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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnermmanpHOCTH) 08.03.01 CTpOoUTENHCTBO

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO CKuBC COI'JTACOBAHO O.A. AKTyraHos
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa crpouTenbHbIX KOHCTPYKIHNA U BOJOCHA0XKEHUS

(HammMeHoBaHUe Kadeaphl)
20.01.2025 POTOKOJT No 6

(mara)
3aBenyromuii kageapoit COI'NTACOBAHO B.M. Ilo3nieeB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)

kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.
3aBenyromuii kageapoit COI'NTACOBAHO B.M. Ilo3nieeB

(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO 10.A. Ky3Hernosa

(M1.0. ®amunus)

Okenept(sl): 3BepeB JleB Bnanumuposuy, HauansHuk ABTOHOMHOTO yupexaeHus PecryOnmuku
Mapuii D51 YrpapineHus rocyJapCTBEHHOM 3KCIEPTU3bI MPOEKTHON JOKYMEHTAIMH U PE3YJIbTaTOB
WHXEHEepHBIX u3bickanuii (AY PMD YI'DI1J])

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 13.02.2025 r.

Crernanuct yuebno-meroauueckoro neatpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMIETECHIINU KOMIIETECHIUU

1. IIK-1 [1K-1.1 Beibop 3HaHMsA: 3HATh HA3HAYCHHUE U OCOOCHHOCTH
CnocoOHOCTh  |cepTHdHUIIMPOBAaHHBIX MPUMEHEHUS CePTUPUIIMPOBAHHBIX
MPUMEHSATD CIIELUATIN3UPOBAHHBIX CIIEHUATIM3UPOBAHHBIX IPOTPAMMHBIX MPOAYKTOB JJIs
cpencTBa IPOrpaMMHBIX BBITOJIHEHHS PACUYETHOTO 0OOCHOBAHUS MPOEKTHBIX
MaTeMaTUYECKOT [IPOJYKTOB IS pelieHuit 31aHus (COOpPYKEHUS ) IPOMBIIIIIEHHOTO U
o BBIMIOJIHEHUST PACUETHOTO |TPAXKIAHCKOTO HA3HAYCHUS
(KOMIIBIOTEPHOT |0GOCHOBAHHMS IIPOEKTHBIX |[YMEHHsA: YMETh OCYIIECTBIATh BHIOOD
0) pelIeHuii 31aHus cepTU(GUIIMPOBAHHBIX CHIEIUATU3UPOBAHHBIX
MOJIETMPOBAHUS, [(COOPYKEHUS) IIPOrPaMMHBIX IIPOAYKTOB U1 BBIIIOJIHEHUS
B TOM YHCJIE IPOMBIIIEHHOTO U pacueTHOro 060CHOBaHUS MPOCKTHBIX PELICHHMA
UCIIOJIb30BaTh  |rPakIaHCKOTO 31aHust (COOPY>KEHHS1) MPOMBIIIIEHHOTO U
YHUBEPCAILHBIE |HAa3HAYCHUS rpax1aHCKOro Ha3Hau4CHU:A 1oa yCJIOBHA CTOAIICHU
u 3a1auun
CIIELUATIM3UPOBA HaBBIKH: Braners HaBbIKaMH BbIOOpa
HHBIE cepTU(UIIMPOBAHHBIX CIICIUATU3UPOBAHHBIX
IPOrPaMMHO- MPOTPAMMHBIX IPOTYKTOB JIJISI BBITIOJIHEHUS
BBIYHUCIIUTEIILHEI pacueTHOro 000CHOBaHUS IMPOCKTHBIX peHIeHI/If/i
€ KOMILJIEKCEI, 31aHusl (COOPY>KEHHST) MPOMBIIIJIEHHOTO U
CHCTEMBI IPaXKIAHCKOT'0 Ha3HAYEHUS I10J] YCIOBUS CTOSLLEH
aBTOMATHU3HPOBA 3aJ]a4M, yYUTHIBasi HA3HAUEHUE U OCOOEHHOCTH
HHBIX MPUMEHEHUS PUKJIATHBIX MPOrpaMM
npoektupoBanus |[1K-1.2 Ber6op ucxomHO# [3HaHus: 3HATh METOABI IOJTOTOBKU UCXOAHOMN
,B uH(pOpMaIuu U nH(popMaIuu ¢ TpUMEHEHUEM HOPMATHBHO-
APXUTEKTYpHO- |HOPMATHUBHO — TEXHUYECKUX JOKYMEHTOB ISl KOMIIBFOTEPHOTO
CTPOUTEIBHOM  |TEXHUYECKUX MPOEKTUPOBAHUS 3/1aHUS (COOPYKEHUS)
MPOEKTUPOBAHU |IOKYMEHTOB JIS IIPOMBILIUIEHHOTO ¥ TPa’kIaHCKOI0 Ha3HAYEHUS
Y 3J1aHUU U KOMITBIOTEPHOTO yMeHHs1: YMETh OCYLIECTBIATh BHIOOP HCXOIHON
COOPYKEHHUM IPOEKTHPOBAHKS 3/aHKsl |MH(POPMALIMK U HOPMATUBHO-TEXHUYECKHX
IIPOMBIIIJICHHOT (COOpY)KCHI/ISI) JOKYMCEHTOB JJIs1 KOMIIBIOTCPHOT'O ITPOCKTUPOBAHUA
oun IPOMBINIIEHHOTO U 3aHus (COOPYKEHUS) MPOMBIIIIEHHOTO U
IPaXIaHCKOTO  |TPaXIaHCKOIO rpaXkJaHCKOI'0 Ha3HAYEHUsI MO YCIOBUS CTOSALIECH
Ha3HauyeHUud Ha3zHAYECHUS 3a1a4u Ha BLI6paHHOM IMporpaMMHOM HPOJYKTE

HaBbIKH: BrajeTs HaBbIKaMu BIOOpA UCXOTHON
nH(pOpMaIIMK U HOPMATUBHO-TEXHUYECKUX
JIOKYMEHTOB JIJISI KOMITBIOTEPHOTO TIPOSKTHPOBAHUS
31aHusl (COOPY>KEHHST) POMBIIIIIEHHOTO U
TPaKJIaHCKOTO Ha3HAYEHUS MO/ YCIIOBUSI CTOSILEH
3aJ]aui Ha BEIOpAaHHOM IIPOTPaMMHOM IMIPOYKTE,
YYHUTBIBasi METOJIbI TIOJITOTOBKH UCXOTHOM
nH(popMaIuu ¢ TpUMEHEHHEM HOPMATHBHO-
TEXHUUYECKUX IOKYMEHTOB




I1K-1.3 Beibop meTomuku
¥ BBOJI UCXOIHOM
uHpopmanuu st
pacu€THOro 0OOCHOBAHMS
MIPOEKTHOTO PEIICHUS
KOHCTPYKIIUU 3[IaHUS
(coopyxeHus)
MIPOMBIIIIJICHHOTO U
TPaKIaHCKOTO
Ha3HAYCHHUS

3HAHHUsI: 3HaTh METOJUKH PACYETHOIO 00OCHOBAHHUS
MPOEKTHOTO PEUICHUS KOHCTPYKIIUIA 3/1aHuUs
(coopyskeHUs) MPOMBIIIUIEHHOTO ¥ TPAKIAHCKOTO
HA3HAYCHUS U CITIOCOOBI BBOJA HCXOTHOM
uH(pOpMallMU B CHIEIUATU3UPOBAHHBIX TPOTrPAMMHBIX
MPOJIYKTaxX

yMeHusi: YMETb OCYIIECTBIIATH BEIOOP METOIUKH
pacueTHOro 060CHOBaHUS MPOEKTHOTO PEIICHUS
KOHCTPYKLUH 31aHUS (COOPYKEHU)
MPOMBIIIJICHHOTO U TPAKIAHCKOTO Ha3HAYCHUS, 1
BBOJUTH UCXOJIHYIO HUH(OPMALIHIO O] YCIOBUS
CTOsIIEH 3a7a4i Ha BBIOPaHHOM IMPOTPaMMHOM
MPOIYKTE

HaBBIKH: BaseTs HaBBIKaMU BBIOOpA METOIUKU
pacueTHOro 000CHOBAHUS MPOCKTHOTO PEIICHUS
KOHCTPYKUUH 31aHUS (COOPY>KEHUS)
MIPOMBIIIJICHHOTO U TPaKJaHCKOTO Ha3HAYEHUS, U
BBOJIa UCXOJIHOM MH(OPMALIUU MO/ YCTIOBHS CTOSIIICH
3aJla4M Ha BEIOPAHHOM IIPOTPAaMMHOM IIPOYKTE,
YVUUTHIBasi 0COOCHHOCTH METOJMK 00OCHOBAHUS
pelieHn

I1K-1.4 Beibop B
KOMITHIOTEPHBIX
mporpaMmmax rnapameTpoB
pacUeTHOM CXEMBbI 3JaHUs
(coopyxeHus),
CTPOUTEIBLHOU
KOHCTPYKIIUU 3[aHUS
(coopysxeHus)
IPOMBIIIJIEHHOTO U
TPaXkTaHCKOTO
Ha3HAYCHUS

3HAHUs: 3HATh IapaMeTpPbl PACUECTHON CXEMBI 31aHUs
(coopykeHus1), CTPOUTEIbHON KOHCTPYKIIMH 3/1aHHSI
(coopyskeHus1) NPOMBILUIEHHOTO U TPAXKIAaHCKOTO
Ha3Ha4YeHUsI, HA3HAYaeMble B KOMIIBIOTEPHBIX
IIporpammax

yMeHusi: YMETh OCYIIECTBIISATh BEIOOD MapaMeTpoB
pacyeTHOM CXeMbl 3/1aHUs (COOPYKEHUS),
CTPOUTENBHOM KOHCTPYKIIMHU 3[JaHUs (COOPYKEHUS)
IIPOMBIIIJIEHHOTO U TPaXKJaHCKOTO Ha3HAUYEHUs,
Ha3Ha4yaeMbIX B KOMIIbIOTEPHBIX IIpOrpaMMmax Moj
YCIIOBUS CTOALIEH 3aa4u Ha BBIOpaHHOM
IIPOrPaMMHOM IIPOJYKTE

HaBbIKHM: BiaseTs HaBbIKaMH BEIOOpa MapamMeTpoB
pacyeTHOM CXeMbl 3/1aHUs (COOPYKEHUS),
CTPOUTENILHON KOHCTPYKIIMH 3/1aHuUs (COOPYKEHNS)
IIPOMBIIIJIEHHOTO U TPaKJaHCKOT0 Ha3HAUYEHUs,
Ha3Ha4yaeMbIX B KOMIIBIOTEPHBIX IIpOrpaMmax Moj
YCIIOBHS CTOSIIEH 3a7]auu Ha BEIOPAaHHOM
IIPOrPaMMHOM TIPOJYKTE, YUUTHIBAs BIMSHHUE
apaMeTPOB Ha peIIeHUE 3a/1aun




[1IK-1.5 Ananu3
MOJTyYEHHBIX B
pe3ynbTaTe
KOMIBIOTEPHOTO
MOJIEJTUPOBAHUS JAHHBIX,
rpagudeckoe
odopMIIeHHE U
KOHCTPYHPOBAHUE U
MPOEKTHOMN
JIOKYMEHTAIUU Ha
CTPOUTENIbHYIO
KOHCTPYKLIHUIO

3HaHMA: 3HATh IPUHLIMIIBI AHAIN3A TOTY4YEHHBIX B
pe3yibTaTe KOMIBIOTEPHOTO MOJICIIMPOBAHUS
JaHHBIX, Tpaduyeckoro opopmieHus u
KOHCTPYUPOBAHHS, TOJTOTOBKH MTPOSKTHOM
JOKYMEHTAIIUU Ha CTPOUTENIbHYIO KOHCTPYKIIHIO
yMeHHs1: YMETh aHAJU3UPOBATh MOJTYyYCHHBIC B
pe3yibTaTe KOMIIBIOTEPHOTO MOJIEJIMPOBAHUS
JTAaHHBIX, BBIIIOJHUTH Ipaduueckoe opopMiIeHHE U
KOHCTPYUPOBaHHE, IIOATOTOBUTH MIPOCKTHYIO
JOKYMEHTAIUIO Ha CTPOUTEIbHYIO KOHCTPYKIUIO IO
YCIIOBHS CTOALIEH 3a7jauu Ha BEBIOPAaHHOM
IPOrpaMMHOM IPOAYKTE

HaBBIKH: BraieTs HaBbIKaMM aHaJIM3a NOJTYYEHHBIX
B PE3yJIbTaTe KOMIIBIOTEPHOI'O MOJIEITUPOBAHMS
JaHHBIX, Tpaduyeckoro opopmieHus u
KOHCTPYUPOBAHHS, IOJTOTOBKH MTPOSKTHOM
JOKYMEHTAIIUU Ha CTPOUTENIbHYIO KOHCTPYKIIMIO MO
yCIIOBHS CTOALIEH 3a7jauu Ha BEIOPAaHHOM
IPOTPAMMHOM TMPOAYKTE, YUUTHIBAs BO3ZMOXKHOCTH
IIPUKJIIATHOU ITPOTpaMMBbI

I1K-1.6 ITpoBenenue
YHUCIEHHBIX
HKCIIEPUMEHTOB IpU
aHaJIu3€ KOMITbIOTEPHBIX
MOJENEN CTPOUTEIBHON
KOHCTPYKLIUU 3aHUS
(coopysxeHus)
IIPOMBIIIJIEHHOTO U
IPaXIaHCKOTO
Ha3HAYCHUS

3HAHUs: 3HaTh METO/Ibl IPOBECHUS YUCIEHHbBIX
JKCIIEPUMEHTOB IIPU aHAJIN3€ KOMIIBIOTEPHBIX
MOJEJIEH CTPOUTEIIBHON KOHCTPYKIUU 31aHUs
(coopyskeHus1) NPOMBILUIEHHOTO U TPAXKIAHCKOTO
Ha3Ha4YCHUS

yMeHUs: YMETh IPOBOJAUTH YHCIICHHBIE
DKCIIEPUMEHTHI IIPU AHAJIN3€ KOMIIBIOTEPHBIX
MOJEJIEN CTPOUTEIIBHON KOHCTPYKIUU 31aHUs
(coopy»KeHus1) MPOMBILIUIEHHOTO U TPAXKAaHCKOTO
Ha3HA4YEHMUs M0J] yCIOBUS CTOSAIICH 3aa4i Ha
BbIOpAaHHOM ITPOrPaMMHOM MPOIYKTE

HaBbIKHU: BilageTs HaBBIKAMU IPOBECHUS
YUCJIEHHBIX YKCIIEPUMEHTOB IIPU aHAJIN3e
KOMITBIOTEPHBIX MOJIENIEH CTPOUTEIBHON
KOHCTPYKLIUU 37aHus (COOPYKEHU)
IIPOMBILIEHHOT'O U IPa’kIaHCKOI0 HA3HAYEHUS 0]
YCIIOBHS CTOSIIEH 3a7jauu Ha BEIOPAaHHOM
IIPOTPaMMHOM NIPOJYKTE, YUUTHIBAsI OTPAHUYECHUS
IIPUMEHSAEMBIX B IKCIIEPUMEHTAX METOJIOB




3aluTa pe3yjibTaToB

[1IK-1.7 IIpencraBnenue u

3HAHUs: 3HaTh CIIOCOOBI MPECTABICHUS U 3aIUThI
PEe3yIbTATOB KOMIBIOTEPHOTO MOICIIUPOBAHUS 10

KOMITbIOTEPHOT'O pacueTHOMY OOOCHOBaHUIO U KOHCTPYUPOBAHUIO
MOJIECIINPOBAHUSA 110 CTPOUTEJILHON KOHCTPYKIIMHU 3/1aHuUs (COOPYKEHNUS)
pacyeTHOMY IIPOMBIIIJIEHHOTO ¥ TPa)KJaHCKOT0 Ha3HAYEHUS
000CHOBAaHHUIO U yMeHusi: YMETh [IPEICTaBIATh U 3allluIaTh
KOHCTPYMPOBAHUIO pe3yabTaThl KOMIIBIOTEPHOI'O MOJIETUPOBAHMSI 10
CTPOMTENLHOM pacyeTHOMY OOOCHOBAHUIO U KOHCTPYHPOBAHUIO
KOHCTPYKIMH 3/aHUs CTPOUTENLHON KOHCTPYKIIUU 3J1aHus1 (COOPY>KEHUS )
(coopykeHus) IIPOMBIIIJIEHHOTO ¥ TPaKIaHCKOTO Ha3HAYEHHUS 10]1
IPOMBIIIIEHHOTO 1 YCIIOBHS CTOALIEH 3a7jauu Ha BEBIOPAaHHOM
IPaXkKIaHCKOTO IPOrpaMMHOM IPOAYKTE

Ha3HA4YEHUs HaBBIKU: Bianers HaBbIKaMU NPEACTABICHUS U

3aIUTHI PE3yIbTATOB KOMITBIOTEPHOTO
MOJIEJMPOBAHUS 110 PACUETHOMY OOOCHOBAHUIO U
KOHCTPYMPOBAHUIO CTPOUTENILHON KOHCTPYKIIMU
31aHus (COOpY>KEHUs1) MPOMBIIIIEHHOTO U
Ipa)/IaHCKOT0 HA3HAYCHHUs MOJ] YCIOBUS CTOALIEH
3aJ]a4i Ha BEIOPAaHHOM MPOTPAMMHOM MPOAYKTE,
YUUTBIBAsi HAJISIAHOCTH CIIOCOOO0B MPECTABIICHUS

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucuumninHa OTHOCUTCS K 4YacTH, (GOpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOILIEHUI
OIIOIL

JucnunnuHa sBIseTcs 00s53aTeIbHON

Jns  nponomxkeHuss  (GOpMUPOBaHMS — 3asBICHHBIX  KOMIETEHLUMH  HEOO0XOAUMBI
NpEeIUIeCTBYIOIUX AUCUMIUIMH: MHopMalMoHHbIE MOJENM B  CTPOMUTEIHCTBE
NH(popMaIMOHHBIC TEXHOIOTUH B IPOSKTUpOBaHK U cTpouTenbeTBe (ITK-1)
W3ydyaemass IUCUUIUIMHA SIBJISETCS OCHOBOM MJi MPOJOJDKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIIETEHIIMH B cleAyroumx npaktukax: [IpomsBoacTBeHHas mpakTuka. IIpoekTHas mpakTuka
(ITK-1); rocynapcTBeHHON nToroBoil arrectanuu B ¢opme: [loaroroBka x mpoueaype 3amuThl U
3allUTa BBITYCKHOU KBaTu(ukannoHHoi padotsr (ITK-1)

3HAHUA
(TIK-1),

Pazzen 3. OIIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI M1

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIUN HMCIIOIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peaNM3yIONIUE JIESITEIBHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBINA, IPaKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU ~ CTPaTeTMYECKUMH  TEXHOJOTMSIMH  SBISIOTCA:
HCCIIeIOBATENIbCKUE, IPOIEAYPhl CAMOOOYUEHHUS, TPAKTUUECKHUE 3aHSITHS
Ha noctmkeHume KOHKPETHBIX Lieleld OOydeHHs HalpaBieHbl IPUMEHsEeMble TaKTHYECKHUE
TEXHOJIOTHH: 331aHUs, UHHOPMAIIMOHHBIE, KJIACCUYECKasl JIEKIIHSI, MUHU-TIPOEKTHI

JICKIIMOHHBIC 3aHATHA,

Pazpnen 4. COAEPXXKAHUE JUCLHUITJINHBI

7 cemecTp

KonunuectBo | DopMupyembie

Bunnl u TeMbl 3aHATHH
JacoB KOMIIETEHIIUH

OCHOBBI ABTOMATH3aIlMH HHKEHEPHBIX PACUETOB 72 IK-1




Jlekuust. MeToIMKY BBIMOJHEHUS! HHKEHEPHBIX PACUETOB 2
CTPOUTEIILHBIX KOHCTPYKINH, 30aHUN U COOPYKEHUIA.

ITpaktuueckoe 3anstue. NormCAD. OcHoBbl paboThl. Pemenue 2
TUIIOBBIX 33Ja4.

Jlexuus. O630p poccuiickoro u 3apy0ekHOr0 IPOrpaMMHOTO 2
obecrieueHust JIUIsi aBTOMATU3aIlMU MH)KCHEPHBIX PACYETOB.

[Tpaktuueckoe 3anstue. JIMPA-CAIIP. OcHoBbl paboThl. Pemenue 2

OPOEKTHOU 3aJa4u.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHUCJIE BBIIIOJIHEHUE
N3yuenne yueOHOI TuTEepaTypsl 1o TeMe pas3ziena. Boimonnenue
CaMOCTOSITEJIbHBIX 3alaHUM. 64

Mnas xoHTakTHasg padora: 0

8 cemecTp

. Kommuectso | @opmupyemebie
Buael u Tembl 3aHATHN

4acoB KOMIETEHIINH
IIpumenenune MKJ-anaansa 72 IIK-1
[Tpaktuueckoe 3ausitue. JIMPA 10. OcHoBbl paboTsl. Pemenue 4
IPOEKTHOU 3aJa4u.
3amanus A CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJTHEHHE
KP, pedepara
W3ydeHnue yueOHOU IUTEpaTyphl IO TeME pasena. BoimonHenue
CaMOCTOSITeNIbHBIX 3ananuii. Hanmucanue pedepara. 68
WNHuas konTakTHas pabora: nuddepennmpoBannbiii 3auet (bPK) 0

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

N3ydyeHne MUCHUIUIMHBI peKOMEHIYETCsl HauaTh ¢ O3HAKOMJICHHs ¢ pabodeil mporpammon, ee
CTPYKTYpOH U coJep)KaHHEM pa3felnoB. Y4eOHbI Marepual CTPYKTYpPUpPOBaH, HU3YyYEHHUE
JUCITUATITUHBI OCYIIECTBIISETCS B TeMaTH4eCKOn MOCJIEI0BATEIbHOCTH.

3aHATHA JIEKIMOHHOIO THIA Jal0T CHUCTEMAaTU3UPOBAHHBIC 3HAHUS 10 JUCHUILIUHE,
KOHIIEHTPUPYIOT BHUMaHHE Ha HauOoJee CIOKHBIX U BaXXHBIX BOMpocax. Bo BpeMs JTEKIIMOHHBIX
3aHITHI pEKOMEHIYETCsl BECTH KOHCIIEKTUPOBaHUE yueOHOro MaTeprana; oopaniar BHUMaHHE Ha
GOpMYITUPOBKH M KaTErOPHH, PACKPHIBAIOLINE CYTh MpoOieMbl; 3aUKCHPOBATh BBIBOABI U
MPaKTUYECKHE PEKOMEH 1Al UH.

[TogroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKIIOYAECT O3HAKOMJIEHHE C IUIAHOM
MPAKTUYECKOTO 3aHATUSA;, PabOTy C KOHCIEKTOM JIEKIIM, BBIMOJHEHHE JIOMAIHEro 3aJaHMs,
paboty ¢ y4eOHON W y4eOHO-METOIWYECKOW JUTEepaTypoll, HAyYHBIMH H3TAHUSIMH U
AJIEKTPOHHBIMA 00pPa30BaTEIIbHBIMU PECypCcaMH, PEKOMEHJIOBAaHHBIMU pabodeil mporpamMmoin
JACIIN TIJTUHBL.

ConepxaHue caMoOCTOSITEJLHON padoThl onpeaessercs padoyeil mporpaMMoil JAUCIUILIUHBI,
OIICHOYHBIMH W METOAMYECKMMHU MaTepuajaMu, 3aJlaHUsIMH U YKa3aHUSIMU TpernojaBaTes.
CamocTosTenpHasi padoTa MOXKET OCYIIECTBISATHCS B ayJUTOPHOM M BHEAyIUTOPHOU Qopmax.
D GhEeKTUBHBIM CPECTBOM OCYIIECTBICHUSI CaAMOCTOATEILHON PAOOTHI SIBISAETCS DJICKTPOHHAS
nH(pOpMaIMOHHO-00pa3oBaTebHAs Cpella YHUBEPCUTETa, KOTOpas oO0ecrmeymBaeT JOCTYI K
oOpa3oBaTenbHON  mporpamme, pabodeld mporpaMMe  JUCHHUIUIMHBL, K  SJEKTPOHHBIM
OMOIMOTEYHBIM CHUCTEMaM, MpodeccroHabHBIM 0a3aM TaHHBIX ¥ HHPOPMAIIMOHHBIM CITPABOYHBIM
CUCTEMaM.

N3yuenne MUCIMIUIMHBI BKITFOYAET BBHITTOJTHEHHE KOHTPOJIBHOU PabOThI, TOATOTOBKY pedepara.

[leprogu4HOCTh TpOBeNEHUs, (GOPMBI TEKYIIETO0 KOHTPOJSI YCIEBAaeMOCTH, CHCTEMa
OIICHMBAHMSI  XOJa OCBOSHHUS  TUCIUIUIMH TPEACTaBleHbl B  pabodeld  mporpamme.

DopmMoii MPOMEKYTOYHON aTTECTAMK MO TucHUILInHE siBsieTcsi bPK - 6amipHO-peUTHHTOBBII

KOHTPOJIb.



Hanucanme pedepata, xkak ogHa M3 BO3MOXHOCTEH CaMOCTOSITENBHOTO MMOTPYXEHHUS B
MaTepHal 1o TeMaTUKe JUCIHUILIUHBI, SBJISETCS BaKHBIM 3TAllOM OCBOCHUS Y4€OHOH MPOrpamMMBl.
Tema pecdepara BbIaeTCs BEAYIIMM IpenoaBaTeieM, HO BO3MOXKEH U BBIOOP TEMBI CTYIEHTOM C
y4eToM 0053aTeILHOTO COTJIaCOBaHUs c penoaaBaTenem.

[Ipu nHanucanuu pedepara A0KHA OBITH cHOpMyNIHpOBaHaA 1I€Jb, @ U3JIOKEHHBIA MaTepuan -
JIEMOHCTPHPOBATh JIOCTHKEHUE MOCTaBICHHOHN 1enu. CTpyKTypHO pedepaT MOXKET ObITh pa3OuT
Ha OTJENbHBIE YacTH, HO Marepuan B 000 dacTu pedepara JOKEH OBITH COTJIACOBAH C
OCTaJIbHBIMU YaCTAMHU U MPEACTaBIATh COOON €IMHOE U3IIOKEHUE C PACCYKICHUSMHU aBTOpa IO
paccMaTpuBaeMoit TeMe.

Odopmrnenne pedepata BOZMOXKHO B JHOOOM TEKCTOBOM PEAAKTOPE C BBIBOJAOM Ha JIMCTHI
dopmara A4. Pedepar momkeH conmepkaTb TUTYNBHBIM JHCT C yKa3aHHEM TeMbl pedeparta u
cBeneHusIMH 00 aBTope. OOpasen THTYABHOIO JINCTa BEAYIIMH MpenojaBarellb pa3MeliaeT Ha
AIEKTPOHHOM Kypce BMeCTe c 3aJlaHuEM Ha pedepar.

Texer pedepara pasmeniaercss Ha JUCTAX KHUXKHOW OpHEHTauu ¢ moismu 3-2-1,5-2 cwm,
o0si3aTeNlbHa HyMEpanus CTPaHHIl B HIKHEM KOJOHTUTYNE crpaHuibl u 3amuck MO aBtopa B
BEPXHEM KOJIOHTHTYJE. Pekomenayembl pasmep mpudta 14 nr, rapautypa Times New Roman,
a03aIHbId OTCTYI MepBOi CTpoku 1,2 cM, MeXAYyCTpouHbI mHTepBan 1,25. 3aroToBkH TEeKCTa
JOJIKHBI OBITH BBIICNICHBI U OTMEUEHBI COOTBETCTBYIOLIUM YPOBHEM TEKCTa, YTOOBI CPOPMHUPOBATH
aBTOOTJIaBIICHUE K pedepary.

B pedepare He ciemyeT OCTaBISATh HEUCIIONb3YeMbIE MPOCTPAHCTBA Ha JIMCTaX, 3allOJIHEHHUE
TEKCTOM MPOMCXOTUT IOCIEA0BATEIbHO 0€3 pa3pblBOB. TaOnuIbl JOMycKaeTcs OQOpPMISTh
YMEHbILIEHHBIM IpupTOM 12 1T, mpuMeHeHne 3aro0BKOB TabIUI] U HyMepallus TaOIHIl OCTaeTCs
Ha yCMOTpeHue aBTopa. PucyHku B pedepare MOAMKMCHIBAETCS C IIEHTPUPOBAHHMEM TEKCTa Ha
JmCTe, HyMepanus PHCYHKOB HE o0s3aTenbHa.

Pedepar o6bemom He mMeHee 15 crpanmil cmaercst B 3JEKTPOHHOM BHJE (IMIPHKPEIUIIETCS K
3aJJaHMIO Ha BBINOJIHEHHE pedepaTa Ha MIEKTPOHHOM Kypce). JlomyckatoTcss popMaThl TOKyMEHTa
PDF, DOCX, ODT, WPD.

Ha ycmorpenue aBTopa, pedepaT MOKET CONPOBOXKAAThCS mpe3eHTarued. [lo mydmmm
pedepaTaM C TpE3CHTAIMSIMU OPTaHU3YIOTCS OTKPBITBIE BBICTYIUICHHS TIepea  TPYIION.

ITo mToram BeIMONHEHUs pedepara BeAyImIMH NpenogaBaTelb BBHICTABISET TOTOJHUTEIHHBIC
0ayuibl B peMTUHIOBOM cucTeMe olleHuBaHMs. [Ipe3eHTanus U OKIJIaj MOBBIMIAIOT PEUTHHTOBYIO
OLIEHKY.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOAMYECKOE
OBECIIEYEHUME AUCHUITJIMHBI

6.1. YueOHO-MeTOAMUECKOE 0OeCIIeYeHNE

KonunuectBo
9K3EMIUISIPOB ITEYATHBIX
Nee Crnucok UCT0JIb3yEMOM JTUTEPATYPhI W3/IaHMH, HMCIOIIXCA B
n/n OuOJMOTEKE, HITH
AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetn MHTEpHET
YUYEBHBIE, YYEBHO-METOAMYECKHUWE U HAYUYHBIE U3JJAHUA
1. |Ouxos, B. ®. UudopmanvoHHbIE TEXHOJOTHU B
WHKEHEepHbIX pacderax: SMath u Python [Dnexrponwnsiii| https://e.lanbook.com/book/3
pecypc] : yuebHOoe mocobue mist By30B / OukoB B. @.,Opnos 19406

K. A.,YUynoga 0. B.,MBamog A. I1.,Tuxonos A. U1.; Opinos K.
A., Yynosa 1O. B., UBamoB A. Il., TuxonoB A. U. CaHkTt-
IletepOypr: Jlanb, 2023. - 212 ¢. ISBN 978-5-507-45821-9.

2. |CemenoB, Aunekcanap AuekcaHapoBud. MeTamndeckue )
KOHCTpYKIMU (cmenkypc). Pacuer ycuieHuHs 3JIEMEHTOB WU
coequHenui ¢ ucnonszoBanueM BK SCAD Office [Tekcr] :




[yaeOHOE TmOCcOOME mJis CTYIAEHTOB BBICHIMX Yy4EOHBIX
3aBeJIeHUH, OOydYaloImuxcs MO mporpamMMe OakamaBpuaTa

08.03.01 mo HampaBnenuto "CtpouTenbcTBo", MNpoduIbL
"[IpoMblIIIEHHOE W TPaXAAHCKOE  CTPOUTENBCTBO",
cnermanutera 08.05.01 mo mnpodumo "CTpouTeanCcTBO

YHUKQJIbHBIX 3JaHUA U COOpYXKEHUl" 10 mporpammam
maructparypsl 08.04.01 "Teopust 1 MpoOEKTUPOBAHUE 3JAHUIA
u coopyxeHui", "ABTOMaTU3MpPOBAaHHOE NPOEKTUPOBAHUE
3manuii 1 coopykenuii"] / A. A. Cemenos, A. A. ManspeHko.
MockBaMockBa: CKAJl COOPTACB, 2018. - 218 c. ISBN
978-5-903683-26-0978-5-4323-0013-3. Ok3eMIISApBI: BCETO

3. |MBanoB, Bmamumup  BukropoBuu.  MaremaTuueckoe 15/
moaenupoBanue [Tekcr] : yuebnoe mocobue / B. B. MBanos, | https://portal.volgatech.net/b
O. B. Ky3bpmuna, MunucrepctBo oOpa3oBanus u Hayku | 00ks/lvanov_Matematichesk
Poccwuiickoit  ®eneparnu, PI'BOY BIIO "IoBomxckuii| oye_modelirovaniye 2021.p
roCy/1apCTBEHHBIN TEXHOJIOTMYECKUM yHUBEpCUTET". 2-€ U3 1., df
ucnp. u gon. Momkap-Ona: III'TY, 2021. - 114 c. ISBN 978-
5-8158-2246-7. Dx3eMIusIpsl: Bcero 15.
4, |MOJNOTHHKOB, B. S MexaHuka  KOHCTPYKLIMH.
Teopernueckass Mexanuka. ComporuBienue Marepuanos|https://e.lanbook.com/book/2
[Dnexktponnblii pecypc] / MonotaukoB B. f. Cankr- 11064
IletepOypr: Jlaus, 2022. - 608 c. ISBN 978-5-8114-1327-0.
5. |BacunbkoB, I'. B. CrpourenvHas MexaHuka. JluHamMuka u
YCTOMUMBOCTh  COOpY)KeHui [Dnekrponnsiii  pecypc] /[https://e.lanbook.com/book/2
Bacwibkos I'. B.,byiiko 3. B. Cankr-IlerepOypr: Jlans, 2022. 11133
- 256 c. ISBN 978-5-8114-1334-8.
SJIEKTPOHHBIE OFPA30OBATEJIbHBIE PECYPCHI
1. |XKypnan CADmaster : ”HTEpHET-BEpCHUS H3/IaHUS https://www.cadmaster.ru/
2. |XKypnan "CAIIP u I'pauka" https://sapr.ru/
3. |Kypuan "CAITP-xypuan" https://sapr-journal.ru/
4. |’Kypnan "ABTOMAaTH3aIUsI B IPOMBIIUICHHOCTH" http://avtprom.ru/

6.2. MarepuanbHO-TeXHUYECKas 0a3a ¥ IporpaMMHOe oOecrieueHe

NeNe | Ayautopuu st npose- | [lepeueHb OCHOBHOTO 000pyJOBaHUS [IporpamMmmHuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
ThI U IIPOBEJIEHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 212 (1) [Mepconanbubiii komnbrorep 3 Safe[Microsoft Windows
RAY S333 (12), TIK ICL RAY |Enterprise, Microsoft

S902.1,x1maBuar. , MEIIIb,1aTd KopA
3M,MOHUTOP ViewSonic 21,5"
VA2248-LED (1), Kommnekt
yueOHoit mebenu (1)

Office Standard, AreHTt
Dr.Web, Kommuektr IIO
JUIS PEIIeHUs] OCHOBHBIX
MOJIb30BaTEILCKUX 3ajad,
JINPA-CAIIP 2018 PRO,
STARK ES 2019, SCAD
Office s64, NormCAD,
[IporpamMMHBIl KOMILJIEKC
JIMPA 10, IInardopma
nanoCAD, I[TporpamMmmHbIit




kommiaexkc  JIMPA 10,
NormCAD, SCAD Office
s64, STARK ES 2019,
JIMPA-CAIIP 2018 PRO,

2. 255 (111

IIK RAY S902.4(xnaB.,MblIlIb
ontuy.,naukopa,UITO ,MOHUTOP
21,5 " View Sonic (1), IIK H404,2

420W/Intel Core i3
540/knaB.,MBIIIb,MOHHMT. 21,5"
VA2248-LED (6), Komruiekt

yueOHoit mebenu (1)

ITnatdhopma nanoCAD
Microsoft Windows
Enterprise, Microsoft

Office Standard, Arenr
Dr.Web, Kommiextr IIO
JUIS pelleHUsT OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
JINPA-CAIIP 2018 PRO,
STARK ES 2019, SCAD
Office s64, NormCAD,
[IporpaMmMHBII KOMILIEKC
JIMPA 10, IInardopma
nanoCAD, I[IporpamMmMHBbIit
xkommiaekc JIMPA 10,
NormCAD, SCAD Office
s64, STARK ES 2019,
JINPA-CAIIP 2018 PRO,
ITnardopma nanoCAD

Pazmen 7. ®OPMbl KOHTPOJISI OCBOEHUA AUCHUITIMHBLI ®OHJ OLEHOYHBIX

CPEJICTB

KpI/ITCpI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOCHHUC TCOPCTUUCCKOTO MaTCpHraia (06’beM 3HaHHI>i, FJ'IY6I/IHa YCBOGHI/IH), npeaAyCMOTPECHHOT'O

paboueil mporpamMmoit;

- YMEHHE Wu3jaraTb MaTepuan (Y4eTKOCTh, TPaMOTHOCTb H3JIOKEHHUS Marepuana, TOYHOCTh U
MOJIHOTA BOCITPOU3BEICHUS YI€OHOTO MaTepHraa);
- YMEHHE MPUMEHAITh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUISCKUX 3aJaHUM.
Ixanma OILICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepun oneHnBanus
2JIEMEHTOB OLICHUBAHMSI
KOMITETEHIIUH
IToporossIii OOyuvaromuiics MMeeT 3HaHUS OCHOBHOIO Marepuana,| yaoBier-
YPOBEHB IIPOSABIIAIET YMEHHUE JIOTUYHO €ro u3jlararb, HO MOJKET| BOPHUTEIBHO
JOTyCKaTh ~ HETOYHOCTM B UBJIOKEHUU  MaTepuana,
HE/JIOCTaTOYHO TMpaBUIbHBIE (OPMYIMPOBKH, HCIBITHIBAET
3aTPyJHEHUS B BHIIIOJIHEHUH IPAKTHUECKUX 3aJaHUMH.
[IponBunyteiii  |OGyuaromiuiicss TBepIO 3HaeT MPOrpPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHB U3JlaraeT €ro IpaMOTHO M IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
IIPUMEHSIET TEOPETUYECKUE TIOJOKEHUS NIPU  PEIIECHUU
MPaKTUYECKUX BOIMPOCOB U 3ajad, BiafieeT HEOOXOIUMBIMU
HaBbIKaMU M IIPUEMAMH UX BBIOJIHEHUS
Bricoknii ypoBerb |OOydaromuiicss TIy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIN| OTIUYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jjaraer,
JacT MCUYEPIIBIBAIOIME OTBETHI HA ITOCTABJICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3bIBAETCS TEOPHUSI C IPAKTUKOM, IPU 3TOM




oOyuaromuiicss He  3aTpygHseTcs C  OTBETOM  IIpH
BUJION3MECHCHUN  3aJaHus, CBOOOJHO  CIpAaBISETCS C
3ajlayaMy, BONPOCAMU U JIPYTHMH BHJIAMH HPUMEHCHUS
3HAHWW, T[I0Ka3bIBACT 3HAKOMCTBO C MOHOTpadUUeCKON
JUTEPATypOil, TNEPUOANYCCKHMH HW3IaHHUSMH, IPABUIBHO
00OCHOBBIBACT MPHHATBHIC pEIICHHUs, CBOOOTHO BIaJceT
Pa3HOCTOPOHHMMH  HABBIKAMH, IPHEMaMH  BBIOJHEHUS
MPAKTUYECKUX paboOT

7.1. IlpoMexxyTOouHast aTTecTalus 00yJaromuxcs
[TpomexxyTodHast arTecTarysl 00yJaroNIMXcs HAMPaBJICHA HA OICHUBAHHUE PE3YJIbTaTOB OOYYCHHUS
M0 TUCIUILIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.

[lpumepsl THIOBBIX KOHTPOJBHBIX 33JaHWid ©3 0a3el (OHIA OIEHOYHBIX CPEACTB IO
00pa30BaTeNIbHOI MporpamMmme.

KonTposabHoe 3aganue

Ha xpanenun HaXoAsATCs HUIMHAPUYECKUE CTaIbHbIE EMKOCTH C KEPOCHHOM AuameTpoM 0,8 M,
BbicOoTa éMKOCTEH 1,0 M. EMKOCTB onupaercs Ha 1MoJt 0 KOHTYPY CTCHKH.

TonmmuHa CTeHOK cTanbHBIX €MkocTed 1,0 MM, TIOTHOCTH cTamu p = 7850 Kr/m3, MOAYNb
yrnpyroctu E = 206000 MIla, koaddumnment [lyaccona v = 0,2.

[TnotHOCTH KepocuHa 820 kr/m3. CriegoBaTENBHO, IaBICHNE HA CTEHKH U JHO cocyaa 8044,2 H/m2

BremonaHuTh pacucT. Onpez[eJme MaKCUMAJIBbHBIC I[G(bOpMaIII/II/I CTCHOK 1 JHA EMKOCTH C
KEPOCHUHOM. OHpeI[CJII/ITI) MAaKCUMAJIbHBIC HAIIPSIKCHUA B 3JICMCHTAX CTCHOK M JIHA €MKOCTH U
CACIaTh MMPEIJIOKCHUEC 10 MAPKE CTAIN JJIA €MKOCTeH (HO pacd4€THOMY COIIPOTHUBIICHUTIO CTaJ'II/I).

HepequL BOIIPOCOB HJIs1 TPOBCACHUA HpOMe)KYTOQHOIZ aTTeCTaluu

TecTroBble BOIIPOCHI

Bompoc 1.

W3BecTHBIE aNTOPUTMEI pENIeHuUs 00IIel CHCTeMBI ypaBHEHH paBHOBecHsI MKD MOXKHO pa3nenwTs Ha 1Be
TPYIIIBL: MPSMbIE METOMBI H ...

1) BEeKTOpHBIE METOABI

2) MaTpUYHbIE METOIBI

3) uTepanioHHBIE METO/IbI

4) TUTIOBBIE METOIbI

Bompoc 2.

B anroputme MKD ncnons3yercs cucrema KOOpAUHAT, IIPUBA3aHHAs KO BCEH KOHEYHO-2JIEMEHTHOW MOJEIN,
Ha3blBaeMas ...

1) nonsipHas

2) CTpyKTypHas

3) oObekTHas

4) obmrast

Bompoc 3.

O0s13aTeNBbHBIM 3TAlIOM KOHEYHO-3JIEMEHTHOTO MoaenupoBanus B nporpamme JIMPA-CAIIP sBasercs ...
1) ykazanue rpynn yHUGHUKAINA UTS JIEMEHTOB

2) yKa3zaHHe HArpyXCHHUI Ha Y3JIbl U 3JICMEHTBI

3) ykazaHue TUIa CBA3H I KaXIOT0 y3j1a CXeMbI




4) YKa3aHUEC THIIA HIapHUPa JUIA KAXA0T0 y3Jia CTCPIKHA

Bompoc 4.

MaxkcumaiibHOe KOIHYIECTBO CTENeHEH cBOOOIBI TPH KOHEYHO-IEMECHTHOM MOJICITHPOBAHUN COCTABIISIET . ..
1) 2 (1 nepemeruenue u 1 MOBOPOT)

2) 4 (2 mepeMelieHus u 2 IOBOPOTA)

3) 6 (3 mepeMelIeHus 1 3 OBOPOTA)

4) 8 (4 nepemernienus u 4 IOBOPOTa)

Bompoc 5.

KonudecTBo y3110B 3JIeMEHTa «IIACTUHAY MPH KOHSYHO-JIEMEHTHOM MOJICINpPOBaHUY B porpamme JIMPA -
CAIIP paBHO ...

1) 3 nm 4

2)2 nm 4

3)3wm 5

4) 2 unu 3

Bompoc 6.

KonudecTBo y3110B 00bEMHOTO 3JIEMEHTA MIPU KOHEYHO-3JICMEHTHOM MOJICTTHpOBaHuu B nmporpamme JIMPA-
CAIIP paBHoO ...

1) 2 nm 4

2) 6 unm 8

3)4 i 6

4) 4 ynm 8§

Bompoc 7.

JuanoroBoe okHO «IlokazaTb» ¢ aTpuOyTaMu MPeACTABICHHS pacIeTHOM CXeMBI Ha 3KpaHe MPH KOHEYHO-
3neMeHTHOM MozenupoBanuu B mporpamme JIMPA-CAIIP BbI3bIBaeTCS KOMaHIOM. . .

1) aTpubyThI

2) ynakoBKka

3) Mmozmenb

4) ¢naru pucoBaHUs

Bompoc 8.

KoHncTpyupoBaHue CTEp>KHEBBIX 2JIEMEHTOB B PE3YJIbTaTe KOHEUHO-3JIEMEHTHOI'O aHAJIN3a PACYETHOM CXEMBI B
nporpamme JIMPA-CAIIP BO3MOXHO TOJIBKO IJIs1 CTEPKHEH ¢ Ha3HAUEHHBIMY TapaMeTpaMH. . .

1) marepuamnoB

2) mapHUpPOB

3) Harpy3ok

4) )xecTKoCTEH



