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[Ipouiecc m3yyeHUs AUCIHUIUIMHBI HamNpaBlieH Ha (OPMHUPOBAHUE CIEIYIOUIUX

pe3ynbTaToB O0yUEHUS

Kon n HaumeHoBaHue
(hopMUPYEMBIX KOMIIETCHITHIA

KOI[ 1 HAMMCHOBAHHC MHHUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyembie pe3yabTaThl

oOydeHus 10 TUCITUILINHE,

XapaKTEPU3YIOIINE ITAIIbI
dbopmupoBaHus
KOMIIETEHIINI

[IK*-2 Cnoco0eH BBIOIHATH

paboTel MO  apXUTEKTYpPHO-
CTPOUTETBLHOMY
MPOEKTUPOBAHUIO 3JaHUN |

COOPYXEHHUN MNPOMBILIJIEHHOTO
U TPAKJAHCKOI0 Ha3HAYEHUS

[TIK*-2-B-1 Bs16op ucxomHoit mHpopManuu
JUIS. IPOCKTUPOBAHUS 34aHUS (COOPYKEHHS)

IPOMBIIIICHHOTO u IpaXkTaHCKOTO
Ha3HAYCHUS

[1IK*-2-B-2 Br16op HOpPMAaTUBHO-
TEXHUYECKHUX JIOKYMEHTOB,
YCTaHABJIMBAIONINX TPEOOBAaHUS K 3aHUSM
(coOpyKEeHUSIM) MPOMBIIIIIEHHOTO u
IpaXJaHCKOTO Ha3HAYCHHS

[IK*-2-B-7  KoppekTupoBka  OCHOBHBIX

[IapaMeTpoB IO pe3ysbTaTaM PpPacYETHOI'O
000CHOBAaHUS CTPOUTENIBHON KOHCTPYKIIHUU
3n1aHusl  (COOPYXKEHHUsI) TPOMBIIIUIEHHOTO |
IPa)xJIaHCKOT0 Ha3HAYCHUS

3HaTh: MeTOIUKH cbopa
UCXOJHOW WH(OpPMAIUU U
HOPMAaTUBHO-TCXHUYCCKUX

JOKYMEHTOB s
MPOCKTUPOBAHMS  37AHHS,
OCOOEHHOCTH  paboTBhl |
pacyera JICPEBSIHHBIX
KOHCTPYKLUUI

MaJIOATAKHBIX 3JaHuN
MIPOMBIIIIICHHOTO H

IpaXJaHCKOTO Ha3HAUCHHSI
Ymersn:

BBITTOJIHATH pacuer
JEPEBSHHBIX KOHCTPYKIMH
3HaTh:

- METOAUKH cbopa
UCXOJHOUW HHpOpMalUu H
HOPMAaTHBHO-TEXHUYECKUX

JIOKYMEHTOB JUISE
IIPOEKTUPOBAHMS  3IAHMUS,
0COOCHHOCTH  paboTBl U
pacuera JEPEBSIHHBIX
KOHCTPYKLUI

MaJ03TaKHbIX 3aHUN
IIPOMBIIIJIEHHOT'O u

rpaxIaHCKOI'0 Ha3HAYCHMU.




Ouenounbie cpeacra «bJjaok Ay
(o1IeHOYHBIE CPEACTBA AJISl AUATHOCTUPOBAHUS C(POPMUPOBAHHOCTH YPOBHSI KOMIIETEHIIUH — «3HATHY)

A.0 TecToBBIC 3a1aHUA

@DOHJT TECTOBBIX 3a/IaHUN IO AUCIIUIUIMHE, pa3pab0oTaH U YTBEPHKIEH B COOTBETCTBUU C
[Tonoxenuem «O ¢opmupoBanuu (oOHAA TECTOBBIX 3aJaHUN O TUCHHUILIIUHEY» (CM.
®T3 no  jpucuMIUIMHE «/lepeBSHHBIE  KOHCTPYKUMH  JJIE  MaJOdTa)KHOTO
CTPOUTEIBCTBAY).

A.2 Bonpochl I KOHTPOJIS TOTOBHOCTH 00VYAIONINXCH K 3AHATHAM
0 pa3aeaaM JUCIHUTIIHHBI

Pazgen Nel O01asi xapakTepucTHKAa KOHCTPYKUMH U3 iepeBa

1. [IpuBenuTe mNpUMEpPhl YHUKAIBHBIX JACPEBSHHBIX KOHCTPYKIIMM B HaIleH
CTpaHe u 3a pyoesxxom?

2. KakoBa HOMEHKJaTypa OrpaXKJAIOMIMX U HECYIIUX KOHCTPYKIHHA C
MCIIOJIb30BaHUEM JIPEBECUHBI?

3. B kakux o00macTsIX OSKOHOMUKH Haubojee palrdoOHAIBHO TNPUMEHEHUE
JI€PEBSIHHBIX KOHCTPYKIUNA?

4. Ha kakue OCHOBHBIE JBa KJjacca JEJNATCS JEpPEBSIHHbIE KOHCTPYKIIUU IO
METOJaM M3TOTOBJICHUS ?

5. Kakue KOHCTPYKIIMOHHBIE TIJJaCTMACChl TMOJY4YalT pPacHpoCTpaHCHUE B
HACTOSIIEE BPEMS B CTPOUTEILCTBE?

6. KakoBa HOMEHKIaTypa OTrpaKIAIOMUX W HECYMUX KOHCTPYKIHHA C
MCIIOJIb30BaHUEM ITacTMAcc?

7. KakoBa  o0mactb  palMOHANBHOTO  TMPUMEHEHUS  KOHCTPYKIMH  C
MCIIOJIb30BaHUEM ILIacTMAacc?

8. KakoBbl OCHOBHBIE HAMpaBIICHUS MPOTpPecca B M3TOTOBJICHUU M MPUMEHEHUU
JIEPEBSIHHBIX KOHCTPYKIUN?

9. KakoBslI 3amnachk! npeBecunbl B Poccun?

10. Kakue mopomsl ©  JecomaTepuanbl  MPUMEHSIOTCS B JICPEBSHHBIX
KOHCTPYKIIUSIX M KaK OHU COPTUPYIOTCS IO KaYeCTBY?

11. B d4yeM OCHOBHBIE MPEUMYIIECTBA JPEBECHMHBI KaK KOHCTPYKIIMOHHOTO
CTPOUTENIIBHOTO MaTepuana’?

12. Kakue cUHTETUYECKHE KJIEM TPUMEHSIOTCS ISl CKJICMBAHUS JPECBECHHBI,
(dhaHepbl U BKJIICMBAHMS CTAIbHBIX CTEP)KHEU B APEBECUHY?

13. KakoBo cTpoeHue JmpeBecMHbI? UTO Takoe MAOMYCTUMBIE TIOPOKH U
aHU30TPOIHUS IPEBECUHBI U KaK OHU BIMSIOT HA €€ MPOYHOCThH?

14. KakoBbl COOCTBEHHAss Macca, MPOYHOCTh U KECTKOCTh JPEBECHUHBI U KaK Ha
HEE BIIUSIET BIAKHOCTH?

15. Ilpu kakux ycioBHsX JIpeBecrHa rHuer? Kakue Bbl 3HA€TE METOJbI 3aILUTHI
€€ OT THUEeHUS?



16. Kakue miacTMacchl MPUMEHSIOTCS B CTPOUTEIBHBIX KOHCTPYKIUAX? KoKOBBI
X JOCTOMHCTBA U HEJIOCTATKHU?

17. Yro Takoe CTEKIOIIACTHKH?

18. Uto Takoe BO3IyXOIPOHHIIAEMBIC TKAHU W apMUPOBaHHBIC TUICHKU? KakoBo
UX CTPOEHHUE U 00JIACTh IPUMEHEHHUS?

Pasznes Ne2 Buabl coeqiMHeHMI M pacyeThbl 3JIeMEHTOB

1. Kakue coenvHeHus AepEBIHHBIX KOHCTPYKUUN OJATINBbIE ()KECTKUE)?

2. Yo Takoe HarenabHble 001ThI? KaKkoBbI MpaBuiia UX pacCTaHOBKU?

3. KaxoBb!I mpaBuiia paccTaHOBKHU I'BO3/1EN?

4. Kakue kjeeBble COeTMHEHUS IPUMEHSIOT U1l U3TOTOBJICHUS KOHCTPYKIIHI?

5. Urto Takoe coelMHEHNE HAa BKIEEHHBIX CTEPKHAX U I'7I€ UX MPUMEHSIOT?

6. KakoBbl mpenMy1iecTBa U HETOCTATKH KJIEEBBIX COEMHEHUH T1acTMacc?

/. Yt0 Takoe TepMOpEaKTUBHBIE (TEPMOILJIACTUYHBIE) KJIEH U KaKH€ MaTepHhalibl
VMM CKJIEUBAIOT?

8. Uto Takoe KieeMeTaIUINUECKHE COSIMHEHUS M B UeM UX MpenMyIiecTBa?

9. Yto Takoe CBapHbBIE COSAMHEHUSI, KAKOBBI OCOOCHHOCTH UX PaObOThI?

10. Kakue npenenbHble COCTOSHUS Pa3InyaloT B CTPOUTENIBHBIX KOHCTPYKIUAX ?

11. Yto Takoe HOpMATUBHBIE U PACUETHBIE HATPY3KHU U KaK UX ONPEEISIIOT?

12. Yto Takoe HOpMaTUBHBIE U PACUETHBIC COPOTUBIICHUS IPEBECUHBI?

13. Yto takoe kodPPuIueHT ycnoBuil paboThl U YTO OHU YUUTHIBAIOT?

14. Kak AnuTenbHOCTh NEHCTBUS HATPY3KU BIMSET Ha MPOYHOCTh APEBECUHBI?

15. KakoB nopsiok pacuera KOHCTPYKIIUI Ha MPOYHOCTh U yCTOMYUBOCTH?

16. Kakue ocobeHHOCTH MMeeT paboTa CTpOUTENbHOU (paHepbI?

17. Kak paGoTaroT ¥ pacCUUTHIBAIOTCS JAEPEBSHHBIE AJIEMEHTHI MPU [IEHTPATLHOM
pPacTsDKEHUHU M KaKUM 00pa30M YUYMTHIBAIOTCS OCJIA0JIEHUS M UX CEUECHUI?

18. Kak pabGoTaroT ¥ pacCYMTHIBAIOTCS IEHTPAIBHO-CHKATHIE DJIEMEHTHI U Kak
YUYUTBIBAIOTCS UX YCTOWUHUBOCTh?

19. Kak paboraloT # pacCUMTHIBAIOTCA M3rHOaeMble DJJIEMEHTHI M Kak
noadupaioTcs uX cedeHus? KakoBbl OCOOEHHOCTH pacuera 3JeMEHTa IMpPU KOCOM
u3ruoe?

20. Kak paboTaroT ¥ pacCUMTHIBAIOTCS CXKATO-U3rMOAeMbIe FTIEMEHTBI?

21. Kak paccuuThIBalOTCS CHUMAEMbIE 3JI€MEHThI?

22. Kak paboTaroT Ha CKaJbIBAHUE U3TH0ACMBbIC DJICMEHTHI?

Pazngea Ne3 I110cKkOCTHBIE KOHCTPYKIUH

1.Yto Takoe pomarele HacTWiIbl? KakoBo MX Ha3sHA4YeHWE U B YEM
MpeumMyIiecTna?

2. KakoBbI 0COOEHHOCTH PabOTHI JBOMHOIO MEPEKPECTHOTO HAacTUIA?

3. KakoBbl 0COOCHHOCTH MPOEKTUPOBAHUS JOIIATOTO Pa3psSKEHHOT'O HacCTHIA?

4. Yrto mpeacTaBiseT co00il 0JIHO- U MHOTONPOJIETHBIE IPOTOHBI MOKPHITUS?

5. HazoBuTe OCHOBHBIE MPEUMYIIIECTBA KiieehaHEPHBIX TUTUT HOKPBITHS.



6. Uro Takoe TpexXcloiHbIe OrpaXKaarolue KOHCTPYKIMU C TPUMEHEHUEM
miactMacc? KakoBbl X MPEUMYIIECTBA U 00JACTH TPUMEHEHHUS ?

7. Yro Ttakoe 3eHuTHbIe (hoHapu? KakoBbl 0COOEHHOCTH UX pabOTHI?

8. Kakue ceuenus u ouepTaHusi IMEIOT KJeeepeBsIHHbIC OanKu?

9. Kak paboTaroT 1 pacCUMTHIBAIOTCS KJIeeACPEBSIHHBIC OaKn?

10. Yro Takoe apMupoOBaHHBIEC OAJIKHM U KaK OHU paboTaroT?

11. Kak paboTaroT 1ebHOAepEBsIHHBIE Oanku cucteMsl JlepeBsruna?

12.Yro Takoe pmomato-rBo3AeBble Oamku? B uem wux ocobGeHHOCTH
KOHCTPYHUPOBaHUs?

13. KakoBbl 0COOEHHOCTH pabOTHI U pacueTa IEeIbHOIEPEBIHHBIX CTOEK?

14. KakoBbl 0COOEHHOCTH pabOThl CTOEK COCTABHOTO CEUEHUS?

15. Kak paccunTsiBatoTCs KileeAEPEBIHHbBIE CTONKN IEPEMEHHOTO CEUEHUS?

16. Kakx KOHCTpyUpyIOTCS M pacCUMUTHIBAIOTCS JKECTKUE KPEIUIEHHUS CTOEK
NEPEMEHHOTO ceueHus K pyH/1aMeHTaM?

17. Yto Takoe nepeBsiHHbIE (PepMbl, KAKOBA UX 00JIACTh MPUMEHEHUA?

18. Kakue BBl 3HaeTe KOHCTPYKTHBHBIE (DOpPMBI  KJICENEPEBSHHBIX U
LEIbHOIEPEBIHHBIX (Pepm?

19. Kakue ycumnms 1eCTBYIOT B CTEPIKHSIX JEPEBSIHHBIX (hepm?

20. Kak momouparoT ¥ MpOBEPSIIOT CEUSHUS CTEPIKHEH IePeBIHHBIX Pepm?

21. Kak paGoTaroT y37bI KlIeeJepeBSIHHBIX (hepm?

22. Kakyto KOHCTPYKIIMIO UMEIOT y3JIbI IIETbHOIEPEBAHHBIX hepm?

23. JIns 9ero 1 Kak CTePKHU BepXHEro mnosica hepM LIEHTPUPYIOT B y31ax?

24. HazoBute 00J1aCcTh TPUMEHEHHUS PA3TUYHBIX TUIIOB JIEPEBSIHHBIX apOK.

25. Ha kakue Harpy3ku, BO3/I€HCTBUS U YCUJIMSI pACCUUTHIBAIOTCS apKu?

26. KakoBa nocienoBaTenbHOCTh MPOEKTUPOBAHUS KIICEIEPEBAHHBIX apoK?

27. B yeM 0COOEHHOCTh MPOEKTUPOBAHUS CTPEIbYATHIX apOK?

28. B yeM 0COOEHHOCTh MPOEKTUPOBAHUS CETMEHTHBIX apPOK C 3aTSKKAMHU?

29. Kak KOHCTpYHPYIOT ¥ PACCUUTHIBAIOT OMOPHBIE Y3JIbI apOK?

30. Kak KOHCTpYUPYIOT ¥ paCCUUTHIBAIOT KOHBKOBBIE Y3JIbI apOK?

31. Kakue cymiecTBYIOT THITBI IEPEBIHHBIX paM?

32. HazoBute 00JaCTH NMPUMEHEHHUsI AEPEBSHHBIX paM. B ueM 3akio4aroTcst ux
JTOCTOMHCTBA?

33. HazoBuTe TUIBI 0€3paCcKOCHBIX, MOJAKOCHBIX U KJICeIEPEBIHHBIX paM.

34. KakoBbl 0COOEHHOCTH PabOThl pAMHBIX KOHCTPYKIUNA?

35. KakoB nmops10k pacdera rHyTOKJICCHbBIX pam?

36. KakoBo Ha3HaueHUE CBSA3CH B KapKace 31aHHii?

37. Kak dhopmupyeTcst 6JI0K KECTKOCTH?

38. KakoBo HazHaueHUE MPOAOIBHBIX CBsI3eH U KOT/1a OHU HEOOXOIUMBI?

39. Kak nmpou3BoauTCS pacyeT CBsi3eBOM (pepMbl?

40. Kakue Harpy3ku BOCIPUHUMAIOT CTOMKH TOPIIOBOTO (haxBepKa?

Paznen Ne4 IlpocTpaHcTBeHHbIE KOHCTPYKIIUU

1. KakoBbI 0co6eHHOCTH pabOThI AEPEBSIHHOTO KPYKAIBHO-CETUYATOrO CBoAa?
2. KakoBbI 0COOEHHOCTH PabOTHI KJIEEAEPEBIHHOIO peOpUCTOro KymoJja?



3. KakoBel ocoOeHHOCTH pabOThl KIJIEEAEPEBSIHHOIO PEOPUCTO-KOIBIIEBOTO
KymnoJia?

4. KakoBbl 0COOCHHOCTH pabOThI KJIEEAEPEBIHHOTO CETYATOrO Kyroia?

5. Uto Takoe BO3yXOOMOPHBIE KOHCTPYKIUHU U TJ€ OHU MPUMEHSIOTCA?

6. Uto Takoe MTHEBMOBAHTOBBIE O00JIOUKH U KaK OHU paboTaroT?

7. Yt0 Takoe MHEBMOKAPKACHbIE KOHCTPYKIMU U KaK OHU paboTarT?

8. UTo Takoe TeHTOBbIE MOKPHITUA U KaK OHU paboTaroT?

9. Kakue ycnoBus HY>KHBI JIJIs1 U3TOTOBIICHUS I€PEBIHHBIX KOHCTPYKIUH?

10. Kakue  OCHOBHBIE  oOmepaluyd  MPOU3BOAATCS  NPU  HU3TOTOBIICHUU
KJIEEIEPEBAHHBIX KOHCTPYKIUI?

11. Kax =~ KOHTpOJMpyeTCsl ~ KayeCTBO  M3TOTOBJICHUS  KJIEEIEPEBSHHBIX
KOHCTPYKIIUI?

12.B  uyem 3akmoyaercss  A(DQPEKTUBHOCTh  MPUMEHEHUS  JICPEBSIHHBIX
KOHCTPYKIIUI?

13. Korpma tpeOyetcst npoBeneHne 00CIeI0OBaHMs IEPEBIHHBIX KOHCTPYKIIHIA?

14. Kakue 0CHOBHBIE 1€(PEKThI BBISBISIOTCA PU 00CIEA0BAHUN KOHCTPYKIIHIA?

15. KakoBa  mocnefoBaTelibHOCTh  pabOT MO  YCHUJIEHUIO  JIEPEBSIHHBIX
KOHCTPYKIIMI?

A.3 Py0e:XHBIN KOHTPOJIb

Llenpto mpoBeneHUsT PyOEKHOTO KOHTPOJS SBISETCA TPOBEpPKAa 3HAHUN Y
OOYYaroIIMXCs MO0 COOTBETCTBYIOIIUM pa3jiefiaM JUCITUTUTHHBI.

Py0GexxHbIii KOHTPOJIb TIPOBOJIUTCS JBa pa3a B ceMmecTp Ha 8 u 14 Hepensx 1o
UTOTaM M3YYCHHUS HECKOJIbKHUX pa3JeiioB AUCIUIUIMHBI B COOTBETCTBUU C paboueit
POrpaMMON AUCIUIUIUHBI (MOIYJs1). PyOeKHbIN KOHTPOJIb MPOBOJAUTCS B MUCHbMEHHOM

dbopwme.

Bonpochl py0ekHOro KOHTPOJIA
8 Henend:

1. OcHoBHBIE (OPMBI COBPEMEHHBIX JACPEBSHHBIX KOHCTPYKIHMM © 0O0JacTH HX
IPUMEHEHUS.
2. Buspl IpeBeCHBIX U CUHTETHUECKHUX MaTepHaIOB MPUMEHSEMBIX T CTPOUTENBCTBE, UX
OCHOBHBIE CBOICTBA KaK KOHCTPYKLIMOHHBIX MaTEPHAJIOB, TOCTOMHCTBA U HEJOCTATKH.
3. BnusiHue BIaXHOCTM M TeMmImepaTypbl Ha (PU3UKO-MEXaHWYECKHE CBOICTBa
JPEBECHHBI U IJIaCTMAcC.
4. KOHCTpYKTHBHBIE M XHMHUYECKHME MEpbl 3allUThl JPEBECHHbl OT T'HUEHHUS,
pa3pylIeHHs IPEBOTOUIIAMU, BOTOPAHHUS.
5. Biusinue BpemMeHM [OEMCTBUSI HArpy3kd Ha MPOYHOCTh U JAedOpPMATHUBHOCTD
JPEBECUHBI U IJIACTMACC.
6. PaGoTa npeBecHHbl Ha PACTSHKEHUE U PacyeT LIEHTPAJIbHO-PACTAHYTHIX 3JIEMEHTOB.
7. PaGoTa npeBecHHbI Ha CKATHE U PacyeT LIEHTPATbHO-CKATHIX 3JIEMEHTOB.
8. PaboTa npeBecuHbI Ha MOMEPEUHBINA U3THO U pacueT U3rudaeMbIX FJIEMEHTOB.
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9. PacyeT 1epeBSHHBIX JIEMEHTOB, TTOABEPKEHHBIX KOCOMY M3THOY.

10. Pacuet u3rud6aemMpIX 3JIEMEHTOB MOJIBEPKEHHBIX CKATUIO C U3THOOM.

11. PacyeT nepeBSHHBIX SJIEMEHTOB, MOJIBEPKEHHBIX PACTSHKCHHUIO C M3THOOM.

12. PaGoTa nmpeBecHHBI Ha CMATHE, BUABI CMSTHS, pacueT JIEPEBSHHBIX 3JIEMEHTOB U
COCIMHECHUI HA CMSTHE.

13. PaGota npeBecMHBI Ha CKalbIBAaHUE, BHUILI CKAJBIBAHHS, pPACUET JACPEBIHHBIX
9JIEMEHTOB U COEIUHEHNH Ha CKaJIbIBAHHUE.

14. OcHOBHBIE BHUJIBI COCAUHEHHM HJIEMEHTOB JIEPEBSHHBIX U IUIACTMACCOBBIX
KOHCTPYKIIHH.

15. TpeboBanus NpeabABISIEMbIE K COSTUHCHUSM.

16. Coenunenus Ha 1000BoM BpyOke. KoHCTpyKIHS B pacuer.

17. Coenunenus Ha Haresx. KoHcTpyupoBaHue 1 pacyer.

18. Coenunenus Ha rBo3saX. KOHCTpynpoBaHUe U pacyer.

19. Coenunenust Ha pacTSIHYTHIX CBA3saX. CBsi3u, paboTarolue Ha BbIJICPTHBAHUE WM
MIPOJIaBIIMBAHHE.

Bonpocsl py0e:KHOro KOHTPOJIA
14 nenens:

1. Coenunenus Ha kiesx. TpedoBanus k kiesim it KJIK. Bubl kieeBbix coeJMHEHUM.
2. DNeMEHTHI AePEBIHHBIX KOHCTPYKIMN COCTAaBHOTO CEUEHHUsS Ha MOAATIMBBIX CBA3SX.
OcCHOBBI pacyeTa MOJATIMBBIX CBA3EH.

3. KoHcTpyKIus 1 pacdeT HacTUIIOB, OOPEIIETKH, POTOHOB.

4. lomarokieensie 6anku. KoHCTpyKIus 1 pacuer.

5. lomarokieenbie KoJIOHHBI. KOHCTpyKITNS 1 pacuer.

6. PacriopHast cucremMa TpEyroibHOIO OYepTaHUs M3 NPSIMOJIMHEUHBIX 3JIEMEHTOB.
KoncTpykuus u pacuer.

7. Nowmarokneenslie apku. KoHcTpykuus u pacuer.

8. JlomaTokieeHbie THyThIe paMbl. KOHCTPYKIIHS 1 pacyer.

9. lomaTokieeHbie paMbl U3 IPSIMOJIMHEWHBIX 2JIeMeHTOB. KoHCTpyKImst u pacuer.

10. OcHoBHBIE (POPMBI MITIOCKOCTHBIX CKBO3HBIX AEPEBIHHBIX KOHCTPYKIUH.

11. CermenTHbie kieeHble hepMbl. KOHCTpyKIIMS U pacyer.

12. MuoroyrosbHbie Opycuarbie (hepMmbl. KOHCTpYyKIIMA U pacyer.

13. TpeyronabHble METAIIOAEPEBIHHBIE (PEPMBI CO CHKATBIMU PACKOCAMHU.

14. ®epmbl mnpeHrenbHoro Tuna. KoHcTpyKius u pacuer.

15. IIpocTpaHCTBEHHOE KPETUIEHHUE IIJIOCKOCTHBIX JIE€PEBSHHBIX KOHCTPYKIIMMA.

16. OcHOoBHBIE ~ (OpPMBI  MPOCTPAHCTBEHHBIX  JIEPEBSHHBIX M  IJIACTMACCOBBIX
KOHCTPYKILIMH.

17. TlokpeITUsl KynOJBHOU (POPMBI UX JPEBECHUHBI U TIACTMACC.

18. [IlneBMaTuyecKkue CTPOMUTENbHBIE KOHCTPYKLMH, OOIIas XapakTepUCTUKAa U
OCHOBHBIE TUIIBI.

19. Kneedanepubie 6anku. KoHCTpyKIIHS U pacyer.



Ouenounsbie cpeacrea «bJaok B»
(OIICHOYHBIE CPEACTBA AJISl AUATHOCTUPOBAHUS C(POPMUPOBAHHOCTH YPOBHS KOMIIETEHIIH — «yMETh»)
B.1 BapI/IaHTBI THUITIOBBIX 3aJ1a4 AJIs BBIIIOJIHCHUA HA IPAKTUYCCKUX 3aHATUAX !
3ansitue Ne 1

Tema: 3naxkomcTBO co cBoaom npasui CII 64.13330.2017
1.1. BBegenue

[Tpy MpOEKTUPOBAHUU U U3TOTOBJICHHUU JEPEBSHHBIX KOHCTPYKIUH, KaK HOBBIX,
TaK U B PEKOHCTPYUPYEMBIX 3/IaHUSX U COOPYKEHUAX JTOJDKHBI COOMIOAATHCS HOPMBI
CII 64.13330.2017 (CHullI 1I-25-80* «/lepeBsiHHbIE KOHCTPYKIHI») [1].

B stoii rnaBe CBojma mNpaBWJl TPUBOAATCS MaTepHalbl, NPUMEHSEMBbIE s
M3rOTOBJICHHUSI KOHCTPYKLIMM W3 JIe€peBa, UX PACUETHBIC XAPAKTEPUCTHUKUA U METOJIUKH
pacyeToB  3JEMEHTOB  JEPEBSHHBIX  KOHCTPYKUHMA  (LIEHTPaIbHO-PACTSHYTHIE,
LHEHTPAJIbHO-CXKAaThle,  M3ru0aemMble,  CXKATO-U30THYTHIC,  PACTSIHYTO-U30THYTHIE),
COEMHEHUH JEepEeBSIHHBIX KOHCTPYKIUI (KeeBble, Ha BpyOKax, Ha IMIMHAPUYECKUX U
IUTACTUHYATBIX Hareisix, B KIJIEEHbIX CTEPXKHSAX M T.JA.), OCHOBHBIE YyKa3aHUS IIO
IPOEKTUPOBAHUIO JIEPEBSHHBIX KOHCTPYKLUUH (OaJloK, MPOrOHOB, HACTHJIOB, (epM,
apoK, CBOJIOB, pam).

1.2. IHopsinok onpeaesieHUs pacuYeTHbIX XapAKTEPUCTHK JPEeBECUHbBI
1.2.1. PacueTHoe cOonpoTUBJIEHUE APEeBECUHbI

PacuetHbIe CONPOTUBIICHUS APEBECUHBI COCHBI, €JIM Y JIACTBEHHUIIBI €BPOIICHCKOM,
OTCOPTHPOBAHHOM I10 COPTaM, CIIEIYET ONPEACIISAThH 10 (hopMyJIe:
R, =R.xm x I1m, (1.1)

T i
rae RA - pacyeTHOE COIIPOTUBIICHUE OPEBECUHEI, MIla, npuBeaeHHoe
B Tabmuie 3 [1] wim Tabmume 2.1 npuiokeHus 2 MocoOus, BIAXHOCTBIO 12% s
pexuMa HarpykeHuss A, coriacHo Tabnuie 4 [1] unu Tabmume 2.2 npuioxeHus 2
nocoOusi, B COOpPYXKEHUSX 2-TO Kjiacca (DYHKIIMOHAIBHOTO HAa3HAYEHUS, COTJIACHO
npwioxeHuto A, tabnuie A3 [1] wim tadnure 2.11 npunoxenus 2 mocoousi, mpu CPoKe
sKcIuTyatanuu He 6omee 50 Jer;

Mgz — KO3PPHUIUEHT JTUTEIBLHON MPOYHOCTH, COOTBETCTBYOIIUI PEKUMY
JUTUTEIIbHOCTH 3arpyxeHus (Tabnuna 4[1] win tadnuia 2.2 npusoxkeHus 2 mocoous);

IIm; — ipou3BeieHne kKoddduireHToB yciaoBus padot (1m.6.9) [1]u m.1.2.2
oCoOuHI.

PacyeTHble cCOMPOTUBICHUS TSI IPYTHX TOPOJI APEBECUHBI YCTAHABINUBAIOT ITyTEM
YMHOXEHUS BEJIMYUH, IPUBEACHHBIX B Tabnuue 3 [1] wiu tabnune 2.1
IPUIIOKEHUS 2 TOCOOUs, Ha EPEXOIHbIE KOAPPUIIMEHTHI M7 , yKa3aHHbIE B TAOIUIE 5
[1] wiu Tabnuie 2.3 npuiioxkeHus 2 mocoous.



1.2.2. Koo puumeHTsl yCJI0BUSA PA0OTHI

[Ipu ompeaeneHud pacyeTHOrO COMPOTUBIEHUS B COOTBETCTBYIOIIMX CIy4asx
clIelyeT MPUMEHITh KOA(DGUIIMEHTHI YCIOBUN PaOOTHI:

a) [t pa3nMYHBIX YCIOBUH 3KCILTyaTallud KOHCTPYKIIUU — KOG GUIIUEHT Mg ,
yKa3aHHbIM B Ta0mie 9 [1] niu tabmne 2.4 npuioxeHus 2 mocoowus.

Krnacc ycnoBuit skcrutyaTanuu onpenesnsercs no Tabmauie 1 [1] u tabmure 2.5 (o
M3BECTHOM BJIAXXHOCTH) TMPUJIOKEHUS 2 MocoOus. J[OomoNHUTENbHBIE XapaKTePUCTUKU
YCIIOBHM IKCILTyaTaluy, KpoMe BiIaxHOCTH 10 KiaccaM JIK, mpuBeaensr B Tabmuie A2
npuioxxkeHust A [1] unu taGmauue 2.6 npuinoxxeHus: 2 mocoous.

0) s KOHCTpYKLMI, 3KCITyaTHPYEMBIX MpPU YCTAaHOBHBIIEHCS TeMIle-paType
Bo3ayxa 70 +35°C, — Ha ko3 unmeHt My =1 ; npu temneparype +50 °C

— Ha kod(dumment mr =0,8. Jug mpoOMeKyTOUHBIX 3HAYECHUN TEeMIIEPaTyphbl
K02 PUITMEHT MPUHUMAETCSI 10 UHTEPIOJISIIUU.

B) Jlns wm3rubaembIX, BHELEHTPEHHO-CHKATBIX, C)KATO-U3rMOAaEMBIX U CXKAThIX
KJICCHBIX JJIEMEHTOB MPSIMOYTOJIBHOIO CEUYEHHUs BbICOTOM Ooznee 50 cM 3HaueHUs
pacyeTHBIX COMPOTUBIEHUN U3rHOY U CXKATHIO BAOJb BOJOKOH — Ha KO3DPUIIMEHT M;
yka3aHHbIN B Tabnuiie 10 [1] nnu tabnune 2.7 npunoxxeHus

mocoOusl.

r) Jlus pacTAHYTBIX DOJEMEHTOB C OClabJeHHeM B pPACUETHOM CCUCHHH U
U3TN0AEMBIX DJIEMEHTOB M3 KPYIJIBIX JISCOMATEPHAIOB C TOAPE3KON B PAacCUuCTHOM
ceueHnH — Ha kKodddumment m, = 0,8.

n) s SneMeHTOB, TMOABEPTHYTHIX TIyOOKOW NPOINUTKE AHTUIMUPEHAMHU TIOJ
nasiueHueM, kodpdumment m, = 0,9.

e) Jns wm3rmbaeMbIX, BHEIEHTPEHHO-CKATBIX, C)KATO-M3THO0ACMBIX W CIKATHIX
KJICCHBIX JJICMEHTOB, B 3aBHCHMOCTH OT TOJIIHWHBI CJIOEB, 3HAYCHUS PACUYCTHBIX
COTPOTUBJICHUI M3THOY, CKAJIBIBAHUIO U CKATHIO BJOJH BOJIOKOH — Ha KOd(PUIueHT
Mcy7 , ykazaaabiid B Tabnwuie 11 [1] wiu tabnuie 2.8 npunoxkenus 2 mocoous.

) JlJIsl THYTBIX 3JIEMEHTOB KOHCTPYKIIMI 3HAUYEHHSI PACUETHBIX CONPOTHBIICHUMN
PacCTSDKEHUIO, CKATHIO U U3rH0y — Ha KOO(PPUIIUEHT My , yKa3aHHBINH B Tabmume 12 [1]
wiy Tadauie 2.9 npunoxkeHus 2 mocoousl.
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1) B 3aBUCUMOCTH OT cpoKa CIIy»Obl — Ha KO3 UITUEHT M ¢, YKa3aHHBIH

B Tabmnune 13 [1] unu tabaute 2.10 npuokeHus 2 mocoous; MpUMEpPHbBIE CPOKH
CIIY)KOBbI coopyxeHuil mpuBeneHsl B Tabmuue A3 [3] u Tabmume 2.11
NPUWIOKEHUS 2 TOCOOHUS.

K) JJ1st cMsITHS TIoTiepeK BOJIOKOH HpHu pexxumax Harpyxenus ' — K
(Tabmuna 4) —Ha Moy = 1,15.

[To ¢dyskOHOHATEHOMY Ha3HAYEHWIO JAepeBsHHbIE KOHCTpyKmuH (/1K)
NOJIPA3JIENSA0T Ha KIACChl, C YYETOM YPOBHA OTBETCTBEHHOCTH 3[IaHUU H
coopyxkenuri cormacio ['OCT 27751-2014 «HanexHOCTh CTPOUTENBHBIX
KOHCTPYKIIUN U OCHOBaHMi». Bo MHOrOM coBmanaroT ¢ kinaccudukarnueit 1K mo
tabnuie Al npunoxenuss A [1] wiam Tabmuue 2.12 mpuioxkeHus: 2 mocoous.
CpaBHuBas 00IIyI0 XapaKTEPUCTUKY 3JaHUH IO KJlaccaM, BUJIUM, 4TO |- Kiacc
JK cootBercTByeT mo xapakrtepuctuke kiaccy coopyxkenuit KC-3 mo I'OCT
277-51-2014 (Tabnuna 2 v npuioxxenue b [3] unu tadnuna 2.13 npunoxeHus 2
nocoOusi), YHUKAJIbHBIC 37aHUS U 3]IaHHUS C MAacCOBBIM NpEOBIBAHUEM JIOJIEH,
JUISL KOTOPBIX MHUHUMAJbHOE 3HaueHHe KOIP(GUIIMEHTa HAASKHOCTH IIO0
OTBETCTBEHHOCTH (s =1,1. Bropou knacc JIK BKIrOYaeT MaccoBbIE KUIIBIE,
TPAKJAHCKHE W TPOU3BOJCTBEHHBIE 3/IaHHUS U COOTBETCTBYET HOPMAIbHOMY
ypoBHIO oTBeTcTBEHHOCTH KC-2 ¢ gy =1. Tperuit knacc JJK — 310 BpeMeHHbIE
3JaHUS U COOPY>KEHHS CO CPOKOM Ciry:kObl 10 10 5eT, COOTBETCTBYET KJaccy
KC-1cgn=08.

OkoHYaTeNbHOE 3HAYEHUE PACUETHOrO COMPOTHUBIIECHUS OIpPEAENAeTCS C
Y4€TOM BCE€X HMEIOUIMX MeCTO ObITh Kod(dduuuentoB. J[nsg kaxaoro
KOHKPETHOTO CJTy4asi BHIOMPAIOTCsl HE00X0IUMbIe KOA(OUITMESHTHI.

CoBMecTHOE  JICHCTBHME  HECKOJNBKHX  (DaKTOpOB  yUMUTHIBAETCA
COOTBETCTBYIOIUMH KOIPPUITMEHTAMHU YCIOBUM PAOOTHI:
R” =R4 X myz X Mz X Mg X Mz X Mg X My X Mez X Mzg X Mg X Me ¢ XMey, 1 gn ,(1.2)

3necb R, — pacyeTHOE€ COINPOTHUBIICHUE JIPEBECUHBI C  Y4ETOM

IKCIUTyaTallMOHHBIX (PAKTOPOB, CPOKa CIIy)OBI M KJIacca MO OTBETCTBEHHOCTH
COOPYKEHUS;

R: — 6a30Boe pacyeTHoe 3HayeHue mo tadmuie 3 [1] wiu Tabnume 2.1
MPWIOKEHUS 2 TIOCOOMUS.
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1.2.3. Pac4eTHbIil MOAYJIb YIIPYTOCTH APEeBECHHbI

PacuetHblif MOyJIb YIPYTrOCTH (MOJIYJIb CIABUTA) JTPEBECUHBI U IPEBECHBIX

o I /~ll
MaTEepPHUAIIOB MPH pacueTe Mo MPEIeIbHBIM CoCcTOsTHUM 2-i Tpynmsl E (G)
CIIE/TyeT BBIYHUCISTH 110 POpMYIIE:

= (G“) = Ecp (Gep) M E IImi, (1.3) rne Ecp — cpennnit
MOJIyJIb YIIPYTOCTH MPH U3rude, Mria, CoriacHo

npuinoxenuto B [1], Tabnune B3 nau tabnuie 2.14 npuioxxeHust 2 mocoous;
Mun,E — Kod(ppUIIMEHT I YHNPYTHX XapaKTEePUCTHK, JIsI pekuMa

Harpykeaust b (tabmuna 4[1] wunu Ttabnuna 2.2 OpUIOKEHHS 2 TOCOOUS)
MpUHUMAIOT paBHBIM 0,8; JIs1 OCTAILHBIX PEXKUMOB HarpykeHust — 1;

I[Imj — npousBenenue kodh UIIMEHTOB ycloBUs paboT [6.9a), 6.90) u
6.9m)] [1]. (mg, MT, Mc.c)

1.3. lIpumep

OnpenenuTh pacyeTHOE COMPOTHBIICHUE PACTSIKCHHUIO BIOJIL BOJOKOH
Opyca u3 Oepesbl 2-To copTa 2-3TaXKHOTO 3JIaHMS, DKCILTYaTHPYIOIIETOCs IO/
HABECOM B HOPMAaJIbHOM 30HE BIKHOCTH.

Penienue:

1.ITo Tabmume 3 [1] nau tabnuue 2.1 npuitoxkeHus 2 MOcoOus onpeaesieM
0a30BOE pacyeTHOE COMPOTUBIICHUE COCHBI 2-TO COpTa 10 1I. 2a:

Rp :10, SMIla .
. Koappurment my; onpenensiem no tadnuiie 4[1] win no tabnure 2.2

MPWIOKEHUsT 2 TMOocoOMsl Mpu pexuMe 3arpyxkeHuss «B» OT coBMecTHOro
JICUCTBUSA TOCTOSHHOM M KPaTKOBPEMEHHON CHEroBOWM Harpy3ok, T.K. Opyc
HAaXOJUTCS HA KPOBJIE JOMA:

M7 =0, 66 .

3. [Mockonbky Tabnuma 3 [1] coctaBieHa st COCHBI U €U, TO OCTaJbHBIC
MOPO/JIbI APEBECHUHBI KOPPEKTUPYETCSA MO MPOYHOCTH C MOMOIBIO

koadurmenta m;; =1,1 st 6epesbl, paboTaroIIe Ha pacTsikeHue (Tad-auma 5
[1] umu Tabmuna 2.3 mpriokeHus 2 mocoous).

. Koapdumument m, onpenensercs no tadbnuue 9 [1] u rabauue 2.4

NPWIOKEHUS 2 TOCOOUS IPU U3BECTHOM BIAYKHOCTHU IPEBECUHBI WIIH, KaK B
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HaIleM CJIy4ae, MO JOMOJHUTEIBHBIM XapaKTePUCTUKAM YCIIOBHM IKCILTY-
ataruu 1o Tabmuie A2 npunoxenus A [1] wim tabnmie 2.6 npuio-
XKeHus 2 mocoOus, 1. 3.2, moJ HaBeCOM B HOPMAJIbHOM 30HE BJIAKHOCTH
Ms = 0,85 1151 3-ro Ki1acca 1mo tadauie 9 [1] u Tabnwume 2.4 npuinoxeHus 2
nocoous.
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5. Vdert ocnabieHuil ceuyeHus B pacTIHYTOM 3JIEMEHTE IMTPOU3BOIUM COTJIACHO TI.
6.9r [1]un.1.2.2 mocobus: m,=0,8 .

6. Yuer cpoka ciyxObl mpousBogutcs mo tabnuue 13 [1] u Tabmume 2.10
npuiioxeHus 2 nocodus. [IpuMepHbie CPOKHU CITyKObI COOPYKEHHI PUBEICHBI

B Tabnuine A.3 npunoxenust A [1] niam tadmume 2.11 npuioxenus 2 mocodus. Harme
2-3Ta)XHOE 3]IaHWE OTHOCUTCS K MAaCCOBBIM COOPY>KCHUSIM CPOKOM CITY>KOBI, paBHBIM
50 e, Torma M, . =1.

7. Cornacao 'OCT 27751-2014 «HanexxHOCTb CTPOUTENBHBIX KOHCTPYKIUNA U
ocHoBaHMit» (Tabn.13) u m. 1.2.2 (tabmn.2.13) mocobust paccmMaTpuBaeMoe 3JaHHE
OTHOCUTCS KO BTOpoMYy (HOpMajabHOMY) ypoBHIO oTBercTBeHHOCTH KC-2,
BKJIFOYAIOIIIEMY MAaCCOBBIC KIJIbIE, TPAXKIAHCKUE U
MIPOU3BOJICTBEHHBIC 3/1aHuUsl, C kodurmeHTOM On =1.

R? =R X myzx Mg xmsxmy XM ¢ /gn =10,5x% 0,66 x1,1x 0,85 x 0,8 x1/1 = 5,18 MI1a(51,8xI"/
cm?).

Jlanee caMOCTOSATENBHO OIpENesieM pacueTHOE CONPOTHUBICHHE IO BAapHAaHTY,
HOMEp KOTOPOTO OIMPEAEISETCs MO KypHalny Tpynmbl. MicxonHble JaHHBIE TPUBEICHBI
B MIPUJIOkKEHUU | K TOCOOUIO.

3angaTue No 2

Tema: Pacuer HeHTPaIbHO-PACTAHYTOI0 JJIEMEHTA

[IpoBepka HecyIel coCOOHOCTH PaCTAHYTOTO dJIeMeHTa coriacHo m. 7.1[1]
MPOU3BOJIUTCS IO PopMyJIE:
s= N £Ry, (2.1)
F

Hm

rae N — neiicTByrolliee ycuiine pacTsyKeHUS B 3JIEMEHTE;

Fum — momaas momnepeyHoro ceueHus HeTTO (TUIOIIAIb CEUCHHUS 32 BBIUETOM
OCIIa0JICHHH );

Rp — pacueTHOE CONPOTHUBIIEHUE PACTKEHHUIO IPEBECHHBI C YYETOM yCIOBHH
paboThI.

JI71sl IeHTpaIbHO-PACTAHYTHIX JIEMEHTOB OCJIA0JIEHUS, PACTIOIO0KEHHbIE HAa
y4dactke anHo# 10 200 MM, COBMENIAIOT B OJTHOM ce4eHuH (puc. 2.1).
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Puc. 2.1. CoBmenieHue ocinabiieHU B CEYEHUU PACTSAHYTOTO dJIEMEHTA

[Inomane ceyeHus 3a BbiueToM ocnabneHust Fy; Moxer onpenensatbes 1o
@OpMy.HC . FHm: F6p — FOC]I; F6p =b*h; FOC_/Z = n*d*b,

3/1eCh N — KOJIMYECTBO OCIA0JCHHUI OTBEPCTUAMHU AuamMeTpom d.
IMpumep

[TomoGparh cedeHHe CTEpXKHS, B KOTOPOM JEHCTBYET pacTATMBAIOIIEE
ycwine BAodb BoJokOH N=120 xH. CrepxeHb HMeeT oOcnablieHUs ABYMsI
OoTBepCcTUsIMU AuameTpoM 1mo 10 MM, TPOCBEpPJEHHBIX B IIMPOKON IIJIACTH
(6onpmmii paszmep cedenus). Marepuan — muxta 2-ro copta. KoHCTpykius
AKCIUTYaTUPYETCSI HA OTKPBITOM BO3JyX€ C AKCILTyaTal[MOHHOW BIXKHOCTBIO 10
20%, B pexuMe HarpyxeHus «I», CpOKOM CIyx)Obl 75 JET M KJIacCoM
HaJIe)KHOCTH 110 oTBeTcTBeHHOCTH KC-3.

Pemmenue:

1. Onpenenenrie Bcex HEOOXOAMMBIX KOA(D(OUIIMEHTOB U PACYETHBIX
COINPOTUBJICHUN.

Y4eT TemrepaTypHO-BIQKHOCTHBIX YCIOBHH AKCIUTyaTaIllud KOHCTPYKIIHH
IIPOU3BOJIUTCS IO KJIACCY YCJIOBHMM 3KCIUTyaTalldd, KOTOPBIM YCTaHABIIMBACTCS
M0 AKCIUTYaTallMOHHOW WJIM OTHOCUTEIBHOM BIaXHOCTU Mo Tabnuie 1 [1] winm
Tabuie 2.4 npuaokeHus 2 nocodus (Kak B JaHHOM IIpUMEpPE) WM 110

JIOTIOJTHUTETHHBIM XapaKTEPUCTUKAM JKCIUTyaTanuu (Tabn. A2 mpuio-xkeHus A
[1] wim Tabnuma 2.6 npwioxeHus 2 mnocoOus). B Hamem npumepe 1o
AKCIUTyaTaIlMOHHON BiaxkHoCcTH 110 20% HaxoauMm 1o tabmure 1 [1] umu
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tabmute 2.5 mocobus kinacc —4a. A o Tabmmwie 9 [1] wim Tabmume 2.4 mocoOus
mg = 0,85.

. Yuem nopoowt opegecunni

[To Tabmune 5[1] wim Tabmuie 2.3 mocoOus ISl TOPOIBI ITUXTa» W IS
HAIPSHKCHHOTO COCTOSIHUS «pacTshDKEHUEe» ornpeaesieM koddduimeHt My=0,8.

[To Tabmune 3 [1] wam Tabmuie 2.1 mocoOust ompenaensieM 0a3oBoe
pacyeTHOE COIPOTHUBIICHHE COCHBI, CJIM, JIMCTBEHHHIBI 2-TO copTa (m. 2a)

RAp=1 0,5MIla (105 KZ/CMZ).

[To mynkty 6.9 r [1] u n. 1.2.2 mocobusi Ajisi pacTAHYTHIX SJIEMEHTOB C
ocnabieHuEM B pacyeTHOM CEUEHUH YUUThIBaeM KodduimeHT Mo=0,8.

Koadduument myy onpenensem no tadnuue 4 [1] uiu no tabnuue 2.2
OCcOoOUs P pexKUME 3arpyxkeHus «I» oT COBMECTHOTO AEHCTBUS MOCTOSTHHOM

U KPaTKOBPEMEHHOM BETPOBOW MJIM MOHTaKHOM Harpy3ok My;=0,8.

VYuer cpoka ciyx0s1 Opyca npou3BoauM 1o Tabauie 13 [1] umu Tabnuie
2.10 mpunoxkenust 2 mocoOust ajisg 75 JEeT NpU PaCTSHKEHUU BIIOJIb BOJOKOH

Mc.c=0,85.

Jms xmacca HagexxHocTH mo oTBeTcTBeHHOCTH KC-3 cormacHo Tabnmiie

13 TOCT 27751-2014 wu Tabmune 2.13 mocobusst yn=1,1 oxOHYATEIHHO
YCTaHaBJIMBAEM pACUYETHOE COMPOTUBIEHUE, COOTBETCTBYIOIEE 3aJIaHHOMN
nopoje (muxra), copty (2-il coOpT), pacTAHYTBIM BAOJb BOJIOKOH 3JEMEHT C
OCJIa0JICHHEM B Pacuye€THOM CEUYCHHMM U YCIIOBUSM JKCIUTyaTalluu (Ha OTKPHITOM
BO3/IyXE C 3KCIUTyaTallUOHHOW BIAXKHOCTHIO 10 20%, B peXHMeE Harpy->KeHHs
«I'», cpokoM city k061 75 JET U KJIacCoOM HaAECKHOCTH 10 oTBeTcTBeHHOCTH KC-
3), ucnosib3yst HaiIeHHbIE KOA(PUITHESHTHI:

2. Onpeodenenue mpeodyemuix xapakmepucmuxk cedenus [Ipeobpasys
dbopmyty IpoBepKu Hecyien crnocooHocTH (2.1)

OTHOCHUTCIIbHO FHm , HOJIy9acM COOTHOIICHUC IOJIs1 HAXOKACHUA Tpe6yeM0171
mIomaan CCUCHUA:

HOI[CTaBJIHH HU3BCCTHBIC 3Ha4YCHUA, mojay4dacm:

Fom=120kH/3,53mITa=120kH/3530cH/M?=0,0339902=339,9 e’
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3. Paccmompum HeCKONMbKO 8apuanmoe Haznauenus pasmepos b u h: 3.1./1ns
BBIOOpa M3 COpTaMEHTa MuioMarepuaioB (mpwioxeHue 3, tabmuia 3.1)
HEOOXOJIMMOTO0 KBAJPAaTHOTO CEUECHHS MOXXHO HAUTH JJIMHY

CTOPOHBI KBajpara ¢ miomaasio 315,1 et a= \/FHm = \/315,1 =17,75 cm, n
npuHATH Opyc 20x20 cMm.

JIn60o MOKHO BBIOPATH MIUPUHY Opyca UCXO/IA U3 PEKOMEHI0BaHHBIX
3HAaYCHHUI copTaMeHToM (Ipriiokenue 3, Tadmuina 3.1), Hanpumep, b = 17,5 cm,

a 3aTeM MHUHHUMAJIbHYIO BBICOTY cedeHus opyca h=315,1/17,5=18 cm, u
YTOUHHUTH 3TOT Pa3MepP MO COPTAMEHTY.

3.2. ®opMmanbHO BBIOPAB 110 COPTAMEHTY TOJIIIMHY 3JEMEHTA, HAlpUMED,
b = 175 mm, MokeM, pacrionarasi 3aJJaHHOE KOJTMYECTBO OCIa0ICHUN Y KPOMKH

CEUYEeHMsI 3JIEMEHTa (pHcC. 2.2), ONPEAEIUTh MHHHUMAIbHYIO BBICOTY:

hmin = b +n*d, a 3arem Ha3HauuTH h IO copTamMeHTy. B peabHOM Ke 3J1eMeHTe
OTBEPCTHS MOTYT PacIioiaraThCs BHYTPH CEUCHUS, HAIPUMED, Kak Ha puc. 2.1.

3.3. Jlns oOneruenus BoiOopa B Tabnuie 3.1 npuioxkeHus 3 npuBeIeHbI
TJIOMIAN CTAaHAAPTHBIX ceueHui mmtoMarepuanos 1mo 'OCT 24454-80*,

TabyMile HEOOXOAUMO HAWTH 3HAYEHHE PABHOTO UJIM HECKOJIBKO OOJBILIETO

3HaueHHUs TpeOyeMoll IJIomamu ¢ 3amucarh TOJNIIUHY W IIUPUHY
2
nuaomaTtepuania. B Hamem citydae o 3HaueHuro miomanu 315,1 cM”™ MoxHO

BbIOpaTh Opyc ceuenunem 150x225 (337,5 CM2) W ceyenuem 200x175 mm

(350 cm).

4. Bvluucnenue zeomMempuuecKux Xapakmepucmuk 0Jsa 6blOPaAHHOZ20
ceueHusn rjiemeHma

HeoOxoauMele reOMETPUYECKHE XapaKTEPUCTUKU B JAHHOM CIIy4ae — 3TO
mwromans Fum = Fap — Foca.

Fop=20x17,5=350 cn®; Foea=2x1x17,5=35 cn® ; Frum=350-35= 315 cm®.
5. Ilposepka necyweii cnocoonocmu cedenus riemenma

s= E—: 120xH 10,0339 2 =3539,8xH [/ m 2 =3,5398 MH | m 2 > 3,53 MIla .

Hm
[IpouHocTs He obOecneyeHa, HEOOXOAMMO  YBEIMYHUTH  pa3Mepbl
NPUHUMAEMOT0 Opyca. YBETUYMM BBICOTY CEUEHHS, BO3BMEM IO COPTAMEHTY

cneayomyto 3a 200 MM BemuuuHy — 225 MM, T.€. IpuMeM ceueHue 225x175 mm.
17



IInomane cedenus oyner: Fum = Fop - Focn = 22,5x17,5 - 2xIx17,5 =

=393.75 - 35 = 358,75 cu®.
HpOBepKa HpO‘IHOCTI/I CCUCHUA DJICMCHTA.

s= _N =120/0,035875 = 3345xH | 1 2 = 3,345 MH | %2 <3,53 MITa =Ry .
F:
. Bbo1600: OxoHuaTenpHO MpuHUMaeM ceuenue 225x175 mm.
HcxomHable naHHBIE JUISI CaMOCTOSITEIBHOTO PEIICHWS TPHUBEACHBI B

npuioxenuu 1 (3anstue 2).

3augTue No 3

Tema: Pacuer HEHTPAJIBHO-CKATOI'0 JIEMECHTA

[IpoBepka Hecymield CHOCOOHOCTH UEHTPAIBHO-CKATOTO SJIEMEHTA
(TOCTOSIHHOTO U II€JIBHOTO CEYEHHUsI) corjacHo m. 6.2 [1] mpou3BoauTcs 1O
dbopmynam:

I10 IMPOYHOCTH:

5= N ¢r, (3.1)
F [
Hm
10 YCTOMYUBOCTH:
s= N ¢R : (3.2)
F
pacu
rae N — geiicTByroIIee YCUITUE CKATUS B DJIEMEHTE;
Fum — mnnmomans cedeHus HETTo (TUIOMIAAb CEYEHHS 33 BBIUYETOM
ocJ1abJieHui );

Fpacu — pacueTHas momangb ce4eHus;

[ — ko3 PUIMEHT NPOAOIBLHOTO U3rMda, onpenensieMbli corjaacHo 1.7.3

[1].

Omnpenencaue kodphureHTa IpoI0ILHOT0 N3ruba I SJIEMEHTOB U3
JIPEBECUHBI:

)2,

100

-Tipu THOKOCTH d1emenTa 1>70 j= 3000 .
|2

-Tipu TUOKOCTH AnemenTa [£70 j=1-0,8(

['MOKOCTh 3JEMEHTOB IEJIBHOTO CEYEHUS ompeaensercs mno dopmyre:

I=lo/r, u He moipKHA mpeBbImAaTh HpeaeabHo gonyctumoro mo CHull 3HaveHus

[A]=120 (tabmuua 16 [1] u Tabmuna 2.17 npuoxeHus),
18



rrne lo — pacuernas mmHa snementa, paBaas lo = I*m (reomerpuueckoit mmHe
I* osmementa ©Ha KOA((GUIMEHT TpUBENEHUS IUHBI, OPU [MAPHUPHOM

3aKperuieHnd, M=1, mpu Apyrux BapuaHTaxX 3aKPEIUICHHUS] KOHIIOB CTEPXKHS CM.
n.7.23 [1] u TaGauity 2.17 npuinoxeHus);

I — MUHUMQJIBHBIA pauyC MHEPUUM CEUCHUS DJIEMEHTAa OTHOCHUTEIIHHO
ocen XuyY.

PaI[I/ch HHCPIHHUU —OTO I'COMCTPHUYUCCKAA XaPAKTCPUCTUKA CCUCHUA,

paBHas: I = JJ /F :

Jlns  mpsAMOYrojibHOTO — CEYCHHMsT BBICOTOM N  pamuyc  uHepuuu
npubmkenHo paseH: r=0,289*h; nns kpyrioro cedenus r=0,25*d.

Onpeoenenue pacuemnoii niowadu nonepeunozo ceuenus nemenma Fpgey

Pacuer xak
Fpaci=Fep Foaca=413FumlFpacs=Fum BHEIICHTPEHHO-
C)KaTOro dJIEMEHTAa
-€CJIM HET - eclIn - eclIi

- €CJIU OCJIa0JICHUS
0CI1a0JICHU S HECUMMETPUIHBIC

-€CIu HE BBIXOIST CUMMETPUYHBIE  [BBIXOJST HA KPOMKY
ocla0JieHusT  [HA KPOMKY H M BBIXOJAT HA

HE BBIXOJST Foci>0,25F gpikpomky
Ha KPOMKY U

Foci<0,25Fg,

ociiabieHui; |ociiabaeHus

IIpumep

[TpoBeputh ceuenne 15x20cm Opycuaroit croiiku miuHOM 1=55 M ¢
IMIAPHUPHO 3aKPEIJICHHBIMHA KOHIIAMH,

ocJa0JICHHOE ABYMA OTBECPCTHUAMU
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arameTpoM 1o 30 MM, TPOCBEPJICHHBIMU B IIMUPOKOM IJIACTH, HE BBIXOASIIUMHU
Ha KPOMKY ceueHHUs. B croiike npeiictByer cxkumaromasi cuia N=11000 xr.
Marepuan — kiieH 3-ro copTa. Y CJIOBHS SKCIUTyaTallud — HA OTKPBITOM BO3IyXe

C OTHOCUTEJIBHOM BIAXKHOCTBIO 85% B pexkume 3arpyxenus «b», cpokom
cyx05b1 100 5et, kiraccoM HaASKHOCTH 0 oTBeTcTBeHHOCTH KC-2,

Penienue:

- Omnpenenenue Bcex HEOOXOAUMBIX KOAPPUIIUEHTOB U PACUETHBIX
COINPOTUBIICHU

- YeT TEeMIIEpaTypHO-BI)KHOCTHBIX YCIOBUU IKCILTyaTallid KOHCTPYKIIUH
IIPOU3BOJIUTCS IO KJIACCY YCJIOBHM JKCIUTyaTallid, KOTOPBIM yCTaHABIMBAETCS
M0 IKCIUTYyaTallMOHHON WM OTHOCHUTEIBHOM BIaXKHOCTU 1o Tadsuie 1 [1] wim
Tabyuiie 2.4 npuioxkeHus 2 mocoous (Kak B JAHHOM IIPUMEPE) WM 110

JOTIOJIHUTEJIPHBIM XapaKTEPUCTUKAM JdKCIUTyaTauuu (Tadi. A2 mprio-KeHus A
[1] wmmu Tabm. 2.6 npunoxkenus 2 mocoOus). B Hamem mnpumepe 110
OTHOCHUTENBHOM BiakHOCTH 85% ompenensem mo Tadmuie 1 [1] wiu tabnuie
2.5 mocobus kinacc — 4a. A 3arem 1o Tabauie 9 [1] wau tadnuie 2.4 mocodus

mg = 0,85.
. Yuem nopoowt opesecunut

I[lo tabmume 5 [1] wmm Tabaune 2.3 mocoOus I KIeHa W s
HaIPSHKEHHOTO COCTOSHUS «C)KaTHE BJAOJL BOJIOKOH» OMpeaesieM Kodd-

¢urnment mp=1,3.

ITo Tabmume 3 [1] wnmm Tabmume 2.1 mocoOus ompenensieM 0a3oBoe
pacueTHOE CONMPOTHUBIICHUE CXKATHUIO COCHBI, €11, JUCTBEHHMIIBI 3-TO cOpTa s

PSIMOYTOJIBHOTO ceueHust 15%20 cum (1. 1B) RA.=16,5MITa (165 KZ/CMZ).

Koaddurmment my; onpenensiem mo tabmuue 4 [1] win mo tabnume 2.2
nocoOus MpU pexuMe 3arpyxeHus «b» oT COBMECTHOTO AEHCTBUS MOCTOSHHOM

U JUTUTEIHLHON BpEMEHHOU Harpy3o0kK: My;=0,53.

VYuer cpoka cinyx0bl CTOMKK Tpou3BoauM 1o Tadauie 13 [1] uau tabauue
2.10 mpunoxenus 2 mocodus mis 100 et npu pacTsSKEHUU BIOJIb BOJOKOH

M¢.=0,8.

Jlns knacca HaaSKHOCTH 1Mo oTBeTcTBeHHOCTH KC-2 cormacHo Tabmmie 13

I'OCT 27751-2014 wu tabauue 2.13 mocoOusi yn=1 OKOHUYATEIHHO
yCTaHABIIMBAEM pACYCTHOE COMPOTUBIICHHE, COOTBETCTBYIOIIEE 3aJaHHON
nopojie (KiieH), copty (3-i) ¥ yCIOBUSAM 3KCIUTyaTaluu (Ha OTKPBITOM BO3IYyXE
BO BJIQXKHOM 30HE), UCIIOJIB3Ys HailIeHHbIE KOA()(DUITUEHTHI:
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Re = RA*Mas® my* mg * me.c /yn = 16,5*0,53*1,3*0,85*0,8/1 = 7,73MIla
(77,3 Ke/CMz).

Buituucnenue ceomempuiecKux xapakmepucmuk ons npoeepsaemoco cevernun
Jdjiemenma

HeoOxonumbie TeoMEeTpUUECKHE XapaKTEPUCTUKH B JTAHHOM CIydae — 3TO
pacderHas romans. Jns onpenenenus Fpqey Berancisaem Fgp=1 5x20=3000M2,
Foci=2 *3x20=120cm2, 1 110 cooTHOMIEHUIO0 Focq/F5p=120/300=0,4>0,25

BBIHCTACM  Fpacy=4/3*Fum=413(Fop-Focr)=4/3%(300-120)=240cm®. Tlanee

BBIUMCIISIEM MHUHUMAJIbHBIA  paguyc HHepuuu: Imin=0,289*15=4,335¢cm,
MPUHUMAEMBII 110 MEHBIIIEH 13 CTOPOH paccMaTpUBaeMoro ceueHus b wm h.

3. Ilposepxa necywieii cnocoonocmu cevyenusn 3n1emenma

Beruncisem MakcumanbHyio THOKOCTh A=lo/rmin=550/4,335=126,87>120
= =[4]. YcnoBue 1o npeaeabHoi THOKOCTH HE BBITOJIHACTCS, CIEAyEeT H3MCHHUTh
ceuenue (1Mo popMme IpUOIIIKAIONMICECS K CAMMETPUYHOMY CEUCHHIO, HAITPUMED,

KBaJpaTHOMY), COXPAHUB 10 BO3MOKHOCTH IUtonaas. [ I[punumaem ceuenue

17,5x20cm.

Brruncisem F5p=17,5x20=350ww2, Focﬂ=2*3x20=12001w2, A 10
cooTHomeHUI0 Focn/Fgp=120/350=0,343>0,25 omnpenensieMm Fpacu=4/3*Fym=
413(F g-Focx)=413*(350-120)=306,67cm®.

MuHUMaNbHBIN  paguyc HHEpUUU paBeH: Imin=0,289*17,5=5,058cm.
MaxcuMaibHast THOKOCTh B 3TOM citydae paBHa: A=lo/rmin=550/5,058=108,75<
<120=[A]. Tlo w™akcumampHOW ruOKOCTH A>70 BBIYKCIAEM KOIDOUIIUEHT

nposonpHOT0 M3ruba: j=3000/°=3000/(108,75)°=0,254. Jlanee — HecymIyo
CIIOCOOHOCTH MO (hopmyre:

N
JF

pacu

£R¢,

N __ L1009 141, 22(kef e ?) > 77,3 (ke f eai?) = R..

F
pace (0, 254*306,67)
[IpoBepsiemoe ceuenue 17,5x20cm He o0jiaiaeT AOCTATOYHON HECYIIEH
criocoOHocThI0. CrlieyeT M3MEHHTh CEUCHHE, HApPUMEp, YBEIUYUTH IIHUPUHY

Opyca Ha Benmumuuny o/R. = 141,22/77,3=1,82. HoBasg mupuHa CeYeHUs
b=17,5*1,82=32cm. Tlo coprameHTy mnpuHHMaeM Opyc cedeHueM 25x25cm
(Omm3kmit Mo  miuom@aau K - TpeOyeMoMy), BBIYHCISAEM HEOOXOAUMBIE

21



reOMETPUYECKNE XapaKTEPUCTUKU — PACUETHYIO Iuomans Fgp=25x25 =625CM2,
Foci=2*3x25=1 5OCM2, nanee cooTHomeHue Focr/Fap=150/625=0,26>0,25,
omnpezaeseM Fpacq=4/3*FHm=4/3(F6p'Focﬂ)=4/3*(625'150):6330./‘/[2, paanyc

uHepuu min=0,289*25=7,22 cm, u moBTOpsieM MIPOBEPKY.

MaxcumanbHast TrOkocTh A=lo/r=550/7,22=75,2<120=[l], xoadduruenT

nposoabHOro M3ru6a j=3000/4°=3000/(75,2)°=0,531.
[IpoBepsieM yCTOMYHUBOCT®:

: N = 11000: 32,73(K2 [ cm 2) <773 (Ke / CMZ) =R..
JF

pace(0,531*633)

4. Bwvieoo. Ilpunstoe cedenwe 25x25¢m oOnagaeT JOCTATOYHOM, HO

U30BITOYHOM HECYIIEeH CIIOCOOHOCTBIO, TMOMPOOYEeM YMEHBIIUTh CEUYCHHUE 0
22.5x22, 5¢cm.

XapaKTEepUCTUKH HOBOTO CEUCHUS:
Fop=22,5x22,5=5 06,250/142, Focn=2%3x22,5=135 cmz, Jlajiee COOTHOIIIEHHE

FocalF6p=135/506,25=0,26>0,25, ornpeaeseM Fpacu=413*Fum=413(Fep-
Focﬂ)=4/3*(506,25-]35)=495CM2, paanyc uHepuuu rmin=0,289*22,5=6,5 cm, n
IOBTOPSIEM IIPOBEPKY.

MaxkcumanbHass tuOkocTh A=lp/r=550/6,5=84,6<120=[l], xoadduiuesT

npoaosbHOro H3ru6a j=3000/12=3000/(84,6)°=0,419.
IIpoBepsieM yCTOWUYMBOCTS:

- N = 11000: 53,0(1<2 | em 2) <773 (Ke / CMZ) =R..

JF
pace (0, 419%495)
3amac mo HecymeW crnocobHoctn Oosnee 30%, STO TOXKE MHOTO,
pEeKOMEHIyeM TOOWThCS MHHHMAJIBHOTO 3amaca IyTeM «CTYNEeHYaTOTO»

YMEHBIIICHUS TIOKa OJHON CTOpOHBI (20x22,5), a eciiu OyAeT HEJOCTATOUYHO, TO
20x20cm.

HcxonmHple naHHBIC JUISI CaMOCTOSITCIIBHOTO PEIICHUS TPHBEACHBI B
npuioxenuu | (3ansitue 3).

JausgTue No 4

Tema: Pacuer u3ruéaeMbIx 3jieMeHTOB (M3ru0aeMbIiX, CKATO-U30THYTHIX H

BHELIEHTPEHHO-C:KATHIX, PACTSIHYTO-U3rH0aeMbIX U BHEIIEHTPEHHO-
H3rndaeMbIXx)
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4.1. Pacuer u3ru0aemMoro 3JeMeHTa

Pacuer usrubaemoro sjeMeHTa MO MNPENEIbHOMY COCTOSIHHIO HEpBOii
rpynmsl, OOECHEYeHHOTO OT TMOTepU YCTOWYMBOCTU IIOCKOH  (hOpMbI
neopMUPOBaHUS TPOUZBOIUTCS 10 HopMyIiaM:

Ha MPOYHOCTH IO HOPMAJIbHBIM HaNpshKeHUsIM (coryacHo 1. 7.9 [1])

s=M £R, (4.1)

u

Wpacu

Ha POYHOCTH 10 KacaTeIbHbIM HampsoKeHusM (coryiacHo 1. 7.10[1])
t= QSep £R , (4.2)
J 6pbpacu o

Q — pacueTHas nepepe3bIBaoIas Cujia B dJIEMEHTE;
S6p — CTATHYECKHUII MOMEHT CCUCHHS;

J6p — MOMEHT UHEPLIUU CEUEHUS;

Dpacu — pacueTHas mUpHHA CEUEHNS;

Ry — pacueTHOe CONPOTUBIIEHUE U3THOY;

Rcx — pacueTHOE CONPOTUBIIEHUE CKAJIBIBAHUIO.
Pacuer wu3rubaemoro »sjieMEeHTa MO BTOPOWM TPyNIE MPEeTbHBIX

COCTOSIHUH MPOU3BOIAMTCS 110 hopMyJie:
f ¢fu
— (4.3)
I &la
rae f/l — oTHOcHTEIBHBIHM TPOrHO 3JEMEHTa, ONpeeIAEeMbIi 110 TTapaMeTpam
MOIIEPEYHOTO CEUCHMS,

[f/1] — monmyckaeMBIHOTHOCUTEIBHBIN MPOTrHO, MPUHUMAEMBIN 110

tabnune E.1[2] nnu tabmume 2.24 mocobus. B cooTBeTcTBUM ¢ 3TOM TabauIIeH
JIOMYCKaeMbIii OTHOCUTENbHBIN MTporu0 mipu | £ 1, f =1/ 120; | = 3, f =1/ 150;

I =6, f=1/200; | = 24, f =1/ 250.

IIpumep 4.1 (M3rudaemplii 3J1eMEHT)

[TpoBepHUTh MPOYHOCTH M KECTKOCTh Opycuaroit Oanku mposerom 1=2,25 m
ceuenneM bxh =75 x 10,0 cMm, 6e3 ocnabneHui, N3rndaeMoil B HAIpPaBICHUH
00JIBIIIEr0 pa3Mepa pacyeTHON paBHOMEpPHOU MmoroHHou Harpy3koi = 200 xe/m
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(HopmaTtuBHast Harpy3ka 0,75 OT pacueTHOH), ¢ MIAPHUPHO 3aKPEIICHHBIMU
KOHIIaMM. Marepuan — nmuxrta 2-rO0 cOpTa. YCIOBHS JKCIUTyaTallMd — Ha
OTKPBITOM BO3/IyXE, C AKCIUTyaTallMOHHOW BIaxHOCTbIO 10 20%, B pexume
sarpykeHuss «B», cpokom cmyxkOer — 50 JeT, KiIaccoM HAACKHOCTH TIO
orBercTBeHHOCTH KC-2. PacueTHas cxema npuBeaeHa Ha puc. 4.1.

Penienue:

- Omnpexenenue Bcex HEOOXOAUMBIX KOAP(HUIIMEHTOB U PACUETHBIX
COIPOTUBJICHUU.

- Yyer TeMnepaTypHO-BIAXXKHOCTHBIX YCIOBUW JKCIUTyaTalldd KOH-

CTPYKIIMM TPOU3BOJAUTCS TIO KJACCY YCIOBHM JKCIUTyaTaldHh, KOTOPBIN
YCTaHABJIMBAETCS 10 AKCIUTYyaTallMOHHOM BiIaXHOCTH 1o Tabnuie 1 [1] unu
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Puc. 4.1. PacuetrHasa cxema Oanku

tabmuue 2.4 OpwiIoKeHHs 2 [MOocoOMS  WIM 1O JOIOJIHUTEIbHBIM
XapaKTEpUCTHKaM 3KcIuTyatauuu (tadn. A2 npunoxenus A [1] wiam Tadmn. 2.6
puiIokeHus 2 nocodusi). B Haliem npuMepe 1o 3KCIulyaTalluOHHOM BJIaKHOCTH
10 20% Haxoaum 1o Tabmmie 1 [1] uau Tabmuie 2.5 nocodus kiaace — 4a. A mo

tabauie 9 [1] win Tadbmumne 2.4 mocodust mg=0,85.

. Yuem nopoowt opesecunui

I[To Ttabmume 5[1] wmm Tabmuie 2.3 mocoOHs IS TUXTHI W s
HaMpsHKEHHOTO COCTOSIHUSI «M3Tu0» ompenaensieM kodpdunment my,=0,8, nms

ckanbpiBanus — m,=0,8.

[To Tabmumne 3 [1] wiam Tabmume 2.1 mocoOus ompenenseM pacdyeTHOE
COTIPOTUBJICHUE W3TUOY COCHBI, €M, JUCTBEHHHIBI 2-TO copTa (m. la)

R4,=19,5MI1a (195 KZ/CMZ) U PacueTHOE CONMPOTUBJICHHE CKAJBIBAHUIO BIOJb
BOJIOKOH (11. 5a) RA =2 4ulla (24 KZ/CMZ).

Koadduumrent myy onpenensem no tadnuue 4 [1] wiu no tabnuue 2.2
mocoOus Mpu pexume 3arpyxeHus «By», kak Hambojee 4acTo HCIMOJIb3yeMOM
JUTS HAIIIETO KIIMMATHYECKOr0 pailoHa, OT COBMECTHOIO JCUCTBUS MOCTOSIHHOW U

KpaTKOBPEMEHHOW CHEroBOM Harpy30k My;=0,606.

VYuet cpoka cimyx0b1 O6pyca npousBoauM 1o Tabsmie 13 [1] wim Tabnuie
2.10 mpuoxxkeHus 2 mocoous A Hanbojee MacCOBOI0 CTPOUTEIHLCTBA CPOKOM

50 net, m¢.=1.

Jlns xnacca HagexxHocTH 1o otBerctBeHHOCTH KC-2 (Bce 3maHusi, Kpome
KC-1 — Bpemennbie, KC-3 — yHUKalbHBbIE WJIM C MAacCCOBBIM HaXOXJECHHUEM
moneit) cornacHo Tadnuie 13 TOCT 27751-2014 u tabaune 2.13 nocobus yn=1

OKOHYATEJIbHO YCTAHABJIMBAEM PACUETHOE COINPOTUBIECHUE, COOTBETCTBYIOIIEE
3a1aHHOI Nopoe (MUXTa), COPTY (2) U YCIOBUSIM SKCILTyaTalluK (Ha OTKPBHITOM
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BO3/IyX€ C AKCILTyaTaIllMOHHON BIaXHOCTHIO 10 20%), UCTIONB3Ys HallIeHHbIE
KO2(PULIUEHTHI:

RuZRAu*maﬂ* mn* Mg * mcc/'Yn:19,5*0,66*0,8*0,85*1/] = 8, 75 Mlla (87,5

KZ/CMZ) ,

RCK:RACK*m()_/Z* mn* Mg * mc.c/'Yn :2,4*0,66**0,8*0,85*1/] = ],08 Mlla (10,8

2
ke/cm”®).
2. Cmamuueckuut pacuem

ITo ycnoBuIO 3a1a4M UIMEEM PACUETHYIO CXEMY OJHOIPOJIETHOM IIAPHUPHO
onepToit 0anku, 3arpy>KeHHON PaBHOMEPHO paclpeeiIeHHOM Harpy3Koil. J{ms
TaKOW pacueTHOM CXeMbl MAKCUMAJIbHBI MOMEHT B CEpeIMHE OalKU pPaBEH:

—nl2
M=ql“/8, nepepe3biBaroinas cuia MaKCHMaJbHa Ha OTIOPE M PaBHa:
Q=ql/2,MmakcuMaJIbHBII OTHOCUTEIBHBIN MPOTHUO B CEpEAMHE OAJIKH:

f £59"° |
| 384EJ

YucieHHbIC 3HAYCHUS dTUX BEIUYUH PpaBHBI:

M=ql?/8 = 125*2,25%/8 = 79,1016 xe*u = 7910,16 xe*cm, Q=ql/2 =
125%2,25/2 = 140,625 «e.

3. Boiuucnenue ceomempuiecKux xapakmepucmuk

0714 nposepaemozo ceuenus nemenma Heobxonumbie
TCOMETPUUYCCKHE XapaKTCPUCTHKHU B JAHHOM Cllydae, 3TO:

Wpacu=bh?/6=7,5%100/6=125 cm®, Jg,=bh/12=7,5%1000/12=625 cr®,
S=bh?/8=7,5*100/8=93,75 cx®,
4. Ilposepxu 08yx npedeyibHbIX COCMOAHUIL U32UOAEMO20 INEMEHMA

[IpoBepsiem HOpMaTbHBIE HAMIPSHKEHUS 110 HOPMYIIE: S =M ¢r,

u u

pacu

Sy = MZ 63, 28(K2/CM 2) < 88, 4(K2/CM2) =Ry .

125
TIpoBepsieM KacaTesbHbIe HAIPSDKeHMs 110 popmyne: t = _ 990 ¢R |
J 5pbpacw
140, 625*93, 75 )
(
toe = (625*7 5) = 2,81(K2/CM 2) < 10,88 (KZ/CMZ) =R .

26



[IpoBepsiem keCTKOCTh (BTOPOE MPEACIbHOE COCTOSHUE) IO (opMyJIe:

(1) £ [f1],
f _ 5q"° _ 5*125*2,25° *10°_ 71191406, 25_ 1

| 384EJ 384*100000%625 24000000000 449
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f 1 1 ¢éfu ¢ fu 1
= < = u 3meche_ 0= (ZU1sl IPOTOHOB M CTPOITHIIBHBIX HOT

| 449 200 &l éla 200
NOKphITHs, Tabmina 16, m. 3a [2]), q'= 125*0,75=93,75kr/mM=0,9375kr/cMm).

5. Bwisoo: Ilposepsiemoe ceuenne 7,5x10,0cMm 00s1a1aeT 1OCTATOYHOM
HECYIIEH ClIOCOOHOCTBIO U KECTKOCTHIO.

OpHako AJid JKENAIUX CHU3UTh PAacXojl IepeBa U YMEHBIIUTh CEYEHUE
OaJIKM PEKOMEHJyeM YMEHBIIUTh MUPUHY Oanku «by», T.K. 3amac Jaxe IO
HOPMAJILHBIM HaNpsDKEHUSIM «6» 0koi1o 30%. A eciu 6anka He IPOXOAUT IO

«O», «Tex» WK «f», peKOMEHyeTcs yBEeNu4MBaTh BBICOTY Oanku «h», T.K.
B (popmynax Wu J oHa B cTENEHHOIN 3aBUCUMOCTH.

Hcxonnple OaHHBIE I CaMOCTOATENIBHOIO pELICHUs IPUBEACHBI B
MIPUIIOKEHUN 1.

4.2. PacueTr BHELICHTPEHHO-PACTAHYTOI0 M PACTAHYTO-U3ru0aeMoro
3JIeMEeHTAa

Pacuer BHELIEHTPEHHO-PACTAHYTOTO U PACTAHYTO-U3rH0aeMOro 3J1eMeHTa

M0 MPEACIIbBHOMY COCTOSTHUIO TIEPBOM TPyMITbI MPOU3BOAUTCS (corjiacHo 1. 7.16
[1]) mo popmye:
N M a Rp
+ f R , 42
F "w R 4.2)
pacu pacy U

rae N — geicTByroIIee YCUITHE PACTSKEHUS B DJIEMEHTE;

Su =

My — wusrubaromuii MOMEHT OT JACUCTBHA IIONEPEYHBIX HArpys3oK,
oTpeeIeHHBIN 10 1e(OPMUPOBAHHOM CXEME.

JIsi TIIapHUPHO-OTIOPHBIX CHKATO-U3TUOAEMBIX M BHEIEHTPEHHO CXKAThIX
AJIEMEHTOB  TMPU  CHUMMETPUYHBIX  JMIOpax  M3rHOAONMX  MOMEHTOB
CUHYCOUJIAJILHOTO, TIOJINTOHAJILHOTO M OJIM3KUX K HUM OYEPTAHHM, a TAaKKe JJIs

KOHCOJIBHBIX 3JICMCHTOB Mﬂ JAOITyCKACTCs BBIIIOJIHATD I10 (I)OpMy.Hei
M
M a1 =" X

rne X - KOS(I)(I)I/IHI/ICHT, HM3MEHSIOIIMNNCS or 1 mo O, yLII/ITI)IBaI'OHIHﬁ
JONOJHUTEIbHBIA  MOMEHT OT MPOJOJIBHOM  Cuibl BCIICACTBHE nporu6a
AJIEMEHTAa, PACCYUTHIBAEMBIN IO (hOpMyIIE:
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N
x=1-jRF

C op

rac M — 1/131“14631}01111/112 MOMCHT B paC4YCTHOM CCUCHHU oe3 yucTa
JOITIOJIHUTCJIBHOI'O MOMCHTA OT HpOI[OJIBHOﬁ CHIJIBI,

Rc¢ — pacueTHOE CONPOTUBIIEHUE CHKATHUIO BJIOJIb BOJIOKOH JIPEBECHHBIL;

¢ — ko3 HIHEHT, paccUnTHIBaeMEIit 1o dopmyie (14)[1];

A4
O=1 2 ;

A — xo3(punueHT TSI npeBecHbIXx A=3000; ruékocth | = [o;

|0 — pacCUUTaHHAA JJIMHA 3JICMCHTA,
I — paanyc HHEPIUHU CCUCHUS DJICMCHTA

C MAKCUMAJIbHBIM paJlyCOM 6PYTTO OTHOCHUTEJIBHO OCEM X U Y.

B namrem ciiygae r=0,289h (h>b);
Fpacy — IIIOIa b pPaCIETHOTO CEYEHUS HETTO;
Wpacy — pacdeTHBIH MOMEHT CONPOTUBIICHHS TONEPEYHOTO CeUeHUS (JUIA

nenabpHoro cedeHus , Wyqey = Wym;

Wym — mmommaabr ceuyeHust HeTTo (0ocinablieHus] CeUeHHUs], PACcTIONOKEHHBIS
Ha ydacTke 10 200 MM, JOJKHBI COBMEIIATHCS B OJTHOM CEYEHUH);

Ry — pacueTHOE CONPOTUBIIEHUE U3THOY;

Ry — pac4eTHOE CONPOTUBIIEHUE PACTIKEHHIO.
IIpumep 4.2 (pacTaHyTO-U3rHOAEMbIH 3J1€MEHT)

[IpoBepuTh MPOYHOCTH OpycuaTod Oanku mpoJieToM [=2,25m ceuyeHuem
bxh=7,5x10,0cm 6e3 ocnabineHuii, n3rnbaeMoll B HaNpaBICHUH OOJIBIIETO
pasMepa pacueTHOW paBHOMEPHOW TOTOHHOW Harpy3ko ¢=200xl/m wn
pactaruBaemoil ycunueM Np=1000 kr (crepkeHb IMApHUPHO 3aKPEIUIEH IO
koHIaM). Cuiia mpuiokKeHa Mo LEHTPY CEUEHUs 3JeMeHTa. MaTtepuan — nuxTa
2-T0 copTa. YCIOBUSA OKCIUTyaTalldkd — Ha OTKPBITOM BO3JyXe C
AKCIUTYaTallMOHHOW BIAXHOCTBHIO 10 20%,B pexume 3arpyxkenus «B», cpokom
ciyk0bI — 50 neT, kiaccoMm HaJie)kHOCTH TI0 oTBeTcTBeHHOCTH KC-2. PacuerHas
cxeMa npuBezieHa Ha puc. 4.2.

Penienue:
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- OmnpeneneHne Bcex HEOOXOAMMBIX KOA((PUIIMEHTOB U pacCueTHBIX
COITPOTHUBIICHUMN.

- YueT TemmepaTypHO-BIaKHOCTHBIX YCJIOBHM 3KCILTyaTallud KOHCTPYKIMH
IIPOU3BOJUTCS MO KJIACCY YCIOBHMM 3KCIUTyaTalld, KOTOPBIA YCTaHABIIMBAETCS IO
IKCIUTyaTallMOHHOMN (KaK B JAHHOM IIPUMEpPE) WM OTHOCUTEIHHOM BIIAXXHOCTH IO
tabmure 1 [1] wim tabnuie 2.4 nmpuiiokeHus 2 TocoOus WA 110
JOTIOJIHUTENIBHBIM XapaKTEpPUCTUKAM JKCIuTyaTauuu  (Taln. A2 npuiioxe-

q (Kr/M)

ﬁmwmuweywm N
|

Puc.4.2. PacuetHas cxema OaJiku

HUusg A[l] wiam Tabn. 2.6 npunoxeHus 2 mocoOus). B Hamem mpumepe 1o
AKCIUTyaTallMOHHOW BiaxxHocTu 10 20% nHaxomaum 1o Tabnuue 1 [1] winm
tabnuie 2.5 mocodus knacc — 4a. A mo tabnure 9 [1] unm Tabauie 2.4 mocodus

mg = 0,85.
. Yuem nopoowt opesecunui

ITo Tabmumne 5[1] nnu tabnwuie 2.3 mocoOus Ay MUXTHL U JIJIs
HaIPSHKEHHOTO COCTOSTHUS «U3TrH0» onpenensieM kodddurument my =0,8.

[To tabmumne 3 [1] wim Tabmuue 2.1 mocoOust ompeaensieM pacyeTHOE
COTIPOTUBJICHUE  W3TUOY COCHBI, €I, JIMCTBEHHUIBI 2-TO copTa (m. 2a)

Rpa=10,,5 mlla (105 xe/cm2) n 6a30BOE€  pacueTHOE COMPOTUBJICHHUE H3THOY

(. 1a) Rexa=19,5 Mml1a(195 re/cm2).

Koadduumrent myy onpenensem no tadiune 4 [1] wim no tabnuue 2.2
mocoOus Mpu pexXuMme 3arpyxeHust «By», kak Hambojee 4acTo HCIMOJIb3yeMOM
JUJTS HAIIIETO KIIMMATHYECKOTO pailoHa, OT COBMECTHOIO JICUCTBUSA MTOCTOSIHHOW U

KpaTKOBPEMEHHOI CHETOBOW HArpy3ok My;=0,66.

VYuer cpoka ciyx0b1 Opyca nmpou3BoauM 1o Tadauie 13 [1] unu Tabnuie
2.10 mpunoxxenus 2 mocodus s Haubojee MacCOBOI0 CTPOUTEILCTBA CPOKOM

50 JET, mc.czl.
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Jns kiacca HagexxHocTH 1o oTBeTcTBeHHOCTH KC-2 (BCce 3manusi, Kpome
KC-1 — Bpemennsie, KC-3 — yHHMKanbHbIE WIH C MAacCOBBIM HaXOXKJICHUEM

mozeit) cormacHo tabnune 13 TOCT 27751-2014 u tabnuue 2.13 nocobus yn=1
OKOHYATEIIbHO yCTaHABIMBAEM PacueTHOE COIMPOTHUBIEHHE, COOTBETCTBYIOIICE
3aJlaHHON mopojae (muxTta), copry (2-H) W YCIOBUSIM OKCIUTyaTanuu (Ha
OTKPBITOM BO3JyX€ C OKCIUTyaTallMOHHOW BiaxHocThio 10 20% u T.1.),
UCTIOJNB3YS HalIeHHBIE KOA((OUIIUEHTHI:

Ru=RAu* Mo, m,* mg * me.c. / yn = 19,5*0,66*0,8*0,85*1/1 = 8,75MIla
RCK:RACK:*maﬂ* mn* mg * mc.c /yn = 10,5*0,66*0,8*0,85*1/1 =
4,7IMIlaamuueckuil pacuem

[Io ycnoBuro 3aJauyd HMMEEM pPACUYETHYIO CXEMY OJIHONPOJIETHOU
HIAPHUPHO OMNEPTOM Oayiku, 3arpykE€HHOW pPaBHOMEPHO pacHpeaeiCHHOU

Harpyskou ( u npogonsHou cunoil Np (puc. 4.2). JIng Takoi pac4eTHON CXEMBI
MaKCUMaIIbHBII MOMEHT — B cepeluHe OajlKu — paBeH: M=q|2/8. YucnenHoe
3HaueHHe ero pasHo: M=q1%/8 = 200%2,25%/8 = 126,56 k2*u = 12656 xe*cu.

Botuucnenue ceomempuiecKux xapakmepucmuk 01 npoeepaemoco ceuenun
Jdjliemenma

Heob6xoanmbie reoMeTpuyYeCKre XapakKTEPUCTUKU B JAHHOM Cllydae, 3To:
Woacu=bh?/6=7,5%100/6=125 cx>, Fpacu=bh=7,5%10=75 cni®.

Hpoeepka nepeozo npedeﬂbnozo CoOCmosaHuA pacm}mymo-uzzuéaemozo
Jjiemenma

[IpoBepsiem nepBoe NpeesibHOE COCTOSIHUE 110 (popMmyIie:
N . M ik Rp o
F W R

pacu pacu U

*
_1000 1256 Ml -6 08(kr/ cmz ) > 47,1(kr/ emz2 ) = Rp . 75 12587, 5

u

VYcnoBue He BBIMOJNHAETCS, CIeAyeT YBEIMUUTh cedeHue. Haubomnee
3 GEeKTUBHBIM OyIeT yBEIWYEHHE BBICOTHI ceueHHs N, T.K. BbicoTa Oamku h B

dbopmynax W u J ipeicTaBiieHa B CTENIEHHON (QYyHKIIMH (h2 u h3). [Tpu HeOoOMBIION

pasHule ¢ U Rp MOXHO IO COPTaMEHTY INPHUHATH CIEAYIOLIEE 3a MPOBEPSIEMBIM
3HauYCHHE BBICOTHI Opyca. B Hamem ciydae mpu mpoBepsieMOM 3HAYEHUU BBICOTHI
h=100mm crnenyroliee 3a HUM B copTamenTe — /25mm. [Ipu 3HaYNTENHHOU pa3HUILIe

MeXIy o U Rp MOXHO yBenmnmuuTh h Ha HEJZOCTAIOLIYI0 4YacTh HeCyIe

criocobHoctn o/Rp=67,85/47,6=1,42 u monoOpaTh B cOpTaMeHTe ONIpKaiflee K
HEMY 3Ha4YeHHUE BBICOTHI Opyca (h*1,42=100%1,42=142mm).
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h

PekoMeH1yeMoe COOTHOILEeH e Juls 6anok: p— = 3+6.

[IpyHuMaeM HOBOE 3HA4Y€HHE BBICOTHI Opyca: h=I125mm. Onpenensem
3HAUYEHUS TEOMETPUUECKUX XapAKTEPUCTHUK JJIsI HOBOT'O CEUCHUSI:

bxh =7,5x12,5¢cm.
Wopacu=bh?/6=7,5%12,5/6=193,3 cx®, Fpaca=bh=7,5%12,5=93,75 cm®.
3aHOBO MpoOBEpsAEM HANPsLKEHUs 1o popmyie:

o — N/Fpacq + (Mﬂ Rp)/(Wpachu)pr

o = 1000/93,75 + (12656*47,1)/(193,3*87,1) =
= 10,7 + 35,4 =46,1 (KZ/CMZ) <471 (KZ/CMZ) =Rp.
5. Bbi6oo: Ilpunsaroe ceuenne bxh =7,5x12,5¢cm obmagaer mocTaTovyHOMR
HECyIen CrioCOOHOCTBIO.

I/ICXOI[HBIG JaHHBIC I CaAaMOCTOATCIIBHOI'O PCIICHUA — B Ta6JII/IIIC 4.2,

4.3. PacyeT BHEIIEHTPEHHO-CKATOI0 M C;KATO-U3rHdaeMoro 3JjieMeHTa

PacueT Takux 3JE€MEHTOB IO IMPEACIBHOMY COCTOSHHUIO TIEPBOM T'PYIIIIHI
IPOM3BOJUTCS 1O popMyrie:

s = N + MagR ,(cornacuo m. 4.17 [1])
u F Cc
pacy pacu

rae N — geiicTByroIee yCUue pacTsKEHUsS B DJIEMEHTE;

=

My — wusrubaromuii MOMEHT OT JACUCTBHA IONEPEUYHBIX HArpys3ok,
oTmpeeIeHHBIN 10 1e(OPMUPOBAHHOM CXEME.

JIsi TIIapHUPHO-OTIOPHBIX CHKATO-U3TUOAEMBIX M BHEIEHTPEHHO CXKAThIX
AJIEMEHTOB  MPU  CUMMETPUYHBIX  JIMIOpaX  M3rMOaromMUX  MOMEHTOB
CHHYCOUJAIBHOTO, MOJUTOHAIBHOTO U OJIM3KUX K HUM OYEpPTaHUM, a TaKKe JJIs

KOHCOJIBHBIX 3JICMCHTOB M]_‘[ AO0ITYCKA€TCs BBIITIOJHATD 110 (bOpMy.HCZ

M
Mﬂ: X1

rie X - kodhdumument, wusmenstonuiics or 1 mo 0, yYHTHIBAIOIIMIA
JOTIOJTHUTENIBHBIA MOMEHT OT TPOJOJBHOW CHJIBI BCIEACTBHE MPOruda

AJIEMEHTAa, PACCYUTHIBAEMBIN IO (hopMyIIE:

N
=1-
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M - I/IBFI/I6aI-OHII/If/'I MOMCHT B pPAaCUYCTHOM CCUCHHUU oe3 yucTa

JOITIOJIHUTCIBHOI'O MOMCHTA OT HpOI[OJIBHOﬁ CHIJIBI,

Rc — pacueTHOe CONPOTUBIICHHUE CXKATHIO BJIOJIb BOJIOKOH JIPEBECUHBL; () —
KO3 GUITMECHT, pacCUUThIBacMbIi 110 (hopmyite (14) [1]:

A — xoa(punueHT TSI npeBecHbIXx A=3000; ruékocth | = [o;

lo - paccunrannas ;uMHA 3JIEMEHTa,;
I' — painyC UHEPLIMHU CEUEHHUS PJIEMEHTA

C MaKCHUMAJIbHBIM PaInyCOM OpYTTO OTHOCUTEIBHO OCEH X U Y.

B namewm ciyuae r= 0,289h (h>b)
6p— TUIOLIA/Ib CEYECHUs OPYyTTO;

Fpacy — mutomaas pacyeTHOro CEYeHUs HETTO (TIJIOIIA/b CEYEHHS 3a
BBIYETOM OCJIa0JICHUH);

Wpacy — pacdeTHbIM MOMEHT COITPOTUBIIEHHS IIOIIEPEYHOTO CeYeHUs (JIIs

nenabpHoro cedeHus , Wyqey = Wym;

Wim — mtomaae ceueHust HeTTo (OCIa0IeHUsI CEUEHUs, PACTIONOKEHHBIC
Ha ydacTke 10 200 MM JT07KHBI COBMENIATHCSA B OJTHOM CEUCHUM ),

O — Ko3(PUIMEHT NpoAOABLHOTO M3rnba; Ry — pacueTHoe CONpOTHUBIIEHUE

u3rudy; Re — pacueTHoe CONPOTUBIICEHUE CHKATHIO.
IIpumep 4.3 (c:KaTO-N30THYTHIN 3JIEMEHT)

[IpoBeputh TPOYHOCTH OpycHATOrO CTEPXKHA mponeToM [=2,25m,
ceuenueM bxh = 7,5 x 10,0cm , 6e3 ocnabnenuit, n3rubacMoro B HampaBJICHUU
OoJnbplIEro pa3Mepa pacyeTHOW paBHOMepHOM Harpy3koir (=200 kr/m u
cxumaemoro ycunueM N =1000 xr (cTepxkeHb MIAPHUPHO 3aKPEIUICH IIO0
KOHIIaM). Martepuan — mmxTa 2-TO copTa. YCJIOBHSA DJKCIUTyaTallud — Ha
OTKPBITOM BO3JyX€ C IKCILTyaTalMOHHOM BIaXHOCTHIO 10 20% .

Koaddumment my; onpenensem mo tadmune 4 [1] wim no tabmuie 2.2
mocoOus Mpu pexume 3arpyxeHust «By», kak Hambojee 4acTo HCIOIb3yeMOM
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JUISL HAIIEr0 KIIMMATUYECKOr0 paioHa, OT COBMECTHOTO JICMCTBUS MOCTOSTHHOW U

KpPaTKOBPEMEHHOI CHETOBOW HArpy3ok, My;=0,66.

Ydet cpoka ciayx0bl Opyca npousBoauM mo tabnuue 13 [1] nam Tabmuie
2.10 mpunoxxeHus 2 mocoous i HanboJjee MacCOBOI0 CTPOUTEILCTBA CPOKOM
50 net, M¢.=1 nms kiacca HageKHOCTH 10 oTBeTcTBeHHOCTH KC-2 (BCe 3manus,
kpome KC-1 — Bpemennsie, KC-3 — yHUKaJIbHBIE WIM C MacCOBBIM
HaxoXxJIeHueM Jrojieid) cormacHo tabdmuie 13 TOCT 27751-2014 u Tabnure 2.13

nocobus, yn=1.
Pemenue:

- Omnpexenenne Bcex HEOOXOAUMBIX KOAP(ULIUEHTOB U PACUETHBIX
COITPOTHUBIICHUM.

- VYyer TemmepaTypHO-BIAKHOCTHBIX YCIOBUM JKCIUTyaTallMM KOH-
CTPYKIIUU TPOU3BOJMUTCS MO KJIACCY YCJIOBUH OJKCIUTyaTallud, KOTOPBIM
yCTaHABIIMBAETCS TI0 DJKCIUTyaTallUOHHOM (Kak B JAaHHOM MPHUMEpPE) WIH
OTHOCHUTEIBbHOM BIaXHOCTH 10 Tabmwmie 1 [1] wim Tabmuine 2.4 npuioKeHus 2
OCOOMS WJIM TI0 JIOTIOJHUTEIbHBIM XapaKTepUCTHKaM dKCIuTyaTtanuu (Tadm. A2
npunoxenus A [1] unu tabmune 2.6. npuioxenus 2 mocodus). B Hamem
puMepe I0 IKCIUTyaTariOHHOM BiaxxHOCTH 110 20% HaxoauMm 1o tabmuie 1 [1]
uny Tabauie 2.5 mocobus kimacc — 4a. A mo Tabmuue 9 [1] unu Tabaune 2.4

rmocoous mg = 0,85.

. Yuem nopoowt opesecunni

I[To Ttabmume 5[1] wmm Tabmuie 2.3 1mocoOus ISl TUXTHI W s
HaMpsHKEHHOTO COCTOSIHUSI «HM3ru0» ompenenseM kodpduuuent mp=0,8, mms

ckanpiBanus mp=0,8.

[To Tabmuue 3 [1] wm no tabnune 2.1 mocobusi ompenensiem 6a3oBoe
pacteTHOE CONPOTHBIICHAE CKATHIO M U3rudy COCHBI, enu 2-ro copTa (1. 1a)

A=19,5 MITa (195 xe/er?), o’=2,4 MiTa (. 5a).

Koadduument myy onpenensiem no tadnune 4 [1] wiu no tabnuue 2.2
nocoOusi Tpu pexkuMe 3arpyxeHusi «By», kak Hanbojee 4acTo HUCIOIb3yeMOM
JUTA HAILIETO KJIMMATHYECKOrO PaiioHa, OT COBMECTHOI'O JEUCTBUS MOCTOSIHHOW U

KpaTKOBPEMEHHOU CHETOBOM Harpy30k My;=0,66.

VYuet cpoka cimyx0b1 O6pyca npousBoauM 1o Tabsmie 13 [1] wim Tabnuie
2.10 mpunoxxerust 2 mocoOus st Hanboee MacCOBOTO CTPOUTEIECTBA CPOKOM

50 net; Me.—1 s kmacca HaIe)KHOCTH 10 oTBeTcTBeHHOCTH KC-2 (BCe 3manus,
kpome KC-1 — Bpemennsie, KC-3 — yHHKaIbHBIE WU C MACCOBBIM

34



HaxoxaeHueM Jrojieit) cormmacuo tadmuie 13 T'OCT 27751-2014 u tabmure 2.13
nocodus yn=1.

o] Jerhobofudod Todedethol Tolphrmmsenis coomer.

CTBYIOLIEE .v%u HOU IOPOJIE (IMXTa), COPTY (Z2-U) U YCIPBUAM SKCIUTyaTalluu
(Ha OTKpBITOMBO3/yXE, C IKCIUTyaTallMOHHOM BJja 0%), ucnonb3ys
HAaWJECHHBIE KOA(D(PULIMCHTHI:

.L A= Ax e x px o =19.5%0,66%0,8*0,85%1/1 = =8,74 Mlla (87)4 xe/em?).

k= ot * o * g e = 2,4%0,66%0,8%0,85%1/1 = 1,08 MIla (10,8 re/cx?).
. Cmamuueckuit pacuem

[Io ycnoBuro 3aJauyd HMMEEM pPACUYETHYIO CXEMY OJIHONPOJIETHOU
[MIAPHUPHO OMEpPTON Oalikk, 3arpyXE€HHOM pPAaBHOMEPHO pacHpeeIeHHOM

NOTOHHOM Harpy3koi ( u mponosnbHoU cuioit Ne (puc. 4.3). Jlns Ttaxoit
o o 2
pacueTHOM CXeMbl MaKCHMaJIbHBIH MOMEHT B cepeauHe Oanku paseH: M=ql“/8.

YucneHHOe 3HAYCHHUE €ro PaBHO: M=q|2/8 = 200*2,252/8 = 126,56 xe*m =
12656 ke*cm.

Botuucnenue ceomempuiecKux xapaKkmepucmuk 01 npoeéepaemoco cevenun
Jjiemernma

HeobOxoanmbie reoMeTpuYecKre XapakKTEPUCTUKU B JAHHOM Cllydae, 3To:
Wpacy=bh?/6=7,5%10,0%/6=125 cx>, Fpacu=bh=7,5*10=75 cni*,

i=0,289h =0,289*10 = 2,89 cm.

HpO&@pKﬂ nepeozo npedeﬂbnozo COCMOAHUSA CHCAMO-U32UDACMO20 I/IEMEHMA

)= 1li = 225/2,89 = 77,59<120=[/].¢ = 3000/2% = 3000/77,59> = 0,498.
N 1000

x=1-jJRF =1- 0,498*87,5*75=1-0,3029 =0,697.
c op

[IpoBepsiem nepBoe MpeesIbHOE COCTOSHUE IO (popmyie:

s = l+ MagR.
u F W c
pacy pacu
1000/75 + 18157,82/125 = 13,33 + 145,26 =
=158,59 (K’Z/CMZ) >87,5 (KZ/CMZ) =Re.

[IpoBepsiemoe ceuenne 7,5x/0,0cm HEe 00OnagaeT NOCTATOYHON HeCyIIei
CIHOCOOHOCTBIO.
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VBenmnunBaeM BbICOTYy cedeHusi h. bmmkaiitnee Ooiblliee 3HaueHUE
pasmepa nusomarepuanoB Kk /00um mo coptrameHty — [25mm. Ilpunumaem
HOBoe ceuenne: bxh=75 x 12, 5cm. HoBble reoMeTpudeckune XapaKTEPUCTHKH
CEYECHUS:

Wopacy=bh?/6=7,5%12,5%/6=195,3 c;>, Fpacy=bh=7,5%12,5=93,75 cm®, i =
0,289h = 0,289*12,5 = 3,61 cm.

IIpoBepsiem ceuenmue:

% =1/i = 225/3,61 = 62,28<120=[/].

¢ = 1-0,8%(1/100)° = 1-0,8*(62,28/100)% = 0,69.

N 1000

x=1-JRF =1- 0,69*87,5*75=1- 0,175 =0,825.
c op
M ;7 =M/ X=12656/0,825 = 15338, 28 xe *cu.

[TpoBepsieM niepBoe MpeeIbHOE COCTOSIHUE IO (hopMyIIe:

s = N , Magr,

u F W c

pacu pacy

1000/93,75 + 15338,28/195,3 = 10,67 + 78,54 =
=89,2 (Ke/CMZ) > 88,4 (KZ/CMZ) = R..

[TpoBepsiemoe ceuenue bxh=7,5x7/2,5¢cu He oOmamaeT IOCTATOYHOM
Hecyllel CHOoCOOHOCTBIO, CJE0BAaTENIbHO, HEOOXOAMMO elle pa3 H3MEHUTH
cedernue. [Ipu HEOOIBIION pa3HUIIE HAMPSHKEHUN W PaCUYETHOTO COMPOTUBIICHUS
MOXKHO YBEJIMYWTh IUpUHY cedeHus D. Brwkaiimee Ooibliee 3HAYCHHE
pasmMepa NWIOMATEpPHAIIOB MO IUPUHE — /oMM, TO copTraMeHty — [00mm.
[Mpunumaem HoBoe ceuenue: bxh=10x7/2,5cm. HoBble reomerpuuecKue
XapaKTEPUCTUKU CECUCHHSI:

Woacy=bh?/6=10%12,5%/6=260,4 cx®, Fpacu=bh=10%*12,5=125 cr?,
i = 0,289 = 0,289%12,5 = 3,61 cm.
[IpoBepsiem ceueHue:
A = I/i = 225/3,61 = 62,28<120=[/].
¢ = 1-0,8*(1/100)° = 1-0,8*(62,28/100)% = 0,69.

x=1-N =1- 1000=1- 0,175 =0,825.
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JRF 0,69*88, 4*93,75
c op
M ;7 =M/ X=12656/0,825 = 15338, 28 x2 *cu.

IIpoBepsiem nepBOE MPEAEIIBHOE COCTOSHUE IO (popmyie:

s = N + MagR,
u F W C

pacu pacu

1000/125 + 15338,28/260,4= 8 + 58,9 =
=66,9 (KZ/CMZ) < 88,4 (KZ/CMZ) = Re.

[Mposepsiemoe ceuenue: bxh=10x12,5¢m obmagaer 1ocTaTOYHON HecyIen
CIIOCOOHOCTBIO.

5. Boieoo: OxonuarensHo nmpuauMaeM cedenne bxh=10x12,5¢m.

Ncxonanbie naHHbIC 1711 CAMOCTOSTEIIBHOTO pelieHus —B Taduie 4.3.

JansgaTue Ne 5

Tema: Pacuer coeMHeHH 3JIEMEHTOB /IePEeBAHHBIX KOHCTPYKIMH
Jlo0oBbIEe U KOHCTPYKTHBHBbIE BPYOKH

BpyOkoii Ha3pIBaeTCsl COEIMHEHUE, TPEUMYIIIECTBEHHO padoTaroiiee Ha
CMSITHE U CKAJIBIBAHUE.

Pacuer BpyOOK MpOU3BOAAT U3 YCIOBUN MPOYHOCTH:

Ha CMATHUC BJOJIb BOJIOKOH,

Ha CMATHC ITIOIICPCK BOJIOKOH;

Ha CMATHC IO YTJIOM O ,

Ha CKaJIbIBAHUEC BAOJIb BOJTOKOH.

PacueTHas Hecymias ctocOOHOCTh COSTMHEHHMSI OTIPEACIISAECTCS 110
dbopmynam (m.5.2. [1]):
- U3 ycioBus cMATus apeBecunsbl 1y = ReuFeu;

- U3 YCJI0BUs cKanbiBaHus aApeBecuHbl Tex = RP oxFey,

rac FCM — pacCu€THad I1uUI0aAb CMATHUA; FCK — pacCu€THad I1I0IIaJAb

CKallbIBAaHUS; Ry — pAacueTHOE CONPOTHMBIIEHHE APEBECHHBI cMATHIO; RP o —
pacueTHOE CONPOTHBIICHHE IPEBECHHBI, CPEJHEE IO IUIOMIAJKE CKaJbIBaHUS,
ompenensiemoe 1mo Ghopmyie:
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R

CK

1+b =
€

3necy f — xoddduiment, npuHuMaembli paBHbIM 0,125 mpu mpuiIoKEHUH
Harpy3KH Ha IUIOMIAJKy CKaJBIBAHUS C MIPOTHBOIIOJIOKHBIX CTOPOH, paBHoe 0,25

npu ogHOCTOpoHHeHW Harpyske (1.5.3. [1]), Rex — pacueTHOe CONMpPOTUBIICHHE
JPEBECUHBI CKAJBIBAHUIO BJIOJb BOJIOKOH, lcx — pacdeTHas JJiMHA CKaJIbIBAHHS

(mpuHuMaercss He Oonee 10 riryOuH Bpe3ku Ngp B 27IE€MEHT), € — IUIEUO CHII
ckajbpiBaHus (nMeeT 3HadeHus 0,5h mis ogHOCTOpOHHEH BpyOKH (puc. 5.1a) u
0,25h — st nByXCcTOpOoHHEH BpyOKH (puc. 5.10), riae h — BeicoTa ceueHus).

PacueTHO€ COMPOTHMBIIGHWE JPEBECHUHBI CMSTHIO TIOO YyIJIOM o
ompeeIIsieTCsl COTJIaCHO MpuMedanuto 2 K Tadnuie 3 [1] mo ¢popmyre:
R = R

cm,a cm
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lex

0)

N~ T | hep < h/4

h
!

/ ~=—T| hep <h/4

a) OJTHOCTOPOHHSISI BpyOKa, 0) IBYXCTOPOHHSISI BpyOKa

Puc. 5.1. K onpenenenuto mieda cujil CKaJbIBaHUS

IIpumep 5.1 (monepevHblii J1000BOI yniop)

[TpoBepuThH MPOYHOCTH MOTIEPEIHOTO JJOOOBOTO YIIOpa MPU CMATHH OAJIKH,
OTIEPTOM Ha CTONKY, CEUCHHsI KOTOPBIX paBHBL: bxh = 10,0x15,0cm (puc. 5.2).

B croiike nmeiictByer cxxkumaromias cuia Ne = 80kH. Marepuan — G6epe3a 2-1o
copTa. Y clIOBUS SKCIUTyaTallid — BHYTPU HEOTAIJIMBAEMOT0 TOMEIIECHUS

(uepaax) B HOpMAJILHOM 30HE, B peKUME 3arpyKeHus «by, Cpok ciyxk0b1 — 50
JIET, KJIACC HAJIEKHOCTH 1O OTBETCTBEHHOCTH — KC-2,
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Mo M

Puc. 5.2. [Tonepeunslii 1000B0# ymop
Pewenue:

- Onpenenenue Bcex HEOOXOIUMBIX KOA(DPHUIIMEHTOB U HECYLTUX
CIIOCOOHOCTEM.

- Y4er TemIepaTypHO-BIaKHOCTHBIX YCIIOBHH 3KCIUTyaTallud KOHCTPYK-
MM TPOM3BOAMTCS TO  KJIACcCy YCIOBUM  OKCIUTyaTallid, KOTOPBIM
yCTaHABJIMBASTCS IO SKCILTyaTallMOHHONW WM OTHOCHUTEIBHOW BIIAKHOCTH IIO
tabuie 1[1] nau Tabnuie 2.4 mocobus, a mpu HEOOXOAMMOCTH — 110

JIOTIOJIHUTEIIbHBIM XapaKTEPUCTHUKAM d3KcCIutyaTanuu (tadn. A2 npumnoxxenus A[l] umm
Tabnune 2.6 npuioxkeHus mnocodus). B HameM ciiydae He 3a/laHa BIAXXHOCTh, IMOATOMY
BOCIIOJIB3YEMCSl JIOTIOJTHUTEIbHBIMU JIaHHBIMU TIpHiIoKeHus A2 [1] wiu Tabnuueit 2.6
nocobusi. Bunaum, uto Hanbosnee O6IU3KKE K 3aJJaHHBIM YCIOBHUSM 1. 3.2 — 10J] HABECOM B
HEOTAIJTUBAEMOM 30HE BIAXKHOCTH — 3-U KJ1acc ycioBui skcrutyaranuu. [1o tadmuie 9(1]

nnu Tadmune 2.4 mocoous Haxoqum: g = 0.85.

. Yuem nopoowt opesecunui

ITo Tabmume 4 [1] mis 6epe3bl U ISl HAMPSHKEHHOTO COCTOSIHUS — CMSITHE
BJIOJIb BOJIOKOH — ompenensieM kodddumuent mp=1,1, cmsatue mnomepek

BOJIOKOH: My=1,6.

2. Onpeoenenue zeomempuueckux xapakmepucmuk ceuenus Haxonum
riomans cmarusa Feq,=b*h = 10*15 = 150 CM2=O,015 MZ.
3. IIposepka necyweit cnocoonocmu

Hecymiast cmnocoOHOCTh Ha CMATHE BJIOJIh BOJIOKOH (TIPOBEPKA CTOMKH):
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NCMZNC = 807(']{, TCMZ RCM*FCM: ]203]‘4]761*0,015]%2 = ]93MH:]93KH,
NCM:NC =80 kH<193xH = TCM-

VYcnoBue BBIMOJIHAETCS, IPOYHOCTh HA CMSITUE CTOMKHU oOecredeHa.

Hecymrast cmocoOHOCTh Ha CMSITHE TTOTIEPEK BOJIOKOH (ITPOBEPKA OATTKH):
NCM:NC = 807('[—[, TCM’QOZ RCM,QO*FCM: 4, >l<0, 015 :0,072MH: 72KH,
NCMZNC = 80kH>72xH = TCM,QO-

VYciioBue He BBIMOJHIETCA, IPOYHOCTh Ha CMATHE Oallku He oOecrieueHa.
CnenyeT yBeIMUYWTh IUIOMIAAb CMSTHS OalKkd, BOJOKHA KOTOpOM paboTaroT
nonepek. [Ipu yBenmuueHUH TUIOMIAN CMSITUS 32 CUET yBEJIH4YCHHs pa3mepa b
HEOOXOMMO HW3MEHATh CeYeHHe o0emx Oalok, a yBeludeHue pasmepa h

CKa)KETCsI TOJIBKO Ha M3MCHCHHH CEUCHHS CTOMKH. 3HaUeHUE HOBOTO pa3mepa hy,
MOJKHO OmpeeanTh 1Mo cooTHOIICHUIO (N¢/T ey, 90):
hu=h(Nc/Tew,00) = 150(80/72) = 150%*1,11=166,5mm.

ITo copramenty npunumaeMm: hy= 200mm. Torma Fe,=b*h = 10*20.0 =

175 cm?= 0020,
Hecymas cnocoGHOCTh Ha cMsITHE TTOTIEPEK BOJIOKOH (ITpoBepKa Oalku):

NCMZNC = 80KH< 84KH = TCM,90= RCM,Q()*FCMZ 4,04*0,0175*1000

VYcnoBre NpOYHOCTH 11O CMATHIO ONTIOPHOM 4acTH OajKy NONEPEK BOJIOKOH
BBIIIOJIHSAETCS.

4. Boieoo: [lpuanmaeM cedeHre CTOWKH MOMEePEYHOro T000BOTO yropa
b*h = 10,0%17,5cm, ceuenue 6AJIKM OCTABIISIEM MPEKHUM.

Hcxonnbie TaHHBIC 711 CAMOCTOSATEIIBHOTO PEIICHHS 110 3aHATHIO — B
tadbmure 5.1.
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IIpumep 5.2 (HAKJIOHHBII1 JI000BOI yniop)

Puc. 5.3. HaknonHsIit 1000B0# yriop

[IpoBepuTh NPOYHOCTH MPU CMSATUU HAKIOHHOTO JIOOOBOTO YIIOpa TOPIIOB
HAKJIOHHOW CTOWKHM M pureiss u3 OpycbheB cedenuem bxh = 10,0x15,0 cwm,

coeTMHEHHBIX 1ol yriaoM a=30°(puc. 5.3). KoHell HakIOHHOM CTOMKH 0Ope3aH
IO, IPSIMBIM YTJIOM K OCH, U B HEM JEHUCTBYET NMPOJOJIbHAS CKUMAIOIIAS CUJIa

Ne = 180xH. OnopHblii koHel purens obpesan moj yriaom a=30° k ero ocw.

Marepunan — Oepe3a 2-ro copTa. YCIOBUSL OKCIUTyaTallid — BHYTPHU
HEOTAIUIMBAEMOr0 TMOMENIeHUsI (Yepllak) B HOPMaJbHOW 30HE; B PEXHUME
3arpyxeHust «b», cpok cayx06el — 50 7jer, KjIacc HaAECKHOCTH 110

otBeTcTBEHHOCTH —KC-2.
Penienue

- OmnpeneneHune BceX HEOOXOTUMBIX KOI(DPHUITMEHTOB U HECYIITUX
CIOCOOHOCTEH.

- Yyer TemmepaTypHO-BIAXXHOCTHBIX YCJIOBHH OJKCIUTyaTalldd KOH-
CTPYKIIMM TPOM3BOAUTCS IO KJIAacCy YCIOBUU OKCIUTyaTallud, KOTOPBIM
YCTaHABIMBACTCA MO IKCIUTyaTAI[AOHHOW WJIM OTHOCHUTEIHLHOM BIIAXKHOCTH IO
tabmune 1[1] nau Tabnuie 2.4 nocobus, a mpu HEOOXOAUMOCTH — 110

JIOTIOJTHUTEIIBHBIM XapaKTePUCTUKAM SKCIUTyaTanuu (Tadmuie A2 TpHUIIoKCHHUS
A[l] unu Tabnune 2.6 mpuiokeHusi mocodus). B Hamem ciydae He 3aaaHa
BJIQXHOCTh,  TIO3TOMY  BOCIIOJIB3yeMCS  JIOTIOJHUTEIBHBIMH  JaHHBIMH
npuiokenuss A2 [1] wnu Tabmuned 2.6 mocobus. Bugum, uto Haumbosiee
OJIM3KKE K 33J]aHHBIM YCJIOBHSM TI. 3.2 — 110/1 HABECOM B HEOTAIIMBAEMOM 30HE

BIIKHOCTH — 3-if Kiace ycnoBuii sxcrunyararmu. ITo Tabmuue 9[1] miu tabauue 2.4 nocobust Haxoaum: s = 0.85.
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IIpumep 5.3 (;1o6oBasi BpyOKa)

[IpoBepuTh HECYIIYIO CIIOCOOHOCTH JIOOOBOW BpPYOKM C OZHUM 3yOOM
oropHoro y3na ¢pepmbl. CTEp)KHM BEPXHETO W HIDKHETO IMO0siCa UMEIOT CeUCHHSI

bxh = 10,0x15,0cm.Ycunue B BepxHem mosce: Ne = 6000 xr. CrepxeHb
BEPXHETO I05ica PACIIOJIOXKEH MOJ yriaoM a=40° K CTEPKHIO HMKHETO MOsca
(puc. 5.4). I'my6una BpyOku: hgp = 5,0 cm. PaccrosHume oT HWXKHEH TOUKH

BpyOKu J0 koHna mosica lex = 30,0 cm. Marepuan — Oepesa 2-ro coprta. Y CIIOBUs
AKCIUTyaTallMy — BHYTPHU HEOTAIIMBAEMOI0 MIOMEIICHUS (Uep/iaK) B HOPMaIbHOMI
30HE, B PEXXHUME 3arpyKeHUst «b», Cpok ciIyk0b1 — 50 JIeT, KIacc HaJEKHOCTH T10
otBeTcTBeHHOCT — KC-2.

lew=10 e

AMHAR CKONBBAHWA

Fep< b/ 3

4}ND|‘|

Puc. 5.4. JIoboBas BpyOKa

Penienue:

- OmnpeneneHue BceX HEOOXOTUMBIX KOIDPHUITUEHTOB M HECYIITUX
CIIOCOOHOCTEH.

- Yyer TeMmepaTypHO-BIAKHOCTHBIX YCIIOBUM JKCIUTyaTalldd KOH-
CTPYKIIMM TPOM3BOAUTCSA 10 KJIAcCy YCIOBUU OKCIUTyaTallud, KOTOPBIM
YCTaHABIMBACTCSA TI0 DKCILTyaTallMOHHONW WJIM OTHOCHUTEIBHOW BIIAYKHOCTH IIO
tabmune 1[1] nau Tabnuie 2.4 nocobus, a mpu HEOOXOAUMOCTH — 110

JOTIOJTHUTENbHBIM XapaKTEPUCTUKAM dKcIulyaTanuu (Tabi. A2 mOpuiioKeHHs
A[l] wnm Tabnume 2.6 mpuiokeHUs mocodbws). B Hamem cinydae He 3a7aHa
BJIQAXHOCTb,  IO3TOMY  BOCIOJIb3yEMCSl  JIONOJIHUTEIbHBIMH  JTAHHBIMHU
npwioxenus A2 [1] wmm Tabmumeir 2.6 mocoOusa. Buaum, uto Hambomee
OJIM3KHE K 33JaHHBIM YCJIOBUSM II. 3.2 — IIOJT HABECOM B HEOTAILJIMBAEMO 30HE

BJIQXXHOCTH — 3-H KJacc ycaoBuit skcrutyatanuu. [1o tabmune 9[1] unu tabnuue
2.4 nocobus HaxoauMm: = 0.85.
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3ausatue Ne 6

Tema: Pacuer coequHeHHH 3JIEMEHTOB JIePeBIHHbIX KOHCTPYKIMA
HareabHble coequHennsi (MUJIMHAPUYECKHE HATEJIN)
PacyeT HarenbHBIX COCAMHEHUI TTPOU3BOIAT U3 YCIOBUM:

n3ruda Haress;

CMsATHA DJICMCHTOB COCAUMHCHUA.

bazoBas pacdCTHasA HECyIasa CIIOCOOHOCTH MUJIMHAPHUYICCKOr0 HaArcjsl Ha
OJHWH IIOB CIIAYMBACMBIX 3JICMCHTOB U3 CT&HI[&pTHOfI IMopoAbl APCBCCUHLI IIPpU
HaIIpaBJICHUUA ﬂeﬁCTBHH yCPIJ'IHfI, nepeaaBacMbIX HArcJsiIMM BJ0JIb BOJIOKOH

([Tul, [Ten]), onpenensiercs o tadmmre 18[1] u Tabmaume 2.19 nocodus. [Topoma
JPEBECHHBI, IPYTHE TEMIIEPATYPHO-BIIAKHOCTHBIC YCIIOBUS IKCILIyaTaI[uH, YTOJ

MPWIOKEHUS  YCHJIMH W T.I.  YYUTHIBAIOTCS  COOTBETCTBYIOIIUMH
kodhpurreHTamMu:

st u3ruoa Harensal , = [T ] * \/ mnp * Wﬁﬂa—ﬁmtr**kﬁkﬁ

- I eMATUS ApeBeCUHbI 1y =[Tep]*Mu*Me™ my * my, * my *mee *Ko*Ky,.
PacueTHas HecyIasi CHOCOOHOCTh Harejisl B COCIMHCHUH TPUHUMACTCS

HauMeHbIIeH u3 3HadeHuU 1y, Teuy.

PaccraHoBka Harened IO/DKHA YIOBJIETBOPATH HOPMaM pAacCTaHOBKH,
ykazaHHbIM B 1.11. 8.18-8.21 [1].

Yucno Harenel B COSIMHEHUH ofpeensieTcs no gopmyre: ny, 3 T
min  w

rie N — pacyerHoe ycwiue, Tmin — HauMEHbLIAs pacueTHas Hecyllas

CITOCOOHOCTh OOHOr0 Hareasl B COCAWHCHHH, Ny, — YHUCIO PACYCTHBIX INBOB
OAHOI'O Harcs.

st rBO37EH omnpenensieTcsl pacueTHas JUIMHA 3aleMJICHUs] KOHIAa TBO3/s
(ToNMmMHa KpaiHero ’jieMeHTa). BHauame HE0OXOIUMO OMNpeneauTh OOIIyIo
TOJIIIMHY TPOOUBAEMOT0 TIAKETa, YUYUTHIBAS 3a30P MEXK/Y JIEMEHTaMU, PaBHBIM
2 mm (1. 8.20 [1]). 3arem 3Ta BeMUMHA CPAaBHUBAETCS C IJTMHON MPUHUMAEMOTO
reo3as. Ilpu BbIxoje TBO3AS M3 KpailHeH nocku (AJiMHA TBO3Is OOJbIIe
TOJIMHBI MPOOMBAEMOro TMaKeTa) TOJIIMHA JTOW JOCKM JIOJDKHA OBITh
yMmeHbllieHa Ha 1,50 u3-3a MOBpekIeHUS HAPYKHBIX BOJIOKOH (TpeOOBaHHE II.
8.20 [1]). Ecnm nnuHa TBO3[ MEHBIIE TOJIIMHBI MPOOMBAEMOTO TaKeTa,
OTpeeIIeTCsl BEIMYMHA 3alIEMIICHUS TBO3/IA B KpailHEM 3JIEMEHTE, MPU 3TOM
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3a0CTPEHHAs] 4YacTh TBO3J1 HE YYMUTHIBACTCS B 3allleMJICHUHU, T.C. pacueTHas
JUIMHA 3allleMIICHUs CTaHOBHUTCS MeHbIie Ha 1,5d (tpeboBanue 1. 8.20 [1]).
Ecim pacueTHas 1ivHa 3ameMyICHHs KOHIIA TBO31 MeHbIe 4d, ToO KOJMIeCcTBO
PACCUYMTHIBAEMBIX IIIBOB YMEHBIIIACTCS HA SAMHUILY.

HopMmbl paccTaHOBKM Hareseu

CHull I1-25-80 pekoMeHayeT UCTIOIB30BaTh CASAYIOUIYIO PACCTAHOBKY
Harenei (puc. 6.1).

JIJis cTabHBIX MWJIMHIPUIECCKHUX Haresel (0onToB) S1=7d; S2=3,5d;
S3=3d.
Jist rBo3 et S1=15d; Sp=4d; S3=4d.

PGKOMCHI[yeMBIG AUaMCTPbI 00NTOB IIPUBCACHBLI B ITPHUJIOJKCHUH, Ta6J'IHLIa 3.
PGKOMGHIIYCMBIC Pa3MCPLI IPHUHUMACMBIX T BO3I[CI>1 IIPUBCACHLI B

NPUIOKEHUH, Ta0auIa 3.

St St Si Sa

R\
-\
A\
|
|
— N

a) 1

W
o 0 O ©°
O 0O O ©°
O 0 0 O
O O O O

S8 e 88 NP 558

Puc. 6.1. PacctaHoBka Hareieu:

a) mpsiMasi pacCTaHOBKA Haresei

6) I i ’ 1 ’

88 ,oF o8 o8 458




Puc. 6.1. PacctanoBka Harejeu:

0) paccTaHOBKa B IaXMAaTHOM IOPSIIKE
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3ausatue No 7

Tema: Pacuer cocTaBHBIX CTOEK

B cBs3u ¢ OrpaHM4YEHHOCTHIO COpPTaMEHTa MUJIOMATepUaIOB BO3HUKAET
CUTyallMs, Korja TpeOyeMoe CeYeHUE CTOMKM TMPEBBINIAET MaKCUMAaJbHbIC
pa3MephI IETbHBIX OPYChEB, BBITTYCKAEMBIX MPOMBIIIIEHHOCTHIO. B 3TOM ciiyuae
CEYEHHE CTOWKHM COCTABIIIETCS M3 HECKOJBKHX IMAPAUIEIBHO PACIOIOKEHHBIX
BETBEH, COCIMHEHHBIX MEXAYy CO0OM MO [JJIMHE Ppa3IMYHBIMU CBSA3SIMHU
(IMIMHAPUYECKUE Hareyiu, OOJIThI, T'BO3JM, IUIACTUHYATHIC HArejau, LIMOHKH,
KOJIOJKU, KOTTEBBIC 11ai10bI).

OcoOEHHOCTBIO pacd€Tra COCTABHBIX CTOCK ABJIICTCA YUYCT BIIMAHUA
nogatTiauBocTel cBs3ei. IlogaTauBOCTh CBsI3€d IOBBIIIACT I[G(bOpMaTI/IBHOCTB
COCTAaBHOI'O CTCPIKHA, YBCIININBACTCA CI'o I’ I/I6KOCTB, 9TO IIPUBOJUT K CHHIKCHHUIO
HGCYHIGﬁ CITOCOOHOCTH COCTaBHOTO CCUEHMS IO CPaBHCHHUIO C ICJIbHBIM
CCUCHHCM.

[To KOHCTPYKTUBHBIM U PACYETHBIM OCOOCHHOCTSIM COCTaBHBIE CTEPKHU
pa3esItoTCs Ha TPU OCHOBHBIX TUNA (puc. 7.1):
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a) 0) B) )

Puc.7.1. Bunsl cocTaBHBIX CTOEK:

a) CTepKHU-TIAKEThI, 0) CTEPKHU C KOPOTKUMH MPOKIAAKAMU, B) CTEPKHU CO
CIUIOLIHBIMH MPOKJIAAKaMHU, T') CTEPKHH CO CIUIOLIHBIMU HaKJIaJAKaMu

- CTep)KHU-TIAKETHI, COCTOSIIME U3 BETBEH paBHOM JJIMHBI, OJIUHAKOBO
Harpy>kKeHHbIX CKMMarouleil cuiol (puc. 7.1a);

- CTep>KHU C KOPOTKUMHU MpoKJIaakamu (puc. 7.10);
- CTep)KHU CO CIUIONIHBIMA TIPOKJIAJKaMH WM HAKIaJAKaMH, B KOTOPBIX
NPOKJIAJKA WIM OOKOBBIE HAKIAJKU HE JOXOIAT /O OMOPHBIX KOHIIOB CTEPIKHS.

Cxxnmaroliee ycuine nepeaaeTcs ToJIbKO Ha OCHOBHBIE BETBU (puc. 7.1B, T).

[TpoBepka HecyIel CTOCOOHOCTH COCTABHOTO CEUEHUST aHAJIOTUYHA TIPOBEPKE
HECyIel ClIOCOOHOCTH LIEJIOT0 CEUCHHUS:
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Paznuuune nmeercs B OIIpCACIICHNN T'HOKOCTH:

- JJIsl OCH, IEPIICHIUKYJISIPHON IJIOCKOCTH CIBUTA (CTUIAUMBAHUS) «X»,

THOKOCTB ONpeIeNsIeTCs, KaK s 3JeMeHTa 1iesioro cedenus Ix=/o/ry;

- IJI OCH, Hapannenbﬂoﬁ IINIOCKOCTH CABHI'A «Y», OIIPCACIIACTCA
IMPpUBCACHHAA FI/I6KOCTB, YUHUTBIBArOOIasg 1noAaTiInBOCTb COGﬂHHeHHﬁZ

lnp = \/ (my‘iiﬁz‘*“rf—ﬁbewyﬂa-%

rae ly — ruOKocTh HEIbHOTO CEUSHUsI CTEPIKHS ¢ pacyeTHOU JuInHOM lg Oe3 yueta
MOAATIMBOCTU COEAUHEHU OTHOCUTEIBHO OCH «Y»;

|1 — ruOKOCTh OTAETBHON BETBH OTHOCHTEJIBHO €€ IICHTpaIbHON ocu 1-1
(puc.7.1a) ¢ pacuernoit nmuHOM BetBu L1 (mpu L1<7 TommmH BeTBU hi

npuaumarot: 11=0);

my =1+ b*h*n

Ke \ | 2*p — Kod(dduIKEHT NpuBeNeHUS THOKOCTH.
Oc

3neck K¢ — ko3 duimeHT moaaTIuBOCTH coeauuenui (Tabmuua 14[1] win
tabnuma 2.16 mocobus);

b u h — nonHas mmpuHa U BEICOTA CEUEHUS (CM);

Ny, — YUCITO IIBOB CABHUIa MEXKJIy BETBIMHU COCTABHOTO CTepkHS; lo — pacueTHas
JIJTMHA DJIEMEHTa (M);

N¢ — pacyeTHOE KOJIMYECTBO CBsA3el (00JITOB) HAa 1 MOrOHHBIN METP
AJIEMEHTA.

ITo BEIYMCICHHBIM THOKOCTSIM ONPEISISIOT KOA(D(PHUITUESHTHI TTPOI0ILHOTO
n3ruoba jy u jx OOBIYHEIM 00pa3zoM:

- 1pu rudkoctu srmemenTta [£70 j:1-0,8(|/100)2;

- 1mpu rudkocTH sreMenTa 1>70 j=3000/(|)2,

¥ 3aT€M HaXOAAT MUHUMAJbHbIH]min U3 ABYX jx H jy.
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Ouenounble cpeacTBa «bjaok C»
(OHCHO‘IHBIC cpeacTtBa 4l JUarHoCTUPOBAHUA C(l)OpMI/IpOBaHHOCTI/I YPOBHA KOMHCTGHHI/II\/'I — «BJ'Ia,Z[eTB»)

Ouenounsie cpeacrBa «bJaok Dy
(OLICHOYHBIE CPEACTBA, UCIIOJIb3yeMbIE B paMKax MPOMEKYTOUYHOTO KOHTPOJIS 3HAHUH )

Ilepeyenb BONPOCOB AJI51 IPOMEKYTOUYHOM aTTecTANNM (IK3AMEH)

. OCHOBHBIE BUJIbI COCIMHEHUN U TPEOOBaHUS, IPEABSIBISIEMBIC K HUM.

. CerMeHTHBIE KJIeeHbIe (PEPMBI C pa3pe3HBIMHU M HEPA3PE3HBIM BEPXHUM TTOSICOM.
. Busipl cocTaBHBIX 3JIEMEHTOB M OCOOEHHOCTHU pacyera.

. DJIEeMEHTHI Ha TOJIATIIUBBIX CBA3SIX. PacyeT c:kaTo-u3rubaeMbiX 2JIEMEHTOB.

. DJIeMEHThI Ha OJATIIUBBIX CBA3sIX. PacueT Ha Mpo0IbHBIN U3ruo0.

. Cruo1iHbIe MII0CKOCTHBIE KOHCTPYKIIMU. HacTusbl u oOpernieTka.

. DJIEeMEHTHI Ha OJIATIIUBBIX CBA3sIX. PacueT Ha monepeuHbiit u3ruo.

. [Iporons! u 6anku.

. PacueT 351eMEHTOB 1EpEBSHHBIX KOHCTPYKILIHM MO MPEAETbHBIM COCTOSTHUAM I rpymnmsbi.
10. IlonsTie 0 Oankax Ha IJIACTUHYATHIX Harelsix. J{ByraBpoBble Oalku ¢ MEePEeKpEeCTHON
CTEHKOW Ha T'BO3/X.

11. OcoGeHHOCTH pacueTa KICEHBIX AIEMEHTOB U3 (haHephl C APEBECUHOM.
12. lomato-kieeHsie O0anku. OOme CBEICHUS.

13. KneeBble coeMHEHNS JEPEBSIHHBIX KOHCTPYKIIHIA.

14. Kneedanepnsie 0anku. O01Me cBeIeHHUS.

15. Bunsr kiees.

16. banku, apMUPOBaHHBIE CTATHBHBIMUA CTEPKHSIMU.

17. TpeboBaHnus, NPEIBABISIEMBbIE K KJICSIM ISl HECYIIIMX KOHCTPYKITUH.
18. KneedaHnepHbie MIINTHI TOKPHITHS.

19. CoenanHeHus Ha TBO3MSIX U IIypyMnax, paboTarolye Ha BblIeprUBaHuUE.
20. [TomaTo-kieeHble KOJOHHBL. OO0IIMe CBeICHUS.

21. Coenuuenus Ha rBO3IAX.

22. PacriopHasi cucTemMa TpeyrojabHOTr0 OuepTaHusl.

23. CoenuHeHus Ha IUIACTUHYATHIX HAresx.

24. JlomaTo-kieenbie apku. O01Ime cBeneHusl.

25. [lpaBuia KOHCTPYHUPOBAHUS COCTMHECHUI HA HATEJIsIX.

26. [lomaTo-kieeHble THyThIe pambl. OOIIIME CBECHUS.

2. Coequnenus Ha HarensaxX. KOHCTpyKTHBHBIE OCOOCHHOCTH.

28. JlomaTo-KjieeHbIe paMbl U3 IPSIMOJIMHEHHBIX 2JIEMEHTOB.

29. CoenuHeHne Ha IIMOHKaX U I1aii0ax IMIITOHOYHOI'O THUIIA.

30. Kneedanepnsie pambl. O0111ME CBEICHMUS.

31. Coequnenust Ha BpyOkax. JIoboBas BpyOKa.

32. OcHoBHbIE (HOPMBI TUIOCKUX CKBO3HBIX JIEPEBSHHBIX KOHCTPYKIMH. BHeneHTpeHHoe
MOJIO’KEHUE YCUIIUM B BEPXHEM MOsICE.

33. OmnpezienieHne pacdyeTHON NJIUMHBI W MPEAETHHOU THOKOCTH AJIEMEHTOB JCPEBSHHBIX
KOHCTPYKIIUH.
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34. Pacuer cerMeHTHBIX depMm.

35. Coenunenue Ha BpyOkax. JloboBas BpyOKa.

36. MHoroyroibsHbie OpycuaTbie pepmbl. OOIIME CBEICHMUS.

37. Kocoit u3ru6. Pacuer aemMeHTOB.

38. CerMeHTHbIE KIIeeHbIe PEPMBI C pa3pe3HbIM U HE Pa3pe3HbIM BEPXHUM IMOSICOM.

39. Pacuer uzrubaemMbIxX 3J1€MEHTOB.

40. Tpeyronbubie pepMmbl. OOLIUE CBECHUS.

41. PacueTr HEHTpaIbHO-CHKATBIX AIEMEHTOB.

42. PacyeTt TpeyrojabHbIX QepM.

43. PacdeT 1eHTpaIbHO-PACTIHYTHIX 3JIEMEHTOB | rpyIIImb.

44. TpeyronbHbie ¢pepMbl Ha T0OOBBIX BpyOKax. OOIIne CBECHHUS.

45. OcHOBBI pacueTa DJIEMEHTOB KOHCTPYKIMH LEIHHOTO CEYCHHS IO MPEAeTbHBIM
COCTOSTHHSIM.

46. [ToHATHS O paCTIOPHBIX CKBO3HBIX KOHCTPYKIIHSX.

47. OCHOBHBIE BUJIbI KOHCTPYKIIMOHHBIX IJIACTMACC, UX CBOMCTBA U 00JIaCTh TPUMEHEHUSI.
48. Pemetuatbie cTolku. O0IIME CBEACHMUS.

49. CUHTETUYECKUE CMOJIbI, X BUJIbI U IIPUMEHEHHE.

50. [IpuHIUIIBEI MPOEKTUPOBAHUS KOHCTPYKTUBHOTO OCTOBA JIEPEBSHHBIX 3IaHUM.

51. O6mue cBeAeHUs O MIacTMaccax.

52. [IpocTpaHCTBEHHBIE CBA3U B TOKPHITHSAX.

53. MexaHn4ecKkue CBOWCTBA JPEBECHUHBI.

54. OGecrieyeHne MPOCTPAHCTBEHHOW  YCTOMYMBOCTH  IIJIOCKOCTHBIX  J€PEBSHHBIX
KOHCTPYKIIUH.

55. XuMHuecKkue U PU3nYecKue CBOMCTBA IPEBECUHBI.

56. [IpocTpaHCTBeHHBIE  KOHCTPYKIMH B  TMOKpBITUAX. OcHOBHbIE  (QopMBI U
KOHCTPYKTUBHBIE OCOOEHHOCTH.

57. Bnara B apeBecuHe.

58. [IpuHIUIIBI KOHCTPYUPOBAHUS W pacueTa MPOCTPAHCTBEHHBIX IUIAT, JJIMHOW Ha
nipoJieT. [IoHsTHs 0 MPOCTPaHCTBEHHBIX (hOpMax Ha MX OCHOBE.

59. Ctpoenue a1peBeCUHBI.

60. [THeBMaTHUeCKHE KOHCTPYKITUH.
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Pa3znen 3 — Opranu3anMoHHO-MeTOAUYECKOE
o0ecrieyeHue KOHTPOJISA Y4eOHBIX JOCTHKEHU
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KPUTEPUU OLUEHUBAHMUA 110 KAXKIOMY BUAY TEKYHIEI'O,
PYBEKHOI'O U ITPOMEKYTOYHOI'O (MTOT'OBOI'O)
KOHTPOJIA YCIIEBAEMOCTHA

Kputepuu olieHUBAHUSA OTBETA CTYJEHTA HA JK3aMeHe

Hrorosoii (popmMoii KOHTPOJISA 3HAHUN, YMEHUH M HABBIKOB IO JUCUMILIUHE
B 7-0M cemecTpe ABJISIeTCH IK3aMeH.

DK3aMeH IIPOBOJATCA B MMMCbMEHHOM q)OpMC 110 6I/IJI€T8.M, KOTOPBIC BKJIIOYAIOT Ha
9K3aMCHC IBa TCOPCTUYCCKUX BOIIPpOCAa U OHY 3aJavy.
OI_IGHKEI 3HAHUU CTYACHTOB IIPOBOAUTCA 110 CIICAYIOIIUM KPHUTCPUAM
4-GajutbHas IIKaIa [TokaszaTenu Kpurepuu
OtiinyHO 1. ITosHOTA M3I10KEHUS JlaH IIOJIHBIN, B JIOTHYECKOM NOCIEA0BATEIBLHOCTH
TEOPETHUYECKOr0 MaTEpUAJIa; |pPa3sBEPHYTHIM OTBET HA ITOCTABJIECHHBIM BOIPOC,
2. IlosHOTA ¥ IPAaBWIIBHOCTH |TZI€ OH INPOJEMOHCTPUPOBA 3HAHMS NPEIMETA B

pelIeHUs PaKTUYECKOIO MIOJIHOM o0beme yueOHOM [IPOrpaMMBbl,
3aJlaHus; JOCTaTOYHO INIyOOKO OCMBICIMBAET IUCLUILIUHY,
3. IlpaBWIIBHOCTD W/ CaMOCTOSITEJIbHO, U MCYEPIBIBAIOIIE OTBEYAaET Ha
apryMeHTHPOBAHHOCTh JIONIOJTHUTENbHbIE BOIIPOCHI, HPUBOJUT
W3JI0KEHUS COOCTBEHHBIE  NpUMEpBl MO  MpoOJIeMaTUKe
(mocnenoBaTeIbHOCTD IIOCTaBJIEHHOT'O BOIIPOCA, PEIIM HPEJI0KEHHbIE
neicTeuil); MIpaKTUYECKHE 3a/1aHus 0e3 OLINOO0K.

Xopouio 4. CaMOCTOSITETLHOCTD JlaH pa3BepHYTHIi OTBET Ha IOCTAaBJICHHBIN
OTBETA; BONIPOC, TJI€ CTYIEHT JEMOHCTPHUPYET 3HaHUS,
5. KynbTypa peun; NpUOOpETEHHbIE Ha JIEKIIMOHHBIX M CEMHUHAPCKHUX
6. u T.1. 3aHATUSIX, @ TaKKe IIOJyYEHHbIE MOCPEICTBOM

U3y4YeHUs 00s13aTeIbHBIX YU€OHBIX MaTepHaIOB 110
Kypcy, JaeT apryMEeHTUpPOBAaHHbIE  OTBETHI,
IIPUBOJUT TPUMEPHI, B OTBETE€ IPUCYTCTBYET
cBOOOZIHOE BJIA/IEHUE MOHOJIOTUYECKOW peyublo,
JOTUYHOCTb UM IIOCIEN0BAaTENbHOCTh  OTBETA.
OpHako JOMyCKaeTcsi HETOYHOCTh B  OTBETE.
Pemmmn npensnoskeHHbIE MPAKTUYECKHUE 3alaHus C
HeOOJIbIIMMH HETOYHOCTSMHU.

Y 10BIETBOPUTEIBHO Jlan OTBeT, CBUAETEIBbCTBYIOIIMH B OCHOBHOM O
3HAHUU TIPOLIECCOB HU3Yy4aeMOM JIHUCUHUIUIMHBI,
OTJIMYAIOIIMNACS HEAOCTaTOYHOW TIIyOMHOW W
MOJIHOTOM PACKPBITUS TEMbI, 3HAHUEM OCHOBHBIX
BONPOCOB TEOpHH, cIabo CcHPOpPMUPOBAHHBIMU
HAaBbIKAMM  aHAJIM3a  SIBJICHUH,  MPOIECCOB,
HEJ0CTaTOYHBIM YMEHHEM JlaBaTh
apryMEHTHUPOBAHHbIE OTBETHl U  IPUBOJUTH
MIPUMEpHI, HEJOCTATOYHO CBOOOTHBIM BIIQJICHUEM
MOHOJIOTUYECKOW  peublo,  JIOTHYHOCTHIO U
IIOCJIEZI0BATEIBHOCTEIO  OTBeTa.  Jlomyckaercs
HECKOJIbKO OIIMOOK B COJEpXKaHUM OTBeTa U
pELICHNN TPAKTUYECKUX 3aJaHHMH.
HeynosnerBopurenbH JlaH OTBET, KOTOPBIM COAEPKUT PSJ CEPHE3HBIX
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4-GanpHas IKaNa Ilokasarenu Kpurepuu

0 HETOYHOCTEW,  OOHapy>KMBaIOLIUK  HE3HaHUE
MPOIIECCOB M3y4yaeMOM TMpeJAMETHOW 00JacTu,
OTJIMYAIOIIUNACA HETIIYOOKHM DPACKPBITHEM TEMBI,
HE3HAHUEM  OCHOBHBIX  BOIPOCOB  TEOPHH,
Hec(hOPMUPOBAHHBIMU HaBbIKAMU aHanu3a
SIBJIEHUM,  MPOLECCOB, HEYMEHUEM  JaBaTh
apryMEeHTHPOBAHHBIE OTBETHI, CJIa0bIM BIIaJICHHEM
MOHOJIOTHYECKON peysto, OTCYTCTBHEM
JIOTUYHOCTU M TOCIENOBATEIBHOCTA. BBIBOJBI
IOBEPXHOCTHBI. Penienrne npakTH4ecKux 3aJaHui
HE BBIMIOJIHEHO, T.€ CTYIGHT HE CIOCO0eH
OTBETUTH HA BOMPOCHI JaKe MPHU JOTMOTHUTEIBHBIX
HaBOJSLIMX BONPOCAX MpernoaaBaTesl.

Kputepuu olileHUBAHUS BbINOJHEHHUS NPAKTHYECKNX 3aHATHI

Kpurepnn olleHKH NPAaKTUYECKHUX 3aHATHN

YpoBeHb
Kpurepuun
1 2 3
[IpaBuiIbHOCTH MPOBEACHUS Brimmonaeno Brimonaeno
BrinosiHeHo BEpHO
pacyeToB C OIMOKaMHu BEPHO
Brinmonneno Brimmonseno c
YMeHne caMOCTOSITEILHO Brmmonaeno
C OIIMOKAMHU MJIM HE | HE3HAYNUTEIHLHBIMU
MIPOBOJIUTH PACUEThI BEPHO
B IIOJITHOM 00BEME OLIMOKaMu
Croco0OHOCTE OOBSICHUTD U
YacTtnuHoe ITonHoe
000CHOBATH 3arpyaHsercs
00BsICHEHHE 0o0ocHOBaHue
TIOJTYYCHHBIC PE3YIIbTaThI
HMmeroTcsa noMapku
Odopmnenue Heakkypartnoe DK, AKKypaTHOE
OTKJIOHEHHUS

Ecnu Bce kpuTepun COOTBETCTBYIOT TPETHEMY YPOBHIO, TO CTYJICHTY BBICTABIISIETCS
MaKCUMaJIbHBINA 0an (OTJIMYHO), €CIIM BCE KPUTEPUH COOTBETCTBYIOT MEPBOMY YPOBHIO —
MHUHUMAaJbHBIN (HEYIOBIETBOPUTEIIHHO).

Kputepuu olieHUBAHUS YCTHOI'O OIIPoOCa

Pa3BepHyTHIll OTBET CTyAEHTa JIOJDKEH MPEJCTAaBIATh COOOW CBSI3HOE, JIOTUYECKH
MocJieI0BaTEIbHOE COOOIIEHNE Ha 3a/1aHHBIN BOIIPOC, MOKA3bIBATh €M0 YMEHHUE IPUMEHSTh
ONPENIEIICHMS, IPABUJIA B KOHKPETHBIX CIIydasx.

Kpurepun ouenuBanus:

1) NOJHOTY ¥ MPAaBUIILHOCTh OTBETA,

2) cTerneHb OCO3HAHHOCTH, IOHUMaHHS N3Y4EeHHOTO;

3) s13p1KOBOE O(OPMIICHHE OTBETA.
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OueHKa «OTJMYHO0» CTABUTCS, €CIM CTYAEHT MOJHO HM3JaraeT MaTtepuai (OTBE4aeT
Ha BONPOC), JAeT IPABWIBHOE OIPEACICHUE OCHOBHBIX TIOHATHI: OOHapyXUBaeT
IIOHMMaHuE MaTepuayia, MOXKET O0OCHOBaTb CBOU CYXACHMs, NPUMEHUTb 3HAHUS Ha
IPAKTUKE, TPUBECTH HEOOXOIMMBbIE TPUMEpPHl HE TOJBKO M3 YyuyeOHMKA, HO H
CaMOCTOSTEIIBHO COCTABJICHHBIC: M3JIaracT MaTepuasl IIOCICAOBATEIbHO U IPABWIBHO C
TOYKH 3PEHUS HOPM JIMTEPATYPHOI'O U TEXHUYECKOTO SA3BIKA.

OneHKa «X0poI0» CTaBUTCS, €CIIU CTYJEHT JAcT OTBET, YIOBICTBOPSIOLIUN TEM XKE
TpEOOBAHUAM, YTO U I OUEHKH «OTJIMYHO», HO TONycKaeT 1-2 ommnOKu, KOTOpBIE CaM ke
UCIpaBisieT, W 1-2 HemoueTa B TMOCIEIOBATEIBHOCTH M SI3bIKOBOM O(OpMIICHUU
U3JIaraeMoro.

OneHKa «yI0BJIETBOPUTEIBHO» CTABUTCA, €CIU CTYAEHT OOHAPYKUBAET 3HAHUE U
ITIOHMMAHUE OCHOBHBIX MOJIOKEHUN ITAHHOM TEMbI, HO HM3JIara€T MATEpHAN HENOJHO M
JOIYCKAeT HETOYHOCTH B ONPENEICHUHU MOHATUN WM (POPMYJIUPOBKE MpPaBUI: HE YMEET
JOCTaTOYHO TIIyOOKO M J0Ka3aTelIbHO OOOCHOBAaTh CBOU CYXKJIEHHUS M NPUBECTU CBOU
IpPUMEpBL: U3JaraeT MaTepuall HEMOCJEJOBATEIbHO M JOIYCKAeT OIIMOKU B S3BIKOBOM
o OpMIIEHNH U31araeMoro.

OneHKa «HeyAOBJIETBOPUTEJIBbHO» CTAaBUTCA, €CIM CTYACHT OOHapyXUBaeT
HE3HaHue OoybllIed YacTU COOTBETCTBYIOLIErO BOMIpPOCA, JOMYCKAaeT OIIMOKH B
(bopMyJIMpOBKE OINpEeAENeHUI M TMpaBWi, HUCKAKAIOIIME HX CMBICH, OECIOpPSIOYHO U
HEYBEPEHHO H3yaraeT marepuayl. OLEHKa «HEYAOBJIETBOPUTENIBHO» OTMEYAET TaKHUE
HEJIOCTAaTKU B MOJATOTOBKE, KOTOPBIE SBJISIOTCS CEPHbE3HBIM IPEISITCTBUEM K YCIIEITHOMY
OBJIAJICHUIO MOCIEAYIOIIHUM MATEPUATIOM.

Kpurepuu onneHMBaHUs 3HAHUM CTYAEHTOB IIPHU NPOBeIeHUH

TCCTUPOBAHUSA
4-GanypHas IIKajia [Tokazarenu Kpurepuu

OtiinyHO 1. ITostHOTA BBINOJIHEHUS Bemmonneno 85 % 3amaHuMii  NpeIOKEHHOTO
TECTOBBIX 3a/1aHUH; TeCTa, B 3aJJaHUSX OTKPBITOTO TUIA JAaH MOJIHBIH,
2. CBOEBPEMEHHOCTH pa3BEpHYTHII OTBET HA OCTABJIEHHBII BOIIPOC.

Xoporo BBITIOJTHEHMUS; Bommonneno 76 % 3amaHuil  mpeasiOKEHHOTO
3. IIpaBUIBHOCTH OTBETOB HA | TECTA, B 33[aHUSX OTKPBITOTO THIA JAH IMOJHBIH,
BOIIPOCHI; Pa3BEPHYTHII OTBET Ha IOCTABIECHHBIA BOIPOC;
4. CaMOCTOSITEILHOCTD OHaKO OBUIM  JIONMYLIEHbl  HETOYHOCTH B
TECTUPOBAHUS; oIpeiesIeHUH MOHSATUH, TEPMUHOB U JP.

VY 1OBIETBOPUTEIBHO |S. U T.JI. Boimonneno 61 % 3agaHuil  mpeaoKEHHOTO

TECTa, B 3a/IaHUAX OTKPBITOTO THUIA JaH HETIOIHbIN
OTBET Ha IIOCTaBIEHHBI BOIPOC, B OTBETE HE
MPUCYTCTBYIOT Jl0OKa3aTejabHble MPHUMEPHI, TEKCT
CO CTHJIUCTUYECKMMHU U  opdorpapuueckumu

OIIMOKaMU.
HeynosnerBopurenbH Bemonmaeno 60 % 3amaHuil  mpeaIOKEHHOTO
0 TEeCTa, HAa TMOCTaBJIEHHBIE BONPOCHI  OTBET

OTCYTCTBYEeT  WJHM  HENOJHBIH,  JOIMYIICHBI
CYIICCTBCHHBLIC OH_II/I6KI/I B TCOPCTUUICCKOM
Marepuase (TepMUHAX, TOHITHSX ).
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KpuTepuu onieHMBAHUSA 3HAHUN CTYICHTOB IIPHU NMPOBEICHUH
PYVOEKHOT0 KOHTPOJIA

O1eHKa «OTJIMYHO» BBICTABIISIETCS, €CJIA AAHBI HCUEPIIBIBAIOIINE U OOOCHOBAHHBIE
OTBETHl HA BCE IIOCTaBJICHHBIE BOIIPOCHI, IIPU OTBETAX BBIACIUIOCH IJIABHOE, BCE
TEOPETUYECKHE TIOJOKEHUS YMENO YBI3bIBAIUCH C TPEOOBAHUSAMU PYKOBOISIINX
JOKYMEHTOB; OTBETHI OBbLJIM YETKUMU U KPATKUMHU.

O11eHKa «XOPOII0» BBHICTABISICTCS, €CIU JaHbI MOJIHBIE, IOCTATOYHO 00OCHOBAHHBIE
OTBETHl HAa IIOCTABJIEHHBIE BOIPOCHI, NPU OTBETAX HE BCErJa BBIICIAIOCH IVIABHOE,
OTJIEJIbHBIE TOJIOKEHUS HEIOCTATOYHO YBSA3BIBAIUCH C TPEOOBAHUSAMHU PYKOBOISIIHUX
JTIOKYMEHTOB.

OneHka «yIOBJIETBOPHUTEJIBHO» BBICTABISICTCA, €CIM JAaHbl B OCHOBHOM
IpaBWIbHbIE OTBETHl Ha BCE IIOCTABJICHHBIE BONPOCHL, HO 0€3 JOHKHOW TIIIyOMHBI U
00OCHOBaHHUs, NPU OTBETAX HE BBIIEIUIOCH IJIABHOE U 0€3 JOHKHOM JIOTHMYECKOU
[IOCJIEA0BATEIbHOCTH.

OneHka «HEYAOBJETBOPUTENbHO»  BBICTABISAETCSA, €CIM HE  BBIIOJHEHBI
TpeOOBaHUs, PEABIBIIIEMbIE K 3HAHUSIM, OLIEHUBAEMBIM «YIOBJIETBOPUTEIHHOY.
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