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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llenmn: nath HEOOXOaUMBIE MPEACTABICHUS, a TAK)KE MPHOOPECTH HABBIKM B OOJIACTH aHanmu3a padoThI U
pacueTa KOHCTPYKUMH M HX OTAEIbHBIX 3JEMEHTOB, BBIIOJHEHHBIX U3 PA3JIMYHBIX MaTEpUaioB Ha
POYHOCTh YCTOWYMBOCTh U IMHAMUYECKOE BO3/IEHUCTBUE C HCIIOJIb30BAHUEM COBPEMEHHBIX MTPOrPaMMHBIX
BBIUMCIIUTEIbHBIX KOMIUIEKCOB.

3amaun: (GOpMHpPOBATH 3HAHUS UL aHAIW3a PabdOTHl M pacueTa CTPOMTENBHBIX KOHCTPYKIMH M HX
HIIEMEHTOB; 3HAHUS (PU3MUYECKHX ACIIEKTOB SIBJICHUH, BBI3BIBAIOLINX OCOOBIC HArPY3KH M BO3ACHUCTBHS HA
3MaHUS W COOpYXKeHHs; (OpPMHUPOBATH 3HAHHS OIPENEICHHUS OCHOBHBIX TIOJOKEHWA M TPHHIIUIIOB
oOecredeHns: HaJeKHOCTH, 0€30IMaCHOCTH CTPOUTENIBHBIX OOBEKTOB M 0OE30MAacHOM KU3HEIEATEIbHOCTH
paboTaromux 1 HaceneHus, U 3PPEeKTUBHOCTH COOpPYKEHUH; (HOPMUPOBATH YMEHHS M HABBIKA pacueTa
3JIEMEHTOB CTPOUTENBHBIX KOHCTPYKIUI U COOPYKEHUH ¢ Ucronb3oBaHueM coBpeMeHHbIX CAIIP.

1.2. U3yuaemble 00bEKTHI U CIIUNIUHBI

- pacyeTHbIE CXEMbI COOPYKEHUS;
- PpaluOHaJbHBIE METOJBI pacueTa COOPYKEHUH M MX 3JIEMEHTOB Ha JTUHAMHUKY M YCTOWYMBOCTH MpPU
pa3IMYHBIX BO3JAEHCTBUAX, KOTOpbIE TNPEAYCMATpUBAIOT OINpEAEICHUE YCHIUM, MepeMeleHud u
HANPSKEHUH B CTATHYECKU ONPENEINMBIX U CTATHYECKH HEONPEAECIUMBIX CUCTEMAX;
- IPHUEMBI pacueTa COOPYKEHHUI Ha YCTOWYMBOCTD U Pa3IMYHbIe JUHAMUYECKUE BO3ICHCTBUS.

1.3. Bxoansbie TpeGoBaHMS

W3yuyenne paucuuiuinH PacdeTHble mnporpaMMHBIE KOMIUIEKCHI, METOJ KOHEYHBIX JJIEMEHTOB B
cTpouTenbsCcTBe, [IpoekTHpOBaHNEe KOHCTPYKIMIA 3IaHUI U COOPYKEHUI

2. IlmanupyemMblie pe3yJbTaTbl 00yUYeHUs M0 TUCHHILINHE

WuayukaTop JOCTURKCHUS
IInanupyemsele pe3ynbTaTsl

K Wnnexc 6 KOMIIETEHIIUH, C KOTOPBIM Cpencrsa
OMHCTEHIIA WHIMKaTOpa OOYHCHUA HO UCLHILIMHE | - ryecens! IaHHpyeMbIe OLICHKH
(3HATE, yMETh, BIA/CTR) pe3yIbTaThl 00yUeHUS
[1K-5.3 NA-111K-5.3 [3naet MeToabl pacuera 3HaeT CUCTEMbI U METO/IbI 3auer

IJIOCKUX CUCTEM U
[IPOCTPAHCTBEHHBIX
KOHCTPYKLMH IPH TOMOILU
CPEICTB MAaTEMaTHYECKOTO
MO/JICIIUPOBAHUS;
palMOHAIbHBIE METO/IbI
pacyera COOpYKEHUNW U UX
3JIEMEHTOB Ha TUHAMUKY U
YCTOMUYUBOCTD IIPU
pa3JIMYHBIX BO3JAEHCTBUSAX,
KOTOpBIE IPELyCMaTPUBAIOT
OIpe/IeTICHUE yCUIIHA,
MepeEMEILICHAN U
HaIIpSDKECHUN B CTATUYECKU
ONPEJIETUMBIX U CTATHYECKH
HEONpeIeIUMBbIX CUCTEMaX

IIPOCKTUPOBAHUSA; METObI
MaTEeMaTHYECKOTO
KOMITBIOTEPHOTO
MOJICTTMPOBAHUS U CPEIICTBA
YHCIICHHOTO aHANN3a JUIs
MMPOM3BOACTBA PabOT 1O
NHKXCHCPHO-TEXHUYCCKOMY
[IPOCKTHPOBAHHIO




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM CpenctBa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
[1K-5.3 N-211K-5.3 [YmeeT npuMeHATH YMeeT HaXOIHUTh, NunuBuayansH
COBpPEMEHHbIE aHaJIU3UPOBATh U o€ 3a7aHue
uH(POPMAIIIOHHO- Hccien0BaTh HHGOPMAIHIO,
KOMITBIOTEPHbIE TEXHOJIOTHH [HEOOXOAUMYIO JJIst
JUIS pEeLieHUs Pa3IMYHbIX  |[MOJEIMPOBAHUS U
3a]1a4 Ha OCHOBE PacUETHBIX [PACUETHOIO aHau3a JJs
CXEM U MaTeMaTU4YECKHX NHKEHEPHO-TEXHUYECKOTIO
MOJIEJIEH; pacCUNTBIBATh [IPOEKTUPOBAHUS
[JIOCKUE CTEP>KHEBBIE CTPOUTETHHBIX 0OBEKTOB;
CUCTEMBI, IIJIOCKHUE 33J]a4l  |OMPeAessiTh NapaMeTpbl
o0111ero BUIa, MMUTAI[HOHHOTO
[IPOCTPAHCTBEHHbIE MH(OPMAITMOHHOTO
KOHCTPYKIUH MOJIEJTMPOBAHUS, YUCIICHHOTO
aHaJiM3a JJi IPOU3BO/ICTBA
paboT 1O MHKEHEPHO-
TEXHUYECKOMY
[IPOCKTUPOBAHUIO;
[1K-5.3 N/I1-311K-5.3 |BnageeT HaBbIKaMu U Brnaneer HaBbIKaMu NunuBuayansH
[pUEMaMU IPOEKTUPOBAHM |IOCTAHOBKH U peajlu3alluy (o€ 3a/laHue

CJI0KHBIX OOBEKTOB,
npuemMamu pacuera
COOPY’KEHUN Ha
YCTOMYMBOCTD U pa3InuHbIe
ITMHAMUYECKHE BO3JIEHCTBHUS
C UCIOJIb30BAHUEM
KOMIIJIEKCHBIX CHCTEM
KOMITBIOTEPHOT'O
[IPOCKTUPOBAHHUS; TEOPUEH
nedopMupoBaHUs
MaTepHualioB, KOHCTPYKLHNA U
COOPYXEHUM MPU BHEITHUX
1 BHYTPEHHUX
BO3JICHCTBHAX U IBH)KCHUH

BBIUUCITUTEIBHBIX
PKCIIEPUMEHTOB M0 331aHHBIM
METOMKAM, MOJICTTUPOBAHHSI
PACUETHBIX CXEM,
NeCTBYIOLINX HATPY30K,
WHBIE CBOICTBA 3JIEMEHTOB
MIPOEKTHPYEMOT0 OOBEKTA,
pa3paboTKu Mozeneit
MPOLIECCOB, ABICHUN U
00BEKTOB, OIIEHKH 1
WHTEPIPETALUH PE3YIIbTATOB
HCCIEI0BaHuM, CIIOCOOeH
WCTIOJIb30BaTh
nH(pOpPMAITMOHHO-
KOMMYHHKAIIMOHHBIE
TEXHOJIOTHHU B
mpodeccuoHaIbHON
NeSITeIIBHOCTH JISI
MMPOM3BOACTBA PabOT 1O
WH)KEHEPHO-TEXHUYECKOMY
MPOSKTHPOBAHUIO OOBEKTOB
rpajioCTPOUTEIHHON
JeSITeIIbHOCTH




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
3
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 36 36
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI)
- maboparopHsie padoThl (JIP)
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 34 34
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 2 2
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 72 72
2. IIpomexxyTouHas aTTecTanus
DK3aMeH
JlnpbepeHmpoBaHHbIN 3a4eT
3auer 9 9
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP)
OO11as TPyA0EMKOCTb JTUCITUTIIIHBI 108 108
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX

Hanmenosanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

3aHATHH I10 BHJaM B Hyacax

3aHATHH 10 BUAAM

B Hyacax
1 | gp | m3 CPC
3-if cemecTp
Pasznen 1. Pacuer muiockux cuctem npu MOMOILY CPEICTB 0 0 14 27

MAaTEMAaTHICCKOI'O0 MOJACIIMPOBAaHUS.

Tema 1. PacueT mI0CKHUX CTEPIKHEBBIX CUCTEM.
Crenenb cB00O/IbI cUCTEMBI. [IpH3HAK CXEMBI.
KomuectBo pemaemsix ypaBaenuit MK3. Crioco6b1
MOJEIUPOBAHUS IPOCTEUIIUX CTEPIKHEBBIX

CTPOMUTENBHBIX KOHCTPYKUUH: depma, Oaska, apka, pama.

Tema 2. Pacuet minockux 3aaay o0IIero Buja.

Pacuer 001X KOMOMHUPOBAHHBIX CTEPKHEBBIX
cuctem. O00109KOBBIE TUTOCKHE 3a1a4n. Paz-meper KO
CETKH, MPUHIIMAITEI pa3oueHus 3anaun Ha KD, BapuaHThI
TPUAHTYJISIIUU.

Tema 3. KoHCTpyKTUBHBIE pacyeThl COOPYKEHUH .
CocraBneHue pacyeTHbIX COUETAaHUN YCUIIUN U
Harpy3ok. [Ton6op npoduineit meramionpokara mno
HallJICHHBIM YCUJIUSAM U UX codeTaHusM. OnpeneneHus
rromaaeit apmupoBanus Kb anemeHToB.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX
3aHSTHI 10 BHIAM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

Pasnen 2. Pacyet mpocTpaHCTBEHHBIX KOHCTPYKLUH.

0

0

20

45

Tema 4. PacueT npocTpaHCTBEHHBIX CTEPAKHEBBIX
KOHCTPYKIIHI.

PacueT cTpykTypHBIX MOKpBITHI. Pacuer
METaJTMYECKOr0 KapKaca 3JaHHsl.

Tema 5./leTanbHOE MOAETNPOBAHNE CTPOUTEIBHBIX
KOHCTPYKITUH.

MozenpoBaHue METAJUINIECKOM TBYTaBPOBON OaIKH
o6onoukoBbiMu K3. Monenuposanue Kb 6anku
o0beMHBIMI KD,

Tema 6. PacueT cieniuasibHbIX 3a7a4 CTPOUTEIBHOM
MEXaHUKH CpeICTBaMH MaTeMaTHye-CKOro
MOJIETMPOBAHMS.

Pacyer quHaMHUYEeCKUX 3a7a4 U 3a7a4 yCTOMYMBOCTH.
['eoMeTpuuecKy HETMHEWHBIE 3a0aul. PU3HIECKH
HEJIMHEWHBIE 3a7a4H.

Tema 7. Co3nanue MpoCcTpaHCTBEHHON MOJIETN
MOHOJIMTHOTO 37aHUSI.

Co3nanue: KOJOHH, IEPEKPBITHIA, Auadparm, ux
CTBIKOBKa MeX1y co0oii. MoaenupoBaHe Ha-TPy30K Ha
3IaHUeE.

Tema 8. MoaenupoBaHue rpyHTa.

Co3pmanne MoJenu rpyHTa IpH MOMOIIN K03((HUIIMEHTOB

MOCTENH, yNpyrux cBszeir. Coznanue rpyHTa
00beMHEBIMHA KD.

HNTOI'O mo 3-my cemectpy

34

72

NTOI'O no nucuuIuIinee

34

72

TemaTrka MPUMEPHBIX MPAKTUYECKUX 3aHATUU

HauMeHoBaHue TeMBbI NMPAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

1  |PacueT mIOCKHUX MIAPHUPHO-CTEP>KHEBBIX CUCTEM

2 PacueT mmockux CTCPKHEBBLIX CUCTEM: 6anKa, pamMa

3 [PacueT mIoCKHX CTEPKHEBBIX CUCTEM :apKa, KOMOMHUpPOBaHHAS CHUCTEMA

4 Pacder rmiockux 3agad u3 0007104K0BEIX KD: IIJIMTHI, 0aKN-CTEeHKH

5  |CocraBneHue pacyeTHOro COYETaHUs YCUIIUI Ha MPUMEPE pacyeTa NPOMBILIIIEHHOTO 3AaHUs

KoHCTpYKTHBHBIE pacyeThl: o100p apMUPOBAHUS, TO100DP MPOQHIIS METAIONPOKaTa

Pacuer npocTpaHCTBEHHBIX CTEPKHEBBIX KOHCTPYKILUN: CTPYKTYP-HOE IOKPBITHE

8  |Pacuer mpoCTpaHCTBEHHBIX CTEP/KHEBBIX KOHCTPYKIIMI: KapKac

9 [MoaenupoBaHue METAIIIMYECKON IByTaBpoBOii 6asiku o6onoukoBeiMU K3, ee pacuet

10 |MonenupoBaHue xene300eToHHOM Oanku oo0beMubiME KD, ee pacuer




. HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

11 |Pacyer nuHAMUYECKUX 3a7a4 U 33]1a4 yCTOMUUBOCTH

12 |I'eoMeTpHUYECKM HETUHENHBIE 3a1a4l

13 |Dusnyecku HEIMHEHHBIC 3a1aUH

14 |Co3manue 00beMHOM MOIENH 3aHNs

15 |MogxenupoBaHue Harpy30K Ha 3/1aHueE

16 |Co3manue monenu rpyHTa oobeMHbIME KO

5. OpraHn3aun0HHO-nez[ar0rnqecxne yciaoBus

5.1. O6pa3oBaTre/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble /1J151 (JOPMHUPOBAHUSA
KOMIIeTeHIIuH

ITpoBeneHue NEKIMOHHBIX 3aHATUI MO TUCLUILIMHE OCHOBBIBAETCA HAa aKTUBHOM METOJIE 00y4eHHUs,
py KOTOPOW ydaliuecs He MacCHBHBIC CIYIIATeNH, a aKTHBHBIC YYAaCTHUKHU 3aHATHS, OTBEYAIOIIHE HA
BOIIPOCHI TpernojaBaTess. Bompocs! nmpenojaBarens HareleHbl Ha aKTHMBH3ALMIO MPOIECCOB YCBOEHUS
MaTepHaia, a TakKe Ha pa3BUTHE JIOTMUECKOrO MblnuleHus. IIpenonaBaTens 3apaHee HaMeuaeT CIIMCOK
BOIIPOCOB, CTHUMYJIMPYIOIIUX ACCOLMATUBHOE MBIIUICHUE U YCTAHOBJICHHs CBSA3€H C paHee OCBOEHHBIM
MaTepHaIOM.

[TpakTuyeckue 3aHATUS MPOBOAATCS HAa OCHOBE pealu3allud MeToga OOydeHHs JAeHCTBHEM:
OIpEeAEIAIOTCS MpoOsIeMHbIe 001acTH, (GOPMUPYIOTCS Tpynmsl. [Ipy nmpoBeaeHNH NPaKTUYECKUX 3aHATHH
npecieyloTcs CIeAyIoNye Heau: MPUMEHEeHHEe 3HaHUH OTIEeNbHBIX AUCLUIUIMH U KPEaTHBHBIX METOJIOB
IS pelIeHus MpoOJieM U NPUSATHS PELIeHNH; 0TpaboTKa y 00yJaromMXCcsi HAaBBIKOB KOMaHIHOW PadoTHl,
MEKIMYHOCTHBIX KOMMYHUKAIIMA M pa3sBUTHE JIMAEPCKUX KauyecTB; 3aKPENJICHHE OCHOB TEOPETHYECKHUX
3HAHWM.

IIpu npoBeneHNH yueOHBIX 3aHATUH HCIIOIb3YIOTCS HHTEPAKTUBHBIE JIEKLIUH, IPYTIIOBBIC TUCKYCCHUH,
pOJIEBbIE UTPBI, TPDEHUHTU U aHAJIU3 CUTYalluil 1 MMUTAllMOHHBIX MOJIENEH.

5.2. Metoanueckue yKkazaHusi AJis1 00y4arOMUXCS M0 U3YYEHUI0 TUCUMIVINHBI

Ilpy w3ydeHUM  OUCLUIUIMHBL  OOy4aloUIMMCS  11€7eCO00pa3HO  BBHINOJHATH  CIEAYIOLIHME
pPEKOMEHIalMu:

1. 3yuenue yueOHON TUCLUILIMHBI JOJKHO BECTUCH CUCTEMATHUECKH.

2. llocme w3ydeHHs Kakoro-iuOo pasjena Mo Y4YeOHMKY WM KOHCIIEKTHBIM MaTepHajiam
PCKOMCHAYETCS 11O MaMATHU BOCIIPOU3BECTU OCHOBHBIC TCPMUHBI, OIIPCACIICHUSA, ITIOHATUA pa3aciia.

3. Ocoboe BHMMaHHE CIeAyCT YACIWUTDH BBIIIOJIHCHUIO OTYCTOB II0 IMPAKTUUYCCKHUM 3aHATHAM,
HaGOpaTOpHBIM pa60TaM U MHAUBUAYAJIbHBIM KOMIUJICKCHBIM 3aIaHUAM Ha CaMOCTOATCIIbHYIO pa60Ty.

4. Bcs TemaTHKa BOIIPOCOB, M3Y4aeMBbIX CaMOCTOSTENIbHO, 33Ja€TCs Ha JIEKLIUAX MPENOAaBaTelIeM.
MM ke aroTcsi HCTOYHUKY (B MEPBYIO Ouepe/ib BHOBb M3/IaHHbIE B IEPHOANYECKON HAyYHOH JIUTEpaType)
1151 00JIee JIeTalbHOr0 MIOHUMAaHUsI BOIIPOCOB, 03BYUEHHBIX Ha JIEKLUH.

6. IlepeyeHb y4eOHO-METOAMYECKOT0 U HH(POPMALMOHHOTIO o0ecneYeHust
JJISl CAMOCTOAITE/ILHOM PadoThl 00YUYAIOIINXCA MO JUCHUTLINHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpa

buGmmorpadpuueckoe onucanue KonuuectBo
Ne /i (aBTOp, 3aryIaBuie, BUJ U3JIaHUS, MECTO, U31aTEILCTBO, 9K3EMIUISIPOB B
TOJl U3/IaHusl, KOJTMYECTBO CTPAHUII) OnOINOTEKE




bubnuorpadpuueckoe onucanue KomuuectBo
Ne o/ (aBTOD, 3aryaBue, BUJ U3JAHUS, MECTO, U3ATEIbCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHuUs, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas JTUTEpaTypa

1 ["abutoB A. U. XKene3oberonnsie KoHCTpYKIMU. KypcoBoe u nuriomMHoe 5
MPOEKTUPOBAHUE C UCIIOIB30BaHUEM MporpaMMHoro komruiekca SCAD :
yueOHoe nocoOue 1 6akanaBpoB U MaructpoB / A. . ['abutos, A. A.
Cemenos. - Mocksa: U3a-so ACB, CKAJl CO®T, 2012.

2 Mertannnueckiue KOHCTPYKIUH. PacuéT aneMeHToB 1 coeIMHEHH C 2
MCcTob30BaHKeM mporpammHoro komruiekca SCAD Office : yueOHOE
mocooue st By30B / A. A. Cem&HoB [u ap.]. - Mocksa: N3n-Bo ACB,
CKAJ] CODT, 2012.

3 Pouibko M. A. KoMIlbroTepHBbIE METOBI IPOEKTUPOBAHUS 3AAHUM : 6
yueOHoe nocoOue s 6akanaBpoB U Maructpos / M. A. Peuibko. -
Mocksa: U3n-Bo ACB, 2012.

2. lonoiHUTeIbHAS JIUTEPATYpa

2.1. YueOHbIe M1 HAYUYHbIE U3TAHUS

1 Con M. II. CtpoutenbHasi MeXxaHvKa 3JaHUN U COOPY>KEHHH : CIIELKYPC : 35
yaeoHOoe mocobue / M. I1. Comn, C. I'. Ky3nenosa. - [lepmb: Uzn-so III'TY,
20009.

2.2. llepuonn4yeckne U3TaAHUS

| He HCIIOJIB3YCTCA |

2.3. HopMaTUBHO-TeXHUYeCKHE U3TAHUS

| He ucnons3yercs |

3. MeToaudeckue YKazaHud AJ1d CTYJA€HTOB 110 OCBOCHUIO JTUCHUILJIMHBI

| He ucnonp3yercs |

4. Y4eOHO-MeTOANYECKOE O0eclieYeHHe CaMOCTOSITeIbHOM padoThl CTyleHTa

| He HCIIOJIB3YCTCA |

6.2. JeKTpoHHAs yueOHO-MeToANYecKasi JJuTepaTrypa

HocTynHoCTh
(cetp MuTEpHeT /
HaunmenoBanue Ccblika Ha
Bup nurepatypsl . JIOKaJIbHAs CETh;
pa3palboTku HH(pOPMAITMOHHBIN pecypc

aABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

JlonostauTenbHas  |http://elib.pstu.ru/Record/ RUPNRC |http://elib.pstu.ru/Record/RU|nokanbpHas ceTh;
uTepaTypa o M. I1. CtpoutenbHas mexannka [PNRPUelib2931 CBOOOJIHBIN TOCTYTI
3IaHUI U COOPYKEHUH : CIIETIKYPC :
yaebHoe nocobue / M. I1. Comn, C.
I'. Ky3nenosa. - Ilepms: 131-B0
[I'TY, 2009.




6.3. JInnen3noHHoe U CBOOOHO pPacCIPpoOCTPaAHsAEMoOe IPOrpaMMHOe obecriedeHue,
HCIO0JIb3yeMoe NPH OCYLIeCTBJIEHUH 00Pa30BaTe/IbHOIO MPoLecca Mo JUCHUIIHHEe

Bug I10

Haumenosanue 110

OHGpaHI/IOHHHC CUCTEMBI

MS Windows 8.1 (moam. Azure Dev
Tools for Teaching )

HpI/IK.HaI[HOG IIporpaMMHOC obecneyenue O6H_ICFO Ha3Ha4YCHUA

Dr.Web Enterprise Security Suite, 3000
i, [THUITY OLIHUT 2017

CucTeMBl yIpaBiIeHUS TPOSKTAMH, HUCCIICI0BAHHUSIMH,
pa3pabOTKOM, TPOCKTUPOBAHNEM, MOJICTTUPOBAHUEM U
BHEJIPCHUEM

ANSYS (omum. 1062978 )

CucTembl yrpaBieHuUs! IPOEKTaMH, UCCIIEJOBAHUSIMU,
pa3paboTKON, MPOEKTUPOBAHUEM, MOJICIIUPOBAHNUEM U
BHEPEHUEM

SCAD Office 21 ( num. Ne 12832)

6.4. CoBpeMeHHbIe NpodeccHoHAIbHBbIE 0a3bl JAHHBIX M HH(POPMALMOHHBbIE
CIPABOYHbIE CHCTEMbI, HCI0JIb3yeMble NPH OCYLIeCTBJIEHUN 00Pa30BaATEIbHOIO

nmpomecca 1mo JMCIMIJInHE

Haumenosanue

Ccbuika Ha HTHPOPMALIMOHHBIN pecypc

Hayunas Oubnmoteka [lepMckoro HalmoHaIbLHOTO
HCCIIEZIOBATENBCKOTO MOJUTEXHUYECKOIO YHUBEPCUTETA

http://lib.pstu.ru/

OneKkTpoHHO-O0MbIMoTeueas cuctema JIaHp

https://e.lanbook.com/

OneKkTpoHHO-O0nbnoTeunas cucrema [IPRbooks

http://www.iprbookshop.ru/

Wudpopmarmonnsie pecypebl Cetn Koncynprantllntoc

http://www.consultant.ru/

WHpopMaimoHHO-CIIPaBOYHAS CUCTEMAa HOPMATHUBHO-
TEXHUYECKOU oKyMeHTaluu "TexaKkcnepT: HOpMBbI, IpaBuiIa,
CTaHapThl U 3aKoHoAaTenbeTBa Poccnn”

https://Texakcnepr.caiit/

7. MaTepHaIbHO-TEXHHYECKOE ofecnedeHre 00pa30BaTeIbHOTO MPoIecca 1Mo

AUCHUIIJINHE

Bun zanaTuit

HaumenoBanue He06X0IMMOTO OCHOBHOTO 000PYI0BAHUS
Y TEXHUYECKUX CPEACTB 00yUeHus

KonudecTBo eauHuIl

[IpakTiyeckoe
3aHITHE

KomneroTep

8

8. ®oH OLIEHOYHBIX CpeacTB IMCHUIIIMHBI

|OHI/IC21H B OTACJIBbHOM JOKYMCHTC




MunucTtepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu

denepaabHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00Pa30BaTEIHLHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHUs
IepMckHii HAUMOHAJIBHBIM UCCJIEA0BATEIbCKUIM

NOJIMTEXHUYECKHH YHUBEPCUTET

®OH/JA OLIEHOYHBIX CPEACTB
17151 IPOBeICHUs POMEKYTOUHOH aTTecTAllM| 00y4aIoIINXCsl 0 TUCIHIITIHHE
«KoMIuIeKCHbIE CHCTEMbI KOMIIBIOTEPHOTO MPOEKTHPOBAHHUSI
Ilpunoscenue k paboueii npozpamme OUCUUNIUHBL

HanpasJieHne nmoAroToBKM: 08.04.01 CtpourtenscTBO

IIpoduau nporpamm maructparyp: KomobloTepHble TEXHOJOTUU B IPOEKTUPOBAHNUU U
OlLIeHKEe 0€30IIaCHOCTH 3JJaHUH U COOPYKEHUH,

OO0cnenoBaHne, MOHUTOPUHT U SKCIIEPTHU3a
TEXHHUYECKOTO COCTOSHUSI KOHCTPYKIMHU 31aHHUH 1

COOPYXKEHHI
KBanudukanus BbINYCKHUKA: MarucTp
Beinyckaromas kadeapa: CTtpouTtenbHbIE KOHCTPYKIMH U BBIYHCIUTEIbHAS
MEXaHHKa
dopma o0yueHus: OYHast
Kype: 2 Cemectp: 3
TpynoémkocTs:
Kpenutos o pabouemy yueOHOMY IJIaHY: 33e
Yacos no pabouemy yueOHOMY ILIAHY: 108 u.

Bujabl NpoMe:XKyTOYHOI0 KOHTPOJIA:  3ayder

[lepmpb 2023 1.



@oH/1 OLIEHOYHBIX CPEACTB JJIsI IPOBEJACHHS MPOMEKYTOYHON aTTeCTAI[MN OO0YJArOIIUXCS O
TUCHUIUIMHE SBIISETCS 4YacThio (IPUJIOKEHHWEM) K paboueill mporpaMMe AUCUHUIUIMHBL. DoHJ
OIICHOYHBIX CPEJICTB JUIsl MIPOBEACHUS MPOMEKYTOYHON aTTeCTAllMK OOYYaOIUXCsl 110 AUCIUILIIMHE
pa3zpaboTaH B COOTBETCTBHHM C 0OIIeH 4YacTbio (POHIA OLIEHOYHBIX CPEIACTB [UIsl MPOBEICHUS
MIPOMEXKYTOYHOH aTTECTAllMK OCHOBHOH 0O0pa3oBaTEIbHON MPOTpaMMbl, KOTOpas yCTAaHABIMBACT
CUCTEMY OLIEHMBAHUS PE3yJbTAaTOB IPOMEKYTOUHON aTTECTALIMM U KPUTEPUU BBICTABJICHHS OLIEHOK.
@DOHJ OLEHOYHBIX CPEACTB IS TPOBEACHHS IMPOMEKYTOYHON AaTTeCTalluu OOyYaromuXcs IO
TUCHUIUIMHE YyCTaHaBIMBaeT (OpMBI U MPOIEAYpbl TEKYLIEr0 KOHTPOJIA YCIIEBAEMOCTH H
MIPOMEXKYTOYHOM aTTECTAIINN 00YJIAFOIIUXCS IO JUCIUILINHE.

1. Ilepeuenb (popMHPYEMBIX YaCTeil KOMIETEHIUIA, 3TaNbI UX GOpPMHUPOBAHUS U
KOHTPOJINpYeMble pPe3y/ibTaTbl 00y4eHHs

1.1. ®opmupyembie YacTH KOMIIeTEHIUI
Cornacno KMB OIIOII yuebHasi TUCHMIIIIMHA Y4acTBYET B (POPMHUPOBAHUU OJHOM KomreTeHIuu. B
paMkax yuyeOHOro IjaHa o0pa3oBaTeIbHOM MPOrpaMMbl BO 2-M CEMECTpE Ha 3Tare OCBOSHHs JTaHHON
Y4eOHOH TUCIUIIHHBI (POPMHUPYIOTCS CIESIYIOIINE TUCIUILTMHAPHBIE YaCTH KOMITETCHIIHHA:

I1K-5.3 Crioco6eH npUMeHSTh CUCTEMbI MATEMATHYECKOTO U KOMIIBIOTEPHOTO
MIPOEKTUPOBAHMS U MOJIEIMPOBAHUS, YHUBEPCAIbHBIE U CHEIUAIN3UPOBAHHbBIE IIPOIPAMMHO-
BBIUUCIIUTENIbHbIE KOMILJIEKCHI 8 COOTBETCTBUU ¢ BUJAMH MIPO(PECCUOHATILHOMN 1EATEIbHOCTH.

1.2. ransl popMUPOBAHUSA TUCHHUIJIMHAPHBIX YacTell KOMIETEHIU, 00bEeKThI

OLICHMBAHNS M BU/bI KOHTPOJISI

Cormacuo PIIJ] ocBoenuwe y4yeOHOro marepuana AUCIHUIUIMHBI 3aIVIAHUPOBAHO B TEUCHUE
OJTHOI'O ceMecTpa W pa3duTo Ha 2 ydeOHbIX MoIyis. B kaxaoMm Moayine NpeaycMOTPEHBI
ayJUTOPHBIE JIEKIIMOHHBIEC 3aHATHS, a TAK)KE CAMOCTOSITENIbHAsL paboTa CTYIEHTOB.

B pamkax ocBoeHHs y4yeOHOro Marepuana JAUCHUUIUIMHBL (OPMUPYETCS KOMIIOHEHTBI
JUCHUIUIMHAPHBIX KOMIIETEHIUH 3Hamb, ymems, e6n1adems, YykazaHHole B PIIJ[, u xotopbie
BBICTYIAIOT B KAUE€CTBE KOHTPOJIUPYEMBIX Pe3yIbTaTOB 00yueHus (tadiu. 1.1).

KoHTposb ypOBHSI YCBOGHHBIX 3HAaHUH, OCBOEHHBIX YMEHHH M NPHUOOPETEHHBIX BIIAJICHUM
OCYILECTBIISIETCS B paMKax TEKYIIEro, pyOeKHOT0 M MPOMEXKYTOUHOTO KOHTPOJS MPHU H3y4eHUU
TEOPETUYECKOr0 MaTepuaja, BbBIIOJHEHUM WHIUBUIAYalIbHBIX 3aJaHUN, cJade OTYEeTOB IO
WH/MBUYAJIbHBIM 33JJaHUSM U 3adeTa. Buabsl KOHTpoIIs cBefeHbl B Tabmuiy 1.1.

Tabmuua 1.1. IlepeueHb KOHTPOIUPYEMBIX PE3YIBTATOB OOYUEHUS 10 TUCIUIIINHE

Bupa koHTpos

Koutpoaupyemsie pe3yabrarbl 00yyeHus no aucuumiaude (3YBbI) | Texym |Py6exs IIpomexyt

505 bIH OYHbIN
3HaeT MeTOABI pacyera INIOCKUX CUCTEM U IMPOCTPAHCTBEHHBIX KOHCTPYKIIMN C KP Ho
MIPH MMOMOIIIM CPEJICTB MATEMaTHYECKOT0 MOACITUPOBAHMS; pal[HOHAIBHbIE iiiﬁ;;i?r
METOJIBI PacueTa COOPYKEHUN U UX 3JIEMEHTOB Ha JUHAMUKY U pybesxHoro
YCTOHYHMBOCTH MPH PA3TUYHBIX BO3AEUCTBUAX, KOTOPBIE PEAYCMATPUBAIOT KOHTPOI
onpezeseHNe YCUIINH, TepeMELIEHNH U HANPsHKEHNUH B CTaTUYECKU
ONPEAETUMBIX M CTATHYECKH HEOIPEJEIUMBIX CHCTEMAX
YMeeT npuMeHATh COBpEMEHHBIE NH(OPMAITMOHHO-KOMIIBIOTEPHBIE PIIP Ho
TEXHOJIOTHH JJIS PEUICHHSI Pa3IMYHBIX 3a/1a4 Ha OCHOBE PACUETHBIX CXEM H p;?;);z:;la:
MaTEMaTHYECKUX MOJIENEH; PACCUUTHIBATH IIJIOCKHE CTEPKHEBBIE CUCTEMBI, pybexHoro
TUIOCKHE 337a4y 00IIero BUJIa, IPOCTPAHCTBEHHBIE KOHCTPYKIMU KOHTPOIA
Bnaaeer MeTonaMu u npueMaMu MPOSKTUPOBAHUS CIIOKHBIX 00BEKTOB, PIIP o
MIpUEeMaMu pacyeTa COOPYKEHUI Ha yCTOMUYHUBOCTh U pa3jIuyHbIE I?;?;Z?X
JUHAMHUYECKHE BO3IEUCTBUS C UCIOJIB30BAHNEM KOMIUIEKCHBIX CUCTEM pybexHoro
KOMITBIOTEPHOTO MPOEKTHPOBAHNUS; TEOPHEH Je(pOPMHUPOBAHIS MaTEPHUATIOB, KOHTPOIA
KOHCTPYKLMI U COOPY>KEHUI NPU BHEIIHUX U BHYTPEHHHUX BO3JEHCTBUAX U
JIBUKEHHUU

C-cobeceoosanue, KP — xoumpoavnas paboma, PIIP — pacuemno-npoexmuposounas paboma; KP— kypcoeas paboma;
TB — meopemuueckuii éonpoc sx3amena (3avema), 113 - npaxmuueckoe 3a0anue sx3amena (3a4ema).



HTtoroBoii OIeHKONH OCBOCHHMS MUCUUILIMHAPHBIX KOMIIETCHIHUH (Pe3yJbTaToB OOYYCHHS IO
I[I/ICLII/IHJII/IHG) ABJLICTCA MPOMCIKYTOYHAA arreCralusd B BHIAC 3a4ucTa, HIpoBOAMMAs C Y4YCTOM
PE3yJIbTaTOB TEKYLIETO U pyOeKHOrO0 KOHTPOJIS.

2. Buabl KOHTPOJIA, THINOBble KOHTPOJbHbIE 3aJaHUS M WIKAJbl OLEHUBAHUSA
pe3yJbTaToB 00yYeHust

2.1. Texymuii KOHTPOJIb

Texkymuil KOHTPOJb JJIs OLICHUBAHWS 3HAHUEBOIO KOMIIOHEHTA AMCIUIUIMHAPHBIX YacTed
koMmreTeHIwi (Tabin. 1.1) B hopMe TeopeTHdeckoro onpoca CTyICHTOB MPOBOJIUTCS IO KaKIOU TEME.
Pesynbratel mo 4-0anipbHOW IIKajle OLIGHWBAaHUS 3aHOCSTCS B KHIDKKY IpenojaBareis Hu
YUUTBHIBAIOTCS B BUJIE MHTETPAILHON OIIEHKU MPHU MPOBEACHUH MPOMEKYTOUYHOM aTTECTALIUH.

2.2. PyOexHbIii KOHTPOJIb

PyGexxHblii KOHTPOJb Il KOMIUIEKCHOTO OLIEHMBAHUS YCBOEHHBIX 3HAHUM, OCBOCHHBIX
YMEHHH W TNPHOOPETECHHBIX BJIAJACHHHA IUCHHUILIMHAPHBIX dYacTel KommeTeHiwi (tabdm. 1.1)
MIPOBOMTCS COTJIACHO rpaduky yueOHoro mporecca, npuseneHHoro B PIT/1, B popme KOHTPOIBHBIX
paboT ¥ 3aIIUTHl UHAUBUAYAIbHBIX 33/IaHUN PacueTHO-MIPOSKTUPOBOYHBIX PadOT.

2.2.1. 3ammTa MHAMBUAYATbHBIX 3aaHUI

Bcero 3amnmanupoBaHo 4 WHAMBHUIYaNbHBIX 3a/aHus. THUIOBBIE TEMbl WHIWBUIYaTbHBIX
3amannii npuBenensl B PIIJI. 3amura MHAMBHIyaNbHBIX 3aJ@aHUNA MPOBOAUTCS WHIWBHUIYATHHO
KaXXJIbIM CTYJIEHTOM WJIM IPYIION CTYIEHTOB.

TumoBsle mmKama W KPUTEPUH OICHKH mpuBeaeHbl B oOmeil dactu POC mnporpammel
MarucTparyphl.

2.2.2. PyGe:xnasi KOHTPOJIbHasi paboTa

Cornacno PII/] 3armanupoBano 1 pyGexHast konTponbHas padota (KP)

Tunossie 3aganus nepBoii KP1: Pacuer miockux cTep:KHEBBIX CUCTEM :0ayka, pama.

TunoBble mIKana ¥ KPUTEPUH OIIEHKU PE3YyIbTaTOB PYOEKHON KOHTPOIBHOM PabOThI
npuBeeHsl B 001mel yactu @OC nmporpaMMbl MarucTpaTypsl.

2.3. [Ipome:kyTOUHAS aTTeCTALUS

[Ipomexxyrounas arrecranus, cornacHo PIIJI, mpoBoauTes B Buae 3a4era.

Jlomyck K TNpPOMEXYTOYHOM aTTecTallMi OCYLIECTBISETCS IO pe3yibTaTaM TEKYUIero u
pyO€XKHOrO KOHTpOJS. YCIOBUSMHU JIONyCKa SIBJISIFOTCSL yCIEIIHAas cJada BCEX pacyeTHo-
MPOEKTUPOBOYHBIX pabOT M MOJNOKHUTENbHAS MHTETpalibHasl OLIEHKA MO pe3ylbTaTaM TEKYIIEero U
pPyOEKHOTO KOHTPOJIA.

VYcnoBusiMU TOJTy4YEHUs 3adeTa SIBISETCS YCHEUIHas 3allluTa WHAMBUAYAIbHBIX 3aJaHUM
pPacueTHO-TIPOCKTHPOBOYHBIX PabOT, KOTOpBIC BBIJAIOTCS HHAWBHUIYATbHO KAXKIOMY CTYACHTY W
pPacCUMTHIBAIOTCS HAa TPAKTUYECKUX 3aHATHUSX W B  BHJE CAMOCTOSATEIBHOM paboTHl IO
ONpeNIEIICHHOMY MTPENOoIaBaTesieM 3aJaHUI0, BKIIIOYAIOT TEMBI 1 U 2 MoayJeH.

TunoBbie BONPOCHI AJIsl KOHTPOJIS YCBOCHHBIX 3HAHUIA:

Pacuer ni10cKkux CTepKHEBBIX CUCTEM.
Pacuer nmiockux 3agau o01ero Buja.
KoHCcTpyKTHBHBIE pacdyeTbl COOPYKEHUH .
Pacuer mpocTpaHCTBEHHBIX KOHCTPYKITHIA.
JleTanbHOE MOAECIMPOBAHUE CTPOUTEIIBHBIX KOHCTPYKIIUM.
Pacder cnenuanbHbIX 3a/1a4 CTPOUTENBHON MEXAHUKU CPEACTBAMH MAaTEMATHYECKOTO
MOJEIIUPOBAHUS.

7. Co3nanne NpoCTPaHCTBEHHOW MOJIEIN MOHOJIUTHOTO 3aHUs.

8. MopenupoBaHue rpyHTa.

Tunosble 3aJaHUA 1JISI KOHTPOJISI 0CBOEHHbIX YMEHUI U BJIaJeHUIl

ook owndE

A) PazpaboTtka Monenu staxka MoHonuTHoro 3nanus B [IK Monomax-CATIP
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b) Umnopt noctpoennoit monenu B 11K JIupa-CAIIP, nposenenue KO pacuera, mpoBeneHue
KOHCTPYKTUBHOTI'O pacyeTa.

OrneHka pe3yslbTaToOB OOydYeHUS TO AWCHUIUIMHE B (opMme ypoBHS CHOPMHPOBAHHOCTH
KOMITOHEHTOB 3HAmMb, yMemby, 61ddems 3asBICHHBIX IUCIHUILTUHAPHBIX KOMIIETEHIIUN TPOBOJUTCS
MyTE€M TIOJIHOTO KOHTPOJISI MPOU3BOAMMOTO MAaruCTPaHTOM KOHEYHO-DIIEMEHTHOTO MOJICIMPOBAHUS
BCEX BOCBMH MTOCTABIIEHHBIX 3a7ay.

TurmoBsle mIKaia U KPUTEPUH OLEHKH PE3yJIbTATOB OOYYEHUS NPU 3a4eTe /ISl KOMIIOHEHTOB
3Hamb, ymems u 61adems npuBesieHs! B o6meit yactu @OC nporpaMmbl MarucTparyphl.

3. Kpurepuu oneHuBaHuss ypoBHS CcHOPMHPOBAHHOCTH  KOMIIOHEHTOB H
AUCHUTLTUHAPHBIX KOMIIETEeHIN



3.1. Ouenka ypoBHsI C(POPMHPOBAHHOCTH KOMIIOHEHTOB JAUCHUIIMHAPHBIX YacTei
KOMIIeTeHIN

[Tpu ouenke ypoBHSI CPOPMHUPOBAHHOCTH TUCIMILIMHAPHBIX YacTeil KOMIIETEHLIMH B paMKax
BBIOOPOYHOIO KOHTPOJISI IIPU CAaue SK3aMeHa WJIM Ha 3a4eTe CUMTAETCS, YTO MOJy4YeHHasl OICHKa
MPOBEPsIeMO B OWIeTe MUCIUIUIMHAPHONW YaCTH KOMIETCHIIMA 00O0O0IIAeTCs Ha COOTBETCTBYIOIIUI
KOMIIOHEHT BCEX JAUCUUIUIMHAPHBIX dYacTell KOMIETeHIHH, (OopMHpyeMbIX B paMKax JdaHHOMN
y4eOHOU JUCIIUIUINHBL.

OO6mas oreHka ypoBHS C(OPMHUPOBAHHOCTH BCEX MUCHUILUIMHAPHBIX YacTed KOMIETEHIIHM
MPOBOJIUTCST IMYTEM arperupoBaHMsl OLEHOK, MOJYYCHHBIX CTYJEHTOM 3a KaXXJblii KOMIIOHEHT
(dbopMUpYEeMBbIX KOMIETEHLUN, C YIETOM pe3yJIbTaTOB MPOMEKYTOYHOIO M PYOEKHOTO KOHTPOJIS B
BHUJIE MHTETpaJIbHOM OLEHKU 1o 4-OamnbHOi mikane. Bce pe3ynabTaThl KOHTPOJS 3aHOCSTCS B
OLICHOYHBIH JIUCT U 3aMOJIHAIOTCS NPENogaBaTeIeM 0 UTOraM NPOMEXYTOYHOM aTTeCTalH.

TumoBble KpUTEPUM H MIKAIbl OICHUBAHUS YPOBHS CHOPMUPOBAHHOCTH KOMIIOHEHTOB
JTUCIUTIIMHAPHBIX  YacTe KOMIETEHIMHA TmpuBeaeHbl B oOmed vactu POC mporpamMmbl
MarucTpaTyphl.

3.2. Ouenka ypoBHsl ¢()OPMUPOBAHHOCTH JUCHUIIIHHAPHBIX KOMIIETEHIIUIH

OOmast oreHka ypoBHS C(HOPMHUPOBAHHOCTH BCEX JUCIUIUIMHAPHBIX KOMIICTCHIIUN
MIPOBOJIUTCS IYTEM AarperupoBaHUsl OLEHOK, IOJIYYEHHBIX CTYJEHTOM 32 KaKIblii KOMIIOHEHT
(hopMUPYEMBIX KOMIIETCHIIUH, C YY€TOM PE3yJbTaTOB TEKYIIET0 M PYOS)KHOTO KOHTPOJS B BHUJC
MHTETpaNbHOMN OLIEHKH MO 4-X OayibHOM miKane. Bee pe3yabTaTbl KOHTPOIIS 3aHOCSTCS B OLIEHOYHBIH
JIUCT ¥ 3aIOHSIOTCS MPENoAaBaTEeNIEM 110 UTOTaM IMPOMEKYTOYHOU aTTeCTALlUH.

dopma OLIEHOYHOTO JIUCTAa U TPeOOBaHMS K €ro 3aloJIHEHUIO MPUBEACHBI B O0IIEH YacTu
®OC nporpaMMbl MarucTpaTypahl.

[Ipu GpopmMupoOBaHUU UTOrOBOI OLIEHKH MPOMEKYTOUHOI aTTecTalli B BUAE dK3aMeHa U JIU
3a4era UCIOJIB3YIOTCS THUIOBBIE KpUTEpUH, NpuBeAcHHbIE B o0meld vactu POC nporpamMmbl
MarucTparyphl.



