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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

Lenbt0 OCBOSHMSI TUCIUIUIMHBI SABISIETCA MOATOTOBKA CTYACHTOB K NMPO(heCCHOHATEHON
NeSITeIbHOCTH B 00J1aCTH MPOEKTUPOBAHMS METAIUTMYECKUX KOHCTPYKLIUH.

3ana4uu IUCUUIUIMHBL

- (hopMupoOBaHKE 3HAHUI O CTPYKTYpE U CBOWCTBAX COBPEMEHHBIX KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
00J1aCTH UX IPUMEHEHUS B CTPOUTEIIBCTBE;

- 0TpaboTKa HaBBIKOB 0OOCHOBAaHHOT'O BHIOOPA KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, MPUMEHEHUS
TEXHOJIOTMI U3rOTOBJIICHUS, MOHTaXKa U PEMOHTA METANIMYECKUX KOHCTPYKLUHI 3JaHUN U COOPYKEHU;

- BBIpaOOTKA MIOHUMAHUsI OCHOB Pa0OThI METAIUTMYECKUX KOHCTPYKLUH 3aHUI U COOPYKEHUH;

- OBJIaJICHUE IIPUHLUIIAMY PAlMOHAIBHOIO IPOEKTUPOBAHUS METAJUIMYECKUX KOHCTPYKIIMH €
y4eTOM TpeOOBaHUM N3rOTOBJIEHHSI, MOHTaXa U HAJIe)KHOCTH B IIEPUOJ IKCILTyaTalUH;

- (hopMupoOBaHKE HAaBBIKOB KOHCTPYUPOBAHMS U pacyeTa JUlsl pelleHHs] KOHKPETHBIX MHKEHEPHBIX
3a[a4 ¢ UCIIOJIb30BaHUEM HOPM IPOCKTUPOBAHUS, CTAaHJAPTOB, CIIPABOYHUKOB, CPEICTB
aBTOMATU3UPOBAHHOI'O TPOEKTHUPOBAHMUSL.

2. Hepeqenb IIAHUPYEMBIX PE3YyJIbTATOB oﬁyqe}mﬂ no JTMCHMILJINHE (MO[[yJIlO), COOTHECCHHBIX C
HHAUKATOPaAMH JO0CTUKCHUS KOMIIeTEeHIInii

Ko n HaumenoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JHUCLUILINHE, 00eCTIeYnBalOIINe JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-3 Cnocoben
NPUHUMATD PEUICHUS B
npodeccuoHalbHOM cdepe,
UCTIONIB3Ys TEOPETUUCCKHE
OCHOBBI 1 HOPMATHBHYIO
0a3y CTpOUTEIIbCTBRA,
CTPOUTENIBHON UHAYCTPHH
Y JKUJTHIITHO-
KOMMYHAJbHOTO X035HCTBa

OIIK-3.5 Ocymectausier
BBIOOP KOHCTPYKTUBHOM CXEMBI
3/1aHUSI, OLICHUBAET
MIPEUMYILECTBA U HETOCTATKU
BbIOpaHHOW KOHCTPYKTUBHOM
CXEMBI

3HaeT
PaCHPOCTpaHeHHHe KOHCTPYKTUBHBIC CXCMbI
3JaHui CcO CTaJIbHBIM KapKacoM, Hux

JIOCTOMHCTBA, HEJOCTAaTKH U pPallMOHAIbHbBIE
o0nacTv IpUMEHEHUs

yMmeet

[Tpuanmath peleHus 0 BBIOODE
KOHCTPYKTHUBHOI CXeMbI B KOHKPETHOM CITy4ae
BJajeeT

OneHka TreoMeTpu4ecKol HEM3MEHSEMOCTU
cXeM
OIIK-6 Crocoben OIIK-6.10 CocTaBaseT 3HAeT
y4acTBOBATh B pacUETHYIO CXeMY 3/IaHUS OCHOBHBIE MpaBWIIa nepexojia OT
POEKTUPOBAHUU OOBEKTOB | (COOpPYKEHHUS), ONpenesieT KOHCTPYKTUBHBIX K PACUETHBIM CXEMaM
CTPOUTEIILCTBA U YCIIOBUS PaOOTHI JIEMEHTOB ymeet

JKWJIAIIHO-KOMMYHaJIbHOTO
XO3STMCTBA, B ITOJITOTOBKE
pacyeTHOr0 U TEXHUKO-
3KOHOMHYECKOTO
000CHOBaHMH UX
MPOEKTOB, Y4aCTBOBATh B
MOATrOTOBKE MPOEKTHOMN
JIOKYMEHTaIlH, B TOM
YHCJIE C UCIOIb30BaHUEM
CpEICTB
ABTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHUS U
BBIYHCITUTETLHBIX
MPOTPAMMHBIX KOMILIEKCOB

CTPOUTEIIBHBIX KOHCTPYKIIMN U
OCHOBaHUH 3/ITaHUM IIPU
BOCIIPHUATUH BHCITHUX
Harpy30K

[TepexoUTh 0 KOHCTPYKTUBHBIX K PACUETHBIM
cxemam

BJajJeeT

napamMeTpaMM pacuyeTHOM MOJENW  3/IaHus
(coopyeHus1), CTPOUTEIHHOW KOHCTPYKIIUU
3MaHusl  (COOPYKEHHMs) TPOMBIIIICHHOTO U
rpa)x1aHCKOTO Ha3HAYCHUS




OIIK-6 CnocobeH
y4acTBOBATh B
MIPOCKTUPOBAHUHN OOBEKTOB
CTPOUTEIILCTBA U
YKUTHITHO-KOMMYHAJILHOTO
XO03SIICTBA, B IIOJATOTOBKE
pPacyeTHOrO U TEXHUKO-
9KOHOMHUYECKOTO
000CHOBaHMH UX
IIPOEKTOB, Y4aCTBOBATh B
MOJIFOTOBKE MTPOEKTHOMN
JOKYMEHTAI[UH, B TOM
YHUCIIE C UCIIOJIb30BAHUEM
CpEICTB
ABTOMATHU3HPOBAHHOTO
MPOSKTUPOBAHUS U
BBIYUCIUTEIBHBIX
MPOrPaMMHBIX KOMIUICKCOB

OIIK-6.11 IIpoBOaUT OLIEHKY
MPOYHOCTH, KECTKOCTH U
YCTOMYUBOCTH 3JIEMEHTA

CTPOUTENIbHBIX KOHCTPYKIUH, B

T.4. C MCIIOJIb30BAHUEM
MPHUKJIATHOTO MPOTrPAMMHOIO
o0ecrieueHus

3HaeT

OcHoBHbIE npaBuIia nepexoja oT
KOHCTPYKTUBHBIX K paCU€THBIM CXeMaM

yMmeer

IlepexoanuTh O KOHCTPYKTUBHBIX K PAaCUETHBIM
cXxemaMm

BJIaJeeT

IIPOrPaMMHBIMHM  KOMIUIEKCaMH [UIsl  pacyera
KOHCTPYKLUHI

OIIK-6 Cnocoben
y4acTBOBaTh B
MIPOCKTUPOBAHUH OOBEKTOB
CTPOMUTEIBCTBA U
KUJTUITHO-KOMMYHAJIbHOTO
XO3STCTBA, B ITOJITOTOBKE
pacyeTHOr0 U TEXHUKO-
YKOHOMHYECKOTO
000CHOBaHMH UX
MIPOEKTOB, Y4aCTBOBATh B
MOATrOTOBKE MPOEKTHOMN
JTIOKYMEHTAIMHU, B TOM
YHCJIE C UCIOIb30BaHUEM
CpENCTB
aBTOMAaTU3UPOBAHHOIO
MPOCKTUPOBAHUS U
BBIYMCIIUTENLHBIX
MPOTPaMMHBIX KOMILJIEKCOB

OIIK-6.7 OcymecTBiser
IIPOBEPKY HAa COOTBETCTBUE
IPOEKTHOI'O peIIEeHUs
TpeOOBaHUSIM HOPMATUBHO-
TEXHUUYECKUX JIOKYMEHTOB U
TEXHUUYECKOT'0 3aJjaHusI Ha
IIPOEKTUPOBAHUE

3HaeT

TpeGoBaHMsI HOPM K TPOEKTHBIM PEIICHUSM
yMeer

AHanM3upoBaTh MPOEKTHYIO TOKYMEHTAIHIO
BJaJeeT

TpeOOBaHUSMU HOPM




OIIK-6 CnocobeH
y4acTBOBATh B
MIPOCKTUPOBAHUHN OOBEKTOB
CTPOUTEIILCTBA U
YKUTHITHO-KOMMYHAJILHOTO
XO03SIICTBA, B IIOJATOTOBKE
pPacyeTHOrO U TEXHUKO-
9KOHOMHUYECKOTO
000CHOBaHMH X
IIPOEKTOB, Y4aCTBOBATh B
MOJIFOTOBKE MTPOEKTHOMN
JOKYMEHTAI[UH, B TOM
YHUCIIE C UCIIOJIb30BAHUEM
CpEICTB
ABTOMATHU3HPOBAHHOTO
MPOSKTUPOBAHUS U
BBIYUCIUTEIBHBIX
MPOrPaMMHBIX KOMIUICKCOB

OIIK-6.8 Onpenensier
OCHOBHBIC HAarpy3KHu U

BO3JECHCTBUS, JEHCTBYIOIIME HA

3aHKe (COOPYKECHHE)

3HaeT

TpeGoBaHust HOPM K TPOEKTHBIM PEIICHUSM
yMmeer

AHanM3upoBaTh MPOECKTHYIO TOKYMEHTALIHUIO
BJajJeeT

OCHOBHBIMU TpeOOBaHUS HOPM

[TK(II)-1 Criocoben
CaMOCTOSATEJIbHO U (W) B
KOMaHjie pa3pabaThiBaTh
UH(POPMALMOHHYIO MOJICTh
00BbEKTa KalUTaILHOTO
CTPOUTEIIECTBA IO Pa3IeITy
MPOEKTHOM JTOKYMEHTALIMHU

ITK(II)-1.1 BeimoxasieT coop
UCXOJIHBIX JIAHHBIX VIS

pa3paboTKu HHHOPMAITMOHHOM

MOACIN

3HaeT

OCHOBBI COCTABJIEHUSI UICXO/HBIX IaHHBIX.
yMmeer

Onpenensars rabapuTbl 3AaHUNA, MPOU3BOAUTH
BbIOOp HECYIIMX KOHCTPYKLMM, ONpEenesaTh

Marepuail.
BJIajieeT
HaBpikamMu  COPTHPOBKM W  ONTUMHU3ALUU
uHpopmanuu, BKJIFOYAIONIEH: rabapuThl

IIPOEKTUPYEMOr0 OOBEKTa, PAa3HOBUIHOCTh U
MaTepHall HeCyIIMX KOHCTPYKLIUH.

[TK(IT)-1 Criocoben
CaMOCTOSITENILHO | (WJIH) B
KOMaHjie pa3pabaThiBaTh
UH(GOPMALIMOHHYIO MOJIETTh
00BeKTa KalUTaIbHOTO
CTPOUTENBCTBA MO Pa3eIy
MIPOEKTHOM TIOKyMEHTaIlUU

[TK(LT)-1.2 OcymecTBasieT
BBIOOD, cO3AaeT AneMeHT(b)
UH(MOPMALIMOHHON MOJIEH

3HaeT
OCHOBHBIE JJIEMCHTApHBIE TPUMHTHUBBI
COCTaBJICHUS] MHPOPMAIIMOHHBIX MOJEIeH
ymeer

OIIepUpPOBATh, U3MEHATH, T00ABIIATH, CO3/1aBATh
OCHOBHBIE DJJIEMEHTApHBIE TPUMHUTHBBI IS
COCTaBJICHUS] MHPOPMAIIMOHHBIX MOJEIeH

JUTSL

BJajJeeT
HABBIKAMU  CO3JaHUS, KOPPEKTHPOBKU H
pPENaKTHPOBAHUS OCHOBHBIX 3JIEMEHTapHBIX
MPUMHUTHBOB TUIs COCTaBJICHUS
WH(OPMAIIMOHHBIX MOJIETICH
MK(IT)-1 Crocoben [TK(LT)-1.3 Pa3pabatsiBaeT 3HaeT
CaMOCTOSITENILHO U (WIH) B | MHDOPMAIMOHHYIO MOJIEh B KoHcTpyKTHBHBIE 0COOCHHOCTH
KOMaHjie pa3pabaThiBaTh COOTBETCTBUU C TEXHHUYECKUM | TPOEKTUPOBAHUS pa3pabaThiBaeMOro 00hEeKTa
UH(OPMAIIMOHHYIO MOJIETh | 3a/laHUEM ymeer

00BEKTa KAIUTAIBHOTO
CTPOUTCIIBCTBA 10 pa3acity
HpOCKTHOﬁ JOKYMCHTallUun

OpueHTHPOBATbCA B TEXHUUYECKOM 33JaHUU U
BBIJICJIATH PUOPUTETHBIE MYHKTHI TPeOOBaHUI
TEXHUYECKOTO 3a/1aHus

BJaJeeT

HaBbIKAMU  pa3pabOTKU  HMH(OPMAIIMOHHBIX
MOJIEJIE IO COIVIACOBAHHBIM TEXHUYECKUM
pELICHUSIM




[TK(IT)-1 Criocoben
CaMOCTOSATENIbHO U (W) B
KOMaH/1e pa3pabaTpiBaTh
nH()OPMAITMOHHYIO MOJIEITh
00BEKTa KaITUTAILHOTO
CTPOMTENBCTBA 110 Pa3IeiTy
NPOCKTHOHN IOKYMEHTAIIUU

[TK(1T)-1.4 I[TpoBoauT
MIPOBEPKY UHPOPMAITMOHHOM
MOJI€JIN Ha KOJUIU3HUH, B TOM
yuclie ¢ THPOPMAIIMOHHBIMH
Mozaensimu OKC npyrux
paszenoB

3HaeT
BO3MO>KHBIE MPUYMHBI BO3HUKHOBEHUS
MpoOJEMHBIX  YYaCTKOB  HMH(OPMAIMOHHBIX
MOJIEJIEN Ha MPEIMET KOJTU3UI

yMmeet

KOJIMYECTBEHHO OLIEHUBATh HAJTMUKE KOJUTU3UN
BJIajieeT

HaBBIKAMHM KOHTPOJISL CXEMbI 110 CHUKEHUIO U
HEJIOIYLIEHUIO KOJUIM3UN

[TK(IT)-1 Criocoben
CaMOCTOSTEJILHO U (W) B
KOMaH/Ie pa3pabaThIBaTh
UH(POPMAIMOHHYIO MOJICTh
00BEKTa KalTUTAILHOTO
CTPOMTENBCTBA 110 Pa3eiTy
NPOCKTHOHN TOKYMEHTAIIUU

[TK(IT)-1.5 ®opmupyer
MPOCKTHYIO JIOKYMEHTAIIHIO T10
pazzerny u3 uHpOpMaImoHHON
MOJIeITN

3HaeT

TpeOOBaHUS HOPM M TEXHHUYECKUX 3aJaHUM IO
CO3aHMI0 HH(GOPMALIMOHHBIX MOJIETIeH

yMmeet

MIPOU3BOIUTH AKCIIOPT pe3yabTaTOB
MPOEKTUPOBAHUS 1O (POpMATy B COOTBETCTBUU
Cc TpeOOBaHUSAMHM TEXHUYECKUX 3aJaHUA H
CYIIECTBYIOIIUX HOPM

BJajJeeT

HaBbIKAaMU  OoopmIIeHUS, KOPPEKTUPOBKH,
BHECCHHS U3MEHEHUH B IOKYMEHTAIUIO

ITK-2 Criocoben
MIPOBOJIUTH PACUECTHOE
000CHOBaHHE U
KOHCTPYHPOBaHUE
CTPOUTEIBHBIX
KOHCTPYKIUH 3aHUI U
COOPYKEHUU
MIPOMBIIIICHHOTO M
IPa)XTaHCKOTO Ha3HAYEHUS

[TK-2.1 OcymiectBiser BEIOOD
HCXO0JTHOM MH(pOpMaIIU 1
HOPMAaTHBHO-TEXHUYECKHUX
JIOKYMEHTOB 17151 BBITIOJTHEHUS
pac4€THOr0 0OOCHOBAHHMS
MIPOCKTHBIX PEIICHUH 3aHUs
(coopysxeHus)
MIPOMBIIIUICHHOTO HJTH
IPa)XTaHCKOTO Ha3HAYEHUS

3HaeT

OCHOBHBIE TOJIOKEHUSI CTPOUTEINBHBIX HOPM
yMmeet

BBITMIOJHATH Pacu€Thl OCHOBHBIX KOHCTPYKIIUN
BJajJeeT

pacueToM KOHCTPYKUMH MO HOpMam B T.4. C
MCIIOJIb30BAaHUEM ITPOTPAMMHOTO 00CCIICUCHUS

T1K-2 Criocoben
MIPOBOJIMTH PACUETHOE
000CHOBaHME U

[TK-2.2 OcymectBinsiet coop
JAHHBIX O HArpy3Kax U
BO3JICUCTBUSX Ha 3JIaHHE

3HaeT
HopMaTuBHyo JOKyMmMeHTauui0 B 00JacTu
ONpEAEICHUS Harpy30K U BO3ICUCTBUI

KOHCTPYUPOBAHUE (coopyxeHnue) ymeert

CTPOUTETHHBIX MPOMBIIIUICHHOTO WJIN Onpenenatb  Bce  BUIABI  Harpy3ok u

KOHCTPYKIMU 3JaHUN U TPaXKTAHCKOTO Ha3HAYEHHUS BO3JCHCTBUM, JIEUCTBYIOIIMX Ha  3JIaHHE

COOPY>KEHUI (coopyxeHnue)

MIPOMBIIIUIEHHOTO U BJIa/IeeT

IPAXKIAHCKOTO HA3HAYECHUS Oo0wei METOAUKON onpeneneHus
HOPMATHBHBIX M  PAcU€THBIX  3HAYEHUU
Harpy3ok

[TK-2 Cniocoben [1K-2.3 OcymecTBisier BIOOp  |3HaeT

MPOBOJUTH PACUETHOE
000CHOBaHUE U
KOHCTPYHUPOBAHHUE
CTPOMUTEIBHBIX
KOHCTPYKIMU 3JaHUN U
COOPYKEHHM
MIPOMBIIIICHHOTO 1
rpakJaHCKOTO Ha3HAYEHUS

METOJUKHU PaCYETHOTO
000CHOBaHHUS MMPOEKTHOTO
pemeHnst KOHCTPYKIIUU 3IaHuUs
(coopysxeHus)
MPOMBITIIJICHHOTO HJTH
TpaXXIaHCKOTO Ha3HAYCHUS

OcCHOBHBIE TOJIOKEHUS CTPOUTEIIBHBIX HOPM I10
pac4y€Ty KOHCTPYKIIUI

yMmeer
BBIMTOJIHATh  PACU€Thl KOHCTPYKIIMH 3IIAHHS
(coopyxeHus) MIPOMBIIIIICHHOTO "
Ipa)/1aHCKOr0 Ha3HAUYEHUs

BJajJeeT

NPOTPAMMHBIMH ~ KOMIUIEKCAMH  PAaCYETHI
KOHCTPYKIIUU 3/1aHUS (coopyxeHus)

MPOMBIINIJICHHOT'O U TPAXKJAAHCKOI'O Ha3HAYCHU S




IIK-2 Criocoben
MIPOBOJIUTH PACUETHOE
000CHOBaHHE U
KOHCTPYUPOBaHUE
CTPOUTEITBHBIX
KOHCTPYKIIMU 31aHUM U
COOPYKEHHI
MIPOMBIIIUICHHOTO H
IPaKIaHCKOTO Ha3HAYCHUS

I1K-2.4 OcymecTiser BIOOp
apaMeTpPOB PaCYETHOHN CXEMBI
31aHust (COOPY>KCHHUS),
CTPOUTENBHBIX KOHCTPYKIIUH 1
OCHOBAHHUS 3JIaHHS
(coopyxeHus)
MPOMBIIIJICHHOTO HJIH
IPaXKIaHCKOTO Ha3HAYCHUS

3HaeT
OCHOBHBIE MapamMeTpbl PACUETHOM CXEMBI
3aHMS (coopyxeHnus), CTPOUTEIHHOU
KOHCTPYKITUH 3TaHUS (coopyxeHus)
MIPOMBIIIJICHHOTO ¥ TPaXKIAHCKOTO Ha3HAYEHUS
yMmeeT

BbIOMpaTh OCHOBHBIE MapaMeTpbl pPacuyeTHOU
CXeMbl 3J1aHUs (COOpY>KEHUs1), CTPOUTEIHLHOU
KOHCTPYKLIUU 3/1aHus (coopyxeHus)
MIPOMBIIIJICHHOTO ¥ TPaXKIaHCKOTO Ha3HAYEHUS
BJajJeeT

napamMeTpamMM  pacyeTHOM CXEeMbl  3/IaHUA
(coopyxeHus), CTPOUTEIBHOM KOHCTPYKIUU
31aHUsT  (COOPYKEHHMs) MPOMBIIUICHHOTO U
Ipa)/J1aHCKOr0 Ha3HAUYEHUS

ITK-2 Criocoben
MIPOBOJIUTH PACUECTHOE
000CHOBaHHE U
KOHCTPYHPOBaHUE
CTPOUTEITBHBIX
KOHCTPYKIIUH 3MaHUI U
COOPYKEHHUU
MIPOMBIIIICHHOTO M
IPaKIaHCKOTO Ha3HAYCHUS

[1K-2.5 BeinosiHseT pacyeTsl
CTPOUTENbHBIX KOHCTPYKIIUH
31aHus (CoopyKeHus),
OCHOBAHMH 110 TIEPBOU U
BTOPOI1 rpyInam npeesibHbIX
COCTOSIHUI

3HaeT
OCHOBBI pacueToB CTPOUTENBHOM
KOHCTPYKIIUH, 3/1aHus (coopysxeHus),

OCHOBaHHA IIO HepBOﬁ,
MMpCaACIbHBIX COCTOSIHUM

BTOpPOH TIpynmnam

yMmeet
BBITIOJHSATH pacueTsl CTPOUTENHHOM
KOHCTPYKIIUH, 3/1aHus (coopysxeHus),

OCHOBaHUSl IO MEpPBOH,
MpEeACIIbHBIX COCTOSIHUI
BJIajieeT

pacyeTamMu  CTPOMTEIIBHOM  KOHCTPYKLIMH,
3naHus (COOpYKEeHHUs), OCHOBaHUS MO MEPBOii,
BTOPOM rpynmnam npeAeabHbIX COCTOSHUI

BTOpPOW TIpynmnam

IIK-2 Cnocoben
MIPOBOJIUTH PACUETHOE
000CHOBaHHE U
KOHCTPYUPOBAHUE
CTPOUTETHHBIX
KOHCTPYKIMU 3JaHUN U
COOPYKEHHU
MIPOMBIIIUICHHOTO U
rPaKIaHCKOTO Ha3HAYCHUS

[1K-2.6 OcymecTBiusier
KOHCTpYUpPOBaHUE U
rpaduueckoe opopmiacHUE
IIPOEKTHOM TOKYMEHTallMH Ha
CTPOUTEINBHYIO KOHCTPYKIIUIO

3HaeT
OCHOBBI KOHCTPYHUpPOBaHUS M TIpapuuecKoro
opopMIIEHHUSI TPOEKTHOW JOKYMEHTAllUM Ha
CTPOUTENIbHYIO KOHCTPYKIIMIO

ymeer

OdopMIIITh TIPOCKTHYIO JTOKYMEHTAIlUIO Ha
CTPOUTENIbHYIO KOHCTPYKIIMIO

BJajJeeT

I'paduueckumu nporpaMmamMu




[1K-2 Crocoben
MIPOBOJIMTH PAaCcUETHOE

I1K-2.7 [IpencraBnsier u
3aIUIIAET PE3YJIbTAThl PabOT

000CHOBaHUE U 110 pacyeTHOMY 0OOCHOBAHHIO
KOHCTPYHUPOBAHHE U KOHCTPYHPOBaHUIO
CTPOUTENBHBIX CTPOUTENBHBIX KOHCTPYKIUH U
KOHCTPYKIIUH 37aHUN U OCHOBAHHUS 3JIaHHS
COOPYKCHHM (coopyxeHus)

IMPOMBIIIJICHHOI'O U
TpaXXJaHCKOI'O Ha3HAUYCHUA

IMPOMBIIIJIICHHOI'O WUJIN
TpaXXJaHCKOI'O Ha3HAUYCHUA

3HaeT

MPEJCTABIICHHE W 3allUTa Pe3yJbTaTOB paboT
o pacyeTHOMY 000CHOBaHUIO "
KOHCTPYHUPOBAHUIO CTPOUTEIHLHOM
KOHCTPYKITUH 3/1aHUS (coopyxeHus)
IPOMBIIIJICHHOTO U TPaKIaHCKOT'O Ha3HAYCHUS
ymeeT

NPEACTaBISITh U 3alIMINATh PE3yIbTaThl padoT
o pacyeTHOMY 00OCHOBaHHUIO "
KOHCTPYHUPOBAHHIO CTPOUTEIBHOM
KOHCTPYKITUH 3/1aHUS (coopyxeHus)
MIPOMBIIIIJICHHOTO ¥ TPAXKIaHCKOTO Ha3HAYCHUS
BJIajieeT

TpeOOBaHUSMHU HOPM

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTeIbHOM NIPOrpaMMBbI

Jannast tuciuiuiviHa (MOoAysb) BKiItoueHa B biok «lucuunnunel, Mmoxyau» b1.0.18.02 ocHoBHOM
npodeccuonansHOM 00pa3zoBaTesbHOM porpammel 08.03.01 CTpouTenbCTBO U OTHOCHTCS K 00sI3aTSIILHOM
4yacTH y4eOHOro IJIaHa.

Ne IToe LeCTR N —— Konx n HanMeHOBaHME HHIMKATOpa
/o pea YIOUHE Jtch JOCTH)KEHUST KOMITETCHIIUU
1 |HmxenepHas rpaduka OIIK-1.9
OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK
2 |Crpoutensubie MaTepuansl. YacTs 1 39
3 |TexHuueckas MeXaHUKa OIIK-1.4, OIIK-1.5
OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK
4 | CtpouTtenbHble MaTepuaisl. YacTs 2 39
5 | ConpoTuBiieHHE MaTEPUATIOB OIlK-3.2
OIIK-3.1, OIIK-3.2, OIIK-3.4, OIIK
-3.5, OIIK-3.6, OIIK-4.1, OIIK-4.2,
6 lo i . OIIK-4.3, OIIK-4.4, OIIK-6.1, OIIK-
CHOBBI aPXUTEKTYPHO-CTPOUTEIbHBIX KOHCTPYKLIUH 6.2, OITK-6.3, OIIK-6.5, OITK-6.6,
OIIK-6.7, OIIK-6.8, OIIK-6.10,
OIlK-6.11
7 I/IH(bopMauHE)HHHe TEXHOJIOTHUH pacyeTa CTPOUTEITBHBIX TIK-6.1, TTK-6.2, TIK-6.3, TIK-11.4
KOHCTPYKIIUH
8 WNHudopmanroHHbIe TEXHOJIOTUH IpaduyecKoro OIIK-2.2, TTK(1)-1.1, TTK(1T)-1.2,
ITPOEKTUPOBAHMUS ITK(11)-1.3
OIIK-8.1, OIIK-8.2, OIIK-8.3, OIIK
9 |TexHONOTHH CTPOUTENBHBIX TPOIIECCOB

-8.4, OIIK-9.5, OIIK-9.6

WNnxenepnas rpaduka
CTyIneHT TOJKEH:

3HaTh: OCHOBHBIE MPaBUJIA BBIIIOJIHEHUS U O(POPMIIEHUSI KOHCTPYKTOPCKOM TOKYMEHTAIINH;
YMeTh: UCHOIB30BaTh rpapuecKre METO bl pEIIeHUS 3a/1a4, CBSI3aHHBIX C U300paKeHUEM
FeOMETPUUECKUX 00Pa30B, X PACHOJIOKEHUEM U B3aUMOJIEHCTBUEM B IIPOCTPAHCTBE;

BiageTs: mpakTHUeCKMMU HAaBBIKAMM YTE€HHUS U TEXHUKH BBIITOJIHEHUS YEPTEKEN.




CTyIneHT NOJKEH:
3HAaTB:

- METOJIbI HCCIICIOBAHUS PAOOTHI KOHCTPYKIIMI M X 3JIEMEHTOB;

- BUJIbI HAMIPS’KEHHO-1€(POPMHUPOBAHHBIX COCTOSIHUNA KOHCTPYKIUI;
- OCHOBBI pacyeTa M0 MPeeIbHBIM COCTOSHUSM.

VYMerTs:

- IPaBUJIBHO 33J1aBaTh PACYETHHIE CXEMbI TPOCTEHIIINX KOHCTPYKIUH;
- HaXOJIUTh OMOPHBIE peaklUu U HauOoJiee OMacHbIe CEYCHUS B 3JIEMEHTAaX KOHCTPYKIIHIA.

Bnaners:

- HaBbIKaMU pabOThl C HOPMATUBHOM JIUTEPATYPOI;

- YMCTb pa60TaTB C SJICKTPOHHBIMHA 0azamMu JaHHBIX.

n/a

[Tocnenyromume TUCIUTIIIMHBI

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

1 [IIpoexTHas mpakTHKa

TIK-1.2, TIK-1.3, TIK-1.4, TTK-1.5,
MK-1.6, TIK-2.1, TIK-2.2, TIK-2.3,
MK-2.4, TIK-2.5, TTIK-2.6, TIK-3.1,
TK-3.2, TIK-3.3, TIK-3.4, TIK-3.5,
TIK-8.2, TIK-8.4, TTK-8.5, TIK-8.6,
MIK-8.7, TIK-9.4, TTIK-4.1, TIK-4.2,
TIK-4.3, TIK-4.4, OTIK-6.1, OTIK-6.2,
OI1K-6.3, OIIK-6.4, OITK-6.5, OTIK-
6.6, OTIK-6.7, OITK-6.9, OTIK-6.10,
OI1K-6.15, OITK-6.16, OTTK-8.3

4. O0beM TUCHHUILTHHBI (MOYJIfA) B 3a4€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alomuxcs ¢ npenojgaparesieM (1Mo BUaaM y4eOHbIX
3aHATHI) U HA CAMOCTOSAATEJIbHYI0 padoTy 00y4Yaromuxcst

Cemectp
M3 Hux yacel Ha
. Bcero
Bun yueOHolt paboThl NIPaKTUYECKYIO
Hacos TIOATOTOBKY 7 8
KonTakTHas padora 56 32 24
Jlexumonnsie 3auatus (JIek) 28 0 16 12
Jlaboparophsie 3ausaTus (J1ad) 4 4 4
[Ipaktuueckue 3ausatus (Ilp) 12 12 6 6
IIpaktrueckue 3ansatus B ceccuto (1133) 12 12 6 6
Hnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 2,55 1,5 1,05
KOHCYJIbTAIIUHU 110 KYypCOBOU paboTe (IPOeKTy), 14 1 04
KOHTpOJIbHBIM pabotam (PI'P) ' '
KOHTaKkTHas paboTa Ha aTTecTaluio (CAada 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI 0,65 0,25 0,4
(TmpoekTa); cnada KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHasi paboTa Ha aTTECTAIMIO B CECCHIO
(KoHCYNBTAIUS TIEpEe/T SK3aMEHOM H cada 0.5 0.25 0,25
Yachl HA KOHTPOJIb 12,5 3,75 8,75
CamocrositeibHast padora (CP) 252,95 106,75 146,2
O6mast Tpya10eMKOCTh TUCHUIIIMHBI (MOTYJIsA)
yacel: | 324 144 180
3aYeTHbIE eIMHMIIbI: 9 4 5




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

Pasgensl IUCHUIUINHEI

Cemectp

KonTtakTHast paboTta (110 yueOHBIM

3aHATHUAM), Hac.

JCKIHH

I13

JIP

U3 HUX
Ha
HPaKTH-
YECKYIO
HOJro-
TOBKY

BCEro

BCEro

U3 HUX
Ha

YECKYIO
HOJro-
TOBKY

HIPaKTH-

BCEro

13 HUX
Ha

YeCKyI0
MOATO-
TOBKY

MPaKTH-

CP

Bcero,
qac.

Kon
HUHIUKATOP
a
OCTHIKEHHU
i
KOMIIETEHI]
HH

1 paznen. 01. OOmue cBeneHus
0 METAJUTMYCCKHUX
KOHCTPYKLUAX

1.1.

Kparkas ucropust pa3Butus
METaJUIMYECKUX KOHCTPYKLIHN

0,24

0,5

0,5

0,74

TTK(LL)-
1.1, TIK
(10)-1.2,
TTK(LL)-
1.3, TIK
(10)-1.4,

TIK(TL)-
1.5, OIIK-

3.5, OIIK-
6.8, OIIK-
6.11

1.2.

JlocTonHCTBA M HEAOCTATKU
METAJUIMYECKUX KOHCTPYKIIUN

0,24

0,24

TTK(LL)-
1.1, TIK
(10)-1.2,
TTK(TL)-
1.3, TIK
(10)-1.4,

TIK(TL)-
1.5, OIIK-

6.11

1.3.

OpraHI/ISaHI/IH MIPOCKTUPOBAHUA
METANNIMYCCKUX KOHCTI)YKI_II/Iﬁ

0,24

0,24

TTK(TL)-
1.1, TIK
(10)-1.2,
TTK(TL)-
1.3, TIK
(10)-1.4,

TIK(1L)-
1.5, OIIK-

3.5, OIIK-
6.11




TIK(L)-

1.1, IIK
(ID-1.2,
PanmonanbeHblie 061acTi ?E(ﬁﬁ
1.4. | npuMeHeHUsT METAJUTHYECKUX 0,24 8,64| 8,88 (];[)’_ 14
KOHCTPYKL U K (H')_’
1.5, OIIK-
6.11,
OIIK-3.5
2. |2 paznmen. 02. Knaccudukanus,
CTpOCHHE U CBOICTBA
MaTepuasoB
TTK(ID)-
1.1, IIK
Merammueckue KOHCTPYKLIUH. %2&5_’
0.1, |Knaccuduraiuus, odue 0,24 39| 414 | 13.1K
CBOWCTBA U KPUCTAITNIECKOE (I1)-1.4
CTPOEHUE METAJIJIOB U CIJIABOB K (Li)"
1.5, OIIK-
6.11
K (LD)-
1.1, IIK
(ID)-1.2,
TTK(LD)-
29, Knaccudukanus 1 MapkupoBKa 0,24 055| 079 1.3, TIK
KOHCTPYKIIMOHHBIX MaTEPHAIIOB (I1)-1.4
TTK(ID)-
1.5, OIIK-
6.11
TTK(ID)-
1.1, IIK
CBolicTBa KOHCTPYKIIMOHHBIX (I)-1.2,
MaTepuasoB, BIUSHUE TTK(1T)-
2.3. | actudecko aedopmaru, 0,24 11| 1,34 1.3, IIK
HarpeBa M OXJIAKJICHUS Ha (I)-1.4,
CTPYKTYpY U CBOMCTBa TTK(LL)-
1.5, OIIK-
6.11
TTK(LD)-
1.1, TIK
(ID)-1.2,
Bb100p KOHCTPYKIIMOHHBIX TTK(LT)-
2.4. | MmaTepuanoB AJis U3TOTOBICHUS 0,24 11| 1,34 1.3, IIK
METAININYECKUX KOHCTPYKLNN (1D)-1.4,
TTK(ID)-
1.5, OIIK-
6.11
3. |3 paszmen. 03. CrpoutenbHbie

cTajin




3.1

OO01Me cBEIEHUS O
CTpOI/ITeJIBHbIX cTaiiax

0,12

0,5

0,5

4,39

5,01

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

3.5, OIIK-
6.8, OIIK-
6.11

3.2.

OCHOBHEBIE CBOMCTBA
CTPOUTEIIBHBIX CTajei

0,12

0,12

TTK(LL)-
1.1, TIK
(I)-1.2,
TTIK(LD)-
1.3, TIK
(I0)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

3.3.

CriocoObI MPOM3BOICTBA
cTainen

0,12

0,12

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(TL)-
1.5, OIIK-

6.8, OIIK-
6.11

3.4.

Knaccudukanuuu cranei

0,12

0,12

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

3.5, OIIK-
6.11

3.5.

XUMHUYECKUH COCTaB
CTPOUTENBHBIX CTaNeH

0,12

0,12

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11




3.6.

Mexanuueckue cBOCTBa
CTPOUTEIBHBIX CTajei

0,12

0,12

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

3.5, OIIK-
6.11

3.7.

MapxkupoBka cranen

0,12

0,12

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(ID)-1.4,

TIK(TL)-
1.5, OIIK-

6.8, OIIK-
6.11

3.8.

Br16op craneit ais
CTPOUTEIIbHBIX KOHCTPYKITHI

0,12

0,12

HK(LL)-
1.1, TIK
(ID)-1.2,
HK(LL)-
1.3, TIK
(I)-1.4,

MK (L))
1.5, OIIK-

6.11

4 paznen. 04. CoprameHT

4.1.

ITpokaTtHble npoduam

0,31

0,5

0,5

6,39

7,2

TTK(LD)-
1.1, TIK
(ID-1.2,
TTK(1D)-
1.3, IIK
(ID-1.4,

TIK(LD)-
1.5, OIIK-

6.11,
OIIK-3.5

4.2.

X0JI0AHOTHYTBIE TPODUITN

0,31

0,31

HK(1D)-
1.1, TIK
(1)-1.2,
HK(1D)-
1.3, TIK
(I)-1.4,

HK(LL)-
1.5, OTIK-

6.11




4.3.

CocraBHbIe (CBapHBIC)
npoduiH

0,31

0,31

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.8, OIIK-
6.11

5 pazzen. 05. Metoauka
pacyéra 1o npeacbHbIM
COCTOAHUAM

5.1.

Kpatkas ucropus pa3Butus
METOJIOB pacyera

0,19

0,5

0,5

7,39

8,08

TTIK(LD)-
1.1, TIK
(I)-1.2,
TIK(LD)-
1.3, TIK
(I0)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

5.2.

OCHOBHBIE dTanbl
MIPOSKTUPOBAHHUS

0,19

0,19

TTK(LD)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

3.5, OIIK-
6.8, OIIK-
6.11

5.3.

OcHoBbl pacuera MK no
METOJly NPEAEIBHBIX
COCTOSIHUM

0,19

0,19

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11

5.4.

HopmatuBHbIe 1 pacy€THBIE
CONPOTUBIICHUS CTaIN

0,19

0,19

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11




5.5.

Bubl Harpy3ok U BO31€MCTBHI
Ha 3JIaHUsI K COOPYKCHUS

0,19

0,19

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.8, OIIK-
6.11

6 pazzgen. 06. bonToBbie
COEIUHEHHUS

6.1.

JlocToMHCTBa M HEAOCTATKH
0O0JITOBBIX COEOUHEHUN

0,1

0,5

0,5

6,39

6,99

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LD)-
1.3, TIK
(I0)-1.4,

TIK(LD)-
1.5, OIIK-

3.5, OIIK-
6.11,
OIIK-6.8

6.2.

Pa3buBka oTBepcTHIt 1IsI
00/ITOB

0,1

0,1

HK(LL)-
1.1, TIK
(ID)-1.2,
HK(LL)-
1.3, TIK
(ID-1.4,

MK (L)-
1.5, OIIK-

6.11

6.3.

Knaccor IMPOYHOCTHU 00IITOB

0,1

0,1

TTK(LD)-
1.1, TIK
(ID-1.2,
TTK(1D)-
1.3, IIK
(ID-1.4,

HK(LL)-
1.5, OTIK-

6.8, OIIK-
6.11




6.4.

Pabota u pacu€t 601TOBBIX
COCIMHEHUH1, BBITIOJIHSAEMBIX
0€3 KOHTPOJIUPYEMOTO
HATSDKECHUS

0,1

0,1

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.8, OIIK-
6.11

6.5.

[IpoBepka nmpodyHoCTH
0cnabJICHHOTO CeYCHHUS

0,1

0,1

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11

6.6.

@pUKIMOHHBIE COSAMHEHUS Ha
BBICOKOITPOYHBIX 00JITax C
KOHTPOJHMPYEMBIM HATsDKEHUEM

0,1

0,1

TTK(LD)-
1.1, 1K
(1)-1.2,
TTK(LD)-
1.3, IIK
(1)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

6.7.

TexHosorus BHIOTHEHUS
COCIMHEHMI Ha
BBICOKOITPOYHBIX O0Tax

0,1

0,1

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(10)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

6.8.

HOHFOTOBK& BBICOKOHpO‘-IHBIX
00JITOB, Ta€K M IIai0 K
BBITIOJIHCHUKO COCAUHCHUA

0,1

0,1

HK(LL)-
1.1, IIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

HK(LL)-
1.5, OTIK-

6.11




6.9.

AmnkepHble ((GyHIaMEHTHBIE)
O0NTHI

0,1

0,1

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

7 paznen. 07. CBapHbie
COETMHEHUS

7.1.

JlocToMHCTBa M HEAOCTATKH
coenuaenui MK

0,08

0,5

0,5

4,39

4,97

HK(LL)-
1.1, TIK
(ID)-1.2,
HK(LL)-
1.3, TIK
(I)-1.4,

MK (L)
1.5, OIIK-

3.5, OIIK-
6.11,
OIIK-6.8

7.2.

OcHoBHBIE BHUJIbI CBAPKU,
IMPUMEHACMBIC B CTPOUTECIILCTBC

0,08

0,08

HK(LL)-
1.1, TIK
(ID)-1.2,
HK(LL)-
1.3, IK
(I)-1.4,

MK (LD)-
1.5, OIIK-

6.8, OIIK-
6.11

7.3.

Buapl cBapHBIX COeTMHEHUI

0,08

0,08

HK(LL)-
1.1, TIK
(ID-1.2,
HK(LL)-
1.3, TIK
(ID-1.4,

MK (L)-
1.5, OIIK-

6.11

7.4.

Krnaccudukanuu cBapHbIX
IIIBOB

0,08

0,08

HK(D)-
1.1, IK
(1)-1.2,
HK(LL)-
1.3, TIK
(ID)-1.4,

TIK(LD)-
1.5, OIIK-

6.8, OIIK-
6.11




7.5.

KoncTpynposanue coequHeHH
CO CTBIKOBBIMH ILIBaMU

0,08

0,08

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

7.6.

Br160p cBapouHbIX MaTepHajoB

0,08

0,08

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

1.1.

Pacuer coenunennii co
CTBIKOBBIMH IIIBAMH

0,08

0,08

TIK(LD)-
1.1, 1IK
(1)-1.2,
TIK(LD)-
1.3, TIK
(1)-1.4,

MK (L)
1.5, OIIK-

6.11

7.8.

KonctpykTuBHbIe TpeOOBaHMS
K COCIMHEHUSIM C YTJIOBBIMU
IBAMH

0,08

0,08

TIK(L)-
1.1, IIK
(I)-1.2,
MK (L])-
1.3, IIK
(I)-1.4,

MK (L)-
1.5, OIIK-

6.11

7.9.

Buzel coennHenui ¢ yriioBbIMU
IIBaMH

0,08

0,08

TIK(L)-
1.1, IIK
(I)-1.2,
MK (L))~
1.3, IIK
(I)-1.4,

TTK(1D)-
1.5, OTIK-

6.11

7.10

KOHI_ICHTpaI_[I/IH HaIIPS?KCHU A
IIpu CBApKe

0,08

0,08

HK(D)-
1.1, TIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

MK (LD)-
1.5, OIIK-

6.11




7.11.

Pacuer YIJIOBBIX IIIBOB

0,08

0,08

TTK(LL)-
1.1, TIK
(10)-1.2,
TTK(LL)-
1.3, TIK
(10)-1.4,

TIK(TL)-
1.5, OIIK-

6.11

7.12

Oco0eHHOCTH pacueTa YIJIOBBIX
IIBOB KPEIJIEHUS YT OJIKOB

0,08

0,08

TTK(TL)-
1.1, TIK
(10)-1.2,
TTK(LL)-
1.3, TIK
(10)-1.4,

TIK(TL)-
1.5, OIIK-

6.11

7.13

TexHonornueckue TpedOBaHUS
K CBapHBIM COCIMHEHUAM

0,08

0,08

TTIK(TL)-
1.1, 1IK
(10)-1.2,
TTIK(TL)-
1.3, 1K
(10)-1.4,

TIK(IL)-
1.5, OIIK-

6.8, OIIK-
6.11

8 paznen. 08. M3roroBnenue
CBapHbBIX METAJUINYECKUX
KOHCTPYKIUHI

8.1.

TexHomorus CBAapOYHBIX pa60T
B CTPOUTCIILCTBC

0,24

0,4

0.4

2,2

2,84

TK(LD)-
1.1, IIK
(-1.2,
TK(LD)-
1.3, IIK
(I)-1.4,

TK(LD)-
1.5, OIIK-

6.11

8.2.

CBapI/IBaCMOCTB YTICPOAUCTBIX
" JICTUPOBAHHBIX crajiei

0,24

0,44

0,68

TTK(LD)-
1.1, IIK
(-1.2,
TK(LD)-
1.3, IIK
(I)-1.4,

MK (LD)-
1.5, OIIK-

6.11




8.3.

CBapouHble HallpsDKEHUS U
nedopmanun

0,24

0,44

0,68

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

8.4.

JleeKThl U KOHTPOJIb KauecTBa
CBapHBIX METAJTHYECKUX
KOHCTPYKIUMA

0,24

0,1

0,1

1,32

1,66

TIK(L)-
1.1, IIK
(I)-1.2,
MK (LD)-
1.3, IIK
(I)-1.4,

TIK(T)-
1.5, OIIK-

6.11

9 paznen. 09. banoyHble KJIETKH
Y HACTUJIBI

9.1

Kparkas ucropus pa3Butus
dbopM cedeHus Oayok

0,14

0,5

0,5

2,73

3,37

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(LD)-
1.3, TIK
(I0)-1.4,

TIK(LD)-
1.5, OIIK-

6.11,
OIIK-6.8

9.2.

DddexTuBHBIE cCeueHUs OaloOK

0,14

0,14

MK (L])-
1.1, IIK
(I)-1.2,
MK (L))-
1.3, IIK
(I)-1.4,

TIK(LD)-
1.5, OIIK-

6.8, OIIK-
6.11

9.3.

Kinaccudukammm 6amox

0,14

0,14

HK(1D)-
1.1, TIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

HK(LL)-
1.5, OTIK-

6.11




9.4.

CriocoOwI onpaHus 6ok

0,14

0,14

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

3.5, OIIK-
6.11

9.5.

Tunoe! OAJIOYHBIX KIETOK

9.6.

V311b1 conpsixeHust 6amox

0,14

0,14

TTIK(LD)-
1.1, TIK
(I)-1.2,
TTIK(LD)-
1.3, TIK
(I0)-1.4,

MK (L)
1.5, OIIK-

6.11

9.7.

Hecymme nactuiibl 6amoyHbIx
KJIETOK

0,14

0,14

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

MK (L)
1.5, OIIK-

6.11

9.8.

Pacuer cTraipHOTrO HacTUIIA

0,14

0,14

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.8, OIIK-
6.11

10.

10 paznen. 10. Pacuér
MPOKATHBIX OaJIoK

10.1

Br16op mapku cranu

0,1

0,5

0,5

7,39

7,99

HK(1D)-
1.1, TIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

MK (L))
1.5, OIIK-

6.11




10.2

CO6op Harpy3ok

0,1

0,1

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

10.3

IIepexo OT KOHCTPYKTUBHOU
CXEMBI K pacy€THOMU

0,1

0,1

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

10.4

Omnpenenenne pacu€THBIX
YCHIINN

0,1

0,1

TIK(L)-
1.1, IIK
(I)-12,
MK (L))~
1.3, IIK
(ID-1.4,

MK (L)
1.5, OIIK-

6.11

10.5

[Toxgbop ceuenus

0,1

0,1

TIK(L)-
1.1, IIK
(I)-1.2,
MK (L])-
1.3, IIK
(I)-1.4,

MK (L)-
1.5, OIIK-

6.11

10.6

[TpoBepku MPUHSATOrO CEYEHUS

0,1

0,1

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(10)-1.4,

TTK(1D)-
1.5, OTIK-

6.11

10.7

ObecrieueHne MPOYHOCTU
CTE€HKH MTOCTaHOBKOMH
MOTIEPEYHBIX pedep

0,1

0,1

HK(D)-
1.1, TIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

MK (LD)-
1.5, OIIK-

6.11




10.8

Pacuer Ganok Ha o01IyIO
YCTOWYHUBOCTD

0,1

0,1

TTK(LL)-
1.1, TIK
(10)-1.2,
TTK(LL)-
1.3, TIK
(10)-1.4,

TIK(TL)-
1.5, OIIK-

6.11

10.9

VYyer ynpyro-miacTuyeckoi
paboThI CTAJIM IPU pacueTe
MPOKATHBIX OaloK

0,1

0,1

TTK(TL)-
1.1, TIK
(10)-1.2,
TTK(LL)-
1.3, TIK
(10)-1.4,

TIK(TL)-
1.5, OIIK-

6.11

11.

11 paznen. 11. [Togbop cedennmii
COCTaBHBIX OaI0K

11.1.

Ornpenenenue Harpy3oK u
Nepexo/i OT KOHCTPYKTUBHOM K
pacu€THol cxeme

0,31

0,5

0,5

7,39

8,2

TIK(1L)-
1.1, TIK
(ID-1.2,
TIK(LD)-
1.3, TIK
(ID-1.4,

TIK(II)-
1.5, OIIK-

6.11,
OIIK-6.8

11.2.

Haznauenue MpEaABApUTCIIbHBIX
pa3MEpoOB CCUCHUA

0,31

0,31

TIK(LL)-
1.1, TIK
(ID-1.2,
TIK(D)-
1.3, TIK
(ID-1.4,

TIK(LD)-
1.5, OIIK-

6.11

11.3.

N3menenune ceueHus 0aoK

0,31

0,31

TIK(1L)-
1.1, TIK
(ID-1.2,
TK(1L)-
1.3, TIK
(ID)-1.4,

TIK(LL)-
1.5, OIIK-

6.11

12.

12 pazpen. 12. ITpoBepku u
ONTUMHU3ALMS TPEABAPUTEIIHHO
MPUHSTOTO CeUeHUs OaKu




121

[IpoBepka npuHATOrO CEYEHUs
10 TIEPBOU TPYIIE TPEAETBHBIX
COCTOSTHUI

0,13

0,5

0,5

6,65

7,28

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

3.5, OIIK-
6.11

12.2

[IpoBepka mpuHATOrO CEYEHUS
110 BTOPOH TPYIIIIE MPEeIeIbHBIX
COCTOSTHUU

0,13

0,13

TIK(L)-
1.1, IIK
(I)-1.2,
MK (LD)-
1.3, IIK
(I)-1.4,

TIK(T)-
1.5, OIIK-

6.11

12.3

[IpoBepka u obecrieueHue
MECTHOHM yCTOMYUBOCTH
C)KaToro rnosca

0,13

0,13

TTK(LD)-
1.1, 1K
(1)-1.2,
TTK(LD)-
1.3, IIK
(1)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

12.4

[TpoBepka u obecrnieueHue
MECTHOM YCTOMYHUBOCTH CTEHKHU

0,13

0,13

TK(L)-
1.1, IIK
(I)-1.2,
MK (L))~
1.3, IIK
(I)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

12,5

AHanu3 HanpsKEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUS
Oayku

0,13

0,13

HK(LL)-
1.1, IIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

HK(LL)-
1.5, OTIK-

6.11




12.6

CHIKEHNE TOJIINHBI CTEHKHU
OaJIKM 10 MUHUMAJILHBIX
3HAYCHUHU

0,13

0,13

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

12.7

VTounenune pasMEPOB I105ACOB

0,13

0,13

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

13.

13 paznen. 13. Y3nb1 6anok

131

PacueT nosCHBIX IBOB

0,16

0,5

0,5

4,39

5,05

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.8, OIIK-
6.11

13.2

Pacuér u xoHCTpyHpOBaHue
Y3JI0B CONPsKEHUs Oaok ¢
KOJIOHHaMH

0,16

0,16

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11

13.3

Pacuér u xoHCcTpYyHpoBaHue
MOHTaKHOTO CThIKa Ha
BBICOKOITPOYHBIX O0ITax

0,16

0,16

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.8, OIIK-
6.11




13.4

Pacuér u xoHCcTpYyHpoBaHue
MOHTa@HOT'O CTBbIKa Ha CBapKe

0,16

0,16

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

135

Pacuér u xoHCcTpYyHpoBaHue
3aBOJICKOIO CTBIKA

0,16

0,16

TIK(L)-
1.1, IIK
(I)-1.2,
MK (LD)-
1.3, IIK
(I)-1.4,

TIK(T)-
1.5, OIIK-

6.11

13.6

Pacuer u xoHCTpYHpOBaHue
y371a COTpsDKEeHUsT 0aJoK Ha
Oonrax

0,16

0,16

TIK(L)-
1.1, IIK
(I)-12,
MK (L))~
1.3, IIK
(ID-1.4,

TIK(LD)-
1.5, OIIK-

6.11

14.

14 paznen. 14. LlenTpansHo
C)KaTble KOJIOHHBI CIIOIIHOTO
CEUYECHUS

141

O6H.II/IC CBCACHHA O KOJIOHHAx

0,14

7,39

8,53

MK (L])-
1.1, IIK
(I)-1.2,
MK (L))-
1.3, IIK
(I)-1.4,

TIK(LD)-
1.5, OIIK-

6.8, OIIK-
6.11

14.2

OO61ue ceeneHus oo
YCTOWYUBOCTH IIEHTPATIBHO
COKATBIX CTEPKHEU

0,14

0,14

HK(1L)-
1.1, IIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

TTK(D)-
1.5, OTIK-

6.8, OIIK-
6.11




14.3

IIepexo OT KOHCTPYKTUBHOM K
pacyeTHOl cxeme

0,14

0,14

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

14.4

KomimoHOBKa cocTaBHOTO
CCUCHUA CTCPIKHA

0,14

0,14

TTIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(I)-
1.5, OIIK-

6.8, OIIK-
6.11

145

[IpoBepku MPUHITOrO CEUYCHUS
CTEepPXKHS

0,14

0,14

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LD)-
1.3, IIK
(I)-1.4,

MK (L))
1.5, OIIK-

6.11

14.6

ObecnieueHre MECTHOM
YCTOMYUBOCTH 3JIEMEHTOB
CEUYCHUS

0,14

0,14

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(1D)-
1.3, IIK
(I)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

14.7

KonctpykTuBHOE 0popmiieHHe
CTEPKHS KOJIOHHBI

0,14

0,14

HK(LL)-
1.1, TIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

HK(LL)-
1.5, OTIK-

6.11

15.

15 paznmen. 15. LlenTpaneHo
C)KaThl€ KOJIOHHBI CKBO3HOTO
CeUeHMS




15.1

AJITOpUTM pacdeTa CTepKHs
KOJIOHHBI CKBO3HOT'O CEUEHUS

0,12

7,39

8,51

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

15.2

[TonGop ceuenus crepx Hs
OTHOCHUTEJIbHO MaTepHalIbHOM
ocu

0,12

0,12

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

15.3

[TonGop ceuenus cTepx Hs
OTHOCHUTEIBHO CBOOOIHONH OCH

0,12

0,12

TIK(LD)-
1.1, 1K
(1)-1.2,
TIK(LD)-
1.3, IIK
(1)-1.4,

TIK(LD)-
1.5, OIIK-

6.8, OIIK-
6.11

154

KommoHoBKa u OIIPCACIICHUC
reoOMCTPHUICCKUX
XaPAKTCPUCTHUK CCUHCHUA

0,12

0,12

TTIK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(10)-1.4,

MK (L)-
1.5, OIIK-

3.5, OIIK-
6.11

155

[IpoBepka yCcTOMYMBOCTH
MIPUHSATOTO CEYEHHUS

0,12

0,12

HK(LL)-
1.1, TIK
(1)-1.2,
HK(LL)-
1.3, TIK
(ID)-1.4,

TTK(D)-
1.5, OTIK-

6.11




15.6

Pacuer COCIMHHNTCIIbHBIX
IIJTaHOK

0,1

0,1

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, 1K
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.8, OIIK-
6.11

15.7

Pacuet packocHol pemeTku

0,12

0,12

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11

15.8

KonctpykTuBHoe odopmieHue
CTEpXHS CKBO3HOI KOJIOHHBI

0,12

0,12

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LD)-
1.3, IIK
(I)-1.4,

MK (L)
1.5, OIIK-

6.11

16.

16 paznen. 16. ba3bl kojI0HH

16.1

OcHoBHbBIC KOHCTPYKTUBHBIC
peuicHu-d 0a3 KOJIOHH

0,1

7,39

8,49

HK(LL)-
1.1, TIK
(ID-1.2,
HK(LL)-
1.3, TIK
(ID-1.4,

TIK(LD)-
1.5, OIIK-

3.5, OIIK-
6.11,
OIIK-6.8

16.2

Pacuer u koHCTpYHpOBaHUE
6a3bl C TpaBepcamu

0,15

0,15

HK(1D)-
1.1, TIK
(1)-1.2,
HK(1D)-
1.3, TIK
(I)-1.4,

HK(LL)-
1.5, OTIK-

6.11




16.3

Ornpenenenne pa3MepoB
OIOPHOM IUIUTHI B IIJIaHE

0,15

0,15

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

16.4

OrnpesenieHne TONIIUHBI
ONOPHOM IUIUTBI

0,15

0,15

TIK(L)-
1.1, IIK
(I)-1.2,
MK (LD)-
1.3, IIK
(I)-1.4,

TIK(T)-
1.5, OIIK-

6.11

16.5

Pacuér Tpasepcsl

0,15

0,15

TIK(L)-
1.1, IIK
(I)-12,
MK (L))~
1.3, IIK
(ID-1.4,

TIK(LD)-
1.5, OIIK-

6.11

16.6

Pacuér u xoHCTpyHpOBaHue
JIOMOJTHUTEBHBIX PEOEP

0,15

0,15

TIK(L)-
1.1, IIK
(I)-1.2,
MK (L])-
1.3, IIK
(I)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

17.

17 paznen. 17. OronoBku
KOJIOHH

17.1

OcHoBHBIC KOHCTPYKTUBHBIC
peuICHus OroJIOBKOB KOJIOHH

0,24

7,39

8,63

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11,
OIIK-6.8




17.2

Pacuér onopHoro pedpa

0,24

0,24

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, 1K
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

17.3

Pacuért 00KOBBIX IIJIAHOK

0,17

0,17

TIK(L)-
1.1, IIK
(I)-1.2,
MK (LD)-
1.3, IIK
(I)-1.4,

TIK(T)-
1.5, OIIK-

6.11

17.4

Pacuer u xoHCTpYHpOBaHue
OTr'0JIOBKA KOJIOHHBI ITPU
IIPUMBIKAHUU OaJIOK COOKY

0,24

0,24

TIK(L)-
1.1, IIK
(I)-12,
MK (L))~
1.3, IIK
(ID-1.4,

TIK(LD)-
1.5, OIIK-

6.11

18.

18 paznen. Mnas koHTakTHas
pabora 7-i cemecTp

18.1

Kypcogoii npoekt "Pabouas
TIOMIA/IKA MPOMBITIIIEHHOTO
3nanus"

1,25

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.8, OIIK-
6.11

19.

19 paznen. Kontponn

19.1

3ayeT ¢ OLEHKOH

10

OIIK-
6.11, I[IK

(I)-1.1,
TTK(1D)-
1.2, TIK
(10)-1.3,
TTK(1D)-
1.4, TIK

(ID-1.5,
OIIK-6.8

20.

20 pazgen. 18. O6mime
CBEJICHUS O KapKacax




20.1

Knaccugukanum kapkacos

0,15

0,5

0,5

11,2

11,9

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11,
OIIK-6.8

20.2

Buns! kpaHoBoro
obopynoBaHus

0,15

0,15

TTK(LL)-
1.1, TIK
(I)-1.2,
TIK(LD)-
1.3, 1K
(ID)-1.4,

TIK(LD)-
1.5, OIIK-

6.8, OIIK-
6.11

20.3

OCHOBHBIE 3JIEMEHTBI KapKkaca

0,15

0,15

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(TL)-
1.5, OIIK-

6.11

20.4

TpeboBanus k kapkacam

0,15

0,15

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11

20.5

Crangapruzanus. Tunuszamus.
Yuudukanus

0,15

0,15

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11




20.6

KoMnoHOBKa KOHCTPYKTUBHOMN
CXEMBI KapKaca

0,15

0,15

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

20.7

Pa30uBKa ceTKH KOJIOHH

0,15

0,15

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

20.8

KommnonoBka nonepeyHoun
pambl

0,15

0,15

HK(LL)-
1.1, TIK
(ID)-1.2,
HK(LL)-
1.3, TIK
(I)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

20.9

[IpenBapuTensHOE Ha3HAUCHHE
pa3mepoB purens (pepm)

0,15

0,15

HK(LL)-
1.1, TIK
(ID-1.2,
HK(LL)-
1.3, TIK
(ID-1.4,

TIK(LD)-
1.5, OIIK-

6.11

21.

21 paznen. 19. Harpy3ku u
BO3JECHCTBUS

21.1

Knaccudukanus Harpy3ok Ha
3/1aHUS U COOPYKEHUS

0,16

0,5

0,5

12,2

12,91

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11,
OIIK-6.8




21.2

CoueraHusi Harpy30Kk

0,16

0,16

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

21.3

VY4yeT OTBETCTBEHHOCTH SHaHI/Iﬁ
U COOPYKEHUU

0,16

0,16

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

21.4

Orpaxjaroluye KOHCTPYKIUU
3JaHUsA

0,16

0,16

TIK(LD)-
1.1, 1K
(1)-1.2,
TIK(LD)-
1.3, IIK
(1)-1.4,

TIK(LD)-
1.5, OIIK-

6.8, OIIK-
6.11

215

[TocTostHHBIE HArpy3KH

0,16

0,16

TK(L)-
1.1, IIK
(I)-1.2,
MK (L))~
1.3, IIK
(I)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

21.6

CHeroBas Harpyska

0,16

0,16

TIK(LD)-
1.1, IIK
(1)-1.2,
HK(LL)-
1.3, TIK
(ID)-1.4,

TTK(D)-
1.5, OTIK-

6.11




21.7

BerpoBas Harpy3ka

0,16

0,16

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

21.8

Kpanossie Harpy3ku

0,16

0,16

TIK(L)-
1.1, IIK
(I)-1.2,
MK (LD)-
1.3, IIK
(I)-1.4,

TIK(T)-
1.5, OIIK-

6.11

22.

22 pazgen. 20. Cratuyeckuit
pacu€T kapkaca

22.1

Ienp cTatnyeckoro pacuéra u
CTIOCOOBI €T0 BBITTIOJTHEHUS

0,22

0,5

0,5

11,2

11,97

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(TL)-
1.5, OIIK-

6.11

22.2

BapuaHTBI pacu€THBIX CXEMBI

0,22

0,22

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11

22.3

CrniocoObl epexoa oT
KOHCTPYKTUBHOW CXEMBI K
pac4€THOU

0,22

0,22

MK (L)-
1.1, IIK
(I)-1.2,
MK (L)-
1.3, IIK
(I)-1.4,

TIK(T)-
1.5, OIIK-

6.11




22.4

IIporpaMMsl i1 CTaTUYECKOTO
pacuera

0,22

0,22

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

22.5

Onpenenenue
MPEABAPUTEIIBHBIX Pa3MEPOB
CEUYEHUI 2JIEMEHTOB PacyeTHOM
CXEMBI

0,22

0,22

TTIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(I)-
1.5, OIIK-

6.8, OIIK-
6.11

22.6

OOt anropuTm
CTaTUYECKOI0 pacyéra B
IIPOrPaMMHOM  KOMILJIEKCE

0,22

0,22

TIK(L)-
1.1, IIK
(I)-12,
MK (L))~
1.3, IIK
(ID-1.4,

TIK(LD)-
1.5, OIIK-

6.11

23.

23 pazpgen. 21. Obume
ceeaenus o pepmax. [Togdop
CEYCHUI FIIEMEHTOB

23.1

OOuue cBenenus o pepmax.
Knaccudukanuu

0,12

0,5

0,5

11,2

11,87

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(10)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

23.2

HaznaueHue BbICOTBI EPMBI C
Y4€TOM TPaHCIIOPTHOI'O
rabapura

0,12

0,12

HK(1D)-
1.1, TIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

HK(LL)-
1.5, OTIK-

6.11




23.3

CrpouTtenbHblil moaseM Gepm

0,12

0,12

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.8, OIIK-
6.11

234

ObecrieueHre YCTOWIHMBOCTH
dbepM U3 MI0CKOCTH

0,12

0,12

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11

23.5

Ceuenust 31eMEHTOB (hepM

0,12

0,12

TTK(LD)-
1.1, 1K
(1)-1.2,
TTK(LD)-
1.3, IIK
(1)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

23.6

Bo3MoxHbBIE CXEMBI
3arpyKeHHUs

0,12

0,12

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(10)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

23.7

Y4er BHEY310BOTO
MIPUJIOKEHUS Harpy3KU

0,12

0,12

HK(LL)-
1.1, IIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

HK(LL)-
1.5, OTIK-

6.11




23.8

PacuetHbie coueTanus ycunui

0,12

0,12

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

23.9

PacueTHnie JJIMHBI 3JICMCHTOB

depm

0,12

0,12

TIK(L)-
1.1, IIK
(I)-1.2,
MK (LD)-
1.3, IIK
(I)-1.4,

TIK(T)-
1.5, OIIK-

6.11

23.1

Br10op cranu [uis 31eMeHTOB
hepm

0,12

0,12

TIK(L)-
1.1, IIK
(I)-12,
MK (L))~
1.3, IIK
(ID-1.4,

TIK(LD)-
1.5, OIIK-

6.11

23.1

[TonGop ceuenuit H1eMEHTOB
(dbepM U3 apHBIX YTOJIKOB

0,12

0,12

TIK(L)-
1.1, IIK
(I)-1.2,
MK (L])-
1.3, IIK
(I)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

24.

24 pazpen. 22.
Konctpyuposanue y3110B dpepm
C 2JIEMEHTAMH U3 MTapHBIX
YTOJIKOB

24.1

Pacuér u xoHCcTpYyHnpoBaHue
PSAIOBBIX Y3JI0B

0,13

0,5

0,5

11,2

11,88

MK (L)-
1.1, IIK
(ID-12,
MK (L)-
1.3, IIK
(I)-1.4,

TIK(T)-
1.5, OIIK-

6.11




24.2

Pacuét u koHCTpynpoBaHue
y3JI0B C 3aBOJICKUM CTBHIKOM
TMOSICOB

0,13

0,13

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

24.3

Pacuér u koHCTpyHpoBaHue
YKPYIHUTEIbHBIX MOHTaKHBIX
y3JI0B

0,13

0,13

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

24.4

Pacuer u xoHCTpYHpOBaHue
y3J10B onupaHus Gepmbl Ha
KOJIOHHY

0,13

0,13

HK(LL)-
1.1, TIK
(ID)-1.2,
HK(LL)-
1.3, TIK
(I)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

25.

25 pazgen. 23. CucrteMa cBsizeit
KapKaca MpOMBIILIEHHOTO
3IaHUsA

25.1

PaszOuBka 3maHuii OOJIBIION
HpOTfDKeHHOCTI/I Ha
TEMIIEPATYPHBIE OTCEKU

0,16

0,5

0,5

11,2

11,91

TTK(LD)-
1.1, TIK
(ID-1.2,
TTK(1D)-
1.3, IIK
(ID-1.4,

TIK(LD)-
1.5, OIIK-

6.11

25.2

Knaccudukanus cpszeil mo
II0JIO’KEHHUIO B IIPOCTPAHCTBE

0,16

0,16

HK(1L)-
1.1, TIK
(1)-1.2,
HK(LL)-
1.3, TIK
(ID)-1.4,

HK(LL)-
1.5, OTIK-

6.11

25.3

PacnionoxeHne BepTUKaIbHBIX
CBA3EH IO KOJIOHHAM




25.4

CxeMmbl peleTku
BEPTHUKAIbHBIX CBSI3€H 110
KOJIOHHaM

0,16

0,16

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

25.5

V316l cBI3el

25.6

I'ubkue cBs3u ¢
MIpEABAPUTEILHBIM
HaATSOKCHHUECM

0,16

0,16

TIK(LY)-
1.1, IIK
(I)-1.2,
TTK(LD)-
1.3, TIK
(I)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

25.7

Cas3u IIOKPBITHUA

0,16

0,16

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

25.8

Pacyer pacTSHYTBIX U CKaTBIX
AJIIEMEHTOB CBSI3EH MO
npeneabHON THOKOCTH

0,16

0,16

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11

26.

26 pa3nen. 24. BHeueHTpeHHO
C)KaThle KOJIOHHBI CTUIOITHOTO
CCUCHHS

26.1

OrnpeneneHne pacyeTHbIX
COYETaHUW YCUJIMUA B KOJOHHAX
pam

0,19

0,5

0,5

11,0

11,74

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.8, OIIK-
6.11




26.2

[IpaBuna coueranus
pa3sIuYHBIX HArPY30K

0,19

0,19

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

26.3

OrnpezenieHne CTeneHu
BIIUSIHUSL HaArpy3Ku

0,19

0,19

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

26.4

ANropuT™M KOHCTPYKTUBHOI'O
pacdyera OJHOCTYIEHYATON
KOJIOHHBbI

0,19

0,19

TIK(L)-
1.1, IIK
(I)-12,
MK (L))~
1.3, IIK
(ID-1.4,

MK (L)
1.5, OIIK-

6.11

26.5

Ompenenenre pacueTHBIX JTUH
B IUIOCKOCTH | U3 IJIOCKOCTH
pamel

0,19

0,19

TIK(L)-
1.1, IIK
(I)-1.2,
MK (L])-
1.3, IIK
(I)-1.4,

MK (L)-
1.5, OIIK-

6.11

26.6

Pacuétel Ha IPOYHOCTH U
YCTOWYUBOCTH

0,19

0,19

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(10)-1.4,

TTK(1D)-
1.5, OTIK-

6.11

26.7

VY CcTOMYUBOCTH ITOJIOK U CTEHKU

0,19

0,19

HK(D)-
1.1, TIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

MK (LD)-
1.5, OIIK-

6.11




217.

27 pa3pen. 25. BHeueHTpeHHO
C)KaThbl€ KOJIOHHBI CKBO3HOTO
CeUCHHS

27.1

VY CcTOMYUBOCTEH OTAENBHBIX
BETBEN

0,13

0,5

0,5

11,2

11,88

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(I)-
1.5, OIIK-

6.11

27.2

Pacuér u koHCTpyHpoOBaHuE
pelIeTKH

0,13

0,13

TIK(LD)-
1.1, TIK
(I)-1.2,
TTIK(LD)-
1.3, TIK
(I0)-1.4,

MK (L)
1.5, OIIK-

6.11

27.3

Pacuer x01OHHBI HA
YCTOMYMBOCTb B IJIOCKOCTH
JIEMCTBUS MOMEHTA KaK
CKBO3HOT'0 BHEIICHTPEHHO
CXKATOTO CTEPIKHS

0,13

0,13

TIK(LD)-
1.1, 1IK
(1)-1.2,
TIK(LD)-
1.3, IIK
(1)-1.4,

MK (L)
1.5, OIIK-

6.11

27.4

KoHcTpykTuBHOE 0popMIIeHHE
CTEPHS CKBO3HOTO CEUEHUS

0,13

0,13

TK(L)-
1.1, IIK
(I)-1.2,
MK (L)~
1.3, IIK
(I)-1.4,

MK (L)-
1.5, OIIK-

6.11

28.

28 paznen. 26. Y3l
BHCICHTPCHHO CXKATBIX KOJIOHH

28.1

OOu1re cBeieHus O pacyere
Y3JIOB CTaJbHBIX KOHCTPYKIHH

0,16

0,5

0,5

12,2

12,91

HK(1D)-
1.1, TIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

TTK(D)-
1.5, OTIK-

6.11




28.2

MoHTaXHBII CTHIK B BEpXHEU
4aCTU KOJIOHHBI

0,16

0,16

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

28.3

KoHncrpykuus u pacuér
LIAPHUPHBIX OIIOPHBIX Y3JIOB

0,16

0,16

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

28.4

Pacuer u koHCTpyHpOBaHuE
MOJIKPaHOBOM TPaBePCHI

0,16

0,16

HK(LL)-
1.1, TIK
(ID)-1.2,
HK(LL)-
1.3, TIK
(I)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

28.5

MoHTaXHEBIN CTHIK B HIDKHEHN
YaCTH KOJIOHHEI

0,16

0,16

HK(LL)-
1.1, TIK
(ID-1.2,
HK(LL)-
1.3, TIK
(ID-1.4,

TIK(LD)-
1.5, OIIK-

6.11

28.6

Pacder u kKoHCTpyHpOBaHUE
0a3bl pa3fAenbHOTO THIIA

0,16

0,16

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(1D)-
1.3, IIK
(I)-1.4,

HK(LL)-
1.5, OTIK-

6.11

28.7

Pacuer u KOHCTPYUPOBAHUC
0a3bl CILTIONIHON KOJOHHBI

0,16

0,16

HK(D)-
1.1, TIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

TIK(LD)-
1.5, OIIK-

6.11




28.8

Koncrpynposanue u pacuér
IIpoeMa B CTCHKE BEpXHEHN
4acTH KOJIOHHBI JUIsl IPOX0/1a

0,16

0,16

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.8, OIIK-
6.11

29.

29 paznen. 27. Pacuér u
KOHCTPYHPOBaHUE TIPOTOHOB
IIOKPBITUS

29.1

[IporonHoe u GecIporoHHoOe
pelieHre TOKPBITHS

0,11

0,5

0,5

11,2

11,86

TTIK(LD)-
1.1, TIK
(I)-1.2,
TIK(LD)-
1.3, TIK
(I0)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

29.2

Pacuér npodrmpoBanHoro
HacTuia

0,11

0,11

HK(LL)-
1.1, TIK
(ID)-1.2,
HK(LL)-
1.3, TIK
(I)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

29.3

[TokpeITHS IO TPOTOHAM.
CeueHust NpOroHoOB

0,11

0,11

HK(LL)-
1.1, TIK
(ID-1.2,
HK(LL)-
1.3, TIK
(ID-1.4,

TIK(LD)-
1.5, OIIK-

6.11

29.4

Pacuer MIPpOTOHOB CIJIOMIHOT'O
CCUCHUA

0,11

0,11

HK(1D)-
1.1, TIK
(1)-1.2,
HK(LL)-
1.3, TIK
(ID)-1.4,

HK(LL)-
1.5, OTIK-

6.11




29.5

Onpenenenre Harpy30K Ha
MIPOTOH

0,11

0,11

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

29.6

OOu1re cBeeHus 0 TEOpUU
TOHKOCTEHHBIX CTEp)KHEU

0,11

0,11

TIK(L)-
1.1, IIK
(I)-1.2,
MK (LD)-
1.3, IIK
(I)-1.4,

TIK(T)-
1.5, OIIK-

6.11

29.7

CrecHenHOE Kpy4dCHHUC
TOHKOCTCHHOI'O CTCPIKHA

0,11

0,11

TIK(L)-
1.1, IIK
(I)-12,
MK (L))~
1.3, IIK
(ID-1.4,

TIK(LD)-
1.5, OIIK-

6.11

29.8

HO,Z[KpCHJ'IeHI/Ie IIPOTrOHOB
TsAXKaMHU

0,11

0,11

TIK(L)-
1.1, IIK
(I)-1.2,
MK (L])-
1.3, IIK
(I)-1.4,

TIK(LD)-
1.5, OIIK-

6.11

29.9

CexropuaiibHasi KOOpAMHATA U
nedopmMaiuy npu Kpy4yeHuu

0,11

0,11

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(10)-1.4,

TTK(1D)-
1.5, OTIK-

6.11

29.1

Ompenenenre GUMOMEHTA

0,11

0,11

HK(D)-
1.1, TIK
(1)-1.2,
TTK(1D)-
1.3, TIK
(ID)-1.4,

MK (LD)-
1.5, OIIK-

6.11




29.1

Pacuer IIPOI'OHOB

0,11

0,11

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

29.1

BapuanTbl cHUXKEHUS
METAJUIOEMKOCTH ITPOTOHOB

0,11

0,11

TIK(L)-
1.1, IIK
(I)-1.2,
MK (LD)-
1.3, IIK
(I)-1.4,

TIK(T)-
1.5, OIIK-

6.11

30.

30 pazgen. 28. CteHOBBIE
KOHCTPYKLIUHU

30.1

Buapl cteHOBOTO OrpakaeHus

0,13

0,5

0,5

14,6

15,28

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(TL)-
1.5, OIIK-

6.8, OIIK-
6.11

30.2

PaxBepK CTEHOBOT'O
OTpakICHUS

0,13

0,13

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11

30.3

Pacuer u xoHCTpYyHpOBaHue
CTOEK CTEHOBOTO (paxBepka

0,13

0,13

TTIK(LL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11




30.4

Pacuét u koHCTpynpoBaHue
puresneii CTeHOBOTO
OTpaKICHUS

0,13

0,13

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

31.

31 paznen. 29. OcoGenHoctr
KOHCTPYMPOBAaHHUA U pacyeéra
depm ¢ anementamu u3 ['CIT

31.1

Anroput™m pacuera gepm

0,07

0,5

0,5

17,2

18,22

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(ID)-1.4,

TIK(TL)-
1.5, OIIK-

6.11,
OIIK-6.8

31.2

PacueTHnie JJIMHBI 3JICMCHTOB

depm

0,07

0,07

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11

31.3

IIpoBepka mecTHON
YCTOWYUBOCTH

0,08

0,08

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(LT)-
1.5, OIIK-

3.5, OIIK-
6.11

31.4

[TonGop ceueHuit H1eMEHTOB

0,02

0,02

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(T)-
1.5, OIIK-

6.11




315

Pacuér u xoHCcTpYyHpoBaHue
6e3(acOHOYHBIX y3TI0B

0,02

0,02

TTK(LL)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

31.6

KoHcTpyKIus MOHTaKHOTO
CThIKa Ha (h1aHIax

0,02

0,02

TIK(LD)-
1.1, TIK
(I)-1.2,
TTK(LL)-
1.3, TIK
(LD)-1.4,

TIK(T)-
1.5, OIIK-

6.11

32.

32 paznaen. lHas KOHTaKTHas
pabora 8-t cemecTp

321

KontponbHas padota
"CranpHOU Kapkac
MPOMBIIUIEHHOTO 31aHus"

0,4

TTK(TL)-
1.1, TIK
(I)-1.2,
TTK(TL)-
1.3, TIK
(ID)-1.4,

TIK(TL)-
1.5, OIIK-

6.11

33.

33 pa3nen. Kontpons

33.1

DK3aMeH

15

HK(LL)-
1.1, TIK
(ID-1.2,
HK(LL)-
1.3, TIK
(ID-1.4,

MK (L)-
1.5, OIIK-

3.5, OIIK-
6.8, OIIK-
6.11, TTK-
2.1, IK-
2.2, TIK-
2.3, TIK-
2.4, TIK-
2.5, TIK-
2.6, TIK-
2.7, OTIK-
6.7, OIIK-
6.10




5.1. JIexuuu

Ne | HaumeHoBanue pasnena .
N HanmMeHnoBaHue u KpaTkoe coaepKaHue JICKIHHA
pasn Y TEMBbI JICKIIH
Kparkas ucropus Kparkas uctopus pa3BUTHI METALTMYECKUX KOHCTPYKINI
1 pa3BUTHS Hcropust pa3BUTHS, OCHOBHBIE MaTepHAJIbl METAIUINYECKUX KOHCTPYKINH
METaJUTNIECKUX
KOHCTPYKLUHI
JlocTonHcTBa U JlocToMHCTBa ¥ HEAOCTATKU METAIIIMYECKUX KOHCTPYKIUI
5 HEJIOCTaTKU
METaITTHYECKUX
KOHCTPYKLUHI
Opranuzanus Opranu3anys NpOoeKTHPOBAHHS METATTMYECKUX KOHCTPYKIMN
3 IPOCKTHPOBAHUS
METaJUTNYECKUX
KOHCTPYKLUHI
PanmonansHble o0nactu | ParonansHbie 00J1aCTH TPUMEHEHHUS METAJUTMYECKUX KOHCTPYKIIHHA
4 NPUMEHEHHS
METATTHYECKUX
KOHCTPYKIUHI
MeTaumyeckue Meramumdeckue koHCTpyKIuu. Kiaccngukanus, odmme cBoiictBa n
KOHCTPYKIIHH. KPHUCTAJUINYECKOE CTPOCHHE METAJUIOB U CIIJIaBOB
Knaccudukanus, obmpe | MeTamieckue KoHcTpykuuu. Knaccudukauus METamios u CIUIaBoB.
5 CBOMCTBA U TpeOoBaHus K CBOWCTBAM B 3aBUCUMOCTHU OT HAa3HAUCHHUS M YCIOBUH
KPUCTATHIECKOE 9KCIUTyaTallui METAUTMYECKIX KOHCTPYKIMHA. ATOMHO-KPHCTAJUTMYECKOE
CTPOCHHE META/UIOB U | CTPOCHUE METAILIOB M CIUIABOB. KpUCTan3aiust METaIOB, MEXaHU3M
CILIaBOB npouecca Kpuctaamu3anuu. /ledekTsl KpucTaaInuecKoro CTpoeHus
Knaccudukarus u MapkupoBKa KOHCTPYKIIMOHHBIX MaTepUaIOB
Knaccnduxanus u Ha3snayeHue KOHCTPYKIIMOHHBIX MaTepraioB. Knaccudukanus u
6 MapKnpoBka MapKHUpOBKa CTaJiel, YyTryHOB, IIBETHBIX METAJUIOB, 00JaCcTh UX
KOHCTPYKIMOHHBIX | nhyimenenust B cTpoutensctse. TpeGoBaHus K MaTepuanaM B 3aBUCHMOCTH
MaTepHraJios OT Ha3HAYEHUS U yCIOBUH KCILTyaTalluu
CBoiicTBa KOHCTPYKIIMOHHBIX MaT€PHAJIOB, BIHUSIHUE IJIACTUYECKOM
CBoiicTBa nedopmannu, HarpeBa U OXJIXKICHUS Ha CTPYKTYPY M CBOWMCTBA
KOHCTPYKIIHOHHBIX CBoiicTBa KOHCTPYKIITMOHHBIX MaTEpPHAJIOB. BiusHMEe m1acTHYECKON
MAaTepHanoB, BiusHue |AepOpMaluHy, HarpeBa 1 OXJIAXKACHHS Ha CTPYKTYPY M CBOHCTBA.
7 LIACTHYECKOM CraTrueckue, JMHAMUYECKHE W YCTATOCTHBIE UCIIBITAaHHS. XPYIIKOE U
nedopmarnu, Harpesa u | BA3Koe paspyuieHne. OCHOBHBIC IIOHSTHS TEOPUH CILIaBOB. Pa3oBbIe 1
OXJIKJICHHS HA CTPYKTYpPHBIE TIPEBpAILIEHH IIPH HarpeBe U OXJIaxaeHuH. [lnarpamma
CTPYKTYpY U CBOiicTBa |COCTOSIHUS JKeIe30—L[EMEHTHT. BimsiHue yriiepoza Ha CBOMCTBA CILIABOB.
[IpakTHdyeckoe MPUMEHEHUE TUArpaMMBbl B TPOMBIITICHHOCTH
Bb100p KOHCTPYKIIMOHHBIX MaTE€PHAJIOB ISl H3TOTOBJICHUS
METAJUIMYECKUX KOHCTPYKIIMH
Bb100p KOHCTPYKIIMOHHBIX MaTEPHUAIIOB JIJISI H3TOTOBJICHUS
METaJUTMIECKUX KOHCTPYKITHA. [10BBIIEHHE IKCIUTyaTallHOHHBIX U
Bribop MEXaHUYECKHUX CBOMCTB KOHCTPYKIIMOHHBIX CTaJel 3a CUeT MPUMEHEHUS
KOHCTPYKIHOHHBIX | a3 nyynpIx BUIOB 06pabOTKH B IIPOLIECCE TEPMUUECKOTO,
8 MaTepuaIos ULl TEPMOMEXAHMYECKOTO M MEXaHMIECKOTO Bo3/ekcTBui. TepmuuecKas u
M3rOTOBJICHIS TepPMOMEXaHHYECKast 00pabOTKa KOHCTPYKIIMOHHBIX CTAIEH.
MCTAJUTHICCKIX IIpeBpalleHus B CTalsX IIPU HATPEBE U OXJIAXKAeHHHU. J{narpaMma
KOHCTPYKIIUH

u3oTepMuUecKoro pacnaaa aycrenurta. Omxur | u |l pona. 3akainka,
ornyck ctanu. Hopmanuzanus, ynydmenue craiau. Beibop u o6ocHoBaHMe
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, ITOCTABIACMBIX JIS1 U3TOTOBJICHUS
CTPOUTEIBHBIX METAIIIOKOHCTPYKIIUN




OO01me cBEIEHUS O

O6H_[I/Ie CBCACHUA O CTPOUTCIIBHBIX CTAJIAX

9
TPOUTENBHBIX CTANISIX . .
crponte ¢ OCHOBHOM JIE€KLIIMOHHBIN MaTepuan
10 OcHoBHbIE cBOlicTBa | OCHOBHBIE CBOMCTBA CTPOUTEIBHBIX CTaJIEH
CTPOMTENBHBIX cTasteli | OCHOBHOM JICKIIMOHHBIN MaTepuall
11 Crioco0bl IPOM3BOCTBA CniocoObI TPOU3BOICTBA CTAJICH
cTanei OCHOBHOM JIEKIIMOHHBIN MaTepua
1 |k . | Knmaccudukamus cranei
naccuuKalin craneit | oy opoi JIEKIIMOHHBIN MaTepHa
13 XUMUYECKHI cocTaB | XUMHUYECKHI COCTaB CTajeH
CTPOMTENBHBIX CTasei OCHOBHOM JIEKIIMOHHBIN MaTepuan
Mexanunueckue MexaHnuyeckue CBOMCTBA CTAJIEH
14 | coiictBa cTpouTenbHbIX | OCHOBHOM JIEKIIMOHHBINA MaTepral
cTajneu
15 M . | MapkupoBka cranei
apKHpOBKa CTAICN | O chopHOl TEKIMOHHEIHA MaTepHa
Bri6op craneit ais Br16op craneit 11ist cTpOUTENbHBIX KOHCTPYKIIMIA
16 CTPOUTENIbHBIX OCHOBHO JIEKIITMOHHBIN MaTepHan
KOHCTPYKLUHI
17 | o [TpokatHbie mpodunu
poKaTHBIE MPOpHIH OCHOBHOM JIEKIIMOHHBIN MaTepHa
18 X0JI0/IHOTHYThIE Xo0JIOAHOTHYTBIC TIPODHITN
npoduu OCHOBHOMH JICKIIMOHHBIN MaTepuan
19 CocraBusie (capHbie) | CocTaBHbIe (CBapHBIE) MPOGUIH
npodum OCHOBHOM JICKIIMOHHBIN MaTepuan
Kpatkas ucropus Kpatkas ucropus pa3BUTHs METOJIOB pacuéra
20 Pa3BUTHS METOJIOB OCHOBHO¥ JIEKIIMOHHBII MaTepua
pacuera
21 OCHOBHBIE TAITbI OCHOBHBIE 3Tarnbl IPOCKTUPOBAHUS
MPOEKTUPOBAHUS OCHOBHOMH JIEKIIMOHHBIN MaTepuan
OcHoBsl  pacueta MK | OcHoBEI pacuéra MK
22 | mo metoay npeaensHbXx | OCHOBHOM JICKIIMOHHBIN MaTepHal
COCTOSTHUM
HopwmartuBHbie u HopmaTuBHbIE 1 pacueTHBIE COTPOTUBIICHUS CTAIH
23 pacuéTHble OCHOBHO JIEKIIMOHHBII MaTepua
CONPOTHUBIICHHUS CTAIIN
Bunsl Harpy3ok u Buael Harpy30k ¥ BO3A€MCTBHI
24 | Bo3neiicTBuil Ha 30aHusl | OCHOBHOM JIEKIIMOHHBIN MaTepuan
U COOPYKEHUS
HocTonHcTBa 1 JlocToMHCTBa ¥ HETOCTATKH OOJITOBBIX COSTUHEHUN
25 | wemoctarky 601TOBEIX | OCHOBHOM JEKIIMOHHBIN MaTepHal
COECIMHEHU I
26 Pa30uBka OTBepCTHiA PazbuBka oTBepcTHil 17151 60N TOB
IUTst OOJITOB
97 Knaccer mpouroctn | Kimacest mpounoctu 6051toB
601TOB
Pabota u pacuér PaGoTta u pacu€r 60ATOBBIX COCTMHEHH, BHITTOTHIEMBIX 0€3
OOJTOBBIX COEIMHEHUH, |KOHTPOJINPYEMOTO HATSKEHUS
28 BBITIOJTHSIEMBIX 0€3

KOHTPOJIUPYEMOTO
HATSKCHUS




29

IIpoBepka mpouHOCTH
0CJa0JIEHHOTO CEeYEHUS

[TpoBepka MPOYHOCTH OCITAOICHHOTO CEUCHUS

30

OpPUKLUOHHBIE
COCIMHEHUS Ha
BBICOKOTIPOYHBIX 00ITaX
C KOHTPOJIUPYEMBIM
HATSDKEHHEM

OPUKIIUOHHBIC COSTUHEHUS

31

Texnonorus
BBITIOJIHEHUS
COCIMHEHUH Ha
BBICOKOTIPOYHBIX 00OITaX

TexHoJIorHus BBIITOJTHEHUS COC,Z[I/IHGHI/II‘/'I Ha BBICOKOITPOYHBIX bonTax

32

IToaroroBka
BBICOKOITPOYHBIX
00JITOB, raeK M MIaid K
BBIITOJTHECHHIO
COCAUHEHHS

HOI[I"OTOBK& BBICOKOIIPOYHBIX 6OJ'ITOB, raek M IIai0 K BEITOIHEHHIO
COCAUMHCHUS

33

AHKepHbIE
(pynnameHTHBIE) OONTHI

AHKepHBbIe OOJNTHI

34

JIOCTOMHCTBA U
HEJIOCTAaTKH
coenuaenui MK

JlocTonHcTBa M HeOCTAaTKU coeauHennii MK

35

OCHOBHBIE BHUbI
CBAapKH, IPUMCHACMBIC B
CTPOHUTCIILCTBEC

OcHOBHBIE BU/IbI CBAPKU, IPUMCHACMBIC B CTPOUTCIILCTBC

36

Buabl cBapHbIX
COeIMHEHHNH

Buapl cBapHBIX COeIMHEHMIT

37

Knaccudukanun
CBapHBIX IIIBOB

Knaccudukanus cBapHbIX HIBOB

38

KoncrpynpoBanune
COECTMHEHUN CO
CTBIKOBBIMU IIBaMU

KOHCTPYI/IpOBaHI/IC COCIWHEHHUN CO CTHIKOBBIMM IIIBAMH

39

Br160p cBapouHbIX
MaTEepUaJIOB

Bb100p cBapouyHBIX MaTepuanoB

40

Pacuet coenuueHuii co
CTBIKOBBIMH IIIBaAMH

Pacuét coenqHeHN CO CTBIKOBBIMHU IIIBAMU

41

KoHncTpykTUBHBIE
TpeOoBaHUS K
COCJTUHEHUSIM C
YIJIOBBIMU IIBAMH

KOHCTPYKTI/IBHBIG Tp€6OBaHI/I$[ K COCIMHCHHAM C YIJIOBBIMHA LIBAMU

42

Bunnl coenunenuii ¢
YIJIOBBIMU IIIBAMH

Bungsl coenunennii ¢ YIJIOBBIMHU IBAMU

43

Konnentpanus
HaMnpsHKEHU MPU CBapKe

KoHLeHTpanys HanpsKeHU IpU CBapKe

44

Pacder yrinoBbIx mBoB

Pacuér yrioBeIxX mBOB

45

OcobenHoctu pacueTa
YTJIOBBIX IBOB
KpeIIeHus yroJikoB

OcobeHHOCTH pacuéTra YIrioBbIX IIIBOB




TexHonornueckue TexHonornueckue TpeOOBaHUS K CBAPHBIM COEIUHEHUIM
46 | TpeGoBaHUS K CBApHBIM
COCIMHEHUSIM
TexHoorus CBapo4HbIX pabOT B CTPOUTEILCTBE
OCHOBHBIE CBEJIEHUS O CBAPKE CTPOUTEIIbHBIX KOHCTPYKIHH.
[TpeumyniecTBa 1 HEJOCTATKH CBApHbIX coequHeHUN. CylHOCTb,
KJaccu(uKalus, XapakTepucTHKa U 00J1acTh IPUMEHEHHS CIIOCOO0B
47 Texuonorus cBapoHEIX cBapku. CBapka njaBJIeHUEM, CYIIIHOCTb U IapamMeTpsl cBapku. CBapka
paboT B CTPOHTENLCTBE nasyieHneM. KoHTakTHas cBapka, CyLIHOCTh U [TapaMeTpbl CBAPKH.
Knaccugukanus THIIOB CBapHBIX COEAMHEHUH, BUZIOB CBApHBIX LIIBOB.
O06opynoBanue 1 06J1aCTU IPUMEHEHHUS B CTpOUTENbCTBE. V3rotoBineHue
CTPOUTENBHBIX METANIOKOHCTPYKIIMHA CBApKOM
CBapuBaeMOCTb yIJIEPOAMCTHIX U JETUPOBAHHBIX CTajIeH
TexHonornueckast NPOYHOCTh CBAPHBIX coeAMHEHUI. CBapuBaeMOCThb
YIJIEPOJUCTBIX U JIETUPOBAHHbBIX cTaseil. MeTobl OLIEHKH CBapUBAEMOCTH.
PacuerHas orieHKa cBapuBaeMOCTH 110 XUMUYECKOMY COCTaBY
CpapupaemocTs KOHCTPYKIMOHHBIX cTaneil. CocoObl MOBBILEHHS CBAPUBAEMOCTH CTaIIH.
48 YIICPOMMCTBIX B | Texpom0rHs CBAPKM MAIOYTIIEPOAUCTHIX U HU3KOIETHPOBAHHBIX CTATEH.
JICTUPOBAHHBIX CTANCH | \[exappueckie CBOMCTBA CBAPHBIX coerHEHNH. OCOOEHHOCTH CBApKH
LBETHBIX METAJUIOB U CIu1aBoB. CriocoObl 00ecredeH sl 3a/1aHHbIX CBOICTB
CBApHBIX COCAMHEHUN METAININYECKUX KOHCTPYKLUN
CBapoyHble HapsHKEHUs U AedopMaliu
CBapouHbIe KoHCTpyKTUBHAs IPOYHOCTH CBAPHBIX COEAMHEHUH. MexaHu3m
49 HATPSDKEHUS U 00pa3oBaHus CBApOYHBIX HanpspkeHui u aedopmanuii. Criocoob
neopmarmu CHIJKEHMSI OCTaTOYHBIX CBapOYHBIX HaNpspKeHUi u aedopmaruii.
Crioco6bI npaBku 1e()OPMUPOBAHHBIX METANIMYECKUX KOHCTPYKIIUN
JledeKTbl 1 KOHTPOJIb KaueCTBa CBAPHBIX METAJUIMYECKUX KOHCTPYKIIHM.
JledexTtsl cBapHbIX coequHeHnH. [ledexTsl reomeTpuyeckoil Gopmbl 1IBa.
JleexTbl MeTaTypru4eckoro, ruipoJJMHaMU4YECKOro 1
TepMOo1e()OPMAIIMOHHOTO POUCXOXKIeHHs. Bimsiane nedekToB Ha
JledeKThl 1 KOHTPOIb | 1aG0TOCIOCOGHOCTS CBAPHBIX METAILIOKOHCTPYKLHI. KOHTpob KauecTsa
50 KatecTBa CBAPHBIX | cpapHBIX COEMHEHUIT CTPOUTELHBIX KOHCTPYKIHIA H COOPY:KeHUiT. Buipl
MCTAJLTHICCKUX KOHTPOJIs. METO bl HEPa3pyIIAOIIEro ¥ Pa3pyIIatoniero KOHTPOJIS
KOHCTPYKIHH CBapHBIX coenuueHuii. ObopymoBaHKe U 00JaCTH IPHMEHEHHS B
CTpOUTENBCTBE. BEIOOP METOI0B KOHTPOJIS TIPH M3TOTOBJIICHUH U OIIEHKE
TEXHUYECKOTO COCTOSHUSI [UTUTENBHO IKCIUTYaTUPYEMBIX METAIUTHYECKIX
KOHCTPYKLUHI
Kpartkas ucropus Kpatkas uctopus pazsutus Gopm ceueHus 0anok
51 | pasBurus popm ceueHus
Oanox
59 D dextrrrbe ceueHns | IPPEKTUBHBIE ceueHus OaTOK
6anox
Knaccudukanuu 6anox
53 | Kiaccuduxanuu 6anok
54 Crioco0Obl OIMpaHus CrrocoObl OIMUpaHuA 0ajok
6anmok
56 V3bI COIIPSKEHUSA V31bI COIIPSIKCHUA Oaok
6anok
57 Hecymue Hactuner | Hecymire HacTuIibl 6anouHbIX KIETOK

OQJTOYHBIX KJIETOK

58

Pacuer crambHOTO

Pacuér crampHOTO HacTUiIa




HaCTHIa

59

Bri6op mapku cTanu

Br16op mapku cTanu

60

CO6op Harpy3ok

Co6op Harpy3ok

61

ITepexon ot
KOHCTPYKTHUBHOM CXEMBI
K pacuéTHOU

[Tepexoa OT KOHCTPYKTUBHOM CXEMBI K pacu€THOM

62

Ornpenernenue
Pac4YETHBIX YCHIIUN

Ornpenenenne pacyETHBIX YCUIIUN

63

[Toxgbop ceuenus

[TonGop ceuenust

64

[IpoBepku mpUHSITOTO
cedeHus

[TpoBepKky IPUHSITOTO CEUEHUs

65

Oobecrieuenue
HpO‘-IHOCTI/I CTCHKHA
IIOCTaHOBKOM
MONEPEUHBIX pedep

Oobecrieuenue ITPOYHOCTHU CTCHKHU

66

Pacyer Ganok Ha
OOIIyI0 YCTOWYHBOCTD

Pacuér 6anok Ha o011yI0 yCTOHYMBOCTh

67

VYyer ynpyro-
IJIACTUYECKON paboThI
CTaJli IPU pacuere
IIPOKATHBIX OaJIoK

VYuéT ynpyro-riacTuueckoil padboTsl cranu

68

Omnpenenenue Harpy3ok
U IIEpEX0] OT
KOHCTPYKTUBHOM K
pac4yE€THOU cxeMe

Ornipezenienre Harpy30K U Nepexoi K KOHCTPYKTHBHOM cXeMe

69

Haznauenue
MIPEABAPUTEIIBHBIX
pa3MepoB CEYEHHUs

Haznauenue MMpEABApUTCIIbHBIX PA3MEPOB CCUCHUA

70

N3Mmenenne ceueHus
OajloK

N3menenne ceuenus 0aok

71

IIpoBepka IpUHATOrO
CEYEHU 110 IEPBOU
IpyIIIe IPEAEIbHBIX

COCTOSIHUM

[Tposepka npunsiToro ceuenus mo 1T'TIC

72

IIpoBepka npUHATOrO
CEYEeHMS 110 BTOPOM
IpYyIIIE NIPEAEIbHBIX

COCTOSTHUI

[IpoBepka npunsToro ceuenus no 2 I'TIC

73

IIpoBepka u
obOecrnieueHe MECTHOM
YCTOHYHBOCTH CHKATOTO
rnosica

[TpoBepka u obecnieuenne MY ckaToro nosca

74

IIpoBepka u
o0ecrieueHre MECTHOM
YCTOHYMBOCTU CTEHKHU

[IpoBepka u obecrieyeHne MECTHON YCTOMYMBOCTH CTEHKU

75

AHanu3 HanpsHKEHHO-
ne(OpMHUPOBAHHOTO
COCTOSIHUS OaIKu

Anamm3 HJIC Gankn

76

CHIXEHNE TONIINHEI

CHuxenue TOJIIMWHBI CTCHKHU 0anku J0 MUHHUMAaJIbHBIX 3HAUYCHHI




CTEHKH OaJIK! JI0
MHUHUMAaJIbHBIX
3HAYCHUU

77

YTouHeHHUE pa3mMepoB
II0SICOB

YTouHeHne pa3MepoB MOSICOB

78

PacueT mosicHBIX IITBOB

PacuéT nmoscHBIX HIBOB

79

Pacuér n
KOHCTPYMPOBAaHHE Y3JIOB
COTPSDKEHHST OAJIOK C
KOJIOHHAMU

Pacuer 1 KOHCTpyHpPOBaHUE Y3JI0B CONPSHKEHHSI OAJIOK C KOJIOHHAMHU

80

Pacuér n
KOHCTPYHPOBaHHUE
MOHTAa)KHOT'O CThIKA Ha
BBICOKOTIPOYHBIX 0OJITaX

Pacuér n KOHCTPYUPOBAHUC MOHTAXKHOT'O CTbhIKa

81

Pacuér n
KOHCTPYUPOBAHUE
MOHTAQKHOT'O CTBIKA Ha
CBapKe

Pacuér n KOHCTpyHpOBaHHE MOHTAKHOTO CThIKA Ha CBapKe

82

Pacuér u
KOHCTPYUPOBaHUE
3aBOJICKOI'O CTBIKA

Pacuér u KOHCTPYUPOBAHUEC 3aBOJACKOTI'O CThIKA

83

Pacuer u
KOHCTPYHPOBaHUE y3Jia
compsikeHus 0aIoK Ha
Oonrax

Pacuér u KOHCTPYHUPOBAHHUC y3Jia COIIPAKCHUA 0ajok Ha 0oaTax

84

OO01ue cBeIeHus 0
KOJIOHHAX

OO1ue cBeIeHU O KOJIOHHAX

85

OO01wue ceeneHns 0o
YCTOMYMBOCTH
HEHTPATBHO CXKATHIX
CTEpKHEU

OO0urme cBefieHUs: 00 YCTOMYMBOCTH LEHTPAIBHO CXKAThIX CTEPIKHEH

86

ITepexon ot
KOHCTPYKTUBHOM K
pacyeTHOU cxeMe

Ilepexo OT KOHCTPYKTUBHOM CXEMBI K PaCUETHOM

87

Komnonoska
COCTAaBHOI'O CEYCHUA
CTEPHKHSA

KoMIIoHOBKA COCTaBHOTO CEUCHUS CTCPIKHA

88

IIpoBepku mpUHSTOrO
CEUEHHUS CTEPIKHS

HpOBepKI/I MPUHATOTO CCUCHUA

89

O0ecrieueHre MECTHOM
YCTONYUBOCTH
DJIEMEHTOB CEYEHUS

ObecnieueHne MECTHOM YCTOMYUBOCTH JIEMEHTOB CEUCHUS

90

KoHcTpykTuBHOE
o opMIICHHE CTEPKHS
KOJIOHHBI

KOHCTPYKTI/IBHOC O(I)OpMHCHI/IC CTCPIKHA KOJIOHHBI

91

Anroputm pacyera
CTEPXHS KOJIOHHBI
CKBO3HOT'O CEUEHUS

AnTopuTM pacuéra CTepKHS KOJIOHHBI CKBO3HOTO CEUCHHUSI

92

[TonGop ceuenus
CTEPXHSI OTHOCUTEIIBHO
MaTepHaJIbHOU OCU

[TonGop cedeHnst OTHOCUTENHHO MAaTEPUATILHON OCH




93

[TonGop ceuenus
CTCp)KHSI OTHOCHTCIIBHO
CBOOOIHO ocH

[TonGop ceueHust cTepKHsI OTHOCUTEIIBHO CBOOOTHOM OCH

94

KomnonoBka u
OnpeAcIIcHUE
F€OMETPUYECKUX
XapaKTEPUCTUK CEUCHUS

KomnonoBka u onpezienieHne reoMeTpuYecKX XapakKTepUCTHK CEUEHUS

95

[IpoBepka
YCTONYUBOCTH
MIPUHSITOTO CEUEHUs

[TpoBepka ycTOMYUBOCTH MPUHATOTO CEUCHUS

96

Pacuert
COEIMHUTENBHBIX
IUIAHOK

PacuéTt coeqmMHNUTENBHBIX TIAHOK

97

Pacuer packocHol
pelieTKu

Pacuér packocHOM pemETkH

98

KonctpykTusHOE
odopMIIeHHE CTEPIKHS
CKBO3HOM KOJIOHHBI

KoHcTpykTHBHOE 0(OPMIICHHE CTEPKHS KOJIOHHBI

99

OcHOBHBIE
KOHCTPYKTUBHBIE
penreHus 6a3 KOJIOHH

OCHOBHBIE KOHCTPYKTUBHBIC PCIICHUSA 0a3 KOJIOHH

100

Pacuer n
KOHCTpYHpOBaHUE 0a3bl
C TpaBepcamu

Pacuér u xoHCTpyHpoBaHue 6a3bl C TpaBepcamu

101

Omnpenenenue pasmMepoB
OTIOPHOM TUIUTHI B IIJIaHE

OHpe,I[CJ'ICHI/IC pasMEPOB INIMTHI B IVIAHC

102

Ornpenenienne TOMIIUHBI
OTIOPHOM IUIUTHI

OHpCHCHCHI/IC TOJIIWHBI OHOpHOﬁ IIJIUTBI

103

Pacuér Tpasepcsl

Pacuér Tpasepcsl

104

Pacuér n
KOHCTPYHPOBaHUE
JIOTIOJTHUTEILHBIX PEOEp

Pacuér u koHCTpyHpOBaHUE AOMOIHUTENIBHBIX PEOEp

105

OcHOBHBIE
KOHCTPYKTUBHBIE
peHleHI/Ifl OT'OJIOBKOB
KOJIOHH

OcHOBHBIE KOHCTPYKTUBHBIC PCIICHHUA OTI'OJIOBKOB KOJIOHH

106

Pacuér omopuoro pebpa

Pacuér omopHoro pebpa

107

Pacuér OOKOBBIX IUIAHOK

Pacuér OOKOBBIX IUIAHOK

108

Pacuer n
KOHCTPYHpPOBaHUE
OT'0JIOBKA KOJIOHHBI ITPU
MIPUMBIKAaHUU OaJIOK
COOKY

Pacuér n KoHCTpyHpOBaHUE OT'OJIOBKOB KOJIOHHBI TIPH MTPUMBIKAHUN OAJTOK
CcOOKY

111

Knaccudukammm
KapKacoB

Knaccudukanuu kapkacos

112

Buael kpanosoro

Bunael kpanoBoro o60pya0oBaHus




obopymoBaHus

OCHOBHBIE DJIEMEHTEI

OcHOBHBIE 3JIEMEHTHI KapKaca

113
Kapkaca
TpeGoBanus Kk Kapkacam
114 | TpeGoBanus K Kapkacam
Cranmapruzarusi. Cranmapruzanus. Tunuzanus. YHupUKams
115 Tunuzanus.
Yuudukanus
KommonoBka KomnoHOBKa KOHCTPYKTUBHOM CXEMBbI KapKaca
116 | KOHCTPYKTHBHOM CXEMBI
Kapkaca
Pa3buBka ceTku KOJOHH
117 | Pa30uBKka ceTkH KOJOHH
KoMIoHOBKa KomnonoBka nonepeyHoi pambl
118 MOINEPEYHON pambl
IpenBapuTenbHOE [IpenBapuTensHOe Ha3HAUECHUE pa3MepoB purens (pepm)
119 | Ha3HaueHUWE pa3zMepoB
purens (pepm)
Knaccudpukanus Knaccudukanus Harpy30K Ha 3/1aHUSI U COOPY>KEHUS
120 | nHarpy3ok Ha 37aHUS U
COOPYKEHHUS
CoueraHus Harpy3ok
121 | Coueranus Harpy3ok
Vyer OTBETCTBEHHOCTH | Y UYET OTBETCTBEHHOCTH 3/IaHUM U COOPYHKEHUM
122 31aHUIN U COOPYKEHUHN
Orpax/aromnue Orpaxaroiniue KOHCTPYKIUU 3TaHUS
123 KOHCTPYKIIUU 3aHUS
MOCTOSTHHBIEC HATPY3KU
124 | TlocTosiHHBIC HarPy3KH
CHeroBast Harpy3KH
125 CHeroBast Harpy3ka
BerpoBas Harpy3ka
126 Berposas Harpy3ka
KpaHoBbIe Harpy3ku
127 | KpaHoBble Harpy3Ku
Llens cratuueckoro  |lLlens cratnyeckoro pacuéra
128 | pacuéra u ciocoObI ero
BBITIOJTHEHUS
BapuaHThl pacuéTHBIX BapuaHnTbl pacy€THBIX cXeM
129 CXEMBI
Cnoco6b1 iepexoa ot | CrocoObI epexoia OT KOHCTPYKTUBHOM CX€MBI K pacuéTHOM
130 | KOHCTPYKTHBHOM CXEMBI
K pacuéTHOM
ITIporpaMMsl st [Iporpammel 11 CTaTUYECKOTO pacuéra
13l CTaTMYECKOT0 pacyera
Omnpenenenue OnpeneneHne NpeaBapuUTEIFHBIX Pa3MEPOB PACUETHON CXEMBI
peIBapUTENbHBIX
132 pa3MepoB CeYeHUI

9JICMCHTOB pvaCTHOﬁ
CXCMbI




133

OO0uwmii anroputm
CTaTUYECKOTO pacuéra B
IIPOrpaMMHOM
KOMILIEKCE

OOmuit aIrOpUTM CTaTUYECKOTO pacyéra

134

OO01ue cBeIeHNs O
bepmax.
Knaccudukamnmm

O6ume cBenenus o hepmax

135

Ha3naueHue BICOTHI
(dhepMBbI ¢ ydeTom
TPaHCIIOPTHOTO
rabapura

Haznauenue BBICOTHI hepM

136

CrpouTenbHbIi MOAbEM

depm

CrpoutenbHblil moaseM Gepm

137

O0ecrieuenue
YCTOHYHMBOCTH (epM U3
IUIOCKOCTHA

Obecneuenue ycToiunBoOCTU (hepM U3 TIOCKOCTH

138

CeueHust 271EMEHTOB
hepm

[TonGop ceuenuii 3neMeHTOB (hepm

139

Bo3MmoxHBIE CXEMBI
3arpyKeHud

Bo3MoxHbBIE cXeMBbI 3arpyxeHus pepm

140

VYuer BHEY3710BOr0O
MPUI0KEHUS HATPY3KH

Yuét BHE Y3JI0BOT'O IPHUJIOKCHUSA HATI'PY3KHU

141

PacueTHbBIE COUeTaHUA
yCUIIUi

PacuérHble coueTanus yCcuimi

142

PacueTHble UTHHBI
3JIEMEHTOB epM

Pacuérabie nuHBI 371eMeHTOB (hepm

143

Br16op cranm ms
3JIEMEHTOB (epM

Bp160op cTanu mjis aneMeHToB depm

144

[TonGop ceuenuit
3JIEMEHTOB (epM U3
HapHBIX YTOJIKOB

[Ton6op ceuenuii aneMeHTOB (epM U3 apHBIX YTOJIKOB

145

Pacuér u
KOHCTPYHUPOBAaHUE
PAIOBBIX y3J10B

Pacuér n KOHCTpyHpOBaHHE PANOBBIX Y3JI0B

146

Pacuér u
KOHCTPYHPOBAHUE y3JI0B
C 3aBOJCKHM CTBIKOM
MOSICOB

Pacuér u koHCTpynpOoBaHHE y3J10B C 3aBOJACKUM CTHIKOM

147

Pacuér n
KOHCTPYUPOBaHHUE
YKPYIMHUTETHHBIX
MOHTQXHBIX y3JIOB

PacuéT u KoHCTpyUpOBaHUE YKPYITHUTEIbHBIX MOHTAKHBIX

y3710B

148

Pacuer u
KOHCTPYHPOBAHUE y3JI0B
ornupaHus GepMbl Ha
KOJIOHHY

Pacuér u KoHCTpyHpOBaHUE Y3JI0B ONUPaHUSI (PepMBbI

149

Pa3buBka 3manwuii
OO0JIBIION
MPOTSKECHHOCTH Ha
TEMIIEPATYPHBIC OTCEKH

Pa30uBka 31aHui 00IBIION NPOTSHKEHHOCTH Ha TEMIIEPAaTypHbIE OTCEKU

150

Knaccudukanus csazeit
I10 MOJIOKEHUIO B

KJ'IaCCI/I(bI/IKaLII/ISI CBs3€M 110 MOJI0XKEHUIO B IPOCTPAHCTBEC




IPOCTPAHCTBE

152

Cxembl pereTku
BEPTUKAJIBHBIX CBA3CH
10 KOJIOHHAM

CxeMbl pelI€TKA BEPTUKAJIBHBIX CBS3€H MO KOJOHHAM

154

I'uOxue cBs3u ¢
IIPEIBAPUTEIILHBIM
HATSKEHUEM

I'uOkue cBsA3M C IpeaABapUTEIIbHBIM HATAXKCHHUEM

155

Cas3u ITOKPBITHUA

CBs131 IOKPBITHS

156

Pacuer pacTsHyTBIX 1
C)KAaTBIX DJIEMEHTOB
CBSI3€M MO MpeIesIbHOM
rHOKOCTH

Pacu€r pacTsHYTBIX U CKATHIX DJIIEMEHTOB 1O MPEICIbHON THOKOCTH

157

Onpenenenne
pacyYeTHBIX COUCTaHUM
YCUJIMI B KOJIOHHAX pam

Onpenenenrie PCY B KojIoOHHAX

158

HpaBI/IJ'Ia COUYCTaHuA
Pa3JIMYHBIX HAI'PY30K

HpaBHna COUCTAaHUs PA3JINYHBIX HAI'PY30K

159

OrnpezesieHne CTerneHu
BJIMSIHUS Harpy3ku

OnpeneneHHe CTCIICHU BJIMSAHUA PA3JIMYHBIX HAI'PY30K

160

Anroputm
KOHCTPYKTUBHOI'O
pacdera
OJHOCTYTIEHYaTOMN
KOJIOHHBI

AJNTOpUTM pacuéra OAHOCTYIIEHYATON KOJIOHHBI

161

Ornpenenenue
PACUCTHBIX OJIMH B
TJIOCKOCTH | U3
TIOCKOCTH PaMbI

OnpeneneHHe paC‘léTHHX JJIMH B IINIOCKOCTH U M3 INIOCKOCTHU paMbl

162

Pacuérel Ha MPOYHOCTH
U yCTOWYUBOCTh

Pacuérbl Ha MPOYHOCTH U YCTOWYNBOCTD

163

Y CcTOMUUBOCTBD IIOJIOK U
CTEHKH

Y CTOMYHBOCTB MOJIOK M CTEHKHU

164

Y cTONUuBOCTD
OTIENbHBIX BETBEH

Y CcTONUUBOCTH OTHEILHBIX BETBEN

165

Pacuér u
KOHCTPYHUPOBAaHUE
peLIEeTKU

Pacuér n koHCTpyHpOBaHHE PELIETKN

166

Pacuer x0mOHHEI HA
YCTONYUBOCTH B
IUIOCKOCTH JICHCTBHUS
MOMEHTAa KaK CKBO3HOTO
BHEIEHTPEHHO CKATOrO
CTEPKHSA

Pacuér K0JIOHHBI HA YCTOMYHUBOCTH B INIOCKOCTH JEHCTBUS MOMEHTA

167

KonctpykTuBHOE
odopMIIeHHE CTEPIKHS
CKBO3HOT'O CEUEHUSs

KOHCTPYKTI/IBHOC O(I)OpMHCHI/Ie CTCPIKHA CKBO3HOT'O CCUCHUA

168

OO01me cBeIeHns 0
pacuere y3JoB
CTaJIbHBIX KOHCTPYKIIUI

OO6u1me cBefieHUs 0 pacdy€Te y3JI0B CTAIBHBIX KOHCTPYKIHMA




169

MOHTaXHBIN CTHIK B
BEPXHEUN 4aCTH KOJOHHBI

MOHTaXHBIN CTHIK B BEpXHEUW 4aCTH KOJIOHHBI

170

KoHncTpyknus u pacuér
LIApPHUPHBIX OIOPHBIX
y3JI0B

KoHncTpykius u pacyér mapHUPHBIX OMOPHBIX Y3JI0B

171

Pacuer u
KOHCTPYHPOBaHHUE
MOJAKPAaHOBOM TPaBEPCHI

Pacuér u koHCTpyHpOBaHUE OJKPAHOBON TpaBEPChI

172

MoHTaXXHBII CTHIK B
HIKHEN YaCTH KOJIOHHBI

MoHTaXHBII CTHIK B HUKHEN YaCTU KOJOHHBI

173

Pacuer u
KOHCTPYHpPOBaHUE 0a3bl
pa3eabHOrO TUIIA

Pacuér u koHCTpyHpoBaHue 6a3bl pa3ACIbLHOTO THIIA

174

Pacuer u
KOHCTPYHpPOBaHUE 0a3bl
CIUIOLIIHOM KOJIOHHBI

Pacuér u xoHcTpyrpoBaHue 6a3bl CIUIOLUIHON KOJIOHHBI

175

KoHcTpynpoBanue n
pacy€T mpoema B CTEHKE
BEPXHEUN 4aCTH KOJIOHHBI

JUIS TIPOX0J1a

KoncTpynpoBanue u pacyér mpoema B CTEHKE BEPXHEN YaCTH KOJIOHHBI
JUIS TIPOX0J1a

176

[Iporonnoe u
0eCIpOTOHHOE peIIeHHE
HOKPBITHS

[TporoHHoe u GECIPOrOHHOE PEIICHUE MOKPHITHS

177

Pacuér
npoGIMPOBAHHOTO
HaCTHJIa

Pacuér npodunupoBanHoro Hactuia

178

IToxpseiTHs 110
nporoHaM. CeueHust
IIPOTOHOB

[ToxpeITHs IO TPOrOHAM

179

Pacuer nporonos
CILIOIITHOTO CEUCHHUSI

Pacuér mporoHoB CIuIONTHOTO CEUCHUSI

180

Omnpenenenne Harpy3ok
Ha MPOroH

OrnpezenieHre Harpy30K Ha MPOTOH

181

OO01ue CBEIEHN O
TCOpI/II/I TOHKOCTCHHBIX
CTEpKHEN

OO01me cBeIeHNsI O TEOPUU TOHKOCTEHHBIX CTEPKHEH

182

CrecHeHHOE KpyueHue
TOHKOCTEHHOTO CTEP>KHS

CrecTHEHHOE KPpY4YCHHEC TOHKOCTCHHOT'O CTCPIKHS

183

[Togxpennenue
IIPOTOHOB TSHKAMH

HOIIKpCHJ'ICHI/Ie IMPOrOHOB TAXKaMU

184

CexropuanbHas
KoopauHaTta u
nedopMaluu npu
Kpy4eHUuU

CexTopHalibHasi KOOpAMHATa U AepopMaluu Npu Kpy4eHU!

185

Ornpenenenue
OMMOMEHTA

Omnpenenenre OMMOMEHTA

186

Pacuer IIPOroHOB

Pacuér nporonos

187

BapuaHTbl CHUXKEHUS

BapuanTtbl CHIKEHUS METAITIOEMKOCTH TIPOTOHOB




METaJNIOEMKOCTH
MIPOTOHOB

188

Bunel cteroBoro
OIpaXKJICHU

Buel ctTeHOBOTO OrpakaieHus

189

(DaXBepK CTCHOBOI'O
OrpaKacHus

(DaXBepK CT€HOBOI'O OI'paKaACHUMA

190

Pacuer u
KOHCTPYHPOBAHUE CTOCK
CTEHOBOTO (haxBepKa

Pacuér u KoHCTpyHpOBaHUE CTOEK

191

Pacuér n
KOHCTPYHPOBaHHUE
pUTreIei CTeHOBOTO
OTpaKICHHS

Pacu€r u KOHCTpyUpOBaHHE PUTENIEN CTEHOBOIO OrpaXXACHUS

192

AnroputM pacuera
hepm

AnroputMm pacuéra Gpepm

193

PacuetHbie HBI
AIIEMEHTOB (epM

PacuérHble 1IMHBI 2IEMEHTOB epM

194

[IpoBepka MecTHOM
YCTOMYUBOCTH

[IpoBepka MECTHOM YCTOMUYUBOCTH

195

[TonGop ceuenuii
JJIEMEHTOB

[TonGop cedeHwmii 371EMEHTOB

196

Pacuér u
KOHCTPYHPOBaHUE
0e3(hacoOHOYHBIX y3JI0B

Pacuér u koHCTpyHpoBaHue 6€3()acOHOYHBIX Y3II0B

197

Koncrpykuus
MOHTAHOT'O CTBIKa Ha
dmanmax

KoHcTpyKIMs MOHTaKHOTO CThIKA Ha (pyraHIax

5.2. IIpakTdeckue 3aHATHS B CECCUIO

Ne
/1

HaumenoBanue paznena
Y TEMbI CEMUHAPCKUX
3aHATUN

HaunmenoBaHue u COACPIKAHUC TPAKTUYCCKUX 3aHATUH

110

[IpakTrueckue 3aHsITUS B
CECCHIO0

[IpakTHueckue 3aHATHS B CECCUIO

199

[IpakTrueckue 3aHsITUS B
CECCHIO0

[IpakTHueckue 3aHATHS B CECCUIO

5.3. IlpakTudeckue 3aHsITHs

HaumenoBanue paznena

pJ:;_);[ M TEMbI [PaKTHECKHX HaunmeHnoBanue u cogepxanue NMpakTUYECKUX 3aHITUI
3aHATHI
O6mue TpeboBaHUS K MPOSKTHON JOKYMEHTAIIMH METAILTUIECKIX
Kpatkas ncropus KOHCTPYKIHH
L PasBUTHA 3akpensieHue, JONOJTHEHUE MPONIEHHOTO JIEKIIMOHHOTO MaTepuara.
MeTUTTHUCCKIX Pa3paboTka nmpocTelmx cxeM pacroioKeHHsI KOHCTPYKIIUM, pa3pes3os,
KOHCTPYKIIUIH CEYCHMUI.
[ToaroroBka K BBIIIOJHEHHUIO TECTOBBIX 3aIaHUMU.
Br16op Mapku craneit Ajist KOHCTPYKIIMA pa3InuyHOTO BUA U HA3HAYEHUS
9 OGImue CBeeHns 0 | 3aKPEIUICHHE, JIOHOHHGHHequofII(eHHOFO JEKIIMOHHOI'0 MaTepuana.
CTPOUTENBHBIX cTansx | BBIOOp MapKu cTanu Mo JAEHCTBYIOIMM HOpMaM.
[ToaroToBka K BBIMOJHEHUIO TECTOBBIX 3aJaHUM.
17 | TIpoxarHsie npodum Br160p npokaTHBIX mpoduiielt A pa3IuyHbIX dJIeMeHTOB. OnpeneicHue




FEOMETPUUECKUX XapaKTEPUCTUK COCTABHBIX CEUEHUIT

3akperyieHue, JOMOJHEHHUE MPONASHHOrO JEKIIMOHHOTO MaTepuania.
Br160op npokaTHbIX poduiielt s pa3InyHbIX 3JIEMEHTOB IO COPTAMEHTY.
OnpeneneHne reOMETpUUECKUX XapaKTEPUCTUK COCTABHBIX CEUCHHUI.
[TonroroBKka K BBIOJHEHUIO TECTOBBIX 3aJaHUM.

Kpatkas ucropus

Pacuer neMeHTOB KOHCTPYKIIMHI 110 METOJUKE pacd€Ta 110 IIPEAEIbHBIM
COCTOSIHUSIM

20 Pa3BUTHS METOJIOB 3aerHJIeHPIe, JOIIOJIHCHUEC HpOﬁHeHHOFO JICKIIMOHHOI'O MaT¢purasia.
pacuera Pacuér cxxaThIX, pacCTSIHYTHIX U H3THOAEMBIX JIEMEHTOB.
[ToaroroBka K BBIITOJIHEHUIO TECTOBBIX 3a/IaHUM.
Pacuér u koHCTpyHpoBaHuE OOITOBOTO COEAUHEHUS
AocTouHCTBa 1 3akperuienne, JOMOMHEHNE TIPOHIEHHOTO JIEKITMOHHOTO MaTepHaIa.
25 | HenoCTaTKH 6OHTOBHX Pacuér 601TOBOTO COeIMHEHMS B YCIIOBUAX PAaCTSDKEHHM U CIIBUTa/cpesa.
COCAMHCHIU [ToaroroBka K BBIITOJIHEHUIO TECTOBBIX 3a/IaHUM.
Pacuér u KOHCTpyHpOBaHHE CBAPHOI'O COCAVHEHUS
Hocronncrsa 1 3aKkpereHue, JOMOIHEHNE IPOIAEHHOTO JIEKIIMOHHOIO MaTepuaia.
34 HEAOCTAaTKH Pacuér cBapHBIX COeMHEHUH C YIIIOBBIMU U CTHIKOBBIMU IIIBAMHU.
coenuterni MK IToaroroBka K BBIITOJIHEHUIO TECTOBBIX 3a/IaHUM.
Pyunas nyroBas cBapka. ICTOUHMKY NUTaHUS CBAPOYHOU TyTU
W3ydeHue cxembl, CYIIHOCTH, CIIOCOOOB M TEXHOJIOTHYECKHX
BO3MOXKHOCTEH pyYHOU TyroBOW CBapKH, pallMOHABHBIX o0JacTen
npuMeHeHus. O3HaKOMJICHHE CO CBAPOUYHBIM 000PYJIOBaHUEM U
47 TexHonorns CBaposHbIX TpeOOBaHUSMU K UCTOYHHKAM MHUTAHUS CBAPOYHOU nyru. M3yueHue cxem
paboT B CTPOMTENLCTBE CBapOYHBIX MOCTOB: CO CBAPOYHBIM TpaHCHOPMATOPOM,
npeoOpaszoBareieM MOCTOSHHOTO TOKA, CBAPOYHBIM BBIMPSIMUTEIIEM.
Br16op mapameTpoB pexuma CBapKH MPU U3TOTOBIEHUU CBAPHBIX
METaJUIOKOHCTPYKIUI
ABTOMaTHUECKasi AyroBas CBapKa
N3yuenune cxembl, CyIHOCTH, CTOCOOOB, 000PYI0BaHUS,
TEXHOJIOTHYECKUX BO3MOXKHOCTEH paIllMOHAIBHBIX 00J1acTe MPUMEHEHHS
47 TexHomorus CBapOHBIX | 4provariyeckoit JIyTOBOM CBAapKH, BIUSHHS aBTOMATH3allMd Ha KA4e€CTBO U
paboT B CTPOMTENBCTBE | 1y apourenbHoCTs Mpoliecca. M3yaenHe cXeMm IyroBoi CBAPKH MO/
(1roCcOM M aBTOMAaTUYECKOM CBapOUYHOM rojioBKU. BeiOop mapamerpos
peXuMa CBapKH MPU U3TOTOBJICHUHU CBAPHBIX METANIOKOHCTPYKITUH
I'azoBas cBapka
W3ydeHue cxembl, CYIIHOCTH, CIIOCO00B, 000PYI0BaHMUs,
47 TeXHONOTHSI CBApOUHEIX | TEXHOJIOTMYECKUX BO3MOXKHOCTEH, PaliHOHANIBHBIX 00JIaCTeH IPUMEHCHHUS]
paGoT B CTpoHTENbCTBe |Ta30BOM CBapKH U pe3ku. Co3/1aHie 3CKM30B I10CTa ra30BON CBAPKH.
Br100p mapameTpoB pexrMa CBapKH MpPHU U3TOTOBICHUU CBAPHBIX
METaJUIOKOHCTPYKIUH
KonTakTHas cBapka
N3yuenune cxemsl, CyIHOCTH, CITOCOOOB, 000PYI0BAHUS,
TEXHOJIOTHYECKUX BO3MOXKHOCTEH, PAIIMOHAILHBIX 00J1aCTel MPUMEHEHUS
47 TexHonorns cBapoyHbIX KOHTaKTHOM cBapku. CO3/1aHNE ICKU30B CBAPHBIX COCTMHEHUH,
paboOT B CTPOHTENBCTBE | ppivo e HHEIX KOHTAKTHOMN TOUEUHOI CBApPKOW M KOHTAaKTHOM CTBIKOBOU
CBapKoi oruaBieHueM. BeiObop mapaMeTpoB peskuMa CBapKu Ipu
M3TOTOBJICHUH CBAPHBIX METAJUIOKOHCTPYKITUH
JledexThl CBapHBIX COECIUHEHHIM
AledexTrr n KoHTpOTH HedexTsl cBapHbIX coequnennii. Knaccudukanus u Buabl 1ehEKTOB.
50 KaqecTsa CBAPHBIX Brnusane nedextoB Ha pabOTOCIOCOOHOCTh CBAPHBIX METATITUIECKUX
MCTaITYCCKHIX KOHCTpYKIUH. OIleHKa CTENEeHU OMaCHOCTU U JOMYCTUMOCTHU Je(PEKTOB B
KOHCTPYKIHH CBAPHBIX METAJUIOKOHCTPYKIIHSIX
51 KpaTkas HCTOpHs PazpaboTtka 6anoyHoOl KIETKU




pa3BuTHs POpPM CeueHUs
Oanok

3akperuieHue, TOMOJIHEHUE MTPOMICHHOTO JIEKIIMOHHOTO MaTepuaia.
KommoHoBka 6amo4Hoi KJIETKH HOPMaJIbHOTO THIIA.
IToaroroBka K BEIMOJIHEHHUIO TECTOBLIX 3aJaHUMN.

Pacuér u KOHCTpyHpOBaHUE MPOKATHBIX OAJIOK
3akperuieHue, JONOJHEHUE IPOUCHHOTO JEKIIMOHHOIO MaTepHraia.

59 Bribop mapxku cranu Pacuér mpokaTHbIX 6aJoK.
IToaroroBka K BBIIIOJIHEHUIO TECTOBBIX 3aJIaHUI
Onpenenenne Harpy3ok | Pacd€r n KOHCTpyHpOBaHHUE GalOK COCTABHOTO CEYCHHs
68 ¥ TIEPEXO0]] OT 3aKp?nneHHe, JIOTIOJTHEHWE MPOMICHHOTO JICKIIMOHHOTO MaTepuara.
KOHCTPYKTUBHOM K Pacuér u xoHCTpyHpOoBaHHE OAIOK COCTABHOT'O CEUCHUSI.
pacuéTHOI cxeme [ToaroroBka K BBIIOJIHEHHUIO TECTOBBIX 3aIaHUI
HpOBepKa IIPUHATOTO OHTI/IMI/ISaHI/IH ceueHus OanKu
7 CeueHHs 10 TIepBoii | 3aKPEIUICHNE, TOMOIHCHHE IIPON/ICHHOTO JIEKIIMOHHOTO MaTepuana.
TpyuIie npeaenbHbIX OHTI/IMI/ISaHI/IH ceueHHs OaJIKu.
COCTOSIHUM [ToaroroBka K BBIIOJIHEHHUIO TECTOBBIX 3aIaHUI
KonctpyupoBanue y3moB 0anok
3akperuieHue, TONOJIHEHUE MPOMICHHOTO JIEKIIMOHHOTO MaTepuaia.
78 | Pacuer mosicHBIX IIBOB KOHCTpYHpOBAHHE Y3ITOB GATOK
IToaroroBka K BBIIIOJIHEHHUIO TECTOBBIX 3aJIaHUI
KomnonoBka kapkaca
11 Knaccnduxarmum 3akperuieHue, TOMOJIHEHUE MPOMICHHOTO JIEKIIMOHHOTO MaTepuaia.
KapKacoB KomnoHoBKa kapkaca MpOMBIIUIEHHOTO 31aHUs.
[ToaroroBka K BBITIOJTHEHHUIO TECTOBBIX 3aJIaHUN.
COop Harpy30k Ha Kapkac
Kracendukarms 3akperuieHue, J0MOJHEHUE TPOUICHHOTO JEKIIMOHHOTO MaTepuaia.
120 | marpysox Ha 3janus u COop Harpy30k Ha KapKac MPOMBIIIJICHHOTO 3/IaHUSI.
COOPYKCHUS [ToaroroBka K BBIIOJIHEHHIO TECTOBBIX 3aJaHUH.
Cratudeckuil pacu€r Kapkaca
L[ein, CTaTHHCCKOro 3akperuieHue, T0N0JIHEHUE MPOAEHHOTO JIEKIIMOHHOTO MaTepuara.
128 | pacuéra u criocoOsI ero Crarnueckuil pacuér Kapkaca MPOMBIIIJIEHHOTO 3/1aHHUS.
BBITOTHCHIA [ToaroToBka K BBITTOJIHEHUIO TECTOBBIX 3a/IaHUH.
Pacuer u koHCTpyHpoBaHue pepMbl U3 MAPHBIX YTOIKOB
OOmine CBEACHUA O | 3ay nerrenyie, TOMONHERHE MPOIIEHHOTO JIEKIHOHHOTO MaTEPHAIA.
134 (epmax. Pacuer u koHCTpyHpoBaHue (pepMbI U3 MAPHBIX YTOIKOB.
Knaccudurammm IToaroroBka K BBEITOJTHEHHIO TECTOBBIX 3aJaHUM.
. Pacuér u koHcTpyHnpoBaHue y3710B (GepMbl U3 TAPHBIX YTOJKOB
Pacar u 3akpennenue, JOMOTHEHHE TIPOHIEHHOT0 TEeKITMOHHOTO MaTepHana.
145 KOHCTPYHpOBAHUC Pacuer u xoHCcTpyHpoBaHue (pepMbI U3 MAPHBIX YTOIKOB.
PANIOBLIX y3110B [ToaroroBka K BBITTOJTHEHHUIO TECTOBBIX 3aJIaHUN.
Pa36uBka 37aHMi KoMroHoBKa cucTeMbl CBsI3el Kapkaca IpOM3IaHHs
GOJIBIIIOMN 3akperuieHue, I0N0JIHEHUE MPOIAEHHOT0 JIEKIIMOHHOTO MaTepuasa.
149 NpoTskKeHHOCcTH Ha | KOMIIOHOBKA CHCTEMBI CBsI3¢il KapKaca MPOM3/IaHus.
TeMIepaTypHble oTcexn |I[I0IrOTOBKA K BBIMOIHEHHIO TECTOBbIX 3a/aHHUii.
Onpenenenne PCY u monbop ceueHus: HUXKHEH 4acTH KOJIOHHBI
Onpenenenne . |3akpemneHnue, 10MONIHEHHE MPONAECHHOTO JIEKIIMOHHOTO MaTepuaa.
157 PACHCTHBIX COUCTAHNN | Onpenenenne PCY 1 mog60p CeUeHHs HIKHEH YacTH KOTOHHBI
yCHJIHN B KOJIOHHAX PAM | [T 11roToBKA K BBITOIHEHHIO TECTOBBIX 33 IaHHIL.
[ToxGop ceueHust CKBO3HOW KOJIOHHBI
164 VYV CTOMYMBOCTH 3akperuieHue, ZIOIOIHEHNE MPONJEHHOIO JICKIIMOHHOTO MaTepurarna.
OT/IENIbHBIX BETBEMH [ToxGop ceueHust CKBO3HOW KOJIOHHBI
[ToaroroBka K BBIIOJTHEHHIO TECTOBBIX 3a/IaHUM.
168 OGLIlHe CBEICHHS O Pacuér y3510B BHELICHTPEHHO CKAThIX KOJIOHH




pacdere y3JoB
CTaJIbHBIX KOHCTPYKIUHI

3akpernieHue, T0MOJTHEHHE MMPOMACHHOTO JICKITMOHHOTO MaTepuara.
Pacuér y3710B BHEIIEHTPEHHO CXKAThIX KOJIOHH.
IToArotoBKa K BEIMOJIHEHUIO TECTOBLIX 3aJaHUN.

[Iporonnoe u

Pacyer 1 KOHCTpyHpOBaHUE CUCTEMbI KPOBEIbHBIX IIPOTOHOB
3aKperuieHue, JONOJHEHNE IPOUICHHOTO JIEKIMOHHOTO MaTepualla.

176 | GecrporouHoe pelenne | p, yer KOHCTPYMPOBAHHUE CUCTEMbI KPOBEIBHBIX MPOTOHOB
HOKPBITHS IloaroroBka K BEIIOJHEHHUIO TECTOBLIX 3aaHUM.
Pacuer u koHCTpyHpOBaHHE CTPOEK U PUTEJIEH CTEHOBOTO OIPAXKACHUS
188 BUIBI CTEHOBOTO 3akperieHue, J0M0JIHEHUE IPOMAECHHOTrO JIEKIIMOHHOTO MaTepHaa.
OTPaKICHUS Pacuer u koHCTpyHpOBaHUE pUresiell CTEHOBOTO OTPaKICHUS
[ToaroroBka K BBINOJHEHUIO TECTOBBIX 3aJaHUM.
Pacuer u xoncTpynpoBanue dhepm c anemerntamu u3 ['CII
192 ANTOpUTM pacuera 3akperieHue, 10N0JIHEHHE MPOIACHHOT0 JIEKIIMOHHOIO MaTepuara.
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Pacuer u xoncTpyupoBanue dpepm c anemerntamu u3 I['CII.
[ToaroroBka K BBIITOJIHEHUIO TECTOBBIX 3a/IaHUH.

5.4. JITaboparopHbie pabOThI

HaumenoBanue pasaciia

pJ::H Y TEMBI JJAOOPATOPHBIX HaunmenoBanue U conepikaHue 1ad00paTOPHBIX paboT
pabor
Uccnenoanue HanpspkEHHO-Ie(HOPMUPOBAHHOTO COCTOSIHUSL  LIEHTPATIBLHO
CKATOr0 CTEPXKHS CIUJIONIHOTO CEYCHUS
O6I11e CBEIECHHS O 3akpernieHue, T0MOJIHEHUE NMPOACHHOTO JIGKIIMOHHOTO MaTepurara.
84 KOJIOHHAX UccnenoBanue HanpspkEHHO-e(OPMUPOBAHHOTO COCTOSIHUSL  LIEHTPATILHO
CKATOr0 CTEPXKHS CIUJIOIIHOTO CEYCHUS
IloaroToBka K BRIIOJIHEHHUIO TSCTOBBIX 3aaHHI
UccnenoBanue HanpspkEHHO-E(HOPMUPOBAHHOTO COCTOSTHUSA LIEHTPAIBHO
CKATOr0 CTEPXHS CKBO3HOTO CEUCHHUS
AIFOPUTM PaCU€Ta |34y nenenpe, TOTONHERHE TPOIIEHHOTO JEKIHOHHOTO MATEPHATA.
o1 CTCPKHS KOJOHHBI UccnenoBanue HanpsHkEHHO-EHOPMUPOBAHHOTO COCTOSTHUS IEHTPAIBHO
CKBOSHOTO CCHCHUA | opeatoro cTepskHs CKBO3HOTO CEUEHHS
IToaroToBka K BRIIOTHEHHUIO TSCTOBBIX 3aJaHMI
HccnenoBanue HanpskEHHO-1€(POPMUPOBAHHOTO COCTOSHUS
OCHOBHBIE 3akpernieHue, T0MOJTHEHHE MMPOHACHHOTO JIGKIIMOHHOTO MaTepurara.
99 KOHCTPYKTHBHbIE UccnenoBanue HanpsHkEHHO-E(HOPMUPOBAHHOTO COCTOSTHUS 0a3bl
peieHust 6a3 KOJIOHH | KOJIOHHBL.
IloaroToBka K BRIIOTHEHHUIO TSCTOBBIX 3aJaHHI.
UccnenoBanue HanpsHkEHHO-E(OPMUPOBAHHOTO COCTOSTHUS OTOJIOBKA
OCHOBHEIC KOJIOHHBI
105 KOHCTPYKTHBHBIE 3akpernieHue, T0MOJIHEHUE MPOMACHHOTO JIEKIIMOHHOTO MaTepuara.
pemenus oroyopkop | YIccenoBanue HanpsKEHHO-1)OPMUPOBAHHOTO COCTOSHUS OTOJIOBKA
KOJIOHH KOJIOHHEI.

IloaroTroBKa K BEIIOJIHEHUIO TECTOBLIX 3aJaHUN.

5.5. CamocTrosTenbHas paboTa 00y4JaroMXCs

Ne | HaumenoBanue paszaena o
CopepxaHre caMOCTOSITEBHON pabOThI
pa3n| AMCIHUIUIMHBI U TEMBI
PannonansHbie obnacty | IIOATOTOBKA K BBIOJIHEHHIO TECTOBBIX 3aJaHUH 10 IPOKHIEHHOMY
4 [IPUMEHEHUs Matepuaiy
MeTaLTHYECKHUX [ToaroToBka K BBITOJHEHHUIO TECTOBBIX 3aIaHUM IO TPOMACHHOMY
KOHCTPYKIUHI Matepuaiy
MeTanuueckue Merammueckue KoHCTpyKiuu. Kinaccudukarus, o0mue cBocTBa U
5

KOHCTPYKLIUU.

KpUCTATNIMYECKOE CTPOCHHUE METAJIJIOB U CIIJIABOB




Knaccudukanmsi, oomme

W3ydeHue maTepuana, MoAroToBKa K YCTHOMY OIpPOCY, MHCbMEHHOM

CBOMCTBA U MIPOBEPOYHOI paboTe
KPUCTAIIINYECKOE
CTpOEHHUE METAJIOB U
CILIaBOB
Mertamndeckue Maxkpo- 1 MUKPOCTPYKTYPHBII aHaJIN3 CTPOCHUS YTIIEPOAUCTHIX U
KOHCTPYKIIHH. JISTUPOBAHHBIX CTajei B PABHOBECHOM COCTOSIHUH
Knaccudukanus, ooumue | I3ydenne marepuana, MoAroTOBKa K yCTHOMY OIIPOCY, IMCbMEHHON
) CBOMCTBA U MIPOBEPOYHOI paboTe
KPUCTAJUTMYECKOE
CTPOCHUE METAJIJIOB U
CILJIaBOB
Merannuueckue [TpakTHueckoe NpUMEHEHUE AUarpaMMbl COCTOSIHUS JKEIe30—1IEMEHTHT B
KOHCTPYKLHUU. IIPOMBIIUIEHHOCTH
Knaccuduxanus, oomue | i3ydenue marepuana, HOArOTOBKA K yCTHOMY OIIPOCY, IMCBMEHHON
5 CBOMCTBA U MIPOBEPOYHOI paboTe
KPUCTAIIINYECKOE
CTPOEHHUE METaJIOB U
CILIaBOB
Knaccudukanus u Krnaccudukanus u MapkKupoBKa KOHCTPYKITMOHHBIX MaTEPHAJIOB
5 MapKHUpPOBKa Nzyuenue MaTepuana, MOAroTOBKa K yCTHOMY OIPOCY, IMHCbMEHHOH
KOHCTPYKIIMOHHBIX MIPOBEPOYHOM padoTe
MaTepuasioB
CaoiicTBa CBoiiCTBa KOHCTPYKIIMOHHBIX MaTEPUAIIOB, BIUSHUE MJIACTUYECKOM
KOHCTPYKUMOHHBIX | A€(OpMalMu, Harpesa 1 OXJIaXICHUs Ha CTPYKTYPY U CBOMCTBA
MaTepuanos, Biusaue | M3yuenue maTepuana, HOAroToBKa K yCTHOMY OIIPOCY, HMCbMEHHOM
7 MJIaCTUYECKOM MIPOBEPOYHOI paboTe
nedopmaiuu, Harpesa u
OXJIQXKICHUS Ha
CTPYKTYpPY U CBOMCTBA
CaoiicTBa OCHOBHBIE MEXaHUYECKHE CBOMCTBA KOHCTPYKIIMOHHBIX MAaT€pPUAJIOB.
KOHCTPYKIITMOHHBIX Ornpenenenne TBEPIOCTH
Marepuaios, Biusaue | M3yueHne marepuana, oAroToBKa K yCTHOMY OIIPOCY, IMChbMEHHOM
7 MJIaCTUYECKON POBEPOYHON paboTe
nedopmaluu, Harpesa u
OXJIQXKICHUS Ha
CTPYKTYpPY U CBOMCTBA
Bri6op Bb160p KOHCTPYKIIMOHHBIX MaTepUAIOB IS U3TOTOBICHUS
KOHCTPYKLIMOHHBIX METaJUIMYECKUX KOHCTPYKIIMMA
8 MaTeprajIoB s N3yuenue MaTepuana, OArOTOBKa K yCTHOMY OMPOCY, NChMEHHO
W3TOTOBJICHUS MIPOBEPOYHOI paboTe
METaNTMYECKUX
KOHCTPYKLUU
Bei6op Br160p pexxrMoB TepMHUECKOH 00pabOTKH METAJUTHUECKUX
KOHCTPYKIIHOHHBIX KOHCTPYKIUHI U U3JIETTUH pa3IMYHOIO Ha3HAYECHUS
8 MaTeprasoB s N3yuenue MaTepuana, OAroTOBKa K yCTHOMY OIPOCY, MIChMEHHO
M3TOTOBIICHUS MIPOBEPOYHOM padboTe
METaJUTMYECKUX
KOHCTPYKIUI
IToaroroBka K BBIITOJIHEHUIO TECTOBBIX 3aIaHUH IO IPOMICHHOMY
9 OOu1ue cBeeHus O MaTepHany
CTPOMTEIBHBIX CTAIAX | 351 herieHue IEKIIMOHHOTO MaTepHaa
[ToaroToBKa K BBIMOJHEHUIO TECTOBBIX 3aJaHUI MO MPONIEHHOMY
17 | TIlpoxaTtHble npodunau |Marepuany

3akpernseHue NpoIeHHOro Marepuana




Kpatkas ncropus

IToaroroBka K BBIITOJIHEHUIO TECTOBBIX 33IaHUM N0 MPOUIEHHOMY

20 Pa3BUTHS METOJIOB Marcpuaiy
pacuera 3akperieHue NporuIeHHOr0 MaTepuaa
JIOCTOMHCTBA IToaroroBka K BBIITOJIHEHUIO TECTOBBIX 33/IaHUM 1O MPOUIECHHOMY
25 | HemoctaTku OONTOBBIX |MaTepHay
COeMHEHHU 3akperieHue MpoIeHHOro Marepuana
IToaroroBka K BBIITOJIHEHUIO TECTOBBIX 3aIaHUM IO TPOUJAECHHOMY
JocTonncrBa u MaTepuary
34 HEAOCTaTKH [ToAroToBKa K BBINOJHEHUIO TECTOBBIX 3aJaHUI MO MIPONIEHHOMY
coennHenuit MK MaTepuay
TexHONOTrHs CBAPOYHBIX padOT B CTPOUTEIILCTBE
47 TexHonorns cBapodHEIX N3yuenue marepuana, NOArOTOBKA K YCTHOMY OIIPOCY, TUCbMEHHOU
paboT B CTPOUTEIHCTBE HPOBEPOUHOIT paboTe
Pyunas nyrosas cBapka. MICTOUHMKM NUTaHUS CBAPOYHOM AYrU
47 TexHonOrnA CBapOTHEIX W3yuenue matepuana, moAroTOBKA K YCTHOMY OIPOCY, TUCBMEHHOU
paboT B CTPOUTENILCTBE MPOBEPOUHOi paGoTe
ABTOMaTHu€ECKas AyroBas CBapKa
47 TexHonOrnA CBapOTHEIX N3yuenue marepuana, moAroToOBKa K YCTHOMY OIPOCY, TUCbMEHHOU
paboT B CTPOUTEIHCTBE MPOBEPOUHOi paGoTe
['azoBas cBapka
47 Texuonorns cBapoHEX W3yuyenue marepuana, OAr0TOBKA K YCTHOMY OIIPOCY, TUCBMEHHOU
paboT B CTPOUTETHCTBE HPOBEPOUHOIT paboTe
KonTakTHas cBapka
47 Texuonorns cBapoHEX W3yuyenue marepuana, IOArOTOBKA K YCTHOMY OIIPOCY, TUCBMEHHOU
paboT B CTPOUTETHCTBE HPOBEPOUHOIT paBoTe
CBapuBaeMOCTb CBapuBaeMOCTb YIJIEPOAUCTBIX U JIETUPOBAHHBIX CTaJIEH
48 YIJIEPOJUCTHIX U N3yuenue marepuana, moAroTOBKa K YCTHOMY OIPOCY, TUCbMEHHOM
JIETMPOBAHHBIX CTajeil |POBEPOYHOM pabote
CapouHble CBapouHble HalpsHKeHUS U AeGopMariuu
49 HAIIPSKEHUS U N3yuenune marepuaiia, oAroTOBKa K yCTHOMY OIIPOCY, MTUCbMEHHOU
Ile(l)OpMaLlI/II/I HpOBepOHHOﬁ pa60Te
JledexTsl 1 KOHTposb | JleeKThI M KOHTPOJIb Ka4eCTBa CBAPHBIX METAINIMYECKAX KOHCTPYKIIUH
50 KavecTBa CBapPHbBIX N3yuenue MaTepHaia, 0/roToBKa K yCTHOMY OIpoCy, MACbMEHHOU
METaJUTMYECKUX IIPOBEPOYHOI padboTe
KOHCTPYKIUHI
JebexTsl 1 KOHTPOIb | JedEeKThI CBApHBIX COEAMHEHMM
50 KavecTBa CBapPHbIX N3yuenune MaTepHaia, NOAroToBKa K yCTHOMY OIpOCy, MMACbMEHHOU
METaNTMYECKUX IIPOBEPOYHOI padboTe
KOHCTPYKIUHI
Hedextsl 1 KoHTposib | KOHTPONIb KauecTBa CBAPHBIX COEIMHEHUM
50 KauyecTBa CBapHBIX N3ydenune marepuaia, moAroToBKa K yCTHOMY OIPOCY, TUCbMEHHOU
METAITNYECKUX IPOBEPOYHON paboTe
KOHCTPYKIUHI
IToaroToBka K BBIITOJIHEHUIO TECTOBBIX 3aIaHUH IO TPOMIECHHOMY
Kparkas ucropus MaTepuany
51 | pa3Butus ¢popm cedeHus
6anmok
IToaroroBka K BBIITOIHEHUIO TECTOBBIX 33IaHUM 11O IIPOUIEHHOMY
MaTtepuany
59 Bri6op mapku cTamu
68 | OmpeseneHue Harpy3oK IToaroroBka K BBIITOJIHEHUIO TECTOBBIX 33IaHUM N0 MPOUIECHHOMY




U TIepexo]] OT
KOHCTPYKTHUBHOM K
pacu€THOl cxeme

Marepuainy

IIpoBepka npuHATOrO
CEYeHU 110 IEPBOU

IToaroroBka K BBIITOJIHEHUIO TECTOBBIX 33/IaHUM 11O MPOUIEHHOMY
Marepuaity

& rpymIe npeaeabHbIX
COCTOSIHUI
[TonroTroBKa K BBIIOJHEHUIO TECTOBBIX 3aJaHUH 110 IIPOIMIECHHOMY
MaTepuainy
78 | Pacuer mosicHbIX IIBOB
[ToaroTroBka K BBIIOJHEHUIO TECTOBBIX 33alaHUM 10 IPOHACHHOMY
84 OO01ue CBEIEHN O Matepualy
KOJIOHHAX
IToaroToBka K BBIITOJIHEHUIO TECTOBBIX 33/IaHUI N0 MPOUIECHHOMY
AnroputM pacuera MaTepHaiy
91 CTEPIKHS KOJIOHHBI
CKBO3HOI'O CEUEHUS
IToaroroBka K BBIITOJIHEHUIO TECTOBBIX 33/IaHUI N0 MPOUIECHHOMY
OcHOBHbIE MaTepuany
99 KOHCTPYKTHUBHBIE
pereHust 6a3 KOJOHH
OCHOBHBIE [TonroTroBKa K BBIOJHEHHUIO TECTOBBIX 3aJaHUH 110 POIIEHHOMY
105 KOHCTPYKTUBHBIE MaTepHaly
pELIEHUs OTOJIOBKOB
KOJIOHH
111 Knaccudukanuu [TonroroBka K TECTUPOBAHUIO IO IPOWJIEHHOMY MaTepHaly
KapKacoB
Knaccugukanus [ToaroToBka K TECTUPOBAHUIO 110 IPONJEHHOMY MaTEpUaLy
120 | nHarpy3ok Ha 37aHUS U
COOPYKEHHUS
Iens cratuueckoro  [lIoaroroska k TECTHPOBaHUIO IO MPOHICHHOMY MaTEPHAILY
128 | pacuéra u cnocoOsI ero
BBITIOJTHEHUS
OO0r11ue cBeIeHus O IToaroToBKa K TECTUPOBAHHUIO IO MPOUIEHHOMY MaTEpHAITY
134 bepmax.
Knaccudpukanuuu
Pacuér n [TonroroBka K TECTUPOBAHUIO IO IPOWIEHHOMY MaTepHaly
145 KOHCTPYHPOBaHUE
PSAIOBBIX Y3J10B
Pa3OuBka 31aHMI [TonroroBka K TECTUPOBAHUIO IO IPOWIEHHOMY MaTepHally
149 00bI110H
IPOTSKEHHOCTH Ha
TEeMIIEpaTypHbIE OTCEKU
[ToaroroBka K TECTUPOBAHUIO 11O MPOUJEHHOMY MaTepHAITY
Onpenenenne
157 | pacdeTHBIX coueTaHUM
YCWJIMI B KOJIOHHAX pam
Y CTOWYHUBOCTD [TonroroBka K TECTUPOBAHUIO 10 IPOWIEHHOMY MaTepray
164 OTAEIILHBIX BETBEH
168 R Fp—— [ToaroToBKa K TECTUPOBAHUIO MO MPOUJIEHHOMY MaTEpHAITY




pacuere y3JI0B
CTaJIbHBIX KOHCTPYKIUN

[Iporonnoe n

IToaroroBka K TECTUPOBAHHUIO 110 IPOUIEHHOMY MaTEpHUAILy

176 | 6ecnipororHoe pemnieHne
MTOKPBITHS
BuUIBI CTEHOBOTO [ToaroroBka K TECTUPOBAHUIO 110 MPOUAEHHOMY MaTEpHAILY
168 OTpaXKJICHUS
192 ANTOpuTM pacuera [ToaroroBka K TECTUPOBAHUIO 11O MPONUJEHHOMY MaTepUAITY
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6. Meroauyeckue MaTepuaJibl 1JI51 CAMOCTOATEILHONH pad0Thl 00y4AIONIUXCSH MO AUCHHUILIAHE
(MoayJi10)

Baxxneimmm 3TarnomM u3ydeHus JUCIUTUIMHBI SBISIETCS] CAMOCTOSTEIbHAs padoTa 00yJaromuxcs ¢
WCITOJIb30BAaHUEM CPEACTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTeIbHBIX TeXHOJOTH. O0yUarommecs
MOTYT TTO3HAaKOMHTHCS C KypCOM, HAUTH CIIUCOK HEOOXOIUMOM JIUTEpaTyphl K BOIPOCHI JJIsI CAMOKOHTPOJIS
B oOpazoBatenbHOU cpene MOODLE, raoe npencrabien qanHbli Kype. K 3aHATHIO TOMTyCKalOTCs TOJIBKO
MOATOTOBJICHHBIC CTYJICHTHI, IPEIBAPUTEIHLHO U3YYHUBIIHE TCOPETUICCKUI MaTEPHAII 110 yUSOHUKY U
yaeOHoMy mocoouto. [1o pe3ynbraram paboThl KaXKIbIi CTYACHT O(pOpMIISET MHIUBU Y IbHBIN
TEXHUYECKUN OTYET, KOTOPHIN JOJIKEH COJIePKaTh MCUEPITBIBAIOIINE TEKCTOBBIC U TpapuecKue OTBETHI Ha
MOCTaBJICHHBIE BOIPOCHL. PaboTa cunTaeTcs BHITTOJTHEHHOM ITOCIIE 3aIUThI €€ y MpernoaaBaTesl.

[Iporpammoi qUCUMIUIMHBI IPEAYCMOTPEHO MPOBEICHUE JIEKIIMOHHBIX 3aHATHI, HA KOTOPBIX JAaeTCs
OCHOBHOM CHCTEMaTH3WPOBAHHBIM MaTepral, MPAKTHICCKUX U JJA0OPATOPHBIX 3aHATHH, MPEATIONAraroIuX
3aKpeIUICHHE H3YYEHHOTI0 MaTepuaia u GopMUpOBaHUE y 00yUYaIOINUXCS HEOOXOUMBIX 3HAHUH, YMEHUN U
HaBBIKOB.

Kpome Toro, BaxKHEHIIIMM 3TarioM U3y4eHHUs TUCIUTIIMHBI SIBJISETCS CaMOCTOATENIbHAs paboTa
00yJaronuxcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHA.

B 06bem camocTosTensHON pabOThI 1O AUCIUIUIMHE BKIIOUAETCS CISAYIOIIEE:

- U3YYEHHE TEOPETUYECKUX BOIPOCOB 10 BCEM TEMaM JIUCLIUILJINHBIL;

- MOJITOTOBKA K JJa00OPaTOPHBIM M MPAKTUYECKUM 3aHSITHSIM;

- IOATOTOBKA K 3a4YETY C OLICHKOW U 3K3aMEHY.

3aJI0roM YCIENTHOTO OCBOCHHMS 3TOW JUCITUIIINHBI SIBIIIETCS 0053aTeIbHOE MTOCEIICHHE
JIEKIIMOHHBIX, TAOOPATOPHBIX U MPAKTUUYECKUX 3aHATUM, TAK KaK UX MPOIMYCK MOXET OCI0XHUTH OCBOCHUE
pas3nenoB Kypca.

Ha nabopaTopHbIX U MPaKTUUECKUX 3aHATUAX MaTepuall, U3JI0KCHHBIA Ha JICKIUX, 3aKPETUIICTCS
110 TeMaM JAUCUMILIMHBI corjacHo PIT/I.

[Ipuctynas Kk U3y4eHUIO TUCIUTUINHBI, HEOOXOUMO B MIEPBYIO 0Yepeb O3HAKOMHUTHCS
conepsxkanueM PITJL myist cryneHToB 0uHON (hOpMBI 0O0yUYEHUS, a TAK)KE METOAUUYECKUMH YKA3aHUSAMU I10
OpraHU3aIMi CaMOCTOSATEIHLHON paOOThl U TOATOTOBKHU K MPAKTHYECKUM 3aHITHSAM. [Ipu moaroroske k
71a00paTOPHBIM U IPAKTUYECKUM 3aHATUSM U B paMKaX CaMOCTOSITEIIbHOM paOOTHI 1O U3YYECHUIO
JTUCIUTITUHBI 00y4YaromuMcsi HE00X0IUMO:

- HIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITUU MAaTEPHUAIT U IOMTOJHUTh €0 C y4ETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPHI;

- IIPY CaMOCTOSITETbHOM M3YYEHUH TEOPETUUECKON TEMBI CAEIaTh KOHCIEKT, HCIIOJIb3YS
pexomenioBanHbie B PIIJ] ncrounnky;

- BBITIOJIHUTH JTA0OPATOPHBIC U MPAKTHUECKHUE 3aJaHUsI B paMKaX W3y4aeMOU TEMBI;

- O3HAKOMUTCS C METOIMUYECKUMHU PEKOMEHAAIUSAMHI K BBIMOJTHEHUIO TaOOPAaTOPHBIX padoT;

- MIOJITOTOBUTh TEXHUYECKHUE OTUYETHI TIO BHIMOJTHEHHBIM JIA0OPAaTOPHBIM paboTaMm;

- HOATOTOBUTHCS K MPOMEKYTOYHOM aTTECTaLINH.

Htorom n3ydeHus: JUCUUILIMHBI SIBISETCS 3a4€T C OLEHKOM U SKk3aMeH. DopmMa npoBeieHus 3a4eTa u
9K3aMEHa — yCTHas MUChbMEHHAs1, B (hOpMe TECTUPOBAHMS MJIM KOMOMHUPOBAHHAS.

7. OneHOYHbIE MATEePHUAJIbI VISl IPOBEICHUS TEKYLIEro KOHTPOJISI YCIIeBAeMOCTH M POMEKYTOYHOM
arrecTauMu 00y4aroMXCcs M0 AUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETSHIINIA C YKa3aHUEM 3TAIOB MX (HOPMUPOBAHHUSI B IPOLIECCE OCBOSHUS UCIIUTIITMHBI

Kox n HaumenoBanue
No KoHnTtponupyembie pa3aessbl JUCHUTIITUHBI . Bun onenounoro
WHJIMKATOpPa KOHTPOIUPYEMOM

/1 (Momy1s) KOMITETEH I cpencTaa

MK(I)-1.1, ITK(1)-1.2, [IK
Kparkas uctopust pa3BUTHS METaNIMYECKUX (ID)-1.3, TIK(11)- 1.4, TIK(IT)- |Tect mo pe3ynbpratam

1 KOHCTPYKLHUU 1.5, OIIK-3.5, OIIK-6.8, OIIK | ocBOECHUS JIEKIIUU
-6.11
TTK(ID)-1.1, IIK(IL)-1.2, TIK
2 JlocToMHCTBa M HEOCTATKH METAJTHISCKUX (ID)-1.3, TIK(I])-1.4, TTK(L])- TecT mo pesynapTaTam

KOHCTPYKIHNUN 15’ OIIK-6.11 OCBOCHUA OUCIIUITIIINHBI




Opranu3zanus NpoeKTHPOBAHUS

TIK(1D)-1.1, TIK(1)- 1.2, TIK

Tect o pe3yapraram

3 . (10)-1.3, TIK(11)-1.4, ITK(LT)-
METAJUINYECKUX KOHCTPYKIUH 1.5, OIIK-3.5, OIIK-6.11 OCBOCHMSI JUCLIUILIMHBI
4 PanonanbHble 001aCTH IPUMEHEHUS (1;[_{1)(_(1]_2-11_[112 (1;_[[1;(113- 11_121& (ll_f[1)<- Tect no pe3ynbraTam
METAUTNYECKUX KOHCTPYKIUH 15, .O’HK- 6.11, bi’[K-& 5 OCBOEHHUS JUCIUILINHEI
e || IKQULLIIKUL2.TIC [ Yormat oo
5 « ’ (ID)-1.3, IIK(1D)-1.4, ITK(LL)- |mucemeHHas
PUCTAIIIMYECKOE CTPOCHHE METAIIJIOB U 1.5, OTK-6.11 IpoBepouHas paGota
CILUIaBOB
MK(LL)-1.1, K (L)-1.2, [IK [ YcTHBIi onpoc,
6 fgsgﬁggﬁﬁfﬁiﬁaﬁgﬁg (ID)-1.3, TIK(ID)- 1.4, TIK(LT)- | nucbmennas
1.5, OIIK-6.11 npoBepoyHasi pabora
CoiicTBa KOHCTPYKLIIOHHBIX MaTEPHAIIOB, TIK(LD-1.1, TIK(ID)-1.2, TIK | Vermbiii onpoc
7 | BAMSHHE [UIACTHYECKOH nedopmanu, (LD-1.3, HI& (ID-1.4, HI& (ID- |mcemennas ’
Harpena it OXJIaAUICHIL Ha CTPYKTYPY H 1.5, OIIK-6.11 mpoBepoyHas pabora
CBOICTBa
Bb100p KOHCTPYKIIMOHHBIX MaTepUaIoB JUIsl MHK(LD)-1.1, ITK(L0)-1.2, [IK | YcTHBIit onpoc
8 |W3roToBICHMS METATUNIMYECKUX (ID)-1.3, TIK(1D)-1.4, TIK(LL)- |[nmucemenHas
KOHCTPYKLUH 1.5, OIIK-6.11 IIpoBepoyHas pabora
MK(L)-1.1, ITIK(LL)-1.2, TIK
9 [OOuue cBeneHUs O CTPOUTENBHBIX CTAJSAX 1(15'13)_011_1312212(91'81_}[?_’ 61_;(%[1_)[_[( Tect
-6.11
MK(LL)-1.1, ITK(LL)-1.2, TIK
10 | OcHOBHBIE CBOWCTBA CTPOUTENIBHBIX CTAICH (I)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect
1.5, OIIK-6.11
MK(LL)-1.1, ITK(LL)-1.2, [IK
11 | Cnoco6s! mpou3BOACTBA CTaeH (ID)-1.3, TIK(1D)-1.4, IIK(1L)- [Tecr
1.5, OIIK-6.8, OIIK-6.11
MK(LL)-1.1, ITK(LL)-1.2, TIK
12 |Knaccudukanuu cranen (ID)-1.3, TIK(1D)-1.4, IIK(1L)- [Tecr
1.5, OIIK-3.5, OIIK-6.11
MK(L)-1.1, ITK(L)-1.2, [IK
13 | Xumuueckuit cocTaB CTPOUTENbHBIX CTaJIeH (I0)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect
1.5, OIIK-6.11
14 lxziz;mqecxue CBOWCTBA CTPOUTEIHHBIX &I)(_(lug:lnlﬁ (1;_[[1;(1]'2: 11_121& (1;1;; Teer
1.5, OIIK-3.5, OIIK-6.11
MK(L)-1.1, ITK(L)-1.2, TIK
15 |MapkupoBka crayei (I)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect
1.5, OIIK-6.8, OIIK-6.11
16 E(;I{iop CTangﬁ JUISL CTPOUTENBHBIX (IEII)<-(1H?2 ’ 11_111& (1;_[[1;(1]_[4)1, 11_121& (ll_f[I)<- Teer
TPy 1.5, OTIK-6.11
MK(LL)-1.1, ITK(LL)-1.2, TIK
17 |IlpokaTtHbie mpodunu (I)-1.3, TIK(1D)-1.4, IIK(1L)- [Tecr
1.5, OIIK-6.11, OIIK-3.5
MK(LL)-1.1, ITIK(LL)-1.2, TIK
18 | XomomHOTHYTHIE TIPOQHITH (I)-1.3, TIK(1D)-1.4, IIK(LL)- [Tecr
1.5, OIIK-6.11
MK(L)-1.1, ITIK(LL)-1.2, TIK
19 | CocraBHble (CBapHBIC) TPOPUITH (ID)-1.3, TIK(1D)-1.4, TIK(1L)- |Tect

1.5, OIIK-6.8, OIIK-6.11




Kpatkas uctopus pa3BUTHsI METO/I0B

TIK(1D)-1.1, TIK(1)- 1.2, TIK

20 (LD)-1.3, IIK(1D)-1.4, IIK(1L)- |Tect
paciera 1.5, OTIK-6.11
MK(LL)-1.1, IK(1D)-1.2, [IK
21 | OCHOBHBIE ATAIbI MPOSKTUPOBAHUS (L)-1.3, TIK(I)-1.4, TIK(11)- Tect

1.5, OIIK-3.5, OIIK-6.8, OIIK
-6.11

OcHoBbl pacuera MK no metony

TIK(LD)- 1.1, TIK(IT)-1.2, TIK

22 . (I)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect
npeiedbHbIX COCTOSHUN 1.5, OIIK-6.11
HopMmatuBHbIe 1 pacYETHBIE COTPOTUBIICHUS TK(L)-1.1, TIK(LD)-1.2, TIK

23 U (I)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect

1.5, OIIK-6.11
Bupl Harpy30k ¥ BO3ACHCTBUI HA 31aHUS U TK(L)-1.1, TIK(LD)-1.2, TIK
24 coopysKeHss (I0)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect
1.5, OIIK-6.8, OIIK-6.11
MK(I0)-1.1, ITIK(1T)-1.2, [IK
o5 JIOCTOMHCTBA U HEAOCTATKU OONTOBBIX (L)-1.3, TIK(11)-1.4, TIK(LL)- Tect
coeIMHEHN I 1.5, OIIK-3.5, OIIK-6.11,
OIIK-6.8
MK(ID)-1.1, ITK(1T)-1.2, TIK
26 |Pa3buBka oTBepcTHid 17151 OONTOB (I)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect
1.5, OIIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, [IK
27 | Kiaccsl mpoyHOCTH OONTOB (LD)-1.3, TIK(1D)-1.4, IIK(LL)- [Tecr
1.5, OIIK-6.8, OIIK-6.11
Pabora 1 pacyér 60NTOBBIX COCTUHEHNUH, MK(LL)-1.1, ITIK(LL)-1.2, [IK
28 | BBINOJHSIEMBIX 0€3 KOHTPOIUPYEMOTO (LD)-1.3, TIK(1D)-1.4, IIK(LL)- [Tecr
HATSOKCHHUS 1.5, OIIK-6.8, OIIK-6.11
MK(ID)-1.1, TIK(1T)-1.2, TIK
29 1;1?{(:{?’11(21 IPOYHOCTHU OCIA0IEHHOTO (ID)-1.3, TIK(LD)-1.4, TTK(ID)- | Tecr
1.5, OIIK-6.11
OPUKLINOHHBIE COEIUHEHUS HA MK(I0)-1.1, ITK(11)-1.2, [IK

30 [BBICOKOIIPOYHBIX OONTAX C (I)-1.3, TIK(1D)- 1.4, TIK(ID)- [Tect
KOHTPOJIMPYEMBIM HATSKEHUEM 1.5, OIIK-6.11
TexHONOTHs BBIITOJHEHNS COCIMHEHUI HA TK(L)-1.1, TTR(I)-1.2, TIK

31 BBICOKOITPOYHBIX O0/ITax (L)-1.3, TIK(L)-1.4, TIK(ID)- | Tecr

1.5, OIIK-6.11
MK(ID)-1.1, ITK(1)-1.2, [IK
2 {loxsrmess somempoos oo | (@13 INOD-1: Q- T
1.5, OIIK-6.11
MK(I)-1.1, ITK(1)-1.2, [IK
33 | Aukepusie (pyHIaMEHTHBIE) OONTHI (I)-1.3, TIK(10)- 1.4, TIK(1T)- [Tecr
1.5, OIIK-6.11
MK(I)-1.1, ITK(1)-1.2, [IK

34 JlocToMHCTBa M HEAOCTATKU COEIMHEHUI (I1)-1.3, TIK(11)- 1.4, TIK(LT)- Tect

MK 1.5, OIIK-3.5, OIIK-6.11,
OIIK-6.8
OcHOBHBIE BUIBI CBAPKH, IPUMEHSIEMBIC B TK(L)-1.1, TIK(LD)-1.2, TIK

35 ’ (I)-1.3, TIK(1D)- 1.4, TIK(1T)- [Tecr

CTPOHTEIbCTBe 1.5, OITK-6.8, OTTK-6.11
MK(I)-1.1, IK(1)-1.2, IIK
36 |Buabl cBapHBIX COCIMHEHUIN (I)-1.3, TIK(11)-1.4, TIK(LL)- |Tect

1.5, OIIK-6.11




TIK(1D)-1.1, TIK(1)- 1.2, TIK

37 |Knaccudukanuu cBapHBIX IIIBOB (LD)-1.3, IIK(1D)-1.4, IIK(1L)- |Tect
1.5, OIIK-6.8, OIIK-6.11
. MK(I)-1.1, ITK(L1)-1.2, [IK
38 KoHcTpynpoBanue coeiMHEHUI CO (ID)-1.3, TIK(I])-1.4, TIK(LD)- | Tecr
CTBIKOBBIMH IIIBAMH 15 ONK-6.11
MK(LL)-1.1, ITK(LL)-1.2, [IK
39 | Beibop cBapOUYHBIX MaTepUaIOB (ID)-1.3, IIK(1D)-1.4, ITIK(1L)- |Tect
1.5, OIIK-6.11
MK(LL)-1.1, ITK(LL)-1.2, TIK
40 |PacyeT COeTMHEHMIA CO CTHIKOBBIMH IIIBAMH (ID)-1.3, IIK(1D)-1.4, TIK(1L)- |Tecr
1.5, OIIK-6.11
MK(LL)-1.1, ITK(LL)-1.2, TIK
a1 KonctpyktuBHbIE TpeOOBaHHS K (I)-1.3, TIK(LT)-1.4, TTK(LD)- | Tecr
COEIMHEHUSIM C YTJIOBBIMU IIBAMHU 15 OIK-6.11
MK(LL)-1.1, ITIK(LL)-1.2, [IK
42 | Bunabl coeAMHEHUI ¢ YIIIOBBIMH IIBAMU (ID)-1.3, ITIK(1D)-1.4, TIK(IL)- |Tect
1.5, OIIK-6.11
MK(I)-1.1, TTIK(1T)-1.2, [IK
43 [KonueHTpaius HarpsoKEeHHs IPH CBapKe (LD)-1.3, IIK(1D)-1.4, IIK(LL)- [Tecr
1.5, OIIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, [IK
44 | Pacuer yrinoBbIX 1IBOB (I)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect
1.5, OIIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
45 I?;e"f;g;;;;?gﬁ:fa YHIOBBIX THBOE (1)-1.3, TIK(IT)- 1.4, TIK(LD)- | Tect
1.5, OIIK-6.11
MK(I)-1.1, ITIK(1T)-1.2, [IK
16 TexHosornueckre TpeOOBaHUS K CBAPHBIM (ID)-1.3, TIK(I])-1.4, TIK(ID)- | Tecr

COCIMHCHUAM

1.5, OIIK-6.8, OIIK-6.11

47

TexHonorus cBapoOUHBIX padoOT B
CTPOMUTEIILCTBE

TIK(LD)-1.1, TIK(1D)-1.2, TIK

(10)-1.3, TIK(1)-1.4, ITK(L)-
1.5, OIIK-6.11

YcTHBIN ompoc,
MACbMEHHAs
npoBepoyHas paboTa

48

CBapuBaeMoOCTb YIIEpOAUCTHIX U
JIETUPOBAHHBIX CTAJIEH

TIK(LD)-1.1, TIK(ID)-1.2, TIK

(ID)-1.3, TIK(11)-1.4, ITK(1)-
1.5, OIIK-6.11

YcTHBIN ompoc,
MACbMEHHAs
npoBepouHas paboTa

49

CBapouHble HanpsHKeHUs U 1eopManuu

TIK(LD)-1.1, TIK(1D)-1.2, TIK

(ID)-1.3, TIK(LD)- 1.4, TIK(LT)-
1.5, OTIK-6.11

YcTHBIH ompoc,
MACbMEHHAs
npoBepoyHas paboTa

50

JleeKThl 1 KOHTPOJIb KauecTBa CBapHBIX
METaJUIMYECKUX KOHCTPYKIIHN

TIK(LD)-1.1, TIK(1D)-1.2, TIK

(ID)-1.3, TIK(LT)-1.4, TIK(IT)-
1.5, OTIK-6.11

YcTHBIN ompoc,
MIACbMEHHAs
npoBepoyHas paboTa

51

Kparkast uctopust pazButust HopM CeueHHS
OaJIoK

TIK(1LD)-1.1, TIK(1T)-1.2, TIK

(10)-1.3, TIK(LD)-1.4, TTK(L)-
1.5, OTTK-6.11, OTIK-6.8

Tect

52

DddexTrBHBIE ceueHUs 0anok

TIK(1LD)-1.1, TIK(1T)-1.2, TIK

(10)-1.3, TIK(LD)-1.4, TTK(L)-
1.5, OIIK-6.8, OTK-6.11

Tect

53

Knaccudukamnmm 6amox

TIK(1LD)-1.1, TIK(1T)-1.2, TIK

(ID)-1.3, TIK(LD)-1.4, TIK(1T)-
1.5, OTIK-6.11

Tect

54

Cnioco6b1 onupanus 60K

TIK(1LD)-1.1, IIK(1T)-1.2, TIK

(1D)-1.3, TIK(11)-1.4, ITK(11)-
1.5, OIIK-3.5, OIIK-6.11

Tect




55 | Tumsl OaIOYHBIX KIETOK Tect
MK(I)-1.1, ITIK(L1)-1.2, [IK
56 | VY3meI conpshkeHus 6amok (LD)-1.3, IIK(1L)-1.4, IIK(LL)- |Tect
1.5, OIIK-6.11
MK(ID)-1.1, ITIK(1T)-1.2, [IK
57 |Hecymue HacTHIBI OATOYHBIX KIETOK (LD)-1.3, IIK(1D)-1.4, IIK(1L)- |Tecr
1.5, OIIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, [IK
58 |Pacuer crampbHOrO HacTUIA (ID)-1.3, TIK(1D)-1.4, IIK(1D)- [Tecr
1.5, OIIK-6.8, OIIK-6.11
MK(ID)-1.1, ITIK(1)-1.2, IIK
59 [Bs160op Mapku cTanu (LD)-1.3, IIK(1D)-1.4, IIK(1L)- |Tecr
1.5, OIIK-6.11
MK(LL)-1.1, ITIK(LL)-1.2, TIK
60 | Cbop Harpy3ox (I0)-1.3, TIK(11)-1.4, ITIK(LL)- |Tect
1.5, OIIK-6.11
. MK(I)-1.1, ITK(1D)-1.2, [IK
61 Hepe'?cozn OT KOHCTPYKTHBHOH CXEMBI K (ID)-1.3, TIK(LT)-1.4, TTK(LD)- | Tecr
pacteton 1.5, OTK-6.11
MK(LL)-1.1, ITIK(LL)-1.2, TIK
62 |Omnpenenenue pacy€THBIX YCHIUN (ID)-1.3, ITIK(1D)-1.4, TIK(IL)- |Tect
1.5, OIIK-6.11
MK(LL)-1.1, ITIK(LL)-1.2, TIK
63 |IlonGop ceuenus (I0)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect
1.5, OIIK-6.11
MK(I)-1.1, TTIK(1T)-1.2, TIK
64 |IIpoBepKu MPUHATOTO CEUCHHUS (LD)-1.3, TIK(1D)-1.4, IIK(LL)- [Tecr
1.5, OIIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
65 1(365;’;;‘1;‘:“; i paGen (LD-1.3, TIK(LD)-1.4, IK(I))- | Tect
© OBKOH TOTIEPE beoep 1.5, OIIK-6.11
MK(1D)-1.1, TTIK(11)-1.2, TIK
66 |Pacuer 6anok Ha OOIIYIO YCTOHYNBOCTD (ID)-1.3, TIK(1D)-1.4, TIK(LL)- |[Tect
1.5, OIIK-6.11
) . MK(ID)-1.1, TTIK(1T)-1.2, TIK
67 | Yoo menmenl <t | (.13 14 T (1o
P pacsete 1p © 1.5, OTK-6.11
MK(ID)-1.1, ITK(1)-1.2, [IK
68 Omnpenenenne Harpy3oK H repexoz or (ID)-1.3, TIK(LT)-1.4, TTK(LD)- | Tecr
KOHCTPYKTHUBHOM K pacu€THON cxeme 15 OIK-6.11. OITK-6.8
Ha3znauenue npeaBapuTeIbHBIX Pa3MEPOB TK(L)-1.1, TTK(I)-1.2, TTK
69 | oo PP pasMep (L)-1.3, TIK(LT)-1.4, TIK(ID)- | Tect
1.5, OIIK-6.11
MK(10)-1.1, ITK(10)-1.2, [IK
70 |M3menenue ceueHus Oanok (I)-1.3, TIK(11)-1.4, TIK(LL)- |Tect
1.5, OIIK-6.11
[IpoBepka MpUHSATOrO CEYEHUS MO MEPBOI TK(L)-1.1, TTK(I)-1.2, TTK
71 | PoBepKalip Jio mep (ID)-1.3, TIK(ID)-1.4, TIK(IT)- | Tecr
TPYIIE MPEACTBHBIX COCTOSTHHM 15 OIK-3.5. OITK-6.11
[IpoBepka npuHATOrO CEYEHUs 110 BTOPOM TK()-1.1, TIR(I)-1.2, TIK
72 | PoBepKatp p (ID)-1.3, TIK(LD)-1.4, TIK(IL)- | Tecr

IpymIe NpeAeIbHbIX COCTOSIHUM

1.5, OTTK-6.11




[TpoBepka u obecrieueHne MECTHOM

TIK(1D)-1.1, TIK(1)- 1.2, TIK

73 . (I)-1.3, TIK(1D)- 1.4, TIK(IT)- [Tecr
YCTOWYMBOCTH CKATOTO Tosica 1.5, OIIK-6.11
. MK(I)-1.1, ITK(L1)-1.2, [IK
74 HpO]iepKa u o0ecrieueHne MeCTHON (ID)-1.3, TIK(LD)-1.4, TTK(LD)- | Tecr
YCTOWYMBOCTU CTEHKHU 1.5, OIIK-6.11
g MK(I)-1.1, ITK(1)-1.2, [IK
75 Ananus Han6p51>§eHHo ne(OPMUPOBAHHOTO (I)-1.3, TIK(LT)-1.4, TTK(LD)- | Tecr
COCTOSIHUS OaKu 1.5, OTIK-6.11
MK(I)-1.1, ITK(1D)-1.2, [IK
76 CHUXEHUE TOJIIIUHEI CTEHKI/I OaJIKu 110 (LD-1.3, TIK(LT)-1.4, TIK(ID- | Tecr
MUHUMAJTBHBIX 3HAUCHUN 1.5, OTIK-6.11
MK(I)-1.1, ITK(1D)-1.2, [IK
77 | YTouHEHHE pa3MEPOB MOSCOB (ID)-1.3, IIK(1D)-1.4, ITIK(IL)- |Tect
1.5, OIIK-6.11
MK(I)-1.1, ITK(1D)-1.2, [IK
78 |Pacuer mosicHBIX IIBOB (ID)-1.3, ITIK(1D)-1.4, TIK(IL)- |Tect
1.5, OIIK-6.8, OIIK-6.11
Pacu€t u xoHCT OBaHME Yy3JI0B TK(L)-1.1, TIK(LD)-1.2, TIK
79 c PYIP Y (ID)-1.3, TIK(LD)-1.4, TIK(L)- | Tecr
COTpsiKEeHUsI 0ATOK ¢ KOJIOHHAMU 1.5, OIIK-6.11
Pacu€t u xoHCT OBaHHE MOHTa)KHOTO TK(L)-1.1, TIK(LD)-1.2, TIK
80 pYIP (ID-1.3, TIK(L)-1.4, TIK(L)- |Tecr
CTBIKA Ha BBICOKOIIPOYHBIX 00JITaX 15 OIIK-6.8. OIIK-6.11
Pacu€t u xoHCT OBaHHE MOHTa)KHOT'O TK(L)-1.1, TIK(LD)-1.2, TIK
81 pyIp (ID)-1.3, TIK(LD)-1.4, TIK(L)- | Tecr
CTBIKA Ha CBapKe 1.5, OIIK-6.11
Pacu€t u xoHCT OBaHME 3aBOJCKOIO TK(L)-1.1, TIK(LD)-1.2, TIK
82 | = ° pyup A (L)-1.3, TIK(LT)-1.4, TIK(LT)- | Tect
1.5, OIIK-6.11
MK(ID)-1.1, ITK(11)-1.2, [IK
B3 | Compcennur Garor ma Somtax (LO-1.3, TIK(LD-1 4, TIK(LD)- | Teer
1.5, OIIK-6.11
MK(ID)-1.1, ITK(1)-1.2, [IK
84 | OOmme cBeeHUs O KOJIOHHAX (I0)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect
1.5, OIIK-6.8, OIIK-6.11
. MK(ID)-1.1, ITK(1)-1.2, [IK
85 OO6mwme cBeeHus 00 YCTOH4HBOCTH (ID)-1.3, TIK(ID)-1 4, TK(LD- | Tecr
IIEHTPATBLHO CXKATHIX CTEPIKHEH 15 OITK-6.8. OITK-6.11
[Tepexon ot KOHC TUBHOMW K pacueTHOMN TIK(L)-1.1, TTK(I)-1.2, TIK
86 cxepMe a TPyK p (ID-1.3, TIK(LD)-1.4, TIK(I)- |Tecr
1.5, OIIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
87 | KoMITOHOBKA COCTAaBHOTO CEYCHHUS CTEPIKHS (I)-1.3, TIK(1D)-1.4, IIK(LL)- [Tecr
1.5, OIIK-6.8, OIIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
88 |IIpoBepkyu MPUHATOTO CEYCHHS CTEPIKHS (I)-1.3, TIK(1D)-1.4, IIK(1L)- [Tecr
1.5, OIIK-6.11
. . MK(ID)-1.1, TTIK(1T)-1.2, TIK
89 Ofe;n;:e;meinilTﬂHoyI YCTOHYHBOCTH (ID)-1.3, TIK(LD)-1.4, TTK(ID)- | Tecr
DIICMEHTOB CeHe 1.5, OIK-6.11
MK(ID)-1.1, TTK(11)-1.2, TIK
90 KoHncTpykTuBHOE 0hopMIIEHUE CTEPIKHS (ID)-1.3, TIK(LT)-1.4, TTK(LD)- | Tecr

KOJIOHHBbI

1.5, OIIK-6.11




AJTropUTM pacueTa CTep>KHsI KOJIOHHBI

TIK(1D)- 1.1, TIK(I)-1.2, TIK

91 (ID)-1.3, TIK(11)- 1.4, TIK(1D)- [Tecr
CKBO3HOTO CCUCHUS 1.5, OIIK-6.11
MK(LD)-1.1, ITK(LL)-1.2, TIK
92 HoneGOp CeUCHHUS CTEPIKHS OTHOCHTEIBHO (ID)-1.3, TIK(I])-1.4, TIK(ID)- | Tecr
MaTepHaIbHOU OCH 1.5, OIIK-6.11
MK(LD)-1.1, ITK(LL)-1.2, TIK
93 g(z)zgio;l){ geﬁqsé{;m CTEPKHSI OTHOCHUTEIIBHO (ID)-1.3, TIK(I])-1.4, TIK(ID)- | Tecr
A 1.5, OTIK-6.8, OIIK-6.11
MK(LL)-1.1, ITK(LL)-1.2, [IK
94 KomnionoBka u onpezaenenue (ID-1.3, TIK(LD-1.4, TIK(ID)- | Tecr
TEOMETPUUYECKUX XAPAKTEPUCTUK CCUCHHUS 5. OIK-3.5. OITK-6.11
. MK(LL)-1.1, ITIK(LL)-1.2, TIK
95 [TpoBepka ycTONYUBOCTH MPUHSATOTO (LD)-1.3, TIK(L])-1.4, TIK(L)- | Tecr
ceremit 1.5, OIK-6.11
MK(LL)-1.1, ITIK(LL)-1.2, [IK
96 |Pacuer coeTMHUTENBHBIX TUIAHOK (ID)-1.3, ITIK(1D)-1.4, TIK(IL)- |Tect
1.5, OIIK-6.8, OIIK-6.11
MK(LL)-1.1, ITIK(LL)-1.2, TIK
97 [Pacuer packoCHOH penieTku (LD)-1.3, TIK(1D)- 1.4, TIK(1L)- [Tecr
1.5, OIIK-6.11
MK(LD)-1.1, ITK(LD)-1.2, TIK
98 KOHCprvKTI/IBHoe odopMIICHHE CTePIKHS (LD)-1.3, TIK(I])-1.4, TIK(LD)- | Tecr
CKBO3HOU KOJIOHHBI 1.5, OIIK-6.11
MK(LL)-1.1, ITIK(LL)-1.2, TIK
99 OcHOBHbBIE KOHCTPYKTHBHBIE pelIeHus 6a3 (ID)-1.3, IIK(1D)-1.4, ITK(LL)- Teer
KOJIOHH 1.5, OIIK-3.5, OIIK-6.11,
OIIK-6.8
MK(LD)-1.1, TTIK(LL)-1.2, TIK
100 | FACUCT 1t KOHCTpYMpOBAIHE Oaset ¢ (I)-1.3, TIK(L[)-1.4, TIK(IT)- | Teer
bapep 1.5, OTK-6.11
Omnpenenenre pa3smMepoB ONOPHOMN TUIUTHI B TIK()-1.1, TTK(I)-1.2, TTK
101 | * ;’H eﬂ pasMep p (ID-1.3, TIK(LD)-1.4, TIK(ID)- |Tecr
! 1.5, OTIK-6.11
MK(LD)-1.1, ITK(LT)-1.2, TIK
102 | OnpeneneHre TOMIUHBI OTIOPHON TUTATHI (ID)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect
1.5, OIIK-6.11
MK(LD)-1.1, ITK(LT)-1.2, TIK
103 | Pacuér TpaBepch (ID)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect
1.5, OIIK-6.11
, MK(LD)-1.1, ITK(LT)-1.2, TIK
104 Pa;“i;ﬁf?;‘;g}f“??a“e (I)-1.3, TIK(I))- 1.4, TIK(L])- | Tect
JIOTOJTHITE peoep 1.5, OTTK-6.11
OCHOBHBIE KOHCTPYKTUBHBIE pELICHUS TK(D-1.1, TIR(I)-1.2, TIK
105 | P (L1)-1.3, TIK(LD)-1.4, IK(LD)- | Tect
1.5, OIIK-6.11, OTIK-6.8
MK(ID)-1.1, ITIK(LL)-1.2, TIK
106 |Pacuér onopHoro pedpa (I)-1.3, TIK(11)-1.4, TIK(LL)- |Tect
1.5, OIIK-6.11
MK(LD)-1.1, ITIK(LL)-1.2, TIK
107 | Pacuét 60KOBBIX TIAHOK (I0)-1.3, TIK(11)- 1.4, TIK(1T)- [Tecr
1.5, OIIK-6.11
108 Pacuer u KOHCTpyHMpOBaHHE OroJI0BKA MK(LL)-1.1, IK(D)-1.2, [IK Tect

KOJIOHHBI NP MIPUMbIKaHUH 0aJIOK COOKY

(ID)-1.3, TIK(LT)-1.4, TIK(IT)-




1.5, OIIK-6.11

109

KypcoBoii mpoekT "Pabouas miormaaka
MIPOMBILIIEHHOTO 3aHus"

TIK(1LD)-1.1, TIK(1T)-1.2, TIK

(ID)-1.3, TIK(11)-1.4, ITK(11)-
1.5, OIIK-6.8, OIIK-6.11

TectupoBanue, ycTHOE
cobecej0BaHUE.

110

3ayeT ¢ OLIEHKOH

OIK-6.11, TIK(IT)-1.1, TIK(1])
-1.2, TIK(1D)-1.3, TTK(LT)-1.4,
TIK(1])-1.5, OTIK-6.8

111

Knaccudukanuu kapkacos

TIK(LD)-1.1, TIK(1T)-1.2, TIK

(10)-1.3, TIK(11)-1.4, ITK(1)-
1.5, OIIK-6.11, OIIK-6.8

Tect

112

Bunel kpanoBoro o60py10BaHus

TIK(1LD)-1.1, TIK(1T)-1.2, TIK

(10)-1.3, TIK(11)-1.4, ITK(1)-
1.5, OIIK-6.8, OIIK-6.11

Tect

113

OcCHOBHBIE JIEMEHTHI KapKaca

TIK(LD)- 1.1, TIK(ID)-1.2, TIK

(ID)-1.3, TIK(LD)-1.4, TIK(LD)-
1.5, OTTK-6.11

Tect

114

TpeboBanus k kapkacam

TIK(L])-1.1, TIK(IT)- 1.2, TIK

(ID)-1.3, TIK(LD)-1.4, TIK(LD)-
1.5, OTTK-6.11

Tect

115

Crannapruzanus. Tunuzanus. YHupUKaus

TIK(ID)-1.1, TIK(IT)- 1.2, TIK

(I])-1.3, TIK(IT)- 1.4, TIK(I)-
1.5, OTIK-6.11

Tect

116

KommonoBka KOHCTPYKTHBHOﬁ CXCMBI
KapKkaca

TIK(I])-1.1, TIK(IT)- 1.2, TIK

(ID)-1.3, TIK(LD)-1.4, TIK(LD)-
1.5, OITK-6.11

Tect

117

Pa30uBKa ceTKH KOJIOHH

TIK(1D)-1.1, TIK(1T)-1.2, TIK

(ID)-1.3, TIK(LD)- 1.4, TIK(LT)-
1.5, OTIK-6.11

Tect

118

KomnoHoBKka nonepeuHoi paMel

TIK(LD)-1.1, TIK(1D)-1.2, TIK

(1D)-1.3, TIK(1)-1.4, ITK(1)-
1.5, OIIK-6.11

119

[IpenBapuTensHOE Ha3HAYCHUE Pa3MEPOB
purens (pepm)

TIK(LD)-1.1, TIK(1D)-1.2, TIK

(10)-1.3, TIK(1)-1.4, ITK(L)-
1.5, OIIK-6.11

Tect

120

Krnaccudukanus Harpy3o0k Ha 34aHUS U
COOPYKEHHUS

TIK(LD)-1.1, TIK(1D)-1.2, TIK

(10)-1.3, TIK(1)-1.4, ITK(L)-
1.5, OIIK-6.11, OIIK-6.8

Tect

121

CoueraHusi Harpy30Kk

TIK(1LD)-1.1, IIK(1T)-1.2, TIK

(ID)-1.3, TIK(LD)-1.4, TIK(LD)-
1.5, OTTK-6.11

Tect

122

VYuer 0TBETCTBEHHOCTH 3JJaHUM U
COOPYKEHHI

TIK(1])-1.1, TIK(1])-1.2, TIK

(ID)-1.3, TIK(LD)-1.4, TIK(1T)-
1.5, OTIK-6.11

Tect

123

Orpaxaromye KOHCTPYKIHA 31aHUS

TIK(1LD)-1.1, TIK(1])-1.2, TIK

(10)-1.3, TIK(LD)-1.4, TTK(L)-
1.5, OIIK-6.8, OTK-6.11

Tect

124

[TocTostHHBIE HArpy3KN

TIK(1LD)-1.1, TIK(1T)-1.2, TIK

(ID)-1.3, TIK(LD)-1.4, TIK(1T)-
1.5, OTIK-6.11

Tect

125

CHeroBast Harpy3ka

TIK(LD)-1.1, TIK(ID)-1.2, TIK

(ID)-1.3, TIK(LD)-1.4, TIK(IT)-
1.5, OTIK-6.11

Tect

126

Berposas Harpyska

TIK(LD)-1.1, IK(ID)-1.2, TIK
(ID-1.3, TIK(ID)-1.4, TIK(IT)-

Tect




1.5, OIIK-6.11

TIK(1LD)-1.1, TIK(1])-1.2, TIK

127 [KpaHoBbie Harpy3ku (ID)-1.3, TIK(1D)-1.4, TIK(ID)- |Tect
1.5, OIIK-6.11
n MK(ID)-1.1, ITIK(1T)-1.2, [IK
198 Llenb cTaTn4eckoro pacuéra u CrocoObl €ro (I)-1.3, TIK(LT)-1.4, TTK(LD)- | Tecr
BBITIOJTHEHHUSI 1.5, OIIK-6.11
MK(ID)-1.1, IIK(1T)-1.2, [IK
129 | BapuaHThI pac4ETHBIX CXEMBI (LD)-1.3, IIK(1D)-1.4, IIK(1L)- |Tecr
1.5, OIIK-6.11
. MK(ID)-1.1, ITIK(1)-1.2, IIK
130 Cneoco6r,1 MEpEX0/1a OT KOHCTPYKTHBHOMH (ID)-1.3, TIK(LD)-1.4, TTK(ID)- | Tecr
CXEMBI K pacy€THON 1.5, OIIK-6.11
MK(ID)-1.1, IIK(1T)-1.2, [IK
131 |IIporpamMmbl AJisi CTATHYECKOTO pacyeTa (I0)-1.3, TIK(10)- 1.4, TIK(IT)- [Tecr
1.5, OIIK-6.11
Onpenenenue npeaBapuTEIbHbIX Pa3MEPOB TIK(L)-1.1, TTR(I)-1.2, TIK
132 | PrpeAe peBap PIX PasMEp (ID)-1.3, TIK(LD)-1.4, TIK(L)- | Tecr
CEUEHUH 3IIEMEHTOB PAaCUETHOUN CXEMBI 15 OIIK-6.8. OIIK-6.11
. . MK(ID)-1.1, ITK(1)-1.2, [IK
133 OOyt AJITOPUTM CTATUIECKOTO pacuéra B (ID)-1.3, TIK(LT)-1.4, TTK(LD)- | Tecr
MIPOrPaMMHOM  KOMILIEKCE 1.5, OIIK-6.11
MK(I)-1.1, ITK(1)-1.2, [IK
134 | Qomme i Pepmax. (L)-1.3, TIK(LD)- 1.4, TIK(LD)- | Tecr
naccuuKanuu 1.5, OIIK-6.11
MK(I)-1.1, ITK(1D)-1.2, [IK
135 Hasnauenue BI)ICO"[6‘I)I (dbepMbl ¢ yaeToM (I)-1.3, TIK(LT)-1.4, TTK(LD)- | Tecr
TPaHCIIOPTHOTO TabapuTa 1.5, OIIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
136 | CtpouTenbHblil mogbeM hepm (I)-1.3, TIK(11)- 1.4, TIK(1D)- [Tecr
1.5, OIIK-6.8, OIIK-6.11
. MK(ID)-1.1, TTIK(1T)-1.2, TIK
137 ObecrieyeHre ycToHdnBOCTU (hepM U3 (ID)-1.3, TIK(ID)-1.4, TK(LD- | Teer
HUIOCKOCTH 1.5, OTK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
138 | Ceuenus 2meMeHTOB epm (I0)-1.3, TIK(1T)- 1.4, TIK(IT)- [Tecr
1.5, OIIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
139 [ Bo3aMoKHBIE CXEMBI 3aTrPYyKEHHUS (ID)-1.3, TIK(1D)-1.4, IIK(1L)- [Tecr
1.5, OIIK-6.11
MK(I)-1.1, ITK(1)-1.2, [IK
140 | YdeT BHEY3JI0BOTO MPHIIOKEHHS HATPY3KH (I)-1.3, TIK(1D)-1.4, IIK(1L)- [Tecr
1.5, OIIK-6.11
MK(I)-1.1, ITK(1)-1.2, [IK
141 | PacueTHble cOUETaHUS YCUIIHIA (ID)-1.3, TIK(11)- 1.4, TIK(IT)- [Tecr
1.5, OIIK-6.11
MK(I)-1.1, ITK(1)-1.2, [IK
142 | PacueTHbIe AJIMHBI 3JIEMEHTOB (hepMm (ID)-1.3, TIK(11)- 1.4, TIK(IT)- [Tecr
1.5, OIIK-6.11
MK(ID)-1.1, IK(1)-1.2, [IK
143 | BeiOop cTanu asist 2IeMeHTOB epM (ID)-1.3, TIK(11)- 1.4, TIK(1T)- [Tecr
1.5, OIIK-6.11
144 TTonpbop ceueHuii >eMeHTOB hepM U3 MK (ID)-1.1, IIK(IL)-1.2, [TIK | Tect




MIapHBIX YTOJIKOB

(ID)-1.3, TIK(LT)-1.4, TIK(LD)-
1.5, OTIK-6.11

TIK(1LD)-1.1, TIK(1T)-1.2, TIK

145 [PacuéT m KOHCTpYHpOBaHUE PSIAOBBIX Y3JIOB (ID)-1.3, TIK(1D)-1.4, TIK(IL)- |Tect
1.5, OIIK-6.11
Pacuét u xoHCT OBaHME Y3JI0B C THK(L)-1.1, TIK(LD)-1.2, TIK
146 pyIp y (ID)-1.3, TIK(LD)-1.4, TIK(L)- | Tecr
3aBOJICKUM CTBHIKOM IOSICOB 1.5, OIIK-6.11
N MK(ID)-1.1, IIK(1T)-1.2, [IK
147 Pacuér u koHCTpyHpOBaHue (I)-1.3, TIK(LT)-1.4, TTK(LD)- | Tecr
YKPYIHUTEIbHBIX MOHTAKHBIX y3JI0B 15 OIK-6.11
Pacuet u koHCT OBaHME y3JI0B HK(L)-1.1, TIK(LD)-1.2, TIK
148 b pynp y (ID)-1.3, TIK(LD)-1.4, TIK(L)- | Tecr
onupaHus GepMbl Ha KOJIOHHY 1.5, OIIK-6.11
. . MK(ID)-1.1, ITIK(1T)-1.2, IIK
149 Pa3OuBka 3maHwuii OOIBIION (ID)-1.3, TIK(LT)-1.4, TTK(LD)- | Tecr
MPOTSHKEHHOCTU Ha TeMIIePaTyPHbIE OTCEKU 1.5, OIIK-6.11
. MK(I)-1.1, ITK(1)-1.2, [IK
150 Krnaccudukanus cBs3eil 1Mo mojJ0KeHUIO B (L)-1.3, TIK(LT)-1.4, TTK(LD)- | Tecr
MIPOCTPAHCTBE 1.5, OIIK-6.11
151 PacronoskeHrne BepTHKAIBHBIX CBS3CH 110 Teer
KOJIOHHAM
CxeMblI peleTKy BEPTUKAIBHBIX CBSI3EH 110 TK(L)-1.1, TTK(I)-1.2, TIK
152 p p (ID)-1.3, TIK(L)-1.4, TIK(L)- |Tecr
KOJIOHHAM 1.5, OMK-6.11
153 | V3ubI cBsizeit Tect
MK(ID)-1.1, ITK(1D)-1.2, [IK
154 g:f;l‘f;fe";“ ¢ HPCABAPHTEILHEIM (L)-1.3, TIK(L1)-1.4, TIK(L)- | Tect
1.5, OIIK-6.11
MK(ID)-1.1, ITK(1)-1.2, [IK
155 | CBsa3u OKPBITHS (I)-1.3, TIK(1D)- 1.4, TIK(ID)- [Tect
1.5, OIIK-6.11
Pacder pacTsHyTBIX U CKATBIX SJIEMEHTOB TIK(L)-1.1, TTR(I)-1.2, TTK
156 CBsI3ei go npez}[];nbﬂoﬁ THOKOCTH (L)-1.3, TIK(L)-1.4, TIK(ID)- | Tecr
1.5, OIIK-6.11
. MK(ID)-1.1, ITK(1)-1.2, [IK
157 OnpenveneHHe pacyYeTHBIX COUECTaHUM (ID)-1.3, TIK(ID)-1 4, TK(LD- | Tecr
YCHJINK B KOJIOHHAX pam 15 OIK-6.8. OIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
158 |I[IpaBuia coueTaHus pa3TUIHBIX HATPY30K (I)-1.3, TIK(1D)-1.4, IIK(1L)- [Tecr
1.5, OIIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
159 | OnpeneneHre CTETIEHN BIUSHUS HArPy3KH (I)-1.3, TIK(1D)-1.4, IIK(1L)- [Tecr
1.5, OIIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
too| AropmesormEero e | (1.5 D1 KA [T
AHOCTYH 1.5, OTTK-6.11
OrnpeneneHre pacueTHBIX JJIMH B IJIOCKOCTH TK()-1.1, TIR(I)-1.2, TIK
181 | D (LD-1.3, TIK(LD)-1.4, TIK(L))- | Tect
P 1.5, OTK-6.11
MK(I)-1.1, IK(1)-1.2, IIK
162 | PacuéThl Ha TPOYHOCTH M YCTOHYHBOCTH (ID)-1.3, ITIK(1D)-1.4, TIK(ID)- |Tect

1.5, OIIK-6.11




TIK(1D)-1.1, TIK(1)- 1.2, TIK

163 | YcToi4HUBOCTh MOJIOK U CTEHKH (LD)-1.3, IIK(1D)-1.4, IIK(1L)- |Tect
1.5, OIIK-6.11
MK(I)-1.1, ITK(L1)-1.2, [IK
164 | YcToMYMBOCTh OTICIBHBIX BETBEH (LD)-1.3, IIK(1D)-1.4, IIK(1L)- |Tect
1.5, OIIK-6.11
MK(I)-1.1, ITK(1)-1.2, [IK
165 [PacuéT u KoHCTpYHpOBaHUE PEIICTKU (ID)-1.3, IIK(1D)-1.4, ITIK(1L)- |Tect
1.5, OIIK-6.11
PacueT K0710HHBI HA YCTOWYUBOCTH B TTK(ID)-1.1, ITK(1L)-1.2, TIK
166 [mmockocT NeMCTBUS MOMEHTA Kak (ID)-1.3, IIK(1D)-1.4, TIK(1L)- |Tecr
CKBO3HOTO BHEIICHTPEHHO C)KAaTOTO CTEPIKHS 1.5, OIIK-6.11
MK(I)-1.1, ITK(1D)-1.2, [IK
167 KoHcTpykTuBHOE OPOpPMIICHHE CTEPIKHS (I)-1.3, TIK(LT)-1.4, TTK(LD)- | Tecr
CKBO3HOTO CEUCHUS
1.5, OIIK-6.11
MK(I)-1.1, ITK(1D)-1.2, [IK
16g | DOMME Creent 0 packeTe ysnos (L)-1.3, TIK(LD)-1.4, TIK(LY)- | Tecr
PYKHHH 1.5, OITK-6.11
. . MK(I)-1.1, TTIK(1T)-1.2, [IK
MOHTa)XHBI CTHIK B BEpXHEH 4acTH
169 | * P (L1)-1.3, TIK(LD)-1.4, IK(LD)- | Tect
1.5, OIIK-6.11
Koncrpykuus u pacu€r mapHUpPHBIX TK(L)-1.1, TIK(LD)-1.2, TIK
170 OTOPHBIX Y3108 (I)-1.3, TIK(I11)- 1.4, TIK(1T)- [Tecr
1.5, OIIK-6.11
Pacuer u KoHCTpyHpOBaHUE TOAKPAHOBOM TK(L)-1.1, TIK(LD)-1.2, TIK
171 (I)-1.3, TIK(I11)- 1.4, TIK(IT)- [Tecr
Thasepebl 1.5, OIIK-6.11
. . MK(I)-1.1, ITIK(1T)-1.2, [IK
MOHTaXHBIii CTBIK B HI)KHEH 4acTH
172 COIIOHHEI (I0)-1.3, TIK(IT)- 1.4, TIK(IT)- [Tecr
1.5, OIIK-6.11
MK(ID)-1.1, ITK(11)-1.2, [IK
Pacuer u koHCT oBaHUE 0a3bl
173 | anenmioro mlgnp (ID-1.3, TIK(LD)-1.4, TIK(ID)- |Tecr
1.5, OIIK-6.11
. | TIK(D)-1.1, TIK(1D)-1.2, TIK
Pacuer 1 koHCT oBaHHeE 0a3bl CIIONTHON
174 | Serer B KOHCIDYHD (L)-1.3, TIK(LT)-1.4, TIK(ID)- | Tect
1.5, OIIK-6.11
KoHcTpynpoBanue u pacuér npoema B MK(L)-1.1, ITK(L)-1.2, [IK
175 | cTeHke BepXHel yacTH KOJIOHHBI JUIs (I)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect
Ipoxoja 1.5, OIIK-6.8, OIIK-6.11
MK(ID)-1.1, ITK(1)-1.2, [IK
176 [TporoHHOE 1 OECIIPOrOHHOE pelIeHUe (ID)-1.3, TIK(LT)-1.4, TTK(LD)- | Tecr
HOKDRITHA 1.5, OTTK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
177 | Pacuér npoduinnpoBaHHOTO HACTHIIA (I)-1.3, TIK(1D)-1.4, IIK(LL)- [Tecr
1.5, OIIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
178 [ToxpeiTus 0 iporonaM.  CeuyeHust (ID)-1.3, TIK(LD)-1.4, TTK(ID)- | Tecr
HPOTOHOB 1.5, OIK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
179 | PacdeT mpOroHOB CIIONIHOTO CEYCHUS (I)-1.3, TIK(1D)-1.4, IIK(LL)- [Tecr
1.5, OIIK-6.11
MK(ID)-1.1, TTK(11)-1.2, TIK
180 [Omnpenenenne Harpy30Kk Ha MPOTOH (ID)-1.3, TIK(1D)-1.4, TIK(1L)- |Tect

1.5, OIIK-6.11




OO6mme cBeIeHHS O TEOPHH TOHKOCTCHHBIX

TIK(1D)- 1.1, TIK(I)-1.2, TIK

181 . (ID)-1.3, TIK(11)- 1.4, TIK(1D)- [Tecr
CrepHuel 1.5, OTIK-6.11
CrecHeHHOE Kpy4eHHE TOHKOCTEHHOTO TIK(I)-L.1, TIR(I)-1.2, TIK
182 Py (ID)-1.3, TIK(LD)-1.4, TIK(L)- | Tecr
CTEpIA 1.5, OIK-6.11
MK(ID)-1.1, ITIK(1T)-1.2, [IK
183 | [loxakpernsieHre TPOTOHOB TSHKAMH (ID)-1.3, TIK(1D)-1.4, IIK(1D)- [Tecr
1.5, OIIK-6.11
MK(LL)-1.1, ITK(LL)-1.2, [IK
184 CeKTI?pHaanaﬂ KoopauHaTa u aedopmamnmu (I)-1.3, TIK(LT)-1.4, TK(LD)- | Tecr
HPH KPYHCHIH 1.5, OIK-6.11
MK(LL)-1.1, ITIK(LL)-1.2, TIK
185 [Omnpenenenne OuMoMeHTa (ID)-1.3, IIK(1D)-1.4, ITIK(1L)- |Tect
1.5, OIIK-6.11
MK(LL)-1.1, ITIK(LL)-1.2, [IK
186 [Pacuer nporonos (ID)-1.3, ITIK(1D)-1.4, TIK(IL)- |Tect
1.5, OIIK-6.11
BapuaHTbl CHUKEHHS METAITIOEMKOCTH TK(L)-1.1, TTK(I)-1.2, TIK
187 | 2P (1D)-1.3, TIK(L)-1.4, TIK(L)- |Tecr
HPOTOHOB 1.5, OTK-6.11
MK(ID)-1.1, TTIK(1T)-1.2, TIK
188 | Buasl cTeHOBOTO OrpakIeHUS (LD)-1.3, TIK(1D)-1.4, IIK(LL)- [Tecr
1.5, OIIK-6.8, OIIK-6.11
MK(ID)-1.1, ITK(LD)-1.2, TIK
189 | daxBepk CTEHOBOTO OTPaXICHUS (I)-1.3, TIK(11)- 1.4, TIK(ID)- [Tecr
1.5, OIIK-6.11
Pacuer u koHCT OBaHHUE CTOEK TIK(I)-1.1, TIR(I)-1.2, TIK
190 b pyIp (ID-1.3, TIK(L)-1.4, TIK(I))- |Tecr
CTEHOBOTO (haxBepka 1.5, OIIK-6.11
Pacuér u xoHCT OBaHUE PUTENIE TK()-L.1, TIR(I)-1.2, TIK
191 PYIP p (ID)-1.3, TIK(LD)-1.4, TIK(IL)- | Tecr
CTEHOBOT'O OTPAXKICHHUS 1.5, OIIK-6.11
MK(ID)-1.1, ITK(1)-1.2, [IK
192 | Anroput™m pacuera Gpepm (I)-1.3, TIK(1D)-1.4, TIK(LL)- |Tect
1.5, OIIK-6.11, OIIK-6.8
MK(ID)-1.1, ITK(11)-1.2, [IK
193 | PacueTHbIe AJIMHBI 3JIEMEHTOB (hepM (I)-1.3, TIK(1D)- 1.4, TIK(ID)- [Tect
1.5, OIIK-6.11
MK(ID)-1.1, ITK(1)-1.2, [IK
194 |IIpoBepka MeCTHOI ycTOHUMBOCTH (I)-1.3, TIK(11)-1.4, TIK(LL)- |Tect
1.5, OIIK-3.5, OIIK-6.11
MK(I)-1.1, ITK(1)-1.2, [IK
195 |Tlonbop ceyeHwmit >7I€MEHTOB (ID)-1.3, TIK(11)- 1.4, TIK(IT)- [Tecr
1.5, OIIK-6.11
, MK(ID)-1.1, TTIK(1T)-1.2, TIK
196 Pa;qu Y KOHCTpyHpOBaHue 6e3(acoHOUHBIX (ID)-1.3, TIK(LD)-1.4, TTK(LD)- | Tecr
Y3210 1.5, OIK-6.11
Koncer Yl MOHTQ)XHOT'O CThIKA Ha TK()-1.1, TIR(I)-1.2, TIK
197 | ttan zx-“‘” (ID-1.3, TIK(LD)-1.4, TIK(L)- |Tecr
H 1.5, OTTK-6.11
MK(L)-1.1, ITK(LD)-1.2, [IK [ KonTtponbHoe

198

KonTponbnas padora "CranpHoil kapkac
MPOMBIIIUIEHHOTO 31aHus"

(ID)-1.3, TIK(LT)-1.4, TIK(IT)-
1.5, OTTK-6.11

TECTUPOBAHUE, YCTHOE
cobeceqoBaHme,




KOMOWHHUPOBaHHAs
dhopma

TMIK(ID)-1.1, TIK(ID)-1.2, TIK
(ID)-1.3, TIK(LT)-1.4, TIK(LD)-
1.5, OIIK-3.5, OIIK-6.8, OIIK
-6.11, TIK-2.1, TIK-2.2, TIK-
2.3, TIK-2.4, TIK-2.5, TIK-2.6,
TK-2.7, OIIK-6.7, OIIK-6.10

199 | Dk3amen

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTepPHalbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMbIE JJIs OLICHKH 3HAHUM, YMEHHUI U HABBIKOB U (WJIM) OMbITa NPOPECCHOHATBHON ASITENbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl (POPMUPOBAHUS KOMIIETEHIIUNA B MIPOLIECCE OCBOCHUS TUCIUTIIMHBI

®onn oneHouHBIX cpeacTB (POC) st mpoBeaeHUS TPOMEKYTOUHON aTTECTAIMN 00YJArOITUXCS TI0
JUCIUILIMHE 0a3upyeTcs Ha IepeyHe KOMIIETEHIIUH ¢ yKa3aHHeM 3TarnoB UX (OpMUPOBAHUS B IIPOLIECCe
ocBoeHus oOpazoBarenbHO nporpammbl. DOC nomkeH obecnieunBaTh 00BEKTUBHBIN KOHTPOJIb
JOCTHKEHHS BCEX Pe3yIbTaTOB 00YyUEHHUS, 3allJIaHUPOBAHHBIX JIJIS1 IUCUUTUIHHBI.

®OC BkIOYAET B ceOs:

* IepeueHb KOMIETEHIINH ¢ yKa3aHUEM 3TaroB UX (OopMHPOBAHUS B IPOIECCE OCBOCHHUS
00pa30BaTeNbHOMN MPOTrPaMMBI;

* OIMCaHKe MOKa3aTesae U KpUTEpUEB OIICHUBAHMSI KOMIIETEHIIUI HA Pa3IMYHBIX dTAMax X
(dbopMupOBaHUs, ONMCAHUE IIKAIl OLICHUBAHUS;

* TUIIOBBIE KOHTPOJIbHBIE 33JaHHsI UJTM UHBIE MaTepHAIIbl, HEOOXOAUMBIE JIsl OLICHKU 3HAaHUH,
YMEHHH U HABBIKOB U (MJIM) OTIBITA JIEATEIHHOCTH, XapaKTEPU3YIOIINX dTarbl (JOPMUPOBAHUS KOMITETEHITHIA
B IIPOLIECCE OCBOCHHS 00pa30BaTEIbHON MPOTPaMMBI;

* METOJIMYECKUE MATEepHUAIIbI, OMIPEIEISIONINE TPOLEYPhl OLICHUBAHUS 3HAHHUM, YMEHUH,

HABBIKOB U (WJIM) OTIBITA JIEATEIBHOCTH, XapaKTePU3YIOIINX dTarbl POPMUPOBAHUS KOMIETEHITHIHA.

[IpumepHbIe KOHTPOJIBHBIE BOPOCHI AJIsi IPOBEPKU CHOPMUPOBAHHOCTH UHIUKATOPOB JOCTHKEHUS
komnetenuu o [1K-2.1-11K-2.7, TIK(L1)-1.1-TTK(LT)-1.5, OIIK-3.5, OIIK-6.7, OIIK-6.8, OIIK-6.10, OIIK-
6.11:

1. KpaTkas uctopus pa3BuTHs, 00JIaCTH MPUMEHEHHS, TOCTOMHCTBA U HEJOCTATKU
METAJUIMYECKUX KOHCTPYKIHUH.

2. Opranuzanusi IPOSKTUPOBAHMS METAJNIMYECKUX KOHCTPYKIIUNA, OCHOBHBIE TPEOOBaHMS,

KOTOpbI€ HY’)KHO YUUTBHIBATh MIPU IPOECKTUPOBAHUH.

3. O6mue cBeieHUs O CTPOUTENbHBIX cTamnsx. Knaccudukainuu. J{narpamma pactskeHusl.
OCHOBHBIE MEXAaHUYECKUE XaPAKTEPUCTUKHU.

4. Bo10op craneil 1 CTpOUTENbHBIX KOHCTPYKIIMI U OMpe/ieNieHne paCYeTHBIX COMPOTUBICHUN
Ry, Rs.

5. CopTaMeHT cTanbHBIX MpoduUIeii: MPOKaTHBIE MPOQPIIN, XOIOJHOTHYThIE MTpoduiy,
coctaBHble npoduin. O01Ias XapakTepUCTUKA U palliOHaIbHBIE 001aCTH TPUMEHEHUS.

6. OCHOBBI pacueTa METAJUIMYECKUX KOHCTPYKLIMM 110 METOAY PEAETbHbBIX COCTOSIHUM. ['pymimbl
I1C n ux nocnencteus. Llens pacuera. CBA3b METOAMKU Pacy€Ta MO MPEAEIbHBIM COCTOSHHIM C METOJIUKOU
pacuéra 1o JOIMyCKaeMbIM HAPSKEHUSIM.

7. Harpy3ku u Bo37eicTBUS: Ki1accu(UKAIHsI; HOPMAaTUBHBIE HATPY3KH; YIET U3MEHUNBOCTH
HArpy30K; pacyeTHbIE Harpy3Ku; KOOPPHUIIMEHT HAASKHOCTH [0 Harpy3Ke; COUeTaHUs HArPy30K.

8. HopmatuBHBIE 1 pacyeTHbIE COPOTUBIICHUS CTAJIA: CTATUCTUYECKHE XapaKTEPUCTUKU
pacrpeeneHus: IPOYHOCTH, K0d(D(PUIIMEHT HAIeKHOCTH IO MaTepHuany. Y4eT OTBETCTBEHHOCTH 3/1aHU U
COOpYKEHHH. YueT ycloBuil paboThl KOHCTPYKIIHHA.

9. llpenenbHble COCTOSIHUS U TPAKTUYECKUNA PACUET PACTAHYTHIX, CKAThIX JIEMEHTOB.

10. IIpenenbHble COCTOSHUS U TPAKTHUECKUN pacueT U3ru0aeMbIX HJIEMEHTOB.

11. Bugasl cBapku, mpuMeHsieMbIe B CTPOUTENLCTBE. BHIOOP CBAPOUYHBIX MaTEpUAIOB.

12. Bugpl CBapHBIX IIIBOB M CBAPHBIX COCTUHEHHH. Y CIIOBHBIE 0003HAUEHUS CBAPHBIX IIIBOB Ha
yepTekax.

13. KoHcTpynpoBaHue COeAMHEHUI CO CTHIKOBBIMU CBAPHBIMU IIBAMU: PA3JEIKa KPOMOK, CTHIK
AJIEMEHTOB Pa3HBIX TONIIUH, 00ECTIeYeHUE MTOTHOTO TPOBapa.

14. Pac4eT CTBIKOBOTO COCIMHEHUSI PU OJTHOBPEMEHHOM JEHCTBUU MPOAOJIBHOM CUIIBI U




A3ru0AaroIIero MOMEHTA.

15. KoHcTpyHnpoBaHue 1 pacyeT COSAMHEHUH C YIIIOBBIMUA CBAPHBIMU IIIBAMU: TPEOOBAHUS K
pacueTHOH JUIMHE U KaTeTy CBapHOIO 11Ba, BEIOOP CBAPOUYHBIX MAaTEpUAJIOB U HA3HAYEHUE PACUETHBIX
COIIPOTHBIIEHUH. BbIOOp HauXyAIIero ce4eHus U pacueT HaxJIECTOYHOTO COEIMHEHMSI IPU ACHCTBUU
npoosibHOM cuitbl N.

16. Pacyer TaBpOBOrO COEAMHEHUS C YIJIOBBIMU ILIBaMU: IIPU OAHOBPEMEHHOM JIEHCTBUU
IPOI0JIBHON CHIIBI, U3rH0ArOIIEero MOMEHTA U IMONEPEUHON CUIIBI.

17. Pacdyer 1 KOHCTPYHPOBAHUE CBAPHBIX LIIBOB KPEIICHUSI YTOJIKOB K (pacoHKe: TpeOOBaHUS K
KaTeTy CBApHOI'O I11BA, paclpeAeIeHue YCUIN, BBIOOP HAUXYILIEro CEUEHUs U pacyeT IpU ACHCTBUU
npoosibHOM cuibl N.

18. Bujbl u 001mias XxapakrepucTuka O0JITOBBIX COEMHEHUI: HOMEHKIIATYpPa, KIacChl IPOUYHOCTH,
KJ1acchl TOUHOCTH. Bb100p Ki1acca mpoyHOCTH OOJITOB.

19. Pacuer coeauHeHus Ha 6ostax 6€3 KOHTPOJIIMPYEMOI0 HATSKEHUs JJIs Cllydasi, Korjaa
JeHCTBYIOIME YCHIIUS MIEPIEHIUKYIISIPHBI OCH OOJITOB.

20. Pacuer coequnenus Ha 6oiTax 06€3 KOHTPOIMPYEMOIO HaTSKEHUs Ul Cilydasi, Korja
JeMCTBYIOIME YCHIINS TapaJliesbHbl OCH OO0JITOB.

21. Pacuer coeuHeHUI Ha BBICOKOIIPOYHBIX OOJITaX ¢ KOHTPOJIUPYEMBIM HATSKEHHUEM.

22. KoncTpynpoBaHue 00JTOBBIX COEAMHEHUI: pa3MeleHre 60aTOB, HOPMaH, JOCTYIHOCTb
COEJIMHEHUS, YCIIOBHbIE 0003HAUYEHUSI OTBEPCTHUH U OOJITOB.

23. banku: o01acTH NPUMEHEHMsI; CTATUUECKUE CXEMBbI, THIIbI cedeHus. KoMIoHoBKa 6ag04HbIX
HEePEKPBITHI: FeHepallbHbIE pa3Mephbl, TUIBI 0aT04HbIX KIeTOK. KOHCTpYKIMS U pacuéT y3710B CONPSKEHUS
0aJIoK: ATAXKHOE, B OJIHOM YPOBHE.

24. Hactuiiel GaJIOYHBIX KJIETOK. Bupl HacTriioB. PaboTa 1 pacyeT CIuIonmHoro cTajabHOro
HaCTHJIA.

25. TTonGop 1 mpoBepKa CEUYEHUI MPOKATHBIX 0AIIOK HA MPOYHOCTh. YUET yNPYyTromIacTHIEeCKOM
paboThI CTaNIH.

26. Pacuér 6anok Ha 00111yt0 ycTOMUUBOCTh. DAKTOPDI, BIUAIOIINE HA YCTOWYUBOCTD.
KoHcTpykTHBHBIE CTIOCOOBI OBBIIEHUS OOIIEH YCTOMUYMBOCTH OAIOK.

27. Pacuér 6anok Ha JIeHCTBUE JIOKATbHBIX HATPY30K: YUYET COBMECTHOIO JAEHCTBUS
HOpPMAaJIbHBIX, JJOKAJIbHBIX U KacaTeJbHbIX HanpsokeHUu. KoHCTpYyKTHBHBIE CIOCOOBI OBBIIICHUS
IPOYHOCTH B MECTaX JIEUCTBUS JOKAJIbHBIX HArPYy30K.

28. BbIOOp BBICOTHI OaJIKM COCTABHOTO CEUCHHMS: ONTHMaNbHast BbicoTa (NONT), MUHUMANbHASI
BeIicoTa Oanku (hmin), ctpoutenbHas Beicota (hetp).

29. I[Tog6op OCHOBHOT'O CEYEHUSI CBAPHBIX COCTABHBIX 0allOK: TPEOOBAHMS K TOJIIIUHE CTEHKH,
Ha3Ha4YeHHE pa3MepOB CTEHKHU.

30. ITog®op OCHOBHOI'O CEUEHHUsI CBAPHBIX COCTaBHBIX OAJIOK: MOJ00P CEYEHMs MOSCOB MPU
U3BECTHBIX pa3Mepax CTEHKH; TPeOOBaHUs K IIMPUHE U TOJIIUHE MOSCOB.

31. I3smenenue ceuenus Oanku. Bapuantel usmeHenus ceuenust. OnpeneneHne MecT H3MEHEHUS
ceueHus. KoHCTpynpoBaHue U pacueT CTbIKa OCHOBHOT'O M U3MEHEHHOI'O CEUEHUI MOSICOB OaJIKH.

32. IIpoBepku NPUHATHIX (OCHOBHOT'O M U3MEHEHHOI'0) CEUEHUIN COCTaBHBIX CBApPHBIX 0aJOK:
IPOYHOCTH, 00I11ast yCTONYUBOCTb.

33. IIpoBepka NPOYHOCTH CTEHKU B COCTABHBIX OasiKax MO MPUBEACHHBIM HANPSIKECHUSIM
(ompenenenue Haubosee HaMPSHKEHHBIX YYaCTKOB B CEUEHUH U OIpeieieHre Hanbosee HarpsKeHHbIX
CeYCHHH B OaJike).

34. TIpoBepka u o0ecredeHne MECTHON YCTOMYMBOCTH CKAaTOTO TMOsICA COCTABHBIX OaJIOK.

35. MecTtHast ycTOMYMBOCTH CTEHKH Oanku. PaccTanoBka pedep jKecTKOCTH 1715l o0ecrieueHus
MECTHOM yCTOMYMBOCTH CTEHKH. THUIBL, pacroynoxenue pedep. KonctpynpoBanue u pacuyer nornepevHbIx
pebep KEeCTKOCTH.

36. MecTtHast ycTOMUMBOCTH CTeHKH Oainku. [IpoBepka MeCTHOM yCTOWYMBOCTH CTEHKH,
YKpEeIIeHHOM pebpamMu KeCTKOCTH MPH JAEHCTBUN HOPMANIbHBIX, JTOKAJBHBIX U KacaTeIbHBIX HAPSKEHH.

37. PacuéT NOsACHBIX IIBOB COCTABHON OANKH.

38. PacueT 1 KOHCTPYHMPOBAHKE OMIOPHOTO y3J1a OAJIKH MPU IAPHUPHOM OMUPAHUU HA KOJIOHHY:
pacuer 1o CMATHUIO, PacyeT Ha YCTONYMBOCTh, TOJ00P KaTeTa CBapHbBIX IIBOB COEIMHEHUS OIIOPHOTO pedpa
CO CTEHKOM.

39. PacueT ¥ KOHCTPYHPOBAHUE MOHTAXXHOI'O CThIKA OTIPABOYHBIX MAPOK OAJIKH HA
BBICOKOITPOYHBIX 00JITaX ¢ KOHTPOJIUPYEMBIM HATSXKEHUEM.



40. PacueT 1 KOHCTPYHPOBAHUE CBAPHBIX CTHIKOB 0AJIOK: MOHTa)KHBIN CTHIK Ha CBAapKeE;
3aBOJICKME CTBIKU MTPOKATHBIX 0aJIOK; 3aBOJICKME CTHIKU JIEMEHTOB COCTAaBHBIX OAJOK.

41. O6mas XapaKTepUCTHUKA IIEHTPAITBHO-CKATHIX KOJIOHH. OCHOBHBIE 3JIEMEHTHI KOJIOHHBI.
Tunel ceuennii. TeopeTnueckre OCHOBBI pacueTa Ha MIPOYHOCTh M OOIIYI0 YCTOMYUBOCTD.

42. PacueT 1eHTpaJIbHO CXKATBhIX CTEP)KHEH Ha YCTOMYMBOCTD: paCUETHBIC JITTUHBI, THOKOCTD,
yCIIOBHAS THOKOCTh CTEP>KHSI, IPUHIIUIT PABHOYCTOWYMBOCTH.

43. Tlonbop ceueHus IEeHTPAIbHO-CHKATHIX CIUIONIHBIX KOJIOHH: MOI00p ceueHusi, ooecreueHue
MECTHOHM yCTOHYMBOCTH 3JIEMEHTOB ceueHHuss. O000MEeHHbINH TPUHITUI PAaBHOYCTOMYHBOCTH.

44. Tlon6op ceyeHus LEHTPAIbHO-CKAThIX CKBO3HBIX KOJIOHH: IOHSTHE O MPUBEACHHON
rUOKOCTH, OIpe/ieJIeHHe CEYeHH BEeTBEH KOJIOHHBI, HA3HAYEHUE PACCTOSHUS MEXK1Y BETBSIMHU.

45. KoHcTpynpoBaHue U pacyéT COeAMHUTEIbHBIX MIAHOK: Pa3MepPhbl U PACCTOSHUE MEXTY
IUTaHKaMH, paboTa COeAMHUTEIBHBIX IIAHOK U ONpE/IesIeHNEe YCUIINH B IJIaHKAX, pacueT UX MPUKPErICHUs
K BETBSIM KOJIOHHBI.

46. ITogbop cedeHust CKBO3HBIX KOJIOHH C COCTMHUTENIbHOM petieTkoid. [Togbop ceuenus
PacKOCOB KOJIOHHBI.

47. KoHCTpYyKIMS M pacyeT OroJIoBKa KOJOHHBI IIPU OMUPAHUU OaJIOK CBEPXY: OIpEeeIeHNe
TOJILIMHBI U BBICOTHI OTIOPHOTO pedpa.

48. KoHCTpyKIUs U pacdeT 0a3bl KOJOHHBI: OIMPe/IeICHHe Pa3MEPOB IUIUTHI B IJIAHE U €€
TOJILIUHBIL.

49. KoHCTpyKIHUs U pacdeT 0a3bl KOJOHHBI C TpaBEpPCaMU: pacueT JIMCTOB TpaBepc (ompeeneHue
TOJILIIUHBI U BBICOTHI).

50. OcoOeHHOCTH pacyeTa U KOHCTPYHPOBAHUS 0aJIOK ¢ THOKOM CTEHKOM.

51. OcoOGeHHOCTH pacyeTa U KOHCTPYHPOBaHUs 0aJIoK ¢ mephOpHUPOBAHHON CTEHKOM.

52. OcoOCHHOCTH pacyeTa U KOHCTPYHpPOBaHHS 0ajoK ¢ TopprUpPOBaHHON CTEHKOM.

53. OcoOCHHOCTH pacyeTa U KOHCTPYHPOBAHUS OMCTATBHBIX OaJIoK.

54. CrponmnbHbie (hepMbl: paboTa U reHepabHbIE Pa3Mephl; THITBI (pepM U BHIOOp MX OYEPTAHUS;
CHUCTEMBI PELIETOK.

55. KoHCTpyKIMM MOKPBITUI 3JaHUI: TPOrOHHOE U OecIIpOroHHOE penieHue. Pacuer
npopIIMPOBAHHOTO HACTHIIA.

56. IIporoHs! NOKPHITUS: TUIIBI IPOTOHOB, CTATUYECKUE CXEMBI, 1OA00P CEYEHUH.

57. CtaTrueckuii pacueT CTpONUIBHBIX (epM (pacueTHast cxema, cOop Harpy3oK) U Ha3HaueHHe
pPacUETHBIX JJIMH CTEPHKHEH.

58. Ilogbop ceuenuii crepkHel epM U3 MAPHBIX YTOJIKOB: CHKAThIE, PACTSIHYThIE JJIEMEHTHI
npeiesbHbIe THOKOCTH.

59. TlonGop ceuenuii reMeHTOB epM MpH TEHCTBUH MPOAOILHON CHIIBI U U3THOAIOIEr0
MOMEHTA.

60. KoHnctpynpoBaHue u pacueT psi0BOTO y3Jia BEpXHEro mosica (hepMbl ¢ dJIEMEHTAMU U3
MapHBIX YTOJIKOB.

61. KonctpyupoBanue u pacuéT 3aBOJICKOTO CThIKA 3JIEMEHTOB (DEPMBI C JIIEMEHTaMH U3 TTapHBIX
YT OJIKOB.

62. KonctpynpoBaHue U pacyéT MOHTaKHOTO CThIKA OTIIPABOYHBIX MAapOK (PEpMBI € JIeMEHTaMU
U3 MapHbBIX YTOJIKOB.

63. OcOOEHHOCTH MPOEKTUPOBAHUS U pacuera (epM ¢ AIEMEHTaMU U3 THYTOCBAPHBIX
3aMKHYTBIX Mpoduiei.

64. KoHcTpyrpoBaHHE U pacyeT BEPXHETO y3Jia CONpPsKeHUs! (PepMBbl ¢ KOJIOHHOM MpH
HIAPHUPHOM H JKECTKOM COMPSKEHUSX.

65. KoHcTpynpoBaHue 1 pacueT HMKHETO y3J1a COMPSHKEHUs PepMbl ¢ KOJIOHHOU (COeTMHEHHE
daconku ¢ (yaHeM, OOPHBIN CTOJHUK).

66. O6mme cBeIeHNS O CTaTbHOM Kapkace. Pa30nBKa ceTKu KOJIOHH B TUTaHE: TPEOOBAHUS
YHU(UKALUH, IPOJIETHI MONIEPEUHBIX paM, TeMIepaTypHble MBbl. CXeMbl MONEPEeYHbIX paM. THUIIBI KOJIOHH.

67. KOMIIOHOBKA MOIEPEYHBIX paM: HA3HAYEHUE OCHOBHBIX Pa3MEPOB M0 TOPU30HTAIN U
BEPTHUKAIIU, OTIPE/IeNICHUE MPeABAPUTEIbHBIX Pa3MEPOB CEUCHHI.

68. CBs3M 110 OKPBITHIO: HA3HAYEHNE, OCHOBHBIE IPUHIIUIIBI IPOSKTHUPOBAHUS U pa3MEIICHHUS.

69. CB31 110 KOJIOHHaM: Ha3Ha4Y€HUE, OCHOBHBIE IIPUHLIUIIBI IPOEKTUPOBAHUS U Pa3MELICHHUS.

70. IIpoexTupoBaHHE CXEMbI CTEHOBOI'O KapKaca: COCTaB 3JIEMEHTOB (paxBepKa, CXeMbl
MPOJOIBHBIX U TOPLEBBIX (PaxBEepKOB (HaJBOPOTHBIE (PepMBbI, OANKH), pacu€T 3JIEMEHTOB (haxBepKa.



71. Cratnueckuii pacueT Kapkaca: mepexo/i OT KOHCTPYKTUBHOM K pacueTHOM cxeme, cOop
Harpy30K, OIPEeeICHUE PACUETHBIX COYETaHUN YCUITUH JIsl pacyeTa KOJOHH.

72. PacueTHble JJIMHBI OJHOCTYIEHYATHIX KOJIOHH B IJIOCKOCTU M U3 TNIOCKOCTH PaMBbl.

73. PacueT BHELIEHTPEHHO CKAThIX KOJIOHH CIUIOIIHOTO CEYEHHSI Ha POYHOCTb.

74. PacueT BHEIICHTPEHHO CXKAThIX KOJIOHH CIUIONIHOIO CEYEHUS Ha YCTOMYHUBOCTh B INIOCKOCTH
JeicTBUS MOMEHTa (I10cKasi popma MoTepu yCTOHYUBOCTH).

75. PacueT BHEIICHTPEHHO CXKAThIX KOJIOHH CIUIONIHOTO CEUYEHHUS HA YCTOMUYMBOCTH U3 MNIOCKOCTU
JEHCTBUSI MOMEHTA (M3THOHO-KPYTUIIbHAS (popMa MOTEPH YCTOMUYUBOCTH).

76. YCcTONYUBOCTh CTEHKH U CKATOT'O MOsICAa BHELIGHTPEHHO CHKATHIX KOJIOHH CIUIOIIHOTO
ceuenus. [lonkperienne cTeHKH IPOAOIbHBIMU peOpamu. PeaynupoBanue ceueHus.

77. Illonbop ceyeHust BETBEH HMXKHEH YaCTH KOJIOHHBI CKBO3HOTO CEUEHUS KaK OTAEIbHBIX
HEHTPaJIbHO-CXKATHIX CTEPIKHEH.

78. CoenuHuTeIbHAS PEIIeTKa KOJIOHH CKBO3HOTO ceueHus. Tumbl pemerku. [londop ceuenuit
3JIEMEHTOB.

79. PacueT KOJIOHHBI HA YCTOWYMBOCTD B IJIOCKOCTH JIEUCTBUS MOMEHTA KaK CKBO3HOTO
BHELEHTPEHHO — C)KaTOT0 CTEPIKHSIL.

80. Pacuet 1 KOHCTpYHPOBaHUE MOJKPAHOBOM TPaBEPCHI.

81. Pacuet u koHCTpyupoBaHue 6a3bl ¢ TpaBepcamMy paseIbHOIO THIIA CKBO3HOM KOJIOHHBI.

82. Pacuet u koHCTpyupoBaHue 6a3bl C TpaBepCaMH BHELIECHTPEHHO CKATOM KOJOHHBI CTUIOIIHOTO
CCUCHHUS.

83. AHkepHbIe 00nThl: TUIBI GONTOB, pacueT U KOHCTPYKTHUBHBIE TPEOOBAHUS K UX Pa3MEIECHUIO.

84. IloaxpanoBble KOHCTpYKIMH. OOIIKE JaHHBIE.

85. Bo3nelicTBrs MOCTOBBIX KPAaHOB Ha MOJIKPAHOBBIE OAJIKM, CTATUUECKUN PACUET MOAKPAHOBBIX
Oaoxk.

86. OcoOeHHOCTH pacyéra MOAKPAHOBBIX OAJIOK: pacu€T Ha MPOYHOCTH M OOIIYI0 YCTOWYHBOCTb.

87. IloakpanoBble Oanku. OnpeneneHne MECTHBIX HAIPSDKEHUH B CTEHKE OT AEUCTBUS HAarpy3KU
II0J1 KOJIECOM MOCTA KpaHa. YUET 3TUX HAINPSIKEHUH IIPU IPOBEPKE MPOYHOCTH U YCTOWYUBOCTU CTEHKU U
MOSICHBIX CBAPHBIX IIIBOB,

88. IlonkpanoBsie 6asiku. OnpeneneHne n3ruiOHbIX MECTHBIX HAMPSXKEHUN B CTEHKE OT
BO3MO>KHOT'O SKCLEHTPUCUTETA PEJIbCa OTHOCUTENIBHO OCU OANKU. YUET 3TUX HaNpSKEHUM MPU MPOBEPKE
IPOYHOCTH CTEHKH. Pacu€T Ganok Ha BEIHOCIMBOCTb.

89. OnopHbIe y3JIbl TOJAKPAHOBBIX OAJIOK.

1. JImarpamMma COCTOSIHUSI JK€JI€30-1IEMEHTHUT.

2. KomnoHeHTsI 1 (ha3bl CIIJIABOB XKee3a C yrIepOoIoM.

3. CTpyKTYpHI CILJIaBOB XKeJje3a C yriIepoaoM.

4. Knaccugukanys CIuiaBoB kelesa ¢ yriepoaoM B 3aBUCHMOCTH OT COJEpKaHUs YIiiepoJa.

5. BausHue yraepoia Ha CBOMCTBA CTaJEeH.

6. OCOOEHHOCTH CTPOECHUSI, KPUCTAUIU3AIIUN U CBOMCTB CIUIABOB: MEXaHUYECKUX CMECEH,
TBEPABIX PACTBOPOB 3aMCIICHUA U BHCAPCHU A, XUMUYCCKUX COGI[I/IHCHI/If/'I.

7. CBoiicTBa KOHCTPYKIIMOHHBIX MAaTEPHAIIOB: (PH3NUECKHE, XUMUUYECKHUE, MEXaHUUYECKHE,
TEXHOJIOTHYECKHUE, IKCIUTyaTallMOHHBIE.
8. Mertoas! nccaeaoBaHusl KOHCTPYKITMOHHBIX MaTepraioB. O01acTh MPUMEHEHHUS.

9. IlpeBpanieHusi, NPOTEKAIOIIME B CTAJSAX MIPU HArpEBE U OXJIAXKICHUU.

10. Oxur | u |l pona. Bnusinue oTxura Ha U3MEHEHUE CTPYKTYPHI U CBOMCTB.

11. Hopmann3anus. BnusiHue Ha n3MEHEHUEe CTPYKTYpPBI U CBOMCTB.

12. 3akanka cranu. Buael 3akanku. BinsiHue Ha ©3MEHEHHE CTPYKTYPBI M CBOMCTB.

13. Otryck cranu. Buae! otiiycka. BiusiHue Ha H3MEHEHNE CTPYKTYPhI U CBOWCTB.

14.  VYnydmenue ctanu. BausHue Ha U3BMEHEHUE CTPYKTYpPBI U CBOMCTB.

15. YnpouHeHue KOHCTPYKIIMOHHBIX MaTepuaioB. [Inactuueckas neopmarus.

16. Bnusnue nedopMaMoHHOT O, 1e(hOpPMAMOHHO-TEPMHUYECKOT0 U TEPMUYECKOTO BO31EHCTBHH
Ha U3MEHEHUE CTPYKTYPHI U CBOWCTB KOHCTPYKLIMOHHBIX MaTepHaJIOB.

17. UcTOYHMKYM NUTaHUS CBapOYHOU Ayrv. BHENIHNE XapaKTepUCTUKN UCTOUHUKOB ITUTaHUS
CBApOYHOM JyTH.



18. Pyunast myroBasi cBapka. XapaKTepUCTHKa CBApOYHBIX AJIEKTPOI0B. BEIOOp mapameTpoB

PEXHMOB CBapKHU.

19. ABTOMaTnueckast 1yroBas cBapka. BeiOop mapamMeTpoB peKUMOB CBAPKH.

20. lyroBas cBapka B 3alllMTHBIX razax. BeIOOp mapamMeTpoB peKMMOB CBAPKH.

21. I'a3oBas cBapka. BeiOop mapaMeTpoB peKMMOB CBapKH.

22. KonrakTHas cBapka. BeiOop mapaMeTpoB peKMMOB CBapKH.

23. ledekTsl cBapHBIX coeAruHeHUH. JleeKTh MeTaTyprudeckoro, THAPOAMHAMUYECKOTO 1
TepMoepOPMAIIMOHHOTO IPOUCX 0K IeHUs. BiusiHue nedekToB Ha paboTOCIOCOOHOCTh CBAPHBIX

KOHCTPYKIIUH.

25. Pazpymaroniyie ¥ Hepa3pyllaoiue METO bl KOHTPOIs. BeIOOp METOAOB MPH U3TOTOBICHUU U
OLICHKE TEXHUYECKOI'0 COCTOSTHUS AITUTENIbHO SKCIUTYaTUPYEMbIX METAINTHYECKUX KOHCTPYKLIUH.

26. CTpyKTypa U CBOMCTBA METaJlJla CBAPHOTrO IIBA U OKOJIOIIOBHOM 30HBI.

27. CBapuBaeMOCTb YTIEPOAUCTHIX U JIESTUPOBAHHBIX CTAJICH.

28. CpapouHble HanpspDKEHUS U AehopMaIiuu.

29. TexHOoJOrnyeckas NpOYHOCTh CBAPHBIX COCIMHEHUM.

30. KoHcTpyKTHBHAasi MPOYHOCTH CBAPHBIX COCAUHEHHMIA.

7.3. Cucrema OolleHUBaHUS PE3yIbTaTOB OOYUEHUS 110 IUCHHUILTHHE (MOIYIIO) IPU POBEICHUH TEKYIIETO

KOHTPOJIS YCIIEBAEMOCTH

Ouenka
«OTJIUYHOY (3aYTEHO)

3HAHUS:
- CUCTEMaTH3UPOBAHHEIE, TNIYOOKHUE U TOJHBIE 3HAHUS 110 BCEM pa3/iesiaM
JUCHMIUTMHBI, a TAKYKE 10 OCHOBHBIM BOMPOCAM, BBIXOJISAIINM 32 MPEIEIIbI
y4eOHOMI MPOrpaMMBl;

- TOYHOE€ UCIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMATUYECKU I'PAMOTHOE
Y JIOTUYECKU MPABUIILHOE U3JIOKEHHE OTBETA Ha BOMPOCHI;

- IOJIHOE U ITYOOKOE€ YCBOEGHUE OCHOBHOM U JAOTIOIHUTENBHOMN JINTEPATYPHI,
PEKOMEHI0BaHHOM paboyeii mporpaMMoil Mo AUCHUILTUHE (MOIYIIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLIENIMAX U HAPABIECHUAX
JUCLMIUITMHBI U 1aBaTh UM KPUTHUUECKYIO OLIEHKY, UCITOJIb3Ysl HAyYHbIE
JIOCTUKEHUS APYTUX JUCLHUATUINH

HaBBIKU:

- BBICOKHUH YPOBEHb C(HOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- BJIAJICET HaBBIKAMU CAMOCTOSITEIILHO U TBOPYECKH PEILIATH CIOKHbBIE
MpoOJIeMbI M HECTaHAAPTHBIE CUTYaIUU;

- IPUMEHSIET TEOPETUYECKUE 3HAHUS JIJIS1 BRIOOpA METOAMKH BBIMOTHEHUS
3aJaHuM;

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

- 0e3ynpeyHo BIa/ieeT HHCTPYMEHTapueM Y4eOHOM TUCIUTUTMHEI, YMEHHE €r0
3¢ (HEeKTHUBHO UCTIONB30BATh B IOCTAHOBKE HAYYHBIX M MPAKTUYECKHUX 33]1aY;

- TBOpUYECKasl CaMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKIX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITHUSIX, AKTUBHO YUacCTBYET B
TPYMIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYIbTYPhl UCTIOTHEHHUS 3a1aHUN




Orneska
«XOpOII0Y (3aYTEHO)

3HaHUS:

- IOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBHOM JINTEPATYPhI, PEKOMEHI0BAHHOM
paboueii mporpaMMoi o AUCHUILIUHE (MOYITIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLUENIUAX U HAIPaBIECHUIX
JUCHUIUIIMHBI U 1TaBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YEeT HAYYHYIO TEPMUHOJIOTHIO, JIMHIBUCTUUECKU U JJOTHUYECKU
MPAaBUIIHLHO M3JIaraeT OTBETHl Ha BOIPOCHI, YMEET JIeaTh 000CHOBAHHBIC
BBIBO/IBI;

- BJIaZICET UHCTPYMEHTApHUEM IO JUCLUIUINHE, YMEHUE €0 UCII0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBbIKH:

- CaMOCTOATENbHAs padoTa Ha MPAKTUYECKUX 3aHATHUAX, yIaCTUE B IPYIIIOBBIX
00CYXIeHUSIX, BBICOKHI YPOBEHb KYJIbTYPHI HCIIOIHEHHS 3aJaHHIA;

- CpeIHHI ypOBEeHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITU;

- 0e3 3aTpyIHEHHI BRIOUPACT CTAaHIAPTHYIO METOIUKY BBHIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ1 PEUICHHUS 3a1a4 0e3 3aTpyIHEeHU

Onenka
«YIOBIIETBOPUTEIIHHO
(3auTeHO)

3HAHUS:

- IOCTAaTOYHBIA MUHUMAaILHBINA 00bEM 3HAHHH 10 JUCIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEpATYypPhl, PEKOMEHJOBAaHHON paboyeil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMUHOJIOTHH, CTUIUCTUYECKOE U JIOTHYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMNIUAX U HAIIPABICHUSAX
10 JUCLUUIUIMHE U JaBaTh UM OILICHKY;

- BIIQJICET MHCTPYMEHTapUEeM y4eOHOU JUCIHUILTNHBI, YMEHUE €T0 HCTIOIh30BaTh
B PEILLICHUH TUITOBBIX 3a]1a4;

- YMEET MO/ pyKOBOJICTBOM IPEINOIABATENS PeIIaTh CTAHIAPTHBIC 3a4a4K
HAaBBIKU:

- paboTa 1oj; pyKOBOJICTBOM IPEMO/aBaTeNsl Ha MPAKTUUECKUX 3aHITHSIX,
JIONTYCTUMBIN YPOBEHB KYJIbTYPBI UCIIOJTHEHHUS 3a/IaHUM;

- IOCTATOYHBIN MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B
paboueit mporpamme KOMITETEHIIHIH;

- UCTIBITBIBAET 3aTPYAHECHUS TIPH OOOCHOBAHHUH QJITOPUTMA BBHITIOJTHEHUS 3a/IaHUM

Onenka
«HEYIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHUSA:

- (pparmeHTapHbIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBETA (BBINOJHEHUSI TUCbMEHHON PadoOThI);

- 3HaHHE OT/AEIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCIUIUINHE;

YMEHHUS:

- HE yMEEeT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJ4ue rpyObIX omuOoK

HaBbIKU:

- HU3KUI YPOBEHB KYJIbTYPBI HCIIOJIHEHUS 3a/1aHNN;

- HU3KUH YpOBEHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMITCTEHITU;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON PadOTHI;

- He MOKeT 00OCHOBATh AIITOPUTM BBITIOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckre BOIPOCH U MPAKTHUECKUE 3aJaHUs ISl IPOBEACHUSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HE00X0IMMbI€ JUIsl OLIEHKW 3HaHUM, YMEHUI 1 HaBBIKOB U (WJIM) OMbITA PO ECCHOHATBHON
NESITeIbHOCTH, XapaKTEPU3YIOLINX ATaIlbl ((OPMUPOBAHUS KOMIIETEHIMH B IPOIIECCE OCBOCHUS
00pa3zoBaTeNbHON MTPOTPAMMBI




7.4.1. TeopeTnueckre BOIPOCHI JJIsl POBEICHHS TPOMEKYTOUHOM aTTecTalli 00yJaromuXCst

[IpumepHbIe KOHTPOIBHBIE BOPOCHI JIsl IPOBEACHUS POMEKYTOYHON aTTeCTalluU O0yJaIOUIUXCS:

1. OOuuit aHaaM3 qUarpaMMbl COCTOSIHHS JKEJIe30-1IEMEHTHT U €€ MPAKTUYECKOe 3HAUCHHUE.

2. ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAJIJIOB U CIIJIABOB. THUIIbI KPUCTAIITUYECKUX
pemieTok. Mx xapakrepucTuka.

3. CtpoeHue u CBOICTBA CIUIABOB XKeJe30-yriepoa. TBepibie pacTBOPbI, MEXaHUYECKUE CMECH,
XUMHYECKHE COeIMHEHUSI.

4. Cramu. Knaccudukanus cranei o XMuMHYECKOMY COCTaBY, KaueCTBY, CTETIEHU PACKUCIICHUS,
Ha3Ha4YeHHIO, CTpyKType. [Iprumepsl.

5. Cranu. MapKkupoBKa yTiaepoAUCThIX cTaneld 0OBIKHOBEHHOI'O KaYeCTBa U KaueCTBEHHBIX.
[Ipumepsbl.

6. Ctaym. MapkupoBKa JISTUPOBAHHBIX KAYECTBEHHBIX cTajieil. O003HAYCHHE JICTUPYIOIINX
31eMeHTOoB. [Ipumepsl.

7. llpeBparnieHus B ctaiau npu oxyaxaeHuu. Juddysnonnoe u 6e3auddy3nonnoe
IpeBpaIeHHUS.

8. IlpeBparienus B cTaiu Mpy OXJIaxaAeHuu. J(narpaMma H30TepMUYECKOTO MPEBPALLECHUS
aycreHuTa. /[uarpamma npeBpalleHus ayCTeHUTa IpU HENPEPHIBHOM OXJTaXKICHHH.

9. Tepmuueckas oopadoTka cranu. Juddysnonnstit orxur. Lens. Pexxumbr. Obnacth
MPUMEHEHHUS.

10. Tepmuueckas 06paboTka cranu. Pekpucrannuzannonnsiit oTxur. Llens. Pexumbl. O0nactb
NPUMEHEHUSI.

11. Tepmuueckast o0paboTka craimu. OTKUT IS CHATUS BHYTPEHHUX HanpspkeHui. Llers.
Pexumblr. O6acTh MpUMEHEHHS.

12. Tepmuueckast oopadotka cranu. [Tomabrit orxur. Llens. Pexumplr. O6macTs mpuMeHEHUS.

13. Tepmuueckast o0paboTka cramu. HemosHbri omkur. Pesxxumbr. O0macTe MPUMEHEHHS.

14. Tepmuueckast oopabotka cramu. Hopmanu3zanus. Pexxumer. O01acTh MPUMEHEHHSL.

15. Tepmuueckast oopadotka cranu. [TonHas 3akanka. Pexxumblr. O651aCcTh TIPUMEHEHUS.

16. Tepmuueckast o0OpaboTka craimu. HemosHas 3akanka. Pexxumbl. O6macTh mpuMeHEHUS.

17. Tepmudeckast o0padoTka cramu. Otnyck cranu. Bugst ormycka. Pexxumbl. O0nactp
PUMEHEHUSI.

18. Tepmuueckast 06paboTka cranu. Yiayumienue ctanu. O01acTb NpuMeHEHUs.

19. Crapka. Kitaccudumkamnust crioco00B CBapKH.

20. CapuBaemocTb craneid. OCHOBHbIE (PaKTOPBI, BIUSIOLINE HA CBAPUBAEMOCTD CTaJIEH.

21. CpapuBaeMocTh cTajeil. BiusHue nerupyronmx 31eMEHTOB Ha CBAPUBAEMOCTD CTaJIEH.

22. CapuBaeMocCTb cTajnel. ['pymbl cBapuBaeMOCTH CTajlei.

23. CBapuBaeMocCTh ctasieil. CriocoOBI OLIEHKH CBAPUBAEMOCTH CTaJIeH.

24. CapouHble HanpspKeHUA U Aepopmanyu. [IpuunHbl HX BOSHUKHOBEHMS U CIIOCOOBI
YMEHBIICHUSI.

25. CBapouHble HanpspkeHud U aeopmanuu. CriocoObl paBKu Je(OPMUPOBAHHBIX
KOHCTPYKIUH.

26. CBapouHasi Jyra u €€ CBOICTBA.

27. DAeKTpoAbl A PyYHOM AYTOBOM CBapKH. XapaKTepUCTUKA CTEPKHS U MOKPBITHS.

28. cTOUHMKH MATAHUS CBAPOYHOU JIYTH IIPU PYYHOU 1yroBoM cBapke. BHeniHue
XapaKTepUCTUKU UCTOYHUKOB MUTaHus. [IpenMyiiecTBa 1 HETOCTATKHU.

29. Pyunas nyrosas cBapka. Cxema, CyIIIHOCTb, TapaMeTPhl peKUMa CBapKH, 00J1acTh
NPUMEHEHHUS, IPEUMYILECTBA U HEIOCTATKH.

30. ABTOoMaTuyeckas 1yropas cBapka noj cioem Quiroca. Cxema, CylHOCTb, TapaMeTphl peKUMa
CBapKH, 00JIaCTh IPUMEHEHUS, IPEUMYILECTBA U HEJOCTATKHU.

31. T'azoBas cBapka. Cxema, CyIIHOCTb, TapaMeTphl PeKUMa CBapKH, 00J1aCTh MPUMEHEHUS,
IPEUMYIIECTBA U HEOCTATKH.

32. KoHTaKTHas CTBIKOBAsi CBapKa CONPOTUBIICHUEM U OIUIaBiIeHUEM. CXeMBbI, CYIIHOCTb,
napaMeTphl pexHMa CBapKH, 0071acTh IPUMEHEHUS, IPEUMYILECTBA U HEJIOCTATKH.

33. KonTakTHas ToueyHas cBapka. CXeMbl, CYIIHOCTh, TapaMeTpPhl pekuMa CBapKu, 00J1acTb
NpUMEHEHHUS, TPEUMYILECTBA U HETOCTATKH.

34. KonTakTHas moBHas cBapka. CXeMbl, CyIIHOCTh, TapaMeTpPhbl pekuMa CBapKu, 00J1acTb
NPUMEHEHHUS, TPEUMYILECTBA U HEIOCTATKH.
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Kinaccudukanmsi cBapHBIX IIIBOB U coeTMHEHMH. CXemMaTH4eckoe n300paxxeHne, 0003HaueHue.
36. JledekThl CBapHBIX COCTMHEHUI. BHyTpeHHHE | BHEIIHHUE Ne(PEKThI, X XapaKTEPUCTHKA,

BIIMSIHUE HAa PaOOTOCTIOCOOHOCTD.
37. KoHTpoJib KauecTBa CBApHBIX coeNMHEHN. Pa3pyiatonye u Hepa3pyuiaromnue METOIbl

KoHTpoutst. OGnacTh MPUMEHEHUS.

7.4.2. IlpakTrueckue 3aaHus Il POBECHUS TPOMEKYTOUYHON aTTECTAIIUU 00YJarOIITIXCSI
1. OnpeneneHue reoMEeTPUIECKUX XapaKTEPUCTHK IUIOCKUX CEYCHHUI

01N L B~ WIN

. OnpeneneHne BHYTPEHHUX YCUITUN

. Onpenenenre BHYTPEHHUX HANPsHKEHUN

. Onpenenenue pacueTHOTO COMPOTUBIICHUS CTaIN
. Pacder yrioBbIX cBapHBIX COETUHEHUI

. Pac4ér cThIKOBOIO CBapHOTO COEIMHEHUS

. Pacuér 60nTOBBIX cOeIMHEHU O€3 KOHTPOJIS HATSHKEHUS
. Pac4y€t 60nTOBBIX COEAMHEHUN C KOHTPOJIEM HATSKEHUS

9. Coop Harpy3ok Ha AJIEMEHTHI KapKaca

10. Pacuér ci10xHOT0 00JITOBOIO COEIUHEHUSI
11. Pacuér u3rubaeMoro sJaeMeHTa CTAIbHBIX KOHCTPYKIIUN
12. Pacu€Tt nieHTpaabHO CKATON CTONKHU

13. Pacyér tumTsel 0a3bl KOJIOHHEL.

PacimmdpoBka Mapok crasneil (110 XuMH4eCKOMY COCTaBy, 10 Ka4eCTBY, [10 CTETIEHU PACKUCIIEHUS, 110
HA3HAYEHHUIO, 10 CTPYKTYpe):

Cr0, Ct1, Ct2mc, Ct3cm, 05, 08, 10, 15, 20, 25, 0912, 091°2C, 10", 10I'2, 10T°2C1, 15T, Ct4, C15,
15T'C, 15XM, 10XCH/I, 14XT°C, 15XT'C, 15XCH/, 18T2C, C16, 12XIM®D, 15X1M1D, 20XMODA,
30XM, 30XT'C, 30XI'CA, 30XH3A, 3512, 4012, 40XC, 40XM®A, 36 X2H2M®A, 45X, 45T.

7.4.3. IlpumepHbIe TEMBI KYpCOBOM pabOThI (IIpoeKTa) (MIpH HATUYHUN)
Pabouast ruromanka 0JHO3TaXKHOTO IIPOMBIIIJICHHOTO 31aHUsI
CrasbHOI KapKac 0AHO3TaXXHOTO MPOMBIIUIEHHOTO 3JaHUS

7.5. Metoauyeckne MaTepuasl, OIpeIeSOINe MPOLeAYPbl OLICHUBAHUS 3HAHUW, YMEHUH, HABBIKOB U
(unu) onpiTa NPO(heCCUOHATBHON e TENIbHOCTH, XapaKTEPHU3YIOIIUe 3Tarbl POPMUPOBAHUS KOMIIETEHIIUH
[Ipouenypa npoBeneHNs MPOMEKYTOUHOM aTTECTAllUU U TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
peraaMeHTHpPYeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEISIFOIIMM MOPSI0K OpraHU3aly U
IPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U TPOMEXYTOUHOM aTTecTallui 00y4yarommuxcsl.
[Ipouenypa onenuBanust GOpMUPOBAHUS KOMITETEHIIUM MPH MPOBEACHUN TEKYILIEr0 KOHTPOJIS
npuBeseHa B 1. 7.3.
TunoBbie KOHTPOJILHBIE 3a/IJaHUS WM HHBIE MaTEpUaJIbl TEKYIIET0 KOHTPOJIS MPUBEIEHBI B 1. 7.2.
[IpomexyTouHas aTTecTanus 1o AUCHUIUIMHE TPOBOAUTCA B (hopMe 3aueTa ¢ OIIEHKOM 1 HK3aMeHa.
B Guier BKIIIOUEHO TPH TEOPETUUYECKUX BOIIPOCA M MPAKTUUYECKOE 3a/laHUE, COOTBETCTBYIOIINE
coJiepkaHuio (POPMHUPYEMBIX KOMITETEHIMI. 3a4eT U IK3aM€eH IPOBOAMUTCS B YCTHOM WJIM TUCbMEHHON
dopme. [l1s1 MOATOTOBKY 1O 3a4eTHOMY OmiieTy oTBoauTcsa 30 MUHYT.

7.6. Kputepuu onieHuBaHHUs c(hOPMUPOBAHHOCTH KOMITETECHIIMI TIPU MPOBEICHUH IPOMEKYTOUHOU

aTTeCTAlUU
YpoBEHb OCBOEHUS U OIEHKA
Kpurepan OueHka OueHka
«HEYIOBICTBOPHUTEND | «ymoBieTBoputenbH | OLiEHKa «XOpouio» OlLleHKa «OTIIMYHO
OLICHUBAHUS
HO» o»

«HE 3a4YTCHO»

«3a4TCHO»




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHb OCBOCHHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBbIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINE
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

Or1reHKa Mo JUCIUTIIMHE 3aBUCHUT OT YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHITNMN, 3aKPETICHHBIX 32
TUCITATIIIMHOM, W TIPEJICTaBISAET CO00H cpeHee apuMeTHIeCcKoe OT BRICTABICHHBIX OIICHOK 1O OTAEIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or11eHKa «OTJIMYHO»/«3a4TEHOY BBICTABIISIETCS, €CIIH CpeHee apruMEeTUIECKOe HaXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U IOTOJTHUTEILHON JIUTEPATYPHI, HEOOXOAMMOI IS OCBOCHHSI JUCIIUTUTMHBI

(Momyst)
. KonuuectBo
No ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs y4eOHOU U
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI PK3CMILIADOB/SICKTD
oHHbIN azpec ObC
OcHoBHas JIuTEpPaTYpa
Mocxkanes H.C., [Ipono3un f.A., [lapnamkesuy B.C., Kopcyn H./., https://www.studentli
1 ' brary.ru/book/ISBN9
Meramueckue KOHCTPYKIIMH, BKITtouas cBapky, Mocksa: ACB, 2018 285432300317 html
) https://www.studentli
Mockanes H.C., [Ipono3un f.A., Meramiueckue KOHCTpyKunu, MockBa:
2 ACB. 2014 brary.ru/book/ISBN9
’ 785930935004.html
IIponosun A.A., Kopcyn H.Jl., Meramnueckne KOHCTPYKIIMM OJHOITaKHbIX hitps:/fwww.studentli
3 . ] brary.ru/book/ISBN9
MPOMBILIIEHHBIX 3/1aHuid, MockBa: ACB, 2018 285432302779 html
JonoJHuTebHANA JUTEPATYPA
1 I'opauenko B. E., A6pocumona A. A., Hoeukos B. U., [llep6akos A. II., 59
Tpynosa E. B., OcnoBHbIe cioco6s! cBapku, CI16., 2019
Muxkynesckuit B. I'., 'opuakos I'. 1., Koznos B. B., Kynpusnos B. H.,
Opentmuxep JI. I1., Paxumos P. 3., Xpynes B. M., Caxapos I'. I1.,
2 |Mukynbckuii B. I'., Caxapos I'. I1., CtpouTenbHbie MaTepHasibl. 455
Matepuanosenenue. TeXHOIOrusI KOHCTPYKIIMOHHBIX MaTepuaios, M.: ACB,
2011
3 | Kygummn 1O. U., Meranmudeckue KoHCTpyKind, M.: Akagemus, 2007 244
4 Topauenko B. E., F'opauenko E. I'., A6pocumosa A. A., Hosukos B. I., http://ntb.spbgasu.ru/
Tpynosa E. B., Marepuanosenenue, CII16., 2016 elib/00765/

OObyuaromuecs u3 yncia nHBaMUI0B U Ul ¢ OB3 oOecnieunBaroTCs meYyaTHBIMU U (WITH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMH pecypcamMu B popMax, aAanTUPOBAHHBIX K OTPAaHUYCHUSIM UX
3/10pOBBA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTH «IHTepHeT», He0OXOIUMBIX AJIs
OCBOEHUS AUCIUILTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «MHTEpHET»

DNEeKTPOHHBIN aJpec pecypea

Merannueckue KOHCTPYKIINU

https://moodle.spbgasu.ru/course/index.
php?categoryid=274

8.3. IlepeueHb coBpeMeHHBIX TPO(PECCHOHATBHBIX 0a3 TaHHBIX U MH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBaunue

DNEeKTPOHHBIN ajipec pecypca

WNndpopmanmonHo-npaBoBas cucreMa [ apaHT

nt

\\law.lan.spbgasu.ru\GarantClie

WNndpopmannonno-npasosas cucrema Koncynabrant

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

HNndpopmanmonHo-npasosas 6a3a ganubix Kogeke

ocs/

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

Cucrema qucranumonHoro ooyuenus CIIOIACY Moodle

https://moodle.spbgasu.ru/

OnexTpoHHas 6ubnuoreka Mpbuc 64

lus/

http://ntb.spbgasu.ru/irbisé4r_p

DIIeKTpOHHO-O0MOIMoTeuHas cucteMa n3aarenserna "Jlans"

https://e.lanbook.com/

DNIeKTpOHHO-O0nOIMoTeuHas cucrema n3aarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DNeKTPOHHO-O0MOIMoTeuHas cucrema uznarenbcrsa "FOPAUT"

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




DNeKTpOHHO-O0MOIMoTeHas cuctema u3aatenbeTBa "KoHcynpTanT
cryaeHra"

https://www.studentlibrary.ru/

Hayunas snekrponnas 6ubnuorexa eLIBRARY.RU

Hayunas snektpoHHas
oubmmoreka eLIBRARY.RU

®enepanbHbIil 00pa3zoBaTenbHbIi nopTan "EnnHoe 0OKHO 1ocTyna K
00pa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

Poccuiickast rocygapcTBeHHasi OnbIMoTEKa

www.rsl.ru

Bcepoccuiickuii HHCTUTYT Hay9HOU U TEXHUYECKOW HH(POPMAIIHH
(BUHUTHN)

www2.viniti.ru

EuHbIi 57€KTPOHHBINA pecype yueOHO-METOINYECKON JTUTEPATYPHI
CIIoI'ACY

www.spbgasu.ru

Tex.JIut.Py - Texuuyeckas qureparypa

http://www.tehlit.ru/

bect-cTpoii. CtpoutensHbii nopTan. HopmaTusHbie U
PEKOMEHIaTeNIbHbIE TOKYMEHTHI IO CTPOUTENIHCTBY

http://best-stroy.ru/gost/

DeKTpOHHBIN (HOH]I MPABOBOM U HOPMATUBHO-TEXHUYECKON
JIOKYMEHTAIIUH B 00J1aCTH CTPOUTENILCTBA U IPOCKTHPOBAHUS,
0€30MaCHOCTH U OXpaHbl TPY/1a, JHEPreTUKH U He(Terasa, npasa.

http://docs.cntd.ru

bubnuoteka crareit xxypHana HIT «cABOK»

http://www.abok.ru/articleLibra
ry/

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

Cnucoxk coopHukoB TpynoB u koHdpepenuii B PUHILI/eLIBRARY

https://www.spbgasu.ru/upload-
files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

[lepuonnueckue nznanus CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie
izdaniya/

8.4. IlepeueHb MH(POPMAIIMOHHBIX TEXHOJIOTUI, UCTIOIB3YEMBIX NP OCYIIECTBIEHUN 00pa30BaTEIbHOTIO
npoliecca 1o JUCIUIIMHE, BKII0Yas epeueHb JUIEH3MOHHOTO U CBOOOIHO paclpoCTpaHsieMOro

nporpaMMHOTO obecrnieueHUs

HanmenoBanue

Cnoco0 pacnpocTpaHeHus
(JIMIIEH3MOHHOE MM CBOOOIHO
pacrpocTpaHsieMoe)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

8.5. MaTepI/IaHBHO'TCXHI/I‘leCKOC obecrieueHue JAUCIHUITIIINHBI

Caeznenust 00 OCHAICHHOCTH YY€OHBIX ayJUTOPUN 1 TOMEIICHUH JI1 CAMOCTOSITEIbHONU PabOThI

HaumenoBanue yueOHBIX ayqUTOPHI U
MTOMEIICHUH /1T CAaMOCTOSITEIHHOM pabOTHI

OcHarmieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMHU
cpencTBamMu OOy4CHHS

20. YuebHble ayTUTOPUH JIIsl IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

VYyeOHast ayuTopus I TPOBECHUS 3aHATHI
JIEKIIMOHHOTO TUMA, KOMIUIEKT MYJIbTUMETUHHOTO
o0opynoBanus (IEpCOHABHBIN KOMITBIOTED,
MYJIbTUMEAUHHBIA TPOEKTOP, IKPaH, ayJHOCUCTEMA),
JI0CKa, dKpaH, KOMIUIEKT yuyeOHOI Meben,
nojkitoueHue Kk komnstotepHoit cetu CIIOI'ACY,
BbIX0J B IHTEpHET




20. YueOHble ayTuTOPUH JIJIsi TPOBEACHUS
MPAKTUYECKHUX 3aHATUH, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIHH,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

Kommiekt MynbTuMe TuitHOro 000pyA0BaHUS
(mepcoHaNbHBIM KOMIIBIOTEP, MYJIBTUMEIUITHBIN
IIPOEKTOP, IKpaH, ayAHOCUCTEMA), 10CKA, KOMIUIEKT
y4eOHOI MeOemnH, MOIKII0YeHHE K KOMITBIOTEPHON
cetu CII6GI'ACY, Beixon B HTEpHET.

20. [TomereHus AJ1s1 CaMOCTOSTEIHLHON pabOThI

[Tomemenue st CaMOCTOSTEIILHOM paOOThI
(uuTanpHbIN 3251 OuOMMoTeku, aya. 217): I11IK-23 mr., B
T.4. 1 mwt.- I[IK gt mar ¢ OB3 (cuctemusbiit 610K,
MOHHTOP, KJIABUATYpa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 0OECTIeYeHnEeM JOCTYIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIILHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10

20. MexxkadenpanpHas 1a00paTOpHs:
Cexuus B

2-s1 KpacHoapmeiickas yi. 1. 4

Ayn. Ne 15

YcTaHoBKa /17151 UCTIBITAHUM HA yIAPHYIO BSI3KOCTh
TIME XJ-50Z; Kontep mastaukoBsiii TIME JB-W300;
Mausriit masTHUK K Koripy 150)1x; [Tpubop s
M3MEpEeHus TBEPIOCTU MO0 METO/1y MHUKPO-BUKKEPCa;
[Tpubop st U3MepeHus: TBEPIOCTH [0 METOAAM
Poksema, bpu-nemns u Bukkepca; Y4ueOHbIH cTeH]T
«Y CTOMUMBOCTH MPOIOJIBHO CKATOTO CTEPIKHSIY;
Vuebnniii crenn «Kocoit n3rub 6anku; YueOHbIH
crenn «Kpydyenue 6anku»; YueOHBIH cTEHA
«OrmpeneneHue nepeMeNIeHnil B MIOCKUX paMaxy;
VYueOuslit cren «Onpenenenrue nepeMenieHuii B
npsiMoii 6anke»; YueOHslid ctena «HanpsokeHus B
IJIOCKUX (hepmax»

20. MexxkadenpanpHas 1a00paTOpHs:
Cexknus b

Va. Eroposa 1. 5/8

Ayn. Ne 011 E

Hcnpitatensras mamuaa I'MC-50; [pecc 2111-50;
[Tpecc IIMM-250; Hacocnas cranuus HCP-400;
HNowmkpar JI'-20; Mangukarop M4-0,01; Tenzometp
AwucroBa; Mukpoctkon MIIB-2; Manometp 400 atm.;
DKkcrnepuMeHTallbHasA ycTaHOBKa; LIlTaHTeHIIMPKYIb;
Bubpomnnomanka naboparopnas CMXK-539/380B;
Bub6pocuro BC-3 380B; Bubpocron 9BC-6 380B

20. MexxkadenpanbHas 1a00opaTopus:
Cexnus B

2-s1 KpacHoapmelickas yi. 1. 4

Ayn. Ne 15

VYcraHoBKa /1715 UCTIBITAHUM Ha YIApHYIO BA3KOCTh
TIME XJ-50Z; Konep mastaukossiii TIME JB-W300;
Maunsiii MmassTHUK K konipy 150/1x; [Tpubop ans
W3MEPEHUS TBEPAOCTH MO METOTY MHUKPO-BUKKEPCA;
[Tpubop m1st U3MEpeHust TBEPAOCTHU MO METOIaM
Poksemna, bpu-nemns u Bukkepca; YueOHbIi cTeHa
«Y CTOMYUBOCTB IIPOJIOJIBHO CKATOTO CTEPIKHA»;
Vuebnniii creny «Kocoit u3rub 0anku; YueOHbIH
creuy «Kpydenue 6ankuy; Y4ueOHBIN CTEH]T
«Omnpenenenre nepeMenieHnii B IIIOCKUX paMaxy;
Vuebnsrii crenn «OnpeeneHne nepeMenieHnii B
npsiMoii 6anike»; YueOHsbli cteHa «HanpsoxeHus B
TJIOCKUX hepmax»

Jliis nuBanuaoB u nn ¢ OB3 obecrieynBaroTcs CrieliMaibHbIE YCIOBUS IS OTyYeHUS
0o0pa30oBaHMs B COOTBETCTBUHU C TPeOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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