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BBEJIEHHUE

1. Heab u 3a1a4u 0CBOEHUS TUCHMILINHBI (MOIYJIs1)

[lens ocBoeHMs AUCHMILIMHEI «KOHCTPYKIIMM B apXUTEKType U IU3aWHE»: OCBOCHHE
TEOPETHUYECKUX ocHOB «KOHCTpYKLIMM B apXHUTEKType W IU3aifHE» CIIOCOOCTBYET
(GOpMHPOBAHUIO Yy CTYIEHTOB MPO()ECCHOHAIBHBIX KOMIIETEHIUH, CBS3aHHBIX C
UCIIOJIb30BAaHUEM TEOPETUUECKUX 3HAHUM B 00JACTH JW3aliHA apXUTEKTYpHOU Cpeasbl,
pa3sBUTHSI IIPEACTaBIECHUH O (PaKTOpax apXUTEKTYPHO - TU3aHHEPCKOro MPOEKTUPOBAHUS
TOPOACKON cpenbl, KaKk HEOOXOIUMOM KOMIIOHEHTE KOMIUIEKCa BY30BCKOW MOATOTOBKH
apXUTEKTOPOB — JU3aiHEPOB
3amaun  OCBOEHHS JHCLUUIUIMHBI - C(OPMHPOBATH MPEICTaBICHUS 00 OCHOBHBIX
KOMIIOHEHTaX KOMIUIEKCHOM TUCUUIUINHBI «KOHCTPYKIIMHU B apXUTEKTYPE U JU3aliHE»;
- PaCKpBITh MOHATUMHBIN anmapaT JUCHUIUINHBL
- cpopMHpOBaTH 3HaHUE TEOPETHUECKUX OCHOB KOHCTPYKIMM B apXUTEKType U Iu3aiiHe,
U OCHOBHBIX 3aKOHOB CTPOUTEIIHOTO IMPOW3BOJACTBA C yYETOM TpPEOOBAaHHMI KauecTBa,
TEeXHUKU 0€30IIaCHOCTH U OXpaHbl TPY/a;
- chopMHpOBaTh 3HAHME O TEXHOJOIMYECKOH IIOCIEeOBATEIbHOCTH pPACUYETOB M
IIPOEKTUPOBAHMSI KOHCTPYKLIMU B apXUTEKTYpE U IHU3aiHE;
- cOopMHPOBATH HABBIKU Pa3pabdOTKU TEXHOJIOTUIECKON TOKYMEHTALIUH;
- cpopMHUpOBaTh YMEHHE MPOBOAMTH KOJMUYECTBEHHYIO M KaueCTBEHHYIO OLICHKU
BBIIIOJIHEHMS] KOHCTPYKIIMM B aPXUTEKTYPE U TU3aNHE.

ITepedyenn ocBanBaeMbIX KOMIICTEHIMI:

Kon, popmynupoBka Kon, dopmynupoBka nHIMKaTOpa [Inanupyemsie pe3ynbTaThl

KOMITETCHIINH 00y4eHuUs MO TUCIUILTHHE
(MOIyITI0), XapaKTEPUIYIOIIIHE
3Tarbl HGOPMHUPOBAHUS
KOMITETEHIINH, HHIAUKATOPOB

ITK-6 Criocoben N/-1 IIK-6 YuactByer B CocraBmnser aHaIH3

y4acTBOBATh B pa3padoTKe 000CHOBaHUH BBIOOpA COACpKaHUA IIPOCKTHBIX 3a1a4,

1 oopMIIeHHH APXUTEKTYPHBIX OOBEKTOB; - BBIOMPATH ONTHMAIIbHEIS

METOBI U CPEJICTBA UX
ApXUTEKTYPHOTO pasjiena y4acTBYeT B pa3paboTKe
. . perieHus (B TOM 4ucIe,

MPOEKTHOM JOKyMEHTAaLU! oopMIIEeHUH TPOEKTHOM VUHTHIBAS OCOBEHHOCTH
JOKYMEHTAIINH; - TPOBOAUT pacueT IPOEKTHPOBAHHS C YIETOM
TEXHUKO-DKOHOMHNYECKUX notpednocTteit muir ¢ OB3 u
nokasarernei; - UCIOb3yeT MaJIOMOOMJIBHBIX TPYIIIT
CpEJICTBA aBTOMAaTU3AI[UU IpaK/JaH); - y4aCTBOYET B

000CHOBaHWY APXUTEKTYPHO-
JM3allHEPCKUX PEIIeHUH,
BKJTIOYasl Xy/I0’KECTBEHHO-
IJIaCTHYECKHe, 00bEMHO-
IIPOCTPAaHCTBEHHBIC U TCXHUKO-
SKOHOMHYECKHE 000CHOBAHUSL. -
WCTIONIB30BaTh CPEICTBA
ABTOMATU3aLlMY APXUTEKTYPHO-
JM3aiiHEpCKOro
MPOEKTHUPOBAHUS U
KOMITIBIOTEPHOTO
MOJICTTMPOBAHUS

ApPXUTEKTYPHOTO IPOEKTUPOBAHUS U
KOMITBIOTEPHOTO MOJAEITUPOBAHHS.




N-2 T1K-6 [Ipumensier TpeOOBaHUS
HOPMAaTUBHBIX JOKYMEHTOB I10
ApPXUTEKTYPHOMY MTPOEKTHPOBAHUIO; -
COLIMANIbHBIE, TPalOCTPOUTENIbHEIE,
HUCTOPUKO- KyJIbTYpHBIE, 00BEMHO-
IUTAHUPOBOYHBIE, PYHKIHOHATBEHO-
TEXHOJIOTMYECKHE, KOHCTPYKTUBHBIE,
KOMITO3UIIMOHHO-XY/105KECTBEHHBIE,
9PrOHOMHUYECKUE U IKOHOMUYECKUE
TpeOOBaHMSI K Pa3TUYHBIM CPEIOBBIM
00BEKTaM; - COCTaB U MpaBHia
[OJICUeTa TEXHUKO-3KOHOMHUECKUX
MoKa3aresnel, yYUTbIBAEMBIX NTPH

3HAET U MPUMEHSET
conuanbHble, PYHKINOHATBHO-
TEXHOJIOTMYECKUE,
SProOHOMHUYECKUE, ICTETUUCCKUE
1 DKOHOMHYECKHE TPeOOBaHUS
K pa3IMdHBIM THUIIAM CPEIOBBIX
00BEKTOB, KOMILUIEKCOB U
CHCTEM; - OCHOBHBIE CPEJICTBA 1
METOJTBI APXUTEKTYPHO-
JIA3aHEPCKOTO
MIPOCKTUPOBAHUSI, METOAUKHU
TEXHUKO-I)KOHOMHYIECKHAX
pacyeToOB MPOCKTHBIX PEIICHHUIA;
- METO/JIbI ¥ TPUEMBI

KOMITBFOTEPHOTO

MIPOBEICHUH TEXHHUKO- MOJICJIUPOBAHUS 1

SKOHOMHUYECKUX PaCYETOB BU3yalInsallny.

MMPOCKTHBIX pe]_[ICHI/II\/'I; - METObI U

[IPUEMB] aBTOMATU3UPOBAHHOTO

MPOEKTUPOBAHHUS], OCHOBHBIE

MIPOTPaMMHBIE KOMIUIEKCHI

[IPOEKTUPOBAHUSL, CO3JaHMS

yepTexeEN U MOJENER
[TIK-4 Criocoben NJ-1I1K-4 Y4gactyer B pa3padorke u | IIpodheccrnonansao
y4acTBOBATH B pa3paboTke M | odopMmiIeHnH paboueii ToKyMeHTamuy; | Pa3padatbiBacT u 0hopmIIsier
o(opmIIeHNH - B3aMMOYBSI3bIBAET PA3JINUHBIE PpabouyIo I0KyMEHTAIIHIO; -
APXUTEKTYPHO- paszenbl paboueil JOKyMeHTauuu B3aMMOYBAIBIBACT PA3TIHHBIC

JIU3aHEPCKOro pasaena
paboueil JOKyMEeHTaluu

MEX1y COOOM; - HCIIOJIb3YET CPEe/ICTBA
ABTOMATH3aIMH APXUTEKTYPHO-
JIU3AHEPCKOTO MPOSKTUPOBAHUS U
KOMITHIOTEPHOTO MOJICTUPOBAHUSI.

paszzensl pabodeit
JIOKYMEHTAITUH MEXIy COOOI; -
HCIIONIB3YET CPECTBA
ABTOMAaTHU3aIlUU APXUTEKTYPHO-
JIN3aHEPCKOTO
MPOSKTUPOBAHUS U
KOMITEEFOTEPHOTO
MO/ISITMPOBAHNSI.

NJ-2 T1K-4 TIpumensier TpeboBaHus
HOPMATUBHBIX JOKYMEHTOB 110
APXUTEKTYyPHO-AU3aHHEPCKOMY
MPOEKTHPOBAHUIO; - B3AHMOCBSI3b
rpagoCTPOUTENHHOTO, ADXUTEKTYPHO-
JIU3aHEPCKOT0, KOHCTPYKTHBHOTO,
WH)KEHEPHBIX, CMETHOTO Pa3JIeioB
paboueil JOKyMEHTalnH; - METOJIBI U
MpUEMbl aBTOMAaTU3UPOBAHHOTO
MIPOEKTHPOBAHUSI, OCHOBHBIE
MPOrpaMMHBIE KOMIUIEKCHI
MPOEKTHPOBAHMUSI, CO3JIAHUS YEPTEIKEH
U MOJIEJIEN.

3HaeT U MpUMEHSIEeT
TpeOOBaHUsI HOPMATUBHBIX
JIOKYMEHTOB I10 apXUTEKTypPHO-
JM3aiiHEPCKOMY
MPOEKTHPOBAHUIO; -
B3aUMOCBSI3b
IpasioCTPOUTEIHHOTO,
apXUTEKTYPHO-IN3aHEPCKOrO,
KOHCTPYKTHBHOTO,
WH)KEHEPHBIX, CMETHOTO
paszesnoB paboueit
JIOKYMEHTAIIUH; - METOJIbI 1
MPpHUEMBbl aBTOMaTHU3UPOBAHHOTO
MPOEKTHUPOBAHUS, OCHOBHBIE
MPOTPaMMHBIE KOMIUIEKCHI
[IPOEKTUPOBAHMSL, CO3JJAHUS
yepTexen U MojieneH.

3HaHUsl, YMEHUsS], HABbIKH U (WJIH) ONBIT JeATEJbHOCTH, XapaKTepU3yIILIHe >TaIbI
(¢GopMupoBaHHsI KOMIIETCHIM I




[Inanupyemsble pe3yabTaThl 00y4EHUs IO TUCHUIUIMHE (MOAYIIIO),
XapaKTepU3yIOUIHe Tanbl POPMUPOBAHHS KOMIIETCHLIUHA

dopmupyemsble
KOMIIETEHIINU

3HaTh: conuanbHble, GPYHKIHUOHAIBHO-TEXHOJIOTHYECKUE, )PITOHOMUUECKHE,
ACTETUUECKUE U SKOHOMHUUYECKHE TPeOOBaHMS K PAa3IMYHBIM THIIAM CPEIOBBIX
00BEKTOB, KOMILJIEKCOB U CHCTEM; OCHOBHBIC CPEJICTBA M METO/IbI apXUTEKTYPHO-
IU3alHEPCKOro NPOEKTUPOBAHNS, METOAUKH TEXHUKO-5)KOHOMUYECKHUX PACUETOB
MPOEKTHBIX PEIICHHI; METO/IBI U PHEMBI KOMITBIOTEPHOT'O MOAETUPOBAHUS U
BU3yaIN3alHu.

YMeTh: y9acTBOBaTh B 000CHOBAaHWH BBIOOPA apPXUTEKTYPHBIX OOBEKTOB; -
y4acTBOBaTh B pa3paboTke U 0(OPMICHUN IPOEKTHON TOKYMEHTALNH; -
MPOBOJUTD PACUET TEXHUKO-IKOHOMUYECKUX MOKa3aTeNneH; - HCIOJIb30BaTh
CpeACTBa aBTOMATH3ALMU apXUTEKTYPHOTO IPOEKTUPOBAHUS U KOMIIBIOTEPHOTO
MOJICJINPOBAHHUS

Baaners: MeTojaMu IPOBEJICHNUS aHAIM3a COJCP KaHUsI TPOSKTHBIX 3a/1a4,
BbIOOpa ONTUMANTFHBIX METOJIOB M CPEJICTB MX PEIICHHS (B TOM YHCIIe, YIUTHIBAs
0COOCHHOCTH MIPOEKTUPOBAHIUS ¢ yueToM norpedHocteit i ¢ OB3 u
MaJIOMOOMJIBHBIX TPYIII TPaKAaH); IpueMaMu 000CHOBaHUSI apXUTEKTypHO-
IM3aiHEPCKUX PEICHUH, BKIFOYask Xy J0KECTBEHHO-TIIIACTHYECKUE, 00bEMHO-
MIPOCTPAHCTBCHHBIE U TEXHUKO-IKOHOMUYECKHE OOOCHOBaHHMS; CPEACTBAMU
aBTOMAaTH3aLUH APXUTEKTYPHO-IU3aHEPCKOT0 MPOSKTUPOBAHUS U
KOMIIBIOTEPHOTO MOJIEIIUPOBAHUSI.

I1IK-6

3HaTh: TpeOOBaHNS HOPMATUBHBIX TOKYMEHTOB 110 aPXUTEKTYPHO
TU3aifHEPCKOMY TPOEKTUPOBAHHIO; B3aUMOCBSI3b TPaIOCTPOUTENHHOTO,
ApPXUTEKTYPHO-IN3aHHEPCKOr0, KOHCTPYKTUBHOTO, HHKEHEPHBIX, CMETHOTO
pa3zesnoB paboueil JOKyMEHTaIUK; METOIbI M IPUEMBI aBTOMAaTH3UPOBAHHOTO
MIPOEKTHUPOBAHUSI, OCHOBHBIE IPOTPAMMHBIE KOMILJIEKCHI IPOSKTUPOBAHUS,
CO3JIaHUs YEPTEKEN U MOJIETIEN.

YMeTh: y4acTBOBaTh B pa3paboTke U 0hOopMIIEHHH pabove TOKYMEHTAIH;
B3aMMOYBSI3bIBATh PA3JIMUHBIC pa3Aesbl padoyei JOKyMEHTAIUN MKy COOOH;
WCTOJB30BaTh CPEACTBA aBTOMATH3aINN apXUTEKTYPHO-AN3aifHEPCKOTO
MIPOEKTHPOBAHHUS M KOMITBIOTEPHOTO MOJIETMPOBAHUSI.

Baaners: Metogamu pazpaboTku 1 oopmMIIeHus paboueil TOKyMeHTaIuu;
[pUeMaMH B3aUMOCBSI3U Pa3IMYHbIX pa3esioB pabodel JOKyMEHTaluH;
CpeACTBaMH aBTOMATU3ALMU aPXUTEKTYPHO-IN3aHHEPCKOTO TPOEKTUPOBAHUS 1
KOMITBIOTEPHOTO MOJAEITUPOBAHMS.

[1K-4

5.4 HaumeHoBaHMe MPaKTUYECKUX 3aHATHH

TeMsbr
ANCH
ATUTA
HBI

Ne HanmeHnoBaHMe TeM JUCHUTIIIMHBL, UX KPATKOE COAEPKAHUE

O0beM
4acoB

1 Tema 1. TpaauMOHHbIE 1 KOHCTPYKTUBHbIE CHCTEMBbI H
CTPOHUTEJbHbIE U3/1eJIH.

CBOJIbI, CKJIAJIKH U T. TI. OOBIYHO COBMEMIAIOT OTPAXKIAIOIITHE 1

Pa3BUTHUS COBPEMEHHBIX CTPOUTENbHBIX KOHCTPYKIIHH.

. Paznenenuie cTpouTenbHBIX KOHCmpyKyul 10 HYHKIIMOHATIEHOMY
Ha3HAYCHHIO HA HECYIIME U OTPakJAI0IINE B 3HAUYUTEIBHOU Mepe
ycnoBHO. Eciiu Takre KOHCTPYKLMH, KaK apKu, pepMbl HITH pambl,
SIBJISTIOTCSI TOJIBKO HECYIIMMU, TO TAHEM CTEH U MOKPBITUH, 000JIOUKH,

Hecylue (YHKINH, YTO OTBEYAET OJHON U3 BAKHEHIINX TCHICHIUI




Tema 2. KOHCTPYKIMH CHIEHAJBLHOI0 HAa3HAYEHH, JJIEMEHThI
OT/CJIKH M IeKOPATHBHBIC PellleHUs.

Marepuansl U1 TEXHUKA KOHCTPYKTUBHBIX PEILICHUIN B UHTEPHEPE.
OcTeTnyeckoe cofepikaHnue KOHCTPYKTUBHBIX (hopMm. HoBble
(YHKINOHATIBHO-TEXHOJIOTUYECKHE PELICHUS HHTEphepa U UX
KOHCTPYKTUBHOE oOecnieueHue. TpaluimoHHbIE U COBPEMEHHBIE
KOHCTPYKTUBHBIE CUCTEMBI, TPAHC(POPMHUPYIOIIHECS OTPAKICHUS U
IOKPBITHUS, KOHCTPYKIIMH CIELUAIBHOIO U MHKEHEPHOT O
000py/10BaHus, 3JIEMEHTHI OTJIEIKU U IEKOPATUBHBIX PEIICHUN.

TumoI0rusi KOHCTPYKTHUBHBIX PellleHMH rOPOICKOro Ju3aiHa.
Cucremaru3zanus 1 Kiaccu(puKaus cpeioBbIX 0OBEKTOB — OCHOBA
paLMOHAIBLHON OpraHU3aluy UX IPOoeKTUpoBaHus. OO1as TUIIOIOT U
BUIOB U POpM cperibl, PaKTOPhI U KOMIIOHEHTHI € (POPMHUPOBAHUS U
JKCIUTyaTaluy, kiaccudukanus Gopm 000py10BaHUS U HAITOJTHEHUS
CPEIOBBIX OOBEKTOB M CUCTEM. XYHA0KECTBEHHBIE CPE/ICTBA
(bopMHpOBaHUS IPEAMETHO-IIPOCTPAHCTBEHHBIX CPEIOBBIX
KOMIIJIEKCOB, ATAITbI U 33/1a4H MPOEKTHBIX JeicTBUid. OcoOeHHOCTH
IPOEKTUPOBAHUS OTAEIbHBIX BUIOB CPEbl — HHTEPHEPOB, OTKPHITHIX
MIPOCTPAHCTB, CPEIbl KUIOH, TPOU3BOJACTBEHHOM, 0OIIECTBEHHOM,
TOpOJCKOH U CIIeaIbHOro Ha3HaueHus. MHrerpaibublie hopMbl
CpeIbl.

Tema 4. Oc00eHHOCTH MPOEKTHUPOBAHUS MAJIBIX APXUTEKTYPHBIX
¢hopM, 351eMeHTOB JAHAMAPTHOTrO AU3aiIHA, CIIENUATBHOTO
o0opynoBaHu.

[Tpu onpeneneHny TUIIOB M KOJTMYECTBA 2JIEMEHTOB 0JIaroycTpoiicTBa
Y MaJIBIX apXUTEKTYPHBIX ()OPM BaKHO BHIOpATh UMEHHO T€, KOTOpPhIE
HauboJee MoJHO OyIyT COOTBETCTBOBATh MX HA3HAYCHHUIO U MECTY
pacnosioxenus. Tak, Hanmpumep, CKaMenka JiJist OTAbIXa,
YCTaHOBJIEHHAs Y BXOJa B JJOM 10 X0y TPAH3UTHOT'O JABUKECHUS
MELIEX00B, CIIYKUT JIJI1 KPATKOBPEMEHHOTO OT/IbIXa U TO3ATOMY
MOKET OBITh OYEHB MPOCTOMN — B BUJIE OJJTHOW JJOCKH-CUJICHBS Ha
HOXKax. HanpoTtus, B Hanbosiee 01aronpusTHBIX MECTax OT/bIXa —
TYIHUKOBBIX JTOPOKKAX, HA IIOMIAJAKAX OTABIXA, JOCTATOYHO XOPOILIO
M30JIMPOBAHHBIX OT HaN00JIee 0KMUBICHHBIX KOMMYHHUKAITUH,
3al[MIIEHHBIX TEHEBBIMU HABECAMU WJIM XOPOILLIO O3EJIEHEHHBIX
BBICOKOPACTYIIMMHU JICPEBbSIMU WU KYCTAPHUKAMH, — JIOTUYHO
YCTaHOBUTH CKaMBIO-TIBAH C yI00HOM ISl JUIUTENHHOTO OTBIXA UITU
YTEHUS CITUHKOM.

Tema 5. BeToOHHBIE U Ke1e300eTOHHbIEe KOHCTPYKIMH NIPH BO3BeIeHUHU
Ha/J36MHOM YaCTH 3JaAHUI U COOPYKeHMIl.

Y CTpOHCTBO MOHOJIUTHBIX OETOHHBIX U e300 TOHHBIX KOHCTPYKIHH.
Onany0xa, ee Ha3HAYE€HUE, OCHOBHBIEC TPEOOBaHMUS K onanyOKe.
KoHCTpyKTHBHBIE M 3KCIUTyaTallMOHHBIE XapaKTEPUCTHKH OTIAITyOO0UHBIX
¢dopm. TexHomornueckue mporecchl OETOHNPOBAHUS KOHCTPYKIIHH.
B3auMocBs3b apXUTEKTYpHO-IU3aHHEPCKUX, KOHCTPYKTUBHBIX U
TEXHOJIOTHYECKUX PEIICHUH MPH BO3BEIEHIH MOHOJIUTHBIX U COOPHO-
MOHOJIWTHBIX 3JaHUM.
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6 Tema 6. TexHOJIOTHSA MOHTAKA CTPOMTEJBHBIX KOHCTPYKIMIA ITPH 3
BO3Be/IecHNHU MOJTHOCOOPHBIX IPAXKIAHCKAX U MPOMBINIJICHHBIX 3aHUI.
CocTaB 1 CTpyKTypa mpoliecca MOHTaxa. MeTopl M clocoOBl MOHTaXa.
Marmmmnsl, 000pyIoBaHue, MPUCTIOCOOTICHHS TSI MOHTKHBIX paboT. Beibop
MOHTaXHBIX KPAaHOB 10 TEXHUUYECKUM MapaMeTpaM U Ha OCHOBE TEXHHUKO-
9KOHOMHYECKOTr0 000CHOBaHHUS BAPHAHTOB POHU3BOACTBa padot. [Iponecch
MOHTaka OETOHHBIX, JKEJIe300€ TOHHBIX, METAIUTMYECKUX U IEPEBIHHBIX
KOHCTPYKLUI 34aHUI U COOPY>KEHHM MPOMBILUIEHHOT'O U TPaXAaHCKOr0
Ha3zHaueHUH. Bo3BeneHne cOOPHBIX rpakIaHCKUX M MPOMBIIIICHHBIX
3IaHWM: KPYITHOIIAHENBHBIX, KAPKACHBIX, 00hEMHO-0I0YHBIX. MOHTaX
CcOOPHO-MOHOJUTHBIX 00004eK. [[pHHIATIEI MOHTaXa CTPYKTYPHBIX,
KYIOJBHBIX, aDOYHBIX, BAHTOBBIX, MCMOPAHHBIX U IPYTUX KOHCTPYKIIHIA.

7 Tema 7. KpoBejbHbIe KOHCTPYKIMHA 3
Ha3znauenue, cymHOCTb U KacCU(pUKALNS 3aIUTHBIX TOKPHITHH.
TexHonorus ycTpolcTBa KpOBEJIBHBIX TOKPBITHN. TEXHOJIOTHYECKHE
MPOLIECCHI TUAPOUBOIISIIH, TEIIO- U 3BYKOM3OJISIIUOHHBIX padoT.

8 Tema 8. Orpa:kaanmue KOHCTPYKIUU U OKPBITHS 1,5
HasnaueHue 1 BUIbI OTAEIOUYHBIX OKPBITU. MexaHu3alus OTAeI0YHbIX
pabot. Ocrexinenne npoemMoB. OImTyKaTypHUBaHUE TOBEPXHOCTEH:
KJIaccu(UKaIMs MTYKaTypOK, UX COCTaB, TEXHOJIOTHYECKUE OTIePaIrH.
O0nmIoBKa MOBEPXHOCTEMH: TeXHONMorHueckue onepanuu. [lonsl. TexHomorus
YCTPOMCTBa MOHOJIUTHBIX TOJIOB, MIOJIOB U3 PYJIOHHBIX U IITYYHBIX
MaTepuanoB. KOHTpOIb KauecTBa TEXHOJIOTMYECKHX MPOLIECCOB.

CTPYKTYPA Y COIEPKAHUE MMPAKTUYECKHNX 3AHATHUM

MNPAKTUYECKOE 3AHSITHUE 1 TenuiorexHu4ecknii pacuer orpakaaroiiei
KOHCTPYKIHMH CTEHbI

Heas 3ansitua: Omnpenenuts TpedyeMoe CONPOTUBICHUE TEIIONepeaadd, HCXOAsS U3
CaHUTAPHO-TUTHUEHNYECKUX TpeOOBaHM, M MO YCJIOBHIO dHEProcOepekeHus, 3aTeM BbIOepeM
HauOoJplllee 3HAUYEHUE C TpUMEHEHHEM J((EKTUBHBIX MaTepUAIOB U  KOHCTPYKLUH,
COBPEMEHHBIX TEXHUYECKUX CPEJICTB, MPOTPECCUBHON OpraHU3allK TpyJa padoyux.

3HaTB: OCHOBBI PACUYETOB.

YMeTb: 000CHOBAaHO BBIOMpPATh METOBI pacueTa TEMJIOTEXHHYECKHUX MoKa3aTesel
3/1aHUN.

AKTYaJIbHOCTh TeMbl OOBSACHSETCS HEOOXOAMMOCTBIO TIOJIyYeHHs IOKa3aTenel
TEMIOTEXHUNIECKNX CBOMCTB.

Teopernyeckas 4acTh:
IIpumep pacyera
I1o ycnosuio snepeocoepedsicenus:

1. T'pamyco — CyTKH OTONUTENBHOIO MEPUOA ONPEIENIAIOTCS 10 PopMyIie:

rcom=|t, -t T.z

om.nep om.nep.

, (1.1)

rae Com.nep.» Zom.nep. cpenHsas Ttemreparypa, °C M TIpPOAOIKUTENBHOCTH, CYyT, IEpHOJA CO
CpPEAHECYTOUYHOM TeMIepaTypor OKpy>Karolero Bo3ayxa Hrke nwin paBHor +8°C mo CHull 23-
01-99 «CtpoutenbHas KIMMATONOTHS U reopu3nKan,tor.nep.= - 6,0 °C;Zornep. =230 cyT.
te— pacdeTHas TemIieparypa BHYTpEeHHEro Bo3ayxa, °C, npuaumaeMm coriacHo ['OCT 12.10.05-
88 1 HOpMaM IIPOEKTUPOBAHMSI TPAKIAHCKUX 3/1aHUN U cOOpyKeHui,t;=20°C;
I'COIT = (20 — (-6,0))*230 = 5980 °C cyT;

2. TpebOyemoe COMPOTUBICHUE TEIUIONEPEAAUYd OTPAXKIAIONIEH KOHCTPYKIIMU CTEHBI I10

tabn. 16* CHull 11-03-79%*:



[COIT—Ro™

4000 — 2,8

6000 — 3,5

Ro™= 3,493 mM*/Bt

HO CAHUMAPHO-2UCUEHUYECKUM HOPMAM.

TpeOyemoe conpoTUBIICHHE TEILIONEpeade OrpaXJaroeil KOHCTPYKIIMU CTEHBI:
Ro™=n*(ty—ts) / At" * o, M>*°C/Br (1.2)

rae n— Kod(pUIUEHT, TIPUHUMAEMbI B 3aBUCUMOCTH OT IOJIOKCHUS HApPY>KHOH MOBEPXHOCTH
OTPaKIAOIICH KOHCTPYKIIMH IO OTHOIICHHIO K HapyxHoMmy Bo3ayxy mo CHwulIII-3-79* tabm.
3* n=1;

te— pacueTHasi TeMrepaTrypa BHyTpeHHero Bo3ayxa, °C, npuaumaem corsiacio 'OCT 12.10.05-
88 1 HOpMaM NMPOEKTUPOBAHUS IPAKIAHCKUX 31aHUM U coopykeHuil,t;=20°C;

ty— pacueTHas 3UMHSA TeMIlepaTypa HapyKHOTO Bo3nyxa, °C, paBHas CpellHEW TeMIiiepaType
HanoOoee X0n0qHOM MATHAHEBKU o0ecneueHHOCTEHI0 0,92 mo CHull 23.01-99%;t,= - 35°C

Os— KOA((HUIMEHT TEIIOOTAaYM BHYTPECHHEH IOBEPXHOCTH OTPaKIAIONIEH KOHCTPYKIIWH,
npUHAIMaeMoii 1o Ta6m. 4* CHull 23-02-2004, os— 8,7 B1/M**°C;

At"- HOpMaTHBHBIA TEMIIEPATYpHBIN Iepenaj MeXay TeMIepaTypoll BHYTPEHHEro BO3JyXxa U
TeMIIepaTypoil BHYTpEeHHEH MOBEPXHOCTH OTPaKAAIOLIEH KOHCTPYKIMH, IPUHUMAEMBIH 110 TalJI.

2* CHulIlII-3-79*, At"= 4,5 °C.Ro™= 1x(20+35)/4,5x8,7 = 1,405 M**°C/Br.

CpaBHHBasI TIOJNyYE€HHbIC 3HAYCHUS TPEOYEMBIX COMPOTHBIICHHN TEIUIONEPEIau, BhIOHpaeM
Haubosbinee 3HaueHue. [Ipuaumaem Ro™=3,493m%/Br.

[IpuHMMaeM clieyromy0 KOHCTPYKIUIO CTEHBI:

|<'1er 200 ;l 7136"1 200
540

1-11 co#t — u3 KepaM3UTOOETOHHBIX OJIOKOB
v1= 600 xr/cm’

M=0,26 Br/m °C

01=0,2m

2-1 CJI0M — yTEIIUTENb IICHOIOJIACTUPOIL

v2= 100 xr/cm?
A2=0,052 Bt/m °C



=X, M

3-11 ci0it — U3 KepaM3UTOOETOHHBIX OJIOKOB

1= 600 kr/cm’

M=0,26 Br/m °C

01=02 ™

4-11 cioi — mTyKaTypKa

v3= 170 xr/cm’

A3=0,93 Br/m °C

03=0,01 m

HaiiieM TONIUHY c10st, HcXOoAs 13 yeosuit: RoP*™>Ro™ (1.3)

rae Ro® "= 1/ ag+Rit+ 1/ o, (1.4)

Os— KOA((UIMEHT TEMIO0TAaYl BHYTPEHHEH MOBEPXHOCTH OTPaKIAIONIEH KOHCTPYKIIUU,
npuHuMaeMbIi 1o 1abi. 4* CHull 23-02-2004, ox= 8,7

Ox— KOI(D(DHUIMEHT TEeIIo0THaYr HAPY)KHOW IMOBEPXHOCTH OTPAXKIAIONMIEH KOHCTPYKIIHH,
npuHAMaeMbIii o Tadm. 4% CHull 23-02-2004, ox= 23 Br/M>*°C;

Ri— comporuBnenue Tersionepenaye  OrpaKAarOMIe  KOHCTPYKLHH, OIpeaeIsieMoe  II0
bopmyne:R= D &/ Ai, (1.5)

rae Oi— TOJIINHAI-TO CIIOS, MM;

Ai— K03 (HUITMEHT TeTIoNPOBOIHOCTH MaTepuaia, Bt/m°C, npuaumaemsrii o mpui. 3* CHull
23-02-2004.

Ro=1/8,7 + 0,2/0,26 + x/0,052 +0,2/0,26 + 0,01/0,93 + 1/23 >3,493

x>0,128m npunumaem x = 0,13m.

TOJIIIMHA OTPaXAA0IIeH KOHCTPYKIIMH cTeHbI cocTaBuT: 0 = 10 + 200+ 130 + 200 = 540mm.
dakTUUECKOe 3HAUYCHUE COMIPOTUBIICHUS TEIIONEPEIadl OTPAK/IA0IIEeH KOHCTPYKIIUUA CTEHBI 110
bopmye:

Ro®*™=1/8,7 + 0,2 /0,26+0,13/0,052+0,2/0,26+0,01/0,93+1/23 = 4,21

2.2 TenyioTeXHMYECKHIl pacyeT Orpaxkaaomeil KOHCTPYKIHH NOKPBITHS

Ompenenuts TpeOyeMoe COMPOTUBIIEHUE TEIJIONEePEaaun, UCXO/Isl U3 CAHUTAPHO-TUTUEHHYECKUX
TpeOOBaHMIl, U IO YCIOBUIO YHEPTocOEpeKeHUs, 3aTEM BbIOEpeM HanuboIbllee 3HAYCHHUE.
Haiinem 'COII o ¢popmyme (1.1):

I'COIT = (20 — (-6,0))*230 = 5980 °C cyT;

TpeOyemoe conmpoTUBIIEHHE TEIUIONEpeaaYd OTPAKITAONICH KOHCTPYKIIUU TOKPBHITHUS TIO Tall.
16* CHullI II-03-79*:

I'COITI-Ry™
4000 - 4,2
6000 — 5,2

Ro™= 5,19 M*/Bt

Ilo canumapmno-ecueuenu4ecKum Hopmam.

TpeOyemoe  CONMpPOTHBIECHWE  TEIUIONEpenavye  OrpakKAaonield  KOHCTPYKIMH  TIOKPBITHS
ompexenseM no popmye (3.1.2):

Ro™=n*(ts—tu) / At"* o= 1x(20+35)/4,5x8,7 = 1,405 M**°C/Br;

CpaBHMBas NOJy4YEeHHBIE 3HAUEHUS TPeOyEeMBIX CONMPOTHUBICHUN TeIIoNepeaayu, BhIOUpaeM
HauGobliee 3Hadenue. [Ipuaumaem Ro™=5,19m%/Br.

[IpuHUMaeM creayIonIy0 KOHCTPYKIUIO TOKPBITHUS:



d,
35

OILOTLOYIGLIE
®

1-11 c10¥1 — MHOTOITYCTOTHAS JKeJIe300€TOHHAS TITUTA

1= 2500 xr/cm?

M=2,04 Br/m °C

01=0,22 m

2-1i cinoyt — napousosanus (1 cioit pydeponna)

v2= 600 xr/cm’

A=0,17 Bt/m °C

3=0,0015 m

3-11 cnoit — yremnurens - HeHOMOJIUCTOPOI

v3= 100 kr/cm’

A3= 0,052 Bt/m °C

3=X, M

4-i c110¥ — IEMEHTHO-TIeCUaHast CTSDKKa

y4= 1800 kr/cm?

A= 0,93 Br/m °C

04= 0,04 m

5-¥ CIOW — THIPOU30IALMSA

vs= 600 xr/cm’

As=0,17 Bt/m °C

05=0,0035 m

6-11 c110it — GpoHUPOBAHHBIIN (JITHOKPOM)

Y6= 600 xr/cm’

A= 0,17 Bt/™m °C

d6= 0,004 m

Haiinem Tonmuny TemIou30IsIIMOHHOTO CI0S UCXO/Is U3 YCIIOBHS:

Ro#* >R

Ro%3= 1/ 05+Y. 8i/ At 1/ as>Ro™

Ro= 1/8,7+ 0,220/2,04 + 0,0015/0,17 + x/0,052 + 0,04/0,93 + 0,0035/0,17 + 1/23 >5,19
x>0,25

npuHuMaeM x=0,25 m.

TOT/1a TOJIIIUHA MOKPHITHS cocTaBuT: 6=0,220+0,0015+0,25+0,04+0,0035+0,004=0,519=0,520
dakTHyeckoe 3Hau€HHE COMPOTHUBIICHUS TEIUIONEpeayd OTpa)KIarolieil KOHCTPYKLUU CTEHBI
paccuuThIBaeTCs Mo Gopmyiie:

Ro?*™= 1/8,7+0,220/2,04+0,0015/0,17+0,25/0,052+0,04/0,17+1/23 = 5,32mM?°C/Br

2.3 TenioTexHHYeCKHI pacyeT NMePeKPHITHA HAL HEOTAIIMBAEMBbIM TEXIOAIO0JIbEM.
Omnpenenuth TpeOyeMoe COPOTHBIICHHUE TETUIONEPEIaut, HCXO/IS U3 CAHUTAPHO-TUTHEHUIECKUX
TpeOOBaHUH, U MO YCIOBUIO SHEProcOepeKeHNs, 3aTeM BbIOepeM HauOoJbIlee 3HAYCHHE.
Ilo ycnosuto snepeocoepescenuanaiinem I'COIl mo popmyre (3.1.1)

I'COIT = (20 — (-6,0))*230 = 5980 °C cyT;

TpeOyemoe conpoTuBiEHHE  TEIUIONEPENAYd  OrPaXKIAIOIEH  KOHCTPYKLUMHM  IHOKPBITHSA
omnpenensercs no tadn. 16* CHull 11-03-79%*:




I'COIT—-Ro™

4000 — 3,7

6000 — 4,6

R¢"=4,591 m* °C/Br,

Ilo canumapno-2uzuenuyeckum Hopmam.

TpeGyeMoe conpoTHBIICHUE TEILIONEpeiade OrpakIaroIeii KOHCTPYKIIUU CTEHbI OPEACIISIOTCS
o ¢opmyre:

Ro™=n"*(ty—ts) / A" * ay= 1x(20+35)/4,5x8,7 = 1,405 M>*°C/Br;

CpaBHMBasl MOJy4EHHbIC 3HAYCHUS TPEOYEMBIX CONPOTHMBIEHUH TEILIONEPEaayut, BhIOMpaeM
Haubonbiiee 3Hadenue. [Ipuaumaem Ro™=4,591m?/Br.

[IpyHMMAaEM CJIEYIONYI0 KOHCTPYKIMIO HOKPBITHSL:

210 ! 100 4 @

©

1-#1 cioit — xene300eTOHHAS TTATA TEPEKPHITHS

Ri= 0,163 M*°C/Bt

01=0,22 ™

2-1i CJIOM — YTETUTHTENb - IEHOMOIMCTUPOIT

¥2=100 kr/m?

A= 0,052 Bt/m °C

=X, M

3-1i croii — BO3AyIIHAS TPOCIONKA

y3/h= 0,14 M*°C/Bt

83= 0,100 m

4-1 1101 — JOCKU COCHOBBIE

4= 500 kr/m’

M=0,18 Br/m °C

04= 0,04, m

HaiileM TOJIIIMHY TEeTJIOU30JISIIIMOHHOTO CJI0s1 UICXO/IS U3 YCIIOBUS:

Ro>Ro™

Ro= 1/ 0wt} 8i/ Ait 1/ 0s>Ro™

Ro=1/8,7+ 0,163+x/0,052+0,14+0,04/0,18+ 1/23 >4,591

x>0,201

npuauMaeM x=0,210 m.

dakTHyecKoe 3HaUe€HHE COMPOTUBIICHUS TEIUIONEPEIaYH OTPaXKAAIOIIEH KOHCTPYKIIMU CTEHBI IO

hopmyie:

Ro?*™= 1/8,7+0,163+0,21/0,052+0,14+0,04/0,18+1/23 = 4,724m>°C/Br.

3. Pacuer pacnpeaeseHusi TeMIepaTyp B OrpakIal0IUX KOHCTPYKIHUSIX.

Pacuer pacnpeneneHus temmneparyp B OTpaKIaroIlMX KOHCTPYKLUSX BBIMOJHSETCA IOCIE

YTOUHEHHSI KOHCTPYKIMNA U ONPEACTICHUS UX JCHCTBUTEILHOTO TEPMHUUECKOTO COTTPOTUBIICHUSI.
1. Pacuer pacnpeaeneHusi TeMIepaTyp B orpaxiaomeii KOHCTPYKIHH CTEHbI.



+30
18,50°C

+20

+10

-30

-40

U 1o 200 | 130 | 200
540

Temnepatypa Bo3nyxa BHyTpu nomemenus - ts= 20 °C;

Temneparypa Bo3yxa CHapy»Xu nomemenus — ty= - 35 °C;

1-ii cnoit:

v1= 600 xr/m*

M=0,26 Br/m °C

2-1i cinou:

¥2= 100 kr/m’>

A= 0,052 Bt/m °C

3-ii ciou:

v3= 600 xr/m>

A3=0,26 Br/m °C

RoP=4721

OmnpenenyM TeMIiepaTypy Ha BHyTpEHHEH MOBEPXHOCTH CTEHBI IO (opMyIie:
Ton=te-K*(ts—tu)/ 0, (4.1.1)

rae K — koaddumuent Ternonepeaauu, B1t/M*°C; K = 1/Ro?;

Os— KOO (UIMEHT TerIonepe[aul BHYTPEHHE MOBEPXHOCTH CTeHB, os= 8,7 BT/M*°C;
Ten= 20 — (20-(-35))/0,238 *8,7 = 18,50 °C

Omnpenenum Temrneparypy B ceuenuu I-Iro ¢popmyse:

tir = ts — (ts — tu)/ Ro?* R, (4.1.2)

rae Ro'"'- conporupnenue Tennonepeaaue orpaxaaromeil KOHCTPYKIUHU 10 cedeHus]-1
Ro™ =1/ 0+81/ M1 = 1/8,7+0,2/0,26 = 0,885 m? °C/Br;

ti= 20 — ((20-(-35))/4,21)*0,885) = 8,44 °C;

Onpenenum Temneparypy B ceuenu II-1lmo popmyse:

ti=te— (ts—tu)/Ro?*Ro" 1, (4.1.3)

rae Ro™!
Ro™= 1/ 05 +81/ M1 + 82/ Ao = 1/8,7+0,2/0,26 +0,13/0,052= 3,385 M*°C/Br;
ti-n= 20 — ((20-(-35))/4,21)*3,385)=-24,23 °C;

Onpenenum TemrepaTypy Ha HapyKHOW TOBEPXHOCTH 110 popMyJIe:
Tu=tut(te—ta)/ 0x*Ro?, (1.4)

o= - 35 +((20-(-35))/4,21*23) = - 34, 43°C;

— CONPOTHUBIICHHE TEIUIONEpeiaue OrpakIaroniel KOHCTpyKIuu A0 ceueHus -1

2. Pacyer pacnpegeneHHsi TeMIepaTyp B OIpakIalOliedl KOHCTPYKIMH

MOKPbITUS



e = 17,6°C

T
7= L7770

tn =20°C

I T T T ]
20 10 0 -10 -20 -30 -40

Temnepatypa Bo3ayxa BHyTpu nomemenus: ts= 20°C;

TemnepaTypa Bo3/1yxa CHapy»Ku noMemeHust: ts=-35°C;

1-it croit: y1= 2500 kr/m>

A= 2,04 Br/m °C

2-i croit: y>= 600 kr/m°

A2=0,17 Br/m °C

3-i1 cnoit: y3= 100 kr/m?

As= 0,052 Bt/m °C

4-i1 ciioit: ya= 1800 kr/m>

A= 0,93 Bt/m °C

5-i cnoit: ys= 600 kr/m>

As= 0,17 Br/m °C

6-it cioit: ye= 600 kr/m>

A= 0,17 Bt/™m °C

Ro%= 5,32 M*°C/Bt

OmnpenenyM TeMIiepatypy Ha BHyTpeHHEH MOBEPXHOCTH CTeHbI 1o hopmyie (2.1):
Tor=te-K*(ts—tn)/ as= 20 — ((20-(-35))/8,7*0.188) = 18,81 °C.

Onpenenum Temnepatypy B ceuenuu I-Ino gpopmyne (2.2):

trr=ts — (ts — tu)/ Rofb* ROI_I

Ro™ =1/ 05+81/ M1 = 1/8,7+0,22/2,04 = 0,223 m? °C/Br;
t.1=20-((20-(-35))/5,32)*0,223) = 17,70°C;

Onpenenum Temneparypy B ceuenu [I-1Irmo popmyne (2.3):

tr=ts— (ts—t)/Ro®*Ro!!

e Ro™- conpoTupienue rennonepenaye orpaxkaromeii KoHCTpyKuuu 10 cedenusll-II
Ro™M= 1/ agt+81/ A1 + 82/ Ao = 1/8,7+0,22/2,04 +0,0015/0,17= 0,232 M*°C/Br;

ti-n= 20 — ((20-(-35))/5,32)*0,232)= 17,60°C;

Omnpenenum Temneparypy B ceuenu III-11Inmo Gpopmyie:

tir=te— (ts—tu)/RoP*RoM 1

rae Ro"™M conporusnenue Tennonepenaue orpaxjaromeii KoHcTpykiuu 10 cedeHusIII-111
Ro™ M= 1/ 05+81/ A1 + 82/ Aot 83/ A3 = 1/8,7+0,22/2,04+

+0,0015/0,17+0,25/0,052= 5.04 M*°C/Br;

tum= 20 — ((20-(-35))/5,32)*5,04)=-32,11 °C;

Onpenenum Temnepatypy B cedernnu [V-IVio popmysne:

trv-iv=ts— (ts—ta)/Ro?*Ro™V 1Y, (4.1.5)

e Ro" "V~ conpoTupienue Tennonepenaye orpajkaaroieii KOHCTPYKIHH 10 cedeHusalV -1V
Ro"™V V= 1/ at81/ M + 82/ Aot 83/ A+ 84/ ha= 1/8,7+0,22/2,04+
+0,0015/0,17+0,2/0,052+0,04/0,93=5,083 M>°C/Br;

trv-iv= 20 — ((20-(-35))/5,32)*5,083)= -32,55 °C;

Omnpenenum Temneparypy B ceueHun V-Vio gopmyie:



trv-iv=ts— (ts—tu)/ Ro?*Ro™M1V, (4.1.6)
rie Ro¥"V— conporusnenue Temnonepeaue orpaxaomieil KOHCTPYKIUK 10 ceueHusV-V
RoV"V=1/ aa+81/ M + 82/ Ao+ 83/ Aa+ 84/ dat s/ As= 1/8,7+0,22/2,04+
+0,0015/0,17+0,25/0,052+0,04/0,93+0,0035/0,17= 5,253 M*°C/BT;
tv.v=20 — ((20-(-35))/5,32)*5,253)= -34,31 °C;
OmnpenenumM TeMIiepatypy Ha Hapy>KHOU TOBEpXHOCTH 110 hopmyie (1.4):
Tu=tu+(ta—ta)/ 0*Ro?,
o= - 35 + ((20-(-35))/5,32%23) = - 34, 55 °C;
3. Pacyer pacnpeneieHusi TeMIeparyp B Orpakiamomeil KOHCTPYKUHMHU
NMepPeKPHITHA HA/l HEOTAIIMBAEMbIM TeXIOAMN0JIbeM.

4= 19,63°C

L :r{r
< <| < <= <= < < < <
18,93°C

1 = 18,48°C

v

= 5,14°C
te = 5°C

20 10 0 -10 -20 -30 -40

210 ! 1004
@

220

TemnepaTypa Bo3ayxa BHyTpU nomeienus: ts= 20°C;

Temneparypa Bo3ayxa cHapyxu nomeuienus: t,=5°C;

1-i1 cioid: y1= 500 kr/m*

M= 0,18 Bt/m °C

2-1 cnoii: 02/ A2 =0,14 m °C/Bt

3-i cyoii: y3= 100 kr/m?

A3=0,052 Br/m °C

4-i1 cnoii: y4= 2500 kr/m’>

A= 2,04 Br/m °C

Ro%= 4, 724 M>°C/Br

Omnpenenum TemrepaTypy Ha BHyTpEHHEW OBEPXHOCTHU CTEHBI 110 Gpopmyie (2.1):
Ton—ta-K*(ts—ta)/ ax= 20 — (20-5)/8,7*%0,212 = 19,63 °C.

Onpenenum Temrneparypy B ceueHu I-Ino ¢popmyne (2.2):

tr1 = ts — (ts — tu)/ Ro®* Ro!!

Ro"'= 1/ ax+81/ M1 = 1/8,7+0,04/0,18 = 0,338 m> °C/Br;
t1.1=20-((20-5)/4,724)*0,338 = 18,93 °C;

Onpenenum Temnepatypy B ceuenuu I-1lmo popmyne (2.3):

t=te— (ts—ta)/RoP*Ro" !

e Ro™'- conpoTusnenue rennonepenaye orpaxkaaromeii KOHCTpyKIuu 10 cedenus 11-11
Ro"M= 1/ 05+81/ A1 + 82/ A2 = 1/8,740,04/0,18 +0,14= 0,478 M*°C/Br;

tn-i= 20 — ((20-5)/4,724)*0,478= 18,48 °C; Onpenenum temneparypy B cedenuu IlI-Illmo
hopmyie:

tiem=ts— (ta—t)/Ro®*Ro™M

rae Ro™ conporusnenne Tennonepenaue orpaxaaonieii KoHCTpyKiuu 10 ceuenus 11-111
Ro™ M= 1/ 05+81/ A1 + 82/ Aot 83/ A3 = 1/8,7+0,04/0,18+

+0,14+0,21/0,052= 4,52 M*°C/Br;

tu-m= 20 — ((20-5)/4,724)*4,52= 5,64 °C;

Onpenenum TeMIiepaTypy Ha Hapy>KHOH TTOBEPXHOCTH 110 opmyre (2.5):

Tu=tyH(ts—t)/ 0*Ro®,

o= 5 + ((20-5)/4,724*23 = 5,14 °C,



4. IlaponpoHMIaeMOCTb OrPaKIAOMINX KOHCTPYKIU A

[TaporpoHUIIaeMOCThIO Ha3bIBACTCS CIIOCOOHOCTH BOJISTHOTO Mapa MPOHHUKATH Yepe3 OTPakICHUS
B HAampaBlieHUU OT OoJiee BBICOKHX TemIeparyp K Ooiee HH3KMM. J[BrkeHue mapa
OCYIIECTBIISICTCS 32 CUET PA3HOCTH MapUUANBHBIX JaBJICHHH BOISHBIX MapoB B Pa3IMYHBIX
TOYKAX OTPAKICHUS.

[To mepe aBWKEHHs Tapa €ro TeMmIeparypa yMEHbIIACTCs, T.K. YMEHBIIATCS TeMIieparypa B
TOJIIIIE OTpaKAeHus. B ciydae, ecnu TemnepaTypa mapa JOCTUTHET TOUYKH POCHI, TO IPOU30UET
€ro KOHJICHCAIIUS |, CIIEJI0BATEeIbHO, HAKOTUICHHE BJIATH B TOJIIIE OrPaKIAIOIIeH KOHCTPYKIIHH.
N30exarh KOHACHCAIIMU B TOJINE OTPAXKICHUS YAaeTCs MAIEKO He Bceraa. YacTo MpUXOAUTCS
OPHECHTHUPOBATHCSI Ha €CTECTBEHHYIO MPOCYIIKY OrPaXKIeHHs B Terwioe Bpems roja. [Ipocymka
HaumOonee S((eKTHBHA B OTrpaKJCHUAX HHU3KUX OTa¥el, B KOTOPHIX Jake B Oe3BeTpue
MocTynaeT OOJBIIOE KOJMYECTBO CBEXKEro CYXOro BO31yXa, a TaK € B OTrPaXICHHIX,
HEMOCPEJACTBEHHO O00yBaeMBIX BETPOM WM OOIydaeMmbIxX CoOJHIEM. J[ns HeOmaronmpusTHBIX
ClIydaeB 1esieco00pa3Ho MPUMEHSTh IPOBETPUBAHNE TTOMEIICHUH U CIICHUAIBHYIO BEHTUJISIIHIO.
KonjeHcanust Bar B TOJIIEC OTPAXKICHUS BO3MOXKHA, €CTM (paKTHIeCKas YIPYTOCTh BOJSHBIX
MapoB BO3/AyXa €, MM BOJI. CT., JOCTUTAET BEJIMYMHBI MAKCHMAaJIbHON yIIPYTOCTH BOJSHBIX ITAPOB
E, MM BOA. CT.. JUIsl BBISBIICHUS HAJIWYHUS WA OTCYTCTBHSI 30HBI BO3MOXKHOW KOHJCHCAIIMH B
TOJIIIE OTPaXICHUS HEOOXOJMMO BBITIOJTHHUTD CIICAYIOIINE:

1. ToctpouTts rpaduk pacupenencHus Temrneparyp B ToILe orpaxaenus t=f(x);

2. TlocTpouTh NTMHHUIO pacHpEENICHUs B OTPaKICHUN MAKCUMAJIbHON YIPYTOCTH BOJISIHBIX
napoB E = @(x)

3. TlocTpouTh IUHUIO paclpeieleHHs pealbHOM YIPYrOCTH BOJSHBIX AapoB € = ¢(X);

4. CpaBuuth rpaduku E = ¢(x) u e = ¢(X), BBIACHUTH HAIWYHE 30HBI BO3MOKHOM
KOHJIeHcaluu (00J1acTh MEX]ly TOUKaMH IepeceueHns rpadukoB);

I'paduku pacripeneneHus TeMuepaTyp B TONIIE OIPakIeHUs ObUIM MOCTPOEHBI B 11.4.
CymiecTByeT 0HO3HauHasl 3aBUCHMOCTbh MAKCUMAJILHOTO COJIEpKaHMs BOJSIHOTO Mapa B
BO3/JyX€ OT TEMIIEpATypHI:

N —

Ecmu t>0, To E(t)=e *1513,89+23,59t/236+t

Ecmm t<0, To E(t)=e *1752+29,027t/273+t,

CrnenoBaTenbHO, 3Hasl pacHpeiesieHne TeMIepaTypbl B OTPaKICHUU, MOXKHO OIpPEAEIIUTH
MaKCUMaJIbHYIO YIIPYTOCTh BOJSIHOTO Tapa B JIIDOOM CEYEHUH.

5. [elicTBUTENbHOE pacmpeieNieHue YINPYroCcTH BOJSHOIO Mapa 3aBUCUT OT BIAXHOCTH
BHYTPEHHETO W HApPY>KHOTO BO3JyXa M BEJIWYHMHBI COMPOTHBJICHHUS MAPONPOHHUIIAHUIO
BHYTPEHHUX CJOEB OIpPaXJCHUS. 3HAYCHUE JIEUCTBUTEIILHOM YIPYrOCTH BOJSHOIO Tapa,
KOTOpOE OBLTO OBl TPU OTCYTCTBUHU KOHJICHCAIIUU BJIary B TOJIIIIE CTCHBI:

ex= €s— (Ront Y5 'Rn) * (€b- €x)/ Ron, (5.3)

rje €= @*Ez— ynmpyrocts BOASHOTO Napa ¢ BHYTPEHHEH CTOPOHBI OTPaXKICHUSI, MM. PT. CT.;

ex= QO*Eu— ynmpyrocts BOASTHOTO Mapa ¢ Hapy>KHON CTOPOHBI OTPAXKICHUS, MM. PT. CT.;

Rbn— COMPOTHBIIEHNE MAPOIPOHULIAHUIO BHYTPEHHEH TOBEPXHOCTH cTeHbl, (M?4 MM PT cT1)/r;
Ron= 0,021 (M*a MM PT c1)/r;

Ry— compoTuBneHre maponpoHUIIaHUIO B OTPAKIECHUU B M, X;Ry= [0i/ W], Tae pi— kod¢dunuent
MapONPOHUTIAHUSAI-TO CIIOST OTPAXKICHHSI.

1. ITaponpoHHIIaeMOCTb OrPaKAAI0IIEH KOHCTPYKIIMU CTEHbI.
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1. mepBblii ci10¥ U3 KEPaM3UTOOETOHHBIX OJIOKOB
01=0,2 m, 1 = 0,26 mr/m*g*[la;
2. BTOpOIi CIIOH — IIEHOMOIUCTUPOI
02=0,13 m, o= 0,05 mr/m*u*Ila;
3-1i ciIoi — U3 KepaM3UTOOECTOHHBIX OJIOKOB
03=0,2 M, p3= 0,26 mr/m*u*[la;
te=20°C — E,=2338 Ila;
1= 18,05 °C — E’; = 2064 Ila;
t1=5,02°C — E=873,3 Ila;
tr=-21,02°C — E»= 92,84 Ila;
T5=-34,26 °C — E’y=24,2 [1a;
ty=-35°C — E;=22 1la;

Rn :Rne +2£+RHH

2l (20)
2
R —o,027 M 1a_
Me
rAc COIMMPOTUBIICHUC Bnar006MeHy Ha BHyTpeHHeﬁ MMOBCPXHOCTHU OIpAKIACHUA
2
R 0,005t 11a
Me

COIPOTHBIIEHUE BJIAr0OOOMEHY Ha HAPY>KHOM MOBEPXHOCTH OTPaKICHUS;

O by = TOJIIIMHA, M, U KO3()(UIIMEHT MapONpPOHUIIAEMOCTH, w* /(- Ta), OTIENbHBIX CJIOEB

orpaxxaenusi, npuHumarorT no CHull 23-02-2003 «TemoBas 3amutay. ConpoTHBIEHHE

MapONPOHUIIAHUIO BO3JYIIHBIX MPOCIOEK B OTPaXIAIOUIMX KOHCTPYKLIMSX MPUHUMAETCS

PaBHBIM HYJIIO HE3aBUCUMO OT PACIIONOXKEHUS U TOJILIMHBI ITUX IPOCIIOEK.

Rni = 0,027 + &1/ wi= 0,027 + 0,2/0,26 = 0,80 M**u*[Ta/mr;

Ri2= 0,027 + &1/ i+ 8/ po= 0,027 + 0,2/0,26+0,13/0,05 = 3,40 m**u*I1a/mr;

Rn3= 0,027 + 81/ i+ 8/ o+ 83/ pa= 0,027+0,2/0,26+0,13/0,05+0,2/0,26 = 4,2m**u*[1a/mr;

Rn=Rn3+ 0,005 = 4,205 m**a*I1a/mr;

es= 0,55*E;= 0,55%2338 = 1286 Ila;

ex= 0,85*Ey= 0,85*22 = 19 Ila;

e = 1286 —(0,027/4,2)*(1286-19) = 1277 a;

e1= 1286 — (0,8/4,2)*(1286-19) = 1044 Ila;

ex= 1286 —(3,2/4,2)*(1286-19) = 321 Ila;

en = 1286 — (4,2/4,2)*(1286-19) = 19 Ia;

[ToctpouB rpaduku E = ¢(X) 1 e = @(X) 3aMETHO, YTO B CTCHE CYIIECTBYET 30HA BO3MOXKHOMN

KOHJIEHCAIlUY, KOTOpas pacloyiaraeTcsl B yTeIUIUTENE U HapyKHOM CJI0€ KEpaM3UTHBIX OJIOKOB.
2. IlaponmpoHHMI2eMOCTb OrpPaKIa0IIeil KOHCTPYKINH NMOKPbITHS.
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1-it cnoii — /6 TIMTa MOKPBITHA
01=220 mm, p1 = 0,03 mr/m*a*[1a;
2-#1 cioi — mapou30JIsIus

d2=1,5 mm,R2= 1,1 mr/m*u*[]a;

3-i1 cJIOM — MEHOIOIUCTUPOIT

03 =250 MM, p3 = 0,05 mr/m*a*I1a;
4-1 ci10U — EMEHTO-IIecYaHas CTsHKKA
0 4=40 MM, p3 = 0,09 mr/m*u*1a;

5-1 cnoi — ruIpon30IsUs (JINHOKPOH)
05=15,5 MM,R5= 2,6 mr/mM*u*I]a;

6-i1 c110#1 — OPOHUPOBAHHBIH (JITHOKPOH )
06 = 4 MM,R6= 2,9 mr/mM*u*Ila;

ts= 20°C — Ez= 2338 Ila;

= 18,77 °C - E’s=2166,4 I1a;
t1=17,61°C — E1=2014,5 I1a;
to=17,51°C — E»= 2002 Ila;
t3=-31,98°C — E3= 34 Ila;
ts=-32,43°C — E4= 31 Ila;
ts=-32,66°C — Es=29,411a;

= -34,53 °C — E’y= 23,41 Ila;

te= -35°C — Ex= 22 Ila;

R, =R, +Z£+Rm
H, :
Rn1= 0,027 + &1/ = 0,027 + 0,22/0,03 = 7,361 m**u*I1a/mr;
Ri2= 0,027 + &1/ i+ 82/ po= 0,027 + 0,2/0,26+1,1 = 8,461 m**u*IIa/mr;
Ruz= 0,027 + 81/ pu+ 82/ pat 83/ ps= 0,027 + 0,2/0,26+1,140,25/0,05 = 13,46M>*u*T1a/mr;
Rua = 0,027 + 81/ i+ &2/ pot 83/ s+ 84/ wu= 0,027 + 0,2/0,26+1,1+0,25/0,05+0,04/0,09 =13,91
M>*q*[Ta/Mr;
Rs=Ru4+Rs=13,91+2,6=16,51 m>*u*Ila/mr;
R¢=Rus+Re= 16,51+2,9=19,41 m>*u*I1a/mr;
Rn=Rus+ 0,005 = 19,415 m**u*[1a/mr;
es= 0,55%Ez= 0,55*%2338 = 1286 Ila;
ex= 0,85*E,= 0,85%22 = 19 Ila;
es = 1286 —(0,027/19,41)*(1286-19) = 1284 Ia;
er= 1286 — (7,361/19,41)*(1286-19) = 805 Ila;
ex= 1286 — (8,461/19,41)*(1286-19) = 734 Ila;
e3= 1286 — (13,46/19,41)*(1286-19) = 407 Ila;
es= 1286 — (13,91/19,41)*(1286-19) = 378 Ila;
es= 1286 — (16,51/19,41)*(1286-19) = 208 Ila;
en = 1286 — (19,41/19,41)*(1286-19) = 19 Ila;



[TocTpous rpaduku E = ¢(X) 1 € = ¢(X) 3aMETHO, UTO B IOKPBITUU CYIIECTBYET 30Ha BO3MOKHOMN
KOHJICHCAIIMU, KOTOpas pacrojiaraeTcsi B BEPXHUX CIOSIX KOHCTPYKITUH.
3. IMaponponnnaeMocTh Orpaxaawieii KOHCTPYKIHH

E =218
<= < < <\Fux =\ < =

e = 7412 'w = 880.8
e - 7412 Ea =872
0 300 700 | 1100 1500 1900 2300 2700 E.ela @

100 500 900 1300 1700 2100 2500 2900

nepeKpbITHs

1-#i c10li — COCHOBBIC JOCKHU

01 =40 mm, w1 = 0,32 mr/m*g*[la;
2-i1 ci1oil — BO3/AyIIHAs IIPOCIIOiKa
02=100 mm, po= 0,03 mr/mM*a*I1a;
3-ii cTI0M — IEHOTOJIMCTUPOIT

03 =210 mm, p3 = 0,05 mr/m*u*I1a;
4-# croit — /0 TIHMTa MMOKPBITHS
04=220 mm, ps= 0,03 mr/m*u*I1a;
tz= 18°C — Ex= 2064 Ila;

5= 19,62 °C — E’;=2284,4 11a;
t1= 18,88°C — E1= 2181 Ila;
to=18,42°C — E»=2119,9 Ia;
t3=5,68°C — E>=914,8 Ila;

= 5,14 °C — E’y = 880,8 I1a;

ty= 5°C — E,= 872 1la;

Rn = Rns +Z£+er
H; :
Rni = 0,027 + &1/ = 0,027 + 0,04/0,32 = 0,152 m**u*TTa/mr;
Ri2= 0,027 + &1/ wi+ &2/ po= 0,027 + 0,04/0,32+0,10/0,03 = 3,49 m>*u*[1a/mr;
Ri3= 0,027 + &1/ i+ 8o/ pot 83/ ps= 0,027 + 0,04/0,32+0,10/0,03+0,21/0,05=7,7 m**u*ITa/mr;
Rna= 0,027 + &1/ i+ 82/ pat 63/ u3+ 84/ = 0,027 + 0,04/0,32+0,10/0,03+0,21/0,05+0,22/0,03 =
15,0 M**u*Ta/mr;
Ri=Rns+ 0,005 = 15,005 m?*u*TTa/mr;
es= 0,55%Es= 0,55%2064 = 1135,2 Ila;
ex= 0,85*Ey= 0,85%872 = 741,2 Ila;
es = 1135,2—(0,027/15,0)*(1135,2-741,2) = 1134,5 I1a;
e1=1135,2 —-(0,152/15,0)*(1135,2-741,2) = 1134,4 Ia;
ex=1135,2 - (3,49/15,0)*(1135,2-741,2) = 1043,4 I1a;
e3=1135,2 - (7,7/15,0)*(1135,2-741,2) = 933,0 Ila;
en = 11352 — (15/15,0)*(1135,2-741,2) = 741,2 Ia;
[Toctpous rpaduku E = @(X) 1 € = ¢(X) 3aMETHO, YTO B EPEKPHITUU 30HA BOZMOKHOMN
KOHJICHCALIUX OYEHb MaJla, U HaXOAUTCS OHA MEX/y YTEIUIUTEIEM U IUNINTOW MEPEKPHITHS.

IlepeyeHb OCHOBHOM JINTEPATYPHI:
1. Hexaes, I'. A. Jlerkue mMeTaysinueckre KOHCTPYKIHMH [DJIEKTPOHHBIN pecypc] : ydeOHoe
nocobue / I'. A. HexaeB. — 2-e uzzi. — DIEKTPOH. TEKCTOBBIE HaHHbIe. — CapartoB : By3zoBckoe



obpazoBanme, 2019. — 91 c¢. — 978-5-4487-0334-8. — Pexum noctyma:
http://www.iprbookshop.ru/79642 .html.
2. Tampazsr, A. ['. XemezoberoHHple © KaMeHHBIE KOHCTPYKImMH. CrHenmambHBIA Kypc
[DnexTpoHHBIN pecypc] : yueOHoe mocodue / A. I'. TampassiH. — 2-¢ u3n. — OJCKTPOH. TEKCTOBBIE
nanable. — M. : MOCKOBCKHI TOCYTapCTBEHHBIN cTpouTenbHbIi yHIBepcuTeT, ObC ACB, 2018. — 732
c.— 978-5-7264-1812-4. — Pexum nocryna: http://www.iprbookshop.ru/75967.html
IlepeyeHb 1OMOJIHUTEIbHOM JTUTEPATYPHI:

1. BoakoB A.A. OCHOBBl MNpPOECKTUPOBAHMS, CTPOUTEILCTBA, OHKCIUIyaTallMd 3JaHUA U
COOpYXEeHHI [DIEeKTpOHHBIN pecypc|: ydebHoe mnocobme/ BomkoB A.A., Temmuenko B.U.,
Jleitobman M.E.— DOnexkTpoH. TekcToBble aaHHbIe.— M.: MOCKOBCKHUH TOCYyIapCTBEHHBII
ctpoutenbHblii  yHuBepcuter, ObC ACB, 2015.— 492 c¢— Pexum pocryna:
http://www.iprbookshop.ru/30437

Ilepeyenb y4eOHO-METOAMYECKOI0 OOecleYeHUs] CaMOCTOSATEIbHOH PadoThl
o0yvyauuxcsi Mo JUCHUIINHE (MOIYJIIO)

1. Meroanueckue ykasaHHUs 10 OpPraHU3allUd CAMOCTOATEIbHOM PadOThl CTY/IEHTOB IO
muctuminHe «KoHCTpyKIuY B apXuTeKType u au3aiiney. [laturopck: CKOY, 2022.

2. Meronuueckue yka3aHUsl K NMPAKTHUYECKUM 3aHATUAM IO qucuuruinHe «MHxeHepHo-
TEXHOJIOTHYECKOE O0ECIeYeHUE apXUTEKTYpHO-Iu3aiiHepckux pemeHui». [laturopck: CKOY,
2022.

Ilepeuenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu « MHTEepHETY,
He00XO0AUMBIX JIS1 OCBOCHMS AUCHUIIIMHBI (MOXYJIA)
1. OBC «YuuBepcurerckas Oubmmorexa oHmaifHy - http:/biblioclub.ru
2. JluneH3noHHas TOJHOTEKCTOBass ©0aza asnekTpoHHbIX u3gaHuiik —OBC  «IPRbooks»
http://www.iprbookshop.ru
3. Hayunas snextponHas 6ubnuoreka e-library — www.elibrary.ru
4. DnexTpoHHas OMOMMOTEKAa W SJEKTPOHHBIA KaTajor Hay4yHoil Oubiamnoreku CKODY —
http://catalog.ncstu.ru/
5. TocynapcTBenHas myOnuuHas HaydyHo- TexHuuyeckas oubnanoreka Poccun. (I'TIHTH Poccun)

www.gpntb.ru

IMPAKTUYECKOE 3AHSITHUE 2. OcHoBbI TeXHOJIOIHYECKOI0 IPOEKTHPOBAHMSI.

IToaroroBka CTPOUTECJILHOI'O IIPOU3BOACTBA.

Ileapb 3aHATHA: OCBOEHUE OCHOBBI IPOEKTUPOBAHNUS CTPOUTEIBHBIX KOHCTPYKLIUI
3HATh: OCHOBBI IPOEKTUPOBAHUS CTPOUTEIBHBIX KOHCTPYKIIHH.
YMeTb: 000CHOBAaHO BBIOMpPATh METOABI BBHIMOJHEHUS CTPOMTEIbHBIX YEPTEXKEH WU
OCHOBBI IPOEKTHUPOBAHUS CTPOUTEIbHBIX KOHCTPYKIIU.
AKTYaJIbHOCTb TeMbl OOBSCHSETCS HEOOXOJUMOCTBIO IMOJIyY€HHUsl 3HaHUN B o0yacTu
OCHOB TPOEKTUPOBAHUS CTPOUTEIBHBIX KOHCTPYKIUH.
Teoperuveckas 4acThb:
Hauuonansusiii crangapt PO 'OCT P 21.1101-2013
"CucreMa NMPOEKTHOM JOKYMEHTAUM IS CTpOUTeJbCTBA. OCHOBHBIEC TPEOOBAHUS
K MNPOeKTHOHl M padoueil JOKyMeHTAlMM''Ha JHCTaX OCHOBHBIX KOMIUJIEKTOB paboumx
yepTexel u nuctax rpaguuecKoi 4acTH MPOEKTHOW JOKYMEHTAINH - popme 3;
- Ha IIEPBOM JIMCTE YepTeKel CTPOUTENbHBIX U3enuil - popme 4;
- Ha MEPBBIX WM 3ariaBHbIX*(4) MTUCTaxX TEKCTOBBIX JOKYMEHTOB U INEPBBIX JIMCTaX 3CKU3HBIX
gyepTekeil 00X BUA0B HETUIIOBBIX U3JENUH, 0pOpMIIsIEMbIX B BUJE BBIITyCKa, - popme 5;
- Ha TOCJEIYIOIMUX JIMCTaX YEPTEKEH CTPOUTENIbHBIX MW3/€IUI, TEKCTOBBIX JOKYMEHTOB U
ACKHM3HBIX YEPTEKEH 00IMUX BUIOB - popMme 6.
JlomyckaeTcsi TepBbIN JUCT YepTeka CTPOUTEIBHOTO H3ACIUsS OPOPMIIATH OCHOBHOMU
HaJuchio o opme 5.
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Ecnu HekoTopble TEKCTOBBIE JOKYMEHTHI (Harpumep, crenudukanuo o00pyaoBaHus, U3IeIHi
Y MaTepHaJIOB) BBITYCKAIOT 0€3 TUTYJIBHOTO JINCTA, TO B ATOM CIy4yae MEePBBIA JUCT TOKYMEHTA
o OpMIISIIOT OCHOBHOM HAJAMHUCKIO 110 Gopme 3, nmocienyromnue - o popme 6.
I[Ipu odopmieHHH OCHOBHOTO KOMIUIEKTa pa0ouyux 4YepTexell  OTAeTbHBIMU
JOKYMEHTaMU JOKYMEHTBI, COJIepsKalllie CIUIOIIHON TeKCT W/WiIKM B BHUAE Tabmul (Hampumep,
o0Imue JaHHble, KaOeNbHBIA KYpHAT U T.I1.), 0QOPMIIIOT KaK TEKCTOBBIE JTOKYMEHTHI. B 3TOM
cllydae MepBbId JIUCT JOKYMEHTa 0(hOpMIISIFOT OCHOBHOM HAJAIKUCKIO 1O Gopme 3, mocieayroume
- o gopme 6.
B orTuerHOl TeXHMYECKOW TOKYMEHTAllMd IO pe3yJabTaTaM HH)KEHEPHbIX H3bICKAHUM
MIPUMEHSIFOT OCHOBHYIO HAIITHCh:

- Ha JUCTax rpadUyecKux TOKYMEHTOB, UCIIOJIb3YEMbIX B IPOCKTUPOBAHNHU B Ka4YeCTBE OCHOBBI, -
o gopme 3;

- Ha TEpBBIX JHCTAaX JAPYrHMX rpauueckux M TEKCTOBBIX IOKYMEHTOB - 1o ¢opme 5, Ha
MOCIICAYIOMIUX JIUCTAX - 110 hopMme 6.
OCHOBHYIO HAJMHCH, AOMOJIHUTENbHbIE Tpa@bl K HEH M PaMKH BBINOJHSAIOT CIUIOUTHBIMU
TOJICTBIMA OCHOBHBIMH U CIUIONIHBIMH TOHKUMU JinHusIMU 110 ['OCT 2.303.
Tabnuiy n3smenenuid B ocHoBHOW Haamucu (rpadsl 14-19) npu HEOOXOAMMOCTH AOMyCKaeTCs
MPOJOJKATh BBEPX WJIM BJIIEBO OT OCHOBHOW Haamucw. lIpW pacrosioKeHWH TaOJIHIIBI
M3MEHEHUH CJIeBa OT OCHOBHOM HaAMKMCH HanMeHoBaHUs rpad 14-19 moBTOpSIOT.
PacronioskeHre OCHOBHOM HAJIITMCH M JTOTIOJTHUTEIBHBIX Tpad K HEH, a TakKe pasMephbl paMOK
Ha JIUCTax npuBeAeHbl Ha pucyHkax M.1 u 1.2 (mpunoxenne N).
PacrionoxeHre M pasMmepsl NOMOTHUTENbHBIX rpad ans uaeHtudukanuu [1D npoekTHas
OpraHu3allysl yCTaHABJIUBAET CAMOCTOSTENBHO.
JlormyckaeTcsi TOMOJHUTEILHO HICHTU(PUIIMPOBATh TMPOCKTHBIC JOKYMEHTBHI C TPUMEHECHUEM
HITPUX-KOJIA.

[Ipy >TOoM B KauecTBE PEKBH3UTOB IITPUX-KOJA CIEAYET HCIIONB30BaTh OOO3HAYCHHE
JOKYMEHTa, HOMep BepcuH U 0003HaueHue ¢opmaTta AOKyMeHTa. J[OMOTHUTENFHO MOTYT OBITh
MCIIOJIb30BAHBI KOJI CTPAHBI, KOJ OPraHU3alnN-Pa3padoTIYnKa U IPyriue PEKBU3UTHIL.

HITpux-Koa PeKOMEHIyeTCs pa3MellaTh B MPaBOM HUXKHEM YTy JIMCTa HaJ OCHOBHOM
Ha/IIHCKIO.

KOOp}IHHaHI/IOHHbIe ocHn

Ha n300paskeHusX 31aHus WM COOPYKEHHS YKa3bIBAIOT KOOPIUHAIIMOHHBIE OCH €T0 HECYIINX
KOHCTPYKUUW, TpEeIHAa3HAYEHHBIE JI ONpPENENCHUs B3aUMHOIO PACIIOJIOKEHUS 3JIEMEHTOB
3MaHUS] WM COOPY)KCHHS M TIPUBSI3KM 3[IaHUS WU COOPYXKEHHUSI K CTPOUTEITHHOU
reo0JIe3NYEeCKOi CeTKE WIH pa30MBOYHOMY Oa3UCYy.

Kaxnomy oTnenbHOMY  3[aHMI0O WM COOPYKEHHMIO  IPUCBAMBAIOTCAMOCTOSATENbHYIO
cucTeMy 0003HaYeHUN KOOPIMHAIIMOHHBIX OCEH.

KoopauHaryionHsle OcH HAHOCAT Ha H300pakeHUs 3[aHUSl, COOPYKEHUS TOHKHUMH
MITPUXTTYHKTUPHBIMA JTUHUSMU C JUTMHHBIMH IITPHXaMH, 0003HAYAIOT B KPY)KKaX THAMETPOM 6-
12 MM apabckumu nudpamMu U TPOMUCHBIMU OyKBaMH PYCCKOTO andaBuTa (32 HCKIIOYCHHEM
oyks: E, 3, i, O, X, I, 4, I, b, bl, b) wm, npu HEOOXOMUMOCTH, OYKBaMH JTaTHHCKOTO
andasura (3a uckaoyerrem 0yks [ u O).

[Iponnycku B 1uudpoBblx ¢  OyKBEHHBIX (KpOME YKa3aHHbIX) 0003HAYEHMSIX
KOOPJAMHALIMOHHBIX OCEU HE JOIMYCKAIOTCSI.

Hudpamu 00603HAYAIOT KOOPAMHAIIMOHHBIE OCH IO CTOPOHE 3/aHHS U COOPYKEHHUsS C
OOJIBIIUM KOJMYECTBOM oceil. Ecnu it 0003HaueHNsT KOOPAMHAIIMOHHBIX OCEH HE XBaTaeT OyKB
andaBuTa, MOCICIYIONTNE OCH 0003HAYAIOT IBYMS OyKBaMH.

ITpumep - AA, bb, BB.

[TocnenoBarenbHOCT, 0003HAUEHWN KOOPAWHAIMOHHBIX OCEH MPUHUMAIOT 110 TIUIAHY,:
UG pPOBBIE OCH - CIIeBa HANpaBo, OYKBEHHBIE OCH - CHU3Y BBEPX.



O6o03HaueHNEe KOOPAMHAIMOHHBIX OCEH, KaK MPaBUIIO0, HAHOCST T10 JICBOM W HIKHEH CTOPOHAM
TUTaHA 37aHUS U COOPYKECHUS.

[Ipn HecoBmajieHWH KOOPAMHALIMOHHBIX OCEH TMPOTHUBOMOJOXKHBIX CTOPOH IUIaHA B
MCCTax pPacxXOoXIACHUSA HOOIIOJHUTCIBHO HAHOCAT O603Ha‘-ICHI/I$I YKa3aHHbIX oceH 110 BerHeﬁ
W/WJH IPaBOM CTOPOHAM.

JlJis OTJeNbHBIX AJIIEMEHTOB, PACIIONIOKEHHBIX MEXAY KOOPIWHAIMOHHBIMH OCSIMH OCHOBHBIX
HECYLIUX KOHCTPYKIUH, HAHOCST JOMOJHUTEIbHBIE OCH, KOTOPHIM IPUCBAUBAIOT 0003HAYCHHE
B BHJIE JApoOu, B YHCIUTENIE KOTOPOH yKa3bIBAalOT 0003HAu€HHE MPEANIeCTBYIOIIEH
KOOPJIMHAIIMOHHOM OCH, a B 3HAMEHATEJIe - JOMOJHUTENbHBIN MOPSAKOBBII HOMEpP B Ipeenax
ydacCTKa MCXKYy CMCKHBIMHU KOOPAWMHAIIUOHHBIMH OCSIMMU.

JlomyckaeTcsi KOOpAMHAIIMOHHBIM OCSIM (haXBEpKOBBIX KOJIOHH MPUCBaWBaTh HU(POBBIE U
OykBeHHBIE 0003HAUEHUS B NPOJOCIDKEHHE OO0O03HAYEHWH Ocell OCHOBHBIX KOJOHH 0e3
JIOTIOJIHUTEIBHOT'O HOMEpa.

Ha  wu300pakeHMM  TOBTOPSIONMIETOCS  DJIEMEHTA,  IPHUBSI3AHHOIO K  HECKOJIBKUM
KOOPIUHAIIMOHHBIM OCSIM, KOOPJIMHAIIMOHHBIE OCH 0003HAYAIOT B COOTBETCTBUU C PUCYHKOM:
2a - npu ux Konu4decTse He Oosee 3; 20 - mpu UX KoJu4yecTBe Ooee 3;
2B - IIpHU BceX OYKBEHHBIX M LHU(POBBIX KOOPAUHAITMOHHBIX OCSIX.
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PucyHok 2

[Ipn HEOOXOAUMOCTH OPHEHTALMI0 KOOPAMHALMOHHOW OCH, K KOTOpPOW TpUBS3aH
3JIEMEHT, MO OTHOUIEHUIO K coceaHerd ocuHa mimaHax >KWIbIX 3[1aHH, CKOMIIOHOBAHHBIX W3
ONOK-CeKIUH, KpaHUM KOOPAWHAIMOHHBIM OCSM OJOK-CEKIIMI MPUCBAUBAIOT 00O3HAYEHUs
coriacHo 5.3.1-5.3.3, KOTOpBI€ YKa3bIBAIOT B COOTBETCTBUU C PUCYHKOM 3a.

KoopauHaiimoHHBIM ~ OCsSIM ~ OJIOK-CEKIM, B TOM 4YHCIIe KpaHUM, MPHCBAUBAIOT
camMocCTosITeNIbHbIe 0003HaueHus coriacHo 5.3.1-5.3.3 ¢ nobaBienueM uHjaekca "c" (CM. pUCYHOK
36). [Ipu HEOOXOAMMOCTH Ha TUIaHe OJOK-CeKIIUH YKa3bIBalOT 0003HAYEHUS KOOPIMHAIIMOHHBIX
ocent 3J1aHMS, CKOMITOHOBAHHOTO u3 0J10K-

lc
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CEKITUH. PucyHok 3

Tpexmepnyto (3D) aeKTpOHHYIO MOJENb 3[AaHUSl WJIM COOPY>KCHHS BBIMOJHSAIOT B €IUHOU
IJIAHOBO-BBICOTHOM CHCTEME KOOpANHAT.
KoopaunaTtHyto cuctemy TpexMepHO MOAENW 3aHHs UM COOPY>KEHUs M300pakaroT
TpeMsi B3aUMHO NEPIEHAUKYJISIPHBIMU JIMHUSMU C HAdyaJloM KOOPJMHAT, PAaCHOJOKEHHBIM B



TOYKE TMepecedyeHusi oceil 1 m A Ha HyJIeBOHM OTMETKE ATOr0 3/IaHUSl WIM COOPYKEHHS B
COOTBETCTBUU C PUCYHKOM 4.

Y Y
Y X
X
X
PucyHok 4

IIpu >TOM JUIA NPAMOYrOJIBHOIO B IUIAHE 3JaHMS IIOJOKUTEIBHOE HAIpPaBICHUE
MPUHUMAIOT: OCH X - B CTOPOHY YBEJIMYCHUS HUPPOBBIX 0003HAYEHUH KOOPIMHAIIMOHHBIX OCEH,
ocu Y - B CTOPOHY YBEJIMYEHUs OYKBEHHBIX 0003HAUEHUI KOOpAMHAILMOHHBIX OCed, ocu Z -
BEPTUKAJIBHO BBEPX OT YCIOBHOW HYJIEBOM OTMETKH 3JaHUS.

HaneceHnue pa3zMepoB, YKJIOHOB, OTMETOK H HajNuceil

JluneiiHble pa3Mepsbl Ha YyepTexkax yKa3bIBalOT 0€3 0003HAUEHUS €IUHULL AJIHBL:

- B METpax ¢ TOYHOCTBIO JI0 ABYX 3HAKOB IOCJE 3aIATON - HAa YEPTEKAX HAPYKHBIX
ceTel M KOMMYHHMKAaIMi, T€HEpaJbHOTO IUIaHA W TPAHCIOPTAa, 3a HCKIIOYEHUEM CIIy4aes,
OrOBOPEHHBIX B COOTBETCTBYIOIMX cranaaprax CIIJIC;

- B MIUJIUMETPAX - Ha BCEX OCTaJIbHBIX BHIaX UYEPTEKEH.

Pa3mepHyro NMHMIO Ha €€ IEPECEYEHUH C BBIHOCHBIMU JIMHUSAMHU, JTUHUAMH KOHTYpa WIH
OCEBBIMHU JIMHUSIMU OTPAaHUYMBAIOT 3ac€UKaMU JUIMHOM 2-4 MM, HAaHOCHUMBIMH C HaKJIOHOM
BIIpaBO NOJ yriaoMm 45° K pa3MepHOW JIMHHHU, IIPU ITOM pa3MEpHBIE JIMHUU IMPOJOJDKAIOT 3a
KpaliHue BBIHOCHBIE JINHUU (MJIM COOTBETCTBEHHO 32 KOHTYPHBIE HJIU OCEBbIE)
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IIpakTH4eckas 4acTh: BONPOCHI AJIs1 BBIIIOJIHEHUS:
HauepTuTh cxemy nepBOro sTaka >KMJIOTO JIBYX3TaXKHOI'O 3[aHHs, , pa3paboTaTh IJIaH
HECYIIUX KOHCTPYKIMH, ONPENENINTh K KAaKOH KOHCTPYKTHMBHOW CXEME OTHOCHUTCS HECYILUN

OCTOB 3JIaHUs.

[Ipu poekTHpOBaHUH JOTHKHBIN ObITH BBITIOTHEHBI CIIEAYIONTUE YCIOBUS:

1. Paccrosiaue MeXIy CMEXKHBIMH HECYIIIUMHU CTEHAMU (IIPOJIETHI) MMPUHATH HE Ooliee 6
M, TIPH ATOM Pa3Mephl TOKHBI OBITH KPATHBIMU 3 M, T.€. MOJYTHUPOBAHBI.

2. 2. HapyxHble CTEHBI yCIOBHO MPUHATH U3 KUpNH4Ya (YTEIJICHHBIC, C OTICIKONH —
HmITyKaTypka) toimmuHoi 530 MM, BHyTpeHHHE Hecyuiue creHbl 380 mm (montopa
kupnuue). BHyTpeHHUE HeHecylMe CTeHbl W IEPEeropoJKH BBHINOJHSIOTCS Oolee
TOHKUMHU JINHUSIMHU.

3. 3. Ileperopoaku, caHTEeXHUYECKOE 00OPYIOBaHUE, JECTHUIIBI, 3aTIOJIHEHUE OKOHHBIX
U IBEPHBIX IPOEMOB YCIIOBHO HE MTOKA3bIBATh.

Ha geprexe nomkHa ObITh HAHECEHA CIIEAYIOIIAs WH(OPMAITHS:

1. KoopaunaTHble ocH U UX 0003HAYCHHE.

2. Ha3paHue mpuBSI3KHM K KOOPAMHATHBIM OCSIM (HYJIEBasl MJIM OCEBas).

3. PaccrostHue Mexny CMEXHBIMU U KPAHUMU KOOPAMHATHBIMU OCSIMH.

4. llenmouku pa3MepoB, JAIOIIKX MIPEICTABICHHUE O PUBSA3KAaX CTEH K KOOPAMHATHBIM

0CsiM, JIMHEHbIE PasMEPhbI KaXKA0I0 MOMCUICHU A



5. Ilmomaau moMeleHui.

Bonpocsbr:

Buibl CTEHOBBIX KOHCTPYKTUBHBIX CUCTEM

[TpuBS3KM HAPYKHBIX U BHYTPEHHHUX CTEH K KOHCTPYKTHUBHBIM OCSIM;
IIpaBuna npuUBSA3KU K OCSAM.

IlepeyeHb OCHOBHOM JINTEPATYPbI:

3. Hexaes, I'. A. Jlerkue MeTamiMmyeckue KOHCTPYKLUMH [DJIEKTPOHHBIN pecypc] :
yuebHnoe nocobue / I'. A. HexaeB. — 2-e mu3n. — DIEKTPOH. TEKCTOBHIC TaHHbBIE. —
CaparoB : By3osckoe obpazoBanue, 2019. — 91 c¢. — 978-5-4487-0334-8. — Pexum
nocryna: http://www.iprbookshop.ru/79642.html.

4. Tampazsn, A. I'. XKenezo06eToHHble W KaMeHHbIE KOHCTPYKIHMH. CrelUanbHBIA KypC
[DnexTpoHHBIH pecypce] : yaebHoe mocooue / A. I'. TampassiH. — 2-¢ u3ll. — DIEKTPOH.
TEKCTOBbIE JaHHble. — M. : MOCKOBCKUH TOCYZapCTBEHHBI CTPOUTEIHHBIH

yausepcutet, O9bC ACB, 2018. — 732 ¢. — 978-5-7264-1812-4. — Pexum nocrymna:
http://www.iprbookshop.ru/75967.html
Ilepedyenb 10NOTHUTEILHOM JIMTEPATYPBI:

1. BonkoB A.A. OCHOBBI IPOEKTUPOBAHHUS, CTPOUTENBCTBA, SKCIUIyaTalluH 3JIaHUN U
CoOpykeHHi [DNeKTpoHHBI pecypc]: yuebnoe mocobue/ BomkoB A.A., Temmuenko B.U.,
Jleitoboman M.E.— DneKkTpoH. TeKCTOBbIe HaHHble.— M.: MOCKOBCKHMI TOCYIapCTBEHHBIN
ctpoutenbHbli  yHuBepcuter, ObC ACB, 2015.— 492 c¢— Pexum pocryna:
http://www.iprbookshop.ru/30437

Ilepeyenb y4eOHO-METOAMYECKOI0 O0eclmeYeHUs] CAMOCTOSITeJbHOH PpadoThI
o0yyamuxcst Mo JUCHUILIMHE (MOLYJIIO)

1. Metoauueckue yka3zaHusl MO OpraHHU3allMM CaMOCTOSITENIbHON pabOThl CTYAEHTOB IO
mucuuiuinHe «KOHCTpyKIMK B apXuTeKType u qu3aiHey. [Isturopek: CKOVY, 2022.

2. Meroauueckue yka3aHHs K MPaKTUYECKUM 3aHATHAM O AucuUILIMHE «MHXKeHepHOo-
TEXHOJIOTHYECKOoe OOecreueHne apXUTEeKTypHo-Au3aiiHepckux pemieHui». Ilsruropck: CKOY,
2022.

IIepeyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOU ceTu «AHTEepHETY,
HEe00XOAUMBIX /ISl OCBOCHHS TUCHUIINHBI (MOLYJIs1)

5. OBC «YHuBepcurerckas Oubauorexa oHnaifH» - http:/biblioclub.ru

6. JlutieH3noHHasi MOTHOTEKCTOBast 0a3a AnekTpoHHbIX m3gaHuit —IBC «IPRbooksy
http://www.iprbookshop.ru

7. Hayunas snextponHas 6ubnuoreka e-library — www.elibrary.ru

8. OnexkTpoHHas OMOJIMOTEKa M JIEKTPOHHBIM KaTajor HaydyHoil 6ubmuoreku CKOY —
http://catalog.ncstu.ru/

5. ['ocynapcTBeHHas myOnu4Has HaydyHO- TexHu4eckas Oubnmorexka Poccun. (I'TIHTH

Poccun) www.gpntb.ru

INPAKTUYECKOE 3AHSTHE 3. OcHOBBI TEXHOJOTHYeCKOr0 NMPOEKTHPOBAHUS.
IMoaroroBka CTpOMTEIBLHOIO NPOU3BOACTBA.

Iesib 3aHATHS: OCBOEHUE OCHOBBI IIPOEKTUPOBAHUS CTPOUTENBHBIX KOHCTPYKIMH

3HATh: OCHOBHI TPOEKTUPOBAHHS CTPOUTEIHHBIX KOHCTPYKITHIA.

YMeTb: 000CHOBAaHO BBIOMpPATh METOABI BBIMOJHEHUS CTPOMTEIbHBIX YEPTEXEH MU
OCHOBBI TIPOEKTUPOBAHUS CTPOUTEIHHBIX KOHCTPYKIIHH.

AKTYaJqbHOCTh TeMbl O0BACHSAETCS HEOOXOIMMOCTBIO TMOJYYEHHUs 3HAHUU B 00jacTu
OCHOB TIPOEKTHPOBAHMS CTPOUTEIBHBIX KOHCTPYKITHH.

TeopeTuveckasi 4acThb:


http://www.iprbookshop.ru/79642.html
http://www.iprbookshop.ru/75967.html
http://www.iprbookshop.ru/30437
http://biblioclub.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
http://catalog.ncstu.ru/
http://www.gpntb.ru/

3anaxue 3.
KAMEHHBIE CTEHBI MAJIODTAMHbBIX JIOMOB.
MIEMEHTBI CTEH

Obvém zadanus

B COOTBETCTBHH ¢ BAPHAHTOM, MpHBEAEHHOM B Tabiuue, H300pas3HTe crieaylomee.

1. CxeMy OKOHHOro mpoéma.

2. Ceuenue mo HapyKHOi CTeHE JoMa B Mecte okoHHOro npoéma. M1:50. Ceyenne
JOIKHO BKJIIOYATH LOKOIBHYIO 4acTh W OKOHHBIA TNPOEM (PEKOMCHAYETCH TNpoéM
YCTPaHBaTh C YETBEPTHIO).

Ha cxemy npoéma s0/mkHa GpITh HaHeceHa cleayioman HHpopMaHs.

1. upuna npoéma.

2. Bun nepembruky (Hecywmas/HeHecymas). [lo corsacosammns ¢ npenojgasareicM,
BO3MOKHO YCTPOHCTBO IIEPEMbIYEK M3 CTAJIbHOIO MPOKaTa.

3. MuHumanbHbIA pasMep JIHHbI ONTHPAHHUA MEPEMBIMKH Ha CTCHY.

4. IlnockocTh CeYeHHS.

5. Pacuér nnmHel NepeMbIYKH, 110 KOTOPOMY MOAOHPACTCS MapKa NMepeMbIYKH.

Ha ceuenne qomina OpITh HaHeceHa caejyiolas nuhopmauus.

|. Hazpaune ceyenns ro tany «/-7».

2.CoctaB c10€B CTeHbl ¢ yKa3aHueM uX TomuH. Ha u3obpakenun a0mkHO OBITH
MOHATHO, KaK COCAMHAIOTCS MCAKY CODOM C/IOH CTEHBI, 4 TAKKC KPCIUICHHE YTEIUIHTEIA K
COOTBETCTBYIOLLCMY CIIOK M (PHKCALMS YTCILIHTEIS HA NPOEMOM.

3.bpycKoBbie Kene300eTOHHBIE EPeMBIUKH, HX BH/L M pa3Mepsl.

4.Ha uepremxe a0/1keH ObTH MOHATEH MaTepHal LOKOJIbHON HacTH CTeHbl H YKazaH
MATCPHAN OT/CIKM LOKO/IS (MPHHUMARTCA CTY/ICHTOM MO CBOEMY VCMOTPeHHI0). YKazaHa
BBICOTA LLOKOJIS.

5. Kapnu3s nomxen 6b1Th odopmieH nubo HanyckoMm Kupnuya, aubo aou@rsii. [Tpu
ITOM 271eMEHTHI KPOBJIH HE NOKA3bIBAIOTCA,

6. Ilokazana KOOPMHALHOHHAS OCh H [IPUBSI3KA K HEil rpaHeil CTeHBI.

7. YCi10BHO MOKa3bIBACTCS CACAYOas nHpopMaims:

~OTMOCTKA;

~KOHCTPYKIHA MEHKAYITAKHOIO NEPeKphITHA | N0/a NEPBOro 3Taxa;

-OIHPAHHE IEMEHTOB [1ePEeKPHITHI MOKa3aTh IITPHUXOBON AMHUCII.

8. Kopobky 0KOHHOIO 3an0HEHHA, CITHB U MOJOKOHHYIO 0CKY HE MOKa3bIBaTh.

Bapuanmu 3adavus

BapuauTh 3asanug npejpcrasiensl B TabiMue, B KOTOPOH NPHHSTHL CACAVIOMINE
YC/I0BHBIE 0003HAYCHUS.

Kouctpykuus crenst:

K/K, K/HI — ocnopa crenbl kupnuy (380M), vremautens (120MM), BHEWHAS OT1eiKa
COOTBETCTBEHHO KHpnHdoM (120MM) wau mmykatyproi (30mm):

I'6/K, T'6/11l — ochosa crensl razofeToHHBIC WM razocniukaribie 670ku (600MM),
BHELIHAS OT/Ie/IKA COOTBETCTBEHHO KUpnuaoM (120MM) win wrykatyproit (30mm):

GV/K, I'6V/III —~ ocHoBa CTEHBI ra300CTOHHBIC AN Ia30CHINKaTHbIe Gaoku (300Mmm),
yremmmrens (70), BHEWIHAS OTACAKA COOTBETCTBEHHO Kupnudom (120MMm)  waw
WTYKaTypkoi (30Mmwm);

K6V/K, KoY/l — ocrosa crenn kepamsutoberonnsie 610kn (400mm), yrennurens
(100MM). BHEIIHAS OT/1eKA COOTBETCTBEHHO KHpnuU¥oM (120MM) wam wTyKatypkoii
(30Mm).



Buna noxons:
113 — 11oKkonb 3ana/IaromHii;
LB — 1OKOJIb BRICTYAIOIMIL.

B | N KOHCTpYKIHS CTeiibl KOHCTPYK1MA CTEHBI
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e mpemvezo 3adanus
B pesyisTare BHINOJHEHHA TPETHEIO 3a1aHHA CTYIEHT JOJKEH 3HATH: |
- KOHCTPYKIMH CT€H MANOITAKHBIX KHIBIX JOMOB, NPHMEHSEMbIE B COBPEMEHHOM
CTPOHTEIBCTBE,
- YCTPOHCTBO OKOHHOI'O (IBEPHOI0) NPOEMa, BH/IbI IEPEMbIYEK H UX H300PaKEHHE,
- rpadguueckoe oopmieHHE COCTaBa CIOEB CIOMCTBIX KOHCTPYKIMHA M YCAOBHEIC
0003HAUCHHSA CTPOHTENIBHBIX MATEPHAIIOB HA HepTeKe.
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Bonpocsr:

Bupl CTEHOBBIX KOHCTPYKTHBHBIX CUCTEM

[TpuBsI3KM HAPYKHBIX ¥ BHYTPEHHUX CTCH K KOHCTPYKTUBHBIM OCSIM;
IIpaBuna npuBs3KHU K OCSIM.

IlepeyeHb 0CHOBHOIi IMTEPATYPHI:

Hexaes, I'. A. Jlerkue MeTalmTMYecKWe KOHCTPYKIHMH [DJIEKTPOHHBIA pecypc] :
yuebHoe nocobue / I'. A. HexaeB. — 2-e u3n. — DIEKTPOH. TEKCTOBHIE TaHHbBIE. —
CaparoB : By3osckoe obpazoBanue, 2019. — 91 c¢. — 978-5-4487-0334-8. — Pexum
nocryna: http://www.iprbookshop.ru/79642 .html.



http://www.iprbookshop.ru/79642.html

7. Tampazsn, A. I'. XKenezobeTroHHble W KaMeHHBbIE KOHCTPYKIIUK. CreHaIbHBIA KypC
[DnexTpoHHBIH pecypce] : yaebHoe mocooue / A. I'. TampassiH. — 2-¢ u3ll. — DIEKTPOH.
TEKCTOBbIE JaHHble. — M. : MOCKOBCKMI TOCYJApCTBEHHBIH CTPOUTEIbHBIN
yausepecutetr, ObC ACB, 2018. — 732 ¢. — 978-5-7264-1812-4. — Pexum nocrymna:
http://www.iprbookshop.ru/75967.html

IlepeyeHb 10MOJHUTEILHOM JUTEPATYPbI:

1. BonkoB A.A. OCHOBBI IPOEKTUPOBAHHUSA, CTPOUTENBCTBA, SKCIUIyaTallUU 3J1aHUN U
COOPY)KEeHHMI [DJeKTpoHHBIH pecypc]: ydeOHoe mocodme/ Bonko A.A., Temmuenko B.U.,
Jleitbman M.E.— DneKkTpoH. TeKCTOBbIe HaHHble.— M.: MOCKOBCKHMI TOCYIapCTBEHHBIH
ctpoutenbHbli  yHuBepcuter, ObC ACB, 2015.— 492 c¢— Pexum pgocrymna:
http://www.iprbookshop.ru/30437

IlepeyeHb y4eOHO-METOAUYECKOr0 OOeCleYeHUsi CAMOCTOSITEJILHOH PpadoThl
00y4aroUUXCs M0 JUCHHUILVIHHE (MOTYJII0)

1. Meroandeckue yka3zaHUs MO OPraHU3alUMU CAMOCTOSITEILHOM pabOTHI CTYAEHTOB IO
mucuuiuHe «KoHCeTpykuuu B apxuTekrype u nuzaiiney. [laruropck: CKOY, 2022.

2. Meronuueckue ykazaHUsl K MPAKTHYECKUM 3aHATUSM IO qucturuinHe «HxeHnepHo-
TEXHOJIOTHYECKOe O0ecreueHne apXUTeKTypHO-Au3aiiHepckux pemeHuity. [laturopck: CKOY,
2022.

Ilepeyens pecypcoB HH(OPMAIHOHHO-TETeKOMMYHUKAIMOHHOH ceTH «AHTepHET,
He00XO0AUMBIX IS OCBOCHMS TUCHUIIIMHBI (MOXYJIA)

9. OBbC «YHuBepcuterckas OndmoTeka oHnaiay - http:/biblioclub.ru

10.  Jlunen3uoHHast moHOTEKCTOBasi 6aza »nmekTpoHHbIX M3ganuii —OBC «IPRbooks»
http://www.iprbookshop.ru

11.  Hayunas snektponHas Oubnmoreka e-library — www.elibrary.ru

12.  DOnektpoHHass 6MOIMOTEKA M 3JEKTPOHHBIA Katanor HayuyHoi Ombmuoreku CKOY —
http://catalog.ncstu.ru/

8. ['ocynapcTBeHHas myOiauyHas HaydyHoO- TexHuueckas Oubimnoreka Poccun. (I'TIHTH

Poccun) www.gpntb.ru

INPAKTUYECKOE 3AHSATHUE 4. OcHOBBl TEXHOJIOIMYECKOTO INPOEKTUPOBAHUS
MIEPEKPBITUH.

Heab 3aHATHA: OCBOEHHE OCHOBBI IPOEKTUPOBAHUSI CTPOUTEIIBHBIX KOHCTPYKIIHM

3HaTh: OCHOBBI IPOEKTUPOBAHUS CTPOUTEIbHBIX KOHCTPYKIUH.

YMeTh: 000CHOBAHO BI)I6I/IpaTB MCTOABI BBITTOJHCHUSA CTPOUTCIIBHBIX qepremeﬁ 1 OCHOBBI
MPOEKTUPOBAHUS CTPOUTEIBHBIX KOHCTPYKIIUM.

AKTYaJIbHOCTh TeMbI OOBSICHIETCS HEOOXOIMMOCTHIO MONYYCHUS 3HAHWN B 001acTH
OCHOB TNPOEKTHUPOBAHUS CTPOUTEIBHBIX KOHCTPYKIIHM.

Teoperuyeckas 4acThb:


http://www.iprbookshop.ru/75967.html
http://www.iprbookshop.ru/30437
http://biblioclub.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
http://catalog.ncstu.ru/
http://www.gpntb.ru/

Sanause 4.
MEJJTYOTAXHOE BAJIOYHOE INNEPEKPLITHE
MAJIOATAKHOIO KHUJIOI'O IOMA

Qowém radanus

|. Ha niane Hecymmx KOHCTPYKUMi, pa3paboTaHHOM B [1EPBOM 331aHUH, IPOH3IBCCTH
pacKIadKy OaloK MEHKAY3TAKHONO nepekpbitis. Hapykubie CTeHsl NPHHATE H3 TPETHErO
3a/laHuA;  BHYTpeHHME — KHpnuuHble TtonupiHoi  380MM  (no  corsacoBaHuio ¢
MPENnoaBaTeeM, BOZMOXKHO NMPHMEHEHHE TOIO KE MATEPHANIA, YTO H HAPYKHBIX CTCH).
M1:100.

2. W3zobpazuts yzen 3ane1xku 0anku B creny. M1:10, M1:5.

3. Paspaborars ceuenne nepekpuiTHA C MOKA30M MeX6aNOYHONO 3aN0IHEHHS | CI0ER
noaa. M1:10, M1:5,

Ha nnane packranxu 6anok gomana GeITE HaHeceHa cleiyiomas HHhopMaius.
1. Koopannaionusie 0CH, paCCTOAHHA MEKILY CMEKHBIMA H KPAHHMMH OCHMI.
2. Tlapamerpsl cevennii Ganok Oc3 ykasanus CAMHHL M3MEPEHMs, MO THny « baiku
1001505,
3. Pasmepbl waros Oanok (B MX OCAX): NOBTOPAIOILMCCH LIATH  JONYCKACTCS
HOKA3BIBATE 3HAKOM « * ».
B cayyae HCnons30BaHAA N1ar YKa3aTh pa3Mepsl IAroB 1 ceveHuii nar.
JlonyckaeTcs He YCTPauBaTh OTBEPCTHE N0 JISCTHHLLY.
4. 1110cKoCTh cevenns mepekpLITHS.
Ha cevennu nepexphiTHA A0/4KHA ObITh HAHECCHA ClCAYIOWAn HHbOPMaLHs.

1. Hazpauue ceyenns no tumy « /-1,

2. [NapameTpsl Ha0K W PACCTOAHNA MEXKIAY HHMH (rpadHeckoe paccTOsHHE MEXay
Da/IKaMH MOKHO COKPATHTb, IPHMEHSS IHHHIO pa3phiBa).

3. Cocras cno€p Mex0aI04YHOro 3aM0HEHHA | 11014 ¢ YKA3aHHEM TONLUMH CIolB (B
KayecTRe 3BYKOM3OIHPYIOINCIO CHOS MaTepHan CTYJAEHT BbuIOHpaeT 1O CBOEMy
YCMOTPEHHIO).

4. TIoACHAIONIME HAAMMCH JACMCHTOB, HE BOIWICAUIMX B JIMHHIO COCTABA CIOER
(Hanpumep wepentoit Opycok), obpaboTka aHTHCENTHKOM IepeBa | T.JL.
Ha usobpaiennn yina gomkna s caeayiomas HHbopMaims,
1. Koopannaisonnas 0Ch ¢ Ha3BaHHEM W NPHBA3ZKOH I'PAHCH CTeHBI K HEl.
2. 3anenka HHLK 101 SaIKY C HOSCHSIOLIHMH HATITHCSIMH.
3. Ha usobpamenun R0mKHO GBITH NOHATHO, KAK [POM3BOANTCH aHKEpOBKa DAI10K B
cTeHy.

Hens wvemeépmoco zadanus

B pesynsrare BeINOIHEHNA HeTBEPTONO 3aIaHHA CTYACHT JIOJIKCH 3HATH:

- TIPHHIMIEI PACKIAAKN DAIOK NEPeKpPBITHS:

- YCTPOHCTBO  MexOANOUHOrO  3aMoAHEHHA M HA3HAYEHHE KAXKAOrO IEMeHTa
FANOJITHEHHAS

- YCTPOHCTRO 3a/1€/1KN DAIOK B CTeHY;

- COCTAB CNOER 110214, H HA3HAYeHHe KaXkKI0TO CTOS,

Vmers:

- AHAJIM3HPOBATHL BAPHAHTLI DANOUHEBIX ePeKPRITHI;

- rpahuueckd rpaMoTHO OOPMIATD TU1aHbL IICPEKPBITHIT H KX CCHCHMITL.
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Bapuanme! 3adanus nipe/icTaBieHbl B TabIHIIE.

- Tabnmua
Ne | Marepuan dainok, [Tosnel Ne | Marepuan 6anok, [Tosel
B. HAaCTHJIA ~_|B. | nHactuia
1 | JdepeBo, naru KoBponun 15 | Crans, nepes. ' Koeposmu
HACTHII ‘
12 ; Jlepeso, 6e3 nar | Ilapk.jiocka 16 | Crans, non. [IPTM | ITapk.jjocka
3 | Crans, sepes. | JIunoneym 17 | JlepeBo, naru JInnoneym
HaCTHI
4 | Cranp, . IIPTM | Jlomarsie 18 | Jlepeso, 6e3 nar JlomaTeie
5 | Jlepeo, naru [Tapker 19 | Crans, aepes. ITapker
‘ HACTHII ]
6 | Jlepeso, Oe3 nar Kepam.muurka | 20 | Cranb, no. [IPTM | KepaM.iuiuTka
7 | Crans, nepes. Jlamunar 21 | depeBo, naru Jlamunar
HACTHII
8 | Crasp, . IIPTM | KoposinH 22 | lepeso, 6e3 aar | Kosposun |
9 | lepeso, naru Ilapk.nocka 23 | Crans, nepes. [lapk.nocka
‘ HACTHJI ‘
10 | JlepeBo, Ge3 nar | JluvoneyM | 24 | Cranb, nn. IIPTM | JInHosEyM }
11 | Crans, nepes. Jouatsie | 25 | JlepeBo, naru Jomareie
| HactMn I | | s
| 12 | Cranb, m1. [IPTM | TlapkeT 26 | JlepeBo, 6e3 nar | Ilapker |
13 | IepeBo, J1aru Kepam.nintka | 27 | Crans, gepes. | Kepam.mintka
O D | | HacTH}@
14 | Jlepeso, 6e3 nar | Jlamunat | 28 | Cranp, mr. [IPTM | Jlamunat

[Tpumeuanue. B BapuaHTax co crajbHbiMu OallkaMu W Hactuilom u3 maut [IPTM
JIONYCKAETCs MU3MEHUTh 1IAr KOOPAMHALMOHHBIX OCCH C TeM, UTOObI PACCTOSIHUS MEKY
HankamMu ObUTH KpaTHBI JUTHHE TUIHT.

Bonpocsr:

Bunsl nepexpbrtuil

IIpuBA3KY NEPEKPBITUI K KOHCTPYKTUBHBIM OCSIM;
[IpaBuiia NpUBSA3KH K OCSAM.

IlepeyeHb OCHOBHOM JIMTEPATYpPbI:

9. Hexaes, I'. A. Jlerkue MeTalmIMyecKue KOHCTPYKLUMH [DIEKTPOHHBIA pecypc] :
yuebHoe mocobue / I'. A. HexaeB. — 2-e u3l. — DJEKTPOH. TEKCTOBBIE JaHHBIE. —
CapatoB : By3oBckoe oOpazoBanue, 2019. — 91 c. — 978-5-4487-0334-8. — Pexum
noctyma: http:// www.iprbookshop.ru/79642.html.

10. Tampazsn, A. I'. Kene3obeToHHble U KaMEeHHBbIE KOHCTPYKIMH. CrenuanibHbIi Kypc

[DnexTponHsbIi pecypce] : yuebHoe mocodue / A. I'. TampazsiH. — 2-e u3a. — DIeKTPOH.
TEKCTOBBIE JTaHHBIE. M. : MOCKOBCKHI TIOCYAapCTBEHHBIM CTPOUTEIbHBIN
yauBepcuter, ObC ACB, 2018. — 732 c¢. — 978-5-7264-1812-4. — Pexum nocrymna:
http://www.iprbookshop.ru/75967.html

IlepeyeHb 10MOIHUTEIBHOM JUTEPATYPbI:

1. BonkoB A.A. OCHOBBI NMPOEKTUPOBAHUS, CTPOUTEIHCTBA, HKCIUTyaTallUd 3JaHUNA U
COOpY)KEeHHMI [DIeKTpoHHBIH pecypc]: ydeOHoe mocodbme/ BonkoB A.A., Temmuenko B.U.,
Jleitoman M.E.— DnekTpoH. TekcToBble naHHble.— M.: MOCKOBCKHI TrocynapcTBEHHBIH
ctpoutenbHblii  yHuBepcuter, ObC ACB, 2015.— 492 c¢— Pexum pgocryna:
http://www.iprbookshop.ru/30437

Ilepeyenb  y4eOHO-MeTOAUYECKOIO
00y4arouuXcs Mo JUCHUILVIHHE (MOTYJII0)

1. Metoaudeckne yka3zaHUsl O OPTaHU3AIMH CaMOCTOSITENIbHON paboThl CTYACHTOB TIO
nucuuiuinHe «KoHCTpyKIuu B apxutekType u au3aiiiey. [Isturopck: CKOY, 2022.

obecrieyeHUs] CaMOCTOSITEJIbHOH  PadoThI


http://www.iprbookshop.ru/79642.html
http://www.iprbookshop.ru/75967.html
http://www.iprbookshop.ru/30437

2. Meroaunueckue yka3aHHs K MPaKTUYECKUM 3aHATHSAM M0 JUcHUILTMHE «VHKeHepHO-
TEXHOJOTHYECKOe O0CCIICUeHUE apXHUTEKTYPHO-AM3aiHepckux pemeHuiy. [laturopck: CKOY,
2022.

Ilepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «HTEepHETY,
HEO0XOUMBIX /IJIsl OCBOCHUS TUCHHUILIMHBI (MOYJIfA)

13.  3BC «YHuBepcutetckas 6nbnnoTeka onnaiiny» - http://biblioclub.ru
14. JluneH3uoHHas MOJIHOTEKCTOBasi 0a3za 3nekTpoHHBIX u3nanuii —IBC «IPRbooks»
http://www.iprbookshop.ru
15. HayuHnas snextpoHHas oubanoTeka e-library — www.elibrary.ru
16. DOnexkrponHas OMOIMOTEKA U BJIEKTPOHHBIA Katanor HayuyHou Ombmuoreku CKOY —
http://catalog.ncstu.ru/
11. TocynmapctBeHHas myOnu4yHas HaydyHO- TexHHWYeckas Oubimoreka Poccum.
(I'TTHTB Poccumn) www.gpntb.ru

IHNPAKTUYECKOE 3AHSATHE 5. OCHOBBI TE€XHOJIOTMYECKOTO MPOEKTUPOBAHUSA
NIEPEKPBITUH.

Leab 3aHATHSA: OCBOCHHUE OCHOBBI IPOEKTUPOBAHUS CTPOUTEIBHBIX KOHCTPYKIUI

3HaTh: OCHOBBI IPOEKTUPOBAHUS CTPOUTENIBHBIX KOHCTPYKIUH.

YMeTh: 000CHOBAaHO BBIOMpATh METOJbI BBITIOJHEHHUS CTPOUTENBHBIX YEpTEKEeH U
OCHOBBEI ITPOCKTUPOBAHUA CTPOUTCIIbHBIX KOHCTPYKHHﬁ.

AKTYaJIbHOCTb TeMbI OOBSICHSIETCS HEOOXOAMMOCTBIO MONTYYEeHUs 3HAHUN B 00JIacTH
OCHOB IPOEKTUPOBAHUS CTPOUTEIBHBIX KOHCTPYKIIMA.

Teoperuyeckas 4acTb


http://biblioclub.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
http://catalog.ncstu.ru/
http://www.gpntb.ru/

3amanue 5.

CTPOITUJIBHBIE CHCTEMBL.
KPOBJIZ

Obwém 3a0anus
I. Tlo rnnamy jaoma, paspaboradHoMy B [1epPBOM  3aJlaHdK, 3alpOeKTHPOBATH
CTPONHJIBHYIO M KpOBenbHYIO cHcremy. Cucrema paspabateiBaeTcs ana dparMeHTa
KPBIIH, KOTOpBIH JOMKEH BKMIOUATE B cebs XOoTs Obl OAMH W3 3MEMEHTOB KPBIIIH
(BanbMy/nONyBaNbMy, CIAYXO0BOE OKHO), Ju00 Kphilly Haa JpKEpOM, BepaHjod H T.I.
M1:100.
2. Orobpa3uth packiaiky CTPOINI Ha IU1aHe, NPOACJILHOM U IONIEPEYHOM paspesax.
O0a3aT€/IbHO PACIIONOKCHHUE ITHX H300paKCHHIT B IPOCKLUMOHHON CBA3H.
3. PaspaboTtats y3/1bl /U1 BCEX THIOB CTPONHIBHOH KOHCTPYKIIHH:

- OIUpaHKe CTPOIMI HA MAyIPJIaT, [IPH ITOM y3e/ J0/DKeH BKJIIOYaTh B ce0s KapHus;
Ha OTOM y3ie JOKHO OBITh [OKa3aHO YCTPOHCTBO COBMELIEHHOH KpBILK C
MEePEYHCICHHEM K M300pameHueM €088 KOHCTPYKUHH (110 YKa3aHHIO npenojasaress
KPOBJISA IPHHUMAETCH JIBOHHON HIH OJIHHADHOMH ),

- IPHMEBIKAHHE HAKOCHBIX PEOEp K KOHBKOBOMY Y31y (€C/IH OHH eCTh);

- YCTPOHCTBO KOHLKOBOI'O y3/ia (KOHCTPYKLUHIO KPOB/IH Ha 3TOM Y3/€ [J0MYCKaeTCs He
MOKa3bIBATE ),

- KPCILICHUE NO/KOCA K CTPOITHILY;

- YCTPOMCTBO €H/I0BbI (KpOME CTAILHOM KPOBIIH);

= JUISl CTANIbHOI KPOBJIH — COSIMHEHHE IUCTOB B (hanbliax.

JononuurensHo paspaborats y3nsi:

JUlsl HACJOHHBIX CTPOITHA — KPCIUICHHE IOJKOCOB K CTOMKE, 31eCh ke — OlHpanHe
CTOMKH Ha JIEAKEHb HIIM BHYTPEHHIOW OIIOPY A0Ma (CTEHY, KONOHHY);

JUIA BUCAYMX W KOMOMWHHPOBaHHBIX CTPONMJI — KperuienHe OalKkd nepexkpbiTHi K
MOJ/IBECKE,

ITo cornacoBaHHIO ¢ MpenoaasareseM, MOryT ObiTh BoIOpaHbl ApYrue y3ibl; B o0k
cnoxHoCTH 4-5 y310B.

[Ipumeuanus.

I. Marepuan Hapy#HO#H M BHYTPEHHEIT CTEHEI HITH ONOPHI MOKA3LIBACTCS YCJIORHO.

2. VKIOH CKaroB MNPHHHMACTCA CTYISHTOM IO CBOEMY YCMOTPEHHIO, HO B
COOTBETCTBMM € PCKOMEHIOBAHHBIM 3HAYEHWEM JUIN JIAHHOIO THNA KPOBEJILHOTO
MaTepuana. B ciyvae BaibMbl YKJIOH BIbMOBOIO CKaTa TaKKe NPHHAMAETCS CTYASHTOM
CaMOCTOATEIBLHO.

3. TapaMeTpsl W mar ¢TPOINUI NPUHSTH B 3aBUCHMOCTH OT MaTepHala KPORIIH.

Ha nnane packiajiki CTPOIMI M paspe3ax J[O/DKHA OBITH HaHECEHA CIIE/YION(as
HHpOopMaLs.

1. KoopanHaunoHHble 0CH, UX HAa3BAHWE M PACCTOSHUSA MEXY HUMH (TPONETHI).

2. Ha nonepeyHoM pa3spese 10KHBI ObITE YKa3aHbl BEJIHYHILI YKIOHOB CKaTOB.

3. Haspanue BCEX 3/CMCHTOB CTPONMIBHOH KOHCTPYKIMHA ((OPMHPOBaHME cBeca, ¢
KOOBUIKOH WM Oe3 Heé, MPUHHMAETCS CTY/ICHTOM N0 CBOEMY YCMOTPEHHIO).



4, M3 aeprexa J0KHO GbiTh ACHO, Kak ofecneuuBacTcs KECTKOCTh CTPOMHIbHOM
KOHCTPYKLHH.
5. PaccrosHus MekKay 2J€MEHTAaMH KOHCTPYKUMH: CTPOIMJIAMH, CTOHKaMH (B HX

0CsX), a TAKKE BEJIMYMHA CBECa.

6. IlapaMeTpbl CedyeHHI CTPOITHI, MaydpJaTa, POroHa, cToek 0e3 yKazaHus CAMHHIL
usmepenus, 1o tuny «Cmoika 100x100».

6. TT0CKOCTH BEPTHKAIBHBIX pa3pe3oB U CEUCHHH.

7. O6o3naueHus: Yy310B B COOTBETCTBHM ¢ TpeboBaHuMsiMM K o(opmiIeHHIO

rpauueckoii J0KyMeHTaluuu, 1o THIY d_i_

Ha u300paxeHnsx y3/10B A0JIKHO ObITE 0TOOpakKeHo cliieyloLee.
1. Haspanue y3na no tamy @

2. Ha3Banus 2J1IeMEHTOB y3/1a ¥ MOACHAIOIIME HAAITHCH.
3. Hanecena witpuxoBKa 3/1€MEHTOB, MONaLaoUHX B pa3pes.

Bapuanme 3adanus npeacTaBineHsl B Tabiuie.

Bujbl ctponua

Marepuan KpoBiu Hacnonusre crponuia Bucsauune KomOunuposan

CTpOMNHIIa Has cucTema

BapuanTsi

Cranb 1 5 9 13 17 21 25
Merannouepenuua 2 6 10 14 18 22 26
Onnynu 3 7 11 15 19 23 27
Yepenuua | 4 8 12 16 20 24 28

Lenv namoeco zadarnun

B pesynbrare BbInonHeHNs MSTOrO 3a1aHus CTYJIEHT J10JIKeH 3HATE:

- IPHHLLMIIBI PACKNIA/IKK CTPOIIMI K HX M300pajkenHe Ha IUIaHe | pa3pesax;

- Pa3MelIEHHE TUIAHOB W Pa3pe30B Ha YepTexe;

- ¢110co0k1 obecrieuenust JKECTKOCTH KOHCTPYKLIHH.

VYMeTs:

- AHAIM3UPOBATE YKJIOHbI CKATOB M PACCTOAHMSA MEX/LY CTPONHIAMH B 3aBUCHMMOCTH OT
MaTepHala KpoBJiH;

- 'PauHIecK rpaMoTHO 0003HAYATE H H300PAKATH Y31l KOHCTPYKIIHIL.



ML

Bonpocsr:

Bunabl KOHCTPYKIIUHI KPBILLL.

[TokpeITHS ¥ KPOBJIH, YeplauHble U OecuepjauHble, CTPONMIBHBIE CHCTEMbI

[IpaBuiia mpoeKTUPOBAHUS CTPOIUIBHON CUCTEMBI.

ITepeyeHb OCHOBHOM JINTEPATYPBI:

12. Hexaes, I'. A. Jlerkue MeTamnuyeckue KOHCTPYKIHUH [DNEKTPOHHBIA pecypc] :
yuebHoe nocobue / I'. A. HexaeB. — 2-e u3n. — DNEKTPOH. TEKCTOBbIE JaHHbIE. —
CaparoB : By3oBckoe obpaszoBanue, 2019. — 91 c¢. — 978-5-4487-0334-8. — Pexum
nocryna: http://www.iprbookshop.ru/79642 .html.

13.  TampazsH, A. I'. KenezoberoHHble U KaMEeHHbIE KOHCTpYKUMHU. CHenuanbHbIi Kypc
[DnexTpoHHBIH pecypce] : yueObHoe mocodue / A. I'. TampassiH. — 2-e u3ll. — DIEeKTPOH.
TEKCTOBbIE JaHHble. — M. : MOCKOBCKUH TOCYAapCTBEHHBIH CTPOUTEIbHBIN
yauBepcutet, ObC ACB, 2018. — 732 c. — 978-5-7264-1812-4. — Pexum pocryna:
http://www.iprbookshop.ru/75967.html

IlepeyeHb 10MOIHUTEIBHOM JUTEPATYPbI:

1. BonkoB A.A. OCHOBBI HPOEKTUPOBAHHUSA, CTPOUTENBCTBA, SKCIUTyaTallUd 3JIaHUN U
COOpYXeHHI [DIeKTpOHHBIN pecypc]: yuebHoe mnocobme/ BomkoB A.A., Tenmuenko B.W.,
JleitOMan M.E.— OnexTpoH. TekcToBble AaHHble.— M.: MOCKOBCKHI TrocyaapCTBEHHBIH
ctpoutenbHblii  yHuBepcuter, ObC ACB, 2015— 492 c¢— Pexum pocrymna:
http://www.iprbookshop.ru/30437

IlepeyeHb y4eOHO-METOAUYECKOr0 OOecleYeHUsi CAMOCTOSITEJILHOH PpPadoThl
o0y4aromuxcs Mo JMCHUILIHHE (MOY110)

1. Meroandeckue yka3zaHUs O OPTaHW3alUA CAMOCTOSITEIBHOM pabOThl CTYIEHTOB IO
mucuuminHe «KOHCTpyKIIMK B apXUTeKType U au3aiiney. [laturopck: CKOY, 2022.



http://www.iprbookshop.ru/79642.html
http://www.iprbookshop.ru/75967.html
http://www.iprbookshop.ru/30437

2. Meroaunueckre yka3aHHs K MPaKTHUYECKUM 3aHATHAM MO AucuUIUInHe «MHXKeHepHOo-
TEXHOJOTHYECKOe O0CCIICUeHUE apXHUTEKTYPHO-AM3aiiHepckux pemeHui». [laturopck: CKOY,
2022.

Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn «HTEepHETY,
HEO0XOUMBIX /IJIsl OCBOCHUS TUCHHUILIUHBI (MOYJIfA)

17.  3BC «YHuBepcuterckas 6nbnnoTeka onnaitny» - http://biblioclub.ru
18.  JIumeH3uoHHas MOJHOTEKCTOBasi 0a3za 3nekTpoHHBIX u3nanuii —IBC «IPRbooks»
http://www.iprbookshop.ru
19. HayuHnas snextpoHHas oubaunoTeka e-library — www.elibrary.ru
20. DOnektpoHHas OMONMMOTEKA M SJICKTPOHHBIM KaTajor HayyHoil oubmmuoreku CKOY —
http://catalog.ncstu.ru/
14. TocynapcTBeHHass TyOJW4YHAs HAy4YHO- TeXHHUYecKas Oulbimoreka Poccun.
(I'TTHTB Poccumn) www.gpntb.ru



http://biblioclub.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
http://catalog.ncstu.ru/
http://www.gpntb.ru/

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHU ST POCCUNCKOM
OEJNEPAIINUN ®EAEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE
YUYPEXIEHUE BBICIHIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKHWM ®EJEPAJIbHBIN YHUBEPCUTET»
[Tsaturopckuit uacturyT (punuan) CKOY

MeToauyecKkue yKazaHus
JUTs1 00YYaKOIIKUXCS IO OpraHU3alii 1 IPOBEICHHUIO CAMOCTOSATENBHON PadbOThI
o gucuuiuinae «KOHCTPYKIIMA B APXUTEKTYPE U TN3AWHE»
JUISL CTYJIEHTOB HAIIPaBJICHUS OATOTOBKU
07.03.03. J/Iu3aiiH apXUTEKTYPHOU CPEBI
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1. O01mme MoJI0:KeHUSA

CamocrosarenbHas pa0ora — IuUlaHuUpyemas YydeOHas, YydeOHO-HccienoBaTeabCKasl,
HAyYHO-HMCCIIEI0BATENbCKast pad0oTa CTY/ICHTOB, BBHITIOJIHsIEMasi BO BHEAYJUTOPHOE (ayIUTOPHOE)
BpeMs [0 3a/JlaHUI0 U IIpU METOAMYECKOM PYKOBOJACTBE IIperojaBaTensi, HO 0e3 ero
HENOCPEACTBEHHOIO ydacTusi (IPU YAaCTUYHOM HEMOCPEICTBEHHOM Y4YacTHM IpEenojiaBaTrels,
OCTaBJIAIOLIEM BEIYLIYIO POJIb 32 PAOOTON CTYAECHTOB).

CamocrosrenbHas padora ctyneHTtoB (CPC) B By3e ABIsieTCS BaKHBIM BUJIOM Y4eOHOH U
Hay4YHOH JiesTeNbHOCTH cTyneHTa. CaMocrosTenbHas padoTa CTYACHTOB UIpaeT 3HAYUTENIbHYIO
POJIb B PEUTUHTOBOM TEXHOJIOTUU O0yUEHUSI.

K 0CHOBHBIM BHJIaM CaMOCTOSATEIILHOM PabOThl CTYAEHTOB OTHOCSATCSL:

— (QopMupoBaHne M YCBOGHUE COJCpXKAHUA KOHCIEKTa JieKuuil Ha 0Oase
PEKOMEHJIOBAaHHOM  JIGKTOPOM  y4eOHOH  sjuTeparypbl, BKJIOYas  HMHGOpPMalMOHHbIE
o0pa3oBaTeNnbHBIC PECYPCHI (AIEKTPOHHBIC YIEOHUKH, SIIEKTPOHHBIE OMOINOTEKH U JIp.);

— HaIycaHMue JOKJIA/I0B;

— TIOJTOTOBKA K CEMUHApaM, IPAKTUYECKUM U JTaOOpaTOpPHBIM paboTaM, HX 0pOpMIICHHE;

— BBIINOJIHEHHE y4E€OHO-UCCIIEJ0BATENbCKUX padoT, IPOEKTHAS AESITEIbHOCTD;

— IOJArOTOBKA MPAKTUYECKUX pa3pabOTOK M pEKOMEHAAlMH MO PEIICHUI0 MpOoOJIeMHON
CUTYyallN;

— BBIIIOJIHEHUE JIOMAIHUX 3aJaHuil B BUJAE PELICHHUS OTIEIbHBIX 3a]ad, IPOBEACHHUS
TUIOBBIX PAacCYeTOB, PACUETHO-KOMIIBIOTEPHBIX M HMHIUBHIYAJIbHBIX PA0OT MO OTAEIbHBIM
paszzesaM coJiepKaHus JUCLMILINH U T.11.;

— KOMIIBIOTEPHBIM TEKyUIM CaMOKOHTPOJIb M KOHTPOJb YCIIEBA€MOCTHM Ha 0aze
3JIEKTPOHHBIX 00YUaIOMIMX U aTTECTYIOLINX TECTOB U JP.

MeTtoauka opraHu3alli CaMOCTOSITENIbHON pabOThl CTYJEHTOB 3aBHCHUT OT CTPYKTYpHI,
XapakTepa U OCOOCHHOCTEH M3y4aeMOW AMCHUIUIMHBI, 00be€Ma 4YacoB Ha ee M3y4YeHue, BUJa
3aJlaHui JIJIsl CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, MHAMBHUAYaJbHBIX KayeCTB CTYJIEHTOB U
yCIOBUH y4eOHOU AEATeNbHOCTH.

[Ipomiecc opranmzanuu CaMOCTOSITENIPHOM pabOThl CTYIEHTOB BKIIOYAeT B ceOs
CJIEYIOILUE ITAIBL:

® TIOJIrOTOBUTENIbHBIN (OIpeneseHne Lenei, COCTaBIeHHE MPOrpaMMbl, MOJITOTOBKa
METOJINYECKOT0 0OecreueHus], MoAroToBKa 000py10BaHMs);

® OCHOBHOM (peanu3anusi MpOrpaMMbl, UCIIOJI30BAaHNE MTPUEMOB MTOMCKAa UHPOPMAIIUH,
YCBOGHMsI, TNepepabOTKu, TPUMEHEHUs, NepeAayd 3HaHui, (UKCUpPOBAaHHE pPE3yNIbTATOB,
camoopraHu3aius mpoiecca padoThl);

® 3aKJIIOYUTENbHBIN (OIICHKAa 3HAYMMOCTH M aHaJHU3 Pe3yJIbTaTOB, UX CHCTEMaTHU3allus,
oleHKa 3((EeKTUBHOCTH NPOrpaMMbl M TPUEMOB pabOThl, BBIBOJABI O HaNpPaBJICHUAX
ONTUMHU3ALNU TPYAQ).

CamocrosTenbHas padora no guciumuiiie « KOoHCTpyKIIMM B apXUTEeKType U Au3aiiHe»
HarpasjeHa Ha (GOPMUPOBAHHE CIEIYIONINX KOMIETEeHIHIi:

Kon dopmynupoBKa

[IK-6  |CnocoGeH ydacTBOBATh B pa3pabOTKe U OPOPMIICHUN apXUTEKTYPHO-TN3AHEPCKOTO
KOHILIETITYaJIbHOTO TPOEKTa

[IK-4 |CnocoGen yuacTBOBaTh B pa3zpaboTke U 0POpMIICHUN apXUTEKTYPHO-IU3aHHEPCKOTO
paznena pabodeil TOKyMEHTaIluu




2. esab 1 32124 CAMOCTOSATEILHON PadOThI

Benymas nens opranuzanmu u ocymectBieHuss CPC coBmagaer ¢ menbro oOy4eHHS
cTyzaeHTa — popMHpOBaHUE HAOOpa KOMIETEHIIUH Oyaymiero 6akanaspa.

[Tpu opranuzaruu CPC BakHBIM B HEOOXOJUMBIM YCIOBHEM CTAHOBATCS (hOPMHUPOBAHHE
YMEHHSI CaMOCTOSITENILHOW pa0OThl i MPUOOPETCHUs 3HAHHWK, HABBIKOB M BO3MOXKHOCTHU
OopraHu3anuy y4eOHOW W Hay4yHOH NedaTelbHOCTH. Llenbio caMocToATeIbHON pabOThl CTYICHTOB
SBJIICTCS OBJaJIcHUE (YHIAMEHTAIBHBIMA 3HAHUSAMH, MNPOPECCHOHAIBHBIMU YMECHHUSIMH U
HaBBIKAMH  JICATCIBHOCTH IO MNPOQII0, OINBITOM TBOPYECKOH, HCCIIEI0BATEIbCKOM
JICITSILHOCTH. CaMocTrosTelbHas pabora CTYJICHTOB CHOCOOCTBYET Pa3BUTHIO
CaMOCTOSATEIILHOCTH, OTBETCTBEHHOCTH M OPTaHM30BAaHHOCTH, TBOPUYECKOTO T0JIX0/1a K PEIICHUIO
po6sieM yuaeOHOro U mpoheCCUOHATLHOTO YPOBHSI.

3agauamu CPC sBistroTcs:

e CHCTEMAaTH3alMsl W 3aKpeIUICHHE TMOJNIYYEHHBIX TEOPETUYECKUX 3HAHMM U
MIPAKTUIECKUX YMEHUU CTYJCHTOB;

° er'Iy'6J'ICHI/Ie " paCIuPCHUC TCOPCTUICCKUX 3HaHI/II71;

e (GopMUpOBaHHE YMEHHH HCIOIb30BaTh HOPMATUBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO U CIICIIMATIbHYIO JTUTEPATYPY;

® DPA3BUTHUC II0O3HABATCIBbHBIX CIIOCOOHOCTEH M aKTHUBHOCTHU CTYACHTOB!: TBOquCKOﬁ
HMHHUIOUATHUBLI, CAMOCTOATCIbHOCTHU, OTBCTCTBCHHOCTH U OPIraHU30BAHHOCTH;

L q)OpMI/IPOBaHI/IC CaMOCTOATCIIbHOCTH MBIIIJICHUA, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBCPIICHCTBOBAHUTIO U CaMOpPCAIN3allnum;

® DPA3BUTHUC UCCIICAOBATCIIBCKUX YMCHI/II\/’I;

® UCIOJBb30BaHHWE MaTepHaja, COOPAaHHOTO U MOJYYEHHOTO B XOJ€ CaMOCTOSTEIbHOM
paloThI U 1a0OPATOPHBIX 3aHATHH.

3. TexHonornueckas KapTa caMOCTOATEIbLHOH PadoThI CTyAeHTA
Kompr Cpencrsa u O0BeM 4acoB, B TOM UHCIIE
peamzyem TEXHOJIOTUH CPC KoHnrakTH Bceero
BIX B OIICHKU ast pabora
KOMITETEHIT W ACATCIHLHOCTH c
N CTYJICHTOB
UK, npernojana
WHIUKATOP TeJIeM
a(oB)
6 cemectp
[IK-6 | INoaroroska x npaktudeckuM | CobecemoBaHU 14 0,26 8,6
T1IK-4 3AHATUAM e
[IK-6 | CamocrosATelbHOE H3ydEeHUE CobecenoBanu 9,5 0,4 10,8
T1IK-4 JIMTEepaTyphl e
[IK-6 | BeimosHeHue pacyeTHO- Pacuerno- 9,5 0,2 10,8
I[IK-4 | rpadudeckoii paboOThI rpaduueckas
pabora
Hroro 3a 5,6 cemectp 33,1 0,86 43,5
Hroro | 33,1 0,86 58




4. HOpﬂ)IOK BBLINOJIHEHUS CAMOCTOATEIbHOMH pQGOTLI CTYACHTOM

4.1. Memoouueckue pekomenoayuu no pabome c y4eoHol 1umepamypotl

[Ipu pabote ¢ kHUTONW HEOOXOAMMO MOAO0paTh JUTEPATypy, HAYUUTHCS MPABUIIBHO €€
YUTaTh, BECTH 3amucH. s moxbopa aureparypsl B OMOINOTEKE MCTIONB3YIOTCS al(aBUTHBINA U
CUCTEeMAaTUYECKUIN KaTalOrH.

BaxHO MOMHUTB, YTO pallMOHAJIBHBIE HABBIKA PaOOTHI ¢ KHUTOW - 3TO Bcerja Oosbiast
SKOHOMMSI BpEMEHH U CHII.

[IpaBunbHBIE TOAOOp YYEOHHMKOB PEKOMEHAYETCsS IPErojJaBaTesieM, YHTAIOIIUM
JMEKUMOHHBIH Kypc. HeoOxomumas nautepaTypa MOXKET OBITh Takke yKa3zaHa B METOJUYECKHX
pa3paboTKax 1o JaHHOMY Kypcy.

W3yuas matepuan 1o y4eOHHKY, CIEAYET MEePEXOIUTh K CIEAYIOINIEMY BOIPOCY TOJIBKO
mocje MpaBHIBHOTO YSACHEHHs MpPEIbIAylIero, OINUChIBas Ha OyMare BCe BBIKIAJAKH U
BBIUKCIICHHUS (B TOM YHUCJIE T€, KOTOpble B y4eOHHKE OIYIIEHbl WM Ha JIEKIUW JAaHbI NI
CaMOCTOSATEIILHOTO BBIBOJIA).

[Tpu n3yueHuu 000N AUCHUIIIMHBI OOJIBIIYIO U BaXXHYIO POJIb UTPAET CAMOCTOSITENIbHAS
UHIUBUAYaJIbHAs padoTa.

Oco0oe BHHMaHHE CJEeAyeT OOpaTUTh Ha OINpe/AeJieHHEe OCHOBHBIX TMOHATUH Kypca.
CryneHT mommkeH moapoOHO pa3duparh MPUMEPHI, KOTOPBIE MOSCHSIOT TaKHe OINpeNeNeHUus, 1
YMEThb CTPOUTH QAHAJIOTUYHBbIE MPHUMEPBl camMocToATeNbHO. HyXHO 100MBaTbCS TOYHOTO
MPEJCTaBICHUS O TOM, YTO H3y4aemb. [loe3HO COCTaBIATH OMOpPHBIE KOHCHEKTH. [lpu
M3yYeHUH MaTepualia Mo Y4eOHHKY IOJIEe3HO B TeTpaau (Ha CIelHalbHO OTBEACHHBIX IOJIAX)
JOTIONTHATh KOHCTIEKT JeKIuid. TaM ke ClieayeT OTMedaThb BOMPOCHI, BBIJICIEHHBIE CTYACHTOM
JUI KOHCYJIbTAIlUHU C TIPETIO1aBaTeNIeM.

BEIBO/IBI, TTONTydeHHBIE B PE3YJIbTATE U3YUYCHUS, PEKOMEHIYETCS B KOHCIIEKTE BBIICISTH,
YTOOBI OHM NPH MEPEUUTHIBAHUN 3aIMCEH JIyUIlle 3aIOMUHAINCE.

OmnbIT MOKa3bIBae€T, YTO MHOTHUM CTYAEHTaM IIOMOTAeT COCTAaBJIEHHE JIMCTAa OIOPHBIX
CUTHAJIOB, COJIEp KAallero BakHeHMe U Hanbosiee 4acTo ynorpebisiemble (GopMysbl U TOHSATHSL.
Takoii TUCT TOMOTAeT 3alIOMHUTH (POPMYIIBI, OCHOBHBIE IOJIOKEHHS JICKIIHH, a TaK)Xe MOXET
CITY’KUTb IIOCTOSTHHBIM CITIPABOYHUKOM ISl CTYJICHTA.

UreHne HaydHOTO TEKCTa SBIISIETCS YacCThIO MO3HABATENBHOM aesTenbHOCTH. Ee mens —
U3BJICUEHUE U3 TeKCTa HeoOXoauMol nHpopmarmu. OT TOTO Ha CKOJIBKO OCO3HAHHA YUTAIOIIUM
COOCTBEHHAs] BHYTPEHHSS YCTaHOBKAa INMPH OOpalleHWH K TIEYaTHOMY CIIOBY (HAaWTH HY>KHBIC
CBEJICHUS, YCBOUTHh MH(OPMAILIUIO MOJHOCTHIO MM YaCTHYHO, KPUTUYECKH MPOAHAIU3UPOBATH
MaTepuai 1 T.II.) BO MHOTOM 3aBUCHUT 3()(PEKTUBHOCTH OCYIIECTBIISEMOTO JIEHCTBUS.

Boiaenstor uemuipe ocnoenvle ycmano6Ku 6 YmeHuu HayuHo020 meKcma:

WH()OPMAIMOHHO-TIONCKOBBIN (3a/1a4a — HAWTH, BBIJCIIUTh HCKOMYIO HH(GOPMAITHIO)

ycBauBaromas (yCWJIMsL 4HUTaTeNs HalpaBlieHbl Ha TO, YTOOBI Kak MOXKHO TIOJIHEe
OCO3HATh W 3allOMHHUTH KaK CaMH CBEICHHUs HW3JaraeMple aBTOPOM, TaK M BCIO JIOTUKY €ro
paccyXaeHHi)

AHATTMTHKO-KPUTHYECKass (YUTATENb CTPEMHTCS KPUTHYECKH OCMBICIUTh MaTepHall,
MIPOAHAIM3UPOBAB €r0, ONPEIEINB CBOE OTHOLLICHHE K HEMY)

TBOpUECKas (CO3[JaeT y YUTATessl TOTOBHOCTh B TOM WJIM MHOM BHJE — KaK OTIpPaBHON
IYHKT JJIS CBOUX pacCyXKICHH, Kak o0pa3 Ais IEeHCTBHS MO0 aHAIOTUU M T.I. — HCIIOJIb30BaTh
CYXJCHHSI aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIoAeHus, pa3padOTaHHYI0 METOJIHKY,
JOTIOJTHUTD UX, TIOJBEPrHYTh HOBOM IMPOBEPKE).

OcHognbie 8U0bl CUCTNEMAMUSUPOBAHHOU 3ANUCU NPOUUMAHHO2O:



AHHOTHpOBaHHE — TIpENENIFHO KpaTKOE CBS3HOE ONHMCAHWE MPOCMOTPEHHON Win
MPOYUTAHHON KHUTHU (CTaThH), €€ COACPIKAHUS, HCTOUYHUKOB, XapaKTepa U Ha3HAUYCHHUS;

[lnanupoBanne — KpaTKas JIOTHYECKas OpraHU3alMs TEKCTa, PacKpPhIBAOLIAs
Coziep’KaHUe U CTPYKTYPY U3ydaeMOro MaTepHaia;

Te3upoBaHue — JaKOHMYHOE BOCIPOM3BEIECHUE OCHOBHBIX YTBEpP)KICHHH aBTOpa 0e€3
npUBJIeUYEeHUS (PAKTUYECKOTO MaTepHaa;

LlutupoBanue — JOCIOBHOE BBIIHMCHIBAHUE M3 TEKCTA BBIIEPKEK, H3BJICUECHHH, Hanbomee
CYIIECTBEHHO OTPAXKAIOIMINUX Ty WIH HHYIO MBICIb aBTOPA;

KoHncnekTupoBanne — KpaTkoe U MOCIEIOBATEIbHOE M3JIOKECHUE COAEpKaHUs
MIPOYUTAHHOTO.

KoHCHeKT — CIIOKHBIN Cr10co0 N3T0KEHHSI COIEPKAHUS KHUTH WIIH CTaThbU B JIOTHYECKOM
nocjenoBaTenbHOCTH. KOHCIIEKT akKyMylnupyeT B cebe MpeblIylIie BUIbI 3alUCH, TO3BOJISET
BCECTOPOHHE OXBATUTh COJICPKAHUE KHUTH, CTAaThu. [103TOMy yMeHHE COCTaBIIATh IUIaH, TE3HCHI,
ACJIaTh BBIIIUCKU U APYTHUEC 3alIUCH OMMPEACIIACT U TEXHOJIOTUIO COCTABJICHUA KOHCIICKTA.

MemoauquKuepeKOMeHOauuu no cocmaejierHuro KOHcnekma.

1. BHUMaTenbHO NMPOYUTANUTE TEKCT. Y TOUHUTE B CIPABOYHOM JINTEpAType HEHNOHSATHBIC
CJIOBA. HpI/I 3aIIucH HE 38,6YI[I)TC BBIHECTHU CIIPABOYHBIC JaHHBIC HA IOJIA KOHCIICKTA.

2. Brigenure I'JIaBHOC, COCTAaBbTC IJIaH.

3. Kpatko chopmynupyiite OCHOBHBIE TMOJOKEHUS TEKCTa, OTMEThTE apryMEHTAIUIO
aBTOpA.

4. 3aKOHCHEKTUpPYHTe  Marepual, 4YeTKO  cieays  MyHKktaM  IuiaHa.  [lpu
KOHCIIEKTUPOBAHUU CTapalTech BBIPA3UTh MBICIh CBOMMH CIIOBaMH. 3allMCH CIEIyeT BECTU
YeTKO, SICHO.

5. FpaMOTHO 3alMChIBAliTe IIUTATHI. ]_II/ITI/IpySI, y‘II/ITBIBaI\/'ITC JJAaKOHHUYHOCTb, 3HAYNMOCTb
MBICJIN.

B TekcTe KOHCHIEKTa KeJaTelIbHO IMPUBOJAUTH HC TOJIBKO TE3UCHBIC MOJIOKCHUA, HO U UX
nokazatenberBa. [Ipu odopMieHHN KOHCIIEKTa HEOOXOJUMO CTPEMHUTBCS K €MKOCTH KaKIOTO
npeaioKeHuss. MBICTH aBTOpa KHUTH CIEAyeT Hu3JIaraTh KpaTko, 3a00TsICh O CTUJIE H
BBIPA3UTENHFHOCTH HAMMCAHHOTO. UHCIIO JOMOIHUTENBHBIX JIEMEHTOB KOHCIIEKTa JIOJKHO OBITh
JJOI'MYCCKU O6OCHOBaHHI>IM, 3armcu JOJI?KHBI pacnpeaciIsATbCA B OHpGZ[GJ'IGHHOfI
MOCJIeI0BATEIbHOCTH, OTBEUAIOIIEH JIOTUYECKON CTPYKType mpousBeleHus. Jljis yTouHeHus u
JIOTIOJTHEHUSI HEOOXOJUMO OCTaBIISATh MOJIS.

OBrnaneHne HaBBIKAMU KOHCIIEKTHPOBAHUS TPeOyeT OT CTYACHTa IeNeyCTPEMIICHHOCTH,
MTOBCETHEBHON CaMOCTOSITEIIbHOU pabOTHI.

4.2. Memoouueckue pekomeHOayuu no N0020mosKe K npaKmudecKum 3aHamuim

Jiss  Toro 4YTOOBI MPaKTHUECKUE 3aHATUS TNPUHOCHIM MAaKCHUMAJIbHYIO MOJb3Y,
HEe0OXOIMMO MOMHHTb, YTO YIpPa)KHEHHWE U pEILICHHE 3a]ad MPOBOJISATCS MO0 BBIYUTAHHOMY Ha
JeKIUSAX MaTepualy M CBA3aHBI, KaK MPABUJIO, C JETAJbHBIM pa300opoM OTAENbHBIX BOMPOCOB
JEeKIMOHHOro Kypca. Cienyer NOOYepKHYTh, YTO TOJBKO IOCIE YCBOCHMS JIEKIIMOHHOTO
MaTepuaia ¢ ONpeAeJICHHON TOYKM 3peHHs (2 MMEHHO C TOH, ¢ KOTOpOH OH M3jaraercs Ha
JIEKLHUAX) OH Oy/eT 3aKpeIuaThcs Ha J1a00paTOPHBIX 3aHATUSAX KaK B pe3yibTaTe OOCYXACHUS U
aHaJM3a JIEKIUOHHOTO MaTepHaja, TaK M ¢ TOMOLIbIO PEIIeHUs MPOOJEMHBIX CUTYallui, 3a/1a4.
IIpu 5THX yCIOBHUAX CTYIEHT HE TOJBKO XOPOLIO YCBOMT MAaTe€pHall, HO U HAy4YNUTCS IPUMEHATH
€ro Ha IpaKTUKE, a TAKXKE IOJYYUT [ONOJHUTENBHBIM CTUMYJ (M 3TO OYEHb BaXHO) AJIA
aKTUBHOM MPOPAOOTKH JIEKIHH.

[Ipu caMOCTOATENHHOM PELICHUHU 33a4 HY>KHO OOOCHOBBIBATH KaXKIBIN ATaIl PELICHHMS,
UCXOJS U3 TEOPETUYECKHUX MOJIOKEHUHN Kypca. ECIM CTyAeHT BUAUT HECKOJIBKO IMYTEH PEIICHUs
npobaemsl (3a7aum), TO HY>KHO CPaBHHUTh MX M BBIOpaTh camblil panuoHanbHBIA. [Tonmezno 1o



Hayaja BBIYMCICHUH COCTaBUTh KpPAaTKWH IUIaH pemieHust mnpobiemsl (3amaum). Pemenue
NpOOJEMHBIX 337a4 WM MPUMEPOB CIENyeT M3jararth MOApOoOHO, BBIYHCICHUS pacmojaraTbh B
CTPOTOM IOPSIIKE, OTHENAs BCIOMOTAaTENIbHBIE BBIUMCICHUS OT OCHOBHBIX. PemleHus npu
HEO0XO0AMMOCTH HY)KHO COTIPOBOXKIaTh KOMMEHTAPHUIMH, CXEMaMH, YePTEKaMH U PUCYHKAMHU.

Crenyer NOMHUTB, YTO pPELICHHE KaXJ0i y4eOHOW 3alaud JOJDKHO JTOBOIMTHCS 0
OKOHYATEeJIbHOTO JIOTHYECKOT0 OTBETa, KOTOPOro TpeOyeT YCJIOBUE, U IO BO3MOMKHOCTU C
BBIBOJIOM. [lOJy4eHHBIH OTBET cilenyeT MPOBEPUTh CIOCOOaMU, BBITEKAIOIIMMHU U3 CYLIECTBA
naHHOM 3ajmauu. [losme3Ho Takke (ecau BO3MOXKHO) pellaThb HECKOJBKHMH CIIOCOO0aMHU U
CPaBHUTH IIOJIYYEHHBIE pe3yibTaThl. PelieHue 3agad JaHHOIO THIIA HYXXHO MPOJOJIKATH 0
IPUOOPETEHUS TBEP/AbIX HABBIKOB B UX PEIICHUM.

4.3. Memoouueckue pekomenoayuu no camonpoepke 3HAHUlL

[Tocne m3yuyeHus: onpeneaeHHOM TEMBI MO 3aMUCSAM B KOHCIEKTE U YYCOHHKY, a TaKKe
pElIeHrs JIOCTAaTOYHOTO KOJMYECTBAa COOTBETCTBYIOUIMX 33/7ay Ha MPAKTUYECKUX 3aHATHSIX U
CaMOCTOATENIbHO CTYIEHTY PEKOMEHIYETCs] IMPOBECTH CAMOIPOBEPKY YCBOEHHBIX 3HAHHM,
OTBETUB Ha KOHTPOJIbHBIE BOIIPOCHI 110 U3YUYEHHOU TeMe.

B ciryuae He0OXOAMMOCTH HYXHO €IIe pa3 BHUMATEIBHO Pa300paThCs B MaTepuae.

WHorna HEIOCTAaTOYHOCTh YCBOGHHUS TOTO WJIM MHOTO BOIIPOCA BBISICHSETCS TOJBKO MPU
M3y4YeHUH JalbHEUIero MaTepraia. B aToM ciiydae Hajgo0 BEpHYTHCS Ha3aJ U MOBTOPUTH ILIOXO
YCBOGHHBIM Marepuas. BaxHbIH KpuUTepuil YCBOCHHS TEOPETHYECKOI0 MaTepuaia — YMEHHUE
OTBEYATh Ha BOIPOCHI IS COOECEIOBAHUS.

4.4. Memoouueckue pekomenoayuu no 8bINOIHEHUIO NPOEKMA

IIpoekT — paOoTa, HampaBieHHas Ha pEIHIEHUE KOHKPETHOW MpoOJIeMBbl, TOCTUKEHUE
ONTHMAJIBHBIM CIIOCOOOM 3apaHee 3allJIaHUPOBAHHOIO pe3yibTaTa. IIpoeKkT MOXeT BKIIIoYaTh
3JIEMEHTHI JIOKJIA0B, pedepaToB, UCCIEAOBAHUM M JHOOBIX APYIHMX BHJIOB CaMOCTOSTEIbHOM
TBOPUECKOH M Hay4YHO-UCCIIEJOBATEIbCKON pabOThl CTYAEHTOB, HO TOJIBKO KaK CIIOCOOBI
JOCTUKEHUS pe3ysIbTaTa IPOEKTa.

Y4eOHbII NpOeKT — CcOBMeCTHas Y4yeOHO-TO3HaBaTelIbHas, TBOpYECKas WM HAay4HO-
UCCIIeIOBAaTEeNbCKasl  JAEATENbHOCTh  CTYJACHTOB-NIAPTHEPOB, HMEIOIIas OOLIyl0 Leldb M|
COTJIACOBAaHHBIE CIIOCOOBI, HANpaBJIEHHAs Ha JOCTH)KEHHE OOLIero pe3yibTara B pEIICHUU
KaKOH-Tn00 MpoOsieMbl, 3HaUUMOM U1l yJaCTHUKOB IPOEKTA.

JInst cTyaeHTa IpoeKT — 3TO BO3MOKHOCTh MAaKCHUMAJIBHOTO PACKPBITHS CBOETO TBOPUYECKOTO,
HAy4YHO-HCCIIEI0BATEIBCKOrO MOTEHIHANA. JTO JNEATEIbHOCTh, KOTOpas IO3BOJSET NMPOSIBUTH
ce0s MHAMBUAYAJIbHO WM B TpyMIe, MONpoOOBaTb CBOM CHIIbI, MPHJIOXKHUTH CBOM 3HAHUS,
IOPUHECTH TOJb3y, IO0Ka3aTh MyOJIMYHO JOCTUTHYTBIH pe3yabTar. ITO JIeATeNbHOCTb,
HampaBJIeHHass Ha pEUIeHHEe WHTEPeCHOW NpoOseMbl, CPOPMYIUPOBAHHON CTyJEHTAMH.
PesynmpraT STOH JAEATENBHOCTM — HaWIGHHBIM CcHoco0 pelieHus mnpodJeMbl — HOCUT
MPaKTUYECKUH XapaKTep U 3HAUUM JUIsl CAMUX OTKpbIBAaTEIEH.

[Ipu opranuMzanyu MHAWBUIYaIbHOW pabOTHI CTyAEHTa HaJ MPOEKTOM IpernojaBaTellb
MOXKET YUYUTHIBaTh HE TOJBKO BO3MOXXHOCTH CTYAEHTOB, HO W UX HHAWBHUIYyaJbHBIE
0COOEHHOCTH, JTUYHOCTHBIE MOTPEOHOCTH M MHTEPECHhl. A 3HAYMT, MOSBISAETCS IIAHC TOYEYHO
BO3JICHICTBOBaTh HE TOJBKO Ha (OPMUPOBAHWE 3HAHMM, YMEHMM M HaBBIKOB, HO U Ha
(dopMHpOBaHHE JUYHOCTU CTyJIEHTa B IE€JIOM. B 3TOM mpeuMyIiecTBO WHIAWBUIYAIbHBIX
IIPOEKTOB.

TBopueckuil MpOEKT MO3BOJIAET CTYJAEHTaM IPOSIBUTH ceOs, CO37aB IPOU3BEJICHUE
mo6oro xaHpa. Takue IpoeKTsl CIIOCOOHBI KapUHAIBHBIM 00pa30M M3MEHUTh MPEICTaBICHUE
OKpyKaromux o0 aBTOpe MpOEeKTa, MOAHATH €ro CTaTyC B TPYIIE, CHU3UTh TPEBOXKHOCTD,
MIOBBICUTH CaMOOLIEHKY, HE TOBOpPS YK€ O HENOCPEICTBEHHOM pPa3BUTUU TBOPYECKUX
ciocobHocTei. JIroboe TBopUecKoe MPOU3BEICHUE HYKIACTCS B IPE3CHTAIMHN U 00pPaTHON CBSA3H
C ayauTopued (3pUTEIsIMH, CIYIIATeNIsMH, YUTATENIIMH), IO3TOMY OCHOBHOE Ppa3BHUBAIOLIEE
BO37eHCcTBUE OyeT OKa3aHO Ha KOMMYHUKATUBHYIO KOMIIETEHTHOCTb.



Tema 1.

Bapuanr 1
ba3zoewiii yposens

Tosviwennuoiii
Yposenw

Bapuant 2
basosuwiii yposens

Tosviuennoii
Yposenw

Bapuant n
bazoeswii yposenw

Tosviwennuviii
Yposenw

Teman
Bapuanr 1
baszoswtii yposens

Tosviuennuoii
Yposenw

BapuanT 2
baszosviii yposenw

KommuiekT 3ajaHuil )it KOHTPOJIbHOM
(pacyeTHO-rpadguvecKoii) padoTbl

110 JUCIIAIUINHE

(HaMMEHOBaHHE TUCLHUILIHHBI)

_OCHOBEBI CTPOUTENBHBIX KOHCTPYKIIHN

3amaunne 1

3aganue 2

3amanue 3

3anganue 4

Samganue 1
3aganue 2
3amanue 3

3anauue 4

3amanue 1
3aganue 2
3amanue 3

3anaune 4

Paccunrats Harpy3ky Ha OaKy mepeKpBITHS

JKUIIOTO TIoMeIeHus (mposieT 6 M, mar 6anok 0.6

™). [TocTpouts 31m0py MOMEHTOB.

Pa3paboTaTh cxemy Kapkaca Majgo3TaKHOTO

3/IaHUS C YKa3aHUEM Y3IIOB COMPSDKEHUI

(macmrad 1:50).

BpINOMHUTH YepTEX KUPIUYHON KIIAIKU yTIila C EPEBA3KOU
mBoB (paspes u dacan).

PaccunTarh OCBEIIEHHOCTh ITIOMEIEHU IoIaaso 20

M? yepe3 OKOHHBIH npoeM 1.5%2 M.

OrnpeaenuTth ceYeHne NePEBIHHOM CTOMKH 1Mo Harpy3Ky 50
kH (BbIcOTa 3 M).

Pa3paboTaTh KOHCTPYKITHIO ITIOCKOM KPOBIIH C
BEHTHJIMPYEMbBIM 3230POM (2aKCOHOMETPHSI).

PaccunraTh KOJTMYECTBO CTyNEHEN JIJIsl JIECTHHULIBI C
BBICOTOM ATaxka 3 M.

BoinoHuTh cxemy (pyHIaMEeHTa 0] KOJIOHHY (JICHTOYHBIH,
CBalHBIN, TUTUTHBIN).

Paccuurats nporu6 cranpHol 6anku (aByraBp Ne20) npu
Harpy3ke 300 kr/m.

CrnpoeKTHpOBaTh BUTPAKHYIO KOHCTPYKIHIO C aTFOMUHUEBBIM
npoduiieM (3CKu3 + ceueHus).

PazpaboraTh y3en conpspkeHus JepeBsHHBIX GepM (MaciTad
1:10).

OnpeaenuThb TEIIOMOTEpH Yepe3 OKOHHBIN OJIOK pazMepoM
1.2x1.8 m.

COBDeMeHHBIe MaTCpHaJIbl U TCXHOJOIMH

3amanne 1
3aganue 2
3amanmue 3

3ananue 4

3aganue 1
3aganue 2

3amanue 3

Cpasuuts xapakrepuctuku [ KJI u I'BJI s meperopomox
(Tabnuia + BBIBOJBI).

Paspaborath pa3pe3 crensl u3 CLT-maneneii ¢ yreruieHuemMm
(macmrad 1:20).

PaccuntaTh KOMTUYECTBO KEPaM3UTOOETOHHBIX OJIOKOB AJIS
CTEHBI 6X3 M.

CripoeKTHpoBaTh HaBeC U3 NoJIuKapOboHaTa (cxema
KpCIIICHUH ).

Paccuntarh Harpy304Hyio ClIOCOOHOCTD JKEJ1e300€ TOHHOM
TUTUTHI TIEPEKPBITHS TOMIHHON 200 MM

Pa3zpaboraTh KOHCTPYKTHUBHBIN pa3pe3 HAPYKHOU CTCHBI U3
ra300€TOHHBIX OJIOKOB

BrimorauTs pacyeT mporuda CTAIbHON OATKH MTEPEKPHITHS



Tosvrutennoiii 3amanne 4 CpaBauTensHbIN aHann3 xapaktepuctuk I'KJI u I'BJI mst

Yposenw MEKKOMHATHBIX MIEPErOPOIOK
Bapuant n
ba3zoewiii yposens 3amanawme 1 [Ipoananu3upoBaTh NPUMEHEHHE KOMIIO3UTHON apMaTyphl B
¢byHaaMeHTax
3ananue 2 BrITOTHUTS pacdeT 3ByKOU3OJISIINHI MEXKBAPTHPHON CTEHBI
3aganue 3 CrpoeKTHpoBaTh CUCTEMY KpeTieHus (pacaaHbIX MaHeleH
Tosviuennuiii 3ananue 4 CnpoeKTHpOBaTh y3€ll COEAUHEHNS CTEKIISIHHBIX OTPaKACHUN
Yposenw OasikoHa

1. KpuTepuu olleHMBAHUsI KOMIIETEHIHI"

OneHKa «OTJIMYHO» BBICTABIIAETCS CTYIEHTY, €CIM IPAKTUYECKOE COJAEpKaHHE Kypca OCBOEHO
IOJHOCTBIO, 0€3 MpoOesnoB; CTYIEHT CBOOOJHO CIIpaBlseTCsl C IIOCTABICHHBIMU 3aJavyaMi,
IIPEAYCMOTPEHHBIE MPOrPaMMON 3aJaHUs BBIIIOJIHEHBI, KAYECTBO MX BBINOJHEHUS OLEHEHO YUCIOM
6au10B, OJIM3KMM K MAaKCUMaJIbHOMY; IIPOSIBIISIET CAMOCTOSATEIBHOCTD IPY BBIITOJHEHUN 33JaHUI.
OneHka «XOpOILIO» BBICTABISIETCS CTYACHTY, €CJIM IPAKTUYECKOE COJIEp:KAHUE Kypca OCBOEHO
IOJHOCTBIO, BCE NPEAYCMOTPEHHBIE NpPOrpaMMoil 0O0yueHHs YyueOHblEe 3a/JaHusl BBIIOJHEHBI,
KAa4eCTBO UX BBINOJHEHUS JOCTATOYHO BBICOKOE.

OneHka «yZOBJIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTY, €CIM NPAKTUYECKOE COACpXKaHUE Kypca
OCBOGHO YAaCTHYHO, HO TPOOEnIsl HE HOCAT CYHIECTBEHHOIO XapakTepa, OOJIBIIMHCTBO
IPEIYCMOTPEHHBIX IPOrpaMMON 331aHUH BBIIIOJHEHO, HO B HUX UMEIOTCS OLIMOKH.

OneHka «HEyIOBIETBOPUTEIBHO» BBICTABISAETCS CTYACHTY, €CJIM OH HE 3HAET 3HAYMTEIbHOW 4acTH
IIPOrPaMMHOT0 MaTepuana, ¢ OOJbIIMMU 3aTPYIHEHUSMU BBIIOJIHSAET NPAKTUYECKUE pPalOTHI,
HE00XO0/IMMbIEe MPAKTUUYECKHUE KOMIIETEHIIUU HE C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
nporpaMMoil oOyudeHusi y4eOHBIX 3aJaHMi HE BBINOJIHEHO, KAueCTBO HUX BBIMOJIHEHUS OLIEHEHO
4UCIOM OaioB, OJU3KUM K MUHUMAIbHOMY.

2. OnucaHue MKAJbI OLEHMBAHUSA

MakcumalibHO BO3MOJKHBIN 0aJil 3a BECh TEKYIMH KOHTPOJIb YCTaHABIMBAeTCsS paBHbIM S55. Tekyiiee
KOHTPOJIbHOE MEPOINPUITHE CUYUTACTCS CHAHHBIM, €CIM CTYIEHT MOJIy4yuia 3a Hero He MeHee 60% ot
YCTaHOBJIEHHOTO JISI 3TOTO KOHTPOJISI MAaKCUMAIILHOTO Oaiuia. PeHTHHTOBEII 0arut, BEICTABIISIEMBINA CTYIEHTY 3a
TEKYIIEe KOHTPOJBHOE MEPONPHUATHE, CIAaHHOE CTYJACHTOM B YCTAHOBJICHHBIC TI'pPa)MKOM KOHTPOJIbHBIX
MEPOIPHUSITUN CPOKH, ONIPEICIIICTCS CIASAYIONIMM 00pa3oM:

YpoBeHb BBHINOJIHEHNSI KOHTPOJIBHOTO 3a1aHust | PelTuHrossiit 6ami (B % oT MakcuMalibHOTO Oania
3a KOHTPOJIHOE 33]1aHue)
OTauaHBIH 100
Xopommi 80
Y 1OBNETBOPUTENBHBIN 60
HeynosnerBopuTenbHeIi 0

4.5. Memoouueckue pekomenoayuu no NOO2OMOBKe K IK3AMEHY

[IpomexyTounas arrectanus B (opme IK3aMeHa TMpelycMaTpUBaeT MPOBEACHUE
00s13aTeIPHON  DK3aMEHAIMOHHOW mporenypsl W oneHuBaercs 40 Oammamu w3 100.
MuHuMaNnbHOE KOJMYECTBO OalllIoB, HEOOXOAMMOE JUIS JOMycka K JK3aMEHy, COCTaBlsieT 33
Oaia. [1omoXXUTENbHBIA OTBET CTYJEHTA HA DK3aMEHE OIICHMBAETCS PEUTHHTOBBIMU OajylaMu B
muanazone ot 20 g0 40 (20<S,;:<40), omenka MeHblne 20 OaqIOB CUYHTACTCS
HEYIOBJIETBOPUTEILHOM.

[[Ixana cCOOTBETCTBUS PEHTUHTOBOTO Oasuia FK3aMeHa S5-0auTbHOM CUCTEME

PelTHHIOBLIN 02J1J1 MO JUCIUIIIHHE OneHka no 5-6a/1J1LHOM cucTeMe
35-40 OTanuHO
28 -34 Xoporio
20-27 Y 10BIETBOPUTENIBEHO

Hrorosas OII€HKa 110 AUCHUILIMHE, H3yqaeM0171 B OJHOM CEMCECTPEC, ONpPCACIACTCA IO CyMMC



OamtoB, HaOpaHHBIX 3a paboOTy B TEYEHHE ceMecTpa, W OaoB, MOJYYCHHBIX INpPH clayde
9K3aMeHa:
HIkana nepecyera peiTHHIOBOIro 0aJ/1J1a O AMCUUIJINHE
B OLICHKY 10 5-0a/1JIbHOM cucTeMe

PeliTuHroBBINM OAIII 10 TUCIUILINHE Oruenka 1o 5-0a/IbHOM cHCTEME
88 — 100 Otimmyno
72 - 87 Xopoiio
53-71 Y 10BIETBOPUTEIILHO
<353 HeynosnerBopurenbHo

KoHTpoJib caMoCTOSITEIbHOM PA0OTHI CTY/IEHTOB
KonTponb camocTosTenbHON paboThl TPOBOAUTCS MpEnogaBaTesieM B ayAUTOPUH.
[TpemycMOTpeHbl cleAyronre BUAbl KOHTPOIS: coOeceloBaHue, OIEHKA BBIMOIHEHUS
MPOEKTA U €0 MPE3CHTALIUH.
[TonpoOHbIe KpUTEpPUU OLIEHUBAHUSI KOMIIETEHIMH MpuBeaAeHbl B DOH/IE OLIEHOYHBIX
CPEACTB ISl TPOBEJICHMS TEKYILEH U MPOMEKYTOUYHOM aTTECTALIUY.

Cnucok NCTOYHUKOB 111 Boinoinenusa CPC

8.1. IlepeueHb OCHOBHOM U AONOJIHUTENBHOM JINTEPATYPbI, HEOOXOAUMOM 17151 OCBOCHUS
JTUCIUIUTAHBL (MOJTYJIS)

8.1.1. IlepeueHb OCHOBHOM JIUTEPATYPHI:
15. Hexaes, I'. A. Jlerkue meTayuimueckie KOHCTPYKIHH [ DIEKTPOHHBIN pecypc| : yueOHoe
nocodue / I'. A. HexaeB. — 2-e u3z. — DJEKTPOH. TeKcToBbIE faHHbIe. — CapaToB : ByzoBckoe
obOpazoBanue, 2019. — 91 c. — 978-5-4487-0334-8. — Pexxum noctyma:
http://www.iprbookshop.ru/79642.html.

16. Tampaszsn, A. I. Xenezo0eroHHble M KaMeHHble KOHCTpYKUMH. CrenuanbHbI Kypc

[OnexTponHbIi pecypc] : yuebHoe mocobue / A. I'. TampaszsiH. — 2-¢ u3d. — DIJEKTPOH. TEKCTOBbIE
nanHble. — M. : MOCKOBCKHH TOCYTapCTBEHHBIN cTpouTenbHblil yHuBepcutet, ObC ACB, 2018. — 732
c.— 978-5-7264-1812-4. — Pexwum goctyna: http://www.iprbookshop.ru/75967.html

8.1.2. TlepeueHb AOMOIHUTENBHOM TUTEPATYPHI:

1. BonkoB A.A. OcCHOBBl NpPOEKTHPOBAaHMS, CTPOUTENBCTBA, OKCIUIyaTallMd 3JaHUM U
COOpYKeHMI [DJeKTpoHHBIH pecypc]: ydeOnoe mocobme/ BonkoB A.A., Temmuenko B.U.,
Jleitobman M.E.— DOnexkTpoH. TeKCTOBble HaHHble.— M.: MOCKOBCKMH TOCYyJapCTBEHHBIH
cTtpoutenbHbiii  yHusepcuter, ObC ACB, 2015.— 492 c¢— Pexum pgoctyna:
http://www.iprbookshop.ru/30437



http://www.iprbookshop.ru/79642.html
http://www.iprbookshop.ru/75967.html
http://www.iprbookshop.ru/30437

8.2. [IlepeyeHp y4eOHO-METOIUYECKOTO OOECIICUCHHS CaMOCTOSITEIBLHON paboThI
00y4aromuxcs Mo JUCUUTUIHHE (MOJTYJTIO)

1. Metoanueckue yka3zaHusi MO OpPraHU3AIMHU CaMOCTOSITENbHON paboThl CTYACHTOB IO
mucuuminHe «KoHCTpyKIMY B apXuUTeKType U nqu3aiiney. [laruropck: CKOY, 2022.

2. Meroauueckue yka3aHHsl K IPAaKTHUECKUM 3aHATHAM IO AUCLMILINHE «/H)XeHepHO-
TEXHOJOTHYECKOe O0CCIICUeHUE apXHUTEKTYPHO-AM3aiiHepckux pemeHuit». [Isturopck: CKOY,
2022.

8.3. Ilepeuenp pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «HTEepHETY,
HEO0OXOIMMBIX JJIsSi OCBOCHUS AUCLUILIUHBI (MOTYJIs)

21. OBC «YHuBepcureTckas 0nbanoTexa oHaitny - http://biblioclub.ru

22. JlunieH3WOHHAas TMOJMHOTEKCTOBass 0a3a 3nekTpoHHBIX u3nanuii —OBC «IPRbooksy
http://www.iprbookshop.ru

23. Hayunas snexkrponnas 6udimoreka e-library — wwwe.elibrary.ru

24. DOnexkTpoHHas OMOMMOTEKA W AIIEKTPOHHBIN Katanor HayyHoil Ombmmorekn CKOY —

http://catalog.ncstu.ru/
5. FocynapctBenHas my0OiamyHast HaydyHO- TexHuueckas oudmuoreka Poccun. (I'TIHTH Poccun)

www.gpntb.ru
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