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Llenn ocBoeHUA ANCLMNAUHDI.

K ocHoBHBIM HeJasaM OCBOCHHMA JUCIMIIINHBI «MeTtamnniyecKue KOHCTPYKOUHN» CICAYCT
OTHCCTH:

- (bOpMHpOBaHHe 3HAaHUU O COBPCMCHHBIX MCTAJNIMYCCKUX KOHCTPYKIUAX, MNPUMCHACMBIX B
IrpaXX1aHCKOM U IMPOMBIIIJICHHOM CTPOUTCIILCTBE;

— TOJTOTOBKA CTYJCHTOB K JIEITEIBHOCTH B COOTBETCTBUU C KBATH(PUKALMOHHON XapaKTEpPUCTUKOM
cnenuanucta 1o HampasyeHuo 08.05.01 «CTpouTensCcTBO yHUKANbHBIX 3aHUM U COOPY)KEHUI», B
TOM 4ucie (OPMHUPOBAHHME YMEHHH MO pacueTaM METAUIMYEeCKUX KOHCTPYKLUH, MO OBJIAJCHUIO
HaBBIKAMHM KOHCTPYHPOBaHHUs Hamboyiee paclpOCTPaHEHHBIX METAIIMUYECKUX KOHCTPYKIHH, a TaKxke
3aKperieHHe MPHOOPETEHHBIX HABBIKOB B MPOIIECCE BBIMOJHEHHS KYPCOBOTI'O IIPOEKTA.

K ocHOBHBIM 3agavyaM OCBOCHHA AW CHUIIINHBI «MeTtannndeckue KOHCTPYKIOHUMN» CIICAYCT OTHCCTU!

- u3ydeHue PU3NKO-MEXaHUISCKUX CBOMCTB CTaJIeH U CIIJIaBOB aTIOMUHUS, TPEOOBAHMS K HUM U
METO/Ibl OLEHKHU ITPUTOJJHOCTH K UCIIOJIb30BAHHUIO B KOHCTPYKLIMH;

- Ha OCHOBE HKCIIEPUMEHTAIBHOM U TEOPETUUECKOM 0a3bl M3yueHHe CONPOTUBICHUI MeTaa
n3rudy, CXKATUIO, PACTSDKEHUIO, KDYUYCHHIO M COBPEMEHHBIX METOOB PacyeTa 3JIeMEHTOB KOHCTPYKIMN
C MCIIOJIb30BaHUEM JIEKLIMOHHOTO MaTepuaa, MPaKTHUECKUX U JIAOOPATOPHBIX 3aHATUI ¢ IPUMEHEHUEM
($U3NYECKUX U KOMIBIOTEPHBIX METOJIHK;

- W3y4YeHHUEe NMPHUHLHUIIOB KOMIIOHOBKH, CTATUYECKHX PAacueTOB, MPOBEPKU HECYIEH CIIOCOOHOCTH
U TpeOOBaHMM MPUTOJHOCTH K HOPMAJIbHON AKCIUTyaTallud METAJUIMYECKUX KOHCTPYKITHMA
IIPOMBIIIJICHHBIX U TPAXKIAHCKUX COOPYKECHHU;

- 3aKpeIUIeHUE 3HAHUH CTYZEHTa ITyTeM BBIIIOJHEHUsI KypcoBoro npoekra «lIpoextupoBanne
METAJNINYECKUX KOHCTPYKLUUN OJTHO3TAaXXHOI'O ITPOMBIIIJIEHHOTO 3IaHUS.

1.  Mecro qucuuniaunbl B crpykrype OOII cnenuanurera.
Jucuumnza «MeTauindeckue KOHCTPYKIMKU» OTHOCUTCS K YHMCITy 00s3aTeNIbHOM YacTu

bnoka 1 ocHOBHOI 00pa30BaTEIbHON MPOTrPaMMBbI CIIELIUATUTETA.
Pabouast mporpaMMa JTUCHMILIMHBI COCTaBjieHa B cooTBeTcTBUU ¢ TpeboBanusmMu ®I'OC BO ¢
yueroMm pekomenaauuidi OOIT BO no cnenumansrocT 08.05.01 CTpouTensCTBO YHUKANBHBIX 34aHUN U
coopy>keHui u npodpuio «CTPOUTETHCTBO BBICOTHBIX M OONBIIEHIPOIETHBIX 3JaHUN U COOPYKEHUI.
Jucnunnuna «MeTtamuniyeckue KOHCTPYKIUM» SBJseTCs qucHuIinHoi cneruanuzanuu OOl
(b.1.1.33) 1 B3aumMocCBsI3aHa JIOTUYECKH U COJIEPKATETbHO-METOIMYECKU CO CIIETYIOIUMHU
qucuMIimHamMu U npakrukamu OOIT:
- UmxenepHas rpaduka;
- Maremaruka,;
- ®u3uKa;
- Undpopmaruka;
- ConpoTuBIIEHUE MATEPHAJIOB;
- Teopernueckas mexaHuKa;
- CTpouTtenpHas MEXaHUKa U HaJEKHOCTh CTPOUTENBHBIX KOHCTPYKIIMIA;
- ApXHUTEKTYDa;
- OcHoBaHus U (PyHIAMEHTHI COOPYKESHUH.



2. IlepedeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHS MO JUCHUILINHE (MOAYJIIO),
COOTHECeHHbIE € IJIAHMPYEMBIMHU pe3yJIbTATAMHU 0CBOCHHS 00pa3oBaTe/IbHOM
NPOrpamMMBbl.

B pe3ynpTare 0CBOEGHUS AUCHUILIMHBI (MOIYNs) y 0Oydaromuxcsi (GOpMHUPYIOTCS CIIEIyIONne
obmenpodeccuoHaabHble U TPOPECcCHOHANbHbIE KOMIIETEHIIMH, M JOJDKHBI OBITH JOCTUTHYTHI

CIIEAYIOIINE PE3yIbTaThl 00yUeHHs KaK 3Tan (OpMUPOBAHMS COOTBETCTBYIOIINX KOMIETECHIIUI:

B pesyabTarte

TEXHOJIOTUH JUTsS pabOTHI
¢ uadopmarmen u
pUOOpEeTEeHUsT HOBBIX
3HaHUM B
npodeccuoHanbHOM
NeATeIbHOCTH,
IIPUMEHATH B IIPOEKTHOU
JEeATeIbHOCTH CPECTBA
aBTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS

OCBOEHMA
Kon o0pa3oBaTebHOM Ilepeyenb NIaHUPYEMBbIX Pe3yJIbTATOB

KOMIIeTeHI[UH NPOrpaMMblI 00y4eHMs Mo AUCHUIINHE

o0yuaruuiicst 10J1KeH

o0axaTh
3HATh: METO/bI U CpeACTBa (GPU3NUECKOTO U
YUCJIEHHOTO (KOMIIBIOTEPHOTO)
MOJICIIMPOBAHUS, UCIIOIIB3Y S
(byHIaMeHTaJIbHBIE HAYKH;
CrnocoOHOCTRIO penaThb
NPUKIIaHbIE 321241 yMeTh: HCIIONb30BaTh YHUBEPCAIbHbIC U
— CTpOMTENbHOI oTpacyy, | CICUMATH3UPOBAHHEIE IPOrPAMMHO-

HCTIONB3YS TEOPHIO 1 BBIUMCIIUTENIbHBIE KOMILIEKCH U CHUCTEMBI

METOIBI aBTOMATH3UPOBAHHOT'O MPOEKTUPOBAHMS;

(bynnaMeHTANBHEIX HayK BJIaJIeTh: CIIOCOOHOCTBIO BECTH pa3paboTKy
ACKU3HBIX, TEXHUYECKUX U PA0OYNX MPOESKTOB
YHUKAJIbHBIX OOBEKTOB.

OIIK-2 CrnocoOHOCTBIO 3HaTh: HOPMAaTUBHYIO 0a3y B 001acTH
aHAJIM3UPOBATE U IIPOCKTUPOBAHUS U, KAK AHAJIU3UPOBATH U
TIpeACTaBIATE IPECTABIATH MH(POPMALIHUIO;
uH(pOPMALIHIO,

HPUMCHATD yMeTh: IPUMEHATh HHPOPMALMOHHBIE U
HHOPMALMOHHBIE 1 KOMIIBIOTEPHBIE TEXHOJIOTUHU TS pabOTHI C
KOMITBIOTEPHBIE

uH(popManueld 1 nMpuoOpeTaTh HOBbIC 3HAHUS B
npodecCuOHATBEHOM IS TEINBHOCTH;

BJIAJIeTh: IPUMEHEHUEM B ITPOEKTHOM
NESITEILHOCTH CPEICTB aBTOMATHU3UPOBAHHOT O
IIPOEKTUPOBAHUS




OIIK-11 CrnocoOHOCTBIO 3HATh: METO/bI PEILICHUS HAYYHO-TEXHUYECKUX
OCYIIECTBIIATD 3a/1a4 CTPOUTEIIbHBIX KOHCTPYKLIMA;
IIOCTAaHOBKY U pELICHHE
HAy4YHO-TEXHUUECKUX YMeTb: BBIIOJHATH SKCIIEPUMEHTAJIbHbIE
3a[1a1 CTPOUTEIIBEHOU HCCIEA0BAHUS U MAaTEMaTU4YECKOe
OTpaciiy, BBINOIHATD MOJIETHPOBAHHE;
AKCIEPUMEHTAIIbHBIE
HCCICAOBAHUA H BJIa/IeTh: YMCHUEM aHAJIU3UPOBATh
MaTeMaTHHCCKOC pE3yNIbTaThl UCCIIEN0BAHUM, OCYILIECTBIIATH
MOJIETTUPOBAHUE,
OpraHM3aI1IO BHINOJIHEHHS HAyYHbIX
aHAJIN3UPOBATh UX .
PE3yIIBTATEL, HCCIIEI0BaHUI
OCYIIECTBIIATH
OpraHH3aIHIo
BBIIIOJIHEHUS] HAYUHBIX
HCCIIE0OBAHUMI
IK- 1 CrnocoOHOCTBIO 3HaTh: HOPMATUBHbBIE [TPABOBLIE AKThI
OCYIECTBIIATD Poccutickoit denepanuu, HOpMAaTUBHBIC

pa3paboTKy H
odopmIIeHrEe TPOSKTHBIX
pelieHnii Mo 0ObeKTaM
I'PalOCTPOUTEIBLHON
JEATeNIbHOCTH

TEXHUYECKUE M PYKOBOJSIINE JOKYMEHTHI,
HAYYHO-TEXHUYECKHE MTPOOIEeMBI U
NEPCIIEKTUBBI PA3BUTHSI HAYKHU, TEXHUKH U
TEXHOJIOTHH, OTHOCSIIHECS K cepe
I'PaJOCTPOUTEIBHOM IESTETLHOCTH,
COBpPEMEHHBIE CPEJICTBA aBTOMATU3AINH B
cdepe rpaoCcTpOUTEIHHON AEATEIBHOCTH,
BKJIFOYasi aBTOMaTH3HPOBAHHBIC
MH(POPMAIMOHHbIE CUCTEMBbI, PYKOBOISIINE
JOKYMEHTHI 110 pa3padoTke U 0(hOPMIICHUIO
TEXHUYECKOM TOKyMEHTaluu B cepe
I'PaJOCTPOUTEILHON NS TETHHOCTH.

YMeTh: HAXOAUTh, aHATU3UPOBATH U
UCCIIeIOBATh HHPOPMAITUIO, HEOOXOIUMYIO ISt
TEXHUYECKOTO ¥ OPraHU3alMOHHO-
METOJIMYECKOTO PYKOBOJICTBA ACATEIHHOCTHIO
0 MPOSKTUPOBAHUIO OOBEKTOB
IPaOCTPOUTETHHON JAeSITEeNEHOCTH, BKITIOYAs
MOHHUTOPHUHT Ka4ecTBa TaKOW OIICHKH,




UCIOJIb30BaTh HHPOPMALMOHHO-
KOMMYHUKAIITUOHHBIE TEXHOJIOTHH B
npodecCHOHATIBHOMN AEATENILHOCTH B cepe
MH)XEHEPHO-TEXHUYECKOTO IIPOSKTUPOBAHUSI.
Baaners: HEOOXOIUMBIMU CBEICHUSMHU B XO/1€
KOMMYHHMKAIUN B KOHTEKCTE
npo¢ecCHOHATIBHOMN JEATENILHOCTH B cepe
MH)XEHEPHO-TEXHUYECKOTO MPOSKTUPOBAHMUS,
OPTraHU30BBIBATH M KOOPAUHUPOBATH PabOTHI 11O
MH)XEHEPHO-TEXHUYECKOMY MTPOCKTHPOBAHUIO
00BEKTOB TPaIOCTPOUTENHHON IEATEIILHOCTH.

IIK-5 CnocobHocTbio 3HaTh: TpeOOBAaHUS HOPMATUBHBIX ITPABOBBIX

OCYIIECTBIISATh KOHTPOJIb

33 XOTOM BBITTONHEHIS aKTOB, HOPMATUBHO-TEXHUYECKUX U

NPOEKTHBIX paboT, HOPMaTUBHO-METO/IMYECKUX JOKYMEHTOB MO

TIPOBOJIUTE MIPOEKTUPOBAHUIO U CTPOUTEIILCTRY.

COTJIaCOBAHUS U clavy

paGoT 3aKa3uuKYy, YMerb: OCyIIECTBIIATH IPOLIECC

OpPraHU30BLIBATH U IMPOCKTUPOBAHUA 00BbEKTa KaIlUTAIBHOTO

OCYIIECTBIIATH CTPOUTEIBCTBA, PEKOHCTPYKIIUH,

aBTOPCKHI Ha30p 32 TEXHUYECKOTO NIEPEBOOPYKEHUS U

cobroneHneM 5 MOJIEPHHM3AIIUH, HOPAIO0K CAAYH IPOEKTHOM,

TPOCKTHBIX PEIICHIH paboueii TOKYMEHTAIlUU TEXHUYECKOMY
3aKa3uMKy, HOPMATUBHBIE JTOKYMEHTHI,
periiaMeHTUPYIOIINE OCYIIECTBICHUE
aBTOPCKOT'O HaJ30pa MpU CTPOUTENILCTBE U
BBO/JIE B IKCILIyaTaIUIO.
Baagernb: ocyliecTBiIeHHEM aBTOPCKOTO
HaJ30pa 3a COOMIOICHUEM MTPOCKTHBIX
peLIeHui.

IK- 6 CrocoOGHOCTRIO K

PYKOBOJACTBY
MOAPAa3ACICHUEM I10
IIOATOTOBKE pasjena
IIPOECKTHOM
JOKYMEHTAlUU Ha
METAJUIMYECKUE
KOHCTPYKLHUHU

3HaTh: TpeOOBaHMUS 3aKOHOAATEIILCTBA
Poccuiickoit denepanuu 1 HOPMaTUBHOU
TEXHUYECKON JOKYMEHTAlUU B
CTPOUTEIIBCTBE, B TOM YHCIIE BEJIOMCTBEHHOM,
10 IPOEKTUPOBAHUIO 3JaHUN U COOPYKECHUM
13 METAJUIMYECKUX KOHCTpYKLui. MeTtonuka
IIPOCKTUPOBAHUS CTPOUTEIIBHBIX
MeTaJNIN4eCKUX KOHCTpyKuui. Cpencrea




ABTOMAaTU3UPOBAHHOIO MPOECKTUPOBAHUS
METAUTMYECKUX KOHCTPYKLUU.

YMerTh: IpoBepATh COOTBETCTBUE
pa3pabaTbIBaeMbIX TPOEKTOB U TEXHHUYECKON
JTOKyMEHTAIlMH TpeOOBaHUAM HOPMATHUBHBIX
JOKYMEHTOB, BBIIIOJHATH TEXHUKO-
SKOHOMUYECKUN aHAIIN3 IPUHATHIX PELICHUN
npu pa3paboTKe pazjena MPOESKTHOM
JOKYMEHTAllUU HAa METaJUIMYECKUE
KOHCTPYKLHUH JUIS 3aHUN U COOPYKECHU,
PYKOBOJIUTH pa3pabOTKOM MPOEKTOB 110
MPOEKTUPOBAHUIO OOBEKTOB C MPUMEHEHUEM
METAUTMYECKUX KOHCTPYKLUU.

Biaagerb: noArOTOBKON U YTBEPKACHUEM
3alaHUM Ha IPOEKTHYIO TOKYMEHTALUIO
paszena Ha METaJUINYECKUEe KOHCTPYKIIMY [
3JaHUU U COOPYIKEHUH, COIJIaCOBaHUE
JOKYMEHTALUU pa3/iesa IPOEKTHON
JOKYMEHTAlUU, YTBEPKICHUE ITPOCKTHOMN
JOKYMEHTAlUU pa3/ielia Ha METAJTINYECKUE
KOHCTPYKLUH JUIS 3JaHUN U COOPYKECHUI.

CrnocoOHOCTBIO
OCYIIECTBIIATh
aBTOPCKUU HAJ30D 3a
coOII0ICHUEM
IIPOCKTHBIX PELICHUN
paszena IpOeKTHOU
JOKYMEHTAIMU Ha
METaJJINYECKHE
KOHCTPYKLUHU

3HaTh: CIIPaBOYHYIO U HOPMATHUBHYIO
TEXHUYECKYIO JJOKYMEHTALUIO B
CTPOUTENILCTBE, B TOM YHCIIE 3apyOeKHYIO U
BEJIOMCTBEHHYIO, I10 IPOCKTUPOBAHUIO 3IaHUN
U COOPYKEHUM C IPUMEHEHUEM
METAUIMYECKUX KOHCTPYKLIUH,
OpraHU3alMOHHO-METOAUYECKHUE TOKYMEHTHI,
perIaMEeHTUPYIOIIHE OCYILECTBIICHUE
aBTOPCKOT'0 HaJ30pa IPU CTPOUTEIILCTBE U
BBOJIC B AKCILTYaTaI[I0 OOBEKTOB C
IIPUMEHEHUEM METAININYECKUX KOHCTPYKIUH,
IpaBUjIa IPUMEHEHUS TPO(HEeCCHOHATBHBIX
KOMIIBIOTEPHBIX IIPOrPAMMHBIX CPEACTB IS
oopmieHus nmpeanrcaHuii, BHECEHHBIX B
JKypHAaJl aBTOPCKOTO HAA30pa IpU
CTPOUTEIILCTBE 3JaHUN U COOPYKEHHUH,
TpeOOBaHUS PAIIMOHAIBHON 1 0€30TacHOMN
OpraHu3aluy aBTOPCKOro HaaA30pa Mpu




CTPOUTENHCTBE OOBEKTOB.

YMeTh: OpraHu30BBIBATH U IPOBOIUTH paboTy
10 aBTOPCKOMY HAaJ[30pY 3a CTPOUTEIBCTBOM
00BEKTOB C MPUMEHEHHEM METAJUIMYECKUX
KOHCTPYKUHUH, (POPMUPOBATH TOKYMEHTALIHIO O
XOJIe ¥ pe3ysbTaTax aBTOPCKOI0 Haa30pa MpHu
CTPOUTEIILCTBE 3JaHUN U COOPYKEHHUH,
MCTIOJIB30BaTh IPOPEeCcCHOHATBHBIE
KOMIIbIOTEPHBIE IIPOrPaMMHBIE CPEACTBA IS
oopmieHus mpeanrcaHuii, BHECEHHBIX B
JKypHAaJI aBTOPCKOTO HAJ30pa IpU
CTPOUTEIBCTBE 3AAHUN U COOPYKEHUH C
IIPUMEHEHUEM METAININYECKUX KOHCTPYKIUM.

Baaners: KOHTpoOJIEM COONIOICHUS
YTBEPKACHHBIX IIPOEKTHBIX PELICHUN ITPU
BBITIOJTHEHUH CTPOUTEIHbHO-MOHTaKHBIX paboT
B IIPOLIECCE CTPOUTENBCTBA 3MAHUN U
COOPYEHHM U3 METAIUIMYECKUX
KOHCTPYKILHUH, YTOUHEHUE ITPOCKTHOMN
JOKYMEHTAalU!, BHECEHUE U3MEHEHUH B
IIPOCKTHYIO JOKYMEHTALUIO B ClIy4ae
U3MEHEHHUs TEXHUYECKUX PELICHUN IIpU
CTPOUTEIBCTBE 3JaHUN U COOPYKEHUNU U3
METAJUIMYECKUX KOHCTPYKIMH, BEACHUE
JKypHaJla aBTOPCKOT'0 HaJ30pa, COCTABIECHUE
aKTOB OCBHJICTEIILCTBOBAHUS pabOT U MHOM
JOKYMEHTALUU [IPU CTPOUTEILCTBE 31aHUN U
COOPYKEHHUI.

4. CTpyKTYpa M coiep:KaHHe M CIHHUIIJIMHBI.

OO0mas Tpy1I0eMKOCTh AUCIUIUIMHBI COCTABIISIET 6 3aU4€THBIX €IUHMUIL, T.€. 216 akageMUYecKux
yaca (13 Hux 108 yacoB — camocTOsTENIbHAS pabOTa CTYJICHTOB).

Pasﬂenm JUCIHUITIIMHBI «Merannnyeckue KOHCTPYKIIUHN» U3Yy4arOTCs Ha IATOM KYpPCE.

JeBATHIN ceMecTp: JIeKIMH - 36 4acoB; JJAOOpaTOpHBIE pabOThl — 36 YacoB; MPAKTUYCCKHE
3aHsaTHS — 36 yacoB. DopMa KOHTPOIIS — SK3aMEH, KyPCOBOM TIPOEKT.



CrtpykTypa u cojiepkaHue JUCHUIUTUHBL «MeTamuinueckre KOHCTPYKIIMU» [0 CPOKaM U BHUJIaM
paboTHI OTpaKEHBI B IPHIIOKECHUH.

Coaeprxanue pa3aesioB IHCIUIIIHHBI.
JeBATHIN cemecTp

ConeprkaHue JIEKIHil.

1. Bsenenue
OCHOBBI METAJUTMYECKUX KOHCTPYKLUI. MaTepHansl, X CTPYKTypa 1 cBoiicTBa. O01acTh MpUMEHEHUS
METAUIMYECKUX KOHCTPpYKUMA. X BuAbl. MeXaHnuecKrue CBOMCTBA CTAJEN U aJFOMUHUEBBIX CILIABOB.
[TonsaTus 006 ynpyrocTu, miIacCTUYHOCTH, CTAPEHUH, BBIHOCIMBOCTH, IPOUYHOCTH, KOHIICHTPALIUU
HanpspkeHuid. Kiaccuduxkanus cranei.

2. Pabora cramu mojn Harpy3koid. OCHOBBI pacyeTra METATMYeCKuX KOHCTpyKuui. ITonsatus o6
YAApHOH BA3KOCTHU CTaJIeH, SIBJICHUU HAKJIENA, XPYIIKOE U BA3KOE pa3pyLICHUE.

Meron pacuy€ra METANIMYECKUX KOHCTPYKIUH. [IepBoe u BTOpoe npenenbHoe COCTOSHUS.
HopmartuBHble 1 pacuéTHbIe HAarpy3ku u conpoTusieHus. Knaccudukamus Harpy3ok. Bus
HaIPsHKEHHOTO COCTOSIHUSA 3JIEMEHTOB KOHCTPYKLUH.

3. CoenuHeHHMs METAUIMYECKUX KOHCTPYKLUHMH, HuX pabora u pacuer. Buapl coeauHeHuit
METAJNINYECKUX KOHCTpyKUui. CBapHble coeauHeHMs. bontoBble coenuHeHusa. CoenuHeHus Ha
3akn€nkax. [IpeumyiecrBa u HenocTaTku. Pacd€r yrioBbIX U CTBIKOBBIX CBAPHBIX IIBOB.

Pacuér 6onToBbIX coequHenuil. Paborta u pacuér coeMHEHH Ha BBICOKOIIPOYHBIX O0JITaX.

ToueuHass KOHTaKTHas cBapKa. DJIEKTPO/Ibl, IPUMEHSEMBIE TIPU CBapKE.

4. Bunel cBapku. TUIBI CBApHBIX COEAUHEHUN. DIEKTPO/IbI, IPUMEHSEMBIE ITPU CBAPKE.
MexaHu3upoBaHHas 1yroBasi CBapKa B yIJIEKUCIIOM raze. MexaHu3upoBaHHas yroBas cBapka
MOPOIIKOBON MPOBOJIOKOI. ABTOMaTH3UPOBaHHAs yroBasi cBapKa Mo (piarocoM. DIIeKTpoIIaKoBast
cBapka. ['azoBas cBapka. KoHTakTHasl CThIKOBasi CBapKa COMPOTUBIIEHUEM.

5. Banku u 6anounbsle KOHCTPYKIMU. HopManbHbIH U YCIOKHEHHBIN TUIT OaJTOYHBIX KOHCTPYKIIUH.
banku HacTuia, BcrioMoratensHbie Oaliku, Ti1aBHbIe Oanku. Turbl conpspkeHus 6amok. Pacuér 6amox
HACTHJIa U BTOPOCTENEHHBIX OanoK. Pacyér BHICOTHI CBapHOI, COCTaBHOM I1aBHOM Oanku. Pacuér
0anky Ha OOIIYIO0 U MECTHYIO yCTOWYMBOCTh. Onpenenenue mara 6anok Hactuna. Pacu€r craapHOro
HacTuia. PacuéT MOHTa)KHOTO CTHIKA TJIaBHOM OaJIKH.

6. LleHTpanbHO cKaThle KOJIOHHBI. BuAbl KOJOHH (CILJIOIIHOIO CEYEHUs U CKBO3HBIE). THUIIBI cCeueHU
kosioHH. [Ton6op ceuenust komaonH. Mx pacu€r Ha ycToHUMBOCTh. OnpeieTieHne PaCCTOSHUSI MEXKITY
BETBSMU KOJIOHH M PAaCCTOSIHUS MEX/Y COSAMHUTENbHBIMU TUIaHKaMH. CocTaBHbIE YacTu 0a3bl
KOJIOHHBI U €€ orojioBka. VX pacuér. AHKepOBKa ONOPHOM IUIMTHI KOJIOHHBI.

7. BHELEHTPEHHO CXKaTble KOJIOHHBI. TpH THUIIAa BHELEHTPEHHO CXKATbIX KOJOHH IPOU3BOJICTBEHHBIX

3JIaHUI:

-[IOCTOSTHHOT'O T10 BBICOTE CEYCHHUsI C KOHCOJIBIO JUIS MOAKPAHOBOM Oaliku, MpUMEHSEMbIE ITPU BBICOTE
710 HIDKHET o mosica (pepmbl He 6osiee 12 M 1 rpy30MoAbEMHOCTHIO MOCTOBBIX KpaHoB He Ooinee 20T;

-IIEPEMEHHOT0 0 BBICOTE CEUEHHS CIUIOLIHBIE W CKBO3HBbIE, NPHUMEHSIEMbIE B Kapkacax
MPOMBIIIJICHHBIX 3JIaHUN TPH TPY30MOABEMHOCTH MOCTOBBIX KpaHOB Oonee 201. KoucTpykuuu
BepxHeH (HaJIKpaHOBOW ) M HMKHEH yacTel KOJOHHBI.

8. KoMIIOHOBKa OJHOATAXXHBIX INPOM3BOACTBEHHBIX 3JaHUKW U pacueT MX KapkacoB. CocCTaBHBIE
2JIEMEHTHI Kapkaca. BepTukanbHble M TOPU30HTAIBHBIE pa3MEphl, YUUTHIBAEMbIE NP KOMIIOHOBKE.
Meronbl pacuéra nomepedHod pambl. Harpysku, yuuTeiBaeMble Npu pacu€re pambl. PacuérHbie
codeTaHus Harpy3ok. OnpeneneHre BHyTPEHHUX YCUITHM, HEOOXOIUMBIX JUIS pacyéTra KOJIOHHBI.



9. INoaxpaHoBBIE KOHCTPYKLUH. KOHCTPYHUPOBaHHE U pacdy€T. Tumbl moaxkpaHoBbIx Oanok. Mx pacuér.
Onpenenenune BeICOTHI Oasiku. Pacuér kpaHoBOil Harpy3ku. Buiel TOpMO3HBIX ycTpoicTB. Pacuér ux
HaNPsHKEHHOTO COCTOSTHUS. Y3JIbI CONPSDKEHUST TOPMO3HON KOHCTPYKLIMH C MTOJIKPAHOBOM OATIKOM.

10. CtponumnbHblie hepMbl TOKPBITHI 31aHuit. Buapl pepm. KoncrpynpoBanue u pacuér.

O6nacte npuMeHeHHs (pepM B KaUeCTBE HECYIIUX KOHCTPYKLUH JJIs1 CTPOIMIIBHBIX MIOKPBITHH 3JaHUH,
U1t MOCTOB, OTIOp JIMHUH 3JeKTporiepeauu, OObEKTOB CBSI3H, TEIIEBUACHUS U pajnoBenaHus (Oamixu,
MayThl), B TPAHCIIOPTHBIX 3CTaKagax, THIPOTEXHUUECKUX 3aTBOPAX, IPYy30I0IbEMHBIX KPAHaX.

I'eomeTprueckue cxembl GpepM, UX ouepTaHue, BUbI pererku. @epmbl ¢ mapamienbHbBIMU TOsSCaMH,
TparneneniabHble, TPEyroibHble, CerMEHTHbIE. METOIbl ONpeeICHUs YCUIIHA B CTEPXKHAX (pepM.
[Ton6op ceuenmii anementoB pepm. Korncrpyuposanue y3mnoB pepm.

Coaepxanue J1abopaTopHbIX pador

B neBsiTom cemectpe

HanmenoBanue
Ne Conepxanue paboThl
n/n JlaGopaTopHoii paboTbI

Onpenenenne SKCIEPUMEHTAIBHO U

VcnipiTanue CTabHOM MPOKATHOW OaliKu TEOPETUYECKU HOPMAJIbHBIEC HAIIPSKEHUS B
Ha MONepeYHbIN U3rud MIOTIEPEYHOM CEUEHHUH Oaliku, MPOBEepKa

3aKOHA UX PaCIpeACIICHUs 110 CEYECHHUIO.

HpOBepKa 3aKOHa paclpCaACICHUA
HOPMaJIbHBIX HaHpH)KeHI/Iﬁ 110
MONnepeIHOMY CCYCHHUIO B 3aBUCUMOCTH OT
2 HcneiTanue ctanbHOrO 6pyca Ha CXXaTue OKCIEHTPUCUTETA IPUIIOKECHUS

MPOAOJIBHON CKUMAKOLIEN CHJIBIL.

[IpoBenenue HaOMIOACHUI HAT| SIBICHUEM

. MOTEPU YCTOMYUBOCTH MPSMOJIIMHEHHOTO

HcneiTanue craiabsHOM MOIOCHL HA

3 . [EHTPATBLHO CKATOTO CTEPIKHS U OMPEICIHUTh

MPOJIOTBHBIN U3THO
AKCMEPUMEHTAIBFHO U TEOPETUIECKH

BEJINYUHY KPUTUYECKOU CHUJIBL.

CoaepxxaHue NPaKTHYECKUX 3aHATHH

B neBsiTom cemecTpe
1.Marepuansl, X CTPYKTypa U cBoicTBa. O01aCTh MPUMEHEHUSI METANTHIECKUX KOHCTPYKIMA. Mx
BUJIbl. MexaHn4ecKre CBOWCTBA CTajlel M alllOMUHUEBBIX criaBoB. [ToHsATHs 00 ynpyrocty,
IUTACTUYHOCTH, CTAPEHUH, BBIHOCIIMBOCTH, IIPOYHOCTH, KOHIICHTPAIMHU HanpsokeHnid. Kimaccudukanms
cTanen.
2. Pabora cramu mojn Harpy3koid. OCHOBBI pacyeTra METAIMYECKuX KOHCTpyKuui. ITonsatus o6
YAApHOH BA3KOCTHU CTaJIeH, SIBJICHUU HAKJIENA, XPYIKOE U BA3KOE pa3pyLICHUE.
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Meron pacuy€ra METANIMYECKUX KOHCTPYKLUH. [IepBoe u BTOpoe npenenbHOe COCTOSHUS.
HopmartuBHble 1 pacuéTHbIe Harpy3ku U conpoTusieHus. Knaccudukamus Harpy3ok. Buas
HaIPsHKEHHOTO COCTOSIHUSA 3JIEMEHTOB KOHCTPYKLUH.

3. CoenuHeHHMs METAUIMYECKUX KOHCTPYKLUHMH, HuX pabora u pacuer. Buabl coeauHeHuit
METAJNINYECKUX KOHCTpyKUui. CBapHble coeauHeHMs. bontoBele coenuHeHusa. CoenuHeHus Ha
3aknénkax. [IpeumyiecrBa u HenocTaTku. Pacd€r yrioBbIX U CTBIKOBBIX CBAPHBIX IIBOB.

Pacuér 6onToBbIX coequHenuil. Paborta u pacyér coelMHEHH Ha BBICOKOIIPOYHBIX O0JITaX.

ToueuHass KOHTaKTHas cBapKa. DJIEKTPO/Ibl, IPUMEHSEMBIE TIPU CBapKE.

4. Bunel cBapku. TUIBI CBApHBIX COEAMHEHUN. DIEKTPO/IbI, IPUMEHSEMBIE ITPU CBAPKE.
MexaHu3upoBaHHas 1yroBasi CBapKa B yIJIEKUCIIOM raze. MexaHu3upoBaHHas IyroBas cBapka
MOPOIIKOBON MPOBOJIOKOI. ABTOMaTHU3UPOBaHHAs IyroBasi cBapKa o (GparocoM. DIIeKTpoIIaKoBast
cBapka. ['a3oBas cBapka. KoHTakTHast CThIKOBasi CBapKa COMPOTUBIICHUEM.

5. banku u 6anoyHble KOHCTPYKIMHA. HopManbHbBIN U yCI0KHEHHBIH THUI 0aJIOUHBIX KOHCTPYKITHH.
banku HacTuia, BcrioMoratensHbie OalIKu, TiIaBHbIe Oanku. Turbl conpspkeHus 0amok. Pacuér 6amox
HACTHJIa U BTOPOCTENEHHBIX OanoK. Pacyér BBICOTHI CBapHOM, COCTAaBHOM I1aBHOM Oanku. Pacuér
0anky Ha OOIIYIO0 U MECTHYIO yCTOWYMBOCTh. Onpenenenue mara 6anok Hactuna. Pacu€r cranpHOro
HacTwia. Pac4ér MOHTaKHOTO CTHIKA TTIABHOU OaJIKH.

6.1llenTpanbHo cxaTble KOJOHHBL. BUJIbI KOJIOHH (CIUIOITHOTO CEYEHUS M CKBO3HbIE). THUIIBI ceueHu i
kosioHH. [Ton6op ceuenust komaoHH. Mx pacu€r Ha ycTOHYMBOCTh. OnpeiesieHne PacCTOSHUS MEXKITY
BETBSMU KOJIOHH M PACCTOSIHUSA MEX/Y COCAMHUTENbHBIMU TUIaHKaMH. CocTaBHbIE YacTu 0a3bl
KOJIOHHBI U €€ orojioBka. Ix pacuér. AHKepoBKa ONOPHOM IUIMTHI KOJIOHHBI.

7. BHELUEHTPEHHO C)KaThl€ KOJOHHBI. TpH THIIa BHELIEHTPEHHO CKAThIX KOJIOHH ITPOM3BOJICTBEHHBIX
3MaHUN:

-[IOCTOSTHHOT'O T10 BBICOTE CEYECHHUsI C KOHCOJIBIO JUIS MOAKPAHOBOM Oaliku, MpUMEHSEMbIE IIPU BBICOTE
710 HIDKHETo mosica (pepmbl He 6osiee 12 M U rpy30MOAbEMHOCTHIO MOCTOBBIX KpaHOB He Oosnee 20T;

-IIEPEMEHHOT0 0 BBICOTE CEUEHHS CIUIOLIHBIE W CKBO3HBbIE, NPHUMEHSIEMbIE B Kapkacax
MPOMBIIIJICHHBIX 3JaHUN TPH TPY30MOABEMHOCTH MOCTOBBIX KpaHOB Oonee 201. KoucTpykuuu
BepxHeH (HaJAKPAHOBOM) U HUKHEU YacTeil KOJIOHHBI.

8. KoMIIOHOBKa OJHOATAXXHBIX NPOM3BOACTBEHHBIX 3JaHUKW M pacueT HX KapkacoB. CocTaBHBIE
2JIEMEHTHl Kapkaca. BepTukanbHble M TOPU30HTAIBHBIE Pa3MEphl, YUUTHIBAEMbIE NP KOMIIOHOBKE.
Meronbl pacuéra nomepedHod pamsl. Harpysku, yuuTeiBaeMble Ipu pacu€re pambl. PacuérHbie
codeTaHus Harpy3ok. OnpeneneHre BHyTPEHHUX YCUITHM, HEOOXOIUMBIX JUIS pacyéTra KOJIOHHBI.

9. INoaxpaHoOBBIE KOHCTPYKLUH. KOHCTPYHUPOBaHHE U pacd€T. Tumbl moaxkpanoBbIx Oanok. Mx pacuér.
Onpenenenue BeICOTHI Oasiku. Pacuér kpaHoBoil Harpy3ku. Buiel TOpMO3HBIX ycTpoicTB. Pacuér ux
HaNPsHKEHHOTO COCTOSTHUSL. Y3JIbI CONPSDKEHUSI TOPMO3HON KOHCTPYKLIMH C MTOJIKPAHOBOM OATIKOM.

10. CrponunbHblie hepMbl TOKPBITHI 31aHuid. Buasl pepm. KoncrpynpoBanue u pacuér.
I'eomeTprueckue cxembl GpepM, UX ouepTaHue, BUAbI pereTku. Depmbl ¢ mapaiiebHbBIMU TOsSCaMH,
TparneneniabHble, TPEyroibHble, CerMEHTHbIE. METOIbl ONpeeCHUs] YCUIIHA B CTEPXKHAX (pepM.
[Ton6op ceuenuii anementoB pepm. Koncrpyuposanue y3inoB pepm.
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

Mertoauka mpenojaBaHus AUCHUILUIUHBI «MeTaJulnyeckiue KOHCTPYKLUW» U peaau3alys
KOMIIETEHTHOCTHOTO IOJXOAa B U3JOKEHUM W BOCHOPUATHM Marepuajga MpeaycMaTpuBacT
UCTOJb30BAHUE CIEIYIOIUX AKTUBHBIX M HWHTEPAKTUBHBIX (OPM MPOBEJCHUS TIPYMIOBBIX,
WHIUBUIYAIbHbIX, AyIAUTOPHBIX 3aHATUH B COYETAaHMU C BHEAYJUTOPHOM paboTOi ¢ IeNbio
(dbopMHUpOBaHUS U pa3BUTHUS MPO(PECCHOHANBHBIX HABBIKOB 00YYaIOLTUXCS:

— MOATOTOBKA K BBHIIIOIHEHHUIO J1a00PaTOPHBIX pabOT B T1ab0OpaTOpHsIX By3a;
— 3alUTa U MHIUBUAYATIbHOE 00CYK/ICHHE BBIMOIHIAEMBIX 3TAllOB KypCOBOT'O MPOEKTA;
— MOATOTOBKA, MPEJICTaBIICHHE U 00CYKICHHE MTPE3CHTAIMI HA CEMUHAPCKUX 3aHATHUSAX;

— OpraHusalys U MPOBEACHUE TEKYIIETro KOHTPOJS 3HAHWH CTYJIEHTOB B (hopMme OIaHKOBOTO
(WJIM KOMIIBIOTEPHOI'O TECTUPOBAHMS);

— NPOBEAEHNUE UHTEPAKTUBHBIX 3aHATUN MO MPOLEIYPE MOATOTOBKH K HHTEPHET-TECTUPOBAHUIO
Ha caiftax: i-exam.ru, fepo.ru;

— HUCIOJb30BAHWE HMHTEPAKTUBHBIX (OpPM TeKyliero KOHTposis B (OpMe ayJUTOPHOTO U
BHEAYIUTOPHOI'O HUHTEPHET-TECTUPOBAHMUSL..

VY ienbHbII Bec 3aHATHM, MPOBOJUMBIX B MHTEPAKTHUBHBIX (popMax, orpenesneH IiIaBHOM LeIbio
00pa3oBaTeNpHON TPOrpaMMbl, OCOOEHHOCTHIO KOHTHHTEHTa OOYYalOMIMXCSi W COJCpXKaHUEM
JUCUMIUIMHBL «MeTalmuuyeckue KOHCTPYKLMM» M B LEJIOM [0 JAUCHUIIIMHE cocTaBiaser 50%
ayJUTOPHBIX 3aHATHHA.  3aHATHS JIEKIMOHHOTO THUMA COCTaBIAIOT 33% OT oObema ayAuTOPHBIX
3aHATUN.

OueHovHbIe CPpeACTBA AJIsl TEKYLIEr0 KOHTPOJISA YCIIeBA€MOCTH, IPOMEKYTOYHOM aTTeCTALNHU MO
HUTOraM OCBOEHMS IMCUMILTUHBI U y4eOHO-MeToAnYecKoe obecneuyeHue caMoCTOATeIbHOM
padoThI CTYACHTOB.

B mporecce oOydeHHs] HCMONB3YIOTCS CICAYIONIHE OIICHOYHBIE (OPMBI CaMOCTOSTEIBLHOM
paboOThl CTYNEHTOB, OIEHOYHBIC CPEIICTBA TEKYIIErOo KOHTPOJSI YCIEBAEMOCTH U TPOMEKYTOUHBIX
aTTeCTallUuN:

B neBgToM cemecTpe

- ayIuTOpHas KOHTpOJbHAas paboTa MO pacuéTaM  METAUTMYEeCKUX KOHCTPYKIMH, (3aJaHue -
MHIUBUIYATBHO JUTSL K&KIOT0 00y4aroierocs);

- TIOATOTOBKA K BBIIOJIHEHUIO JTa0OPaTOPHBIX PadOT U UX 3aIIHUTA;

- BBIIIOJIHCHUC TICPBOT'O 3Talla KypCOBOI'O IPOCKTa (HO HHIANBUAYAJIbHOMY 3aJaHHUIO IJId KaKI0Io
oOyuarorerocs).

- BBIIIOJIHCHUC BTOPOr'o 3Tala KypCOBOI'O IIPOCKTa (HO HHAUBUAYAJIbHOMY 3aJaHHUIO JJId KaXXI0r'o
00y4aroerocs) M ero 3aIuTa;
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KypcoBoii mpoekt mpezcraBisier co00i paboTy, MOCBSIIEHHYIO MPOSKTHMPOBAHUIO METALTUYECKUX
KOHCTPYKLUH OJTHOITAKHOTO MPOMBIIIJICHHOTO 3/1aHUsI C BCTPOCHHOM paboueil mionaakoi.

Tema KypcoBOro mpoekTa, BBIIOJHseMOro oOyuaromumucs B 9 cemectpe - «IIpoexTupoBanue
METAJNINYECKUX KOHCTPYKLUUN OJTHO3TAXXHOI'O ITPOMBIIIJIEHHOTO 3IaHUS.
[1epBbIif ATan KypcoBOro mpoeKTa MpeaycMaTrpuBaeT cOop MaTepualia 1o BbIJIAaHHOMY 3aJ[aHUIO,

pacuéThl U KOHCTPYHUPOBAHKE IEMEHTOB paboueit ruomaaku (6amouHOM KIETKH): CTATHhHOT'O HACTHIIA,
0aJOK HACTUJIA, TIABHBIX 0aJOK U HEHTPAIBHO C)KaTOW KOJIOHHBI.

Bropoii 3ran KypcoBOro NpPOEKTUPOBAaHUS NPEAYCMATPUBAET BBINOJIHEHHE CTATUYECKOTO
pacuera MOINEPEYHOM pambl OJHO3TAXKHOI'O IPOMBILIIIEHHOTO 3JaHMsl, Pacd€T U KOHCTPYHpPOBaHHE
BHEIICHTPEHHO CKATOH KOJOHHBI M (pepMBbI OKPBITHS 3/1aHUSL.

OreHOUHBIE CPEACTBA TEKYIETO KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIBHBIE BOIPOCHI
U 337aHus B GopMe OJAaHKOBOTO M (MJIM) KOMIIBIOTEPHOTO TECTHUPOBAHMUSA, ISl KOHTPOJISI OCBOCHUS
00y4aroIUMUCs pa3esoB TUCIUIUIMHEIL, 3alIUTa JJAOOPATOPHBIX paboT U KypCOBOTO MPOEKTA.

OOpa3upl 3amaHui Ui KypPCOBBIX TPOEKTOB, KOHTPOJIBHBIX BOIPOCOB M 33JaHUM s
MPOBEACHUS TEKYIIET0 KOHTPOJIS U SK3aMEHAIIMOHHBIX OUJIETOB MPUBEICHBI B TPUIIOKEHUH.

6.1. ®oH/1 OLIEHOYHBIX CPEJICTB /IJIsl MPOBEIeHHS MPOMEKYTOUYHOM aTTeCTAIUMHN 00YYAOUIUXCSH MO
AUCHHUILINHE (MOIYJIIO).

6.1.1. ITlepeueHb KOMIETEHILMH C yKa3aHHMEM OJTaloB HMX (OPMHUPOBAHUS B IPOLIECCE OCBOCHUS
00pazoBaTeNbHON MPOTrPaMMBI.

B pe3ynbrare ocBoeHUS AUCIUTLIHHBI (MOIYJIs1) GOPMHUPYIOTCS CIEAYIONNE KOMIETCHIIUN:

Kon B pesyabTaTe ocBOeHHs 00pa30BaTEJILHOM NPOrpaMMbl 00y4arouiics
KOMITETEHIIM U J0JIZKeH 00/1a1aTh
OIIK-1 CrniocoOHOCTBIO penaTh MPUKIIAAHbIE 33Ja4ul CTPOUTEIILHOM OTpaci,

HCIIOJIB3YA TCOPUIO U MCTO/IbI (byH,Z[aMCHTaJIBHBIX HayK

OIIK-2 CrniocoOHOCTBIO aHATTU3UPOBATH U MPEACTABIATh MH(POPMALHIO,
IPUMEHATh UH)OPMAIIMOHHBIE U KOMITBIOTEPHBIE TEXHOJIOTUH JUIS pabOThI
¢ uHopMmarei u npuoOPETEeHNU HOBBIX 3HAHUH B MPO(pECCHOHATLHON
JEATeNbHOCTH

OIIK-11 CrniocoOHOCTBIO OCYILIECTBIIATH IOCTAHOBKY M PELICHHE HAayYHO-
TEXHUYECKUX 3a7jad CTPOUTEILHOM OTPACIIH, BHIIIOIHATh
AKCIEPUMEHTAJIbHBIE UCCIIEIOBAHUS U MAaTEMATHUECKOE MOJIEIMPOBAHUE,
aHAJIM3UPOBATh UX PE3YJIbTAThl, OCYILECTBIATh OPraHNU3ALMIO BHIITIOJHEHUS
Hay4YHBIX UCCIIEIOBAaHUI
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I1K-1

ACATCIBbHOCTH

CrniocoOHOCTRIO TPUMEHUTHHOPMATHBHBIE ITPaBOBbIe aKThl Poccuiickoii
denepanny, HOPMaTUBHBIE TEXHUYECKUE U PYKOBOASIIME JTIOKYMEHTHI,
HAYYHO-TEXHUYECKHE MPOOIEMBI U MEPCTIEKTUBBI PA3BUTHS HAYKH,
TEXHUKU U TEXHOJIOTUH, OTHOCSIIUECS K chepe rpaocTpOUTEIbHOM

I1K-5

CrnocoOHOCTBIO OCYIIECTBIISATH KOHTPOJIb 33 XO/I0M BBITIOJTHEHUS
MPOEKTHBIX padoT, MPOBOJUTH COTJIACOBAHUS U CAaYy pabOT 3aKa3uuKy

I1K-6

CrocoGHOCTEIO K PYKOBOJICTBY MOPA3/ICIICHUEM IO MOATOTOBKE pa3/era
MIPOEKTHOM JOKYMEHTALIMU Ha METAITTMYECKUE KOHCTPYKIUU

I1K-7

METAJUIMYECKUE KOHCTPYKLUU

CrniocoOHOCTBIO OCYILIECTBIIATH ABTOPCKHUIA HAA30D 32 COOJIIOJICHUEM
IIPOCKTHBIX PELICHUHN pa3jeiia IPOSKTHOU TOKYMEHTAlUH Ha

B mporecce ocBoeHHst 00pa30BaTENbHOM MPOrpaMMbl JaHHBIE KOMIIETEHIIMM, B TOM YHUCIE MX

OTACJIbHBIC KOMIIOHCHTHI, (bOpMprIOTCH IIO3TAaIItHO B XOJ€ OCBOCHHA 06y‘IaIOH_II/IMI/IC$I JUCHUITINH

(Momyneit), MpakTHUK B COOTBETCTBUU C YUYEOHBIM IIJIAHOM M KaJCHIAPHBIM TpadUKOM y4eOHOro

nporecca.

6.1.2. Onucanue noxka3areJeil H KpUTepreB OLCHUBAHNS KOMIIETeHIUI, popMHupyeMBbIX

Mo UTOraM OCBOCHHSA JUCIUIIJINHBI (MO):[y.]'Iﬂ), OIMMCaHHuE IKAJ OHCHUBAHUA.

[Toka3zareneM OILEHMBaHMS KOMIETEHIMI Ha pa3IMyHBIX 3Tamax UX (OPMUPOBAHUS SBISETCS

TOCTIKEHHE 00yUaIOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUEHHS [0 TUCLUIUTMHE (MOJYJIIO).

OIIK-1 —3HaHue METOOB U CPEICTB (PU3MUECKOTO M YUCICHHOTO (KOMITBIOTEPHOT0) MOACTUPOBAHUS,
UCTONB3Yys (yHIaMEHTAIbHBIC HAYKH

Kpurtepun onennBanus

Iloka3zaTenn
2 3 4 5

3HATh: Ooyuarommuiics OO6yuaromuiics OOyuaromuiics OOyuaromuiics

JEMOHCTPUPYET IIOJIHOE | IEMOHCTPUPYET ACMOHCTPUPYECT ACMOHCTPHUPYECT
METOBI 1 OTCYTCTBHE WU HEIOJIHOE HACTHHHOC TI0JIHOC
CpeacTBa . | coOoTBETCTBUE COOTBETCTBHUE
(bH3UIECKOTO 1 HEZ0CTaTOYHOE ) COOTBETCTBHE SHAHMH | . SHAHMI 110
THCICHHOTO COOTBETCTBUE 3HAHUI ¢$u3nvecKoro u METONaM H METOZaM H
(koMmbloTepHOrO | PU3MIECKOTO U YUCJIEHHOTO cpeacTBaM cpesicTBaM
) MOJIENTMPOBAHUSL | YUCICHHOIO (KOMITBIOTEPHOT0) (bU3NIECKOTO U (buznuecKoro u
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(KOMIIBIOTEPHOTO) MOJCIIMPOBAHUS. YHUCJICHHOT O YHUCJICHHOT O
MOJIETIUPOBAHUS Jlonyckarorcs (KOMITBIOTEPHOr0) | (KOMIIBIOTEPHOTO)
AHAYNTETLHBIC MOJIETTUPOBAHU, Mg,[[eJéI/IpOBaHI/IH.
HO JIOIYCKaI0TCA BOOOJHO
OLIMOKHU, TIPOSIBIISAETCS Aoty A
HE3HAYUTEIIbHbIE OIepupyeT
HEJ0CTaTOYHOCTh
. OLINOKH, pUOOpPETEeHHBIMU
3HAHMH, 110 pAAY
. HETOYHOCTH, 3HAHUSIMMU.
IIOKa3aTeNeH,
. 3aTpyIHEHUS IIPU
o0yyaromuics Py p
AHAJINTUYECKUX
HCIBITHIBAET
orepanusx.
3HAYUTEIIbHbIE
3aTpyIHEHUS TIPU
OIEpUpPOBAaHUU
3HAHMUSIMU IIPU UX
IIEPEHOCE HAa HOBBIE
CUTYallUH.
yMeTh: OOyuatomuiics He OOyuarommuiics OO6yuarommuiics OOyuarommuiics
YMEET UJIU B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
HCIIOJIb30BATh .
HEJ0CTaTOYHOU HEIOJIHOE 4aCTUYHOE IIOJIHOE
YHUBEpPCAJIbHBIE U
TEIIEHU YMEET TBETCTBU
crieruanuzuposa | CTCTICHM yMee COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
HHEIE HCIIOJIb30BATh CIIEQYIOINX YMEHUMN: | CIEAYIOUIUX CIIEYIOIINX
pOrpaMMHO- YHUBEPCAJIbHbIE U HCIIOJIb30BATh YMEHUN: YMEHUN:
BBIYHMCIIUTCIIBHBIC | CIIELIMAIU3UPOBAHHBIE | YHUBEPCAIbHBIE U HCIIOJIb30BATh HCII0JIb30BATh
KOMILICKCEL U IIPOrPaMMHO- CIELMAJIU3UPOBAHHBIC | YHUBEPCAIbHBIE U | YHUBEPCAIBHBIE U
CHCTCMBI BBIYHCIIUTENbHbIE IIPOrpaMMHO- CHELMAIN3UPOBAHH | CIIELUAIU3UPOBAHH
aBTOMaTU3UPOBaH
HOTO KOMIUIEKCBI U CUCTEMBI | BBIYMCIUTEIbHbIE b€ IPOrpaMMHO- bl€ IPOrpaMMHO-
npoexTHpoBanus | ABTOMATH3HPOBAHHOIO | KOMILIEKCHI BBIYMCIIUTENBHBIE | BBIYUCIUTEIbHBIE
IIPOEKTUPOBAHUS CUCTEMBI KOMIUIEKCHI U KOMIUIEKCHI U
aBTOMAaTU3UPOBAHHOI | CUCTEMBbI CUCTEMBI
O NIPOEKTHUPOBAHUSI. aBTOMAaTU3UPOBAHH | aBTOMAaTHU3UPOBaHH
Jlomyckarorcst oro oro
3HAYUTEIIbHbIE IIPOEKTUPOBAHUS. | IPOEKTUPOBAHUS
OLIMOKHU, POSIBIIAETCS. | YMEHUS OCBOCHBI, | CBOOOIHO
HEJ0CTaTOYHOCTh HO JIOIYCKaI0TCA OIepupyeT
YMEHMUH, 110 psAay HE3HAYUTEIIbHbIE pUOOpPETEeHHBIMU
IIOKa3aTeNeu, OLINOKH, YMEHUSIMU,
o0yyJaromuics HETOYHOCTH, IIPUMEHSIET UX B
HCIBITHIBAET 3aTpyIHEHUS IPH, | CUTyalUsX
3HAYUTEIbHBIE [IEPEHOCE YMEHHUM | MOBBILIECHHON
3aTpyIHEHUS IIPU Ha HOBBIE, CJIOKHOCTH.
OIIEpUPOBAaHUU HECTaH/IapTHbIE
YMEHUSAMU NPU UX CUTYaLlUH.

MepeHoce Ha HOBbIE
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CUTYyaLlUH.

BJAaACTh:

CIIOCOOHOCTHIO
BECTH pa3paboTKy
ACKH3HBIX,
TEXHUYECKHUX H
pabounx
MPOCKTOB
YHUKAJIbHBIX
00BEKTOB

OOyuaromuiics He
BIIQJICCT WIH B
HEJI0CTaTOYHOM
CTCTICHH BJIaJICCT
MPUHIUIIAMHA
pa3paboOTKH ICKU3HBIX,
TEXHUYECKUX U
pabouynx MPOEKTOB
YHUKAIBHBIX 00bEKTOB

OObyuaromuiics
BJIaJICET MPUHLUIIAMU
pa3paboTKu
ACKHU3HBIX,
TEXHUYECKUX U
paboynx MPOEKTOB
YHUKAIbHBIX
00BEKTOB B HETIOJIHOM
o0beMe, IOIyCKaITCs
3HAYUTEIbHbBIE
OLIMOKH, TIPOSIBIISAETCS
HEI0CTaTOYHOCTh
BJIaJICHUS] HABBIKAMHU
10 psiiy NIOKa3arTeleu,
OObyuaromuiics
UCIIBITHIBACT
3HAYUTEIbHbBIE
3aTpyIHECHUS MPH
NPUMEHEHUH HaBBIKOB
B HOBBIX CUTYyallUsX.

OObyuaromuiics
YACTHYHO BJIAJICET
NPUHIAIIAMH,
pa3paboTKu
ACKH3HBIX,
TEXHUYECKHUX H
paboynx MPOEKTOB
YHUKAIbHBIX
00bekToB. HaBbiku
OCBOCHBI, HO

JIOIY CKaOTCS
HE3HAYMTEIbHBIC
OIIINOKH,
HETOYHOCTH,
3aTpyIHECHUS MPH
AHAITUTUYECKUX
oreparmsx,
[IEPEHOCE YMEHUI
Ha HOBEIE,
HEeCTaHJIapTHBIC
CHUTYaIlUH.

OOyuaromuiics B
ITOJTHOM O0BbeMe
BJIaJICET
MPUHIUTIAMH
pa3paboTKu
SCKHU3HBIX,
TEXHHUYECKUX U
pabouynX MPOEKTOB
YHUKAJIbHBIX
00BEKTOB,
CBOOOJTHO
MPUMECHSIET
MOJTy4CHHBIE
HaBBIKH B
CUTYyaIHSIX
MMOBBIIICHHOM
CJIOXKHOCTH.

OIIK-2 — 3HaHMe HOPMATUBHOM 0a3bl B 00JIACTH MPOSKTHUPOBAHUSA U, KAK aHAIU3UPOBATH U MPEJICTABIISATH

UH(pOPMAIIHIO
3HATh: OOyuarommuiics OOyuaromuiics OOyuaromuiics Oo6yuaromuiics
JIEMOHCTPHPYET | IEMOHCTPUPYET HEMOJIHOE | IEMOHCTPUPYET JIEeMOHCTPHUPYET
HOPMaTHUBHYIO o
MIOJTHOE COOTBETCTBUE 3HAHUH 110 YaCTUYHOE 3HaHHUE | MOJHOE 3HAHME IO

0azy B o0macTu
MPOEKTUPOBAHUS
BBICOTHBIX U
00JIbLIETIPOIETHEI
X 3IaHUH U
COOPYKEHUI

OTCYTCTBHE WJIU
HEJI0CTaTOYHOE
COOTBETCTBHE
3HAHUM T10
HOPMaTUBHOMN
Oa3e B o0acTu

HOPMAaTUBHOI 0aze B
00JIaCTH MPOEKTUPOBAHUS
BBICOTHBIX U
OOBIIETIPONETHBIX 3TAHUIMA
U COOpYKECHU.
Jlomyckarorcst

10 HOPMATUBHOM
6aze B o0nmactu
MPOEKTUPOBAHUS
BBICOTHBIX U
00JIbLIETIPOTETHBIX
31aHUM U

HOpPMAaTHUBHOM 0a3ze
B o0nactu
POCKTUPOBAHHUS
BBICOTHBIX U
00JIbLIETIPOTETHBIX
31aHUM U
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MPOCKTUPOBAHUSA | 3HAUUTEIIbHBIEC OLTUOKH, COOpY>KEHHI, HO COOpY>KEHU,
BBICOTHBIX U MPOSIBISIETCS JIOIY CKaOTCS CBOOOJTHO
00JIbLIETIPONIETHBI | HEAOCTATOYHOCTD 3HAHUH, HE3HAYUTENbHbIC ornepupyer
X 3JaHUN U 10 psAy MOKa3aTesei, OLINOKH, pUOOpPETEeHHBIMU
COOpY KEHHH 00YyYaroIUICs UCTIBITHIBACT | HETOYHOCTH, 3HAHUSMHU.
3HAYUTENbHbIC 3aTPYJHECHUS | 3aTPYAHEHUS TIPU
IIPU OTIEPUPOBAHUN AHATTUTHYECKUX
3HAHUSIMU NP UX MIEPEHOCE | OTeparusix.
Ha HOBBIE CUTYAIHH.
yMeTh: OOyuaromuiics OOyuarommuiics OOyuaromuiics OOyuarommuiics
IPHMEHSAT HE YMEeT WU B JIEMOHCTPHUPYET HEMOJHOEe | JEMOHCTPHPYET JIEeMOHCTPHUPYET
HHDOPMAITHOH- HEI0CTaTOYHOU COOTBETCTBHE CICYIONIMX | HACTHMHOE MIOJTHOE
HBIC 1 CTETIEHU yMeeT YMEHUH: HCII0JIb30BaTh COOTBETCTBHUE COOTBETCTBHUE
HCIOJIb30BATh YHHUBEpCaJIbHBIC U CIICAYIOIINX CIICAYIOIINX
KOMIBIOTCPHEIC | yyypepcanbHble U | CICHHANTM3HPOBAHHbIC YMEHUH: YMEHUI:
TCXHOJOTHA UL | crieranu3upoBa | MPOrPAMMHO- UCIOJIb30BAaTh UCIOJIb30BATh
paboThI ¢ HHBIC BBIYMCIIMTCIIBHBIC YHUBCPCAIBHBIC U YHUBCPCAIBHBIC U
uHdopManyeil 1 | IPOrpaMMHO- KOMILIEKCBI U CUCTEMBI CTELMANU3UPOBAHH | CIIEUAIN3UPOBAHH
PHOBPETaTh BBIUMCIIUTENbHBIE | aBTOMAaTH3UPOBAHHOTO b€ IPOrPAMMHO- bI€ IPOrPAMMHO-
HOBBIC 3HAHMs B | KOMIUICKCBI H MPOEKTHUPOBAHUS BBIUMCIIUTENbHBIE | BBIUMCIUTEIbHBIC
HpoheccHoHabH CHCTEMBI KOMILJICKCHI U KOMILJICKCHI U
: aBTOMAaTH3UPOBaH CHCTEMBI CHCTEMBI
O ACATCILHOCTH | yorg aBTOMATH3UPOBAHH | aBTOMATU3MPOBAHH
MPOEKTUPOBAHUS oro oro
MPOCKTHUPOBAHUA. | IPOCKTUPOBAHUS
Vmenus ocsoensl, | CBOOOIHO
HO JIOITyCKAI0TCs orepupyer
HE3HAYUTEIbHbIC pUOOpPETEeHHBIMU
OIIIMOKH, YMEHUSAMH,
HETOYHOCTH, MPUMEHSET UX B
3aTPyAHEHUS IIPU | CUTYaIHsIX
AHATTUTHYECKUX MOBBIIICHHOM
OTepaLusX. CJIO’KHOCTH.
BJIAJETh: OOyuaromuiics OOyuaromuiicst Biajgeer OOyuaromuiics OOyuatomuiics B
HE BJIAJICET WJIM B | METOJIaMHU BJIaJIC€T METOJAaMHU | IOJTHOM 00beMe
HpHMeHeHvHeM ® | megocrarounoit aBTOMATH3UPOBAHHOTO aBTOMATH3UPOBAHH | BJIAJIC€T METOAAMU
TpOCKTHOH CTETICHH BJIAJZICET | MPOEKTUPOBAHUS JETaNICH U | Oro aBTOMAaTH3UPOBAHH
ACATCILHOCTH METOAaMu KOHCTPYKLUH, B MPOEKTUPOBAHUS oro
cpeacts aBTOMAaTH3UPOBAH | COOTBETCTBHUH C aeranei u MPOEKTUPOBAHUS
aBTOMATH3MPOBAH HOTO TEXHUYECKUM 3aJaHHUEM B KOHCTPYKLHI, B neraiaei u
Horo MPOEKTHUPOBAHUS | HETIOJIHOM 00BeEMeE, COOTBETCTBUHU C KOHCTPYKLUH, B
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MMPOCKTUPOBAHUA

JEeTAJICH U
KOHCTPYKLUH, B
COOTBETCTBUU C
TEXHUYECKUM
3alaHUEM

JIOITYCKAIOTCS
3HAYUTEIbHbBIEC OIINOKH,
MIPOSIBIIICTCS
HEJI0OCTaTOYHOCTh BJIaJICHHS
HaBBIKAMH TIO PSIILY
IMoKa3aTeeil.
OOy4Jaromuiics UCIBITHIBAET
3HAYUTEIIbHBIC 3aTPYIHCHUS
Py IPUMEHEHUH HaBBIKOB
B HOBBIX CHTYyaIIHsIX.

TEXHUYCCKUM
3alaHUEM, HO
JOITY CKarOTCs
HE3HAYUTCIBbHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyIHEHUs IIpU
AHAJIUTHYCCKUX
onepanusx,
[IEPEHOCE YMEHUI
Ha HOBEIE,
HCCTAaHIApPTHBIC
CUTYyallUH.

COOTBETCTBHH C
TEXHUYECKUM
3aJIaHUEM.
CBoOoHO
MIPUMEHSET
MOJTyYEHHbIE
HaBBLIKHU B
CUTYaIUsAX
MOBBIIIICHHOM
CJIOXKHOCTH.

OIIK-11 — 3HaHMe METO/I0B PELIEHHS HAYYHO-TEXHUYECKHX 3a]1a4 CTPOUTENBHBIX KOHCTPYKLIMH

3HATh: OOyuaromuiics OOyuarommuiics OOyuaromuiics OOyuarommuiics
JIEMOHCTPHPYET | IEMOHCTPUPYET HEMOJIHOE | IEMOHCTPUPYET JIEeMOHCTPHUPYET
METO/IbI PeIICHUs
MOJTHOE 3HaHUE METOJIOB PEUICHUS | YACTUYHOE MIOJTHOE
Hay4HO-
Y OTCYTCTBHE WU | HAyYHO-TEXHUYECKUX 33a]a4 | COOTBETCTBHE COOTBETCTBHUE
TEXHUYECKUX . .
HE/I0CTaTOYHOE CTPOUTENBHBIX 3HaHUH 10 3HaHUM 110
3a1a4 o
A COOTBETCTBHUE KOHCTPYKLUH. METOJ[aM PELICHHs] | METOAaM PELICHUS
CTPOUTENBHBIX o
5 3HaHUH no | Jlomyckatotcs Hay4HO- Hay4YHO-
KOHCTPYKLIUH
MeToJaM 3HAYUTEIbHbIE OINOKH, TEXHUYECKHX 33/1a4 | TEXHUYECKUX 3a/1a4
peleHusl HayYHO- | TIPOSIBIISETCS C KOHCTPYKIIHH, HO | CTPOUTENBHBIX
TEXHUYECKUX HE/I0CTaTOYHOCTh 3HAHMH, JIOIY CKaIOTCS KOHCTPYKLUH.
3a1a4 0 psijly ToKa3aTeneid, HE3HAYUTENbHbIC CBo0o01HO
CTPOUTENBHBIX 00y4aroIuiCs UCTIBITHIBAET | OLIMOKH, ornepupyer
KOHCTPYKLUH 3HAYUTENbHbIC 3aTPYHEHUS | HETOYHOCTH, pUOOpPETEHHBIMU
IIPU AaHATUTHYECKUX 3aTPyAHEHUS NIPU | 3HAHUSMHU.
OTepaLusX. AHATTUTHYECKUX
OTepaLusX.
yMeTh: OOyuaromuiics OOyuarommuiics OOyuarommuiics OOyuaromuiics
HE YMEeT WU B JIEMOHCTPHPYET HETOJHOEe | JEMOHCTPHPYET JIEeMOHCTPHPYET
BBITOJIHATh . o
HEI0CTaTOYHON COOTBETCTBUE YMEHUHI YaCTUYHOE MIOJTHOE
HKCTIIEPUMEHTAIIb
B CTETIEHU yMeeT IPUMEHSTH MOJTy4YEeHHbIE COOTBETCTBHUE COOTBETCTBHUE
necnenosamms uo | oo 3HaHUS MPU BBITIOJTHEHUN YMEHUH PUMEHSTh | YMEHUHN IPUMEHSATh
MaTeMaTHIEeCKOE HKCTIIEPUMEHTAIBHBIX MOJTyYCHHbIE MOJTyYCHHBIE
HKCTIIEPUMEHTAIIb o
MOJICIIUPOBAHUE p UCCIICIOBAaHUI U 3HaHUS PU 3HaHUS PU
HBIC
MaTeMaTH4YeCKOTO BBITIOJTHEHU T BBITIOJTHEHU T
UCCIICIOBAaHMS U
MOJICIIMPOBAHUS OKCTIIEPUMEHTAbH | SKCIIEPUMEHTAIIbH

MaT€MaTUu4CCKOC
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MOJEIIMPOBAHUE BIX UCCJIEAOBAHUM | BIX MCCICIOBAHUN
u u
MaTeMaTUYECKOT'0 | MaTeMaTH4YeCKOIro
MOJECIIUPOBAHUS. MOJICJIUPOBAHUS.
YMeHUs OCBOCHHEI,
CsoboaHo
HO JIOITyCKAKOTCS
ONEPUPYET
HE3HAYHUTEIILHBIC
pUOOpPETEeHHBIMU
OIIIMOKH,
YMEHUSIMU,
HETOYHOCTH,
MIPUMEHSIET UX B
3aTpydHEHUs MPU
.. CUTYaIUIX
pacuérax. yan
MOBBIIICHHOM
CJIOKHOCTH.
BJAaJ1€Th: OObyuarommuiics OOyuaromuiics BIaaeeT B OObyuaromuiics OOyyaromuiics B
HC BJIAJICCT WM B | HerOJIHOM 00bEeME YMEHHEM | YaCTUYHO BIAJEET | IOJIHOM 00beMe
MEHHUEM %
y HCAOCTATOMHOM | apanusupoBaTh pesybTaThl BIIaJIceT yMEHUEM
AHAJIA3MPOBATH CTCIICHM BJIAJICCT . YMCHHEM
HCCIIEIOBAHHNM, aHAIN3UPOBATH
PC3yJIbTATEI YMEHHUEM aHAJIM3UPOBATH
o OCYIIIECTBIISTh €3yJbTaThI
HCCIIEIOBAHHNM, AHATM3HPOBATH Yy pesyIbTaTE! pesy. §
OCYILIECTBJISATh OPraHU3aI1IO BBIMOJIHEHUS . HCCIIEOBAHHNM,
pe3yIbTaThI . HCCIIEOBAHHUM,
OpraHu3aIuIio . Hay4HBIX UCCJIEI0BAHUI OCYLIECTBIISATh
HCCIICNOBAaHUHN OCYILIECTBIIATH
BBITTOJTHEHUS ’ JIOITY CKAIOTCS yi OpraHU3aLHIO
OCYIIECTBIIATH OpraHMn3aIiio
HayqHBIX 3HAYUTEIbHBIE OIITUOKH, p H BBIIIOJTHCHHS
HCCIICAOBAaHUU OpraHru3aluruio BBIIIOJIHCHUA
MPOSIBIISIETCS Hay4YHBIX
BBIITOJIHCHU A Hay4HBIX o
HEJ0CTAaTOYHOCTD BJIAJCHMS . HCCJIEIOBAHUM.
Hay4YHBIX HCCIICIOBAHUH.
. HaBBIKaMU 110 PALY
HCCIEN0BAHUN . CsoboaHo
1TOKa3aTCICH. HaBBIKH OCBOCHBI,
MIPUMEHSET
HO JIOIIyCKAKOTCSA
MOJTyYEHHbIE
HE3HAYHUTEIILHBIC
HaBELIKU B
OIIIMOKH,
CUTYaIUsAX
HETOYHOCTH .
CTOHHOCTH, IMOBBIIIICHHOU
aTpyaHEHUS IPU
3aIpyAHe p CJIOKHOCTH.

pacuérax.

ITK-1 - 3nanne HOpMaTUBHBIX IPABOBBIX akTOB Poccuiickoil denepanny, HOpPMAaTUBHBIX TEXHUYECKUX U

PYKOBOJSIIMX JIOKYMEHTOB, HAYYHO-TEXHUYECKUX MPOOJIEM H MEPCIIEKTUB PA3BUTHUS HAYKH, TEXHUKU U

TEXHOJIOTUH, OTHOCSIIUECS K chepe TPaloCTPOUTENLHON JeITEeIbHOCTH

3HaTh:
HOpPMAaTUBHbIE
MIPaBOBbIE AKThI
Poccuiickoit

OObyuaromuiics
JIEMOHCTPHPYET

IMOJIHOC OTCYTCTBUC
WJIN HEJOCTATOYHOC

OObyuaromuiics
JIEMOHCTPHPYET
HETIOJIHOE 3HAHUE

MO HOpMATHBHBIM

OObyuaromuiics
JEMOHCTPHPYET
YaCTUYHOC
COOTBETCTBHUE

OOyyaromuiics B
IIOJIHOM 00BbeMe
BJIaJIcET 3HAHUSAMU
0 HOPMATHUBHBIM
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®enepanuy, COOTBETCTBHUE IIPaBOBBIM aKTaM 3HaHUH 110 IIPaBOBBIM aKTaM
HOpPMAaTHUBHBIE 3HaHUU 110 Pocculickon HOPMAaTUBHBIM Poccutickon
TEXHUYECKUE U HOPMAaTHUBHBIM Ddenepanuu, IIPaBOBBIM aKTaM Denepanuu,
PYKOBOIAIIIKE [IPaBOBBLIM aKTaM HOPMAaTUBHBIM Pocculickon HOPMAaTUBHBIM
JOKYMEHTBI, Poccutickon TEXHUYECKUM U denepanny, TEXHUYECKUM U
Hay4yHO- Denepanuu, PYKOBOJAIINM HOPMAaTHUBHBIM PYKOBOJAIINM
TEXHUYECKNE HOPMAaTHUBHBIM JOKYMEHTaM, TEXHUYECKUM U JOKYMEHTaM,
poOJIeMBbl U TEXHUYECKUM U Hay4yHO- PYKOBOJAIINM Hay4yHO-
MIEPCIIEKTUBBI PYKOBOJAIINM TEXHUYECKUM JOKYMEHTaM, TEXHUYECKUM
pa3BUTHSI HAYKH, JOKYMEHTaM, npobiaemMam u Hay4yHO- npobiaemMam u
TEXHUKHU U Hay4yHO- NIEepCIEKTUBaM TEXHUYECKUM NEepCIEKTUBaM
TEXHOJIOTUH, TEXHUYECKUM pa3BUTHSI HAYKH, npobiaemMam u pa3BUTHSI HAYKH,
OTHOCAILIHAECS K npobiemMam u TEXHUKHU U NEepCIEKTUBaM TEXHUKHU U
cepe [IEPCIEKTUBAM TEXHOJIOTUH, pa3BUTHSI HAYKH, TEXHOJIOTUH,
I'PaJOCTPOUTENBHON | pa3BUTHSI HAYKH, OTHOCSIINXCS K TEXHUKHU U OTHOCSIIMXCS K
NESITEIHOCTH, TEXHUKU U cdepe TEXHOJIOT UM, cdepe
COBPEMEHHBIEC TEXHOJIOTUH, I'PAJOCTPOUTEIBLHON | OTHOCSILIUXCS K IpajoCTPOUTENBHON
cpencraa OTHOCAILUXCS K NEATENBHOCTH. chepe NEATENBHOCTH.
aBTOMAaTHU3al1H B chepe I'PaOCTPOUTEIBLHON

chepe I'PaOCTPOUTEIBLHON Jlonyckaiorcs NEATENBHOCTH. Crobomo
I'PAZOCTPOUTEILHON | IEATEIbHOCTU SHAUMTEILHBIC oneprpyet
eSITENbHOCTH, OIIIMOKH, JlomyckaroTcst MPUOOPETEHHBIMHU
S — MIPOSIBIIAETCS HE3HAYUTEIIbHbIE YMEHUSMU,
ABTOMATH3MPOBAHH He;[OCTUaTquOCTL OLINOKH, IIPUMEHSIET UX B
_— 3HaHUH, 110 pALY HETOYHOCTH. CUTYaLUsAX
HH(OPMAIHOHHEIC [IOKa3aTeIICH. MOBBIIEHHON
CHCTEMEI, CJIOKHOCTH.
PYKOBOZSAIIME

JOKYMEHTBI 110

pa3paboTke u

oopmienuro

TEXHUYECKON

JOKYMEHTAIH B

chepe

I'PalOCTPOUTEIBLHON

NEATENBHOCTH.

YmMmerb: HaxonuTh, | OOyuaromuiics OO6yuaromuiics OOyuaromuiics OOyuatomuiics B
aHAJIN3UPOBATh U JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET MIOJTHOM 00beMe
HCCIIEN0BATh IIOJIHOE OTCYTCTBUE | HEIOJHOE 3HAHUE YaCTUYHOE BJIAJICET 3HAHUSAMU
uH(pOPMAIIHIO, UJIY HEJOCTaTOYHOE COOTBETCTBUE [0 aHAJIU3y U

HEOOXOIUMYIO JIIsSt

COOTBCTCTBHC

10 AaHAJIU3Y U
HCCIIE0BAHUIO

3HaHUH 10

HUCCICIJOBAaHUIO
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TEXHUYECKOTO U 3HaHUH Mo aHaNM3y | MHpOpPMaLUH, aHaJIN3y U uHpOpMaIny,
OpraHU3alMOHHO- U UCCIIEI0BAHUIO HEOO0XOIMMOM 115t HCCIIE0BAHUIO HEOO0XOIMMOM st
METOAUYECKOr 0 uH(pOpMaIny, TEXHUYECKOTO U uHpOpMaInH, TEXHUYECKOTO U
PYKOBOACTBA HEOO0XOIMMOM 115t OpraHU3alMOHHO- HEOO0XOIMMOM st OpraHU3alMOHHO-
JEATENBHOCTBIO 10 | TEXHUYECKOIO U METOAUYECKOr 0 TEXHUYECKOTO U METOAUYECKOr 0
IIPOECKTUPOBAHUIO OpraHU3alMOHHO- PYKOBOACTBA OpraHU3alMOHHO- PYKOBOACTBA
00BEKTOB METOAUYECKOr 0 JEATENBHOCTBIO [0 | METOUYECKOTO NEATENbHOCTBIO 110
I'PAaZOCTPOUTEIBLHON | PyKOBOACTBA IIPOEKTUPOBAHUIO PYKOBOACTBA IIPOEKTUPOBAHUIO
NEATENBHOCTH, JEATENbHOCTBIO 10 | OOBEKTOB JEATeNbHOCTBIO 10 | OOBEKTOB
BKJIFOYAst IIPOECKTUPOBAHUIO I'PAJOCTPOUTEIBLHON | IIPOEKTUPOBAHUIO I'PalOCTPOUTEIBLHON
MOHUTOPHUHT 00BEKTOB NEATENBHOCTH, 00BEKTOB NEATENBHOCTH,
Kau4ecTBa TaKOU I'PaJlOCTPOUTEIBLHON | BKIIIOYAs IPaJOCTPOUTEIBLHON | BKIIIOYAs

OLICHKHU, NEATENbHOCTH, MOHUTOPHUHT NEATENbHOCTH, MOHUTOPHUHT
UCII0JIb30BATh BKJIFOYAst KauecTBa TaKOU BKJIIOUAst KauecTBa TaKOU
MH(POPMAIMOHHO- MOHUTOPHHT OLIEHKH. MOHUTOPHHT oueHku. CBoOOIHO
KOMMYHMKAILMOHHBI | Ka4eCTBa TaKOH Jlomyckarorcst Ka4ecTBa TaKOU OIEpUPYET

€ TEXHOJIOTHUU B OLICHKHU. 3HA4YUTEIIbHbIC OLICHKHU. pUOOpPETEeHHBIMU
npodeccnoHanbHOM OIINOKH, Jonyckarorcs YMEHUSAMH,
JEATENBHOCTH B MIPOSIBIIAETCS HE3HAYUTEIIbHbIC IIPUMEHSIET UX B
cdepe HHKEHEPHO- HEJ0CTAaTOYHOCTb OLINOKH, CUTyaLUsAX
TEXHUYECKOT O 3HaHUH, 110 pALY HETOYHOCTH. MTOBBIIICHHOMN
IIPOECKTUPOBAHUS. [IOKa3aTeIICH. CJIOXKHOCTH.
Baanern: OObyuarommuiics OObyuaromuiics OObyuaromuiics OOyyaromuiics B
HEOOXOTUMBIMU JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET MIOJTHOM 00beMe
CBEJICHUSIMU B XOJ€ | ITOJIHOE OTCYTCTBUE | HEIOJHOE WU YaCTUYHOE BJIaJICET 3HAHUSAMU
KOMMYHMKALUH B WJIY HEJOCTaTOYHOE | HEJAOCTAaTOYHOE COOTBETCTBUE 0 HEOOXOIUMBIM
KOHTEKCTE COOTBETCTBHUE COOTBETCTBHUE 3HaHUU 10 CBEJICHUSIM B XOJ€
npodeccnoHanbHON | 3HAHUI 11O 3HaHUM 1O HEOOXOIUMBIM KOMMYHUKAIUN B
NEATENBHOCTH B HEOO0XOIMMBIM HEOO0XOIMMBIM CBEJICHUSM B XOJ€ KOHTEKCTE

cepe MHKEHEPHO- | CBEJICHUSAM B XOJ1€ CBEJICHUSAM B XOJE KOMMYHMKALUN B npodeccuoHaIbHON

TEXHUYECKOT O
IIPOEKTUPOBAHMS,
OpPraHU30BBIBATH U
KOOpPJMHHUPOBATh
paboThI O
UHXEHEPHO-
TEXHUYECKOMY
IIPOEKTUPOBAHUIO
00BEKTOB
I'PalOCTPOUTEIBLHON
NESITEILHOCTH.

KOMMYHUKALUN B
KOHTEKCTE
npodeccuoHanbHOM
JeSITeILHOCTH B
cdepe HHKEHEPHO-
TEXHHUYECKOTO
MIPOEKTUPOBAHHSI,
OpPraHU30BBIBATH U
KOOPJMHHUPOBATH
paboThI O
WHXEHEPHO-

KOMMYHUKAIUN B
KOHTEKCTE
npodeccuoHanbHOM
JeSITeIEHOCTH B
cdepe UHKEHEPHO-
TEXHUYECKOTO
MIPOEKTUPOBAHHSI,
OpPraHU30BBIBATH U
KOOPJMHHUPOBATH
paboThI O
WHXEHEPHO-

KOHTEKCTE
npodeccuoHanbHOM
JESATEITLHOCTU B
cdepe UHKEHEPHO-
TEXHUYECKOTO
MPOCKTUPOBAHHUS,
OpPraHU30BBIBATH U
KOOPJUHUPOBATh
paboThI O
WH)KEHEPHO-
TEXHUYECKOMY

JICSATEIIBHOCTH B
cdepe HHKEHEPHO-
TEXHUYECKOTO
MPOCKTUPOBAHHUS,
OpPraHU30BBIBATH U
KOOPJUHUPOBATh
paboThI MO
WH)XCHEPHO-
TEXHUYCCKOMY
MPOCKTHUPOBAHUIO
00BEKTOB
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TEXHUYECKOMY
IIPOEKTUPOBAHUIO
00BEKTOB
I'PaOCTPOUTEIBLHON
NEATENbHOCTH.

TEXHUYECKOMY
IIPOEKTUPOBAHUIO
00BEKTOB
I'PaOCTPOUTEILHON
JESITEIbHOCTH.
Jonyckarorcs
3HAYUTEIIbHbIE
OIIIMOKH,
IIPOSABIIAETCS
HEJ0CTaTOYHOCTh
3HaHUH, 110 pALY
MOKa3aTele.

IIPOEKTUPOBAHUIO
00BEKTOB
I'PalOCTPOUTEIBLHON
NESATENbHOCTH.

Jonyckarores
HE3HAUYUTENbHbIC
OIIIMOKH,
HETOYHOCTH.

I'PalOCTPOUTEIBLHON
NEATENbHOCTH.

CBoOoHO
OTepupyeT
pUOOpPETEeHHBIMU
YMEHUSIMU,
MIPUMEHSIET UX B
CUTYaIUSIX
MOBBIIIICHHOM
CIOKHOCTH.

IIK-5 - 3nanune TpeOoBaHM HOPMATUBHBIX MTPABOBBIX aKTOB, HOPMATUBHO-TEXHUUECKUX U HOPMATUBHO-

MCTOANYCCKUX NOKYMCHTOB IO IIPOCKTUPOBAHUIO U CTPOUTCIILCTBY.

3HaTh:
TpeboBaHUs
HOPMAaTHUBHBIX
MIPABOBBIX AKTOB,
HOPMAaTHUBHO-
TEXHHUYECKUX U
HOPMAaTUBHO-
METOIUYECKUX
JIOKYMEHTOB 10
MIPOEKTUPOBAHHIO
U CTPOUTEIIbCTBY.

OObyuarommuiics
JEMOHCTPUPYET
MOJTHOE
OTCYTCTBHE WJIU
HEJI0OCTAaTOYHOE
COOTBETCTBHUE
3HaHUM 1O
TpeOOBaHUSIM
HOPMAaTHUBHBIX
MIPABOBBIX AKTOB,
HOPMAaTHUBHO-
TEXHUYECKUX U
HOPMAaTHUBHO-
METOANYECKUX
JIOKYMEHTOB 110
MIPOEKTUPOBAHUIO
U CTPOUTEIILCTRY.

OObyuaromuiics
JIEMOHCTPHPYET
HETIOJIHOE 3HAHUE

TpeboBaHU
HOPMAaTUBHBIX
IpaBOBBIX AKTOB,
HOPMAaTUBHO-
TEXHUYCCKUX U
HOPMAaTUBHO-
METOINYECKUX
HJAOKYMCHTOB I10
MPOEKTUPOBAHUIO U
CTPOUTCIILCTBY.

Jonyckarores
3HAUYUTEIbHbIC
OIIIMOKH,
MPOSIBISIETCS
HEJI0OCTAaTOYHOCTh
3HaHUH, 110 pALY
MOKa3aTele.

OObyuaromuiics
JNEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHUE
3HAHUU
TpeOoBaHMI
HOPMAaTHBHBIX
MIPABOBBIX AKTOB,
HOPMAaTHUBHO-
TEXHUUYECKUX U
HOPMAaTHUBHO-
METOANYECKUX
JIOKYMEHTOB 10
MIPOSKTUPOBAHUIO U
CTPOUTEILCTBY.

Jonyckarores
HE3HAUYUTEIbHbIC
OIIIMOKH,
HETOYHOCTH.

OOyuaromuiics B
MIOJIHOM 00beMe
BJIQJICCT 3HAHUSAMU
mo TpeboBaHUSM
HOPMAaTHBHBIX
MPABOBBIX AKTOB,
HOpPMaTHBHO-
TEXHUYCCKUX U
HOPMaTHBHO-
METOMUECKUX
JOKYMEHTOB TIO
MPOCKTHUPOBAHUIO U
CTPOUTEILCTBY.

CBoOoHO
OTepupyeT
pUOOpPETEeHHBIMU
YMEHUSIMU,
MIPUMEHSIET UX B
CUTYaIUSIX
MOBBIIIICHHOM
CJIOKHOCTH.
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YMmeTh: OObyuaromuiics OObyuaromuiics OObyyarommuiics OOyuaromuiics B
OCYIIECTBIIATH JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET MIOJTHOM 00beMe
Ipo1ecc IIOJIHOE HEIIOJIHOE YMEHHE YaCTUYHOE YMEHUE | BiaJeeT 3HAHUAMU
IIPOCKTUPOBAHUS OTCYTCTBHE WA 0 IIpoLeccy
OCYILIECTBIIATD OCYILIECTBIIATH
o0beKTa HENOCTATOYHOE yH yH IIPOCKTUPOBAHUS
Ipo1ecc Ipo1ecc
KalUTaJIbHOTO yMeHHUE pol pol o0beKTa
IIPOCKTUPOBAHUS IIPOCKTUPOBAHUS
CTPOUTEIILCTBA, OCYILIECTBIIATH P P P P KaluTaILHOTO
o0BeKTa o0BeKTa
PEKOHCTPYKIIUH, rporecc CTPOUTEIILCTBA,
KaItuTaILHOTO KaItuTaILHOTO
TEXHUYECKOT' O IIPOCKTUPOBAHUS PEKOHCTPYKIIUH,
CTPOUTENLCTBA CTPOUTEIILCTBA
MEPEBOOPYKECHUSI U | OOBEKTa p ’ p ’ TEXHHUYECKOI'O
E€KOHCTPYKIUHU E€KOHCTPYKLHU
MOJCpHU3ALMH, KaluTaJlbHOI'O P PYKIHH, p PYKIHH, EePEBOOPYIKCHUS U
TEXHUYECKOT' O TEXHUYECKOI'0
IOPAJIOK Ccllauu CTPOUTEIILCTBA, MOJEpHU3AIINH,
- IIEPEBOOPYIKEHUA U | IIEPEBOOPYKEHUS U
IIPOEKTHOM, PEKOHCTPYKIIUH, p py p py IOPSAJIOK Cl1avu
- MOJEpHU3ALUNA MOJECPHHU3ALIUHA o
paboueit TEXHUYCCKOI0 Aep T, A1ep T, POCKTHOM,
IOPAJIOK ClIauu IOPAJIOK CclIauu o
JIOKyMEHTaLUuU IIEPEBOOPYKEHUS U P VH P VH paboueit
IIPOEKTHOMN IIPOEKTHOMN
TEXHUYICCKOMY MOJCpHU3AINH, P L P L JOKyMEHTaluu
paboueit paboueit
3aKa34ynKy, IOPAJIOK ClIauu TEXHUYECKOMY
o OKyMEHTALUU OKyMEHTALUU
HOPMAaTHUBHBIE IIPOEKTHOM, HOKY H HOKY H 3aKa34ynKy,
o TEXHUYECKOM TEXHUYECKOM
JIOKYMEHTBI, paboueii y y HOPMAaTHUBHBIE
3aKa34YnK 3aKa34YnK
periaaMeHTUPYIOI] JJOKYMCHTaIMHU Y Y JJOKYMECHTHI,
HOPMAaTHUBHBIE HOPMAaTHUBHBIE
K€ OCYIIECTBICHUE | TEXHUYECKOMY p p periIaMeHTUPY O
OKYMEHTBI OKYMEHTBI
aBTOPCKOI'0 3aKa34uKy, HOKY ’ HOKY ’ € OCYIIECTBJICHHUE
€riIaMEHTUPYIO €riIaAMEHTUPYIO
HaJ30pa Ipu HOPMAaTHUBHBIE p pyrom p pyroi aBTOPCKOI'0
M€ OCYILICCTBJICHUE | M€ OCYIIECTBICHHUE
CTPOUTEIILCTBE U JIOKYMEHTBI, yH yH HaJ30pa Ipu
aBTOPCKOI'0 aBTOPCKOI'0
BBOJIC B peErIaMEHTHPYFOLLL P P CTPOUTEIILCTBE U
HaJ30pa Ipu HaJ30pa Ipu
DKCILIyaTaluIo. H€ OCYILIECTBIECHUE sopa Tip sopa Tip BBOJIE B
CTPOUTENLCTBE U CTPOUTEIILCTBE U
aBTOPCKOI'O P P c1Be DKCIUTyaTalHIo.
BB B BB B
HaJ30pa Ipu oAe oAe
KCIUTyaTanuro. KCIUTyaTauro. B H
CTPOUTEIILCTBE U JKCILTyaTalHio JKCILTyaTaluio Cobozuo
OIIEpUPYET
BBOIC B JlomyckaroTcst JlomyckaroTcst N ——
SKCIUTyaTaluro. 3HAYUTEIbHBIE HE3HAYUTEIbHBIE
YMEHUAMY,
OIIIMOKH, OIIIMOKH,
IIPUMEHSIET UX B
IPOSIBISAETCS HETOYHOCTH.
CHUTYyaLusX
HEJ0CTaTOYHOCTD o
. IOBBILIICHHON
3HAHWH, 110 P
’ P y CJIOJKHOCTH.
IOoKa3aTeJIeH.
Baanern: OObyuaromuiics OObyuaromuiics OObyuarommuiics OOyuaromuiics B
OCYIIECTBICHUEM JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET MIOJTHOM 00beMe
aBTOPCKOI'0 IIOJIHOE HETIOIHOE YaCTHYHOE BJIaJceT 3HAHUAMU
HajJ30pa 3a OTCYTCTBHE UJIU BJIQJCHHAE BJIaJICHUE 10 IIpoLeccy
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coOIIrIoIeHrEM
MIPOCKTHBIX
peLIeHui.

HEJ0CTaTOYHOE
BIIaJICHUE
[pueMaMu
aBTOPCKOTO
Ha/30pa 3a
COOJIIOACHUEM
MIPOCKTHBIX
peLIeHuN.

[pueMaMu
aBTOPCKOTO
Ha/30pa 3a
COOJIIOICHUEM
MIPOCKTHBIX
peLIeHui.

Jonyckarorcs
3HAUYUTEIbHbIC
OIIINOKH,
MPOSIBISETCS
HEJI0OCTATOYHOCTh
3HaHUH, 110 pALY
MOKa3aTeleu.

OCYIIECTBJIATh
porece
aBTOPCKOTO
Ha/30pa 3a
COOJIIOACHUEM
MPOCKTHBIX
peLieHui.

Jonyckarorcs
HE3HAYUTCIIbHBIC
OIIIMOKH,
HETOYHOCTH.

OCYIIECTBIICHUS
aBTOPCKOTO
Ha/30pa 3a
COOJIIOCHUEM
MIPOCKTHBIX
peLieHui.

CBoOoHO
OTepupyeT
pUOOpPETEeHHBIMU
YMEHUSIMU,
MIPUMEHSIET UX B
CUTYaIUSIX
MOBBIIIICHHOM
CIOKHOCTH.

IIK-6 - 3nanue TpeboBanuii 3akoHOAaTenbcTBa Poccniickoit denepany 1 HOPMaTUBHON TEXHUUYECKON

AOKYMCHTAIlMKU B CTPOUTCIILCTBC, B TOM YHUCJIC BCHOMCTBCHHOﬁ, IO MPOCKTHUPOBAHUTIO 3,[[3.HPII>1 u COOpy)KCHI/Iﬁ us3

METAUTMYECKUX KOHCTPYKLUU.

3HaTh:
TpeboBaHUs
3aKOHOJIaTEIbCTBA
Poccuiickoit
Qenepauuu u
HOPMaTUBHOMN
TEXHUYECKON
JOKYMEHTAIUHU B
CTPOUTELCTBE, B
TOM YHCJIE
BEJIOMCTBEHHOI,
o
MIPOEKTUPOBAHUIO
371aHUN U
COOPYKEHUU U3
METaJUTMYECKUX
KOHCTPYKLHH.
Meroauku
MIPOCKTUPOBAHUS
CTPOUTEIBHBIX
METaJUTMYECKUX
KOHCTPYKLHH.
Cpencts

OObyuarommuiics
JEMOHCTPUPYET
MOJTHOE
OTCYTCTBHE WJIU
HEJI0OCTATOYHOE
3HaHUE
TpeboBaHU
3aKOHOJIaTEIbCTBA
Poccuiickoit
Qenepauuu u
HOPMaTUBHOMN
TEXHUYECKON
JIOKYMEHTAIUHU B
CTPOUTETHCTBE, B
TOM YHCJIE
BEJIOMCTBEHHOI,
o
MIPOEKTUPOBAHUIO
37IaHUN U
COOPYKEHUU U3
METaJUTMYECKUX
KOHCTPYKLHH.
Meroauku

OObyuaromuiics
JEMOHCTPHPYET
HETIOJIHOE 3HAHUE

TpeboBaHU
3aKOHOJIaTEIbCTBA
Poccuiickoit
Qenepauuu u
HOPMaTUBHOMN
TEXHUYECKON
JOKYMEHTAIUHU B
CTPOUTETHCTBE, B
TOM YHCJIE
BEJIOMCTBEHHOI,
o
MIPOEKTUPOBAHUIO
371aHUN U
COOPYKEHUU U3
METaJUTMYECKUX
KOHCTPYKLHH.
Meroauku
MIPOCKTUPOBAHUS
CTPOUTEIBHBIX

OObyuaromuiics
JIEMOHCTPHPYET
YaCTUYHOE 3HAHUE

TpeboBaHU
3aKOHOJIaTEIbCTBA
Poccuiickoit
Qenepauuu u
HOPMaTUBHON
TEXHUYECKON
JOKYMEHTAIUU B
CTPOUTEIHCTBE, B
TOM YHCJIE
BEJIOMCTBEHHOI,
o
MIPOEKTUPOBAHUIO
371aHUN U
COOPYKEHUU U3
METaJUTMYECKUX
KOHCTPYKLHH.
Meroauku
MIPOCKTUPOBAHUS
CTPOUTEIBHBIX

OOyuaromuiics B
IIOJIHOM 00BEME
HNMECCT 3HAHUSA 110

TpeOOBaHUSIM
3aKOHOJIaTEIbCTBA
Poccuiickoit
denepauuu u
HOPMaTUBHOMN
TEXHUYECKON
JOKYMEHTAIUU B
CTPOUTENLCTBE, B
TOM YHCJIE
BEJIOMCTBEHHOM, I10
MIPOEKTUPOBAHUIO
37IaHUN U
COOPYKEHUU U3
METAJUTMYECKUX
KOHCTPYKLHH.
Meroauku
MIPOCKTUPOBAHUS
CTPOUTEIBHBIX
METaJUTMYECKUX

24




aBTOMAaTU3UPOBAHH | IMPOEKTUPOBAHUS METaJNINYECKUX METANINYECKUX KOHCTPYKLUH.
oro CTPOUTENBHBIX KOHCTPYKLHH. KOHCTPYKLHH. Cpencts
IIPOEKTUPOBAHUS METaNINYECKUX Cpencts Cpencts aBTOMaTU3UPOBAaHH
METaJNINYECKUX KOHCTPYKLUH. aBTOMAaTU3UPOBAHH | aBTOMATU3UPOBAHH | OTO
KOHCTPYKLHUH. Cpencts oro oro IIPOEKTUPOBAHUS
aBTOMAaTU3UPOBAHH | INPOEKTHUPOBAHUS IIPOEKTUPOBAHUS METaNINYECKUX
oro METaNINYECKUX METaJNINYECKUX KOHCTPYKLHH.
[IPOEKTUPOBAHUS KOHCTPYKLHH. KOHCTPYKLHH.
METANINYECKUX Cobozuo
KOHCTPYKIIHA, Jomyckaer Jlomyckaer OIEpUPYET
3HAYUTEIIbHbIE HE3HAYUTEIIbHbIE pUOOpPETEeHHBIMU
OIIIMOKH, OIIIMOKH, 3HAHUSIMU,
IIPOSABIIAETCS HETOYHOCTH. IIPUMEHSIET UX B
HEJ0CTaTOYHOCTh CUTYaLUsAX
3HaHUM, MO PALY MOBBILLIEHHOU
[IOKa3aTeIICH. CJIOKHOCTH.
YMmeTh: ipoBepsath | OOyuaroruiics OObyuaromuiics OObyuaromuiics OOyyaromuiics B
COOTBETCTBHUE JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET MIOJTHOM 00beMe
pa3pabaTbiBaeMbIX | TOJHOE HEIOJIHOE YMEHHUE 4aCTUYHOE YMEHUE | MMEET yMEHHE
IIPOEKTOB U OTCYTCTBHE WU
TEXHUYECKOMN HEJ0CTAaTOYHOE TpOBEPATE TpOBEPATE TpOBCPATH
TOKYMEHTAI[HH YMEHHE TIPOBEPATH COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
TpeGoRaHmsM COOTBETCTRIC paspabaTbiBaeMbIX | pa3pabaThIBaeMbIX | pa3pabaTbIBaeMbIX
HOPMAaTHBHBIX pa3pabaTbIBaeMbIX TpOCKTOB 1 . TpOCKTOB 1 . TpOCKTOB 1 .
JOKYMEHTOR, [POEKTO 1 TEXHUYECKOHN TEXHUYECKOMN TEXHUYECKOHN
BEITTOJHSITE TeXHITUCCKO JOKYMEHTAIU! JOKYMEHTaIU1 JOKYMEHTaIU!
TeXHUKO- JIOKYMEHTAIH TpeOOBaHUSAM TpeOOBaHUAM TpeOOBaHUAM
SKOHOMITUCCKHIA TpeGoBanmAM HOPMAaTHBHBIX HOpPMAaTHBHBIX HOpPMAaTHBHBIX
AHaJIM3 IIPUHATHIX HOPMATUBHBIX AOKYMCHTOB, AOKYMCHTOB, AOKYMCHTOB,
pertertit mpu JOKYMEHTOR, BBIIIOJIHATh BBIIIOJIHATh BBIIIOJIHATh
paspaboTke BEITONHSTE TEXHHUKO- ) TEXHHUKO- ) TEXHHUKO- )
pasnena TEXHIKO- SKOHOMUYECKUI SKOHOMUYECKUI SKOHOMUYECKUI
MpoeKTHOI S KOHOMHYCCKI aHaJIN3 MPUHATHIX aHaJIN3 MPUHATHIX aHaJIN3 MPUHATHIX

JTOKyMEHTAIUH Ha
MeTaJUInYeCKHe
KOHCTPYKLIUU JJIst
31aHUN U
COOPYKECHHUH,
PYKOBOJIUTH
pa3paboTKoi
IIPOEKTOB 10

aHaJIN3 MPUHATHIX
peuieHui npu
pa3paboTke
paznena
MIPOEKTHOM
JOKYMEHTAIMU Ha
METaJJINYECKHE
KOHCTPYKLUHU JUIS

peuieHui npu
pas3paboTke
pazzena
MIPOEKTHOU
JOKYMEHTAIMU Ha
METaJJINYECKHE
KOHCTPYKLIUHU JUIS
3aHUH U

peuieHui npu
pa3paboTke
paznena
MIPOEKTHOU
JOKYMEHTAIMU Ha
METaJNINYECKHE
KOHCTPYKLIUHU JUIS
31aHUH U

peuieHui npu
pa3paboTke
paszesna IpOeKTHOU
JOKYMEHTAIM1 Ha
METaJJINYECKHE
KOHCTPYKLIUHU JUIs
31aHUM U
COOPYKECHHUH,
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IIPOEKTUPOBAHUIO 3aHUN U COOPYKECHHUH, COOPY’KECHHUH, PYKOBOJIHUTH
00BEKTOB C COOPYKECHHUH, PYKOBOJIUTH PYKOBOJIUTH pa3paboTKoi
IIPUMEHEHUEM PYKOBOJUTH pa3paboTKoi pa3paboTKoi IIPOEKTOB 110
METaJNINYECKUX pa3paboTKoi IIPOEKTOB 110 IIPOEKTOB 110 IIPOEKTUPOBAHUIO
KOHCTPYKLHUH. IIPOEKTOB 110 IIPOEKTUPOBAHUIO IIPOEKTUPOBAHUIO 00OBEKTOB C
MIPOEKTUPOBAHUIO 00BEKTOB C 00BEKTOB C MIPUMEHEHHUEM
00BEKTOB C IIPUMEHEHUEM IIPUMEHEHUEM METANINYECKUX
IIPUMEHEHUEM METaNINYECKUX METaJNINYECKUX KOHCTPYKLHUH.
METAJUIMYECKUX KOHCTPYKLHH. KOHCTPYKLHH.
KOHCTPYKLHH. Cobozuo
Jonyckarorcs Jonyckarorcs ONEPUPYET
3HA4YUTEIIbHbIC HE3HAYUTEIIbHbIE pUOOpPETEHHBIMU
OIIIMOKH, OIIIMOKH, 3HAHUSIMU,
MIPOSIBIIAETCS HETOYHOCTH. IIPUMEHSIET UX B
HEJI0CTAaTOYHOCTb CUTYaLUsAX
3HaHUH, 110 pALY ITOBBIIICHHOMN
[IOKa3aTeIICH. CJIOKHOCTH.
Baanern: OObyuaromuiics OObyyaromuiics OObyuaromuiics OOyuaromuiics B
MIOATOTOBKOU U JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET MIOJTHOM 00beMe
YTBEPXKACHUEM IIOJIHOE HEIIOJIIHOE YaCTUYHOE BJIAJICET
3aJlaHui Ha OTCYTCTBHE WU BJIaJICHUE BJIaJICHUE

MIPOEKTHYIO
JOKYMEHTALUIO
paszaena Ha
METAJUIMYECKUE
KOHCTPYKUHUH IS
371aHUN U
COOPYKECHHUH,
COTIJIACOBAHUE
JOKyYMEHTalUU
paszaena
MIPOEKTHOM
JOKYMEHTalUH,
YTBEPKICHHUE
MIPOEKTHOM
JOKYMEHTalUU
paszaena Ha
METAJNIMYECKUE
KOHCTPYKUHUH IS
371aHUN U

HEJOCTATOYHOE
BJaJICHUE
IMOATOTOBKOM U
YTBEPKICHUEM
3aJaHul Ha
MIPOEKTHYIO
JOKYMEHTaLUIO
paszaena Ha
METaINYECKHUE
KOHCTPYKUHUH IS
3JIaHUN 1
COOPYKECHHUH,
COrjlacoBaHUE
JOKYMEHTalUU
paszaena
MIPOEKTHOU
JOKYMEHTalUH,
YTBEPKJICHHUE
MIPOEKTHOM

IMOATOTOBKOM U
YTBEPKICHUEM
3aJaHul Ha
MIPOEKTHYIO
JOKYMEHTAUIO
paszaena Ha
METaINYECKIE
KOHCTPYKUHUH IS
3JIaHUN U
COOPYKECHHUH,
CorjlacoBaHUE
JOKYMEHTalUU
paszaena
MIPOEKTHOMU
JOKYMEHTalUH,
YTBEPKJICHHUE
MIPOEKTHOU
JOKYMEHTalUU

IMOATOTOBKOM U
YTBEPKICHUEM
3aJaHul Ha
MIPOEKTHYIO
JOKYMEHTAUIO
paszaena Ha
METaINYECKHUe
KOHCTPYKUHUH IS
3JIaHUN 1
COOPYKEHHUH,
COrjlacoBaHUE
JOKYMEHTalUU
paszaena
MPOEKTHOU
JOKYMEHTalLWH,
YTBEPKICHHUE
MIPOEKTHOM
JOKYMEHTalUU

MIOJArOTOBKOU U
YTBEPKICHUEM
3aJaHul Ha
MIPOEKTHYIO
JOKYMEHTALUIO
paszaena Ha
METAJNIMYECKUE
KOHCTPYKUHUH IS
37IaHUN U
COOPYKECHHUH,
COTJIACOBAHUE
JOKYMEHTalUU
paszena IpOeKTHOU
JOKYMEHTaLWH,
YTBEPKJICHHUE
MIPOEKTHOU
JOKYMEHTalUU
paszaena Ha
METAJNIMYECKUE
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COOPYKEHHUI.

JOKYMEHTalUU
paszaena Ha
METAJUNIMYECKUE
KOHCTPYKUHUH IS
37aHUN U
COOPYKEHHUI.

paszaena Ha
METAJNIMYECKUE
KOHCTPYKUHUH IS
371aHUN U
COOPYKEHHUI.

Jonyckaet
3HAUYUTEIIbHbIC
OIIIMOKH,
MPOSIBIISETCS
HEJI0OCTAaTOYHOCTh
3HaHUH, 110 pALY
MOKa3aTelei.

paszaena Ha
METAJUNIMYECKUE
KOHCTPYKUHUH IS
37aHUN U
COOPYKEHHUI.

Jonyckaet
HE3HAYUTCIIbHBIC
OIIIMOKH,
HETOYHOCTH.

KOHCTPYKUHUH IS
37IaHUN U
COOPYKEHHUI.

CBoOoHO
OTepupyeT
pUOOpPETEeHHBIMU
3HAHHUSIMHU,
MIPUMEHSIET UX B
CUTYaIUSIX
MOBBIIIIEHHOM
CIOKHOCTH.

ITIK-7 - 3nanne cuipaBOYHON M HOPMATUBHOM TEXHUYECKON JOKYMEHTAIMU B CTPOUTEILCTBE, B TOM UHUCIIE

3apyOeKHOW U BEIOMCTBEHHOH, 110 MPOESKTUPOBAHUIO 3/1aHUI U COOPYKEHUH ¢ IPUMEHEHNEM METAIUTHYECKUX

KOHCTPYKLUH,

3HaTh: OObyuarommuiics OObyuaromuiics OObyuaromuiics OOyyaromuiics B
CIPABOYHYIO U JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET MOJTHOM 00beMe
HOPMaTHBHYO MOJTHOE HETIOJTHOE 3HAHUE YaCTHMYHOE 3HaHWE | oOiamaer
TEXHUYECKYIO OTCYTCTBHUE WJIH 3HAHUSMU

JOKYMEHTAIUIO B
CTPOMTEIBCTBE, B
TOM YHCIIE
3apy0eKHYIO U
BEJIOMCTBEHHYIO,
1o
IIPOEKTUPOBAHUIO
31aHUM U
COOPYKEHHM C
IIPUMEHEHUEM
METaNINYECKUX
KOHCTPYKLUH,
OpraHu3alMOHHO-
METO/INYECKUE
JOKYMEHTHI,
peraaMeHTHPYIOL]
1€ OCYILIECTBIIEHUE
aBTOPCKOTO

HEJ0CTAaTOYHOE
3HaHUE
CIIPAaBOYHOU U
HOPMaTUBHOMN
TEXHUYECKON
JIOKYMEHTAIUU B
CTPOUTENBCTBE, B
TOM YHCIIE
3apyOexHOU U
BEJIOMCTBEHHOI,
1o
MPOEKTUPOBAHUIO
37IaHUN U
COOPYKEHHM C
MIPUMEHEHUEM
METaJUTMYECKUX
KOHCTPYKLUH,
OpraHu3alMOHHO-

CIIPAaBOYHOU U
HOPMaTUBHOMN
TEXHUYECKON
JOKYMEHTAIUHU B
CTPOUTENBCTBE, B
TOM YHCIIE
3apyOexHOU U
BEJIOMCTBEHHOI,
1o
MIPOEKTUPOBAHUIO
37IaHUN U
COOPYKEHHM C
MIPUMEHEHUEM
METaJUTMYECKUX
KOHCTPYKLUH,
OpraHu3alMOHHO-
METOANYECKUE
JIOKYMEHTBI,

CIIPAaBOYHOU U
HOPMaTUBHOMN
TEXHUYECKON
JOKYMEHTAIUU B
CTPOUTENBCTBE, B
TOM YHCIIE
3apyOexHOU U
BEJIOMCTBEHHOI,
1o
MIPOEKTUPOBAHUIO
37IaHUN U
COOPYKEHHM C
MIPUMEHEHUEM
METaJUTMYECKUX
KOHCTPYKLUH,
OpraHu3alMOHHO-
METOANYECKUE
JIOKYMEHTBI,

CIIPAaBOYHOU U
HOPMaTUBHOMN
TEXHUYECKON
JIOKYMEHTAIUU B
CTPOUTENBCTBE, B
TOM YHCIIE
3apyOexHOU U
BEIOMCTBECHHOMH, 110
MIPOEKTUPOBAHUIO
37IaHUN U
COOPYKEHHM C
MIPUMEHEHUEM
METAJUIMYECKUX
KOHCTPYKLUH,
OpraHu3alMOHHO-
METOJINYECKHUE
JIOKYMEHTBI,
periaMeHTUPYIOIU
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HaJ30pa Ipu
CTPOUTENLCTBE U
BBOJIE B
IKCIUTYaTaIUIO
00BEKTOB C
MIPUMEHEHHEM
METALTUIECKHIX
KOHCTPYKLUH,
MpaBuUIIa
MIPUMEHECHHUS
npodeccuoHANBHBI
X KOMITHIOTEPHBIX
MPOrPAMMHBIX
CPEICTB st
odopmiteHus
MPEAIUCAHUH,
BHECEHHBIX B
KypHAT
aBTOPCKOTO
HaJ30pa Ipu
CTPOUTEILCTBE
37IaHUN U
COOPY’KEHHUH,
TpeOoBaHUs
palMOHAIBHON U
Oe3ormacHoit
OpraHu3aIun
aBTOPCKOTO
HaJ30pa Ipu
CTPOUTEILCTBE
00BEKTOB.

METOINYECKUE
JOKYMEHTHI,
perIaMeHTHPYIOII
1€ OCYILECTBIICHUE
aBTOPCKOTO
HaJ30pa Ipu
CTPOUTENLCTBE U
BBOJIE B
IKCIUTYaTaIUI0
00BEKTOB C
MIPUMEHEHHEM
METALTUIECKIX
KOHCTPYKIUH,
MpaBUIIa
MIPUMEHECHHUS
npodeccuoHaNBHBI
X KOMITHIOTEPHBIX
MIPOrPAMMHBIX
CPEICTB st
odopmiteHus
NPEAIUCAHUH,
BHECEHHBIX B
KypHAT
aBTOPCKOTO
HaJ30pa Ipu
CTPOUTEILCTBE
371aHUN U
COOPY’KECHHUH,
TpeboBaHUs
palMOHAIBHON U
Oe3ormacHoit
OpraHu3aIun
aBTOPCKOTO
HaJ30pa Ipu
CTPOUTEILCTBE
00BEKTOB.

perIaMeHTHPYIOII
1€ OCYILECTBIICHUE
aBTOPCKOTO
HaJ30pa Ipu
CTPOUTENLCTBE U
BBOJIE B
IKCIUTYaTaIUIO
00BEKTOB C
MIPUMEHEHHEM
METAJLTUIECKIX
KOHCTPYKLUH,
MpaBUIIa
MIPUMEHEHHUS
npodeccuoHaNBHBI
X KOMITBIOTEPHBIX
MIPOrPAMMHBIX
CPEICTB st
odopmiteHus
MPEAIUCAHUH,
BHECEHHBIX B
KypHAT
aBTOPCKOTO
HaJ30pa Ipu
CTPOUTEILCTBE
37IaHUM U
COOPY’KECHHUH,
TpeboBaHUs
palMOHAIBHOM U
Oe3ormacHoit
OpraHu3aIun
aBTOPCKOTO
Haa30pa Ipu
CTPOUTEILCTBE
00BEKTOB.

Jonyckaer
3HAUYUTEINbHbIC
OIIIMOKH,
MPOSIBIISIETCS
HEJI0OCTAaTOYHOCTh
3HaHUH, 110 pALY
MOKa3aTele.

peraaMeHTHPYIOII
M€ OCYILECTBIICHUE
aBTOPCKOTO
HaJ30pa Ipu
CTPOUTENHCTBE U
BBOJIE B
IKCIUTYaTaIUIO
00BEKTOB C
MIPUMEHEHHEM
METAJLTUIECKIX
KOHCTPYKLUH,
MpaBUIIa
MIPUMEHEHHUS
npodeccuoHANBHBI
X KOMITHIOTEPHBIX
MPOrPAMMHBIX
CPEICTB st
odopmiteHus
MPEIIUCAHUH,
BHECEHHBIX B
KypHAT
aBTOPCKOTO
Haa30pa Ipu
CTPOUTEILCTBE
371aHUN U
COOPYKECHHUH,
TpeboBaHUs
palMOHAIBHOM U
Oe3ormacHoit
OpraHu3aIun
aBTOPCKOTO
HaJ30pa Ipu
CTPOUTEILCTBE
00BEKTOB.

Jonyckaer
HE3HAYUTCIIbHBIC
OIIIMOKH,
HETOYHOCTH.

€ OCYILIECTBIIEHUE
aBTOPCKOTO
HaJ30pa Ipu
CTPOUTENLCTBE U
BBOJIE B
IKCIUTYaTaIUIO
00BEKTOB C
MIPUMEHEHHEM
METALTUIECKIX
KOHCTPYKLUH,
MpaBuUIIa
MIPUMEHEHHUS
npodeccuoHaNbHBI
X KOMITHIOTEPHBIX
MPOrPAMMHBIX
CPEICTB st
odopmiteHus
MpEIIUCAHUH,
BHECEHHBIX B
KypHAT
aBTOPCKOTO
HaJ30pa Ipu
CTPOUTEILCTBE
371aHUN U
COOPY’KEHHUH,
TpeboBaHUs
palMOHAIBHOM U
Oe3ormacHoit
OpraHu3aIun
aBTOPCKOTO
HaJ30pa Ipu
CTPOUTEILCTBE
00BEKTOB.

CBoOoHO
OTepupyeT
pUOOpPETEeHHBIMU
3HAHHUSIMHU,
MIPUMEHSIET UX B
CUTYaIUSIX
MOBBIIIICHHOM
CIOKHOCTH.
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Ymern:
OpPraHU30BBIBATH U
IPOBOJIUTH paboTy
110 aBTOPCKOMY
HaA30py 3a
CTPOUTEIBCTBOM
00BEKTOB C
MIPUMEHEHHEM
METALTUIECKHIX
KOHCTPYKIUH,
¢dbopmupoBaTth
JOKYMEHTAIUIO O
X0JI€ U
pe3ysbrarax
aBTOPCKOTO
HaJ30pa Ipu
CTPOMUTEIBCTBE
31aHUM U
COOPYKECHHUH,
HCII0JIb30BATh
npodeccuoHANBHBI
€ KOMIIbIOTEPHBIE
MPOrpaMMHEIE
CpeacTBa Ui
odopmiteHus
MPEIIUCAHUH,
BHECEHHBIX B
KypHAT
aBTOPCKOTO
HaJ30pa Ipu
CTPOMUTEIBCTBE
3JIaHUN U
COOPYKEHHM C
MIPUMEHEHHEM
METALTUIECKIX
KOHCTPYKLHH.

OObyuaromuiics
JIEeMOHCTPHUPYET
MOJTHOE
OTCYTCTBHUE UJIH
HEI0CTaTOYHOE
yMEHHE
OpPraHU30BBIBATH U
IPOBOJIUTH paboTy
110 aBTOPCKOMY
Ha/130py 32
CTPOUTENHCTBOM
00BEKTOB C
IPUMEHEHHEM
METaJUIMYECKUX
KOHCTPYKLUH,
¢dbopmupoBathb
JTOKYMEHTAIHIO O
Xo7e U
pe3yabTarax
aBTOPCKOT0
Ha/130pa MpH
CTPOUTENBCTBE
3JIaHUN U
COOPY’KECHHUH,
UCIOJIb30BAaTh
npodeccuoHANBHBI
€ KOMITBIOTEPHBIE
MPOrpaMMHEIE
cpeacTBa Ay
odopmiteHus
MpEIIUCAHUH,
BHECCHHBIX B
KypHAT
aBTOPCKOTO
Ha/130pa MpH
CTPOUTENBCTBE
3aHUM U
COOPYKEHHM C
IPUMEHEHHEM
METaJUIMYECKUX
KOHCTPYKLHH.

Oobyuarommuiics
JEMOHCTPHPYET
HETIOJTHOE

yMeHHe
OpPraHU30BBIBATH U
IIPOBOJIUTH paboTy
10 aBTOPCKOMY
HaA30py 3a
CTPOUTEIHECTBOM
00BEKTOB C
IPUMEHEHHEM
METaJUIMYECKUX
KOHCTPYKIUH,
¢dbopmupoBaTth
JOKYMEHTAIUIO O
X0JI€ U
pe3yabTarax
aBTOPCKOTO
Ha/130pa MpH
CTPOMUTEIBCTBE
31aHUH U
COOPYKEHHUH,
UCIOJIb30BATh
npodeccuoHaNBHBI
€ KOMIIbIOTEPHBIE
IpOrpaMMHBIE
CpeacTBa JUis
odopmiteHus
MPEAIUCAHUH,
BHECCHHBIX B
KypHAT
aBTOPCKOTO
Ha/130pa MpH
CTPOMUTEIBCTBE
31aHUM U
COOPYKEHHM C
IPUMEHEHHEM
METaJUIMYECKUX
KOHCTPYKLHH.

Jonyckaer
3HAYUTCIIbHBIC
OIIIMOKH,
MMPOABJIACTCA

OObyuaromuiics
JEMOHCTPHPYET
YaCTUYHOC YMCHHC

OpPraHU30BBIBATH U
IPOBOJIUTH paboTy
10 aBTOPCKOMY
HaA30py 3a
CTPOUTEIBCTBOM
00BEKTOB C
pUMEHEHHEM
METaJUIMYECKUX
KOHCTPYKLUH,
¢dbopmupoBaTth
JOKYMEHTAIUIO O
X0JIe U
pe3yabTarax
aBTOPCKOTO
Ha/130pa MpH
CTPOMUTEIBCTBE
3JIaHUN U
COOPYKECHHUH,
UCIIOJIb30BAaTh
npodeccuoHANBHBI
€ KOMIIbIOTEPHBIE
MPOrpaMMHEIE
CpeacTBa Ui
odopmiteHus
MPEAIUCAHUH,
BHECCHHBIX B
KypHAT
aBTOPCKOTO
Ha/130pa MpH
CTPOMUTEIBCTBE
31aHUM U
COOPYKEHHM C
pUMEHEHHEM
METaJUIMYECKUX
KOHCTPYKLHH.

Jonyckaer
HE3HAUYUTEIbHbIC
OIIHOKH 1
HETOYHOCTH.

OOyuaromuiics B
MIOJTHOM 00beMe
yMeeT
OpPraHU30BBIBATH U
IIPOBOJIUTH paboTy
110 aBTOPCKOMY
Ha/30py 32
CTPOUTENIHCTBOM
00BEKTOB C
MIPUMEHEHHEM
METAJLTUIECKIX
KOHCTPYKLUH,
¢dbopmupoBaTth
JTOKYMEHTAIHIO O
XOJIe ¥ pe3ybTaTax
aBTOPCKOTO
HaJ30pa Ipu
CTPOUTENBLCTBE
371aHUN U
COOPYKECHHUH,
HCIIOJIb30BATh
npodeccuoHANBHBI
€ KOMITBIOTEPHBIE
MPOrpaMMHEIE
cpeacTBa Ay
odopmiteHus
MPEAIUCAHUH,
BHECEHHBIX B
KypHAT
aBTOPCKOT0
HaJ30pa Ipu
CTPOUTENBCTBE
371aHUN U
COOPYKEHHM C
MIPUMEHEHHEM
METAJLTUIECKIX
KOHCTPYKLHH.

CBoOoaHO
orepupyer
pUOOpPETEHHBIMU
3HAHHSIMH,
NPUMEHSIET UX B
CUTYyalHAx
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HEJI0CTaTOYHOCTh ITOBBIIICHHOMN

3HaHUH, 110 psALY CII0KHOCTH.

IIOKa3aTEIICH.
Baanern: OObyuaromuiics OObyuaromuiics OObyyaromuiics OOyuaromuiics B
KOHTpPOJIEM JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET MIOJTHOM 00beMe
COOITI0ICHUS IIOJIHOE HEIIOJIHOE YaCTUYHOE BJIAJICET KOHTPOJIEM
YTBEPKACHHBIX OTCYTCTBHE WJIU BJIaJICHUE BJIaJICHUE COOJTIOZICHUS
IIPOEKTHBIX HEJ0CTaTOYHOE KOHTpPOJIEM KOHTpPOJIEM YTBEPKACHHBIX
peuieHui npu BJIaJICHUE COOJTIOICHUS COOIIOICHUS IIPOEKTHBIX
BBITTOJTHCHU U KOHTpPOJIEM YTBEPXKACHHBIX YTBEPKICHHBIX pelieHnii npu
CTPOUTEIIBLHO- COOJTIOICHUS IIPOECKTHBIX IIPOECKTHBIX BBIIIOJIHEHUH
MOHTXXHBIX Pa0OT | YTBEPKIACHHBIX pelieHui npu peuieHui npu CTPOUTEIIBHO-
B IIpolecce IIPOEKTHBIX BBITTOJTHCHU U BBIIIOJIHEHUH MOHTaXHBIX PaboT
CTPOUTEIIBCTBA peuieHui npu CTPOUTEIIBLHO- CTPOUTEIIBLHO- B IIpolecce
31aHUN U BBIIIOJIHEHUH MOHT@XXHBIX Pa0OT | MOHT@XHBIX pabOT | CTPOHUTEIHCTBA
COOPYKEHUU U3 CTPOUTEIIBLHO- B IIpolecce B IIporecce 3aHUN U
METaNINYECKUX MOHT@XXHBIX pa0OT | CTPOUTENILCTBA CTPOUTEIILCTBA COOPYKEHUU U3
KOHCTPYKUHUH, B IIpoLiecce 3aHUM U 31aHUM U METAJIINYECKUX
YTOYHEHUE CTPOUTENLCTBA COOPYKEHUU U3 COOPYKEHUU U3 KOHCTPYKIUH,
IIPOECKTHOM 31aHUN U METAJUIMYECKUX METAJUIMYECKUX YTOUHEHHE
JOKyMEHTAIUH, COOPYKEHUU U3 KOHCTPYKIUH, KOHCTPYKLUH, IIPOECKTHOM
BHECCHUE METAJUIMYECKUX YTOUHEHHUE YTOUHEHHE JOKYMEHTAlUH,
U3MEHEHUH B KOHCTPYKLUH, IIPOECKTHOM IIPOECKTHOM BHECEHUE
IIPOCKTHYIO YTOUHEHHE JOKYMEHTAlUH, JOKYMEHTAlUH, U3MEHEHUH B
JOKYMEHTALUIO B IIPOECKTHOM BHECECHUE BHECCHUE IIPOCKTHYIO
Cllyyae U3BMEHEHUS | JOKyMEHTAlUU, U3MEHEHUH B U3MEHEHUH B JOKYMEHTALUIO B
TEXHUYECKUX BHECECHUE IIPOCKTHYIO IIPOECKTHYIO Clly4ae U3MECHEHUS

peuieHui npu
CTPOUTEIILCTBE
3aHUN U
COOPYKEHUH U3
METaNINYECKUX
KOHCTPYKIUH,
BEJICHUE JKypHaJla
aBTOPCKOTO
HaJ30pa,
COCTaBJIEHUE AKTOB
OCBMJIETENHCTBOBA
HUS paboOT U UHOH

U3MEHEHUH B
IIPOECKTHYIO
JOKYMEHTALUIO B
Cllyyae U3MECHEHUS
TEXHUYECKUX
peuieHui npu
CTPOUTEIILCTBE
3aHUN U
COOPYKEHUU U3
METAJUIMYECKUX
KOHCTPYKIUH,
BEJICHUE KypHaJIa

JOKYMEHTALUIO B
Cllyyae U3MECHEHUS
TEXHUYECKUX
peuieHui npu
CTPOUTEIILCTBE
31aHUM U
COOPYKEHUU U3
METAJUIMYECKUX
KOHCTPYKIUH,
BEJICHUE KypHaJIa
aBTOPCKOTO
HaJ30pa,

JOKYMEHTALUIO B
Cllyyae U3MECHEHUS
TEXHUYECKUX
peuieHui npu
CTPOUTEIILCTBE
3aHUN U
COOPYKEHUU U3
METAJUIMYECKUX
KOHCTPYKIUH,
BEJICHUE KypHaJIa
aBTOPCKOTO
HaJ30pa,

TEXHUYECKUX
peuieHui npu
CTPOUTEIILCTBE
31aHUM U
COOPYKECHUU U3
METAJUIMYECKUX
KOHCTPYKIUH,
BEJICHUE KypHaJIa
aBTOPCKOTO
HaJ30pa,
COCTABJICHUE aKTOB
OCBUJIETEIILCTBOBAH
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JOKYMEHTaLUU aBTOPCKOTO COCTaBJICHUE aKTOB | COCTaBJCHUE aKTOB | M pabOT U MHOU
IIpU CTPOUTEIBCTBE | HAI30pa, OCBUJIETEIILCTBOBA OCBUJIETEIILCTBOBA JNOKYMEHTALUU [IpU
3IaHUN U COCTaBJICHUE aKTOB | HHA pabOT U MHOM HUS paboOT U UHOH CTPOUTENBLCTBE
COOPYKECHUM. OCBUJIETEIILCTBOBA JNOKYMEHTaLUU JNOKYMEHTaLUU 31aHU 1
HUS paboOT U UHOH IIPU CTPOUTEIILCTBE | IIPU CTPOUTEIBLCTBE | COOPYIKECHUM.
JOKYMEHTALUU 31aHUM U 31aHUH U
IIPU CTPOUTEIILCTBE | COOPYKEHHUM. COOPYKECHUM. CpoGomro
3IaHUN U OTcpHpyet
COOpYKEHHi. Jomyckaer Jomyckaer pUOOpPETEHHBIMU
3HA4YUTEIIbHbIC HE3HAYUTEIIbHbIE 3HAHUSAMH,
OLINOKH, OLINOKU U IIPUMEHSIET UX B
MIPOSIBIIAETCS HETOYHOCTH. CUTyaLUAX
HEJ0CTAaTOYHOCTb MTOBBIIICHHOMN
3HAHU, 10 PALY CJIOKHOCTH.

oKa3aTeJen.

[IIxans! OLEHUBAHUSA PE3YJIBTATOB IIPOMEKYTOYHOM aTTECTALUU U UX OIUCAHUE:
dopma npoMeKYTOYHOM aTTecTaluu: Ik3aMeH (9-i cemectp).

[TpomexxyTouHasi aTTecTanus oOydJaromuxcs B (opMe SK3aMeHa MPOBOJUTCS MO pe3yibTaTaM
BBIMIOJIHEHUSI BCEX BHJOB Yy4eOHOW palOThl, MPETyCMOTPEHHBIX YUYEOHBIM IUIAHOM MO JaHHOU
JUCLMIUIMHE (MOAYIIO), IPU 3TOM YUHUTBIBAIOTCA PE3YJIbTAaThl TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH B
TeueHue cemectpa. OIEHKA CTENEHU JOCTHKEHUS OOYYalOUUMUCS IUIAHUPYEMBIX pPEe3yJIbTaToOB
o0y4eHHs TO JAUCHUIUIMHE (MOJYJIO) NPOBOAUTCA INpenojaBaTeseM, BEAyIIUM 3aHSATHUS I10
JUCLMIUIMHE (MOAYJIO) METOJIOM SKCIEPTHOM OLeHKU. [Io utoraMm mpoMexyTO4HOH aTTecTalyy 1o
JUCLMIUIMHE (MOJYJIO) BBICTABIIETCS OLEHKA «OTJIMYHO», «XOPOILIO», «YyIOBIETBOPUTEIHLHO» WIH

«HEYJIOBJIECTBOPUTEIBLHO.

K mpomexyTouHON aTTecTalMy JOMYCKAIOTCS TOJNBKO CTYJCHTHI, BBINOJHUBIINE BCE BHUJBI
y4eOHOM paboThl, MPEAyCMOTpPEHHBIC pabouell mporpaMMoil mo AucHHUIUIMHE «MeTalTuYecKue
KOHCTPYKLIMW» (YKa3bIBa€TCS YTO MMEHHO — MPOIUIM MPOMEXYTOUHBIH KOHTPOJb, BBIOIHUIN U
3alIUTUIM JabopaTopHbIe paboThI, 3aIIUTUIIM KyPCOBOM MPOEKT (B IEBATOM CEMECTpE).

IIkana oueHUBaHUA Onucanne

BreimonHensl Bce BHABI  y4eOHOW paboOThI, TPETyCMOTPEHHBIE

OTIHYHO y4eOHbIM Tu1aHOM. CTYJEHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUIA,

yMeHHﬁ, HaBbIKOB IPUBCACHHBIM B TaGHI/IHaX II0Ka3 aTeHeﬁ,

OTepUpPYET MPUOOPETCHHBIMU 3HAHHUSIMH, yMCHUSMH, HABBIKAMH,
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MNPUMCHACT UX B CUTYAUAX MOBBIIIICHHOM CI0KHOCTH.

BeimonHensl Bce BUAbl y4yeOHOW paboThl, NpeayCMOTPEHHBIE
yueOHbIM 1IaHoOM. CTYZEHT JeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHHI, HaBBIKOB TMPHBEACHHBIM B TaOMUIAX TMOKa3aTelneH,
X OTepUpPYET MPUOOPETCHHBIMU 3HAHHUSIMH, YMCHUSMH, HABBIKAMHU,

OpOTHo IIPUMEHSET UX B CUTyalHUsX IIOBBIIIEHHOM CIOXKHOCTHU. IIpu srom
MOTYT OBITh JOMYIICHbl HE3HAUYUTENbHBIE OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS IIPU AHAIIMTUYECKUX OIEpalUsX, NIEPEHOCE 3HAHUN U

yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAallUH.

BreimonHensl He Bce BUIBI y4eOHOU pabOTHI, TPETyCMOTPEHHBIE
y4eOHbIM MIaHoM. CTYIeHT NeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YIOBIETBOPUTENBHO | YMEHUW, HABBIKOB, MPHUBEACHHBIM B TaONUIAX IOKa3aTesei,
OTepupyeT MPUOOPETCHHBIMU 3HAHUSMHU, YMEHUSIMHU, HABBIKAMH, HO
HE MOXKET IPUMEHUTH UX B CUTYyalHsIX IMOBBIIIEHHOW CIIOKHOCTH.

He Bemomnen oauH wuiau  Oonee BHJIOB Y4eOHOH paboOTHI,
NPESYyCMOTPEHHBIX Yy4eOHbIM IIaHOM. CTYIEHT IEMOHCTPHPYET
HETOJHOE COOTBETCTBUE 3HAHUN, YMEHUH, HABBIKOB MPUBEICHHBIM B
TabuIax IoKa3aTeneil, IOMyCKAIOTCs 3HAYUTEIbHBIC OIIUOKH,
HeynosierBopurenbHo . .

NPOSIBISIETCS. OTCYTCTBHE 3HAHMM, YMEHHMH, HABBIKOB IO PAIY
MoKaszaresiei, CTYAEHT MHCIIBITHIBACT 3HAUUTENbHBIC 3aTPyIHEHHS
IpU ONEPUPOBAHUM 3HAHMSIMU M YMEHHMSIMH INPH MX IMEPEHOCE Ha

HOBBIC CUTYyallUuU.

7. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE O0ecnieYeHUue TUCIHILINHBI.

a) OCHOBHAaf JIUTEpaTypa:

1. Kymumua FO.M. Merammueckue koHCTpyKIuu.- M.: M3natenbekuil neHTp «Axagemusp», 2010
r.-680c.

2. lopkun B.B., Ps6uesa M.I1. Metamuinyeckue KoHCTpYKuuu: yueOHuk. - M.: UHOPA-M, 2011
r.—456c.

3. Konenpman JI.A. OCHOBBI T€OPUH MPOYHOCTH CBAPHBIX KOHCTPYKLHMMU: y4. mocodue. - CaHKT-
[TetepOypr: Jlans, 2010 1. - 457 c.

4. [emupoB H.H., Mopozosa J[[.B. Merammueckue xoHcTpykuuu. IlpoexTtupoBanue
OJTHOATAXKHBIX METAJUIMYECKUX OalO4HbIX KOHCTPYKIMH. YueObHoe mocobue. M, MznmarenbcTBO
MI'OVY, 2013 .- 93 c.
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5. Mopo3sosa /1.B., lemunoB H.H. Yuebnoe nocodue «IIpoexTrpoBanne METaININYECKUX
KOHCTPYKLHH OJHO3TAXXHBIX IPOMBILUIEHHBIX 31aHui». 2015 1.
http://www.iprbookshop.ru/39646.html

6.CII 16. 13330. AxryanusupoBannas pegakuus CHull II - 23 - 81*. CtanbHble KOHCTPYKIHUH.
2011 r.

7.CII 20. 13330. AxryanusupoBannas penakius CHull 2.01.07 - 85 *. Harpy3ku u
BozzeicTBus. 2011 r.

0) MOMOJIHUTEIbHAS JINTepaTypa:

1.Metannuueckue koHcTpykuuu. CripaBouHuK npoektuposiuuka. [lox pen. B. B.Ky3nenosa B 3 -
X ToMax, «BpIcmras mkoma», 1997 r.

2.T'opeB B. B. Metaimuueckue KOHCTpYKIMH. YueOHuk s By3oB B 3-x Tomax. M3naTenscTBoO
«BpIcmas mkoma», 1997 - 99 rr.

B) IPOrpaMMHoOe ofecriedeHre U HHTEPHET-PecypPChbl:

[Tporpammuoe obecnieueHue — TUIeH3HOHHbIE Tporpammsl JIupa-10.2; AutoCAD.

HaumenoBanue pecypca cetu «IHTEpHET» DNEeKTpOHHBIN ajpec pecypca
«Poccuiickoe o0pazoBanue» - heaepanbHbINA MOPTAT http://www.edu.ru/index.php
Hayunas snextponHast OubianoTexa http://elibrary.ru/
DnexTponHas obubnuoreuynas cucrema [PRbooks http://www.iprbookshop.ru/

CDC,Z[C aJIbHas1 YHUBCPCUTETCKAasA KOMIIBIOTECPHAsA CETh
P Y P P http://www.runnet.ru/
Poccun

HNudopmanmonnas cucrema "EgnHoe OKHO JocTyIa .
dop Y http://window.edu.ru/

K 00pa3oBaTeNbHBIM pecypcam”

8. MarepuaabHO-TeXHHYeCKOe o0ecreyeHne M CUMILINHBI.

o Crnenuanu3upoBaHHass yudeOHas naboparopusi Kagenpsl «IIpOMBIIUIEHHOE W TPa)KIaHCKOE
crpoutenbcTBo» Aya. AB2224, kortopast ocHamieHa: snektpoHHble Bechl EK-300i 1 mr.; HaGop
MEpHBIX COCYZOB | KOMIIJIEKT; TEPMOMETPBI PTYTHBIE 5 IIT.; CTaTMYECKUN IUIOTHOMEp IS
onpezaeneHus kauectBa ymotHeHus rpyHra CITI-1M 1 mr.; nenerpomerp rpyHarosoit III'-1 1 mr.;
IUHAMUYEeCKUH TuloTHOMep yHuBepcanbHblii JIIY-1Y 1 mr.; mkad cymmibHbld — yueOHBIN
«anekrporpudop» 1 mr.; meub mydenbHas 1 mr.; kommiekt cut it rpyHToB KII-131 1 xommiexT;
KOMIUIEKT CHUT JUIsl 3arojiHUTeNe 1 KoMIutekt; mpubop kommpeccnoHHsld HacTonbHbld [TKII-10 1
IIT.; TIPUCTIOCOOJICHHE /sl BOJIOHACHILICHUS TPyHTOB mepes kommpeccueil [IBK 1 mT.; uzmepurens
cunel mudposoit MCL] 1 mr.; Becbl snexkrponnsie I[1Bm-3/15 1 mr.; Ilpubop cranmapTHOro
ymnotHenust [ICY lmr.; Gans komOuHupoBaHHas nabopatopHas yuebnas BKJI-M 1 mrt.; mpecc
ucnbitatenbHbiii [IP1262 «BHUP» 1 mr.; Ilpubop Buka 5 mt.; Ilpubop mist ompenenenus
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MOJIBUKHOCTH OETOHHOM cMecH 2 1T.; Habop rupb 1 komruiekT; ¢popmbl s Kyoukos 10x10x10 5 mt.;
00paslbl CTPOUTENBHBIX MATEPHAIIOB.

. JIBa cCHeIMaIM3UPOBAHHBIX YYEOHBIX Kiacca C MPE3CHTAMOHHBIM W HMHTEPAKTUBHBIM
obopynoBanuem kadenpsl «I[IpombllIIeHHOE M TpPaKIaHCKOE CTPOUTENbCTBO» ayn. AB2218 u
AB2224, ocnamenne AB2218: Jlocka nntepaktuBHas Legamaster e-board, mocka MapkepHas, 3KpaH
Ul TIPOEKTOpa, MapThl (45 mocagouHbIX MecT); ocHalleHue AB2224: nacreHHas nocka, maptsl (20
MOCAZI0YHBIX MeCT), OOJBIION SKpaH I MPOEKTOpa, MpoeKkTop MyiabTuMeauiineiii BENQ PB6110,
KOMIIBIOTEPHI B KOsI-B€ 20 MIT.

9. MeToau4ecKue peKOMeHIAIUHU /ISl CAMOCTOSITEIbHOM Pa0oThI CTY/ICHTOB.

Metoauueckue pEeKOMEHAALMU JUIsl CTYJEHTOB II0 OCBOEHHUIO JUCHUIUIMHBI «MeTtamueckue
KOHCTPYKLIUW».

[lenb METOAMYECKUX PEKOMEHIALIHIA:

- 00ecrneyuTh CTYJIEHTY ONTHUMAJIbHYIO OpPraHU3alMI0 IMPOLEecca M3YYEHHUS IUCIHMIUIMHBL, a TaKKe
BBITIOJTHEHUS PA3IMYHBIX (POPM CaMOCTOSATEIbHONU PaOOTHI.

1. Metoauueckue peKOMEHIAIUu M0 U3YUSHHUIO JUCIIUIUTNHBI
CryneHTamM HEOOXOAMMO O3HAKOMUTHCS:

- ¢ coaepkaHueM pabodeld mporpamMmbl aucuuIuMHbl (Hanee -PITJ[), ¢ memsmMu u 3amadamu
JTMCLUIUIMHBL, €€ CBSA3SIMHU C APYTUMH JUCIHUIIMHAMU 00pa30BaTeIbHON MPOrpaMMbl, METOANYECKUMU
pa3paboTKaMH MO JAaHHOM JUCLUUIUIMHE, MMEIOIIMMHCA Ha 0O0pa30BaTENIbHOM IOpTajle W caiite
Kadeapsl, ¢ rpaguKoM KOHCYNIbTAlMK penoaBareiei kadeapsl.

1.1. PekomeHaanuu 1no nmoAroTOBKE K JICKIIMOHHBIM 3aHSATUSM
(TeopeTuyeckuii Kypc)

I/I3yquHe JAUCHUITINHBI TpGGyGT CUCTEMATHUYCCKOI'0O M IIOCICAOBATCIBHOIO HAKOIIJIICHUA 3H21HPII>1,
CJICAOBATCIIbHO, IPOITYCKHU OTACIbHBIX TCM HC IMO3BOJIAIOT

ri1yOOKO OCBOUTH NpenMeT. IMEHHO MOATOMY KOHTPOJIb HAJl CUCTEMaTHUECKOW paboTOi CTYJIEHTOB
BCErJla HAXOJUTCS B IICHTPE BHUMAHUs Kadeapsl.

CryneHram HEOOXOUMO:

- Tepe] KaXIOM JIeKUued MpocMaTpuBaTh padOdyl0 OpOrpamMMy JUCIMIUIMHBL, YTO I103BOJIUT
COKOHOMMUTb BpEMs Ha 3aIlUCHIBAHUE TEMBbl JIEKLIUHM, €€ OCHOBHBIX BOIIPOCOB, PEKOMEHIyEMOM
JIUTEPaTypHl;

- Ha OTAETbHBIC JEKIUH IPUHOCUTH COOTBETCTBYIOUIMI MaTepuas Ha OyMaXKHbIX HOCHUTEIIX,
IIPEACTABJICHHBIM JIEKTOPOM Ha IOPTaJ€ WIM IPUCIAHHBIA HA «OJICKTPOHHBIM IIOYTOBBIM SIIUK
rpynnbs»  (Tabnumbl,  rpaduku, cxembl). JlaHHbBld  Marepuan  OyAeT  OXapaKTepHU30BaH,
IIPOKOMMEHTHUPOBAH, JI0II0JHEH HETIOCPEACTBEHHO Ha JIEKIUH;

- Tepea OYepeiHOM JeKuued HEeoOXOAMMO IMPOCMOTPETh MO KOHCIEKTY MaTepual Mpeablaymieit
nekiuu. Ilpu 3aTpynHEHHSIX B BOCHPUSATHM MaTepuaia cjelyeT OOpaTHUTbcs K OCHOBHBIM
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JUTEpaTypHbIM MCTOYHMKAaM. Eciu pa3oOpaThCsi B MaTepuale OnATh HE yNaloch, TO 00OpaTuTech K
JekTopy (Mo rpaduKy ero KOHCYJbTAlMi) WM K IpEnojaBaTelio Ha MpaKTHMYeCKHX 3aHsATHsAX. He
OCTaBJIANTE «OENBIX MATEH» B OCBOCHUU MaTepHasa.

1.2. PexomeH1anuu no MoAroToBKe K MPaKTUYECKUM (CEMUHAPCKUM) 3aHATHAM
Crynenram crienyer:
- IPUHOCHTD C cO00M peKOMEHI0BAaHHYIO IIPENoIaBaTeieM JUTepaTypy K KOHKPETHOMY 3aHSTHIO;

- JI0 OYEpPEeAHOr0 MPAKTUYECKOTO 3aHATUS IO PEKOMEHJIOBAHHBIM JIMTEPATYpHBIM HCTOYHUKAM
mpopaboTaTh TEOPETUICCKUI MaTepral, COOTBETCTBYIOIICH TEMBbI 3aHSATHS;

- IPH TIOATOTOBKE K MPAKTUYECKUM 3aHIATUSAM CIEAYET 003aTeIbHO UCIIOIb30BATh HE TOJIBKO JIEKIINH,
y4eOHyI0 JUTepaTrypy, HO W HOPMATHBHO-TIPABOBbIE aKThl M MaTepHallbl MPaBONPUMEHUTEIBHON
MIPAKTHUKU;

- TEOPETHUECKUI MaTepHall ClIeayeT COOTHOCUTh C IIPaBOBBIMU HOPMaMHM, TaK KakK B HUX MOTYT OBITh
BHECCHBI I3MEHEHUS, IOTIOJIHEHHSI, KOTOPbIE HE BCETAa OTPaKEHbI B yueOHOM IuTeparype;

- B HayaJie 3aHATHH 3aaThb OpCOAaBaTCIIFO BOMIPOCHI IO MaTCPpUAJTy, BBI3BABIICMY 3aTPYAHCHUS B €0
IMOHUMAHWHU U OCBOCHHUU IIPU PCUICHHUU 3a1a4,

3aIaHHBIX JJI1 CAMOCTOSITENIbHOIO PELICHUS;
- B XOJIE CEMUHAapa JaBaThb KOHKPETHBIC, YETKUE OTBETHI 110 CYLIECTBY BOIIPOCOB;

- Ha 3aHATUU JOBOAUTH KAXKIYIO 3a7a4y 1O OKOHYATEIBHOI'O PELICHUs, IEMOHCTPUPOBATh IOHUMAaHUE
NPOBEACHHBIX pPAaCcYeTOB (aHAIM30B, CHUTyalMii), B Ciy4ae 3aTpydHEHUH oOpamarbcs K
IIPENOAABATEINIO.

CrynenTam, IpOMyCTUBIIUM 3aHATHS (HE3aBUCUMO OT MPUYMH), HE UMEIOUIUETUCbMEHHOI'O PEIICHUS
3a7a4 WJIK HE TOATOTOBUBIIMECS K JAHHOMY

IIPAKTUYECKOMY 3aHATHUIO, PEKOMEHIYETCS HE M03KE YEM B 2-X HEAEIBHBIA CPOK

SIBUTHCS HAa KOHCYJIBTALUIO K MPENOJABATENI0 U OTYUTATHCA 110 TEME, U3Y4aBIICICSA HA 3aHATHUH.
CTyneHTbl, He OTYUTABIIMECS 10 KXI0W HE MPOPadOTaHHON MMM Ha 3aHATUAX TEME K Havaly
3a4eTHOM CEeCCHHU, YITyCKalOT BO3MOYKHOCTH IOJIyUUTh IOJIOKEHHBIE OaIbl 32 paboTy B
COOTBETCTBYIOILIEM CEMECTPE.

2. Meronudeckue peKOMEHIAINUHU 10 BBIITOIHEHUIO PA3IMYHBIX (JOPM CAMOCTOSTENBHBIX JOMAITHIX
3aJIaHUN

CamocrodrenbHas paboTa CTyI€HTOB BKIIIOYAET B ce€0sI BHIIIOJIHEHHUE PA3IMUYHOI0 POJA 3aJaHUH,
KOTOpPbIE OPUEHTUPOBAHBI Ha OoJiee TIIy0OKOe YCBOGHHE MaTepraia n3ydyaeMoi AUCHUIuIuHbL. [1o
KaX/101 TeMe y4eOHOMH AUCIUIUTMHBI CTyIeHTaM NpesiaraeTcs nepeyeHb 3aJaHuii s
CaMOCTOSITENTbHON PaOOTHI
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K BBINOJIHEHUIO 331aHUH U CAMOCTOATENBHOM paboThI MPEIbSIBIAIOTCS CIEAYIOMNE TPeOOBAHUS:
3a/laHUsl TOJKHBI UCIIOJIHATBCS CAMOCTOSTENIBHO U IIPEJICTABIIATHCS B YCTAHOBIICHHBIN CPOK, 8 TAKKE
COOTBETCTBOBATH YCTAHOBJICHHBIM TPEOOBAHUSM 110 O(OPMIICHHIO.

Crynenram cienyer:
- PYKOBOJICTBOBAThCSI TPaKOM CaMOCTOSATEIbHON paboThI, onpeneneHubiM PIT/I.

10.MeTonnuyeckne peKOMEHIAIUN 1JIsl PenojaBaTeis.

- ATTecTalMOHHBIE MCIBITAHUS MPOBOJATCS IPENONABATEIEM, BEIYILUM JIEKIMOHHBIE 3aHATHS
[0 JAHHOM JWCIUIUIMHE, WIM NpPEenojaBaTesIMM, BEAYyIIMMHU J1a0OpaTOpHBIC 3aHATHS
[IpucyTcTBUE TOCTOPOHHMX JHII B XOJ€ IPOBEIEHHUS aTTECTAI[MOHHBIX HCHBITAaHUNA 0e3
paspelieHuss peKTopa WM NPOPEeKTOopa HE JOMycKaeTcs (3a HCKIIOUEHHEM pPaOOTHUKOB
YHUBEPCHUTETA, BBIMOJHSIOMNX KOHTPOJHMPYIOUMEe (YHKIUA B COOTBETCTBHH CO CBOHUMH
JIOJDKHOCTHBIMU ~ OOsI3aHHOCTSIMM). B cioywae OTCyTCTBUS BEAyIIEro MpernoiaBaTes
aTTECTAllMOHHBIE MCIBITAaHUS TPOBOJATCS MPENOoJaBaTeNIeM, HA3HAYEHHBIM MHCbMEHHBIM
pacriopsbkeHreM 1o Kadeape (CTpyKTYpPHOMY MOJPA3IeNICHHIO).

- HMHBanuapl ¥ nMma C OrpaHUYEHHBIMH BO3MOYKHOCTSMHM 37J0POBbSl, MMEIOLIUE HapYyLICHUS
OIOPHO-/IBUraTENbHOIO  ammapara, JOMYCKAalOTCS Ha AaTTeCTallMOHHBbIE UCHBITAHUS B
COIPOBOXKICHUHU aCCUCTEHTOB-COIIPOBOK IAIOIIHX.

- Bo Bpems arTecTanMOHHBIX HCHBITAHUNA OOYYaIOIIMECs MOTYT IOJIb30BAaThCS MPOTrpaMMOi
yueOHOM JUCIUIUIMHBI, @ TaKXKe C pa3pelieHHs MPeroaaBaTelis CIpPaBOYHOH M HOPMATHUBHOM
JIUTEPaTypOH, KaJbKyIATOPAMH.

- Bpewms moaroTroBku oTBeTa IpH cllaue 3aveTa B YCTHOM (hopMe TOHKHO COCTaBISATh HE MEHEe
40 MuHYT (10 >KEeTaHUIO 00YYAaOIIErocs OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBeTa — He
6osiee 15 MUHYT.

- Ilpm moAroToBke K YCTHOMY 3a4eTy CTYACHT, KaKk IPaBWJIO, BEAET 3allMCH B JINCTE€ YCTHOTO
OTBETAa, KOTOPBIN 3aTe€M (II0 OKOHUYAHUH 3a4€Ta) CAAETCS IK3aMEHATOpYy.

- Ilpu mpoBezeHHUU YCTHOTO 3a4eTa OHJIET BHIOMPAET caM CTYJICHT B CIIy4aifHOM HOpSIJIKE.

- IIpenonaBaTenio mpenocTaBiIsieTcsl MPaBo 3a1aBaTh 00yYAIOIIUMCS JJOTIOJTHUTEIbHBIE BOIPOCHI
B paMKax MporpamMmbl JUCLMILIMHBI TEKYIIETO CEMECTPA, a TaKXkKe, IIOMHUMO TEOPETUYECKHX
BOIIPOCOB, AaBaTh 33[aul, KOTOPbIE U3YYaJIHCh HA JIAOOPATOPHBIX 3aHATHSX, C IEMOHCTpAIUEH
KOMIIBIOTEPHOTO BBIIIOJIHEHUS PacYETOB.

- Cpaue 3Kx3aMeHa JO0JKHA [IPEALIECTBOBATH OLICHKA BBIITOJIHEHHS KypPCOBOI'O IIPOEKTA.

- OueHka N0 KypCOBOMY IPOEKTY BBICTABIISIETCS HA OCHOBAHUHM pE3YyJbTAaTOB 3allUThl Ha
KOMHCCUM  OOyYaroIlUMCSi KypCOBOTO TIPOEKTa TPU  HEMOCPEACTBEHHOM  YYacCTHH
npernojaBaTeneii  kadeapsl (CTPYKTYpHOTO TOApa3AeieHUs), PYKOBOIUTENS KYypPCOBOTO
MPOEKTAa), C BO3MOXKHBIM MTPUCYTCTBUEM JIPYTHX 00y4Jarouuxcs u3 yueOHo rpymmsl. OqHoi u3
(dopM 3aIUTHI MOXKET OBITH MPE3EHTALNs KypCOBOTO MPOEKTa. Pe3ynbTaThl 3alIUThl (OILICHKA)
BHOCATCSI B aTTECTALIMOHHYIO BEIOMOCTb KypCOBOI'O IIPOCKTA C YKAa3aHUEM TEMBI KypCOBOI'O
IIPOEKTA, a TAK)XKE B 3aUETHYIO KHMXKKY B pasfei «KypcoBble IPOEKTHI.

[Tpouienypa 3ammTel KypcoBOil paboThl (mpoekta) ompeneneHa [lonoxkeHrneM O KypCOBBIX
paborax (mpoekrax) ®I'BOY BO Mockosckuii [TomuTeXxHUUECKU YHUBEPCUTET.

Martepuansl, NpeACTaBIECHHbIE B KYpPCOBBIX IPOEKTaX M BONPOCHI K 3aLIUTE KypCOBBIX
MIPOEKTOB, SIBIAIOTCS IMPEIMETOM OOCYXKICHHS INpH cAade KypcoBBIX HpoekToB. [IpernonaBaTento
NPEJOCTABIIACTCS MPaBO 3aJaBaTh OOYYAIOIIUMCS TpU MpUeMe  SK3aMeHa IO JUCIMILIMHE
JIONIOJIHUTEIbHBIE BOIIPOCHI, OTHOCSIIIUECS K BBIIIOJTHEHUIO KYpPCOBBIX IPOEKTOB.

@DOH/IBI OLIEHOYHBIX CPE/ICTB NMPEACTABICHbI B PUIOKEeHUU 1 K paboueil mporpamme.
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[Iporpamma coctaBieHa B cooTBeTcTBUHM ¢ DenepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM
cTaHJapToM BhIcuiero obpasoBanus no crnenuanbHocTd  08.05.01 «CTpouTeNIbCTBO YHHUKAJIBHBIX
30aHUH M COOPYKeHUI».

IIporpammy cocraBui:

JOLEHT, K.T.H. /11.B. Mopo3osa /

[Iporpamma yTBepkaeHa Ha 3acenaHun Kadeapsl “TIpoMblieHHOE U Tpa)IaHCKOE
CTPOUTENBCTBO ~ «_ » 2022 r., mpoTokoma Ne

3aBenyrouuii kadeapoit

IOIIEHT, K. T. H. /A .H. 3aiines/
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IIpunoxenue 1
K paboueii mporpamme

MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUCKOM ®EJEPALIMNA

®EJIEPAJIBHOE TOCYIAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIbHOE YUPEXIEHUE BBICILETO OBPA30OBAHISI
«MOCKOBCKHMI MOJATEXHUYECKUI YHUBEPCUTET»

(MOCKOBCKHH MOJUTEX)

Hanpasnenue noarorosku: 08.05.01 CTPOUTEJILCTBO YHUKAJIBHBIX 3[JAHUI 1
COOPYXKEHUH
OII (mpodmiib): «CTpOUTENHCTBO BBICOTHBIX M OOJIBIICHIPOIETHBIX 3IaHUH U COOPYKEHUI»
dopma o0yueHUs: 3a09Has
Bun npodeccronanshoii nesrensaoctu: (B coorsercteuu ¢ ®I'OC BO)

Kagenpa: [IpoMblleHHOE U TPasKJaHCKOE CTPOUTEIHCTBO

®OH/] OIEHOYHBIX CPEJICTB
MO JUCLUIIJIUHE

Merajin4yeckue KOHCTPYKIIMH

Cocras: 1. [lacopT ¢oHa OLIEHOYHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPEICTB!

- MOKa3aTelb YPOBHS CPOPMUPOBAHHOCTH KOMITETCHIIUH;

- NIEPCUCHb OLICHOYHLIX CPCACTB IO JUCHHUIIJINHC

CocraButenu: JOLEHT, K.T.H. Mopo3osa /1.B.

Mocksa, 2022 ron
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Tabmaumna 1

MOKA3ATEJb YPOBHA COOPMUPOBAHHOCTU KOMIETEHIUIA

Mertanau4ecKkue KOHCTPYKIIMH

DI'OC BO 08.05.01 «CTpouTe/bCTBO YHHKAJIBbHBIX 31aHUH H COOPYKEHHUH »

B mporecce 0cBOCHMSI JaHHOM TUCHUIUIMHBI CTYJCHT (POPMHUPYET U IEMOHCTPUPYET CIIEayIOUIe 001enpodeccuoHaIbHbIe U
Nnpo¢ecCHOHATIbHBIE KOMIICTCHIHMH:

(byHIaMEHTATBHBIX HAYK

YMeTh: UCIIOIb30BAaTh YHUBEPCAIbHBIC
1 CIIELUAIIM3UPOBAHHBIE IIPOrPAMMHO-
BBIYUCIIUTEIIbHBIE KOMILJIEKCHI U
CHUCTEMBI aBTOMaTU3UPOBAHHOI O
[IPOCKTUPOBAHUS;

BJIAJETh: CIIOCOOHOCTBIO BECTH
pa3paboOTKy 3CKU3HBIX, TEXHUYECKUX U
pabouuX MPOEKTOB YHUKAIBHBIX
00BEKTOB.

KOMIIETEHIIHN IlepeyeHb KOMIIOHEHTOB TexHnosorus |@opma CreneHu ypoBHel 0CBOCHUS
NHIEKCI®OPMYJINPOBKA ¢dopMHupOBaH (OLEHOYHOI0 |[KOMIETEHLHH
us cpeacrBa*
KOMIIETeHIH
OIIK-1 |Cnoco0HOCTB pemars  |3HaTh: METOBI M CPEACTBA nexuus, ba3oBblii ypoBeHb
[MPUKJIAJHbIE 3a/1a41 (hM3MYECKOTO U YHCIIEHHOTO camocrosaTens [PT - cnocobeH aHanM3npoBaTb Pa3pabOTKH
CTPOUTENBHOM OTpaciy, (KOMTIBIOTEpHOTO) Mofe MpoBanms, 137 pabora, [[I ACKU3HBIX, TEXHUYECKUX U PAOOUHNX
MCIIOJIb3Ysl TEOPHIO U HCTIONb3ys (yHAGMCHTANBHBIC HayKH: [IPAKTUYECKHE MIPOCKTOB YHUKAJIBHBIX OOBEKTOB,
METO/IbI BaHTHS MCTIONIBb3YS TEOPUIO U METO/IBI

(yHIaMEHTATBHBIX HAYK.

IloBBILICHHBIH YPOBEHD

- cnocobeH ncnonb3oBaTb YHUBEPCAIbHBIE U
CIeUaJIM3UPOBaHHbIE IPOTPaMMHO-
BBIYMCIIUTCIBHBIC KOMIIJICKCHL 1 CHUCTCMBbI
ABTOMAaTHU3MPOBAHHOI'O MPOEKTUPOBAHUS.




OIIK-2

Cnoco0HOCTH
QHAJTN3UPOBATH U
PECTABIIATh
MH(OpMALIHIO,
PUMEHSATh
UH(POPMALIMOHHBIE U
KOMITHIOTEPHBIE
TEXHOJIOTUH [T PabOTHI
c uadopmarmei u
nproOpeTeHUsT HOBBIX
3HAHUU B
npodhecCuoHaTbHOM
NesITeIbHOCTH,
[IPUMEHATH B [IPOEKTHOU
NesITeIbHOCTH CPEACTBA
ABTOMAaTU3UPOBAHHOTO
IPOCKTHUPOBAHUS

3HaTh: HOPMaTHUBHYIO 0a3y B 001acTu
[IPOCKTHPOBAHUS H, KaK
QHATU3UPOBATh U NIPEJICTABIIATh
MH(POPMALINIO;

YMeTh: IPUMEHSTh HHPOPMAIIHOHHBIC
Y KOMIIBIOTEPHBIC TEXHOJIOTHH JIJISI
paboTel ¢ nHpOpManueit u
NpUOOpETaTh HOBBIC 3HAHHS B
Mpo(hecCUOHATLHON IS TENHHOCTH;

BJIaJIeTh: IPUMEHEHUEM B IIPOEKTHOMN
NESITEIBHOCTH CPE/ICTB
ABTOMAaTU3UPOBAHHOIO
[IPOEKTUPOBAHMUSL.

TTeKIIHS,
CaMOCTOSITEIb
Hast pabora,
MPaKTUYECKUe
BaHATHUS

PT

ba30BbIil yPOBEHD:

CIOCOOCH aHAIN3UPOBATh

HOpPMAaTHUBHYIO 0a3y MPHHLIUIIOB
[IPOCKTUPOBAHUS 3JaHUN U COOPYKECHUM.
IloBBILIEHHDbIH YPOBEHb:

CNocobHOCTb MCMONb30BaTb HOPMATUBHYIO
0a3y B 00JIaCTH MPOEKTUPOBAHUS 3TAaHUH U
NPUMEHATH HH(OPMAIIMOHHBIE U
KOMITBIOTEPHBIE TEXHOJIOTUU /7151 pabOTHI C
MH(pOpMaLKel o MPOSKTUPOBAHUIO
COOPYKEHUI NOBBIIEHHOU
OTBETCTBEHHOCTH.
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OIIK-11

Cnoco0HoCTh
OCYILIECTBIIATh
MMOCTAaHOBKY U PEILICHHE
HAy4YHO-TEXHUYECKUX
3a1a4 CTPOUTEIILHON
OTpAaCiu, BBIOJIHSTD
HKCIIEPUMEHTAIbHbIE
HCCICAOBAHUSI U
MaTEeMaTUICCKOE
MOJEIIUPOBAHUE,
QHAJTM3UPOBATH UX
pe3ybTaThl,
OCYILIECTBIIATh
OpraHU3aIHUIo
BBITIOJTHEHHS] HAYYHBIX
HCCIIeIOBaHUM

3HATBH: METO/bI PEIICHUS HAyYHO-
TEXHUYECKUX 3a]1a4 CTPOUTEIbHBIX
KOHCTPYKLUU;

YMETb: BBLIINIOJHATH
OKCIICPUMCHTAJILHBIC UCCIICIOBAHUSA U
MAaTCMAaTUUICCKOC MOJCIIMPOBAHUC,

BJIaJleTh: YMEHUEM aHAJIM3UPOBATH
PE3yJIbTaThl UCCIIEIOBAHUN,
OCYILIECTBIIATh OPraHU3aLUI0
BBITOJIHCHHS] HAYYHBIX HCCIIEI0BAaHUN

JCKIIHS,
CaMOCTOSITENIbH
as paboTa,
MPaKTUYECKUe
BaHATHUS

PT

ba3osblIit YPOBEHb: CIIOCOOHOCTH|
OCYHICCTBJIIATH TIOCTAHOBKY W  PCHICHUC
HAYYHO-TCXHHUYCCKUX 3a1av CTpOHTGHBHOﬁ
OTpaciu.

IloBBIIICHHBIH  YPOBEHb:  BBINOJHSATH
OKCIICPUMCHTAJILHBIC HUCCIICAOBaHUA nu
MaTeMaTH4ECKOe MOZCIINPOBAHHUE,
AHAJIU3UPOBATh UX PE3YJIbTAThI.
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T1K-1

Crnoco0HOCTH
OCYILECTBIISATh
pa3paboTKy u

o opMIIeHHE TPOSKTHBIX
[pEICHUIA TT0 00BbEKTaM
TPaJOCTPOUTEIIBHOMN
NeSITEIbHOCTH

3HATh: HOPMATUBHBIC TPABOBHIC AKTHI
Poccuiickoit @enepanuu,
HOPMAaTUBHBIC TEXHUUECKUE U
PYKOBOJISIIIHE TOKYMEHTHI,
COBPEMEHHBIE CPEICTBA
ABTOMATH3aIuK B cepe
PagOCTPOUTEITHHON NEATEILHOCTH,
BKJIIOYAsi aBTOMATH3UPOBAHHBIC
H(OPMAaIIMOHHBIE CUCTEMBI.

'YMeTh: HaX0/IUTh, AaHATU3UPOBATH U
MCCIIeIoBaTh WH(POPMAIIHIO,
HEOOXOIUMYIO ISl TEXHUYECKOTO U
OpPTraHU3alMOHHO-METOAMYECKOTO
PYKOBOJICTBA JESITEIHHOCTHIO 110
MPOEKTUPOBAHUIO OOBEKTOB
IPagOCTPOUTENBHOMN e TETbHOCTH,
BKJII0Yasi MOHUTOPUHT Ka4eCcTBA TAKOH
OLIEHKU IIPOSKTHPOBAHUSI.

Biagerb: HEOOXOUMBIMU
CBEJICHHUSIMH B X0J/I¢ KOMMYHHKAITH B
KOHTEKCTE MPO(ecCHOHAIBHOM
NMEesITEeNIbHOCTH B cpepe MHKEHEPHO-
TEXHUYECKOTO IPOEKTUPOBAHUS.
OpraHN30BBIBATh U KOOPAHMHUPOBATH
paboTHI TTO HHKEHEPHO-TEXHUIECKOMY
MPOSKTUPOBAHUIO OOBEKTOB
PagOCTPOUTETHHON NESTETbHOCTH.

TTEeKITHS,
CaMOCTOATCIIbH
ast pabora,
MPaKTUICCKUE
BaHATUA

PT
1

ba30BbIil yPOBEHD:

CIIOCOOHOCTB OCYIIECTBIIATH Pa3pabOTKy
M 0(OPMIICHUE MTPOCKTHBIX PELICHUH 110
00BEKTaM I'PaJIOCTPOUTEIBHOM
NeSTEIHOCTH.

IloBBIIIEHHBIH YPOBEHb:

CIIOCOOHOCTB OCYILECTBIISTH Pa3pabOTKy
1 0(hopMIIeHUE IPOEKTHBIX PEIICHHH 10
00BEKTaM I'PaJlOCTPOUTEIBHOM
NESTENIbHOCTH, BKIIIOYast
ABTOMAaTH3MPOBaHHbIE HH(OPMAIMOHHbIE
CUCTEMBI.

42




IIK-5

CnocodHocTh
OCYILECTBIATH KOHTPOJIb
332 XOZIOM BBITIOJTHEHHUS
MPOEKTHBIX PadoT,
IPOBOJIUTH COTTIACOBAHMS
U crady paboT 3aKa3yuuKy,
OpPTraHU30BBIBATH U
OCYILECTBIISATh ABTOPCKUM
Ha/130p 3a COOMIOICHUEM
[IPOCKTHBIX PELICHUI

3HaTh: TpeOOBaHUS HOPMATUBHBIX
IIPaBOBBIX aKTOB, HOPMATUBHO-
TEXHUYECKUX U HOPMATUBHO-
METOANYECKUX JTOKYMEHTOB I10
IIPOCKTUPOBAHUIO U CTPOUTEIILCTBY.

YMeTh: 0CyIECTBIATh IPOLECC
POCKTHPOBAHUS 00BEKTA
KallUTaJIbHOI'O CTPOUTEINILCTBA,
PEKOHCTPYKIUHU, TEXHUYECKOT O
NIEPEBOOPYKEHUS U MOJIEPHU3ALINH,
HOPSIOK CIaud MIPOEKTHOM, paboueit
JOKYMEHTAllUU TEXHUYECKOMY
3aKa34uKy, HOpMaTUBHbIE
JOKYMEHTBI, perjaaMeHTHPYIOIINe
OCYILECTBIIEHUE aBTOPCKOTO Haa30pa
IIPU CTPOUTEIBCTBE U BBOJIE B
IKCIUTyaTalHIo.

Baagers: ocyniecTBieHuEM
aBTOPCKOI'0 HaA30pa 3a
COOJIIOJICHNEM TTPOCKTHBIX PELICHUH.

JIEKITUS,
CaMOCTOATCIIbH
ast pabora,
MPaKTUICCKUE
BaHATUA

PT

ba3oBblil ypoBeHb:

CIIOCOOHOCTh ~ OCYIIECTBJISATH KOHTPOIIb 34
XOIOM  BBIIIOJIHCHUSA  MPOCKTHBIX pa60T,
[IPOBOJUTH COTJIACOBAHUS U clady padoT
BaKa34uKy, OpTraHU30BbLIBATH 341
OCYLICCTBIIATh ~ aBTOPCKUH  Hag3op 34
COOJIIOJICHHEM MTPOEKTHBIX PELICHUN

IloBBIIIEHHBIH YPOBEHb:

CIOCOOHOCTh ~ OCYIIECTBIISATH KOHTPOJb 34
XOZIOM  BBIMIOJHEHHUSI IPOEKTHBIX padoT,
MIPOBOJUTH COIJIACOBAHUS U clady padoT
3aKa3uuKy, OpraHU30BbIBATh 151
OCYILLECTBIIATb ~ aBTOPCKUM  HAA30p 34
COOJIIOJICHNEM TPOEKTHBIX pPELICHUH [is
BIaHUM U COOPYKCHUH  IIOBBILICHHOH
OTBETCTBEHHOCTH.
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IIK-6

Cnoco0HOCTB K
PYKOBOJICTBY
[MOAPA3AEIEHUEM 110
[MOATrOTOBKE pasjeiia
[MPOEKTHOMN
TOKyMEHTAIlUX Ha
METaJUTMUYECKUE
KOHCTPYKIUU

3HaTh: TpeOOBaHUS
3aKoHoarenscTBa Poccuiickoin
®denepanuy ¥ HOPMaTUBHOU
TEXHUYECKON JOKYMEHTALUU B
CTPOUTENBLCTBE. MeToauKy
IIPOCKTUPOBAHUS CTPOUTEIILHBIX
METaJUIMYE€CKUX KOHCTPYKILIUM.
CpencrBa aBTOMaTU3UPOBAHHOTO
IIPOCKTUPOBAHUS METAJUIMYECKUX
KOHCTPYKIUH.

YMeThb: IpOBEPATH COOTBETCTBHUE
pa3pabaTbIBaeMbIX IPOEKTOB H
TEXHUYECKOH JTOKyMEHTAINH
TpeOOBaHUSM HOPMATHUBHBIX
JIOKYMEHTOB, BBITIOJTHATH TEXHUKO-
HYKOHOMUYECKUH aHAIIN3 MPUHATHIX
peLIeHUN.

Baagers: noAroToBKOM U
YTBEPKJICHUEM 3aJJaHUI Ha
IIPOCKTHYIO JOKYMEHTALUIO pa3jena
Ha METAJUIMYECKUE KOHCTPYKIUU.
YTBepxKIACHUE TPOCKTHOU
JOKyMEHTAlMU pa3jena Ha
METaJUIMYECKUE KOHCTPYKIIUU
31aHUM U COOPYKEHUH.

JIEKITUS,
CaMOCTOATCIIbH
ast pabora,
MPaKTUICCKUE
BaHATUA

PT

ba3oBblil ypoBeHb:

CIIOCOOHOCTh K PYKOBOJICTBY
MOJpa3Aci€eHUEM 10 IOATOTOBKE pa3/eia)
[TPOEKTHOMN JOKyMEHTaluu Ha
METAJIIINYECKHE KOHCTPYKIINH.

IIoBBIIEHHBIN YPOBEHb:

CIOCOOHOCTh K PYKOBOJICTBY
[OApa3IeICHUEM 110 TOArOTOBKE pa3ena)
[IPOCKTHOMN JOKyMEHTaUX HA
METAIIJINYECKHE KOHCTPYKLIMH Ul 31aHUH Y|
COOPYKEHHI MOBBILLIEHHOU
OTBETCTBEHHOCTH.
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IK-7

CnocodHocTh
OCYILECTBIISATh ABTOPCKUM
Ha/I30p 32 COOII0ICHUEM
[IPOCKTHBIX PELICHUI
paszena IpOeKTHOU
TOKYMEHTallMU Ha
METaJNINYECKHE
KOHCTPYKLUU

3HaTh: CIPaBOYHYIO U HOPMATUBHYIO
TEXHUUYECKYIO JOKYMEHTALIUIO B
CTPOUTENBCTBE, B TOM YHCIIE
3apy0OeKHYI0 U BEIOMCTBEHHYIO, TIO
IIPOCKTUPOBAHUIO 31aHUI U
COOPYKEHHUI C IPUMEHEHUEM
METaJUIMYECKUX KOHCTpYKLMii. BBOog
B HKCILTyaTaII0 0OBEKTOB C
IPUMEHEHHEM METaNINYECKUX
KOHCTPYKUUH, IpaBUiIa IPUMEHEHUS
npodecCHOHATBHBIX KOMIIBIOTEPHBIX
IPOrPaMMHBIX CPEJICTB.

YMerb: OpraHu3oBbIBaTh U
IPOBOJUTH paboTy 10 aBTOPCKOMY
Ha/30py 3@ CTPOUTEILCTBOM
00BEKTOB C MPUMEHEHUEM
METaJUIMYE€CKUX KOHCTPYKIIHA,
(dbopMHpOBaTH JOKYMEHTAIUIO O XOJ1€
U pe3yJibTaTax aBTOPCKOTO Ha30pa.

Baagers: KOHTPOJIEM COOIIOCHNUS
YTBEPKACHHBIX POEKTHBIX PEIICHUN
IIPY BBIIIOJIHEHUHU CTPOUTEIBHO-
MOHTQ)XHBIX PabOT B mporecce
CTPOMUTENBCTBA 31AHUH U
COOPYKEHUH U3 METATUTMYECKUX
KOHCTpYKUUH. Pa3paboTka
JIOKYMEHTAIMU TIPU CTPOUTEIILCTBE
31aHUM U COOPYKEHUH.

JIEKITUS,
CaMOCTOATCIIbH
ast pabora,
MPaKTUICCKUE
BaHATUA

PT

ba3oBblil ypoBeHb:

CIOCOOHOCTh ~ OCYIIECTBJIATH ~ ABTOPCKHM
HAI30p 3a  COONIOJCHHEM  IPOCKTHBIX|
peLIeHu paznena IIPOCKTHOM]
ITOKyMEHTAILUH Ha METaTTHYECKUE
KOHCTPYKIIUH.

IloBBIIIEHHBIH YPOBEHb:

CIOCOOHOCTh ~ OCYIIECTBJIATH ~ ABTOPCKHM
HAI30p 3a  COONIOJCHHEM  TPOCKTHBIX|
peLIeHu pasaena IIPOCKTHOM]
ITOKyMEHTAIUH Ha METaTTNYECKUE

KOHCTPYKLUUU I 3JAaHUM U COOPYKECHUM]
[IOBBIILICHHOW OTBETCTBEHHOCTH.
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IIpunoxenue 2
K paboueii mporpamme
Hepeqeﬂb OLCHOYHBIX CPEIACTB IO TUCHUIIINHE
«MeTanaudeckue KOHCTPYKIHUH)

oC

HaumenoBanue [IpencraBnenue
OLICHOUHOTO Kpatkas xapakrepuctrka OlleHOYHOTO OLICHOUHOTO CPEICTBA B

cpeacTBa CpCaCTBa ®OC*

KoHEeuHbII  NMpOAYKT, IMOJIy4aeMblii B
pe3ysbTaTe IJIAHUPOBAHUS W BBINOJIHEHUS
KOMILIEKCa yueOHBIX u
MCCIEA0BATENbCKUX 3amanuil. IlosBomser
OLICHUTH YMEHUS o0yJarouuxcs
CaMOCTOATEJIBHO  KOHCTPYHpPOBaTb  CBOM
3HaHUSA B IPOLECCE PELICHUs ITPAKTUYECKUX
3ajad M MpoOiieM, OpUEHTHPOBATHCS B
MH(GOPMAIIMOHHOM IPOCTPAHCTBE U YPOBEHb
c(OpMHPOBAHHOCTHU aHAJINTUYECKHUX,
MCCIIEIOBATEIbCKUX  HABBIKOB, HABBIKOB
[IPAKTUYECKOIO U TBOPYECKOTO
MBIIIJIEHUS.  MOXET  BBINOJHATHCA B
MHIVUBUAYAJIbHOM TIOPSAAKE WM TPYIIION
00y4arOIUXCS.

IIpoekt (kypcoBoii)

)

TeMbl MHIMBUTYaTbHBIX
MIPOEKTOB

J M agaKTHIeCKUM KOMILJIEKC,
MpEIHAa3HAYEHHbIM I CaMOCTOSATENbHOM
Pabouas Terpanp . .
(PT) paboTel oOywaromierocst ¥ mo3Bosstiomuit | OOpasen paboueit TeTpaau
OILICHUBATh YPOBEHb YCBOCHUS UM Y4EOHOTO

Marepuaa.

*)- Bonpochl k 1abopaTopHbIM paboTaM, 3alIUTe KypCOBOT'O MPOEKTa M 3K3aMEHY NPUBEICHBI B
[Tpunoxxenuu 4
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[Ipunoxenue 3
CTpykTypa u coaep:kaHue TUCHUIIMHBI «MeTalnyecKne KOHCTPYKIMI» 10 HANPABJIEHHUIO MOAT0TOBKH
08.05.01 «CTpouTeIbCTBO YHHKAJIBHBIX 31aHHH U COOPYKEHUI»

(uHKeHep)

Buabl yueOHo# padoThl,
BKJIIOYAsl CAMOCTOATEIbHYIO Buabl camocToATenbHOM paboTbl ®opmbl
o =
- = o aTTecTa
Paszpnen 3 §f § padoTy CTY/ACHTOB, CTyAEeHTOB Y
= [5) =
5]
o F 8 U TPYA0EMKOCTh B 4acax
n/n
J | II/C | JIag | CPC | KCP | K.P. | K.N. | PIP | Pedepar | K/p | 3 3
JeBATBIN cemecTp
Bsenenne. OcHOBBI
1 METAUTNYECKUX KOHCTPYKIIUH. 9 2 1 4
Marepuaisl, UX CTPyKTypa U
CBOMCTBA
5 PaGora cTanu moja Harpy3Koi.
OcCHOBBI pacueTa METAUTMUECKUX 9 2 1 8
KOHCTPYKLUHI
CoenuHeHns MeTAINTMYECKUX
3 KOHCTPYKLUH, UX paboTa u pacueT 9 2 2 6
3.1 | JJaboparopnas pabora | 9 12 4
«HcnbiTanue METAJUTNYECKON
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0aJIKu Ha MOTIePeYHBINA U3ruo»

3.2

JlaGoparopHas pabora
«McnpiTanne cranpHOro Opyca Ha
HOCHTPAJIbHOC ©W  BHCIHCHTPCHHOC
CIKaTHe

12

Bunst cBapku. Tumsl cBapHBIX
COCIMHECHUM. DneKTpoapl,

IIPUMEHsEMBIE IIPU CBApKe

Banku u GanouHble KOHCTPYKLIUU

10

51

Bpimaua 3amaHuss Ha  KypcOBOM
MPOCKT

LlenTpanbHO CxKATHIE KOJTOHHBI

BHGI_IGHTpeHHO CXXaThIC KOJIOHHBI

7.1

JlaGoparopHas pabora
«/cnplTaHUE CTAJIbHOU ILIACTUHBI
OO0JIBILION ruOKoCTH Ha

MPOJOIBHBIA U3TUO»

12

KommonoBka OJHOATAXKHBIX
MPOU3BOJACTBEHHBIX  3JaHUM U

pacder uxX KapKacos.

10

8.1

PacuérHasg cxeMa OIHOITaXXHOTO
IIPOU3BOJICTBEHHOIO 31aHMUS.
Pacuér BHeEmHMX Harpy3ok Ha
3/1aHHE

8.2

Omnpenenenre BHYTPEHHUX YCUIIMH
B KOJIOHHAX
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Tumns! moakpaHoBhIX O6anok. Mx
pacuét. OnpenenaeHue BbICOTHI

Oanku. Pacuér kpaHoBOI Harpys3Ku.

Buabel TOpMO3HBIX YCTPOMCTB.
Pacuér ux Hanpsok€HHOroO
COCTOSIHMS. Y 3IIbl CONPSKCHUS
TOPMO3HOU KOHCTPYKLIMU C
MOJKPAHOBOW OATIKOM.

10

CrponunbHble hepMbI TOKPBITHHA
3nanuid. Buner pepm.
KonctpyupoBanue u pacuér
CTPONMIBHON (ePMBI TOKPBITHS
30aHUSA

¢0pM(l ammecmauuu

Bcero yacoB o [ucuMILInHE B
JAeBATOM ceMecTpe

36

36

36

108
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[Tpunoxxenue 4

KOHTpO.]]L NMPOMEKYTOYHBIX U UTOTOBBIX 3HAHMH CTyaA€eHTa

Bonpocs! k 3ammuTe 1a00paTOPHBIX PadoT.

9-if cemecTp

AN e

Sk =

K n1a6oparopHoii pabore Nel:

KakoBa Harpy3ounas cxema Oanku?

Kak ompenensirorcs onbiTHbIe Aeopmanmu B Oanke?

Kak mocuntars HanpsiKeHus 1O ONBITHBIM JJAHHBIM ?

Kak onpenenuts HanpsikeHUs B M3rubaeMoil 0ajike TeopeTuyecku?
KakoBa 1iens npoBeeHus JTaHHOU J1a00paTopHOi paboThI?

K n1a6oparopHoii padore Ne2:
KakoBa Harpy3ouHnas cxema Opyca?
Kakue Buabl HaNpspKEHHOTO COCTOSIHUS Opyca UCIIBITHIBAIOTCS?
Kak ompenensirorcst onbITHBIE Aedopmaryu B Opyce?
Kak mocuntars HanpsiKeHus 1O ONBITHBIM JJAHHBIM ?
Kak onpenenuts HanpsiKeHUs B CKATOM Opyce TeopeTHUYEeCKH?
KakoBa niens npoBeieHus JTaHHOU J1ab0paTopHOi paboThI?

K n1a6oparopnoii padore Ne3:

1. KakoBa Harpy3o4Has cxema CTaJIbHOT'O CTEPKHS B BUJIE NJTMHHON

IJTACTUHBI?

2. Yro Habm0OAaeM IpU HATPYKEHUHU CTEPIKHS?

2. Kak onpeznensieTcst KpUHTUUECKAs! CHIIA OTBITHBIM ITyTEM?

3. Kak omnpenensiercst Kputudyeckasi Cujia TEOPETHUECKU ?

4. KakoBa 11eJ1b TPOBEJICHUS JaHHOM 1a00paTopHOii paboThI?

Bonpocs! k 3ammuTe KypcoBoro npoekra (¢popmuposanue komnerenuuii OIIK-1, OIIK-11,

9-
1.
2.
3.

i cemecTp

MK-1).

CocraBHBIE YacTH MPOMBIIIJICHHON paboueil ruromaaku (Oalo4HON KIIETKH).

PacyerHas cxema Oajku HacTUiA.

Pacyer momepeyHoro cedeHus OanKkd HACTHIA MO TEPBOMY TMPEACILHOMY

COCTOSAHHIO.

© =N bk

[IpoBepka HPUHATOrO CEYeHHs OalKH MO BTOPOMY HPEIACTHLHOMY COCTOSIHHUIO.

PacyerHas cxema rijiaBHOU OaJIKH.

HopmartuBHble Harpysku, IeHCTBYIOIIME Ha OalKy.

PacuerHble Harpys3ku, JIelcTBYyIOIHME Ha OaJKy.

Omnpenenenre BBICOTHI TJIABHOM OaliKw.
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9. W3 xakux yclIOBHH NpOBepsieTcs MPUHATAs TONIIMHA CTEHKU Oanku?
10.  Ompenenenue MUPUHBI MOJKH OAJIKH.

11.  IIpoBepka MECTHOW YCTOMYMBOCTU IIOJIKH.

12. HayepTuThb NPUHATOE MONEPEYHOE CEUCHHE OalKH.

13.  Kakywo mpoBepKy HYXHO CAENaTh MJIS MPUHATOrO TOMEPEYHOTO CEUeHUsS Oanku?
14.  IloueMy 3KOHOMHYECKH HEBBITOAHO NPUHUMATh IMONEPEYHOE CEUEHUE TJIaBHOU
OaJKM  OAMHAKOBBIM IO BCeH uInHE?

15. Kak ompenenuTh yMEHBUICHHOE IONEPEYHOE ceueHue Oanku?

16.  Kakue npoBepku ciexyeT MPOU3BECTH Il IPUHATOTO YMEHBIIEHHOIO
IIOIIEPEYHOT O ceueHus?

17. Pacuer NoOSCHBIX CBAapHBIX IIBOB.

18.  IlpoBepka oOmieil ycTOHUMBOCTH OaliKu.

19. IIpoBepka u oOecrmeueHUE MECTHOM YCTOWYMBOCTU CTCHKH OaiKu.

20. Kak ompenenuTh HIar MomnepeyHbIx pedep >KeCTKOCTH?

21. B Kakux ceyeHHsX OalIki CIIEAYeT OIpPEeNeNIATh MECTHYIO YCTOWYMBOCTH Oanku?
22.  Pacuer omopHbIX pebep Oanku.

23.  Kakume BuIbl compspkeHHus Oanok Ber 3Haete?

24.  Uro Takoe ATaXHOE COMpsHKEHHE Oallok?

25.  Yto Takoe compsbkeHue 0aloK B OJHOM YpOBHeE?

26.  Pacuer Heo0XOAMMOTro KOJMYECTBA OOJTOB NPHU CONPSDKEHUH OajJOK B OJHOM
YPOBHE.

27.  UYro Takoe “MOHTa)XHbIE CTOIMKH ?

28.  Pacuer KOJOHHBI CIUIOIIHOIO CEYEHMs HA LIEHTPAJIBHOE CIKATHE.

29. PacyerHas cxeMa KOJIOHHBI.

30.  Pacyer KOJOHHBI CKBO3HOI'O CEYEHHs Ha LIEHTPAJbHOE CHXKaTHE.

31.  KoMIIOHOBKa NONEPEYHOrO0 CEYEHHUS KOJIOHHBI.

32. Kak ompenenuTb paccTOSHUE MEXAY BETBSMHU KOJOHHBI CKBO3HOTO CEUYEHMS?
33.  Kak ompenenutb pacCTOSTHUE MEXAY COCIMHUTEIbHBIMU TUIAHKAMU?

34. Korpma nmpuMeHSIOT A7 COCOUHEHHUS BETBEH KOJOHHBI TUIAHKU (0€3pacKoCHYIO
pELIETKY) U KOI'Ja - PACKOCHYIO DPELIETKY?

35.  Pacuer 6a3bl KOJOHHBI (OMOPHOHM IUIMTBI M TpPaBepc).

36.  Pacyer oronoBka KOJOHHBI.

37.  KoMIOHOBKa OJHO3TaKHBIX POU3BOICTBEHHBIX 3/IaHUM U pacyeT UX KapKacoB.

38. PacuérHas cxema 0OHO3TaKHOTO IIPOU3BOACTBEHHOIO 34AHHUSL.

39. Pacuér BHEmHNX Harpy30K Ha IPOU3BOJICTBEHHOE 3[1aHUE.

40. Onpenenenne BHYTPEHHUX YCWINK B KOJIOHHAX OT JIEHCTBUS BHEIIHUX HAarpy3oK.
41.  KoHcTpyupoBaHHE U pacuéT CTPONMILHON (pepMBbl MOKPHITHS 3TaHHSL.
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27.

28.
29.
30.

31.
32.
33.

34.
35.
36.

3R3aMeHaIII/IOHHbIe BOIIPOCHI IO TUCHUILJINHE

“MeTanmm4yeckue KOHCTpykuun” (popmuposanne komnerennuii OIIK-1, OIIK-2,
OIIK-11, IIK-1, IIK-5, ITK-6, ITK-7)
3a 9-ii cemecTp:
Yro n3yuyaer Hayka o MK?
Kak cBszanbl MK ¢ 1pyrumu cTpouTenbHBIMU KOHCTPYKIMSIMU?
Kakue ocHoBHBIE TpeOoBaHMS IpeabaBisioTces K MK?
HocronnctBa n HegocTtatku MK,
O6nacte npumenennss MK.
OOmue nmpuHIUIBI IpoekTupoBanus MK.
KakuMu HOpMaTHBHBIMU TOKYMEHTaMH HA/JISKUT MOJIb30BAThCS MpH pa3padoTke MK?
Pa3HOBHUIHOCTH CTPOUTENBHBIX CTAJIEH.
Kakue Bubl pa3pylieHus: NpUCYIIH CTAISM U OT YETO 3TO 3aBUCHUT?

. MexaHnn4eckue U MPOYHOCTHBIE CBOMCTBA CTAJICH.

. CopTaMeHT METaUINYECKUX MPOPUIICH.

. [Ipenenbubie cocTostHust MK.

. OcHoBsl pacuera MK.

. B uem cocTouT OCHOBHOE OTJIMUME pacyeTa CKATBIX U PACTSAHYTBIX 351eMeHToB MK?
. Ha xakux npuHIHIIaX OCHOBaHbI COEAUHEHUS 31eMeHTOB MK?

. [Ipenmy1iecTBa 1 HEAOCTATKH CBAPHBIX COCIMHEHUN.

. Pacuér yrioBbIX U CTBIKOBBIX CBapHBIX IIIBOB.

. To ke, OOITOBBIX COETNHEHNH.

. To ke, 3aKJIeOYHBIX COCTNMHCHH.

. Kakue Buibl 00ITOB IPUMEHSIOTCS B CTPOUTEIBHBIX METAJUIOKOHCTPYKIUAX ?

. Kakue pa3zHOBHIHOCTH UMEIOT OOJNTOBBIE COSAUHEHHUS.

. PacueT 00onTOBOTO COENMHEHMS ITPH CPE3eE.

. To ke, Ipu CMATUN MeTaJUIA.

. To ke, IpU paCTSKEHUM.

. OcobenHocTy paboThl BEICOKOTIPOYHBIX OOJITOB.

. Kakumu cooOpaxxeHusIMHU ClieyeT pyKOBOJICTBOBATHCS MPHU MPOESKTUPOBAHUH OOJITOBBIX

COEIMHEHUIT?

Kak paccunraTs KOMOMHHPOBAHHOE COCIMHEHUE Ha OTHOBPEMEHHOE JICHiCTBHE
MIPOJIOTBLHON U MOTICPEYHOMN CHIIBI M KPYTSIIEro (M3rudaroiero) MoMeHTa?
Buner cBapku.

Buel cBapHBIX COETMHEHUN.

B Kakux KOHCTPYKIHSX TPUMEHSIOTCS OaJIKH, KAKUMU TTapaMeTpaMu OHU
XapaKTepU3yTCs?

Korna pexoMeHayeTcs MPUMEHSTh MPOKATHbIE OATIKU?

['enepanbHbBIE pa3Mepbl COCTABHBIX CBAPHBIX OAJOK.

Kakum npoBepkam J0JDKHO YAOBIETBOPATH MOI00paHHOE TIOTIEPEYHOE CEUSHUE COCTABHOM
Oamku?

Crnenmyet nmu U3MEHATH CEUYCHUE OANKU 1O JUTHHE?

Pacuer nosicHbIX IBOB.

Kak o0ecrieunTh MECTHYIO YCTOWYMBOCTh CTEHOK 0aok?
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37. Kak obecrieyuTh MECTHYIO yCTOMYUBOCTH MOJIOK OaIoK?
38. Pacuet onopHbIX pedep KeCTKOCTH OaoK.

39. Kak paccunTath MOHTQXXHBIN CTHIK YacTel Oaok?

40. Yrto Takoe 6amoyHbIe KICTKH?

41. Bunel conpsikeHus O6aok.

42. TTonOop MonepeuHoro ce4eHus IEHTPATHHO CXKATON KOJOHHBI CIUIOITHOTO CEUCHHS.
43. TlonOop MomepeuHoro ce4eHus IEHTPATBHO CXKATON KOJIOHHBI CKBO3HOT'O CEUEHUSL.
44. Tlon6op pa3MepoB COSAMHUTEIHHBIX TUTAHOK.

45. Kak paccunuTaTh pacKoChl PEILIETOK KOJIOHH?

46. Kak paccunrarp 6a3y KOJOHH?

47. Kak paccuuTarb OrojloBOK KOJIOHHBI?

48. O6nacTb IpuMeHeHus pepm

49. Oueptanus (pepM U UX TEOMETPUUECKUE PA3MEPHI.

50. CucteMbl pelIETOK U UX XapaKTEPUCTUKU.

51. Kak obOecrnieunBaercst ycTOMUUBOCTD (hepMm?

52. Yaudukanus reoMeTpruueckux pasmepos hepm. CTpOUTENbHBIH TOABEM.

53. OmnpezneneHue pacyeTHBIX Harpy30K Ha GepMy U YCHIIUN B CTEPIKHAX (DepPMBI.

54. OcobenHocty paboThl hepMbl O HArPy3KOH.

55. PacueTHble AIMHBI CTEP)KHEH U MpeaeabHas THOKOCTb.

56. Tumbl ceyeHuit crepxkHei Gepm.

57. Tlonbop ceueHuit cTepx Hen hepM.

58. V3nb1 pepm. OcOOEHHOCTh UX KOHCTPYHPOBAHUSL.

59. O6ume TpeOOBaHUS IO KOMIIOHOBKE M TPOECKTUPOBAHUIO CTAIBHBIX KOHCTPYKIHA
MIPOMBIIIICHHBIX 3/IaHHH.

60. PexxuM pabGoThI KpaHOB (MOCTOBBIX).

61. KoHcTpykuuu kapkaca IpOMBIIITIEHHOTO 31aHUS.

62. Pa30uBKa CETKH KOJIOHH.

63. TemmnepaTypHbI€E LIBHI.

64. CBs3M 110 IOKPBITHIO: TOPU30HTAIBHBIE U BEPTUKAIBHBIE.

65. CBsA3u MEXIy KOJIOHHaMH.

66. Cgsi3u o Gonapsim. CTOHKHM TOpLIEBOro (paxBepka.

67. KoHcTpyKuMs KpOBJIH.

68. IlokpeITHE IO TPOrOHAM.

69. becnporoHHble TOKPBITHSL.

70. IIporonsl crutontHoro cedeHus. KoHCTpyKuus u pacyer.

71. Peureryarble MpOrOHBI.

72. TlogxpaHOBbIE KOHCTPYKIIUH.

73. Pacuer nmoakpaHoBbIX 6anok. COOp Harpys3ok.

74. To xe. Onpenenenue yCUIui u Moa00p CEUCHUsI.

75. Tunbl KOJIOHH.

76. OCHOBBI pacyeTa BHELIEHTPEHHO-CKAThIX KOJIOHH. Cxema pacyera.

7°7. PacyeTsl CILTOIIHBIX KOJIOHH.

78. OnpeneneHue pacyeTHHIX JUIMH KOJIOHH.

79. OcoOEHHOCTH pacyeTa CKBO3HBIX KOJIOHH.
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