-
15

TeOpI/I}I pacueTa U IPOCKTUPOBAHUA CTPOUTCIbHBIX KOHCTPYKI_II/Iﬁ
3HaTh: OCHOBEI HNOCTPOCHHUA I'COMCTPUICCKHU U3MCHACMbBIX (MeX&HI/IBMLI) 1 HC U3MCHACMBIX

KOHCTPYKLUU;

YMeTs: yrnpoumarb KOHCTPYKIHUIO npeHe6peraﬂ BTOPOCTCIICHHBIMHA (I)aKTopaMI/I JJI TOJTYUYCHU A
HaJCXKHbIX MHKCHECPHBIX PE3YJIbTATOB PaCUCTOB,
Brnangers: MeTogamu pa3pa60TI<I/1 PaCYCTHBIX CXEM I'COMETPHUICCKU N3MCHSACMBIX U HC USMCHACMBIX

No
/o

[Tocnenyromme TUCIUTIITAHBI

KOI[ N HAMMCHOBAHUEC MHAHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH




KBATH(UKAITMOHHON PabOTHI

[ToaroroBka Kk mporeaype 3amuThl ¥ 3alUTa BBIITYCKHOM

VK-1.1, YK-1.2, YK-1.3, YK-1.4,
VK-1.5, VK-1.6, YK-2.1, YK-2.2,
VK-2.3, VK-2.4, YK-2.5, VK-3.1,
VK-3.2, VK-3.3, YK-3.4, VK-4.1,
VK-4.2, VK-4.3, YK-4.4, VK-5.1,
VK-5.2, VK-5.3, YK-6.1, YK-6.2,
VK-6.3, OITK-1.1, OITK-1.2, OIIK-
1.3, OIIK-1.4, OTIK-2.1, OTIK-2.2,
OIIK-2.3, OTTK-3.1, OITK-3.2, OIIK-
3.3, OIIK-3.4, OIIK-3.5, OITK-4.1,
OIIK-4.2, OTIK-4.3, OTTK-4.4, OTIK-
5.1, OTIK-5.2, OITK-5.3, OIIK-5.4,
OIIK-5.5, OTIK-5.6, OITK-5.7, OITK-
6.1, OTIK-6.2, OTIK-6.3, OITK-6.4,
OIIK-6.5, OTIK-6.6, OTTK-6.7, OTTK-
7.1, OIIK-7.2, OIIK-7.3, OIIK-7.4,
OIIK-7.5, OTIK-7.6, TIK-1.1, TIK-1.2,
TK-1.3, TIK-1.4, IK-2.1, TTK-2.2,
TK-2.3, TIK-2.4, TIK-2.5, TTK-2.6,
TK-2.7, TIK-2.8, TIK-3.1, [TK-3.2,
TK-3.3, TIK-3.4, [IK-3.5, [TK-3.6,
TK-3.7, TIK-4.1, TIK-4.2, TTK-4.3,
TK-5.1, TIK-5.2, TIK-5.3, [TK-5.4,
TK-5.5, TIK-5.6, [TK-5.7, TTK-5.8,
TK-6.1, TIK-6.2, TTK-6.3, TTK-6.4,
TK-6.5, TIK-6.6, TIK(LT)-1.1, TTK(LD)-
1.2, TIK(I)-1.3, TIK(LT)-1.4, TTK(LY)-
15

4. O0beM TUCHHUILUTHHBI (MOYJIfA) B 3a4€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIICJEHHBIX HA KOHTAKTHYIO padoTy 00y4amuxcs ¢ npenojasaresieM (110 BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSATEJIbHYI0 padoTy 00yUYaromuxcst

Cemectp
W3 Hux yacel Ha
Bun yueGHO#t paboTh Beero MIPAKTUYECKYIO
4acoB 3
MOATOTOBKY
KonTakTHas padora 64 64
Jlexumonnsie 3ansarus (JIek) 16 0 16
Jlaboparophsie 3ausTus (J1ad) 32 0 32
[Ipaktrueckue 3amstus (I1p) 16 0 16
HWnasi koHTaKkTHAsi pab0Ta, B TOM YHCJIE: 15 1,5
KOHCYJIbTAIIMHU 110 KypCOBOM paboTe (IIPOeKTy), 1 1
KOHTPOJIBHBIM paboTam (PT'P)
KOHTaKTHas paboTa Ha aTTeCTalMIO (CaaJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOW pabOoThHI 0,25 0,25
(nmpoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO 025 0.95
(KoHCYNBTAIUS TIEpEe/T SK3aMEHOM H cada ' '
Yacel Ha KOHTPOJIb 26,75 26,75
CamocrositesbHast pagora (CP) 123,75 123,75
O061mas TPy10eMKOCTh JUCHUIIITHHBI (MOLYJIs1)
Jachbl: 216 216
3a4YeTHbIe eIUHHUIbI: 6 6




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. TemaTrueckuii MIaH TUCIUTUIMHBI (MOJTYIIS)

Konrakrthas pabora (1o yueOHbIM
3aHATHUAM), Hac. Kox
o UHIUKATOP
?g JIEKIIUHU I13 JIP Bcero, a
No Pa3nensl qUCIUININHBL E CP qac IOOCTHKEHU
o U3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
BCETO T;Eﬁ;g BCEro T;iglg BCEr0 T;iglg nn
MOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Pacuer
CTPOUTENIbHBIX KOHCTPYKIIUI
3IaHUN U COOPYKEHUI
Benenue B unciieHHBIN aHAIN3
1.1. | KoHCTpYKIHMIA B TporpaMMHbIX | 3 | 4 4 2 24 34 [1K-5.4
KOMILJIEKCaxX
0O0630p BO3MOKHOCTEH
1.2. | mporpaMMHpOBaHUS B CpeC 311 4 6 26 37 [1K-5.4
Mathcad
KoneuHo->neMeHTHBIN aHaln3
1.3. [koHcTpyKIME B iporpammHoM | 3 | 6 4 8 25 43 I1K-5.4
komruiekce ANSY'S
Henuneiinbiii ananus
1.4. | koncTpykumii B ANSY'S 31 3 4 8 24 39 [1K-5.4
Workbench
JIlnHaMU4YecKuii pacyeT 247
1.5. | KOHCTpYKIMIA B IPOrpaMMHBIX | 3 | 2 8 5’ 34,75 | TIK-5.4
KOMILJIEKCaxX
2. |2 pa3nen. Hasg KOHTaKTHas
paborta
2.1. | nas koHTaKTHas padboTa 3 1,25 IIK-5.4
3. |3 pa3aen. Kontposb
3.1. | Ox3ameH 3 27 [K-5.4
5.1. Jlekuuun
Ne | HaumenoBanue paszaena N
. HanmMeHoBaHMe 1 KpaTKOe COAEpKaHUE JIEKINI
pasn Y TE€MBI JICKITUH
Bo3MoHOCTH TPOrpaMMHBIX KOMIUIEKCOB. THUIBI MHKEHEPHBIX aHATU30B.
[TocnenoBaTenbHOCTH pacyeTa B MPOTPAMMHBIX KOMITIEKcaX (00t
MOJIX0/1).
OcHoBHble cooTHOMmEeHUss MKD. Buibl KOHEUHBIX 3JIEMEHTOB.
CrepxnaeBoit aneMeHT. CTerneHu cBOOOIBI AJIs TIIOCKOTO U
Beenue B unciaeHnbii | IPOCTPaHCTBEHHOIO dJleMeHTa. MaTpuia npeodpa3oBaHus KOOPIHHAT U
1 | anamms KOHCTPYKIHii B | MaTpuia xectkoctd. OcHoBHOE ypaBHeHne MK3.  ®opmuposanue
IPOrpaMMHBIX BEKTOpa BHEIIHUX CHJI. YUET rpaHUYHBIX ycioBuid. [lopsaok pacuera
KOMILIEKCax crepHeBou cucteMbl MKD.
Bo3MoxHOCTH TTpOrpaMMHBIX KOMIUIEKCOB. THITBI MHKEHEPHBIX aHATU30B.
[TocnenoBarenbHOCTH pacyeTa B MPOTPAMMHBIX KOMITJIEKcaxX (001t
MOAXON).




OcHoBHbIe cooTHOMIeHUs MKD. Bubl KOHEUHBIX 3JIEMEHTOB.
CreprxkHeBol aneMeHT. CTeneHn ¢BOOOIbI IS IIJIOCKOTO U
IIPOCTPAHCTBEHHOIO 3jJIeMeHTa. MaTpuIia mpeoOpa3oBaHus KOOPIUHAT U
Matpuua xectkoct. OcHoBHoe ypaBHeHue MKD. ®opmMupoBanue
BEKTOpA BHEIIHUX CHJI. YUET IpaHUYHBIX yciioBuid. [lopsigok pacuera
crepxkHeBoi cuctembl MKD.

O030p BO3MOXKHOCTEH
MIPOTPaMMHUPOBAHUS B
cpene Mathcad

[TporpamMMmHBbIe oniepaTopbl. BEKTOpHBIC U MATPUYHBIE (PYHKITHH.
OrniepaTophbl U JIOTHYECKUE TIepeMeHHbIe. MoayIbHOE MPOrPaMMHUPOBAHHUE.
HucnenHoe peleHue 3a1a4 NpOYHOCTH.

[TporpamMmHBbIe oniepaTopbl. BeKTOpHBIC U MATPUYHBIE (PYHKITHH.
OrniepaTophl 1 JIOTHYECKUE TIepeMeHHbIe. MoAyIbHOE MPOrPaMMHUPOBAHHKE.
HucnenHoe peleHue 3a1a4 NpOYHOCTH.

Koneuno-31eMeHTHBIN
aHaJIU3 KOHCTPYKLUH B
MIPOrPaMMHOM
komiiekce ANSYS

Crnenuduka padotsl B mporpamme ANSYS. CtpykTypa mnmporpammsl, 0030p
untepdeiica. [Ipenpoueccop, consep, nocrmpoueccop. OCHOBHbIE MOAYIH
nporpaMmmbl. CTaTUYECKUM, TMHAMUYECKUH, TMHEHHbBINA, HETMHECHHBII
AQHAJIN3BIL.

[TpuHIIUIIBI TOCTPOCHUS pacueTHOHN Moenu B mporpamme ANSY S
Workbench. TToctpoenue reomerpun. KoHeuHo-31eMeHTHAs MOJIETb.
Harpysku u rpannussie ycioBus. CoznaHne KOHEYHO-3JIEMEHTHOM
Moenu. CTpyKTypa KOHEUHO-3JIEMEHTHOM ceTKH. BUJIbl KOHEUHBIX
a1eMeHTOB. CTEep)KHEBOM, IITOCKUMA, 00beMHBIN 71eMeHT. OCHOBHBIC BH/IbI
HArpy30K U IPaHUYHBIX ycioBuii. Monenu marepuanos. JInHeinble,
OunnHelHble, HenuHelHble. OcoOeHHOCTH pacyeTa. Busyanuzanus
pe3ynbpTaTOB pacueTa. AHAIN3 pe3ysbTaToB pacyera. OeHKa MTPOYHOCTH.
BHyTpeHHUI 361K IPOrpaMMHUPOBAHUS.

MogenupoBanue 1 pacueT COOPOYHBIX KOHCTPYKIIUH B IPOTPAMMHBIX
KoMIuiekcax. OrnpezesieHne 1 Ha3HAYeHHUE CBSI3eH MEXKy TeJIaMHu.
KunemaTnyeckre u KOHTAaKTHBIC MTapbl. ABTOMAaTUYECKasl yCTAaHOBKA
KOHTaKTHBIX TIap.

Crneuuduka padotsl B mporpamme ANSY'S. CtpykTypa nporpamMmmsl, 0030p
untepdeiica. [Ipenpoueccop, consep, nocripoueccop. OCHOBHbIE MOTYTU
nporpamMmbl. CTaTUYECKUM, TMHAMUYECKUH, TMHEHHBIN, HETMHEHHBIN
aHaJIMU3bI.

[TpuHIMITBI TOCTPOEHUS pacueTHOI Mozenu B mporpamme ANSY'S
Workbench. TToctpoenue reomerpun. KoHeuHo-31€eMEHTHAs MOIETb.
Harpy3ku u rpanuunsble ycinoBus. Co3ilaHne KOHEYHO-3JIEMEHTHOM
Mozenu. CTpyKTypa KOHEUHO-3JIEMEHTHOU CeTKU. Buabl KOHEUHBIX
aneMeHTOB. CTepKHEBOM, MIIOCKUMA, 00BeMHBIN d1eMeHT. OCHOBHBIE BU/IBI
Harpy3oK U rpaHAYHBIX yciioBuil. Monenu marepuanos. JInHenHble,
OounuHelHble, HenuHelHble. Oco0eHHOCTH pacyeTa. Busyanu3zanus
pe3ynbTaToOB pacueTa. AHAIN3 pe3ynbTaToB pacyeTa. OleHKa MPOYHOCTH.
BuyTpenHuii a3bIk TpOrpaMMHUpPOBAHMUSL.

MonenupoBaHue 1 pacdeT COOPOYHBIX KOHCTPYKIIMH B MPOTPAMMHBIX
KoMIUiekcax. OnpezesieHne U Ha3HaueHHUE CBSI3e MEKy TeJlaMu.
KunemaTnyeckue u KOHTaKTHbIE Tapbl. ABTOMAaTUUYECKAsl YCTAHOBKA
KOHTaKTHBIX Tap.

Henuuelnoeii anamus
koHCTpykuid B ANSY'S
Workbench

Henunelinble Moaenu MarepruaioB. PacueT KOHCTpYKIIME C y4€TOM
(bU3NYECKON U TEOMETPUUECKON HEMTUHEIHHOCTH.

HTepaninoHHBIE METOIBI PEIICHUSI CUCTEM JTMHEHHBIX aare0pandecKux
ypaBHeHuM. HacTpoliku nepes3anycka pacuera.

Henuneitnpie Mogenu matepuanoB. PacueT KOHCTPYKIMHI C y4eTOM
(bu3nYeCcKOi U reOMeTpUYECKO HEMTUHEINHOCTH.
HtepaninoHHbIE METObI PELLICHUS] CUCTEM JIMHEMHBIX alredpanyeckux




ypaBHeHuM. HacTpoliku nepesamnycka pacuera.

JlnHamMuyeckuil pacuer
KOHCTPYKUUI B
MIPOTPAMMHBIX

KOMILJIEKCAX

Brenenue B qunamuky. OCHOBHBIE YPaBHEHHUSI 1711 CBOOOTHBIX H
BBIHY)KJICHHBIX KosieOaHuii. Buapl fuHaMUYecKux BO3IeHCTBHM. MeTobI
penieHust cucteMbl QG depeHIMaTbHBIX YPaBHEHUH. DTalbl pacyeTa B
ANSYS.

Omnpenenenne cBOOOIHBIX M BBIHYXACHHBIX Kojiebanuii B ANSYS
Workbench. TIpumepsr pacuera auHamudeckux cucreM MKD.
MojanbHbli, TApMOHUYECKUHN U TIEPEXOAHBIN aHATHU3BI.

Benenue B quHamMuky. OCHOBHBIE YpaBHEHHSI ISl CBOOOTHBIX U
BBIHY’KJICHHBIX KOJicOaHMM. Bubl AMHAMUYCCKUX BO3JICHCTBHH. MeTObI
pelnieHus cucTemMbl AU GepeHIInaTbHBIX YPaBHCHHA. JTaIbl pacueTa B
ANSYS.

Omnpenenenre cBOOOAHBIX U BEIHYXICHHBIX KoieOanuit B ANSY'S
Workbench. TTpumeps! pacuera nuHamuueckux cucrem MKD.
MopaybHbIN, TAPMOHUYECKUN U NIEPEXOIHBIN aHAJIU3BI.

5.2. IlpakTudeckue 3aHsITHs

HaumenoBanue paszena

pﬁn 7 TEMBI IPAKTHHECKAX HanmenoBanue u colepikaHue MPaKTHYSCKUX 3aHATHI
3aHSITHI
Bejiene B unciieHHblil | BEICHNE B UMCIEHHBINH aHAIM3 KOHCTPYKIMI B MPOrPaMMHBIX KOMILIEKCAX
AHAJIN3 KOHCTPYKUKii B | BENEHUE B UNCIIEHHBIH aHAT3 KOHCTPYKIMH B IPOrPAMMHBIX KOMILIEKCAX
! IPOrPAMMHBIX
KOMILIEKCaX
0630p BoszmoxkHocTell | O030p BO3MOXKHOCTEH nporpaMmupoBaHus B cpeae Mathcad
2 nporpammupoBanus B | O030p Bo3MokHOCTEH porpammupoBanus B cpene Mathcad
cpene Mathcad
KoHeuHo-31eMenTHb | KOHEUHO-37IeMEHTHBIN aHaIn3 KOHCTPYKIIUI B IPOrPaMMHOM KOMILIEKCE
g | aHamis KoHCTpyKIuil B ANSYS
IPOrPaMMHOM KoHeuHO-2/1eMEeHTHBIN aHaIu3 KOHCTPYKIIMI B IPOrPAMMHOM KOMILIEKCE
xommmrekce ANSYS  [ANSYS
Henuneitnerii anamus | Henmuneinsrit ananus koncrpykuuii B ANSY'S Workbench
4 | xoucrpykimii B ANSYS |Henuneiinbnii anamns koncrpykuuii B ANSYS Workbench
Workbench

5.3. JJaboparopHbie pabOThI

HanmenoBaHue pasaciia

pJ:;_)z[ Y TEMBI JJA0OPATOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX padoT
pabot
Bejenme B UdCIIEHHbIH | 3HAKOMCTBO C IIPOrPaMMHBIMHM KOMILJIEKCAMH.
1 aHaIN3 KOHCTPYKIUH B [Tpumepsl pemenus 3ama4 mo kp Ne 1
IPOrPaMMHBIX 3HAKOMCTBO C TPOTrPAMMHBIMH KOMIIJICKCAMH.
KOMILIEKCax [Tpumepsl pemenus 3ama4 mo kp Ne 1
0630p Bo3moskHocTeit | [IpuMeps! pemenus 3anad mo kp Ne 2
2 nporpamMupoBanus B | [Ipumeps! pemenns 3agad mo xkp Ne 2
cpene Mathcad
Koneuno-anementusiii | [IpuMeps! pemenus 3agad no kp
3 | awams KOHCTpyKIuii B | [IprMepsl pemienus 3a1ad 1o kp
MPOrPaMMHOM
komruiekce ANSY'S
Henunueitnsiii ananus | [IpuMepsl pemenus 3aaay mo Kp
4 | xoucrpykuuii B ANSYS [IIpumeps! pemenus 3aaa4 mo Kp

Workbench




JlnHamMu4eckuii pacyer
KOHCTPYKIIUW B
MIPOrPaMMHBIX

KOMILIeKcax

[Ipumepsl pemieHus 3a1a4 1Mo Kp
IIpumepsl penieHus 3a1ad 1o Kp

5.4. CamocTosTenbHas paboTa 00ydaronmxcs

No | HaumeHnoBaHue pasnaena o
pasz| pECTEIIMEE B TeMEr CopepxaHue caMOCTOSATENBHON pabOThI
Benenue B uncnennsiii | I3ydenue marepuana no teme. Pemenue 3aaay mo kp.
G KoHCTpyKuui B | M3y4yenue marepuana no reme. Pemenue 3a1a4 1o kp.
MIPOTPAMMHBIX
KOMILIEKCax
0630p Bo3moskHocTeit | Mi3yuenune Matepuaia no reme. Pemenue 3agay mo KP
2 nporpamMupoBanus B | MI3ydenne marepuana no reme. Pemenue 3anad no KP
cpene Mathcad
Koneuno-anementneiii | I3yuenue matepuaia no teme. Pemenue 3aaa4 mo KP
3 | anams KoHCTpyKIuii B | I3yduenue Marepuaina no reme. Pemenue 3anay no KP
MPOrPaMMHOM
komiuiekce ANSYS
Henuneinpiii ananmus | MI3ydyenue matepuana no teme. Pemenne 3anad no KP
4 | koucrpykuuii B ANSYS |M3ydyenue marepuana no teme. Pemenue 3anad no KP
Workbench
Junamuueckuii pacuer |M3ydenue Marepuaina no teme. Pemenue 3anad no KP
5 KOHCTPYKLUH B N3ydyenne marepuana no teme. Pemenue 3anaq no KP

MPOrpaMMHBIX
KOMILIEKCaxX




6. MeToaquueckue MaTepuabl JIsl CAMOCTOATEILHOMH PadoThI 00y4AIOIIMXCS M0 TUCIUNIHHE
(Moay110)

[TporpaMMoii TUCIUTUIHHBI TPEyCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHATUH, HA KOTOPBIX Aa€TCs
OCHOBHOU CHCTEMaTHU3WPOBAHHBIN MaTepHall, MPaKTHUECKUX U Ja0OPATOPHBIX 3aHITUN, TIPEIOIATaAl0IINX
3aKperUieHUe H3y4eHHOr0 MaTepuaia u (GopMupoBaHue y 00yJarommxcss HeOOXOIMMbIX 3HAHUH, YMEHUH U
HABBIKOB.

Kpome Toro, BasKHEHIIINM 3TarioM U3YYCHHsI TUCIUTUIHHEI SBISICTCS CAMOCTOSTEIbHAS paboTa
00yJaroIIUXCsl ¢ UCMOJIb30BAHUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

B 06beM camocTosITeNbHOM paObOThI IO TUCIUTUIMHE BKITFOUAETCS CISAYIOMIEE:

- U3y4YCHHE TEOPETUICCKUX BOIIPOCOB IO BCEM TeMaM JUCIHILINHBL,

- MOATOTOBKA K MPAKTHUYECKUM 3aHSATHSIM;

- MOATOTOBKA K JIA0OPATOPHBIM 3aHSATHUSM;

- MOATOTOBKA K 3K3aMEHY.

3a510roM YCIENIHOTO OCBOSHUS ATOW JUCIUTLINHBI SBJISETCS 00s13aTEIbHOE MOCEIICHHE
JICKIMOHHBIX, TPAKTHYECKHUX M TAOOPATOPHBIX 3aHITHIA, TaK KaK IMPOITYCK OJTHOTO (TeM OoJiee, HECKOJIBKHUX )
3aHATUN MOKET OCJIOKHUTH OCBOEHHE pa3/esioB Kypca.

Ha npakTrueckux 3aHATUSX MaTepHall, H3I0KEHHBIN Ha JEKLHUAX, 3aKPEIIseTCs 0 TeMaM
JUCHUILIMHBI coritacHo PII/I.

[Ipuctynas Kk U3y4eHHUI0 TUCIUILIMHBI, HEOOXOUMO B MEPBYIO OUYepPEIb 03HAKOMUTHCS
conepsxkanueM PITJI myist cryneHToB ouHOM (hOpMBI O0yUeHUS, a TAK)KE METOJUUYECKHUMH YKA3aHUSAMH 10
OpraHHU3aIH CAMOCTOSATEIbHON PaOOTHI ¥ MOATOTOBKH K MPAKTUYECKUM U TAOOPATOPHBIM 3aHATUAM. [Ipu
MOJTOTOBKE K MPAKTUYECKUM U JaOOPATOPHBIM 3aHATHSAM U B paMKax caMOCTOATEIbHOU pabOThI MO
W3YYEHHUIO TUCIUIUIMHBI 00yJaroMMCcs HeOOX0IMMO: - TOBTOPUTH 3aKOHCTIEKTUPOBAHHBIN Ha JIEKIIMOHHOM
3aHITHHM MaTepUal U JTOTOJIHUTh €ro C Y4ETOM PEKOMEHIOBAaHHOU MO JaHHOW TeMe TUTEPATyphl; - IPU
CaMOCTOSITEIbHOM M3y4YEeHUU TEOPETUYECKON TeMBbI CJIeNIaTh KOHCIEKT, UCIOIb3ys PEKOMEH/I0BAaHHBIC B
PII/] ucTOYHMKY; - BHITOTHUTH MPAKTUYECKUE 3aJaHUS B paMKaX U3y4yaeMOU TEMbI; - 03HAKOMHTCS C
METOJUYECKIMH PEKOMEHIALUIMHU K BBITOIHEHUIO JIA0OPATOPHBIX padoT; - MOATOTOBUTH OTUETHI I10
BBIMIOJTHEHHBIM JIA0OPATOPHBIM paboTaMm; -MOATOTOBUTHCS K MPOMEXKYTOUHOM arTectanuu. Mtorom
W3YYEHUS JUCIUILIMHBI ABISETCS dK3aMeH. JK3aMeH MPOBOIUTCS MO paciucaHuio ceccun. Gopma
MPOBEJICHUS 3aHATUS — MUChbMeHHas. CTYJeHTHI, He MPOIIEAIINE aTTeCTAIUI0 M0 TPpaUuKy CECCHH, TOMKHBI
JUKBUIUPOBATH 33JJ0OJKEHHOCTh B YCTAHOBIIEHHOM TOPSIJIKE.

7. OneHo4YHbIe MaTePHAJIbI 1JIsl IPOBEACHHUA TEKYLIEro KOHTPOJISI yCIIeBaeMOCTH U NPOMEKYTOYHOM
aTTecTanuy 00y4arIuXxcs M0 JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMHN C yKa3aHHEM ATANOB UX (OPMHUPOBAHUS B IPOLIECCE OCBOCHMSI JUCIUIUIMHBI

Kon u HaumeHnoBanue
No KoHTtponupyemsie pa3aesbl JUCHUTIITUHBI . Bun ouenovnoro
MHMKAaTOpa KOHTPOJIUPYEMOH
/1 (Momyms) cpencTaa
KOMITETCHIIH
1 Benenue B unciieHHBIN aHAIU3 11K-5.4 Y CTHBIN ONpOC Uiu
KOHCTPYKIUI B MPOTPAMMHBIX KOMILIEKCaX ' tectupoBanue B Moodle
2 00630p BO3MOXKHOCTEH MTPOTpaMMHUPOBAHUS IK-5.4 VY cTHBIN onpoc uium
B cpene Mathcad ' TectupoBanue B Moodle
KoHeuHo-351eMeHTHBIN aHaIN3 KOHCTPYKIUH YCTHBIN ONpoC Uiu
3 [1K-5.4
B iporpaMMHoM Komiuiekce ANSY'S tectupoBanue B Moodle
4 HenunenHpii aHamm3 KOHCTPYKLIUHI B K-5.4 YCTHBIN ONpoC Uiu
ANSY'S Workbench ' TectupoBanue B Moodle
5 JInHaMU4YeCKHil pacyeT KOHCTPYKIHI B [K-5.4 VY CTHBIN ONpoc WiIn
MPOrPaMMHBIX KOMILIEKCAX ' tectupoBanue B Moodle
6 |Mnas koHTakTHas paboTa [1K-5.4 YcTHBIM onpoc win




TectupoBanue B Moodle

7 |Dx3amen

Y CTHBIN onpoc WK

MK-5.4 tectupoBanue B Moodle

7.2. TunoBble KOHTPOJIbHBIC 3a/IaHUSI UJIM UHBIE MaTePUAJIbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOIUMBIC JJIsI OIICHKU 3HAHWI, YMCHHUI U HABBIKOB ¥ (WJIH) OTBITa MPO(ECCHOHAIBHON JIEeITeTHHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIHIA B MPOILIECCE OCBOCHUS TUCIIUTLIIMHBI

TuIOBBIE KOHTPOJIBHBIC 3aJaHUSI MJIM UHBIE MAaTEPUAJIbl TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH JJISt
POBEpKU CHOPMUPOBAHHOCTH MHIUKATOpa JOCTIKeHUs kommeTeHwi [1K-5.4 pa3merniensl o aapecy:
Moodle https://moodle.spbgasu.ru/course//Kadeapa MeTalIu4ecKuX 1 AePEBIHHBIX
KOHCTPYKINH/KOMITIIEKCHI TpOrpaMM pacyeTa MeTaUIMYECKUX U JCPEBSHHBIX KOHCTPYKIUN 3/IaHUN

COOPYKEHH I

7.3. Cuctema OIlCHUBAHUS PE3yJIbTATOB O0yUEHUS TI0 JUCIUILTHHE (MOIYITIO) IPU MPOBEACHUH TEKYIIIETO

KOHTPOJI YCIIEBAEMOCTH

Ouenka
«OTIUYIHOY (3aYTEHO)

3HAHHUSA:

- CUCTEMaTH3UPOBaHHbIE, ITyOOKHE U MOJIHbIE 3HaHUS 110 BCEM pa3JienaM
JUCLIMILIMHBL, @ TAK)KE [0 OCHOBHBIM BOIPOCAM, BBIXOSIINMM 3a IIPEAEIIBI
y4eOHOI ITporpamMmmsl;

- TOYHOE HUCII0JIb30BaHUE HAyYHON TEPMUHOJIOTUH, CHCTEMAaTHYECKH IPAMOTHOE
U JIOTUYECKHU ITPAaBUWIIBHOE U3JI0KEHHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U I1yOOKO€ YCBOEHHE OCHOBHOM U JIOMOJHUTEIBHOMN JIUTEpaTypHl,
PEKOMEHI0BaHHOM pabouell IporpaMMoii 1o JUCHUIUIMHE (MOAYJIIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLEHIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U AaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3YSl HAyUHbIE
JOCTUKEHUS IPYTUX JUCLMILIIUH

HaBBIKU:

- BBICOKUI YpOBEHb c(hOPMHPOBAHHOCTH 3as1BJIEHHBIX B paboueil mporpamme
KOMIICTEHITHIA;

- BJIaZICET HaBbIKAMHU CaMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CI0KHBIE
po0GJIeMbl U HECTaHAAPTHBIE CUTYALIUU;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS /111 BBIOOpA METOAMKH BBIMOTHEHUS
3aJaHNMH;

- TPaMOTHO 0OOCHOBBIBAET XOJ pEIICHUS 3a/1a4;

- 0e3ynpeyHo Bia/ieeT UHCTPYMEHTapUEM Y4eOHOM NUCHUIUINHBI, YMEHHE €ro
3¢ (HEeKTUBHO UCIIOIB30BaTh B IOCTAHOBKE HAYYHBIX M MMPAKTUYECKHUX 33]aY;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSAX, AKTUBHO YUaCTBYET B
IPYNIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl HCIIOJHEHUS 3a1aHUN




Ouenka
«XOpouIoy (3a4TEHO)

3HAHUSA:
- IOCTaTOYHO MOJIHBIE U CUCTEMATU3NPOBAHHBIE 3HAHUS 110 TUCLUILINHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoOi IO TUCIUTITHHE (MOTYITIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABIECHUAX
JUCLUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO M3J1araeT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBAHHbIE
BBIBO/IBI;

- BJIaJIEET HUHCTPYMEHTAPHUEM 10 JUCUUILIMHE, YMEHHE €0 UCIOJb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U MPO(EeCcCHOHATBHBIX 3aa4

HaBbIKU:

- caMOCTOsTeIbHAs pab0oTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpelHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBJIICHHBIX B pabouelt mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHHUH BBIOUpPAET CTAHIAPTHYIO METOIMKY BBIOJHEHUS 3a/IaHUM;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:
- IOCTaTOYHBI MUHUMAJILHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYypPhl, PEKOMEHIOBAaHHOK paboveil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLECMIIUAX U HAIPABJICHUAX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTapHEeM YICOHOM TUCIUIIINHBI, YMEHHE €r0 UCIT0Ih30BaTh
B PEIIEHUM TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7a4n
HAaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IIPENO/IaBaTells Ha MPAKTUUECKUX 3aHATHSIX,
JIOMTYCTUMBIA YPOBEHD KYJIbTYPhl UCIIOJTHEHUS 3a]JaHU;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- UCTIBITBHIBACT 3aTPYAHEHUS IIPU 0OOOCHOBAHUH aJITOPUTMA BHITIOTHEHHS 3aJaHHA

Ouenka
«HEYIOBIETBOPUTEIBHO
(He 3auTeHO)

3HAHUSA:
- (pparmeHTapHbIC 3HAHUSA TIO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi mo
JTUCIHUILIAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhI UCTIONHEHUS 3aJaHHIA;

- HU3KUH YPOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOTHEHUS 33 JaHUIN

7.4. TeopeTHuecKre BOIIPOCHI U IIPAKTHYECKUE 3aJaHUsI JJIS TPOBEICHHS IPOMEKYTOYHOM aTTeCTaluu
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLICHKH 3HAHWI, YMEHHI ¥ HAaBBIKOB U (MJIN) OTIBITA MPO(GECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIHUX 3TAIbl JOPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3oBaTeNbHON MPOTPAMMBI




7.4.1. TeopeTnueckue BOMPOCHI JJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS

[TonsiTe MaTpUIIbI )KECTKOCTH.
. [lonyyeHue AUCKPETHBIX PACUETHBIX CXEM.
. TUTIBI KOHEYHBIX JJIEMEHTOB.
. O0muii X0/ pacuera METOJOM KOHEUHBIX 3JIEMEHTOB U €ro peanu3saius Ha DBM.
. YUeTr rpaHuYHbIX YCIOBHIA.
. [locTanoBKa 3a1auu B MEpEMELICHUAX, YCUITUAX U HATPSHKCHUSIX.
. Kakue Bam u3BecTHBI poccuiickue u 3apyOeKHbIe KOMIUIEKCHI Tporpamm it MKD?
. Oco0eHHOCTh MPUMEHEHHUS TPOTPAMMHOTO O0ECTICUEHHU ST MHKCHEPHBIX PACUCTOB HA
COBPEMEHHOM JTarie.

10. C xak1M 13 U3BECTHBIX METOJIOB CTPOUTEIILHON MEXaHUKU TECHO CBSI3aH METO]I KOHEUHBIX
3JIEMEHTOB?

11. Kakue Tumbl KOHEYHBIX 3JIEMEHTOB HAaXOIAT IPUMEHEHHE B MPAKTHYECKUX pacyeTax?

12. Kakoii BuJ UMeeT CUCTeMa pa3pelalonnX alredpandecKux ypaBHEHU MET0/1a KOHEYHBIX
AJIEMEHTOB B MEpEeMEILICHUsIX?

13. Kakoii ¢pusznueckuit CMbICT UMEIOT KO3 (DUIIMEHTHI MATPHIIBI )KECTKOCTEH KOHEYHOTO dJIeMEeHTa?

14. Kako#t ¢puzndeckuii CMBICT UMEIOT KOA((DHUIIMEHTHI TPY30BOT0 BEKTOpPA KOHEYHOTO dJIeMeHTa?

15. Kakue nmpeumyiiecTBa 1 HEIOCTATKU UMEIOT CJIOKHBIE KOHEUHBIE JIEMEHTHI C OOJIBIITUM
KOJINYECTBOM Y3J10B?

16. Kakue TumnoBsle 3a7a4u U3 paszesia CTPOUTEIIbHON MEXaHUKH, KaK MPaBUII0, MOTYT PEIIaThCs
COBPEMEHHBIMH KOMITJIEKCaAMU?

17. B ueM 3akitouaeTcs MOHATUE «TUI KOHEYHOTO 3JIEMEHTa) U KaKue THIThl KOHEUHBIX AJIEMEHTOB,
KaK MpaBujIo, IPUCYTCTBYIOT B COCTaBe KOMILIEKca?

18. B ueM 3akitouaroTCsl MOHSTHS: pacueTHasi cCXxeMa, FTeoMeTprudeckasi MOJIeNb, TBEPAOTeNbHAs
MO/JIeIb U KaKOBa B3aUMOCBSI3b MEX/1y HUMU?

19. TTouemy Tak BaxkeH dTal pa3pabOTKHU PacueTHOM CXEeMBbl JJIsl BCEro pacyera?

20. B uem 3aKi1r04aroTCs MOHATHS: IUCKPETHAs CXeMa, KOHEYHO-3JIEeMEeHTHasl MOJIeIb M KaKoBa
B3aMMOCBS3b MKy HUMU?

21. B ueM 3aKiIr04ar0TCs MOHATHS: TUII MOJIETU MaTepualia, TUIl (PU3NUYEeCKUX XapaKTePUCTUK, TUIT
F€OMETPUUYECKHUX XapaKTEPUCTHUK, TUIl CBOMCTB U KAKOBA B3aMMOCBSI3b MEX]1y HUMHU?

22. B ueM 3aKiIt0yaroTCs MOHATHS: TUII CBSI3€H, TUIT BO3IEUCTBUSA?

23. YpaBHeHUEe CBOOOIHBIX TUHEHHBIX KOJIEOAHUMN AJII CUCTEMBI C OJHOW CTEMEHBbIO CBOOOIBI.

24. JlorapudmMudeckuii 1eKkpeMeHT KoleOanuii, KoOdpUIIUEHT 3aTyXaHus U AeMII(PUPOBAHUE.

25. IlonsTue pezonanca. Jlmaamudeckuii KoahPUIUEHT.

26. Bunpl nuHaMHYeCKUX BO3IEUCTBHUIA.

27. IlocnenoBaTeNbHOCTh pacyeTa CTEP>KHEBOM cucTeMbl Ha cOOCTBEeHHBIE Kosebanus MKD.

28. Marpuunoe ypaBHeHue MKD ans onpenenenusi cBOOOAHBIX KojaeOaHUH.

29. Marpu4HOe ypaBHEHUE BBIHYKIEHHBIX KOJICOAHH ISl CHCTEMbI KOHEUHBIX DJIEMEHTOB.

30. OCHOBHOE OTIANYHE MEXKITY METOJIOM MPSIMOTO MHTETPUPOBAHUS U METOJOM TIJIaBHBIX KOOPAMHAT.

31. Merona rnaBHbIX KoopauHaT. OnpeneneHue 0000IEeHHBIX MaTPUIl MACC U KECTKOCTH.
HuddepennnansHoe ypaBHEHNE OTHOCUTEIHFHO 0000IIIEHHBIX KOOPAMHAT.

32. IlocnenoBaTenbHOCTh pacueTa B IPOrpaMMHOM KOMILJIEKCE.

33. Crpykrypa nporpamMmmuoro komrmiekca ANSY S

34. OcHOBHBIE MOJIYJIM IPOTPAMMHOI0 KOMILJIEKCA JJIsi CTATUYECKOT0 U JUHAMUYECKOIO pacyera.

35. Xoa pemnieHust AMHAMUYECKOM 3a/1a4d B TPOrPAMMHOM KOMILIEKCE

O 03N Nk~ W

7.4.2. TlpakTuveckue 3aJaHus U IPOBEICHHUS IPOMEKYTOYHOM aTTECTAIUH 00YIaIOIIHXCSI

[TpakTryeckue 3ananus pa3menieHsl o aapecy: Moodle https://moodle.spbgasu.ru/course//Kadenpa
METAIUTMYECKUX U IEPEBSIHHBIX KOHCTPYKIMI/ KoMIiekchl mporpaMm pacuera METaIUIMYECKUX U
JIEPEBSHHBIX KOHCTPYKLIMH 34aHUN U COOPYKEHUN

7.4.3. IlpumepHble TEMBI KypcoBOi paboThI (MpoekTa) (IpyU HaJIUYUN)
OCHOBHbBIE TEXHUUECKUE XapaKTEPUCTHUKH PACCMaTPUBAEMOT0 B IpoekTe 00bekTa CTyieHT



cornacoBbiBaeT ¢ pykoBogutesnem BKP no yrBepxaéHHoM Teme.

B ciyuae ecniu tema BKP He yTBepkeHa 10 Hadalla OCBOCHUS JUCHUIUTMHBI «KoMIIeKChI
IPOrpaMM pacyeTa METAJUINYECKUX U JEePEBSIHHBIX KOHCTPYKUUN 30aHUI U COOPYKEHHIT», TO 3aJjaHie Ha
KYpCOBOM MPOEKT OyIeT BbIIaHO COTJIACHO MPHUBEACHHOTO HIKE EPEYHS TEM:

1) Yucnennoe MoJenupoBaHie TPEXMEPHOTO HAMPSKEHHO-1e(hOPMUPOBAHHOT'O COCTOSTHUSI CUCTEMBbI
HECYIIUX KOHCTPYKIUH (GU3KYJIBTYPHO-030POBUTENBHOTO KoMIUTekca Ha 1290 M2 B 1. Cankr-IlerepOypre
IPU CTATUYECKHUX U TUHAMUYECKUX BO3JICHCTBUSX.

2) YucneHHoe MOJIeIMPOBaHUE TPEXMEPHOTO HAIPSHKEHHO-1€()OPMHUPOBAHHOTO COCTOSTHUSI CUCTEMBbI
HECYIINX KOHCTPYKLHUN JepEeBIHHOI maroipl B I. biaropenieHcke Npu CTAaTHYECKUX U TUHAMUYECKUX
BO3JICUCTBUIX.

3) UucneHHoe MOJEIUPOBAHUE TPEXMEPHOTO HAIPSKEHHO-/1e()OPMUPOBAHHOTO COCTOSTHUSI CUCTEMBbI
HECYIIUX KOHCTPYKIIUHU I1eXa YroJbHOTo Mpou3BocTBa Ha 980 M2 B PocTOBCKO# 001aCTH MpH CTaTUYECKUX
U TUHAMUYECKUX BO3JICHCTBUSX.

4) YucneHHoe MOJICTMPOBaHIE TPEXMEPHOTO HAIPSKEHHO-1€()OPMHUPOBAHHOT'O COCTOSTHUSI CUCTEMBbI
HECYIIUX KOHCTPYKIUI CEeNbCKOX03siCcTBEHHOr0 KoMIuiekca Ha 2000 M2 B KpacHoiapckom kpae npu
CTaTMYECKUX U TUHAMUYECKHX BO3JCHCTBUSIX.

5) HucnenHoe MOAECITMPOBAHNE TPEXMEPHOTO HANPSHKEHHO-€(OPMUPOBAHHOTO COCTOSIHHS CUCTEMBI
HECYIINX KOHCTPYKLUN BRICTABOYHOTO 3aj1a Ha 560 M2 B T. MOCKBE MpU CTATHUECKUX U TUHAMHUYECKHX
BO3JIEUCTBUIX.

6) UucneHHoe MOJEIUPOBAHUE TPEXMEPHOT'O HAMIPSKEHHO-/1e(hOPMUPOBAHHOTO COCTOSTHUSI CUCTEMBI
HECYIIHUX KOHCTPYKIUI JeTCKOTO cafa Ha 130 MecT B 1epeBIHHOM UCTIOIHEHUU B T. KpacHospcke npu
CTATUYECKUX U JUHAMHUYECKUX BO3JIECHCTBUSX.

7) UucneHHOe MOJSIIMPOBAHIE TPEXMEPHOT'O HAIIPSDKEHHO-1e(hOPMHUPOBAHHOTO COCTOSTHUSI CHCTEMBI
HECYIUX KOHCTPYKITUI MaHCApIHOTO 3Taxka Iuiomaapio 460 M2 B r. YemsiOMHCKE TpH CTAaTUYECKUX U
JTUHAMUYECKHUX BO3/ICUCTBUSIX.

8) UncieHHOE MOICTUPOBAHUE TPEXMEPHOT0 HAIPSHKCHHO-1e(hOPMUPOBAHHOTO COCTOSHUS CHCTEMBbI
HECYIIUX KOHCTPYKIIUI KapkacHOro aoma Ha 130 M2 /1 TOCTOSTHHOTO MpOoKUBaHus B JICHUHTpaACKOU
00J1aCTH TIPU CTATHYECKUX U TUHAMUYECKUX BO3JICUCTBUSIX.

9) UnclieHHOE MOICIMPOBAHUE TPEXMEPHOTO HAIIPSHKECHHO-1e(OPMUPOBAHHOTO COCTOSHUS CHCTEMBI
HECYIIMX KOHCTPYKUUH xuitoro noma Ha 180 M2 u3 kiieeHoro Opyca B Pecniyonuke Kapenus npu
CTATUYECKUX U JJUHAMHUYECKUX BO3IEHCTBUSX.

10) YucrieHHOE MOAETUPOBAHUE TPEXMEPHOTO HANPSKEHHO-AEPOPMUPOBAHHOTO COCTOSHHUS
CHCTEMBI HECYIITUX KOHCTPYKIIMI YeThIPEXITaXHOTO oMa ¢ ucnosibzoBanueM naneneit JI1K B r. Coun npu
CTATUYECKUX U JUHAMHUYECKUX BO3IEHCTBUSX.

7.5. Metoauyeckne MaTepuasl, OIpeIeSOINe MPOLeayPbl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB U
(unu) onbITa NPO(heCCUOHATBHON JeSTENIbHOCTH, XapaKTEPU3YIOIIUeE 3Tabl (POPMUPOBAHUS KOMIIETEHIIUH

[Iponenypa npoBeeHNs MPOMEKYTOUHON aTTECTALIMH U TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
perIaMEHTUPYETCS JIOKAIbHBIM HOPMATUBHBIM aKTOM, ONPEAEIISAIONINM MTOPSI0K OPTaHU3aluu U
IPOBEJCHUS TEKYIIET0 KOHTPOJISL yCIIEBAEMOCTH U TPOMEXYTOUHOM aTTecTallui 00y4yarommuxcs.
[Tpouenypa oneHrBaHUS GOPMUPOBAHUS KOMIIETEHIINI PH MPOBEACHUN TEKYILIEr0 KOHTPOJIS IPUBE/ICHA B
1. 7.2. TUnoBbie KOHTPOJIbHBIC 3aJJAHNS WJIM MHBIE MaTEpUaJIbl TEKYIIEr0 KOHTPOJIS IPUBEIICHBI B 1. 7.3.
[TpomexxyTouHast aTTecTalus Mo JUCHUIUIMHE TPOBOAUTCA B (hopMe K3aMeHa. B sk3ameHalnnoHHbIN OuieT
BKJIFOUEHO JIBA TEOPETHUECKUX BOMPOCA, COOTBETCTBYIOIINE COAEPKAHUIO (POPMUPYEMBIX KOMIETEHITHH.
DK3aMeH MPOBOJUTCS B MUCbMEHHOHN (opMe. J{J1s MOArOTOBKY MO SK3aMEHALMOHHOMY OMJIETY OTBOAMTCS
60 MUHYT.

7.6. Kputepuu onieHnBanus chopMHPOBAaHHOCTH KOMIIETSHIIUN TIPU MTPOBECHUH MPOMEKYTOIHON
aTTecTaluu

YpoBEHb OCBOSHMS M OlLIEHKA

Kpurepun OueHka OueHka
«HEYIOBJCTBOPHUTEIIb | «yAOBIETBOPUTENbH | OLIEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO» «3aYTEHOY




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro MaTepuaa.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOTO MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

Or1eHKa Mo JUCIUILINHE 3aBUCHUT OT YPOBHS C(HOPMUPOBAHHOCTH KOMIIETCHITNH, 3aKPEIJICHHBIX 3a
JTUCIUTIIIMHOM, M MPEJCTaBIAET CO00# cpeHee apu(pMETHUIECKOE OT BBICTABICHHBIX OIICHOK IO OT/ICIbHBIM
pe3ynbTaTamM oOydeHHS (3HAHUS, YMCHUS, BJIaJICHUEC HAaBBIKAMU).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

O1eHKa «y/IOBIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeIHEe apu(METHIECKOE
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or1eHKa «HEYI0BIETBOPUTEIBHOY/ «HE 3aYTEHOY BBICTABJISCTCS, €CIIM CpeiHee apu(PMETHIECKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE M MATEPHAIBLHO-TEXHHYECKOE 00ecneuyeHrue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3aHMSI, U3/IaTEIbCTBO, TO/I U3/IaHUs yUeOHOH 1
/1 y4eOHO-METOINICCKON TUTEPATYPHI PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHoBHAas INTEPATYPA
IanmxyHies M. I/I.T A A. HeTpaISOB, Hennneiinrie 3va;[aq1/1 CTpOI/ITeJEbHOI/I http://www.iprbooksh
1 [mexanuku, MockBa: MOCKOBCKUI TOCYAapCTBEHHBIN CTPOUTEITBHBIN oD 1u/64535.html
yauBepcutet, At [1lu Op Meaua, 95C ACB, 2017 P- '
https://e.lanbook.com
2 | HapkoB A. B., lllanomaukoB B. A., CtpourensHast mexanuka, , 2010 Ibook/121.
JdonojHuTeIbHASA JUTEpPaTYpa
1 Ps6uxoa T. B., CemenoB A. A., BapualinoHHbIE METO/IBI B 3a]a4aX CTATHKH http://ntb.spbgasu.ru/
U IWHAMHMKH CTPOUTEIbHBIX KOHCTpYyKIuii, CI16., 2016 elib/00750/
2 Wnbun B. I1., Kapnos B. B., MacinennukoB A. M., UuciaeHHble METOIbI 50
penieHust 3aj1a4y cTpouTenbHoil Mmexanuku, M.: ACB, 2005
1 JlykameBuu A. A., Henmuneitnelie 3amaun crpourtensHoi Mexanuku, CII0., http://ntb.spbgasu.ru/

2016

elib/00722/

OOyuaromuecs U3 yuciia uHBATHI0B U U1l ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (HITH)
JIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU PecypcaMu B (hopMax, alaiTHPOBAHHBIX K OTPAaHHYCHUSM UX
3JI0pOBBSI.

8.2. IlepeueHn pecypcoB uHMOOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTH «MHTepHET», HEOOXOIUMBIX JIJIs
OCBOEHUS AUCLUIIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTepHeT»

DIEeKTPOHHBIN ajipec pecypca

CailT 117151 TPOSKTUPOBIIMKOB, MH)KEHEPOB, KOHCTPYKTOPOB

www.dwg.ru

Caiit cipaBouHOi paBoBoi cucteMbl «KoHcynbTanT [1mocy

http://www.consultant.ru/

8.3. IlepeueHb coBpeMEHHBIX TPOpECCHOHATIBHBIX 0a3 TaHHBIX U MHMOPMAITMOHHBIX CITPABOYHBIX CHCTEM

HaumenoBaunue

DNEeKTPOHHBIN ajipec pecypca

Tex.JIut.Py - TexHu4eckas qureparypa

http://www.tehlit.ru/

EnuHbIi 21eKTPOHHBIN pecypc yaeOHO-METOIUYECKON TUTEPaTyphI
CIIGI'ACY

www.spbgasu.ru

Hayunas snexrponnas 6ubnmorexka eELIBRARY.RU

HayuHas syiekTpoHHas
oubmmoreka eLIBRARY.RU

DJIEKTPOHHO-O0MOIMOTeYHasl cucTeMa nu3iarenbersa "Jlans"

https://e.lanbook.com/

DIIeKTPOHHO-O0MOIMoTeuHas cucteMa n3aarenbersa "FOPAUT"

https://www.biblio-online.ru/

OnexTpoHHas 6ubnmoreka Mpbuc 64

lus/

http://ntb.spbgasu.ru/irbisé4r_p

Cucrema aucranimonnoro ooydenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

HNndpopmanmonHo-npasosas 6a3a ganubix Kogeke

ocs/

http://gasudata.lan.spbgasu.ru/d

WNndpopmannonno-npasosas cucrema Koncynabrant

\\law.lan.spbgasu.ru\Consultant
Plus ADM




8.4. [lepeueHs MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMBIX IPU OCYIIECTBICHUU 00pa30BaTeIHLHOTO
mpoliecca 1o AUCHUIUINHE, BKIII0Yas IepeYeHb JTUIEH3UOHHOTO U CBOOOHO pacpoOCTPaHIEMOTO

MPOrPaMMHOTO 00eCTICUeHUS

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JIMIIEH3MOHHOE WJIH CBOOOIHO
pacnpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne 132009689201 ot
18.12.2020r

CyOnHIIeH3UOHHBIN T0TOBOP
Ne1976-110/2017-C3DO ot

Ansys 16.10.2017 r. ¢ 3A0 "KAJI®GEM
Cu-Air-Oc". Jlunensus  6eccpovnas
SCAD Office norosop Nel13 ot
Scad Office Bepcus 21 13.03.2015 ¢ OO0

"ABTomatuzanus [IpoekTHbIX
pabot". JIunensus 6eccpounas

Math Cad Bepcus 15

Cy6nuiieH3MOHHOE COoTJalleHue Ha
ucrosb3oBaHue nmpoaykros "PTC" ¢
000"Codt JlomxucTuk" 10r0BOP
Ne20716/SPB9 2010 r. JIuueusust
OeccpouHast

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTLTAHBI

Cenenust 00 OCHAIICHHOCTH YY€OHBIX ayJTUTOPUNA U MOMEIICHUH JJII CaMOCTOSITEIbHOM pabOoThI

HanmenoBanue yaeOHBIX ayquTOpHUi 1 OcHaIIEHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU

MOMEIICHUH JIJIs1 CAMOCTOATEIBHOM paboThI

cpelcTBaMu OOyueHus

14. YuebOHble ayAUTOPHUH ISl IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

YueOHas ayIuTOPHS JIs TPOBEACHUS 3aHATHIA
JIEKITMOHHOTO THITa, KOMIIEKT MYJIbTUMEIUHHOTO
obopynoBaHus (IEPCOHABHBINA KOMITBIOTED,
MYJIbTHMEIUHHEIA TPOEKTOP, DKPaH, ayqHOCHCTEMA),
JTIOCKa, IKpaH, KOMIUICKT y4eOHOH Mebenu,
noAkroueHne Kk komnbrorepHoit cetn CITOIACY,
BbIXOJ] B VIHTEpHET




14. MexxkadenpanpHas 1abopaTopus:
Cexknus A

2-s1 KpacHoapmeii-ckas yi. 1.4

Aya. Ne 40, Ne 15, Ne 226

IM'mopaBnuueckas mammna 30tc; McnibitaTensHas
mamuHa 140tc; [Ipecc runpaBauueckuii 50tc;
Mamuna ucneitarensas S0tc; [pecc
ruapaBinnueckuii S00Tc; YHUBEpcalibHask HAMOJbHAS
UCIBITaTeIbHAS SJICKTPOMEXaHUYECKasi MallIUHA 10
100 xkH; YHuBepcanbHasi HaCTOJIbHAsS UCIIbITATEIbHAS
aJeKTpoMexaHudeckas Mamusa a0 10 xH;
YHuBepcanbpHasi HaCTOJIbHAs UCTIBITATEIbHAS
aJeKTpoMexaHndeckas MamurHa 10 SOxkH;
YHuBepcanpHas 3JIeKTpOMEXaHNUeCcKast
ucneiTarenbHas wmamuHa 600kH; Cepso-
rUApaBiInyeckas ucnbitareabHas cucreMa UTM Ha
100xH; CepBoruapaBianyeckas BBICOKOYACTOTHAS
ucneITarenbHas cucremMa MaKron na 25kH;
CepBorupaBnuyeckas UCTIBITATEIbHAS CHCTEMA -
Magnum - 2000xH; A1220 MONOLITH
yIABTPa3BYKOBOM JeEKTOCKOI JJIsl KOHTPOJISl OETOHA,
JleTeKkTop cTep KHEW apMaTyphl U OIpeeieHne
TOJIIIMHBI 3aITUTHOTO CJI0s1; MOJOTOK JUIS UCIIBITAHUN
6erona SilverSchmidt PC; IIpuGop miist onpeneaeHus
MIPOYHOCTU MaTepuanoB MeTogoM oTpeiBa [10C
50MTI'4.Y; Teepaomep Equotip 3; YibTpasBykoBoii
npubop Pundit Lab; TDS-150 - Kommiekc u3amMepuTein
-ubii 40-kananeHbli; TDS-530-30 - Komimeke
n3mepuTtelbHblid 30-kaHanbHbIN; HoyrOyk ASUS
X450LB-WXO0; ITopratuBHBIM MHOIOOCHOBHOM
OINITUKO-YMHUCCUOHHBINA aHAIU3ATOP XUMUYECKO-TO
cocraBa MeTayuioB u ciiaBoB PMI-MASTER UVR
Pro; IlopTaTuBHBIN peHTIeHO-(ITyOpECeHTHBIN
CHEKTPOMETP ISl aHAIM3a METAJLIOB C
BO3MOJKHOCTBIO OTpeACIICHUs "IeTKUX 3J1eMeHTOB" X-
MET 8000 Expert

14. MexxkadenpanpHas 1abopaTopus:
Ceknus B

2-s1 KpacHoapmeii-ckas yi. 1. 4

Ayn. Ne 15

VYcraHoBKa /U1l UICTIBITAHUN Ha YIAPHYIO BSA3KOCTh
TIME XJ-50Z; Kontep mastaukoBsiii TIME JB-W300;
Maumnebrit mastHuk K kKonpy 1501x; [Tpubop mst
HU3MEpPEHHUS TBEPJIOCTH IO METOy MUKPO-BUKKEPCa;
[TpuGop 1t 3Me-peHH TBEPAOCTH IO METOIaM
Poksenna, bpunenns u Bukkepca; YueOHbIi cTeH
«Y CTOMYMBOCTD MPOJIOTBHO CKATOTO CTEPIKHS;
VueOnsbiii crenn «Kocoi u3rn6 O6anku; Y4eOHbIH
creny «Kpyduenue 6anku»; YueOHBIN CTEH]T
«OmnpeneneHue NepeMeIIeH il B TNIOCKUX pamax»;
Vuebnsrii crenn «OnpeeneHne nepeMenieHni B
npsiMoit Oasikey; YueOHslit crenn «Hanpsokenust B
TJIOCKUX hepmax»

14. MexkadenpanbHas 1abopaTopus:
Cexuus b

Va. Eroposa 1. 5/8

Ayn. Ne 011 E

Ucnerrarenpaas mamuaa ['MC-50; Ipece 211T-50;
[Ipecc IIMM-250; Hacocnas crannust HCP-400;
Homkpar JAI'-20; Uugukatop MY-0,01; Tenzomerp
Awncrosa; Mukpoctkon MIIb-2; Manomerp 400 atm.;
OKcnepuMeHTaNbHas ycTa-HOBKa; lIITaHreHINpKYyIIb;
Bubpomomiaaka ma-6oparopuas CMXK-539/380B;
Bubpocuro BC-3 380B; Bubpocron 9BC-6 380B

14. KoMmproTepHBIN Ki1ace

KommerorepHsiii kacce - pabouune mecta ¢ I1K (cton
KOMITBIOTEPHBIN, CUCTEMHBII 0JI0K, MOHUTOD,
KJIaBUATYypa, MBIIIIb), CTOJ pabouuil, MOJKIIOYCHHE K
kommbrotepHoii cetr CII6GIACY, Beixon B Internet.




14. YueOHble ayIUTOPHUH JJIsl IPOBEACHUS
MPaKTUYECKHUX 3aHITHI, KypCOBOTO
MPOEKTUPOBAHUS (BBITIOJTHEHHS KypCOBBIX padoT),
TPYIIOBBIX U UHJIMBUAYaIbHBIX KOHCYJIbTALIHM,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON
aTTeCTaluu

KommiekT MyapTUMeTuiHOTO 000py10BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMETHIHHBINA
MIPOEKTOP, FKPaH, ayIMOCUCTEMA), I0CKA, KOMILJIEKT
yueOHOI Mebenu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

14. TlomereHus AJis1 CaMOCTOSITEIBHON pabOThI

[Tomerenue 11 CaMOCTOSTEIILHOM paOOThI
(untanbHBIN 3271 OMOMMOTEKH, aya. 217): T1IK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cuctemHbli 010K,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TOKITIOYCHHEM K
cetn «MHTepHET» U 0OECIIeYeHHEM J0CTYIa B
ANEKTPOHHYIO0 HH(DOPMAIIMOHHO-00pa30BaTEeIIbLHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

Jis naBanuoB u ymi ¢ OB3 obecrieunBaroTCs CICHMATLHBIC YCIOBHS TSl TIOTyYSHUS
00pa30BaHMS B COOTBETCTBHH C TPEOOBAHHMSIMH HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB.
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