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BBenenue

B nucimmmue «KOHCTPYKIMH TOPOACKUX 3JaHUHM U COOPYKEHUHN (OCHOBAHUA U (PyHIAMEHTHI,
METATMYECKUE KOHCTPYKIIAH )»PACCMATPUBAIOT TUITUUHBIE SJIEMEHTHI KOHCTPYKIHI: OpyC,
IUIACTUHKA, 0001049Ka. BHemHue Harpy3ku, JENCTBYIONINE HA YIEMEHTEI COOPYIKEHHU,
HOAPA3AEIA0T HA COCPENOTOYEHHEIE U PACITPENEIEHHBIE, CTATUYECKUE U AUHAMIYECKHE. Bee
pEATBHBIE CWIIBI - 9TO CHIIBI, PACTPEAEIEHHBIE N0 HEKOTOPOU ILIOMIAIHN Ui 00semMy. OmHaKo
pACIpPENEIEHHYIO0 HATPY3KY HA HEOOIBIION TUIOMIAIN, PA3MEPBI KOTOPON 0UE€HB MAJIEI 10
CPABHEHHIO C pa3MEPAMHU BCETO NIEMEHTA, MOKHO 3aMEHUTE COCPENOTOUECHHOMN
PAaBHOAEUCTBYIOMIEH, CUIIOH, YTO YIPOCTUT pacueT. PacnpeneneHHrie Harpy3Ku UMEOT
€IWHUIIEI CUJIBI, OTHECEHHOM K €IUHUIIE JTUHBL, WIN K €AMHULIE TOBEPXHOCTH WM 00BEMA.
[Tpu BO3meliCTBHM CTATUUECKHUX HATPY30K HA KOHCTPYKIIUIO BCE €€ YACTH HAXOOATCA B
PaBHOBECHUH; YCKOPEHU S AIEMEHTOB KOHCTPYKIIMN OTCYTCTBYIOT WJIM HACTOJIBKO MAJIBL, UTO UMH
MOKHO NpeHeOpeds. Ecimu ke 5TH YyCKOpEHMs 3HAUUTEIBHEL, T. €. H3MEHEHHE CKOPOCTH
3JIEMEHTOB MAIIMHBI MPOUCXOIUT 34 CPABHUTEILHO HEOOIBIION MEPHO] BPEMEHH, TO MBI HMEEM
Jeno ¢ MPUIOKEHUEM JUHAMAYECKUX HAarpy3ok. [IpuMepamMit Takux Harpy30K MOTYT CIYKUTE
BHE3AITHO NPUIOKEHHBIE HATPY3KH, YIAPHBIE U IOBTOPHO-IEpEMEHHBIE. [leficTBHE TaKuX
HATrPYy30K COMPOBOKAAETCA BOSHUKHOBEHHEM KOJIE0AHNN KOHCTPYKIIUHM WA COOPYKEHUM.
Bcnencreue n3aMeHeHUA CKOPOCTH KOJIEOMIONIMXCA MAaCC BO3HUKAIOT CHJIBI MHEPLIHH,
IPOHOPIMOHAIEHEIE (COTIACHO BTOPOMY 3aKOHY HBIOTOHA) KOMEOmonmMMea MaccaM 1
YCKOPEHUAM.

Mero el pacyera 3JIEMEHTOB KOHCTPYKITUH W3JAraroTCs HA OCHOBE CIEAYIONINX YIPONIEHUH U
OOTIYIIEHUI: MATEPHUAT TEJIA UMEET CIUIOMIHOE (HEMPEPLIBHOE) CTPOEHUE, T. €. HE TPUHUMAETCS
BO BHUMAHHE OUCKPETHASL ATOMUCTHYECKAS CTPYKTYPa BEIIECTBA; MATEPHAJI T€IA OTHOPOIEH, T.
€. 001anaeT BO BCEX TOUKAX OJMHAKOBEIMHM CBOMCTBAMU; MAaTEPHAI TE€IA U30TPOIEH, T. €.
o0yagaeT BO BCEX HAMPABICHUAX OJUHAKOBBIMHA CBOMCTBAMM; B TEIE 10 MPWIOKEHUS HATPY3KH
HET BHYTPEHHUX (HAYANBHEIX ) YCHIMH, PE3yAbTAT BO3JEUCTBHS HA TEJIO CUCTEMBI CUJI PABEH
CYMME PE3YJIbTATOB BO3JAEHCTBUA TEX K€ CHJI, MPWIArAEMBIX K TEIY MOCIEI0BATEIRHO U B
110 00M nopsAIKe.
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INPAKTUYECKOE 3AHSATHUE Nel

Tema 1 «Pacuem hynoam ernmoe Menko2o 3a10HceHU

Ile/ib padOThI: HAYYUTECA PACCUNUTEIBATE (PYHIAMEHT MEIKOTO 3AI0KEHUA.

3HAHMe: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH; METOIBI MATEMATHIECKOTO
aHAM3a U MOJEMPOBAHUS, TEOPETHIECKOTO U AKCIEPUMEHTAIBHOTO UCCIET0BAHUA

YMeHHe: NPUMEHATE METOIBI pAacdyeTa 3IEMEHTOB KOHCTPYKLHMH HA ITPOYHOCTH, KECTKOCTh M
YCTOWYHUBOCTE MPU CTATUYECKUX HATPY3KAX; TPOBOIUTE aHaIn3 HAIPAKEHHOT O 1%
ne(GopMHUPOBAHHOTO COCTOSHUSA B TOUKE

dDopMupyeMble KOMITETEHITHH WIH HX YaCTH
Kon Do pmyrpoBKa:

K3 noCOOEH NpPOBOIUTH pPAcCUETHOE OOOCHOBAHME W KOHCTPYUPOBAHUE CTPOUTEIBHBIX
OHCTPYKIIAN 3TAHUA M COOPYKEHNUI NPOMBINIIEHHOT0 U IPAKIAHCKOTO HA3HAYCHMA

AKTYAJIBbHOCTh TeMbI: 3aKJIIOYAECTCA B MNPUOOPETEHUHM NPAKTUYECKUX HABBIKOB  pacdéra
KOHCTPYKIIHI.

Teopernueckast w4acrn: Pacuer DOM3 nHaunHaroT C T[PEABAPUTEILHOTO BEIOOpA €r0
KOHCTPYKIIUM U OCHOBHEIX pPa3MepoB (3TO riyOMHA 3am0keHus (PyHOaMeHTa U pa3Mep ero
monomBEl). Jlasee npon3BoaAT pacyer mo ABYM NPEIEIbHBIM COCTOSHHAM:

[ — Pacuer mo mpogHOCTH (YCTONUUBOCTE )

I[I — Pacuer nmo pedopmanpisamM, KOTOPBIE SBIAIOTCA OCHOBHBEIM M 00s3arensHEIM 11 Bcex OM3.
Pacuer mo I rpymnme mpenembHBIX COCTOSHWN ABIASIETCS TOMOMHUTENBHBIM M MPOU3BOIUTCS B
OTHOM M3 CIIEQYIOIIMX CIIYyJaeB:

- €CITM COOPYKEHHUE PACTIOI0KEHO HA OTKOCE (CKJIIOHE) UK BOIM3U HETO;

- €CJIM HA OCHOBAHME MTEPEOAIOTCS 3HAYUTEIBHEIE 10 BETMUNHE TOPU30HTAILHEIE HATPY3KH;

- €CIM B OCHOBAHMWM 3JIETAIOT OUEHb ClIaldBIle TPYHTH (MM TEKYYHE U TEKYyYCIUTACTUUHBIC
TTMHUCTEHIE TPYHTEHI U T.11.), 00n1anaronine MaaioMy COMPOTHUBICHUIO COBUTY;

- €CJIM B OCHOBAHMM 3AJIE€TAIOT HA000POT, O4E€HE MPOYHBIE — CKABHBIE TPYHTHI.

YCTaHOBUB OKOHYATENBHBIE pa3Mepel (PYHZAMEHTA, YOOBIETBOPAIONIAE [OBYM TIPyHIIAM
NPENECILHOTO COCTOSHUSA, NEPEXOAAT K €r0 KOHCTpyupoBanuto (kypc ZKbK).

Bomnpocs! H 3a1aHiA
Bonpocul ona camokonmpons

1. Kak npousBoguTcs BEIOOP BApUAHTOB (DYHIAMEHTOB?
2. HazoBuTE OCHOBHBIE TPUHIMIIBI pACUeTa (PYHIAMEHTOB MO OPEIEIBLHBIM COCTOSHHAM.

3. Kak onpenensarorcsa pa3Mepsl NOOOMBEI (pyHIAMEHTOB?

Kakue meroasl pacuera 0CaaOK MPUMEHAOTCA OPU MPOEKTHUPOBAHMU (PpyHmameHToB? Hem OHU
OTIMYAIOTCA APYT OT Apyra?

4. Kakue (hakTOPBI BIAMAIOT HA BEIMIUHY OCATKA!
3adanua (0oxkaao)

1. OnueHka rpyHTOBEIX YCJIOBUM (3AKIHOYEHHE MO CTPOUILIONIAIKE)
2. Pacuer 1 mpoekTupoBanue (PyHIaMEHTOB METKOTO 34JI0KEHNS HA €CTECTBEHHOM OCHOBAHUM
3. I'myOuna 3amoxenus (pyHgameHra

4. OnpeneneHue pa3MeEPOB MOOOMIBEI (pyHIaMEHTA

Crniucok THTEPATYPHI.

1. OcHoBHas1 THTEpATYpA

OKYMEHT NOIIMICAH
lépmmmnn Pacuer cucremer 3manue - (yHOAMEHT - OCHOBAHUE C
CepTMAHETTOTBIOBARMEN " MO eI BYX CAOHHON Oanky HA yIpyroM OCHOBAHWM BUHKJIEPOBCKOTO THIA
Bnaneney. llleGayxoea TapbAHa AnexkcaHapoBHa
[Dnexrponnem  pecypc]: yuebHoe mocobue/ BapmenkoBa E.B.— DiekTpoH. TEKCTOBEIE

nanHeie.— M.: MOCKOBCKMI TrOCYOapCTBEHHBIM CTPOWUTENBHEIN yHUBEpcuTeT, Aul [lu Op
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Memia, ObC ACB, 2015.— 35 ¢.— Pexum gocryma: http://www.iprbookshop.ru/40439.— SBC
«IPRbooks», mo maposro

2.0cHoBanna W (PYHZAMEHTH |[JAEKTPOHHBIM peECypc]: METoaudeckoe mocodue kK
BBIMIOJTHEHUIO KYPCOBOTO TPOEKTHUPOBAHUA IS CTYAEHTOB IO HAMPABIECHUIO MOATOTOBKH
270800.62 «CrpoutenscrBo» npoduns («IIpoMeinuennoe u rpaxaaHCKOe CTPOUTEILCTBO» )/ —
DNIEKTpPOH. TEKCTOBBIE maHHele.—  Yepkecck: Cesepo-KaBkaizckas roCynapCTBEHHAS
r'YMAHUTAPHO-TEXHONOTHUECKas  akamemusa, 2014— 97 c¢—  Pewum  gocryma:
http://www.iprbookshop.ru/27214.— 3bC «IPRbooks», mo maposro

2. [lomotHATEILHASA JIHTEpaTypa:

1. Yepnsim A.C. Pacuer ocHOBanmil 1 (PYyHIAMEHTOB [ DNEKTPOHHBIN pecypc|: yueOHOe
nocobue/ Uepnsim A.C., Kamagyk T.I'., KymukoB ['.B.— DnexTpoH. TEKCTOBBIE TAHHEIE.—
benropon: berropoackuii rocygapCTBEHHEBIN TEXHOJIOTHIECKUN YHUBEPCHUTET UM. B.T.
[Iyxosa, 9bC ACB, 2014.— 83 ¢.— Pewxum mocryma: http://www.iprbookshop.rw/28392.—
9BC «IPRbooks», mo maposro

2.Anekcees C.1. Mexanuka rpyHTOB, OCHOBAHUS U () YHIAMEHTHI | DNE€KTPOHHBIN
pecypc]: yuebnoe nocodue/ AnexceeB C.U., AnekceeB [1.C.— DneKkTpoH. TEKCTOBEIE
nanueie.— M.: YueOHO-MeTOIMIECKNH HEHTP IO 00pa30BaHNIO HA KEAE3HOTOPOKHOM
Tpancmopre, 2014.— 332 ¢.— Pexum mocryna: http://www.iprbookshop.ru/45278.— OBC
«IPRbooks», mo maposro
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MMPAKTUYECKOE 3AHATUE Ne2
Tema 2 «IlpoekTHpOBaHHE KOT/IOBAHOBY

Ile/ib padOTHI: HAYYUTECA MPOCKTUPOBATE KOTJIOBAHEL, COOIIIO1as BCE YCIOBUSL.

3HAHMe: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIHUILINH; METOIB MATEMATHUYECKOTO
aHAM3a U MOJEMPOBAHUS, TEOPETHIECKOTO U AKCIEPUMEHTAIBHOTO UCCIET0BAHUA

YMeHHe: NPUMEHATH METOIBI PACUETa AJIEMEHTOB KOHCTPYKIIMA HA NMPOYHOCTh, HKECTKOCTh M
YCTOWYHUBOCTE MPU CTATUYECKUX HATPY3KAX; TPOBOIUTE aHaIn3 HAIPKEHHOTO 1%
ne(GopMHUPOBAHHOTO COCTOSHUSA B TOUKE

dDopMupyeMble KOMITETEHITHH WIH HX YaCTH
Kon | Do pmyrpoBKa:
K3 EHGCGGEH MPOBOAUTE PACIETHOE 00OCHOBAHME U KOHCTPYHUPOBAHHUE CTPOUTETBHBIX
OHCTPYKIIAH 3TAHAHN U COOPYKEHNI MPOMBINUIEHHOTO U FPAXKIAHCKOT0 HA3HAYCHMA

AKTYAJIBHOCTh TeMbI: AKTYAIRHOCTE PAdOTHI 3aKIIOYAETCA B OPUOOPETEHMH MPAKTHUECKHUX
HABBEIKOB PAacué€ra KOHCTPYKIUH.
Teopernueckast yacth: [Ipu mPOEKTHUPOBAHMM KOTIOBAHOB M TPAHILEH, YCTPAMBAEMEBIX B
HEMOCPEICTBEHHON OMM30CTH W HWKE YPOBHA 3&J0KEHUS CYIIECTBYIONIMX COOPYKEHUI,
HeoOxonuMma pa3paboTKka MEPOTIPUATHN MPOTHUB OCAOKWA U Ae(OpMaMu TUX COOpyKeHUuH. K
S5TUM MEPOTPUATUAM OTHOCITCS:

— 3a0MBKA MIITYHTOBOM CTEHKH, OTPAKIAIOMIEN OCHOBAHUE CYMIECTBYIOMIETO 3TAHMS;

— 3aKPEIUIEHNE TPYHTOB OCHOBAHMSA CHUIMKATH3AIINEN WM 1IEMEHTAIINEH;

— 3aryIyOJIEHUE MMOAOMIBEI CYNIECTBYIOMIETO (PYHOAMEHTA HUKE JHA ONPOEKTUPYEMOTO KOTJIOBAHA
IIyTEM MOJABOJKH IT0OJ HETO HOBOrO ()yHIAMEHTA.

Bribop Tuma MeponmpuATHM 3aBUCUT OT TE€OJOTHYECKHUX M THAPOTEOIOTHMYECKHX YCIOBHMH,
BEIUYMHBI 3arIyONIEeHWsA W OPYITUX MECTHBIX YCIOBHM M HPOBOJUTCS HA OCHOBE TEXHHKO-
SKOHOMHUYECKOTO CPABHEHHU S BAPHAHTOB.

B 3aBucuMOCTHM OT CBOWCTB TpPYHTA, IJIYOMHBEI BBIPAOOTKM W HAJIMYUSA HON3EMHEIX BOJ
KOTJIOBAHEI YCTPAUBAIOT C OTKOCHBIMM MM BEPTUKATBHBIMHU CTE€HKAMHM. B MamoBmaKHBIX
TPYHTAX NOPUPOJHOTO CIOKEHHUA TJOMYCKAETCA YCTPOMCTBO KOTIOBAHOB W TPAHIIEH C
BEPTUKANBHEIMHA CTE€HKaMM 0€3 KpelieHWH, €eCIM OHM OCTaBJIAIOTCS OTKPBITBIMM  HA
HEMPOIOIKUTENBHEIA CpPOK. [Ipu orcyrcTBum BOMmM3M Oyaymiero KOTJIOBAHA WM TPAHIIEH
CYIIECTBYIONIMX (JYHIAMEHTOB ITyOMHA BBEIEMKU C BEPTUKAILHBIM OTKOCOM (B 3aBUCHUMOCTH OT
TPYHTOB) HE JOJIKHA MPEBHIIATE CACTYIONINX BETMYNH, M:

— B IPECBSHOM, TPABUHHOM, ITECYAHOM I'PYHTAX M CYMECAX MIACTUIHEIX 1;
— B CYIIECAX TBEPIBIX, CYTJIMHKAX U TJIMHAX MATKOIJIACTUYHEIX 1,25;

— B CYIVIMHKAaX U TJIMHAX TYTOIUIACTUYHEIX 1,5;

— B CYIVIMHKAX U TJIMHAX TMOJTYTBEPIABIX 2;

— B CYIVIMHKAX U TJIMHAX TBEPIBIX 3.

[Tpu Oonpmen rnmyOMHE BRIEMKH HEOOXOOUMO MPENYCMATPUBATH KPEIUIEHHE CTEHOK KOTIOBAHA
WK pa3padaTeBaTh BEIEMKY C OTKOCHBIMH CTEHKAMH.

[Ipu HANPAMYL TIOMBCMEEIX BOABEINIC OTMCTKH JHA KOTJIOBAHA B INPOCKTC NOJMKHEL
MPENYCVAERVBAFBOTIOMSROOPUATIA MO 3alIMTE KOTJIOBAHA OT IPUTOKAa ASTHX BoA. K srum

Cepti djﬁ'ri@pi_‘?ﬁ ﬁﬁ? @E%{Wﬂﬂﬁﬂﬂﬂﬂﬂd JE

Bnaneneu: ayxoea TaTeAHa AnexkcaHgpoBHa

— }’CTpGﬁCTBﬂ OTKPEBITOTO BﬂﬂﬂﬂTm{Bﬂ;
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— UCKYCCTBEHHOE MOHMKEHUE YPOBHA HOA3EMHEIX MO (TIyOMHHBIN BOJOOTINB);
— YCTPOUCTBO MPOTUBO(PIIIBTPAIIMOHHOU 3ABECHI;

— 3aMOPAKUBAHUE TPYHTOB;

— IIPUMEHEHHE IITYHTOBOTO OT PAKIECHUA.

Bornpocs! 1 3a1aHuA

Bonpocul onsa camokonmpois

1. KakoBa mocnenoBaTenpHOCTE pacuera (pyHIaMeHTOB MEIKOTO 3aJI0KEHU !
2. Kakue MeTonsl rTHApONU30JIAINN HOABATIOB IPUMEHAIOTCS B

3aBUCUMOCTH OT YPOBHSA I'PYHTOBBIX BOI?

3.0T gero 3aBUCHT U KAK ONMPENEIAETCA rI1yOrHA 34710 AKEHU S

(pyHmameHToB?

4. Y10 Takoe pacuyeTHOE COMPOTUBICHHUE IPYHTA OCHOBaHUA? OT

KAKUX XaPAKTEPUCTUK TPYHTOB 3aBUCHUT ITA BEIMUMHA?

3aoanua (0oxkaao)
1.Onpenenenne pa3smMepoB KOTIOBAHA AJIA 30aAHNA
2.Pacuer 00BE€MOB rpyHTa CPE3AEMOTr0 PACTUTENBEHOTO CI0S IMMPH COOPYKEHUH KOTJIOBAHA
3.Pacuer 00BeMOB TpyHTa pa3pabaTEIBAEMOTO B KOTJIOBAHE SKCKABATOPOM
4.Pacuer 00BEMOB TpyHTA NIPU 3aUHCTKE JHA KOTJI0BAHA
5.Pacuer 00BEMOB IpyHTA IPH BEIMOJIHEHUH TPAHIIEH U1 BBE314 B KOTJIOBAH
6.Pacuer 00BEMOB 3€MEIBHEIX PadOT MO OOpPAaTHOM 3ACHIIKE BEIEMOK COOKY OT IEpHUMETpA
(pyHIaMEHTOB
CrniHcok THTEpPATYpHI.
1. OcHoBHas1 1UTEpaTYpAa

l.bapmenkosa E.B. Pacuer cucremer 3ganne - (yHIZaMeHT - OCHOBAaHHUE C
HCIIOJIB30BAHMEM MOJENU ABYXCIOMHOW Oanku Ha yopyroM OCHOBAHWM BUHKJIEPOBCKOTO THITA
| OnexTpoHHBIT pecypc]: yueOnoe mocobme/ bapmenkoBa E.B.— O3OaekTpoH. TEKCTOBEIE
nanaele.— M.: MOCKOBCKHMII TOCYIApCTBEHHBIM CTPOUTENBHBIN yHUBepcurer, Au [lum Op
Memua, ObC ACB, 2015.— 35 ¢.— Pexum mocryna: http://www.iprbookshop.ru/40439.— DbC
«IPRbooks», mo maposro

2.0cHOBaHna W (PyHZAMEHTHI |[DJIEKTPOHHBIM pecypc|: MeToaudeckoe nocobue kK
BBEIOJTHEHUIO KYPCOBOTO TIPOEKTHUPOBAHUA MJISI CTYAEHTOB IO HAMPABIECHUIO MOATOTOBKH
270800.62 «CrpoutensctBoy» npoduns («IIpoMeinumennoe u rpaxgaHCKOe CTPOUTEILCTBOY ) —
DIIEKTPOH. TEKCTOBBIE gmaHHele.—  Yepkecck: (CeBepo-KaBkaisckas rocCcynapCTBEHHAS
I'YMAHUTAPHO-TEXHOIOTHUECKAS akamemma, 2014.— 97 c— Pexum  pocryma:
http://www.iprbookshop.ru/27214.— 3BbC «IPRbooks», mo maposro

2. [lomo/iHUTEILHAS JIHTEpATYpA:

1. Yepnsim A.C. Pacuer ocHOBanuil 1 ()yHIAMEHTOB [ DIIEKTPOHHBIN pecypc]|: yueOHOe
nocobue/ Yepnein A.C., Kanauyk T.I'., Kymukos I'.B.— DOnexkrpoH. TEKCTOBEIE TAHHBIE.—
benropon: bearopoackuii rocygapCTBEHHEBIN TEXHOJIOTHUECKHAN YHUBEpPCUTET UM. B.T.
[ITyxora, ObC ACB, 2014.— 83 ¢.— Pewxwum mocryma: http://www.iprbookshop.ru/28392 .—
9BC «IPRbooks», mo maposmro

2.AnekceeB C.1. Mexanuka rpyHTOB, OCHOBAHUS U () YHIAMEHTEI | DIEKTPOHHBIN
pecypc]|: yaedbnoe nocodbue/ Anekceer C.U., Anekcees [1.C.— DnekTpoH. TEKCTOBEIE
ﬂﬂH}ME.—MEXﬁ%gWQMqECMﬁTI HEHTP MO 00PA30BAHUIO HA KEIE3HOTOPOKHOM

TpaHCcToPHK PO HPUOOFF TR — Pesxum mocryna: http:// www.iprbookshop.ru/45278 . — SBC
CEpTHdJHﬁfPRﬂ?% GdSEEA%ﬂBQﬁﬁ aE 7BAS0006000004 3E

BJ'IE,EI,E.I'IELI, JYyx0oBd T-EITI:HHE ERCaHOPOBHA
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MUWHUCTEPCTBO HAVKHU U BBICHIET'O OFPA3OBAHIS POCCUMCKOUN ®EIEPALIUU
OEJ/IEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEX/IEHUE BBICHIET'O OBPA3OBAHUWA
«CEBEPO-KABKA3CKHNI ®EJEPAJIBHBI YHUBEPCUTET»

[Taturopckuit uncTUTYT ((prmuan) CKOY

MeTonnyeckHe YKa3aHUs
MO OpraHu3anuy 1a00paTOPHEIX padoT 0OyUaronmMxcs
M0 TUCHUIIIMHE « KOHCTPYKIIMU TOPOACKUX 30AaHUH U COOPYKEHUM (OCHOBAHUA U (DYHIAMEHTHI,
METAJUTMIECKUE KOHCTPYKIIUN)»
oA cTyaeHToB HanpasiaeHusa noarotoBku 08.03.01 CrpourtenscTBo
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Coaepxanue

Beenenue
JTaboparopnas padora Nel

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: Webayxora TatTeAHa AnexkcaHgpoBHa
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BBenenne
COBepIIEHCTBOBAHUE M YCKOPEHHE CTPOUTEIHHOTO MPOW3BOACTBA, MOIBEM €T0 HA
KaueCTBEHHO HOBEII yPOBEHBb BO3MOYKHBI MCKIIOUYUTEIBHO TOIBKO 3a CYET
UHAYCTPUAIM3AINN U KOMIUIEKCHON MEXAHM3AIMU OCHOBHBIX TPYIOEMKUX padoT ¢
KOHEUHOM I[€JbI0 MOTHOTO HCKMoueHus pydHoro tpyaa. llupokoe BHempenue
KOMILIEKCHOM MEXAHU3alluh CIOCOOCTBYET COKPANICHUIO CPOKOB CTPOUTENLCTBA U
ero ce0ecTOMMOCTH, TMOBBIIMIEHUI0 HPOW3BOOUTENRHOCTH Tpyaa. B cBow ouepens,
KOMIUIEKCHAsA  MEXAaHW3alusd  HEBO3MOkHA 0€3 HAaChINIEHHs  CTPOUTENLCTBA
HEO0XO0 IMMBIM KOJTHIECTBOM BEICOKOTIPON3BOIUTEIBHBIX MAIIUH U 000PYI0BAHUS.
3a moCIemHUE HECKOJIBKO JET MOSBWINCH MPU3HAKH BO3POKICHUS OTEUECTBEHHOTO
MAIIMHOCTPOEHUS, MPOU3ONLIO  ONPEeAeNeHHOe  OOHOBIEHHWE  HOMEHKIATYPHI
BBEIITyCKAEMOTO 00OpynoOBaHUsA, KOTOpOoe CTano Oo0jee COBPEMEHHEIM W MEHeEe
SHEPrOEMKHUM, MHOSBWJIUCE HOBBIE HOPEONPUATHA. DOJBIIOE KOTUYECTBO TEXHHUKHU
CTamd TPOU3BOAWUTH COBMECTHO C 3apyOeKHBIMM MMAPTHEPAMH MO HOBEIM
TEXHOJIOTUAM C yIE€TOM HOBBIX TPEOOBAHMII.
[Ipencrapnennoe wu3gaHue MO3BONUT OyOymiuM — CHEHUATMCTAM  HAYYUTHCH
OCYIIECTBIATE MOAO0OP HEOOXOAMMOTO KOMIUIEKTA MAmMH W 000pymoBaHUWSA LA
MEXAHW3ALNN CTPOUTEIBHBIX MPOLIECCOB.
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Jlaboparopnast padora Nel
Tema 3 «PACHET OCHOBAHHH 110 JTE@OPMAIIHAM)>

Ile/ib padoThI: M3y4eHNE OCHOBHEBIX ITOJIOKEHUN TEXHUYECKOTO HOPMHUPOBAHM,
O3HAKOMJIEHME C OpuHOMOaMu (POPMUPOBAHMA HOPM, OTPA0OTKA HABEIKOB
VICITOJIB30BAHHS HOPMATUBHO-CIIPABOYHOM JTUTEPATYPHL.
3.1. Onpenenenne pacueTHOTO COMPOTHUBIEHU:A, 0CAI0K OCHOBAHHWH U KpeHa (DyHIaMEHTOB
[lenpro pacuera ocHOBaHMU IO Ie() OPMALIUAM SABJIAETCA OrPAHUUEHHUE A0COMIOTHBIX WITH
OTHOCHTENEHEBIX ITIEPEMENIEHUHN TAKMMH ITPENEIAMU, IIPH KOTOPEIX TAPAHTHUPYETCS HOPMAaJIbHAA
SKCITyaTalysa COOPYKEHHUA U HE CHUKAETCS €T0 JOJITOBEYHOCTE (BCIEACTBUE IO ABICHUS
HENOMYCTUMBIX OOIIMX M HEPABHOMEPHBIX 0CaI0K, TOABEMOB, KPEHOB, U3MEHEHUH PO EKTHBIX
YPOBHEH U MOIOKEHUN KOHCTPYKIMH, PACCTPOUCTB UX COETUHEHUH U T.I1.) [4].
Hedopmarninmu 1 nepemenienna 0CHOBAHUA MOAPA3AENAIOTCA HA: OCAOKH, IPOCAIKH, ITOTEEMEI U
0CanKH, OCEIaHUsA, TOPU30HTAIBHEIE MEPEMETIIEHUS U TTPOBATHL.
B 3aBHCHMMOCTH OT MPUYMH BO3HUKHOBEHUA Ae(opMarin OCHOBAHMA PA3IE€IECHEI HA IBA BUA!
MEPBBIN - Je(pOpPMALH OT BHEIIHEH HATPY3KH HA OCHOBAHHE;
BTOPOU - nedopmanu, He CBA3AHHBIE C BHEIIHEN HATPY3KOM HA OCHOBAHHUE U MPOABISIONINECS B
BHU/I€ BEPTUKAIBHEIX U TOPU30HTAILHEBIX IEPEMENICHUH ITOBEPXHOCTH OCHOBAHMUA.
[To uyBCTBUTENRHOCTH K Oe(opManiaM OCHOBAHUH COOPYKEHUA PEKOMEHAYETCA NOAPA3AEIATE
HA KECTKUE, OTPAHUYEHHO JKECTKUE, THOKHUE (HEKECTKHE) ¥ PA3HOM KECTKOCTH.
K coopy#eHUAM C KECTKON KOHCTPYKTHUBHOM CXEMOU OTHOCAT COOPYKEHHUS, KOHCTPYKI[UH
KOTOPBIX CIENHUATBLHO MPUCITOCOOIEHBI K BOCOPUATHIO YCHJIMH OT Ae(opManin 0CHOBAHUH, B
TOM Y9HCJIE 3a CUET MEPONPUATHH. K KECTKMM CIETYEeT OTHOCUTE HEM3TN0AEMBIE COOPYKEHUS C
OO0BIION BEPTUKAIBEHOM JKECTKOCTHIO U HEM3MEHAEMOU MOBEPXHOCTHO OCHOBAHMA B MJIOCKOCTH
TOOOMBEL (pyHOAMEHTA: OamHu, TPyOBI, SJIEBATOPEI, JOMHEI, OMMOPBEI MOCTOB, CHJIOCHBIE
Kopmoyca, BeICOTHBIE (Oosee 10 saTaxkeit) 3qanua damennoro tuna (L/B Z— 2) u ap. ledopmarim
TAKUX COOPYKEHUH JOMYyCKAETCSI CYATATh PABHOMEPHBIMH M OLIEHUBATh UX a0COMOTHON
CpEIHEN OCAOKOU U KPEHOM (HAKJIOHOM) COOPYIKEHUA Sm.l. K qnciry 3q1aHmil ¥ COOPYKEHUM C
K ECTKOM KOHCTPYKTUBHOM CXEMOH TAKKE OTHOCATCA: 30aHHA MAaHEIBHEIE, OJTOYHEBIE U
KHUPIIMYHBIE, B KOTOPBIX MEKIYITAKHEIE NEPEKPEITHA OIMUPAIOTCS 110 BCEMY KOHTYPY Ha
MOIIEPEUHBIE U MPOAOIBHBIE CTEHBI MJIA TOJIBKO HA IMONEPEYHBIE HECYIINE CTEHBI IIPU MAJIOM MX
[are.
K orpanmaeHHo XeCTKUM PEKOMEHIYETCS OTHOCUTE U3TrH0AaeMBIE NPOTSKEHHBIE COOPY K ECHU,
BEIPABHUBAIONINE Ae(opMaIiuy OCHOBAHUH (B MPEAEAax JOMYCTUMBIX 3HAYEHWI) 34 CUET
mepepacipeneieHus YCUINU B KOHCTPYKIMAX: 3/TaHUS U COOPYKEHUS C PAMHBIMHA U
HEPA3PE3HBIMU K €JIE300€TOHHBIMI KOHCTPYKIIUAMH, C HECYILIUMH IMPOIOJIEHEIMUA 1
MOMTEPEYHBIMH CTEHAMU, C IHa(pparMaMu U JUCKAMH KECTKOCTH B BUIE KEIE€300€TOHHBIX
NEPEKPHITUH (KUPIMUYHEIE, OJIOUHEIE, KPYMHOOJIOUYHEIE, TAHEIBHBIE 3TaHUA U I]. ).
K rubkum (HEXKECTKMM) COOPYKEHUIM, KAK MPABIIIO, CIEIYET OTHOCUTHL M3TH0aeMBbIe
MPOTAKEHHBIE 0OBEKTH, CJIEAVIONIME 3a 0CATKAMH OCHOBAHMA, B KOHCTPYKIIUAX KOTOPBIX
OOMOJHUTENBHEIE YCUIINS U HATIPSAKEHUA HE BO3HUKAIOT: HACHIH, MATIOATAKHBIE 3TAHUA C
0CagOYHBIMH MIBAMU, 3JAHUS C PA3PE3HBIMHU KapKacaMH, 3CTAKAIBL, TAIEPEN U Ip.
K coopyxkeHuAM C pa3HOM KECTKOCTBIO CIEAYET OTHOCUTE OOBEKTEI ¢ HECYILIMIMH
KOHCTPYKITUAMH PA3IMYHOM KECTKOCTH (HATTPUMED, SCTAKAIBI C PA3PE3HBIMUA MPOIETAMU U
COOPYKEHUA U3 METAUTMIECKNX KOHCTPYKIUH ¢ IMAPHUPHBIMU (THOKMMH ) CBA3AMH OTHOCATCSA K
ruOKUM CHCTEMaM, 4 UX MACCUBHBIE (DYHOAMEHTHI - K A0COMOTHO KECTKUM KOHCTPYKIHAM).

Pacuer ocnoBanuu no nedopmManuaM MPOU3BOAAT UCXOOA U3 YCIOBUA

AOKYMEHT MOAMWCAH
5 _ SU, 3nEKTPOHHON MOAMWCHIO

CeprudbIEE LCOOCAIR A BTHUBAR B APYIITAMEHTA (COBMECTHAA Ae(opMalia OCHOBAHUSA U COOPYIKEHUS);
SEAEIN - TPERETTH AU B HATEITHE Gcanku ocnoBanua (ynmamenra (coBMecTHOM nedopmarim

OCHOBAHMSA U COOPYIKEHNA).
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Bnaper

b

[IpenensHueie 3HaueHna gedopmanmii 0CHOBAHUN JOMYCKAETCA NPUHUMATE COrnacHo tadm. 3.1.

3HaueHue ¥, TPUMEHAETCA K COOPYKEHIAM, BO3BOIMMBIM HA OTAETHHO CTOATIMX ()YHIAMEHTAX

HA €CTECTBEHHOM (MCKYCCTBEHHOM) OCHOBAHWHU WJIM HA CBAWHBIX (PYHOIAMEHTAX C OTIEIBEHO

E
CTOAIIAMHA POCTBEPKAMU (JIEHTOYHBIE, CTOI0YATHIE U T.I1.). 3HAYEHUE E—E =08y =0,7;
i

OCHOBdHHA q)}’H,I[HMEHTDB [MPHMECHACTCA K COOPYKCHHUAM, BOSBOAUMBIM Hd CITHHOM MOHOJIUTHOM

KeIe300eTOHHOM () YHAAMEHTE HEPA3PE3HOU KOHCTPYKIIUU (ITEPEKPECTHRIE JIEHTOUHBIE U
IIMTHBIE (DYHJIAMEHTEL HA €CTECTBEHHOM WU UCKYCCTBEHHOM OCHOBAHWUM, CBAWHEIE
()yHAAMEHTEI C JIMTHEIM POCTBEPKOM, IIMTHO-CBANHEIE (PYHOAMEHTEHI U T.10.). [IpenensHrie
3HAYEHUSA OTHOCHUTEIBHOIO MPOTHOA 31aHNM, YKA3aHHEIE B MO3UIMH 3 Tabn. 3.1, npuauMaroT
paBHbIMH (,3(0s/L), a oTHOCHTEnbHOTO Bbirkda - ,25( Zs/L)u. [Ipu onpenencuuu
OTHOCHUTEIBHOH pazHOCTH 0¢aaoK {[0s/L) B no3uuyu 8§ tadm. 3.1 3a L opuHUMAIOT paccTOsSHUE
MEKIOY OCAMHU OJIOKOB (JyHIAMEHTOB B HANIPABICHUHN FOPU30HTAILHEIX HATPY30K.

Ecm ocHOBaHME CI0KEHO TOPU3OHTANBHEIME (C YKIOHOM HE Ooinee 0,1 ), BEigepkaHHBIMHA TT0
TOJIMIIMHE CIOAMH FPYHTOB, OPEAETBHBIE 3HAUEHUA MAKCUMAIBHEIX U CPETHUX 0CAT0K
nomyckaerca ypemmunBathk Ha 20 %.

[Ipenenpubie 3Ha4E€HNA TOIBEMA 0CHOBAHUA, CIOKEHHOTO HA0YXAIOIMMU TPYHTAMHU,
OOMyCKAETCA MPUHUMATE: MAKCUMAJIBHBEIM U CPETHUM MMOABEM B pazmepe 25 % u
OTHOCHUTENBEHYIO PA3HOCTE 0Canok B pazmMepe 50 % COOTBETCTBYIONIUX MPENEIbLHBIX 3HAYEHUN
nedopmanuii, TPUBEAECHHBIX B HACTOAMIEM MPWIOKEHUN, 4 OTHOCUTEIBHEIN BEITHO - B pa3zMepe

0,25( _s/Lu.

Tabmuma 3.1
[Tpenemsurie nedopmaipin ocHOBaHMS (PYHOIAMEHTOB OOBEKTOB HOBOTO CTPOUTENLCTBA
[Tpenensusie nedopmaniti 0CHOBAHUSA
(pyHIAMEHTOM
MaxkcumansHas
Coopykens OTHOCUTEIbHA E, =¥V, E, 4 WM
A Pa3HOCTE Kpen CpemHss
0CamoK u
(jS?L)Ll P QgtE[':I + c1_'E’I:II:I +
.0caaKa, cM
1 ITpon3BOICTBEHHEIE U IPAKIAHCKUE
OTHOOSTAKHBIE U MHOTO3TAKHEIE 3TAHUA C
ITOJTHBIM KapPKacOM:
K eae300eTOHHBIM 0.002 - 10
TO K€, C YCTPOHCTBOM kKene300eToHHBIX mosacoB 0,003 15
VJTM MOHOJIUTHEIX HEPEKPEITHM, 4 TAKKE 3TaHNUA
MOHOJMTHON KOHCTPYKI[UHN
CTAJTBHBIM 0,004 - 15
TO K€, C YCTPOHUCTBOM kKene300eToOHHBIX moacoB 0,005 - 18
VJTA MOHOJIATHEIX MEPEKPBITHA
2 3manud U COOPYKEHUA, B KOHCTPYKIMAX 0,006 - 20
KOTOPHIX HE BO3HUKAIOT YCHUJIAA OT
HEPABHOMEPHBIX 0CaI0K
3 MuorosraxHsie OECKapKACHBIE 3TAHUA C
HECYTIHMIY GTEHAMIL I,
K pYITHBIR A NOANMCHIO 0,0016 - 12
By I BB S AP HIAO Wrani s (0,0020 12
APMUPOBAHU S
|10 xe, ¢ apMupOBAHHEM, B TOM YHCIE C 0,0024 18
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yCTPOMCTBOM K€JI€300€TOHHEBIX MTOSACOB UIN
MOHOJINTHBIX ITEPEKPBITHH, a4 TAKKE 3TaAHNA
MOHOJINTHOW KOHCTPYKIIHHU

4 CoOopyKEeHHS 3JIEBATOPOB U3 KENE300€TOHHBIX
KOHCTPYKIIHI:

pabouee 30aHNE ¥ CUIOCHBIN KOPITYC - 0,003 |40
MOHOJIMTHOW KOHCTPYKIIMU HA OJHOU
(yHIAMEHTHON IJIATE

TO k€, COOPHOU KOHCTPYKIINH - 0.003 |30
OTAEIBHO CTOATIMH CUIOCHBIN KOPITYC " 0.004 |40
MOHOJMTHON KOHCTPYKIIUHU

TO %€, COOPHOM KOHCTPYKIIHUH - 0,004 130
5 JIeimoBe1e TPpYOEI BEICOTOM H, M:

H L 100 - 0,005 |40
100 <H O 200 - 1/(2H) (30
200 <<H 0O 300 - 1/(2H) (20
H = 300 . 1/(2H) |10
6 JKectkue coopyxkenus Beicorou 10 100 m, - 0.004 |20

KpPOME YKa3aHHBIX B NO3UINAX 4 U 5

7 AHTECHHBIE COOPYKEHUA CBA3U:

CTBOJIBI MAUT 3a3€MJICHHEIE - 0,002 120
TO K€, JIEKTPUIECKH U30TUPOBAHHBIE - 0,001 (10
OamHm pagmo 0,002 - -
OamHM KOPOTKOBOJIHOBEIX PaINOCTAHINN 0.0025 -

OamHu (OTACIbHEIC OJIOKH ) 0,001 -

8 Omopsl BO3OYIIHBIX JIMHUH 3JIEKTPONEPETAUN:

MPOMEKYTOUHBIE TIPSIMBIE 0,003 - -

AHKEPHBIE U AHKEPHO-YTI0BEIE, MpomexyTogHbie |(0,0025
VT JIOBBIE, KOHIIEBBIE, TOPTAIBI OTKPBITHIX
pacIpeneIMTEIbHEIX YCTPOMCTB

CHEIUATEHBIE TEPEXOTHBIE 0,002 - -

B npoekrax coopykeHHi, pacueTHas 0CaaKa KOTOPBIX MPEBEIMIAET § CM, CIEAYET, KAK MPABIIIO,
MPENYCMATPHUBATE COOTBETCTBYIOIIMH CTPOUTEIBHEIN ITOTEEM COOPYKEHMA, a4 TAKKE
MEPOIPHUATHSA, HE NOMMYCKAONINE N3MEHEHUH ITPOEKTHBIX YKJIOHOB BBOJOB M BEIITYCKOB
WHKEHEPHBIX KOMMYHHUKAIIHH.

Pacuer nedpopmaiii OCHOBAHMA JOIMYCKACTCA HE BEIMOJIHATE, ECIIU CPEIHEE TABIECHHUE MO
(pyHIaMEHTaMI HE MPEBBIIIAET PACUETHOE CONPOTUBIEHUE TPYHTOB OCHOBAHUS U BBIITOJIHACTCSA
OTHO W3 YCIIOBUIM:

4) CTENEHb U3MEHYUBOCTH CKUMAEMOCTH OCHOBAHWA MEHBIIE ITPENEIBHOM, CTETIEHD
M3MEHUMBOCTH CHKMMASMOCTH OCHOBAHUA [1 ] OnpeaeastOT OTHOUICHUEM HAUOONBIIETO
3HAUEHUA MPUBEAEHHOTO MO rayOnHe Moaynsa qed)opmanu rpyHTOB OCHOBAHUA B MPEAEIax

IaHa COOPYIKEHUA K €r0 HAMMEHBIIEMY 3HAYEHUIO;

0) MHKEHEPHO-TE0JIOTHUECKHUE YCIIOBUSA IUIOMIAIKA CTPOUTENBCTBA COOTBETCTBYIOT 00/1aCTH
MPUMEHEHUA TUITOBOTO MPOEKTA;

B) TPYHTOBEIE YCIOBHS IUIOMIAAKHN CTPOUTENIECTBA COOPYKEHUH, TEPEIMCICHHBIX B Ta0mI. 3.2,
OTHOCATCA K OJHOMY U3 YKA3aHHBEIX BAPUAHTOB.

Bnanern

Tabdmua 3.2
Kpurepun JOmyeTHMOCTH TPUMEHSHHSA THITOBBIX POEKTOB
CoopyxeffroHHON NOANMCHIO BapuanTel rPyHTOBEIX YCIOBUU
Ceptudp HE'T-[ LLUUUUUSSEYABOBYOLLU0E FBEAQUUUDUULDUUG SE
J- TIRQHROACTEERIBIE, 3AAMN
OnHOSTaNKHBIE C HECYNIUMHM KOHCTPYKIUAMY,  [KpymHo0010MOUHEIE TPYHTEI IPU COAEPKAHUN
0
MAJIOYYBCTBUTC/IBHEIMHM K HEPABHOMEPHBIM zanmonuurens meuee 40 %

NelcTEMTENEH: C
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K €eJ1e300eTOHHBIN KAPKAC HA OTAEIBHBIX
(pyHZAMEHTaxX MPH MAPHUPHOM OMHPAHUH
(pepm, purenemn), 1 ¢ MOCTOBEIMU KPAHAMM
rPy30M0AEEMHOCTEIO 10 50 T BKIIOUUTEIEHO
MHOTO3TAXKHBIE 0 6 ATAKEH BKJIIOUHUTEILHO C
CETKOH KOIOHH He 001ee 6 _9 M

2. JKuneie 1 00nIeCTBEHHEIE 3TaHUI
[TpamoyromeroM (hopMeI B miiane 0€3
MepPenaaoB MO BEICOTE C MOJHBIM KAPKAaCcOM U
OeckapKacHbIE C HECYIIMMM CTEHAMHA U3
KUPIWYA, KPYITHBIX OMTOKOB WIH MAHENEH:

a) MPOTSKEHHBIE MHOTOCEKIIMOHHEBIE BEICOTOU
1m0 9 sTaxen BKITOUHTEIbHO;

0) HecOMOKMpPOBAHHBIE DAIIEHHOTO TUITA
BLICOTOH 10 14 sTaxkel BKIIOUYHUTEIBHO

[Tecku mro00M KPYMHOCTH, KPOME IEIJIEBATHIX,
MJIOTHBIE U CPETHEN TUIOTHOCTH

[Teckn nmr000I KPYMHOCTH, TOJIBKO TUIOTHBIE
[Tecku meuteBaTEIE TPH KOY(DPUITHEHTE
mmopucTOoCcTH € _ (1,65

Cymecn mpu e _ (0,05, cvrimuHKHA OpH € _ (1,85
4 CIAHEL npy € [ 093, eCnu Auanasox
M3MEHEHUA KOA(P(PUIIeHTa MOPUCTOCTH ATHUX
IrPYHTOB Ha ruiomaake He npessimaer 0,2, a IL
_ 0.5

ITecku. Kkpome nbLerarTeix, npu ¢ [ 0,7 B
COUETAHUM C TITMHUCTBIMHM TPYHTAMH IIPH € <

0,5ull <0,5

HE3dBHCHUMO OT IMOPAOKA UX 3dJICTAHHA

OITPEJAEJTIEHUE PACUHETHOI'O COITPOTUBJIIEHUA TPYHTA OCHOBAHUA [4]. [Tpu
pacuere nedopmanuii 0CHOBaHUA (PYHIAMEHTOB C MCITOJIB30BAHNEM PACUETHEIX CXEM B BUIE
TUHENHO Oe()OpMUPYEMOTO HOIYHOPOCTPAHCTBA € YCIOBHBIM OTPAHUYEHHUEM I'TyOUHBI
cxuMaeMou Tonmu Hc. u, cpennee naBieHue moa mogomBon (PyHAAMEHTA P HE JOMKHO
IPEBBIIIATE PACUETHOTO CONPOTUBIICHUA FTPYHTA OCHOBAaHMA R, onpenensaemoro mo gpopmymne

R = FE:J-:ﬂ [Mrksbﬁl + M dy + [:Mq - 1]'&’1:'];1‘1 +M, ':H]’

(3.1)

rae el u _¢2 - kosdpunmenTs! yeaoBuil padoTel, mpuHUMAaeMsie mo tadm. 3.3; k -
KO3(D(PUIIUEHT, TPUHUMAEMBII PABHBIM €QUHUIIE, ECIH MPOYHOCTHBIE XAPAKTEPUCTUKHA TPYHTA
(ZII u clI) onpeneeHpl HENOCPEACTBCHHBIMH HCIBITAHUAME, M K = 1,1, €ClIM OHM NPUHATHL IO
Ttad.1MuaM; M —, Mg, Mc - koa¢d pummenTsr, mpuanmaemsre mo tadn. 3.4; kz - koaddurmenr,
IIpUHUMAaeMBIH paBHBIM eauHuIe Ipu b < 10 M; kz=z0/b+ 0,2 opu b LI 10 M (3aece z0 =8 m); b
- MU PUHA TOOOMBE (PyHAAMEHTA, M (ITpU 0ETOHHOU WK ME0EHOYHOM MOATOTOBKE TOIIIMHON
hn monyckaerca ypenuuupaTh b Ha Zhn), OII - ocpennenHoe pacueTHoe 3HAYEHHUE YIACTBHOTO
BECA TPYHTOB, 3AJIETAIONINX HUKE MOAOMBH (pyHIaMeHTa (MPU HATMYUH OOA3EMHEBIX BOJ
OIIpeIeNAeTCs ¢ VUETOM B3BEIIHBAIOINErO JeiicTBuA Boabl), KH/M3; L'l - TO e, aisg rpyHTOB,
3aJerarommx BeIME nonomsel (pyHgamenTta, kH/m3; cll - pacaernoe 3HaueHne yiensHoro
CIIETIJICHUS TPYHTA, 3JIETAF0NIET0 HeIMMOCPEACTBEHHO Mo moxomBoi pynmamenTa, klla; db -
rIyOHHA MOABANA, PACCTOSHUE OT YPOBHS INIAHUPOBKU A0 MOJIA MOABANA, M (/14 COOPYKEHUH C
ITOJTBAJIOM TJIYOMHOM CBBITIIE 2 M MIPUHUMAIOT PaBHEIM 2 M); d1 - TiryOuHa 3amoxeHns
(pyHAaMEHTOB, M, OECITOIBANBHBEIX COOPYKEHUH OT YPOBHS ILJIAHUPOBKU U OPUBEICHHAA
rayOMHAa 3a10KEHNA HAPYKHBIX U BHYTPEHHUX (DYHIAMEHTOB OT IMOJIA MOABANIA, ONpeaeaseMas

no (popmyie
dl =hs + het _cf/ _ 11,

(3.2)

31eck hS - TonmMHa C10s rPyHTA BREIIIE MOAOMIBEL (PyHIaMEHTA CO CTOPOHEI MOABAIA, M; het -

TOJLIMHA KOHCTPYKUKH 00714 noapana, M. Hcf -

pacucTHOC 3HAUCHHUC YICIIBHOTO BCCd

KOHCTpYKITHH moya moasana, kH/m3. Ecmu dl > d (d - rnyOuna 3amoxenus pyHmaMmeHTa Ot
YPOBHS IJIAHUPOBKH ), B (popmyie (3.1) npuaumarot dl = d u db = 0. [Tpu mmurHbIX

pyrnamentax,za dloapEaMMAaOT HAMMEHBIIYIO TJIYOUHY OT ITOJOMIBEI IUTHTHL 10 YPOBHS

MIaHUPOBKIL. O HOM IOATERO

BECAHOADOBHA

3HaveHHd Kod(p(pUIIeHTOR YC.I0BHH padoThl Licl u Lic2

I‘E:}’;HTH_.G 10 15,08 2025 &!

= Koaddurment ~c2 a1 COOPYIKEHUI ¢
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KECTKOM KOHCTPYKTUBHOM CXEMOU NPU
OTHOTLEHUH JITMHEI COOPYKEHHUS WU €r0
otceka K Beicote L/H, paaoMm
4 1 Oonee 1.5 u meHee
KpymHo0010MOUHEIE € TECTAHBIM 1.4 (1.2 1.4
3aMOJTHUTENIEM U TIECKU, KPOME METKUX 1
MLELIEBATHIX
[Tecku Menkue 1.3 |1.1 1.3
[Iecku mIBI/IEBATHIE: MAJTOBIAKHEIE H 1,25 |1.0 1.2
BJIAKHBIE HACBIMIIEHHEIE BOTOH 1.1 1.0 1.2
['minucreie, a Takxke kpynaooonomounsie 1,25 (1,0 1.1
C TJIMHUCTEBIM 3aIIOJTHATEIEM C
MOKA3aTeIeM TEKYIECTH TPYHTA WIH
saponuutena [L O 0,23
To e, npu 0,25 < 1L 0O 0,5 1.0 1,1
To xe, mpu 1L > 0.5 1.0 1.0

Hos ppixnblx neckop UCl =_¢2 =1. Jid 3na8ui ¢ THOKOH KOHCTPYKTUBHOU ¢XeMOH [1¢2 =1,

Tadmua 3.4
3HaYeHUd KD?[})_{I]HHHE:HTDE MLI, Mg, Mc

KosdpumimenTs Yron Kos(duimenrsr
YT0oa BHYTpEHHET 0 BHYTPEHHETO
tpenus Ul rpan. |MC Mq Mc Tpenus LI, MLC Mq Mc

rpa.

0 0 1,00 3,14 23 0,66 3.65 6.24
| 0,01 1,06 3,23 24 0,72 3.87 6.45
2 0,03 1,12 3,32 25 0,78 4,11 6,67
3 0,04 1,18 3.41 26 0,84 4,37 6,90
4 0,06 1.25 3,51 27 0,91 4,64 7.14
5 0,08 1,32 3,61 28 0,98 4,93 7.40
6 0,10 1,39 3,71 29 1,06 5,25 7,67
7 0,12 1.47 3,82 30 1,15 5.59 7,95
8 0,14 1.55 3,93 31 1.24 5.95 8.24
9 0,16 1,64 4,05 32 1,34 6.34 8.55
10 0,18 1,73 4,17 33 1.44 6,76 8.88
11 0,21 1.83 4,29 34 1,55 7,22 0,22
12 0,23 1,94 4,42 35 1,68 7,71 0,58
13 0,26 2.05 4.55 36 1,81 8.24 9.97
14 0,29 2,17 4,69 37 1,95 8.81 10,37
15 0,32 2.30 4.84 38 2,11 9.44 10,80
16 0,36 2,43 4,99 39 2,28 10,11 11,25
17 0,39 2,57 5,15 40 2,46 10,85 11,73
18 0,43 2.73 5,31 41 2.66 11.64 12,24
19 0,47 2.89 5,48 42 2.88 12.51 12,79
20 0,51 3,06 5,66 43 3,12 13,46 13,37
21 0,56 3.24 5.84 44 3,38 14,50 13,98
22 AOKYMEHT Il m 3.44 6,04 45 3,66 15,64 14,64

Ceptucoukatr: 2C0000043ESABBBY952205E7BAS00060000043E
snanenPa ey THEREHATEHIBI TR n Z1I veTaHARIMBAIOT NPU JOBSPUTEILHOM BEPOSITHOCTH [,

mpuHUMaeMon Ay pacuetos 1o Il mpexpentnomy cocrosHuto pasuoi 0,85. Ykazanusie

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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- HOPNARHOTS HATDALREHI

XaPAKTEPUCTUKHN OMPEAETAIOT IJIA CJIOS TPYHTA TOMIIMHOMN Z HUKE MOOOIIBE (PyHIAMEHTA: Z =
b2upub<10muz=z1 +0.1bopub Z 10 M (31¢ece z1 = 4 M). Ec.IH TOMIA FPYHTOB,
PacHoI0KEHHBIX HUKE MMOIOMIBE (DYHIAMEHTOB WJIH BEHIIIE €€, HEOTHOPOIHA IO IIyOuHe, TO
MPUHUMAIOT CPETHEB3BENIEHHBIE 3HAYEHUSA €€ XAPAKTEPUCTHK.

PacueTrHrle 3HAUEHNA YIEILHOTO BECA TPYHTOB U MAaTepHaia IoJia Mo Bana, BXOANIIMIE B
¢opmymy (3.1) gomyckaeTca MPUHUMATE PABHBIMI HOPMATUBHEIM 3HAYEHUAM. Y OEITbHBIN BEC
TPYHTOB, 3AJIETAIONIUX HUKE YPOBHS MOA3EMHBIX BOM, JOMKEH MPUHUMATLCA C YUETOM
B3BEMIMBAOMIETO MTEHUCTBUA BOILI TPH KOA(PdutireHT GpribTpanuu ¢ios rpyara donpiue 1010-5
m/cyT 1 IL > 0,25 (s rauHucTeIX TpYHTOB). [Ipn pacnonokeHnu HUKe YPOBHA TPYHTOBBIX BOJI
CJIOA [PVHTA ¢ KOdpdrunueHToM Qunbrpanun Meaee 1 - 10-5 m/cyr u [L > 0,25 (mns rmmHucThIX
TPYHTOB) €T0 YAETLHBIA BEC MPUHUMAETCS 0€3 ydeTa B3BEUIMBAIOMIETO AEUCTBUS BOJBI, IJIA
onpeaencHusa (Jzg B YTOM CJIOE U HUKE €r0 CICIYET YUUThIBATL AABICHUE CTOI0a BOBI,
PacmoI0KEHHOT O BBIIIE ATOTO CIOA.

@opmyity (3.1) momyckaercs mpuUMEHATE ITpu 000U (popme (pyHIaMEHTa, €CIIM €T0 MOO0MIBA
uMeeT (popMy Kpyra I MPABUIEHOTO MHOTOYTOIBHUKA TJIOMIAAEI0 A, 3HaAUeHWE b mpuHUMAroT

PaBHBIM w.,"ﬁﬁ

OmnpeneneHnue pacueTHOTO COMPOTUBIECHU OCHOBAHUN R, CII0KEHHBIX PBIXJIBIMU MECKAMU,
TMOJIKHO BBEIMOJHATHECA HA OCHOBE CIIEIMAIBHBIX UCCIET0BAHWH. JHaUYeHue R, HalmeHHoe oA
PEIXJIEIX TTecKOB Mo (popmyste (3.1) npu —c¢l =1 u Oc2 = 1, A0IKHO YTOUHATHCA I10
pe3yiabTaTaM UCIBITAHUH mITamIa (He MeHee Tpex ). Pasmeps u popma mrammna g0KHEL OBITh
Om3kuMH K (POPME B pazMepaM MPOEKTUPYEMOTO (pyHmamenTa, HO HE meHee (0,5 m2. 3nauenue
R BerumncafgroT Ha TiiyOuHE 3am0keHua (PyHIaMEHTA, ONPENEIAEMON OT YPOBHS IUIAHUPOBKH.
Pacuernoe conmporuBnenne R ocHOBaHMA, CI0KEHHOTO KPYTHOOOI0MOUYHEIMH TPYHTAMH,
BEIYUCIIAIOT MO (popmyre (3.1) HA OCHOBE PE3YyIABTATOB HEMOCPEACTBEHHBIX ONPEAEIEHUN
MPOYHOCTHBIX XAPAKTEPUCTUK IPyHTOB. Ecmu cogepsxanue 3amomnurens npessimaet 40 %,
3HaueHUE R 10ITyCKaeTcs OnpenesaTeh Mo XapakTEPUCTUKAM 3AITOJTHUTEILA.

[IpegBapurensueie pazMepsl (PYHOIAMEHTOB HA3HAYAKOT MO KOHCTPYKTUBHEIM COO0PaK CHUAM
VLT UCXOMS M3 3HAYEHUM PACUETHOTO COMPOTUBAEHUA TPYyHTOB 0CHOBaHus RO. 3nauenmsanvm RO
OOIMyCKAETCA TAKKE MOIb30BATHCS I OKOHIATEIEHOTO HA3HAYEHUA Pa3MePOB (PYHIAMEHTOB
coopyxenuu I1I ypoBHA OTBETCTBEHHOCTH, €CITM OCHOBAHUE CIIOKEHO TOPU30HTAIBHEIMH (YKIOH
He Oonee 0,1), BeIAEpKAHHBEIMU MO TOJMIMHE CIOAMHU I'PYHTA, CKUMAEMOCTE KOTOPEIX HE
M3MEHAETCA B IIPEAEIax TIyOUHEL, pABHOW ABOMHOM IMPUHE HAMOOIbIEro (pyHaaMeHTa,
CUMTAsA OT €r0 MOJOIIBEI.

[Tpn Hammumu B mpenenax CxuMaeMou TOJMIM 0CHOBAHUA HA TIIyOHUHE Z OT MOIOMIBEI
(pyHIaMeHTa CiI0sa TPyHTa MEHBILEH MPOYHOCTH, 4EM IMMPOYHOCTh TPYHTA BBIMIENEKAIIUX CIOEB,
pasMephl (pyYHIaMeHTa JOJKHEL HA3HAYATECA TAKHMH, YTOOBL IS CYMMapPHOIO HAPSKCHUA _ 7
obecneunpaIoch yenopue _z=(Hzp- —z[O)Y+ Zzg — Rz, rae —zp, OzO0 u Ozg -
BEPTUKATBHEIE HATIPSKEHUS B TPYHTE HA TyOuHe z oT mogomBel (pynaamenTa, klla; Rz -
pac4eTHOE COMPOTUBIIEHUE IPYHTA MOHWKEHHOM MPOYHOCTH, Klla, Ha riryOune z, Berancinennoe

mo opmyte (3.1) msa yenoBHOro (pyHOAMEHTA IIUPUHON bz, M, paBHOH b, = ,",_15 + a* —a,roe
Az=N/lzp;a= (1l -b)/2, 3mecs N - BepTukanbHas Harpy3ka Ha OCHOBAaHUWE OT (pyHIaMeHTa; | u
b - pnmuHa 1 mmpuHa (PyHIAMEHTA.

OITPEJIEJTEHHUE OCAJIKHN OCHOBAHWS ®VH/IAMEHTOB. Ocaaxy ocHOBaHuS
(yHmameHra s, CM, C UCIIOJIb30BAHUEM PACUETHOU CXEMBI B BUJIE TUHEUHO Oe()OPMUPYEMOTO
[OJTYIPOCTPAHCTBA OMPEAEILIIOT METOJOM IIOCIOIHOTO CyMMHPOBAHHS 110 (hopmyite

5 = ﬁE:‘E | Oy i~ Ty, L:I '|' EE:_ “'zr (33)

1
[OKYME EFF¥ NOANVCAH Be i . )
rae O - Gospasmepupii H@@&b@uuuem paeubiit ,8; Ozp.l - cpenHee 3HAUEHUE BEPTHKATLHOTO

1115 (,I[EUIEE BEPTUKAILHOE HAIPAKEHNUE) OT BHEIIHEH HATPY3KH B 1-M
CI0€ TPYHTA IO BEpTHI{HJTH OpOXOAANIEH uepes UeHTp noaomsel pynmgamenra, klla; hi -

. TOJIMINHA ] 1-r0 104 TpyHTa, CM, IPUHUMAEMasd HE oonee 0,4 nmmpunsl pyngamenra; Ei - mogyne
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nedopMmany i-ro o TPYHTA 10 BeTBH NEPRUYHOTO Harpy:xeHud, klla; L1zL1.1 - cpenuee
3HAUEHWUE BEPTUKAIBHOTO HAMIPSKEHUS B 1-M CIIO€ TPYHTA 10 BEPTUKAIN, TPOXOIANIEN Yepe3
LIEHTP NOIOOMIBHI (pyHIaMEHTA, OT COOCTBEHHOTO BECA BEIOPAHHOTO MPH OTPBIBKE KOTJIOBAHA
rpynra, klla; Ee,1 - mogyms nedopmarin 1-ro Caos rpyHTa M0 BETBU BTOPUUHOTO HATPYKEHUA
(IIpU OTCYTCTBUM OIBITHBEIX OmpeneneHun Monynsa aedopmanuu Ee,l nua coopyxennit 11 u 111
yPOBHEM OTBETCTBEHHOCTH Oomyckaercsa npuHumars Ee,1 = SE1.), klla; o - wucno cioes, Ha
KOTOpEIE pa3duTa cxxumMaemas TOImIaA.

Pacnpenenenne BepTHKANLHBIX HAMPAKEHUH M0 TIyOHHE 0CHOBAHUSA NPUHUMAIOT B
COOTBETCTBHMH CO CXEMOH, MpUBENEHHON HA puc. 3.1. CpenHue 3HAYCHHAS HANIPSKEHUNH _ Zp.1 U
_z[ .l B 1-M cJI0€ TPYHTA JOTYCKAETCS BEIUMCIIATE KAK TTOJIYCYMMY COOTBETCTBYIONINX
HAMPSKEHUNA HA BEPXHEH Z1-1 ¥ HIKHEN Z1 TPaHUIax CII0s.

[Tpu BO3BEnEHMN COOPYKEHHA B OTPHIBAEMOM KOTJIOBAHE CAEAYET PA3IMIATh TPU CIEOYIONINX
3HAUEHUA BEPTUKATBHEIX HAMPKEHUN: LZg - oT cOOCTBEHHOrO Beca TPyHTA 10 HAYaAIa
CTPOUTE.ILCTBA; _ZU - [10C.1C OTPLIBKK KOTIOBAHA;, _Z - ITOC/IC BO3BCACHUA COOPYKCHHA.
i p;  YCIOBHEBEIE 0003HAUCHUS:

—"ﬁﬁ* ————— ﬂ DL - ormerka mranupoeku; NL - ormerka
" b s s TIOBEPXHOCTH TIpUpOIHOTrO penbeda; FL -
b % OTMETKA MoAOmBE (pyHaamenTa; WL -
YPOBEHE NOA3EeMHEIX BOI; B,C - HimxH A
wun g rpanuna cxxumaemoi tornw; d u dm - rmybuna
Lid 3amoKeHus (PyHIgaMeHTa COOTBETCTBEHHO OT
\Tzgl. YPOBH: IIJIAHHPOBKH H IMTOBEPXHOCTH
MPUPOTHOTO penseda; b - mupuna
FE pynmamenra; p - cpeHee TaBIeHHE MO
nonomBou (pynaamenTa, Lzg u L1zg,0 -
IR SNREERRN ST RN BEPTUKAILHOE HANIPAKEHHE OT COOCTBEHHOT 0
N AN 1N NN ~ BecaTPyHTA Ha ITyOMHE Z OT MO JOIIBEL
.,. e AC bynaameHTa m HA YPOBHE MOJIOUIBEL _Zp |

_7p,0 - BepTUKATBEHOE HATIPSAKEHUE OT
BHEILHEHW HATPY3KU HA TIIYOUHE Z OT MOJOMIBEI
GbyHIAMEHTA W HA YPOBHE NOJAQUIBbL, _Z_,1 -
BEPTUKAILHOE HAMPAKEHUE OT COOCTBEHHOT O
BECA BBIHYTOTO B KOTJIOBAHE TPYHTA B
CEpeINHE 1-T0 CI0s HA TNIYOMHE Z OT MO OIIBEI
¢pynmamenTa; He - rmyOuHa cxnmMaeMoit
TOJIIIN

Puc. 3.1. Cxema pacnpeneneHus BEPTUKAILHBIX HAMIPSAKEHUN B TMHEUHO -
aegopMUPyEMOM HOTYIIPOCTPAHCTBE

[Tpu onpenenenuu cpeaHed 0caaku 0CHOBaHUA (pyHmameHnTa 5 Bce BeMunHEB! B (hopmyiie (3.3)

OOIMYCKAETCS OTPEAEIATE A4 BEPTUKAIH, MPOXOIANIEN UEPE3 TOUKY, JIEKAMIYIO ITOCEPEIUHE

MEKIY LEHTPOM U YTIIOM (A1 IPAMOYTONBHEIX (PYHIAMEHTOB) WM HA pacCTOAHUM 1¢ = (1] +

r2)/2 ot uenrtpa, rae rl - BHyTpeHHUH, a I2 - BHEMITHUN PAOUYC KPYII0r0 WJIH KOIBIEBOTO

(¢yamamenra (g kpyriaoro ¢pyngamenra rl = 0).

BepTURATEHEIE HAIPAKSHUA OT BHEINHEW HATPY3KH _Zp = _Z - _ZU 3aBHCAT OT PasMepoB,
(pOpMBL U TITyOMHEI 3AI0KEHUA (PyHIAMEHTA, pACHPENEIEHU JaBICHUA HA TPYHT I10 €T0
TOONUIBE U CBOUCTB IPYHTOB OCHOBAHUA. [JIA MIPAMOYTOJIBHBIX, KPYTJIBIX M JIEHTOYHBIX
(pyHaaMeHTOR 3HaueHus (zp. Klla, Ha rnydMHE Z OT N0A01BL PYHAAMEHTA IO BEPTHKANH,

QKYMEHT NoanwncaH
npuxﬂﬂﬂy.%ag@a ga mﬂﬂmﬂm ONpEeneLIoT 00 popMyie
iz ) 2SYgRI3E9ABEB952205E7BAS000600000435  (3.4)

1 e p - Cpeines fABIEHIE Tioa monowmBol GyHaMenTa, klla. — - koopurpent, mpunumaempIi

1o TE:lUJI 3. :v B 3aBHCHMOCTH OT OTHOCHTE.IbHOH IMyOUHbL _, paBHOii 2z/b; b - mupunHa mwm

MeH" | 9 a8 A0 1Y L8
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nuamerp pyuaamenta, | - nmuna pynmamenta. J[ng GpyHaaMeHTOB, MMEIOTIUX MTOJAOIIBY B (pOopMe
IIPABUIBHOIO MHOTOYIOJBHUKA € ILTOLIAABK A, 3HAYSHUS _ OPUHUMAKT KAK A1 KPYIIbIX
(pyHIAMEHTOB PaguyCoOM T = A/

Tabmuma 3.5

3nauenus KoapduurenTa [, 0PUHUMAEMOTO B 3aBUCUMOCTH OT 3HaueHus [ = z/b

KospuuueHT — 115 (yHIaMEHTOB
_ IPAMOYTOIBHEIX ¢ COOTHOINIEHHEM cTopoH _ = /b,
B KPYIIBIX  |PaBHBIM HEHTDE] IIIIBHE
1,0 1.4 1.8 2.4 3.2 5 ( )
0 1,000 1,000 |1,000 (1,000 [1,000 (1,000 |1,000 |1,000
0.4 0,949 0,960 10,972 10,975 10976 10,977 (0,977 (0,977
0.8 0,756 0,800 0,848 0,866 |0.876 0,879 (0,881 0,881
1,2 0,547 0,606 (0,682 10,717 |0,739 10,749 (0,754 0,755
1.6 0,390 0,449 10,532 0,578 |0,612 0,629 (0,639 0,642
2,0 0,285 0,336 (0,414 0463 |0,505 0,530 (0,545 0,550
2.4 0,214 0,257 10,325 0,374 (0419 10,449 (0470 (0477
2.8 0,165 0,201 (0,260 0,304 |0,349 ]0,383 [0.410 (0,420
3.2 0,130 0,160 10,210 10,251 10,294 10,329 (0,360 |0,374
3.6 0,106 0,131 0,173 0,209 0,250 10,285 |0,319  [0,337
4.0 0,087 0,108 (0,145 0,176 |0,214 0,248 (0,285 (0,306
4.4 0,073 0,091 0,123 ]0,150 |0,185 0,218 (0,255 (0,280
4.8 0,062 0,077 (0,105 0,130 |0,161 0,192 (0,230 |0,258
5,2 0,053 0,067 (0,091 (0,113 |0,141 |0,170 {0,208 (0,239
5,6 0,046 0,058 0,079 10,099 (0,124 0,152 [0,189 0,223
6.0 0,040 0,051 0,070 0,087 (0,110 0,136 (0,173  |0,208
6.4 0,036 0,045 10,062 10,077 10,099 10,122 [0,158 ]0,196
6.8 0,031 0,040 10,055 (0,069 10,088 0,110 0,145 0,185
7.2 0,028 0,036 (0,049 10,062 0,080 0,100 [0,133 0,175
7.6 0,024 0,032 (0,044 10,056 |0,072 0,091 (0,123 (0,166
8.0 0,022 0,029 0,040 0,051 |0,066 0,084 (0,113  |0,158
8.4 0,021 0,026 (0,037 10,046 |0,060 0,077 [0,105 0,150
8.8 0,019 0,024 (0,033 0,042 |0,055 0,071 {0,098 0,143
9.2 0,017 0,022 10,031 0,039 10,051 10,065 0,091 |0,137
9.6 0,016 0,020 (0,028 0,036 [0,047 0,060 (0,085 0,132
10,0 10,015 0,019 0,026 0,033 0,043 0,056 (0,079 0,126
10,4 10,014 0,017 0,024 10,031 |0,040 ]0,052 (0,074 0,122
10,8 10,013 0,016 10,022 10,029 10,037 10,049 0,069 |0,117
11,2 10,012 0,015 (0,021 0,027 |0,035 0,045 (0,065 0,113
11,6 10,011 0,014 (0,020 10,025 0,033 0,042 (0,061 0,109
12,0 10,010 0,013 (0,018 10,023 0,031 0,040 (0,058 0,106
BeprukansHO€ HANPSKEHUE OT COOCTBEHHOTO BECA TPYHTA HA OTMETKE MTOJOMIBEL (DyHIAMEHTA
—_z[O = Zzg- Zzu, klla, Ha rnyduHE Z OT NOJOLIBLL OPAMOYIOJIbHBIX, KPYIJIBIX H JICHTOUHBIX

() YHIAMEHTOB ONPENENAIOT MO (popmyne

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

-~ T T P ———
) 43E9ABBRO! 05ETBA i =
\ L] B, II I.1JI -\'.'.'I - I"_I'_ll'\..'l'\..'l'\..'l'\..'l'\..' F '\.If_'l F _-ci'\..ll'\..'lidl.l'\..'l I 'l_lll'\..'l'..'l'..ll'..'ll.'l'.'I|.'I|.'I|.'I|.'I Tl

Bnageney, lLLleBayxoB:

1 1dThbHAHa AJIeKCaHOpPOBHA

p—— S . A0 A0 SNTT - 40 (0 ANaT
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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Puc. 3.2. Cxema K OnpeneneHnuio BEPTUKAIBHEIX HATIPSKEHUM B OCHOBAHUM PACCUYUTBIBAEMOTO
(pyHmameHra ¢ yueToM BAUAHUSA COCETHETO (PyHIaMEHTa METOIOM YTJIOBEIX TOUEK: 4 - CXeMa
PACIIOIOKEHUSA PACCUYUTHIBAEMOTO | 1 BnuAroniero pynaaMmenTa 2; 0 - cxema pacmoI0KEHUA
(GMKTHBHBEIX (VHIAMECHTOB ¢ VKA3aHHUEM 3HAKA HAIPIKCHUE _ zp,c| - B opmyre (3.6) mox
yTa0M ]J-TO (pyHIameHnra

HuxHroro rpanuily C:KxMMaeMOoH TOIIIM OCHOBAHUS NPUHUMAIOT HA TiyOuHe Z = He, rae
BEINIONIHAETCA yenorne Lzp = 0.5 _zg. [Ipu »ToM IIyOHHA CKUMAeMOH TOIIIH HE JOKHA OBITH
MeHbuie Hrin, papHoii b/2 npu b Z 10m, (4 +0,1b) opu 10<b 0 60 M1 10 m mpu b > 60 wm.
Ecmm B mpeaenax rimyOuHer HC, HAMAEHHOM MO YKA3aHHBIM BEIIIE YCIOBUAM, 3AJIETAET CIIOM
rpyaTa ¢ monyiaem aedopmarnuu E > 100 MIla, cxxmnmaemyro Tommy 100yCKaeTcss IPUHUMATE 10
KPOBJIM 3TOTO TPYHTA.

Ecmm naiigenHas mo yKa3aHHBIM BBIIIE YCIOBUAM HHKHSAS TPAHULA CAKUMAEMOM TOJIIIN
HaxXOJUTCA B CJI0C PYHTA ¢ MoayaeM achopmauuu E O 7 MIIa unn Tako ¢noi 3aneract
HEMOCPEICTBEHHO HWKE rmyOuHEl z = HC, TO 3TOT CI0M BKIKOUAKOT B CKMMAEMYHO TOJILY, 4 34
He mpunmmaroT MUHUMATEHOE U3 3HAYEHWN, COOTBETCTBYIONIMX MOOMIBE CJIOS WM TTyOHHE,
[1€ BBIIOIHACTCA yenopue Lzp = 0,2 _zg,

[Tpu pacuere ocagku pa3IMYHBIX TOUEK IUIATHOTO (pyHIaMEHTa TTyOUHY CKUMAEMOM TOJIIIN
OOMYCKAETCA MPUHUMATE ITOCTOAHHOU B IPEEIax BCEro Iurana (pyHgameHra (Impu OTCYTCTBUAM B
€€ COCTaBe TPyHTOB ¢ moayneM aedopmanuu E > 100 MITa).

Jlns mpeaBapuTenbHBIX pacueToB aedopmanuil oCHOBaHUA (PyHaaMeHnToB coopyxenuit 11 u 111
YPOBHEHN OTBETCTBEHHOCTH IMPU CPETHEM NABJICHUH IO MOAOMIBON (JyHOAAMEHTA P, HE
MPEBBIIAONIEM PACUETHOE COMPOTUBIIEHHE TPyHTA R TOMyCKAETCA NPUMEHATL PACUETHYIO
CXEMY B BUJE JIMHEUHO Ie()OPMUPYEMOTO CIIOS, IIPU COOII0AEHUN YCIOBHI:

mKMpHHa (auaMeTp) dyuaamenTa b — 10 M;

CpeIHee MaBJIEHUE MO MogOomBOM (pyHaamMeHTa p u3mensaerca B npenenax or 150 go 500 klla;
rnyOHHA 3aM0KeHHs QYHIAMEHTa OT YPOBHS INIAHUPOBKU d — 3 M;

B OCHOBaHUMW (pyHIAMEHTA 3alleraloT IPYHTHI ¢ Moay:ieM dedopmanun L 10 MlIa.

Pacuer nedopmaiii 0CHOBaHMA (PYHIAMEHTA OPU CPEOHEM JABJIECHUHU IO MOJOUIBOU
(¢yHIameHra p, He MPEBHIMIAIONIEM PACUETHOE COMMPOTUBIECHUE TPYHTA R, CleIyeT BRIMOTHATE,
MPUMEHSAS PACUETHYIO CXEMY B BUIIE JIMHEHHO Ae(OopMUPYEMOTO MOIYOPOCTPAHCTBA C
yCJIOBHBIM OTPAHMUEHHUEM TIIyOUHEI CxxnmaeMou Tonmu He. Cpennioro 0cagky OCHOBAHUA

(¢ yHmameHra E‘E < 4,, CM, C UICTOIB30BAHNEM PACUETHON CXEMEBI B BUJIE TUHEUHO -
neopMupyemMoro cios (puc. 3.3), onpenenaror mo Gopmyie

R =X (Prediy: + enidi) +E; + Ry, (3.8)

rIe P - CPeIHEE TaBICHUE MO MOI0MBON (PyHIaMeHTa; b - mupruHa mpaMoyroasHOTO WA
nuametp kpyrnoro (pyngamenra; ke u kt - kos(pdunmentsr, npuHuMaemsie mo tabmn. 3.6 u 3.7; i
- UACJIO CIOEB, PA3IMYAIONINXCS MO CKUMAEMOCTH B MPEAEIax pacueTHOM Tomu ciaosa H,
onpenemaeMmon mo popmyie (3.9); ki u ki-1 - kosppuimrentsr, onpenensemeie mo tadr 3.8 B
3aBUCUMOCTH OT (pOpMEI (pyHIaAMEHTA, COOTHOMIEHUS CTOPOH MPAMOYTOJIBHOTO (PyHIAMEHTA U
OTHOCHTEIRHOH ITIYOHHEL, Ha KOTOPOH PACITIOJIOKEHEI MOAOMIBA U KPOBJIA 1-r0 CI10S

COOTBETEIBEHAY, BIoMgaAyfs ned)opmanuu 1-ro CIos rPyHTA.

2C00000 43E9AB8BO52205E7/BAS00060000043E

UWieniyxoBd iTeHHE AdIeKCaHODOBHS
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Ceptu
Bnane

NencTe

AR s

Ly I

Puc. 3.3. Cxewma pacuera ocagok ¢ UCHOIb30BAHUEM PACUETHOM CXEMBI OCHOBAHUS B BUIE
JTUHENHO-0e()OpPMUPYEMOTO CIIOS
Tonmmna minenno-gedopmupyemoro cnosa H, M, Beraucngercs mo popmyne (puc. 3.3)

H = (HO + ~b)kp,

(3.9)

roe HO u — - mpuHmMaroTCs COOTBETCTBEHHO PABHBIMHU JIJII OCHOBAHMWIA, CJIOKEHHBIX:

rmiHUCTEIMU TpyHTaMu 9 M u 0,15; mecuansivu rpyatamu - 6 mu 0,15 kp - kosppurmenr,
IPUHUMAEMBIN paBHEIM: kp = 0,85 mpu cpemHem qaBiaeHUd o1 noaomBoun pyngamenrta p = 150
kIla; kp = 1,2 mpu p = 500 klla, a npu npoMeKyTOUHEIX 3HAUEHUAX - 10 UHTEPHOIALINN.

Tabmuia 3.6
3naueHusA Kod(ppunmenrTa ke
OTHOCUTE IbHAS TonuMHA ¢1os _ = 2H/b Koahpurment ke
0<<_1 105 1,5
05<_01 1.4
1<_ _ 2 1,3
2<_ _ 3 1,2
3<_ _ ) 1.1
_>35 1,0
Tabmuma 3.7
3naueHus kod(pdunmenra km
Kosppumment kt mpu mmpune pyngamenrta b, M, paBHo#
b <10 100b 13 b>15
1 1,35 1,5
Tabmuia 3.8
3naueHusa kod(pdunmenTa k
Kos(hpunment k nias pyngameHTon
= IPAMOYLOIbHBIX ¢ COOTHOILICHHEM CTOpoH _ = /b, _
/b KPYTJIEI PBEEIM NIEHTO4HbIX (0 _
3 10 14 [1.8 24 [32 5 10)
0 0,000 10,000 (0,000 0,000 ]0,000 ]0,000 0,000 0,000
0.4 0,090 10,100 (0,100 0,100 10,100 ]0,100 0,100 10,104
0,8 0,179 10,200 (0,200 0,200 10,200 ]0,200 0,200 10,208
1,2 0,266 (0,299 [0.300 [0.300 (0,300 (0,300 0,300 10,311
1,6 0,348 10,380 ]0,394 10,397 0,397 (0,397 0,397 (0,412
2.0 0411 10446 (0472 (0482 10,486 ]0,486 0,486 0,511
2.4 0461 10,499 0,538 10,556 ]0,565 (0,567 0,567 10,605
2.8 OzdRAver an 10,592 10,618 0,635 10,640 0,640 10,687
3.2 5 gPH UW”EE":O 637 10,671 10,696 0,707 0,709 10,763
30 weos}fdsd IBusva Mﬁﬁﬂmg} 676 107170750 [0.768 _ [0.772 0,831
4,0 0,579 10,630 (0,708 0,756 10,796 [0,820 0,830 0,892
b ¢ 10.0006396 10402650 10,735 0,789  [0.837 0,867 0,883 10,949
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4.8 0,611 (0,668 10,759 10,819 (0,873 0,908 0,932  [1,001
5,2 0,634 (0,683 [0,780 (0,844 10,904 10,948 0,977 [1,050
5,6 0,635 10,697 (0,798 (0,867 (0,933 10,1981 1,OI8  |1,095
6,0 0,645 10,708 (0,814 [0,887 10,958 |1,011 1,056 |1,138
6.4 0,653 (0,719 (0,828 (0,904 10,980 |1,041 1.090 1,178
6,8 0,661 10,728 (0,841 (0,920 |1.000 |1,065 1,122 |1,215
7,2 0,668 10,736 (0,852 (0,935 |1.019 |1,088 1,152 |1,251
7.6 0.674 10,744 (0,863 (0,948 |[1.036 |1,109 1,180 |1,285
8,0 0,679 (0,751 0,872 (0,960 |1,051 1,128 1,205 |[1,316
8.4 0,684 10,757 (0,881 (0,970 [1.,065 |1,146 1,229  |1,347
8,8 0,689 10,762 (0,888 (0,980 [1.078 |1,162 1,251  |1,376
9,2 0,693 0,768 (0,896 (0,989 |1,089 |1,178 1,272 |1,404
9.6 0,697 (0,772 (0,902 (0,998 |1,100 |1,192 1.291 11,431
10,0 0,700 10,777 (0,908 (1,005 |1.110 |1,205 1,309 |1,456
11,0 0.705 (0,786 (0,922 {1,022 |1.,132 |1,233 1,349 1,506
12,0 0,720 10,794 10,933 {1,037 |1,151 1,257 1,384 [1,550

”-.-.‘_l_ﬁR}’.'l_I. o L T i s s Cl e L W s
il D st LBt D b P ey Tt L ey g

Ecm ocHOBanuEe CI0KEHO TIIMHUCTHIMM U MECUAHBIMUA TPYHTAMH, 3HaUeHue H, m, onpenensaercs
no (popmyie

H = Hs + hcl/3,

rae Hs - tonminnza cinos, BeraucaeHHas mo ¢popmyne (3.8) B MpeanonokKeHnu, 9T0 OCHOBAHUE
CJIOEHO TOJIBKO MECYAHBIMH TpyHTaMu; hel - cymMMapHas TOMMIUHA CI0EB TITMHUCTHIX TPYHTOB B
mpemenax OT MOAOmBE (pyHIAMEHTa 10 TyOuHEI, paBHOi Hcl - 3nauenuio H, Beranciennomy
o Gopmyie (3.8) B OpeanOI0KEHNH, YTO OCHOBAHUE CIIOKEHO TONBKO TITUHUCTBEIMU IPYHTAMH.
OITPEJAEJIEHHUE KPEHA OYHJIAMEHTA. Kpen ornensHbex (pyHIaMEHTOB WM COOPYKEHUN
B LIE€JIOM JIOJKEH BEIYUCIIATECA C YI€TOM MOMEHTA B YPOBHE NOJOMIBEI (PyHIAMEHTA, BIVHU
coceqHUX ()YHIAMEHTOB, HATPY30K HA MPUIETAOIINE IIONIAAA U HEPABHOMEPHOCTH
CKUMAEMOCTH OCHOBaHUA. Kpen pynmamenTa 1 mpu 1€HCTBUU BHEIIEHTPEHHON HATPY3KU
OMpENEAIoT Mo (popmyie

N Ne
[ = s
" (a/2)"
1_
roe D = > = /K€ - KOO (UIMEHT, MPUHIMACMEIM 10 TA0M. 3.9; Em v - COOTBETCTBEHHO MOYITh

ﬂEQ)ﬂpMaqu, kl[la, u koa(ppumenT nonepeuynon aedopmanum rpyHra OCHOBAHUA (3HAYEHUE V
npuHUMaroT 0o Tadm. 3.10); B cayyae HEOZHOPOIHOTO OCHOBAHMA 3HAUCHUE D mpuHUMAIOT
CPEIHUM B IMPEOEIax CKUMAEeMOM TOm; N - BEpTUKAIbHAS COCTABIAIONIAN
PAaBHOAEHCTBYIONIEH BCEX HATPY30K HA (DyHOAMEHT B YPOBHE €r0 mogomBEL, KH; € -
SKCIIEHTPUCUTET, M; a4 - AUAMETP KPYTI0TO WIN CTOPOHA MPAMOYTOIBHOTO (pyHOamMeHTa, M, B

HAIPABJIIEHUH KOTOPOU AEUCTBYET MOMEHT; IJA (PDyHIAMEHTA C MOAOMBOU B (popme

A
MIPaBUIBHOI0 MHOTOYTOJIbHUKA IUTOMIAABI0 A IPUHUMAIOT a — Efﬁl,ﬂ"ﬂ .

Tabmura 3.9
3nauenus kos(pdpunmenra ke

Koaddpunueut ke npu O = 1/b,

Gopma (pyHmaMenTa U HATIPABIEHUE AEUCTBUA MOMEHTA |PABHOM

1 1,2 [1,5 |2 3 S 10

0,5010,57 10,68 (0,82 1,17 |1,42 (2,00

[TpsaMOyTOIEHEIN ¢ MOMEHTOM BAOIE OOIBIIEN CTOPOHBI

0,5010,43 10,36 10,28 [0,20 10,12 0,07

HEHMG EI:CIJ]I:I-]I:IH C MDME‘HTGM BI0OIIb MEHBIIEH CTOPOHEI

0,75

KP}TJ]I:IEHI:HTPDHHDF HD,U,HI&"‘IL[}I'D

TG 3. 1 T

iITbAHA AJIeKCaHOapoBHA

3nauenus KU?«d)d)HU;HEHTH o HEpElIHDi?'{ nedopmaru v

|K09c|)c|)1/m1{em monepeqHon aeopmanim v
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KpyrmHo00510MOYHEIE TPYHTEL 0,27

[Tecku u cynmecu 0.30 - 0.35
CyrimHKH 0.35-0,37
["'mamer pu IL OO0 0,20 - 0.30
[moKazarese 0<IL _ 0,25 0.30 - 0,38
rekyuectu IL:  |0,25 <IL O 1 0,38 - 0.45

[Tpumeuanue - M enpmue 3Ha4€HNA Vv IPUMEHAIOT TPH OOJIBIIEN IUIOTHOCTH TPYHTA.

Cpenuue (B npenenax cxumaemoit tommu He) snauenns D, kI1a-1, onmpenenaror mo Gpopmyme
il

_ 1 —p° : -
R ) )8

i=1 o=
rae Al - IUIOMIAAE SMIOPE] BEPTUKATLHEIX HAMPSKEHUN OT €IMHUUHOTO JABIECHUA N0 IMTOI0NIBON
pyrmamenra B mpeaenax i-ro cios rpynra. Jlomyckaercs mpuHuMath Al = _zp,ihi; Ei, vi. hi -
COOTBETCTBEHHO MOayJb nedopmanuu, MIla, kosgduiment nonepeunon gedopmanmu u
TOJIIIMHA 1-TO CI0s TPyHTa, ¢M; HC - coxmmaemas Tomma, CM; I - YUCI0 CIIOEB, OTIMYAIONINAX CA
3naueHusasMH E u v B ipegenax cxumaemMou Tommu He.
Pacuer kpeHOB (pyHIaMEHTA BEICOTHBIX 3JaHUM CIEAYET BEIMOIHATE HA OCHOBHEIE COUECTAHUSA
MOCTOSHHBIX, JIMTENBHEIX 1 KPATKOBPEMEHHBIX (IPEUMYIIECTBEHHO BETPOBEIX ) HATPY30K. [Ipn
3TOM BEJIMUMHA KPEHA JOJIKHA CKIABIBATECA W3 ABYX COCTABISIONIMX: 1l - KpeH OT meicTBus
MOCTOAHHBIX U JIUTENBHBIX HATPY30K; 1S - KPEH OT AEHCTBUS KPATKOBPEMEHHEIX HATPY30K.
[Tpu onpenenenny BemmuuHE il C1eayeT UCTIOIB30BATH PACUETHEIE 3HAUCHWS MOTYILA
nedopmanyu rpyHTa E, a mpu onpeaeneHn BEIMUHMHEL 1S CIEAYET UCTOAB30BATE PACUETHEIC
3HaueHus Moaymsa yopyroctu rpyara Ee. Monyns yrpyroctu rpyHTa MOKET OBITh TTOJIYIEH C
MOMOTIEIO Fe0(PM3NIECKUX UCCIAET0BAHUM, IPH UX OTCYTCTBUM OOMYCKAETCA NMPUHUMATE Ee =
S5E nna ckameHbIX TpyHTOB U Ee = 8E a5 HECKAIBHBIX TPYHTOB.
B coBpeMEHHBIX HOPMATUBHBEIX JOKYMEHTAX MOKHO HAUTH HECKOJIBKO PACUETHBIX METOLOB LI
BEIUMCIICHUA OCAI0K 3aaHui [8]:
meron nocaonnoro cymmupoanus CHull 2.02.01-83;
meton mmHenHo-aedopmupyemoro cnos CHull 2.02.01-83;
Mo (pukanmsa meroaa mocaonnoro cymmuposanus CIT 50-101-2004;
METOJ pacuera ocanok ceauHeIxX pynmamentoB CII 50-102-2003;
METO]I pacueTa 0CamoK IMTHO-CBaHbIX (pyraamentos CII 50-102-2003.
[TepBEIe Tpu MeTO1a OCHOBAHEI HA OJHOM U TOM K€ MATEMATUKE — PEMIEHUN 3a1a4u byccuHecka
0 CHJIE, TTPUJIOKEHHOM K TPAHUIIE YIIPYTroro OECKOHEYHOT0 noaynpocrpancTea. Kasamocs Osl,
0OMIHOCTE MATEMATUKH JOMKHA IPUBOIUTE K OMn30cTH pemenuii. Ho memo B Tom, 410
HAIPAMYIO TOCUUTATH OCAIKY IO TEOPUHU YIIPYTOCTH HE BEIIAET. M HE TOMBKO mMOTOMY, UTO
rpyHT paboTtaer HenunenHo. [lo reopun ynpyroctu gedopmarnumi BeCbMa MEAIEHHO 3aTyXAaroT €
rayouHon nop pynamamentoM. Eciu mpoCyMMHpPOBATE BCHO SITIOPY HAOPSKEHUH 10 [IEHTPA
3eMi, MBI HOJTY9UM COBEPIIEHHO HepeanbHOe 3HaueHue. [1osToMy BCe CymiecTByronme MeToabl
OTPAaHUYMBAIOT FIMYONHY CKUMAEMOHN TOJIIIN KAKMM-HUOYaE cnocobom. B meTone mocmonHoro
CYMMHUPOBAHMA CKUMAEMAas TOJMIA OTPAHUUHBAETCA TIIyOMHOM, HA KOTOPOU JOMOMHUTEIEHEIE
HanpsoKeHUA 0T (pyHaameHnTa He npeBeimaoT 20% 0T HanpsaKeHWH, BEI3BAHHEIX COOCTBEHHBIM
BECOM BBINIEIEKANINX CIIOEB rpyHTa. B MeTone minenHo-nedopMupyeMoro crnos riryonHa
CKUMAEMOU TONMIM CI1a00 3aBUCHT OT HAMPSKEHWN, a4 OMPENEISIETCA, B OCHOBHOM, IIUPHUHOU
¢pyamamenra. B CII 50-101-2004 u 3arem B CI123.13330.2011 BBEenu HOByIO MOgU(pHKALIIO
METOAA MOCIOWMHOTO CYMMHUPOBAHUA, YCTPAHUB METOM JIMHEHHO- 1€()OPMUPYEMOTO CIIOS U
M3MEHUB KPUTEPUH OTPAHUUEHUSA CAKUMAEMON TOIIN 711 MUPOKUX (pyrnamentos (50% BmecTo
20% Hanpwﬁi 0T, ¢00¢rBenHOro Beca). CTOUT JIM TOBOPUTE, UTO 5TO M3MEHEHHE
KapIHHAAEHPBIETON Y BEAMIIHY 0CaIKH.

METQ,HLIP}H,LE_LIQKF#]Q C‘aﬁ‘f;ﬁ%aﬁmx&)}ﬂmamemm CIT 50-102-2003 ocHOBaHEI HA CIICAYIOMIIEM

1] IH:

DOAXOA€E: MO MOJIYIMIUPUYECKON (POPMYIE PACCUUTEIBAETCA 0CaaKa OTHOW CBAM, 4 3aTEM IO

Ta0JIMIIAM BEIMIOJIHAETCS MEPEXO0] K OCaaKaM Ipynnel ceail. He 3anesas B nayuneie ne0dpu,
ICTBUTENEH: C 19.UB. 2L L2

122 no 19.08.2023
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CIEOYET CKa3aTh, YTO TAKOU MOAX0M, IT0 MEHBIIEW MEpE, TUCKYCCUOHEH. Kak n3BECTHO, O/THA
cBas paboTaer, B OCHOBHOM, IO DOKOBOU MOBEPXHOCTH, KOT1A € MBI CIUTAEM OCAIKHA CBAUHOTO
KYCTa WIN CBAWHOTO MOJIA, OOMIENPUHATEIM ABIAETCA MOAX0] «YCIOBHOTO (DyHIAMEHTAM,
00BEIUHAIONIETO BCE CBAU MO UX HUKHEMY KOHIY. Mexkay 0OmHOM CBa€H U YCIOBHBIM
()yHZAMEHTOM B paMKax BCETO CBAMHOTO ITOJA €CTh KAUECTBEHHAS, 4 HE TONBKO KOJIMYECTBCHHAA
pasnunia. ['naBuas ke 0COOEHHOCTE TAKOTO MOAXO0a K PACYETY 0CAT0K 3AKTFOYAETCSA B TOM, UTO
HA MEPEXOEe OT OCAOKH OJHOU CBAU K OCAOKE TPYIIIEI MOKHO, KAKETCA, HACUUTATH 0 0YI0
BENNUUHY OCATKH.

Jlyumie Bcero paboraer MeToa MOCIONHOTO CYMMUPOBAHNSA — OH BPET B CPETHEM «BCETO» HA
30%. Ocagku o IpyruM METOIaM B Pa3sl OTINYAOTCA 0T HAOmoaenni. Ha stom mecre
FeO0TEXHUKAM CIEN0BAI0 OBl MOCKIMATE TOIOBEI MEMIOM U MOMBITATECSI HAUTH JPYTYIO
npopeccuro, MPU3HAB, YTO TAKasd TOYHOCTh CPABHUMA C rafjanueM Ha kodennou ryme. Heyxem
COBPEMEHHAA HAYKA HUUETO HE MOJKET MPEATIOKNATE I YIYIIIEHUS TOYHOCTH PACUETOB?
[TonmeiTaeMcs BEIACHUTE MPUUNHY TAKOU ITOPA3UTEIBHO HU3KOM TOUHOCTH HPOTHO30B.

[TprunHa HU3KO0M TOYHOCTH MHKEHEPHEIX METOI0B HA CAMOM J€JI€ 04EHB mpocTta. Bee, KTo
KOTa-HUOYAb M3ydaa COMPOTHUBIEHNE MATEPHUAIOB, 3HAIOT, YTO JAKE Y CAMOTO MIPOCTOTO
yOPYroro MaTepuaia, KAK MUHUMYM, JIB€ HE3ABUCUMBIX XaPAKTEPUCTUKHU PadOTH (MOIYIb
ynpyroctu u koa(pduument [lyaccona). A y rpynTa (Cyad mo reoJOrH4eCKUM OTYETAM) HOUEMY -
TO OHA — TOJIBKO MOAYJE aeopmanuu. Kyna nenace Bropas xapakrepucrtuka? Oka3eiBaeTcs,
€€ HE OMPEEIIAIOT, & MPUHUMAIOT IO TadmmuaM. Onpenene TOJIBKO OOHY Ae(opMaliMOHHYIO
XAPAKTEPUCTUKY PAOOTEI TPYHTA, MBI HAAEEMCA MOJIYUYUTH BEICOKYIO TOUHOCTE. [[1s
HCCIIETOBAHUS CBOMCTB TPYHTA MPUAYMAHBI CIIENUATIBHEIE NPUO0PEI — CTA0OMIIOMET P,
MO3BOJIAIONINE MOJYUATE BCE HYKHBIE MEXAHUUECKUE XAPAKTEPUCTUKH TPYHTA, 4 A1 OMUCAHNUA
€ro padOTEL CO3IaHEBI AECATKN PA3IMYHEIX HETMHEUHEBIX MOJEIEN MEXAHUKU TPYHTOB,
COOEPANINX MHOKECTBO pPa3HBIX mapamerpoB. Ho 0ena B Tom, 4To cTadMimoMeTpudeckue
VICITBITAHWUSA BBIMTOJHAIOT PEIKO, 4 TPATUIMOHHBIE 11 HAIIEH ITPAKTUKH U3BICKAHUA HUUETO HE
MPEIIATAIOT HAM, KPOME OTHOTO MOIyJa aeopmanuu. B 5TOH cuTyaruy NCnonbp30Barh
CJIOKHBIE HEJIMHEUHBIE MOAEN OECCMBICIEHHO — BCE OCTANBHBIE MAPAMETPBI ATUX MOAEIEH
IPUAETCS BEIAYMATE [8].

3.2. OcobeHHOCTH MPOEKTUPOBAHUA OCHOBAHUH COOPYKEHUIM, BO3BOINMBIX HA CHEIM(PUIECKIX
TPYHTAaxX U B 0COOBIX yCITOBUAX

3.2.1. Ilpocago4HbIE€ TPYHTEI

OcHOBaHM S, CIIOKEHHBIE MPOCATOYHBIMU TPYHTAMHM, JOKHEI HPOEKTUPOBATECA C YUETOM UX
0COOEHHOCTH, 3AKTIOYAIOTIEHCA B TOM, YTO IIPU MOBHILIEHUH BIAKHOCTH BBIIIE OMPEIEIEHHOTO
YPOBHSA MMPOUCXOIAT MTOTEPS MPOYHOCTH TPYHTA U OHU JAIOT JOTOJTHUATEILHEIE Ne()OpPMAIiN -
MPOCAAKH - OT BHENIHEN HATPY3KH U (MM ) COOCTBEHHOTO BECA TPYHTA.

[Tpu HEBO3MOKHOCTH 3aMAUNBAHUS HPOCATOYHEIX TPYHTOB PACUETHOE CONIPOTUBIECHUE TPYHTA
ocHoBanuA R onpenensaror mo ¢popmyne (3.1) ¢ ICHOIE30BAHNEM MPOYHOCTHEIX XAPAKTEPHUCTHK
STUX TPYHTOB IIPU YCTAHOBUBILEHN C BIax)HOCTH. [Ipu onpenenenn pacueTHOTO CONPOTHUBIIEHUA
TPYHTA OCHOBAHUSA OPH BO3MOKHOCTH €0 3aMAUMBAHUS JO MOJTHOTO BOTOHACHIICHUS

K03 purrenTs yemoBui padoThl _ ¢l B —c¢2 npuHUMAIOT 0o Tadil. 3.3 Kak A4 [IMHMCThIX
TPYHTOB C ImOkaszarenem tekydectu 1L > 0,5, a mpu HEBO3MOKHOCTH 3aMaunBaHuA - C
nokaszarenem tekvuectd 1L — 0,3,

[Ipocanky rpyHTOB OCHOBAHUSA SS1, CM, TpH YBETMYEHWN UX BIIAJKHOCTH BCIIEICTBUE
3aMAuUMBAHUS CBEPXY OONBIINX MIOMIAAEH ¥ 3aMauMBAHNA CHU3Y TIPH MOIBEME YPOBHA
nﬂﬂaem{mx BOJI ane,[[enmm o (hopmyiie

S _:L EEI}K/ ( 3. 10)
ME HT C?,D,I_IHCPLH . . .
rae _lsl. bnwwwﬁfﬂhmrﬂpﬂcaﬂﬂquTh 1-r0 cimost TpyHTa ; hi - TommHa i-ro cmos, cm; ksli —

Cor -'-=-K99q}qmu1~{eﬁr {rfppﬂj EiEIZ MOTEPUMEAMAKOT PABHBLIM CAMHULE JJI BCEX CJIOCB IPYHTA B MPLIALIAX
ynagel

30HBI IPOCAAKH; IPH b — 3 M BeluncasuoT mo Gopmy.ae ksl,i = 0,5 + 1,5(p — psl,i)/p0, rae p -

cpe;.z[Hee TABJICHUE rn::-;[ nmogomBoi (pyumamenta, kl1a; psl,i - HagansHOE MPOCATOTHOE TABJICHUE

e U L L o 14900
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Bnapnen:

rpyuta i-ro cnos, kl1a; pO - nasnenue, pasaoe 100 kITa. ITpu 3 m < b < 12 m ksl,i onpenensror
unTepnossanuen. [Ipu onpenenennu npocaaku rpyHTa OT COOCTBEHHOTO BECA CIENYET
npunuMath ksl =1 mpu Hsl O 15 M u ksl = 1.25 npu Hsl — 20 M, npu 0poMeKyTOUHBIX
spageHnax Hsl kosdurment ksl onpenensaror uaTepmoaiueit); m - 4UCI0 CI0EB, HA KOTOPOE
paszbura 30Ha mpocanku hsl.

Tonmmwmy 30ue mpocanku rpynTa hsl mpuauMarot paBuoit (puc. 3.4):

TOJIMIIMHE BEPXHEH 30HBI MPOCATOUHON ToaNM hsl,p mpu ompenenenny npocagky TPyHTa OT
BHENTHEH HArPy3KH SS1,p, TPH 3TOM HUIKHSSA TPAHUTIA YKA3aHHOHW 30HEI COOTBETCTBYET TIIYOHHE,
rie _z= Uzp + _zg=psl (puc. 3.4 a, 0), Wik rIyOHHe, 7€ 3HAYeHHE 0; MUHHMAIIBHO, €CTIH
_z.amin > psl (puc. 3.4, B);

TOJIMIMHE HWKHEH 30HBI TPOCaTOTHON TomH hsl,g mpu ompeneneHun npocaaku rpyHTa OT
cOOCTBEHHOIO Beca $sl,g, T.€. HauuHas ¢ LIYOUHBL zg, e [z = psl, unu 3nauenue Oz
MHHHMATBEHO, €CIH L Z,nin > psl, ¥ Jo HHXKHell IpaHHIIE Ipoca odHol TOIIH.

>

Puc. 3.4. Cxewmsl k pacueTy npocagoKk 0CHOBAHUA () yHAAMEHTOB: 4 - MPOCAAKA OT COOCTBEHHOTO
Beca ssl,g oTCyTCTBYET (HE MPEBBIMIAET 5 CM), BO3MOIKHA TOJIBKO TTPOCAIKa OT BHEITHEH
Harpy3ku ssl,p B BepxHueit 30ue npocaaku hsl,p (I tum rpyHToBEIX yenoBHii); O, B, T - BO3MOKHA
mpocanka oT cOOCTBEHHOTO Beca ssl,g B HMKHEH 30He npocaaku hsl,g naunnas ¢ royouns zg (11
TUII TPYHTOBBIX YCIOBHI); O - BEPXHAA M HUKHSAA 30HEI MPOCAIKA HE CIIMBAIOTCS, UMEETCS
HeWTpaabHasA 30Ha hiT; B - BEPXHAS U HUKHAA 30HBI TPOCAIKH CIIMBAOTCA; T - TPOCATKA OT
BHEMIHEW HATPY3KU OTCYTCTBYET; | - BEPTUKAIBHBIE HANIPSIKEHUA OT COOCTBEHHOT O BECA TPYHTA
_Zg: 2 - CYMMMAapHBIE€ BEPTUKAIBHEIEC HAMPSIKEHMA OT BHEIIHEH HArpy3Ku U COOCTBEHHOTO BECa
rpyaTa _z = Ozp + Ozg; 3 - u3aMeHeHue ¢ ryOMHON HA4anbHOTO MPOCATOYHOTO JaBIeHUS Psl;
Hsl - Tormmaa 08 mpocagouHEIX TPYHTOB (Tpocagounas Toamia); d - rmyOuna 3amoxenus
(pyHmameHra

[Ipu OTCYTCTBMM OMBITHEIX OMPEIEIEHH HAYATBHOTO TIPOCATOTHOTO JABJICHUS CYMMHPOBAHNE
IIPOU3BOAAT A0 [NYOMHB], HA KOTOPOH OTHOCHTE.IbHAL OPOCaTouHoCTh sl 0T napneHus p1 paeHa
0,01.

Jlns pacuera npocaaky TPyHTA OT HATPY3KH (DYHOAMEHTA MPOCAa0YHYIO TOMY pa3OuBarT Ha
OTIIEJLHEIE CTOU hi B COOTBETCTBUM € TUTOJTOTHIECKUM PA3pe30M U TOPHU30HTAMH OTIPEIEICHUS
Csl1. [Ipu 3T0M TONIUMHA CTIOSR JO.1KHA ObITh He 00.1¢¢ 2 M, 8 U3MECHCHHUE CYMMAPHOTO
HAIPSKEHUA B OpPEIenax Kaxa0ro cinosa He nonkHo npepermars 200 klla.

[Tpu pacuere npocanok mo ¢popmyne (3.10) yauTEIBAIOT TOMBKO CIOM TPYHTA, OTHOCUTENBHAN
IIPOCATOUHOCTb KOTOPLIX pu (pakTHyeckoM Hanpskenud sl — 0,01, Caon, B kotopbix Osl <
0,01, ncximrouaroT U3 pacCMOTpPEHUA. YKa3aHHEIE TPEOOBAHNA OTHOCATCA M K PACUETY
MAaKCHUMAITEHOMN ngn CAOKH TPyHTAa OT COOCTBEHHOTO BECA.

OKYMEHT. HOANUCAH
B 03MOKHHD J1PO 5,}]%&1] ByYHTA OT COOCTBEHHOTO Beca s'sl,g, CM, IIpU 3aMauHBAHIHN CBEPXY

/O MABIX IO THAREIT (UnpaHa savMamiBacMOH wiomangd Bw MeHsIne pazmepa mpocagodHol TOMIN

Hsl) Srpereinior o6 Goptine
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rae ssl,g - MakCcMMaIpHOE 3HAUEHUE TPOCATIKU TPYHTA OT COOCTBEHHOTO BECA, CM.

B ciyuae HEBO3MOKHOCTH 3aMauYMBAHMA OCHOBAHUSA B TEYEHHE BCETO CPOKA HKCIITyaTalun
COOPYKEHUSA (C YIETOM €T0 BO3MOKHOHN PEKOHCTPYKIIMH ) TPOCAT0UHBIE CBOMCTBA TPYHTOB
OOIyCKAETCA HE YUUTHIBATE, OJTHAKO B paCY€Tax AOJIKHBI MCIIOJIB30BATHCA (PHU3HKO-
MEXAHNYECKNE XAPAKTEPUCTUKH TPYHTOB, COOTBETCTBYIONIME YCTAHOBUBIICHCA BIAKHOCTH.
Pacuer mpocanku B TpPYHTOBBIX YCIOBUAX | TUITA HE MPOM3BOAAT, €CIIM B IIPEAEIax BCEH
MPOCAT0THON TOJMIA CYMMA BEPTUKAITBLHBIX HAMPAKEHUH OT BHEIIHEH HATPY3KU U OT
COOCTBEHHOTO Béca TPYHTA HE MPEBBINIACT HAYAIBHOE MPOCcCanoyHoe naBnenue psl [4].

3.2.2. HaOyxarmonme rpyHTEI

[TonseMm ocHOBanus npu HaOyxanuu rpynTta hsw, cm, onpenensator mo (popmysie

hsw = E?=1 . hé kzl.m'-" (3 1 1)

TA€ _ SW.1 - OTHOCUTENbHOE HA0yXaHue rPyHTa i-r0 ¢J104,; hi - TOAnMHA i-T0 CI0s TPYHTA, CM;
ksw.i - KOYPOUUHEHT, B 3aBUCUMOCTH OT CYMMAPHOI0 BEPTUKAIBHOTO HANPSKCHUA _ Z,tot Ha
paccMaTpuBaemMoil rinydouHe npuHuMaloT papHbiM 0.8 npu Oztot = 50 klla u ksw = 0.6 npu
_z.tot= 300 klIa, a opu DPOMEKYTOUHBIX 3HAUEHUIX OMPENECTAIOT HHTEPIOAIMEH; T - YU CIIO
CJIOEB, HA KOTOPOE pa3duTa 30Ha HAOYXaHUA TPYHTA.

[Tpu skpannpoBaHii MOBEPXHOCTH U H3MEHEHUH BOIHO-TEILIOBOTO PEKNUMA OTHO CUTETBEHOE
HaOyxaHHue _ SW OIPEeIe/IoT 0 GOpMY.Ie

—sw = kiweq —wO0)/(1 + €0), (3.12)

rae k - kospuienT, onpenensemMsil OMBITHEIM OYTEM (IPU OTCYTCTBUM OIBITHBIX JTAHHBIX
IPUHUMAIOT PABHEIM 2); We( - KOHEedHas (YyCTAHOBUBILAACA) BIAXKHOCTE TPYHTA, TOIU €IMHHUILIEI;
w0 1 e0 - COOTBETCTBEHHO HAYATBHBIE 3HAUEHUS BIAKHOCTH U KOY(PPUIINEHTA TOPUCTOCTH
TPYHTA, JOIU €IUHUIIBI.

3HAYEHNE We( 1-TO CIIOA IIPH SKPAHUPOBAHUH ITOBEPXHOCTH OMPENENAIOT 110
SKCIEPUMEHTAIBHON 3aBUCUMOCTH BIAKHOCTH HAOyXaHus OT HArpy3ku wsw = {(p) npu
nasieHuu pi, klla, Beraucnaemom mo popmyie

pi=_w(z—zi+2_tot,i/_1), (3.13)

rae Llw - ynemsHbeId BeC BOAbl, KH/M3; z - paccrosHue 0T SKpaHupPyeMou MOBEPXHOCTHU 10
YPOBHSA ITOA3EMHEIX BO; Z1 - [NYOHHA 3aIeraHus PACCMATPHBACMOTO C.I10s, M; _tot.l -
CYMMAapHO€ HAIIPAKEHUE B pacCMaTpuBaeMoOM 1-M Ci10¢, klla;[11 - ynenpHbIl BEC TPyHTA 1-T0
crmos, kH/m3.

3nagenue (weq - wl) B popmyme (3.12) mpu u3MeHEHUH BOTHO-TEILIOBOTO PEKIMA ONIPEAEISIOT
KaK Pa3HOCTh MEKIY HAHOOIBIINM (B NEPHUO MAKCUMAIIEHOTO YBIAKHEHNA) U HAMMEHLIINUM (B
MEPUOA MAKCUMAIBHOTO IMMOACEIXaHHW ) 3HAYEHUAMM BIAKHOCTU rpyHTA. KOs puiment
MOPUCTOCTH B 3TOM CIIydae MPUHUMAIOT A1 BIAXKHOCTU IPYHTA, OTBEUAIONICH IEPUOAY
MAaKCUMATBEHOTO moackXaHud. [Ipodmns BraxHOCTH MaccuBa A1 Caydas MAKCUMATEHOTO
YBIAKHEHUA U NOACBIXAHUSA ONPEIENSIOT SKCIEPUMEHTANBHEIM ITYTEM B ITOJIEBBIX YCIOBHIX.
CyMMapHOe BEPTUKAIBbHOE HANpsKeHUe _ z,tot, Klla, Ha raydune z oT noAcuBbl PyHAAMEHTA
(puc. 3.5) onpenermaroT mo popmyne

_ztot=_zp+ _zg+ _zad, (3.14)

rae _1zp. _Jzg - BepTUKAITBHEIE HAMPSAKEHNUSA COOTBETCTBEHHO OT HATPY3KU (DYHIAMEHTA U OT
cOOCTBEHHOT0O Beca rpyHTa, Klla; ~z.ad - nomomauTesHOE BEpTUKAILHOE HaBieHue, klla,
BBEI3BAHHOE BIMSIHHUEM BECA HEYBIAKHEHHOM YACTH MACCUBA TPYHTA 34 MpeIeIaMy MI0maau
3aMauuBaHU, OMPEEIAEMOE IO popMye

~zad=keO(d + 2), (3.15)
3mech kg - KodPppUuHeHT, NpuHMMaeMblid 0o Tadn. 3.11, O - yaensusni Bec rpynra, kH/m3; (d +
z) - puc.3.5.

OOKYMEHT NMoanncAH

Huxxroenppasuy sopsidadadyxanma Hsw, cMm (puc. 3.5):

aympi }H{qu’[:HB[TpﬂHHPPE’IHIT{ HPHHIEMAOT HA TIyOuHe, TIe CYMMAapHOE BEPTUKAIBHOE

THanpameHHe _ z,t0t, paBHO JaBIEHMIO HAOYXaHU PSW;
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0) Impu SKPaHUPOBAHUM ITOBEPXHOCTH U U3MEHEHUH BOTHO-TEMIIOBOTO PEKUMA ONPEACIAIOT
ONBITHEIM ITYTEM (IIPU OTCYTCTBHU OIBITHEIX JAHHBIX IMIPUHAMAIOT PABHOH 5 M).
[Tpn Hammamu mOA3€MHEBIX BOI HUKHIOIO TPAHUILY 30HBI HA0YXaHWsS MPUHUMAIOT HA 3 M BEIILIE

HAYAIEHOTO YPOBHS HOA3EMHBIX BOJI, HO HE HWKE YCTAHOBJIEHHOTO B MO3UIINH A.
— DL

Puc. 3.5. Cxema k pacuery noabseMa OCHOBAHUA ITPU HAOYXAHUM TPYyHTA
Tadmura 3.11
3naueHud Kodpuimenra kg

(d+ Kos(ppummenr kg npu oTHOMmIEHNH TIMHEI K IIMPUHE 3aMAYMBAEMON TIONIATH
2)/Bw Lw/Bw, paBaom
1 2 3 4 5
0,5 0 0 0 0 0
1 0,58 0,50 0,43 0,36 0,29
2 0,81 0,70 0,61 0,50 0,40
3 0,94 0,82 0,71 0,59 0,47
2 1,02 0,89 0,77 0,64 0,53
5 1,07 0,94 0,82 0,69 0,77

[Tpu mpoekTupoBanmnm 3arnyOneHHBIX 4ACTEN COOPYKEHNHU HEOOX0IMMO YUUTEIBATE
ropm3oHTaIpHOE nasiaeHue ph, klla, BozHukaromee nmpu HadyxaHun ¥ yCaake TPYHTOB, KOTOPOE
OMPENEAIOT MO (popmyiie

ph = Uckswpmax.h, (3.16)

rae ¢ - koa(pument ycaoBuid paboTel, paBubii 0,85; ksw - ko3 puIenT, 3aBUCATIINMN OT
WHTEHCUBHOCTH HaOyxanus (Tadbmn. 3.12); pmax.h - MakcuMansHOE TOPU30HTATEHOE TABJIEHUE,
ompenenseMoe B 1ad0paTrOpHEIX yCnoBuAX, klla.

Tabmuma 3.12

3naueHus kospdunmenra ksw

HMurencuBHocTs HAOyxanus 3a 1 cyr, % 0,1 102 103 104 10,5 10,6 10,7
ksw 1,40 |1.25 (1,12 |1.05 (1,02 |1.01 |1.00

Ocanxky OCHOBAHUS B PE3yIbTATE BHICEIXaHWS HAOyxmiero rpyHra ssh, cMm, onpegenaior mo
popmyne

— H .
S = Ziz1 Seni ik (3.17)
rAe _sh,1 - oTHOCHTENBHAS JIMHEHHAS yCaaKa TPYHTA 1-T0 CJI0s,; hi - TonammHa i-ro ci1og rpyHTa,
cM; ksh - kospuimienT, npuHMMaeMeIil paBHEIM 1,3 IT - 4KCIIO CIOEB, HA KOTOPOE pa3zdura 30Ha

yCaJK! FPyHTA.
Honycraeres npuauyath, sh.l, onpenensemyto 6e3 narpysku, npu >roM ksh = 1,2,
HH}M{ED}@J' ‘fjﬂﬁﬁﬁﬁﬂf é‘@&ﬂﬁﬁ(-?éhm{n Hsh OTIPEEIIAIOT SKCIEPUMEHTAIBHBIM MYTEM, a IPH

........... O BABTE9205E 7B AL A E00000
E e PTC}’LCTBI{FL thH;HJ;;IK JAHHBIX HPHHHMH}DT PABHOM 5 M.
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[Tpu BEICEIXaHWM TPYHTA B PE3yABTATE TEIUIOBOr O BO3JEUCTBUA TEXHOIOTHUECKUX YCTAHOBOK
HUKHIOIO TPAHUIY 30HEI ycaaku Hsh onpenenstoT ONBITHEIM TyTEM WIH COOTBETCTBYIOTINM
pacuerom [4].

3.2.3. 3aCONEHHEIE TPYHTEI

Pacuer cy(03110HHOM 0CAAKN OCHOBAHUSA, CIOKEHHOTO TIMHUCTBIMHU TPYHTAMH C
JIETKOPACTBOPUMBIMHM COJISIMHU U 3aTUTICOBAHHBIMM MMECKAMMU, CIEAYET BEIMOIHATE B MpEaeiax
30HEBI, YCIOBHO OTPAHUYEHHON TIIyOMHON CKUMAEMOM TOIIM He, re BEIMOMHAETCA YCIOBUE
_zp=0,5L2zg.

[Tpu 5TOM mpuHUMAROT, 4TO B MpEAEaax CKMMAEMOM TOIIIM TPYHTEI ITOIBEPTAIOTCS MOJTHOMY
PaCcCONCHUIO, T.€. CTENEHD BbllIenauuBannd _ ., onpeaensemas no 1 OCT 12248, papHa ¢JuHUILIE.
[Tpu pacuere cy((o3mOHHBIX OCATOK OCHOBAHWM, CIOKEHHBIX 3arUIICOBAHHBIMU TJIMHUCTBIMH
rPyHTaMH, IPUHUMAIOT, 4TO:

IJIMHA 30HBI, B IIPEEIax KOTOPOM BO3MOKHO BBEINIETAYUBAHNE TUIICA (BEINLIECIAYMBAEMAsA 30HA
HI), orpanuuena yciioBUEM NPEAETLHOTO HACKIIEHUS TUIICOM (PHITBTPYIONIEH KUAKOCTH;

B pouecce (pUuabpTpaum NpoUCXOIUT PA3BUTHE BEIMIEIAYNBAE MO 30HEL, T.€. YBEIIMUMBAETCA €€
IJIMHA U YMEHBIIAETCA COAEPKAHUE TUIICA B TPYHTE B HANIPABIEHUH JBHUKECHUA
(pUABTPAIIMOHHOTO MOTOKA;

Ccy(pp0o3nOHHEIE 0CATKHN OCHOBAHUSA ITPOUCXOIAT TOJILKO B IIPEIEIAX BBINIECIAYBAEMON 30HEL.
[Tpu pacuere cy(p(po3mOHHBIX 0CATOK OCHOBAHUA, CIIOKEHHOTO 3aTUIICOBAHHBIMU TJIMHUCTEIMH
TPYHTAMH, CIEAYET PA3IMIaTh ABE CXEMBI (PIUIBTPAIITMOHHOTO MOTOKA B OCHOBAHMH (pyHIaMeHTa

(puc. 3.6).
pHCI |¥ P |V
’ ——
< rw vV [T
S\ 5 SO 5
QO N
~ ml% -
Batgrag ™77

Puc. 3.6. Cxemsl 3amaunBanus (PyHOaMeHTOB: | - BepTukaneHas (puisTpanus; 2 -
FOPU3OHTAIbHAA (PUABTPALMA B CI0€ OTPAHMYEHHOH TOJIIHHEI

[Tpu pacuere cy(p(po3mOHHEIX 0CATOK OCHOBAHUA IO ¢XeMe | CHauana cieqyer ONpeneiInTh
COCTOSHHE BBINIEIa4UBAEMO 30HEI HI, T.€. €e mmuHy u pacrpenenieHue B HeM TUIICa B
pAaCUYETHBRIA MOMEHT BPEMEHH (HATpUMep, uepes S5, 10 ner u tak ganee mocae Havana
HKCILTyaTanuu coopyxenus). [{ma sToro Heo0OX0auMo BELAEINUTE CIIOU C PA3TUUHBIM
cogepxanuem rurca (puc. 3.7). [Ipu sToM HaganeHOE pacnpeneneHne TuIca B TPyHTE
MpenCTaBieTcsa B BuAe crynendaroi smopel d0(z). Bernenennsie cion pazousaroT Ha Oomee
MeNKue, TOAMUHOMN 0,5 M, 1714 KOTOPEIX MTPOU3BOIAT PACUET PACCOIECHHUS.

Ecmi ocHOBaHME CI0KEHO OJTHOPOAHEIM FTPYHTOM, TO HAYAILHOE CONEPIKAHNE THUIICA
TPUHUMAOT ITOCTOSTHHBIM B TIpeAenax BeImienagnBaemMoit 30061 d0(z) = const, a BCA 30Ha
pasbuBaercs Ha cnou no 0,5 m. [Tocie pazOuBKM Ha ClIOM CIEAYET B KAKIOM CI0€, HAUMHASA C
BEPXHET0, ONPEIEIUTE KOTUIECTBO OCTABIIErOC B TBEPOOU (Pa3€ rUIica B PACUETHBIM MOMEHT
Bpemenu. Cinoil, B KOTOPOM COAEp:KaHUE TUIca OyaeT paBHO HAYAILHOMY, ABJISIETCS HIKHEHN
rpaHuIed BeITIETaunBaeMoi 30061 HI. /g Hkenexanux cioes pacuer pacTBOPEHUS THTICA
IPOU3BOINUTE HE CIEAYET.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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2 < _____ _ 5_ d3)
Puc. 3.7. Cxema g pacdyera pacCOIEeHUs OCHOBAHUA ITPH BEPTHUKATBHOU (punbTpanuu | -
TPAHUIIEI CTOEB C PA3IMIHBIM COAEPKAHUEM THICA; 2 - TPAHUIIEI PACUETHBIX CIOEB; 3 -
paCUYETHBIN CIIOH; 4 - HANpaBAEHUE (PUIBTPALIAN; 5 - HAYATBHAS SITIOPA OTHOCUTEILHOTO
conepxanusd rumnca d0(z)

[Tpu pacuere cydo3moHHEIX gedopmanii 0CHOBAHUS, CIOKEHHOTO 3arUIICOBAHHEIMHU
TJIMHUCTBIMM TPYHTAMH, PH (puiasTpauuu mo cxeme 1 (puc. 3.6) 30Ha cy(p(po3noHHOM OCanKH B
OCHOBaHUHU (PYHAAMEHTA OTPAHMUMBAETCS TIyOuMHON He, rae cymMMapHEBIE BEPTUKATBHEIE
HANPSKEHUA OT HATPY3KH (JyHIAMEHTA U COOCTBEHHOTO BECA TPYHTA PABHBEI HAYAIHLHOMY
naBIeHUIO Cy((O3MOHHOTO CxaTus pst.

Ecnu na pacuetHsi MoMmeHT BpemMenu Hl — He, pacuet cvpdpo3nonaoi ocanku cneayer
TPOU3BOINTE TOJBKO B mpenenax BeimienaunBaemoit 30us1 HI. ITpu HI > He pacuer ocagku
HEOOXOOUMO BBITOJIHATE B Ipeaenax cxumaemMon ronmu He (puc. 3.8).

Puc. 3.8. Cxema g pacuera cy(p(po3nOHHON OCAOKU 3aCOJIEHHOT O TPYHTA IIPU BEPTUKATIBHON
(punsTpanu

Cy(ppoznonnyro ocanky 0CHOBAHUA Sst, CM, CIIOKEHHOTO 3aCOJIEHHBIMU TPYHTAMU, ITPU
BEPTUKAIBHOU (PHIBTpALU (pHC. 3.8) OMPEnensoT Mo (popmyie

S = Aimq S (3.18)

rae Osf,i - otHocurensHOE ¢y (po3noHHOE CKaTHE TPYHTA 1-T0 CJIOA TP JABJICHHUH P, PABHOM
CYMMAapHOMY BEPTHKAIBHOMY HANPSKEHUIO HA PACCMATPUBAEMOU ITyOHHE OT BHENTHEN
Harpy3KH _ Zp U COOCTBEHHOTO Beca TpyHTa LIzg; hi - TonmmHa i-10 €10 3aCOJIEHHOTO TPYHTA,
CM; IT - YHCIIO CIOEB, HA KOTOPOe pa3zdura 30Ha cy(P(Po3nOHHOM 0CATKN 3aCOEHHBIX TPYHTOB.
3nauenue ssf onmpenenstoT B mpeaenax 30H, yCTAHABAMBAEMEBIX MO aHAJIOTUH € puC. 3.7.
Pa30uBKy OCHOBAHMA HA BEPTUKAIBHEIE CIOW IUPUHOM MO 0,5 M cienyer npou3BOIUTE B
mpenenax oT z =0 (mcrounuk 3amaumBanusg) 0o z =1+ 2L + 1, rae | - paccrosaaue oo
Q)}q{ﬂaMEHE{:@@% %Ijn'aﬁj%ﬁ uHa pynaamenta. Hampaeiaenne GpopMupoOBaHUA U MEPEMEIICHHA
BBIIE/1AUABAENOH/BOMBVIIPUHIMAIOT TOPHU30HTAIEHBIM.

CepTiduKaT ZCO0000043E9ABBRBAS2205ETBASOOO&0000043E
Bnaneney lllebayxoea TaTeAHAa ANeKcaHnpoBHa
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L 0.5m/0,5M; 0,5m,

% i h..

dy= const
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Puc. 3.9. Cxema mig pacuera pacCoJIeHHUA OCHOBAHUA IIPH FOPU3OHTAIBHON (prutbTpanuu 1 -
BXOJHOM y4acTOK (PUABTPAIIMOHHOTO MOTOKA; 2 - HANpaBIeHUE (PUIBTpAlUY; 3 - PACYETHBIN
CJI0M; 4 — TPaHUIIBI PACIETHBIX CIIOEB

Jlms pacuera ocanok CTOpoH (pyHmameHTa nmpu (puasTpanuu mo cxeme 2 (puc. 3.6)
PEKOMEHIYETCSA NPUMEHATE METOI pACUETa KOHCTPYKIIUM HA OCHOBAHWH, XAPAKTEPH3 YIOTIIEMCS
MEepPEMEHHBIM KO3(p(putmeHTom mocremu. Pacuernas cxema nmpeaycMarpuBaeT HATMIUE IBYX
y4acTKOB B OCHOBaHuM (pynmamenra (puc. 3.10), roe yuactok | paBeH qmine BeINIEIAYNBAEMOU
30HEL. Kos()(puimenT mocrenn Ha 5TOM y4aCTKE U3MEHAETCA OT Cmin IMoJ OAHOU CTOPOHOM
(pyngamenTa, Onmkalmen K MCTOUHUKY 3aMauuBaHuA, 0 CMAaxX HA TPAHUIIE BBIIETAYNBAEMOU
30HBI. YJAaCTOK 2 PaBEH IJIMHE HEBBINMIETOUEHHON 30HEI. Koa(durimenT nocrem Ha 5ToM
Y4ACTKE ITOCTOSHEH U PABEH CMAX.

T
' i
P i
B I EEEEEEEE CEE RN -
7 0 / L X, M
.T’
LT
/I/ | Dnopsl KO3MbHIIMEeHTA

| | ‘ C“m.. Coar | | MOCTeNH
1 1

Vuactok 1|  Vuacrok 2 |
Puc. 3.10. Cxema gns pacuera gedopmariuii 3aCOIEHHOr0 TPYHTA OPU TOPU3OHTAIBHOM

(punsTpanm

3.2.4. OpraHOMUHEPATBEHEIE U OPTAHUYECKHUE TPYHTEI

[Tpu pacuere nmo medopmariam 0CHOBAHWI, BKIIOYAIONINX BOTOHACKHIIICHHBIE
OPraHOMHHEPAIBHEIE U OPTaHUUECKHE TPYHTEL, PACYETHOE COMPOTUBIIEHHUE TPYHTA OCHOBAHUA R

omnpenemtoT mo popmyie (3.1). Ilpu sTom ko3(pdunment ycnoBuit paboOTEl TPYHTOBOTO
OCHOBaHUA _ ¢l npuHHMAaOT no tadil. 3.13.

Tabmuma 3.13
3HaueHusa K03 (pUIMeHTa yCIoeuii padOTel [PYHTOBOTO OCHOBaHUS _ ¢l
HaumenoBanme rpyHTOB U CTENIEHb UX Kos(purment ycaoBuid pabOTEI TPYHTOBOTO
3aropdoBanHOCTH Ir OCHOBaHus [Icl
[Teckn Menkue BOTOHACKHIIIEHHEIE:
0,03 <Ir L 0,25 0,85
0,25 <Ir 104 0,80
[Tecku nme1neBaTHIE BOJOHACHIIICHHEIE!
0,03 <1Ir — 0.25 0,75
0,25 < ItonfBeiinon nommceio 0,70
Ceprudyl s HUQDBIS FPYEEEBIZBOIOHACHINIEH DI €
snanen(y. 05 LA 23 P ToKka3ETene TeKyUeCTH:
Ir _ 0,5 1,05

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ir>0.,5 1.00
['minucTEIE TPYHTHI BOLOHACKINIEHHBIE

0,25 < Ir < 0,40 npu mmokazarene TeKy4ecTu:
Ir — 0,5 0,90
Ir>0,5 0,80

Bnanen

JlomomHUTEnEHYI0 0CAAKY OCHOBAHUSA (DYHIAMEHTOB 34 CUET PA3JI0KEHUS (MHHEPATA3ALIH )
OpraHu4deCKUX BKIIOUCHUN JOMYCKAETCA HE YUUTHIBATH, €CJIM B MEPHO]] CPOKA CITyK OB
COOPYKEHUA YPOBEHD MMOA3EMHEIX BOJ HE OyIeT MOHMKATHCA.

Koneunyro ocaaky U BpeMsa KOHCOMUAAIIAN CI0sA OPraHOMHHEPAIBHOTO U OPTAHUYECKOTO
ITPyHTA IPHU HAMBIBE WUIM OTCBIIIKE HA HETO MECYAHOTO CIIOA ONPEREAroT 0e3 yuera ocaaku
MOACTUIAIOMIErO CIIOS, €CIIA €ro Moay ik aeopmarmu B 10 pa3 u Oonee nmpeBeImaer MOOyIb
neopMan OPraHO MUHEPAITEHOTO M OPraHMYECKOTO TPYHTA.

Harpy3ky 0T HaMBIBa WIH OTCBIITKA U TOPANOK €€ YUETa B PACUETAX KOHEYHOU OCATKH, a TAKKE
BpEM: KOHCOJMIAIINH CIIOA OPTaHOMHHEPAIBEHOTO U OPraHuueCKOr0 TPYHTA ONPEIENAIOT B
COOTBETCTBHH C IIPUHATHIM IMPOEKTOM OpraHu3anuu pador.

Koneunyro ocaaky Ci1os OpraHOMUHEPAILHOTO U OPraHuYECKOr0 IPyHTA B CTA0MWIN3UPOBAHHOM
COCTOSTHUH S, M, BEI3BAHHYIO HAMBITEIM WJIN OTCHIITAHHEIM CI0EM MECKA, OTIPEIENIOT MO
dopuyze

s = 3ph/(3E + 4p), (3.19)

rJ€ P - JABIECHHUE OT NECYAHON HACKIIMM HA MOBEPXHOCTh OPTAHOMHHEPAIEHOTO U OPTaHHUIECKOTO
rpyHra, kl1a; h - Tonnmna ci1os opraHOMUHEPATEHOTO U OPraHudeCcKoro rpyHra, M: E - moxgyns
nedopManiii OPraHO MUHEPATHEHOTO U OPTaHUMYECKOTO TPYHTA MIPU ITOJTHOM BIAroeMKOCTH, Kl1a.
Gopmyny (3.19) nonmyckaercs nCHOap30BATE IPU Pa3Mepe HACKHINM B Iy1aHe He meHee Sh [4].

3.2.5. IlyanHUCTEIE TPYHTEL
[IyurMHUCTEIE TPYHTEI XapakTepu3yroTcs [4]:
abcomoTHOU nedopMaruelt MOpo3HOTO mydeHus hf, mpeacrapnsronied MOALEM HEHATPYKEHHOM
MOBEPXHOCTH MPOMEP3AIOTIETO TPYHTA;
OTHOCHTENbHOH Jed)opMalned (MHTCHCUBHOCTLHIO ) MOPO3HOToO nyueHus _ th - ornomennem hf k
TOJIIHUHE ITpoMep3atoniero ciaos df;
BEPTHUKAIBHEIM JABICHUEM MOPO3HOT0 mydeHus pth,v, 1eHCTBYIONM HOPMAIBEHO K MTOJOIIBE
(pyHmameHra;
FOPU30HTAIEHEIM JABICHUEM MOPO3HOTO ImydeHus pih.h, nencreyronmm HOPMAITBEHO K DOKOBOU
MOBEPXHOCTHU (PYHIAMEHTA;
yIEJIBHEIM 3HAUCHAEM KacaTelIbHON CHIBL MOPO3HOro IIyueHuA LIth, AeficTByIOE BIOIE
OOKOBOM MOBEPXHOCTH (PyHIAMEHTA.
st coopyixenuii 111 ypoBHS OTBETCTBEHHOCTH AOMYCKACTCA ONPEACILITD 3HAUSHUs1 _fh B
3aBUCHUMOCTH 0T mapamerpa Rf (puc. 3.11):

i _ P
R, = 0,67p,0012(w — 0,1) + 2 | (3.20)

- - |
Wsai¥Wp/ My

TIe W, WP - BIGKHOCTB B MPEAeIax CI0sa MPOMEP3AI0IET0 TPYHTA COOTBETCTBEHHO MMPUPOIHAS U
Ha IPaHULE PACKATEIBAHWA, JOJIU €IUHUIIEL, WCI - KPUTHIECKAs BJIAKHOCTE, JOIH €IUHULLEL,
HUKE 3HAUEHUSA KOTOPOI B MIPOMEP3AFONIEM MYIMHUCTOM IPYHTE MPEKPANIAETCA
mepepacipeneieHue BIari, BEI3BIBAIONICH MOPO3HOE MyUEHUE, OMPEaEIsIeTcs no rpadpukam
(puc. 3.11); wsat - moIHAsA BIArOEMKOCTh IPYHTA, J0H €IHHMIIL, _d - IIIOTHOCTE CYXOT0
rpyara, /M ; M0 - 0e3pazmepusiin K03 PUIMEHT, YUCITEHHO PABHEIA A0COMOTHOMY 3HAYEHHIO
CpPEIHEN MHOTOJIETHEN TEMIIEPATYPHI BO31yXa 3a 3MMHHUM [IEPHUOI, ONIPENEIIAEMEIH B
coorBercTBum ¢ CHull 23-01.

ITo crenein By SUEHEIOCTH IPYHTEI HOApa3Ae 10T B 3aucuMocty o1 Ufh Ha naTe rpynn

p(EOCT 261009 Eiprrranpenroers: INIMHUCTOr0 TPYHTA K OTHOM M3 TPYII TAKKE MOKET OBITh

VreHeHA G HAPAMETHY RE (puc. 3.12).
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[TyunHUCTEIE CBOMCTBA KPYTHOOOIOMOYHEIX TPYHTOB M MECKOB, COAEPIKANINX ITBLIEBATO-
TIMHUCTEIE (Ppaknuu, a Takxke cynecen npu Ip < 0,02 onpenensarores uepes mokasareib
aUCrepcHOCTH D. OTH rPyHTHI OTHOCATCA K HEMYYUHUCTHIM ITpu D < 1, k myuynnucTeiMm - npu D
_ 1. s cnabomydnHUCTEIX TPYHTOB ITOKaszarens D m3mensercsa B npenenax 1 <D <5.

3uauenue D onpenensercs mo popmyme yi. F = % Rrne k - koadpdunuent, papubiii 1,85 _10-4

(' wr
cM3; € - KO3 PpUIMeHT mopucTocTu; NV :!;;1 < Ny; - cpegHMi IuaMeTp 4aCcTuI] TPYyHTAa, CM,
I

onpeneseMeIi mo popmyie N, = ;'—'“ < Nyrrze pl, p2, ..., pl - IPOLIEHTHOE COAEPKAHUE
¥r
OTIENBHBIX (PpaKIMi TpyHTa, 1oau enuHunsl; d1, d2, ..., di - cpemamii nmameTrp gacTuir

OTHEJIBHEIX (ppaknuuii, CM.

Ryx10°
2 ]
/

19} |

6
1.8

!

1,7 ¢
1.6 |- |
1.5 | 3
1.4 |- |
1,3 2
1.2

4
1.1
1 5
0.9 |
0.8} |

a , 7 8 2 0
0,7 — |
0.6
0.5
0,4
0.3
]
0.2
0.1
| ] &g

00,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08009 0,1 0,11 0,12 0,13 0,14 0,15

Puc. 3.11. Baumocessp napamerpa Rt u otHocuTenbHOI aedopmarimy nyuenus _th 1, 2 -

cynecu; 3 - cyrmuHky; 4 - ¢yraMdaku ¢ 0,07 <Ip 0 0.13; 5 - ¢cyrauuku ¢ 0,13 <Ip — 0,17, 6 -

TJIMHEI (B TPYHTaxX 2, 4 1 5 comepixanue meuieBareix yactun pazmepom 0,05-0,005 mm

cocrasiaer bonee 50 % mo macce); a - TPAKTHYECKHU HEMYIUHUCTEIN, O - C1a00ny4YUMHUCTEIN, B -

CPEIHENTYUMHUCTBINA; T - CUILHOIMMYYUHUCTEIH; 1 — YPE3MEPHOTYIUHUCTEIN

[Tpu 3amoxennu (PyHIaMEHTOB BBINIE PACUETHOM ITyOMHEI TPOMEP3aHU A ITyYMHHUCTEIX TPYHTOB

(Mamo3ariryOsneHHbIe (PyHIAMEHTHI) HEOOXOAUMO MTPOU3BOIUTE pacdeT mo aedopmanuam

MO PO3HOTQAFYHEHIA FPYHTOB OCHOBAHNSA € YIE€TOM KACATEIbHBIX 1 HOPMAIbHBIX CHII MOPO3HOTO
. nyt{ernftﬂdjl’ffwg AS E*i?ijﬁi]%leq) YH/IAMEHTBI TOMYCKACTCA MPUMEHATD /14 coopyxenuit [11

Brage; prBﬁ_EE QTBETCTBCHHOCTH, H_MAIO3TAKHEIX 31aHUI PU HOPMATUBHOU TIIyOMHE IIPOMEP3aHI HE
oomee 1,7 m [4].

- = - « 'l L F [=] ]
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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Puc. 3.12. 3aBUCHMOCTh KPUTHUECKOHW BIAKHOCTA WCI' OT YUCJIA INTACTUYHOCTH Jp 1 mpenena
TEKY4ECTH TPyHTa WL

3.3. Pacuerrr gedpopmariuii OCHOBAHUM CBAMHEIX (DYHIAMEHTOB

3.3.1. OcobennocT MPOEKTUPOBAHUS OCHOBAHWH CBAWHBIX (DYHIAMEHTOB

CBaiHbBIN (PYHOAMEHT NMIPEACTABISIET COOOU KOMIUIEKC CBAH, OOBENMHEHHBIX B €UHYIO
KOHCTPYKIIHIO, NEPENAIOIYI0 HATPY3KY HA OCHOBaHUE. PacnpenemirensHas Oaika Wi NIUTa,
00BenMHArONIAA TOMOBEL CBAH U NEPEPACITPENEIIAIONINE HA HUX HATPY3KY OT
BBILLIEPACTOJIOKEHHEIX KOHCTPYKIINN HA3BIBACTCA POCTBEPKOM. PaszmivaroT BEICOKMU POCTBEPK,
€CIU €T0 MOJO0IIBA PACTOIATAETCS BBINIE MOBEPXHOCTU TPYHTA, U HU3KUH POCTBEPK, ECITH €TO
MOAONIBA ONMUPAETCA HA TPYHT WIH 3aTIyOIIAETCA B HEM.

B 3aBMCHMOCTH OT KOHCTPYKIMWH 30aHUA MPUMEHSIOT JIEHTOUHBIE POCTBEPKH, POCTBEPKH
CTAKAHHOTO TUIIA U IUIMTHBIE POCTBEPKU. JIEHTOUHEIE POCTBEPKU MPUMEHAIOT, KAK IPABWIO, I
3gaHui ¢ Hecymumu creHamu. [llupuna pocTBepka 3aBUCHUT OT 4MCIa CBAH B MOMEPEUHOM
CEYEHUH U OT MIMPHUHEI HECYILIEN CTEHBI. POCTBEPKHM CTAKAHHOTO THUIA, COCTOSIINE U3 IUIMTHON
JACTH U ITOJIKOJICHHHUKA - CTAKAHHOW 4aCTH, IPUMEHSIOT B 30AHUAX CO COOPHBIM

K Ee1e300€TOHHEIM KapKkacoM. bompmepasMepPHBIE IUIMTHEIE POCTBEPKU MPUMEHAIOT IS TAMKEIBIX
30AHUU U COOPYIKEHUM, IIPH 3TOM BEICOTY UX ONPEIEILIOT U3 PACUeTa BO3MOKHOCTH
BOCIPHUATHS MU IMOMEPETHBIX CUII (ITO0 PaACUETy HA MPOJABIMBAHUE).

Pacuer cBaltHBEIX (PyHAAMEHTOB M UX OCHOBAHWUM JOMKEH OBITH BBHIMTOIHEH MO MPEAETBHBIM
COCTOAHU AM:

MEPBOU TPYIIIHL:

4) MO0 NPOUYHOCTH MATEPHAIA CBAN U CBAUHBIX POCTBEPKOB;

0) o HeCcymIel CTOCOOHOCTH (TTpEeAETEHOMY COMTPOTUBAEHUIO ) TPYHTA OCHOBAHUS CBAl;

B) IO MOTEpEe 00MIEN YCTOMIUBOCTH OCHOBAHUM CBAWHBIX () YHAAMEHTOB, €CITH HA HUX
MEPENA0OTCA 3HAYUTENBHBIE TOPU30HTAIBHEIE HATPY3KH (ITOOITOPHBIE CTEHBL, (PYHIAMEHTEI

pacnmp%m,up.), B TOM YHCJIE CEHCMUYECKHE, ECITM COOPYIKEHUE PACIIOIOKEHO
cepmqjﬂﬂ;ﬂ"ﬁm&jM@ﬁQmm&SEdﬂw OCHOBAHHEC CIIOKCHO KPYTOMAJaAIINMHK CJIOAMHA I'PYHTA.

SnaneneyroT PACHET EHER VET FPOHFBOINTE C YIETOM KOHCTPYKTUBHBIX MEPOTIPUATHM,

HpEﬂyCMDTpEHHLIK JJIA HpE,I[DTBpﬂH_IEHHH CMCIICHHMA HPDEI{THP}’EMDFD q)}’HI[HMEHTH;
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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BTOPOU TPYIIIIEL:
a) o 0cagKaM OCHOBAHUM CBAW M CBAMHBIX (DYHIAMEHTOB OT BEPTUKAJIBHBEIX HATPY30K;

0) Mo mepeMenieHusM CBai COBMECTHO C TPYHTOM OCHOBAHWH OT JEHCTBHS T'OPHU30HTATLHBIX
HArpy30K 1 MOMEHTOB;

B) 10 00pA30BaHNIO WK YPE3IMEPHOMY PACKPEITUIO TPEIINH B SJIEMEHTAaX KEI€300ETOHHBIX
KOHCTPYKIIMM CBAMHBIX () YHIAMEHTOB.

Pacuer cBaii, cBallHBIX (DYHIAMEHTOB U UX OCHOBAHHWH ITO HECYIIEH CITOCOOHOCTH HEOOX 0UMO
BEITIOJTHATH HA OCHOBHBIE U OCOOBIE COUETAHUS HATPY3O0K, ITO Ae()OpPMAIIHIM - HA OCHOBHBIE
coueranusa. Harpysku, BO3a€UCTBUA, UX COUETAHUA U KOY(P(PUIIMEHTH HANEKHOCTH MO HATPY3KE
OpU pacueTe CBAWHBIX (DYHIAMEHTOB MOCTOB U THAPOTEXHUUECKUX COOPYIKEHUU CIEOYET
mpuHUMATh coryiacao Tpedosanmsam CIT 35.13330; CIT 40.13330; CIT 38.13330 u CIT 58.13330.
Paccrosaue Mexay ocaMu BUCSYNX 3a0MBHEIX M BIABITUBAEMBIX CBAM JOIKHO OBITH HE MeHee 3d
(rme d - amaMeTp Kpyriioro WM CTOPOHA KBAAPATHOTO, WA OOIBIIAS CTOPOHA MPAMOYTOJIEHOTO
ITOTIEPETHOTO CEYEHU CTBOJIA CBAM), a CBAH-CTOEK - HEe MeHee 1,5d.

Paccrosuue B CBETY MEXIY CTBOJIAMH OypOBBIX, HAOMBHEIX CBAl M CBA-000I0UEK, & TAKIKE
MEKITY CKBAKHMHAMH CBaH-CTOJI00B MOMKHO OBITE HE MeHee 1,0 M, a paccToIHIE MEKTY
OYPOUHBEKITMOHHEIMH CBASIMH B OCSX - HE MEHEE TPEX X TUAMETPOB; PACCTOSHHUE B CBETY
MEKAY YITUPEHUAMU IIPU YCTPONCTBE UX B TBEPABIX U MOMYTBEPBIX TNIMHUCTEIX IPyHTAX - 0,5
M, B IPYTUX IUCIEPCHBIX TPpyHTax - 1,0 M.

Paccrosnue mexny HAKJIOHHBIMA WIH MEKAY HAKITOHHEIMU M BEPTUKATEHEIMU CBASIMUA B YPOBHE
ITOJTOMIBEI POCTBEPKA CIAEAYET MPUHUMATE UCXOIS W3 KOHCTPYKTHUBHBIX 0COOEHHOCTEH
pyHmamenToB 1 oOecredeHns MX HAIEIKHOCTH 3arTyOJIEHHUS B TPYHT, ADMHUPOBAHUAS 1
OeTOHMPOBAHUS POCTBEPKA.

Br10op miuHE CBaAll TOTKEH MPOU3BOAUTECS B 3aBUCHMOCTH OT TPYHTOBEIX YCIOBUHI
CTPOUTEILHOM TUIONIAAKH, YPOBHA PACHONIO0KEHUSA MTOTOMIBEI POCTBEPKA C YUETOM
BO3MOJKHOCTEH MMEIOTIErocs 000pyI0BaHNA U1 YCTPOHCTBA CBAaWHBIX (pyHmameHnToB. Ceau
TOJDKHBI OBITH TAKOHW JIJTMHBL, YTOOBI OCATKH 3TaHU OBLIN JOTTYCTUMEIMHU, ITO3BOJITFOIITUMH €T0
HOPMAJIBLHO 3KCIUTYaTHPOBaTh. HmkHUIT KOHEI cBal, KaK MPaBUJIO0, CIEAVET 3arIy0iaTs B
ITPOYHEIE TPYHTEHI, ITpope3as Oosee cadpie HAMIACTOBAHUA TPYHTOB, IPH 3TOM 3arity0neHue
3a0MBHBIX CBAM B TPYHTHI, TPUHATEIE 32 OCHOBAHUE, TOIKHO OBITE: B KPYITHOOOJIOMOYHEIE,
I'PABEIMCTHIE, KPYITHEIE MECYAHBIE U TIMHUCTEIE TPYHTHI ¢ NoKa3aTeneM Tekyuectd IL 1 0.1 - ve
menee 0,5 M, a B Ipyrue QUCIEPCHBIE TPYHTH - HE MeHee 1,0 M.

Onupanne HIKHAX KOHIIOB CBAW HA PBIXJIBIE IMMECKU U TJIMHUCTHIE TPYHTHI TEKYUEN
KOHCHCTEHIINN HE JOITyCKAETCA.
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Puc. 3.13. [TocnencrBusa 5KOHOMMH JIMHBI CBAM: KPEH T0MA, TPENIMHEI B IMAHEIAX, 0CATKHU

moaTu B 0,5 M [ ]
HarmsaaaeiM npuMepoM HEMPAaBUIABHOTO BEIOOPA IJIMHEL CBAM ABJIAETCA OIMH U3 T0MOB B JlaxTe.
HeszamaumiBeie uccnenoBaTeny «paruoHaATH3UPOBAINY MMPOEKT: CBAM JIUHOU 21 M OHM
ykoporumm 10 7 m! Ocrpue cBail momano B cnadbeie rpyHTHL. JJoM cen Ha moJmeTpa u MoJTydul
KpeH nopanka 1%. Eme HeMHOT0 1 TaKO! YKIIOH ITOJIa B KBAPTHUPE CUMTANICA OBI HA IOCCE
KPYTBEIM CITYCKOM |8 ].
[To cmocoOy 3army0sienus B TPYHT PAa3aMdaroT CIEAYIOMINE BUIBI CBAM:
a) MPeABAPUTEILHO U3TOTOBICHHBIE 3a0MBHEBIE U BAABIMBAEMEIE (B JATbLHEHIIEM - 3A0MBHEIE)
K EIe300€TOHHEIE, IEPEBAHHBIE U CTAIBHEIE, IOTPYKAEMBIE B TPYHT 0€3 €ro pazOypuBaHusa WiIH B
JUIEPHBIE CKBAKUHEI C TOMOIIBIO MOJIOTOB, BUOPONIOTPY KATENEH, BHUOPOBIABINBAIONINX,
BUOPOYIAPHEIX U BAABIMBAIOMINX YCTPOUCTB, 4 TAKKE KEIE300€TOHHBIE CBAM-000I0UKH
auamerpom 1o 0,8 M, 3arnyOngeMsie BHOpOnOrpyKareaiMi 0€3 BEIEMKH UM C YaCTUYHOH
BBIEMKOU I'PYHTA U HE 3AMOTHAEMBIE OETOHHOU CMECEIO;
0) cBam-000JI0UKHU KENE300ETOHHBIE, MOTPYKAEMBIE BUOPOIIOTPYKATEIAMHA C BEIEMKOU TPYHTA
13 UX MOJIOCTU U 3aMOJHAEMBIE YACTUIHO WIN HOJHOCTEI0 OETOHHOU CMECEIO;
B) HAOMBHEIE OETOHHEIE U K EI€300ETOHHEIE, YCTPAUBAEMBIE B TPYHTE ITyTEM YKIAIKH OETOHHOU
CMECH B CKBAKUHBI, 00Pa30BAHHBIE B PE3YALTATE NPUHYIUTEILHOTO BEITECHEHUS - OTKATHS
TPYHTA,;
r) OypOBBI€ KEIE€300€TOHHEBIE, YCTPAUBAEMEIE B TPYHTE MYTEM 3AITOJIHEHUA MPOOYPEHHBIX
CKBaXUH OETOHHOM CMECHIO MJIM YCTAHOBKH B HUX JKEIE€300€TOHHEIX JJIEMEHTOB;
1) BAHTOBBIE CBAW, COCTOSMINE U3 METATINUYECKON BUHTOBOM JIOMTACTH U TPyOUaTOro
METALIMYECKOTO CTBOJA CO 3HAYWUTENBEHO MEHBIIEH 110 CPABHEHUIO C JIOTTACTHIO TNIONIATEIO
MOIIEPEUHOT0 CEUECHUA, MOTPYKAEMBIE B TPYHT ITYTEM €€ 3aBUHUYMBAHUSA B COUETAHUH C
BIABJIMBAHHEM.
['myOuny 3am0Ke€HNA MOAOMIBEI CBAMHOTO POCTBEPKA CIEAYET HA3HAYATH B 3aBUCUMOCTH OT
KOHCTPYKTUBHBIX PEMIEHUH MOA3€MHON YACTH 31aHWA WA COOPYKEHUS (HATMYMS MTOIBaNa,
TEXHUYECKOTO MOAIOJIES ) U OPOEKTA IITAHUPOBKU TEPPUTOPHUH (CPE3KOM WIH MOICKHINKOM), a
TAK¥K€E BBICOTEI POCTBEPKA, OMPENEIAEMON PACIETOM.

3.3.2. Pacuer cBail, CBaHBIX U KOMOMHUPOBAHHBIX CBAMHO-IUIMTHEIX () yHAAMEHTOB MO
nedopmanam

CBalnbI€ (JyHIAMEHTEI B 3aBUCUMOCTH OT JEHCTBYIONINX HATPY30K CIEAYET NPOEKTUPOBATH B
BUJIE:

4) OIMHOYHBIXVEBRIOMDATAEOTHAS CBAA - CBAsd, IIEPEIAIONIAL HATPY3KY HA TPYHT B YCIOBUAX
ANEKTPOHHOM

MACLIO v
cepmmﬂ’gﬁﬁ&}%ﬁ&%%ﬁ@ﬁ%ﬁm& CBAi)- MOJ1 OTAENBHO CTOAIIHE OMOPHL;

Bnanendd) CBAFHEIG: JICHT(0BAHHARWACHTA — TPYIIIA CBAM PACTIOIOKEHHAS B OOUH, IBA U OOIee psAaoB,
00BEIMHEHHBIX 0ATKON-POCTBEPKOM) IO CTEHEI 30aHUNA U COOPYKEHHUH ITPU NEpeaade Ha

NeicraPYBAAVISHT, PACHPEILEICHHEIX 10 JIMHE HATPY30K;
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B) CBAMHBIX KYCTOB (KYCT CBAH - KOMOAKTHO pa3MeENiaeMas rpyImna CBal, 00ObeqMHEHHASA
POCTBEPKOM M MEPENAONIAs HATPY3KY HA OCHOBAHHUE, KAK MTPABUJIO, OT OOUHOUYHON KOJIOHHBI WIH
OMOPHI.) - ITOJI KOJIOHHBI C PACITOJIOKEHUEM CBAl B MJIAHE HA YYACTKE KBAAPATHOM,
IPAMOYTOJIBHOHN, TPANTEHENTATBHON U APYTUX (hOpM;

I') CIUIOMIHOTO CBAMHOTO MOJIA (CBAMHOE ITOJIE - DOJIBIIAA TPYIA CBall, 00beaMHEHHAS 00mIuM
pPOCTBEPKOM, MEPEAAIONIAA HATPY3KY HA OCHOBAHUE OT CUCTEMBI KOJTOHH WM OMOP) - MO
TAMKEIBIE COOPYKEHUA CO CBAIMU, PACITOIOKEHHBIMH IO BCEM COOPYKEHHEM H
00BEIMHEHHBIMH CILIOMIHBIM POCTBEPKOM, MOAOMIBA KOTOPOTO pa3MeENIeHa Ha TPyHTE (OeTOHHOM
MOJATOTOBKE);

I1) CBAMHO-IUIMTHOTO (pyHIaMeHTa (KOMOMHUPOBAHHBIN CBAMHO-ILIMTHEIN (DYHIAMEHT -
(yHIAMEHT, COCTOSAMININ 13 K €1€300eTOHHOM ILINTHI (CBATHOTO POCTBEPKA) U CBAM, COBMECTHO
MEPENAONINX HATPY3KY HA OCHOBAHUE).

Pacuer cBait u CBalHBIX (PyHAAMEHTOB IO Ae()OpMaLAM CIENYET NPOU3BOIUTE UCXOIA 13
yCJIOBUA

S < su, (3.21)

r1e S - COBMECTHAA aedopmanmsa cBau, CBAHOTO (PyHIAMEHTA U COOPYKEHUA (0camka,
MEPEMENIEHNE, OTHOCUTEIBHAS PA3HOCTh 0CAN0K CBAM, CBAUHBIX () yHIAMEHTOB U T.II.),
ompenenseMas pacdeToM,; Su - MPEAEIbHOE 3HAYEHUE COBMECTHOH Ae(opManii OCHOBAHUA
CBAM, CBAMHOTr0 ()YHIAMEHTA U COOPYKEHUA, YCTAHABIUBAEMOE B cCOOTBETCTBUHU CO CII
22.13330, a gna moctoB - CIT 35.13330.

Pacuer ocamok cBalHbBIX ()YHIAMEHTOB (PACUET HO BTOPOU TPYIIIE MPEAETBLHBIX COCTOSHI )
OOIMYyCKAETCA BBIMOIHATE C UCITOIB30BAHUEM PACIETHBIX CXEM, OCHOBAHHBIX HA MOJEIH IPyHTA
KaK JITHENHO-Ae(OpMUPYEMON CPEABI, TPU 00A3aTEIFHOM BBIMOTHEHUH YCIOBUS

N < otd (3.22)

rae N - pacuerHas Harpyska, nepenaBpaemas Ha CBArO (IIPOIOIBHOE YCUINE, BOZHUKAIONIEE B HEH
OT PACUETHBIX HATPY30K, JEUCTBYIOMINX HA ()YHIAMEHT OpHU HAUOOIEE HEBBITOTHOM HUX
coueranmnn ); Fd - mecymias cmocoOHOCTE (TIpeaebHOE COMPOTUBIIEHNE) TPYHTA OCHOBAHM
OTWHOYHOM CBAM, HA3EIBAEMAA B JATBHEHIIEM HECYIIEH COCOOHOCTRIO cBau; Y0 - kos(ppuruenT
yCJIOBUM PadOTHI, YUMTHIBAIONIMN MTOBBIIIIEHHUE O THOPOIHOCTH TPYHTOBBIX YCIOBUM TTPH
MPUMEHEHUHN CBAMHBIX (DYHIAMEHTOB, NPUHUMAEMBIA paBHEIM Y0 = | mpu 0 7HOCBAMTHOM
¢pyamamenre u y0 = 1,15 opu KyCTOBOM PACIIOIOKEHUN CBAM, YN - KOA(PPUIINEHT HATEKHOCTH
M0 HA3HAYECHUIO (OTBETCTBEHHOCTHU) COOPYKEHU, MPUHUMAEMEIN paBHeM 1,25 1,15 1 1,10
COOTBETCTBEHHO M coopyxeHui I, II u III ypouen otBercrBenHOCTH; Yk - KO3 (PUTLIMEHT
HAJEKHOCTH IO TPYHTY, MPUHUMAEMBIN paBHBIM: 1,2 - eciu HECymIas cCnoCOOHOCTh CBAn
OMPENENEHA MO0 Pe3YJIbTATAM MOJIEBBIX UCIBITAHUN CTATUIECKOMN HArpy3kou; 1,25 - ecrm
HECyIIasA CIIOCOOHOCTE CBAW OMPENENIEHA PACUETOM MO PE3YIALTATAM CTATHYECKOTO
30HIUPOBAHUS TPYHTA WK MO PE3yIbTATAM IMHAMUYIECKUX UCIEITAHUN CBAW, BEIITOJHEHHEIX C
y4ETOM yOpyrux Ae(opMaIii TPyHTAa, a TAKKE IO PE3yIbTATAM HOJIEBBIX UCIBITAHUH TPYHTOB
STATOHHOW CBAEU MM CBAeH-30HO0M; 1.4 - ecmit Hecymias cmocoOHOCTE CBaM OMIPEAEIEHA
pacueTrom, B TOM YU CJIE [TO PEe3YJIbTATAM JUHAMHUUECKUX UCIBEITAHUH CBAH, BEIMOJHEHHEIX 0€3
yuera ynpyrux aedopmanui rpyura; 1,4 (1,25) - qna GpyngamMeHTOB 0mop MOCTOB TPH HU3KOM
POCTBEPKE, HA BUCAUMX CBAAX (CBAAX TPEHUS) U CBASX-CTOMKAX, @ IIPU BEICOKOM POCTBEPKE -
TOJILKO ITPU CBAAX-CTOMKAX, BOCIPUHUMAIONINX CKUMAKOIIYIO HATPY3KY HE3ABUCUMO OT YHCIIA
CBail B (pyHIameHre.
PACUHET OCAJIKH OI[HHOIE[HOIL;I CBAMN. Pacuer ocanku OMMHOYHBIX CBAM, TPOPE3AIONINX
ciout rpyHra ¢ mogynem casura G1, MIla, kosgpdummentom [lyaccona v1 u omuparonxcsa na
TPyHT, PACCMATPUBAEMBIN KaK JTUHEHHO-Ae(DOPMUPYEMOE MOIYIIPOCTPAHCTBO, XAPAKTEPUIYEMOE
MoayieM ¢asura G2mxendpuimenroM Ilyaccona v2 nomyckaercs MpousBOIUTh P YCIOBHA
ekd>Gl ]?G?tﬁfyquﬂﬁ [lmiﬁ[m{a CBaM, M, d - HAPYIKHBII JUAMETP MOTIEPEYHOr0 CEICHMUS CTBOJIA

................ y o b 100000043

S anen CBAN M), TTO: qmpmyﬂam 1p
a) i1 OMWHOYHOM BUCAIEH CBaW 0€3 YIIMPEHUS MATHI

Neicteutenex: ¢ 19.08.2022 no 19.08.2023
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N

s=f — (3.23)

rome N --BEpTHI{EUIBHﬂH HArpy3ka, nepenaBaemas Ha cearwo, MH; B - kosgpduimenr,
OmpenenaeMeIn 1o (popmyiie

p==4 (3.24)

. ¥
3necs ' =0,17In(kvG11/G2d) - koapduimenT, coOTBETCTBYIONIMH a0COTFOTHO KECTKOH CBAE

(EA =0); o' = 0,1 7In(kv1l/d) - ToT e ko3¢ purueHT a1 Crygast 0 THOPOTHOTO OCHOBAHUS C
xapakrepuctukamu Gl n vl; y =EA/G112 - orHOCHTETRHAS KECTKOCTH CBan; EA - JKeCTKOCTE

cTBOJA cBau Ha cxkarue, MH; Al - mapamerp, xapakTepus yronil yBEIMUEHUE OCATKH 3a CUET

CKaTus CTBOJIA U OMPEAEIAEeMBIN o (popmyiie
713 g/ 3

e (3.25)

L= 142,12,
kv, kvl - kosdpurnentsr, onpenensemsie mo popmyne kv =2,82 - 3,78v + 2,18v2 |
COOTBETCTBEHHO IpU V = (v] +v2)/2mnpuv =vl

0) o1 OMMHOYHOU CBAM C YIIMPEHUEM IATEI MW CBAM-CTOUKHU

2IN M1
L: o (3.26)

rae db - mmamerp ymupenus ceau.
B) pacuer ocaaku OypoHaOMBHOM CBaW B OMITMHEHNHON MOCTAHOBKE
Ocanxy OyponaOuBHOU cBau Ha epBoM srane ee Harpykenus N < Nc¢ + No crengyer
OmpeneATs no (popmyne
S, = i{},1 7ln ﬂg

Gl G,d (3.27)
rae N - BepTukaneHas HArpy3ka, nepeaasaemas Ha cearo, kH; No - Harpyska, nepenaBsaemas Ha
IATY CBAX B MOMEHT ITOJIHOTO Pa3BUTHUA IO €€ DOKOBOU ITOBEPXHOCTU MPENEIEHOTO
conporuBiieHuA Nc, kH; Gl u G2 - COOTBETCTBEHHO CpegHEE 3HAYEHUE MOAYJIA CABUTA A
TPYHTOB OKOJIOCBAMHOTO MPOCTPAHCTBA 1 MUHUMAIBHOE 3HAYEHUE MOIYJIA CABUTA MOJ HAKHUM
KoH1IOM cBai, klla; 1 u d - nymua w nuamerp csaum, M; kv - ko3 purpeHT, 3aBUCATIHI OT
cpenHero 3HadeHnusa kod(gduimenta Ilyaccona nnsa rpyHTOB (A1 pacd4eTOB MOKHO ITPUHUMATE
kv =2).
s OyponaOuBHEIX cBau 5ra (pOpMyna CIIPaBEIINBA JIUIIE HA IEPBOM STANE HATPYKEHUA CBAU,
4 UIMEHHO OO BO3HUKHOBEHUS ITOJTHOTO MPENENBHOTO COMPOTUBIEHUA NO HA OOKOBOU
MOBEPXHOCTH CBAM, IMOABJICHUE KOTOPOTO OOBIYHO BCErNA 3HAUYUTEIBHO OMEPEKAET
BO3HUKHOBEHHE NIPENENBHOTO COCTOAHUA CBAX B HEIOM. C yUETOM IMOCTOSHHOTO PaBEHCTBA

0CAOO0K IIATEI H CTBOJIA CBdAH 3HAYCHHC No MOKHO OIMPpCAOCIHTE 110 YCIOBHIO

5:

N, +N, 0171 k.Gl N N, |
G|l G,d ) 4G,d (3.28)
Ha Bropom srane narpysxenusa ceau npu N> Nc + No ee ocanka onpenenaercs no (popmyne:
.« N-=(N_+N)
S=8_+ ,
4G d (3.29)
rae Sc - ocanka, m, noyuennaa mo (3.27) npu N = NC + No.

N Mg MNct+MNo

N

ot 2 b aa e AR ALC T
LepTUpuKa LI AS500060000043E

—_

Bnapeneuy llleba
g
LPuc. 3.14.- Cxema 3Tamos pacuera HarpyKeHus cgau mo popmyaam: 1 - (3.27); 2 - (3.29)

— " .
VXOBd iITbAHA AJIeKCaROapoBHA

Neinc
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m O

Xapaxkrepuctuku Gl u vl mpuHUMAarOTCA OCPEIHEHHBIMU 11 BCEX CIOEB IPYHTA B IIPEaEIax
rayOuHEl orpyxkenus ceau, a G2 u v2 - B npenemax 0,51, T.e. Ha rmybunax ot | mo 1,51 ot Bepxa
CBail, IPU YCIOBHUH, YTO MO HUKHUMH KOHIIAMH CBAl OTCYTCTBYIOT TJIMHUCTHIE TPYHTHI
TEKYy4Eel KOHCUCTEHIIUHM, OPTAHOMUHEPAILHBIE U OPTAHUYECKUE TPYHTHL.

Mopnyse caeura rpynara G = E0/2(1 + v) nomyckaercs npuanmars pasaeim 0,4E0, a

ko3 umnent kv pasusim 2,0 (rae EO - mogyme obmoien gedopmariim).

Pacuernerii muamerp d a1 cBail HEKPYTIOTO CEYEHMS, B YACTHOCTH CTAHTAPTHBIX 3a0WBHBIX

EHI'

CBAM 3aBOACKOr0 U3rOTOBJIEHUS, BEIYUCIAETCA MO (popmysiem = — rae A - mIomane

[TOMEPETHOTO CCUCHNUS CBAH.
PACHET OCAIKH CBAUHOI'O KYCTA. Ilpu pacuere ocagok rpymimbl CBAH HEOOXO0IHMMO

YUUTEIBATE UX B3aUMHOE BiMAHUE. [lomomHuTensHas ocaaka cBay, HaXOAAMIEHCA HA PACCTOSIHUN
a (pacCToAHNE M3MEPIETCI MEXKIY OCIMH CBAM) OT CBAM, K KOTOPOM NPUIOKEHA HATPy3Ka N,

Smizzﬁ;giw
paBHa G
rﬂe‘;,(S 30)

Pacuer ocamku 1-1 CBaW B TPYMITE U3 I CBAM IIPU U3BECTHOM PACHPEIEIEHUN HATPY30K MEKIY
CBAsAMU OPOU3BOIUTCA 1O (popMyme

EE[.

=L (3.31)

rae s(N) - ocagka omuHOYHOM cBaK, _ 1f - KO uimeHTsl, paccuureiBaeMeie mo gpopmyne (3.30)
B 3dBMCUMOCTH OT PaCcCTOAHUA MEKAY 1-U U ]-U cBasAMH; N] - HArpy3Ka Ha -1 CBAro.

PACUET OCAJIKM CBAMHOT'O ®YHJIAMEHTA KAK YCJIOBHOI'O ®YHJIAMEHTA.
Ocanka 0osBIIEpAa3MEPHOTO CBAWMHOTO (PYyHOAMEHTA (CBAMHOTO MOJIA ) MO ACYUTHIBAETCS 10
dopuyre

s =set + Osp + _sc. (3.32)

rze sef - ocaaka yClnoBHOro (yHIAMEHTA, _ Sp - JOMOTHUTEIbHAA 0CAOKa 3a CIET
IIPOJAARIABAHUS CBAl HA YPORHE MOAOIIBEL YCIOBHOTO (DYHAAMEHTA; |ISC - TOMOTHUTETEHAS
0CanKa 3a CUET CKATHA CTBOJIA CBAM.

['panuner ycnoBaoro pynmamenta (puc. 3.15) onpenensior cieayroniuM 00pa3om:

CHH3Y - IIIOCKOCTBhIO AD, mpoxonsmien uepe3 HUKHUE KOHIIEI CBAM;

C OOKOB - BEpTUKATLHEIMU IDTOCKOCTAMH AB u BI', oTcTosnmmi 0T 0ce KpantHuX pAg0B
BEPTUKAJTBHEIX CBail Ha paccrosauy 0,5 mara cait (puc. 3.15, a), Ho He O6onee 2d (d - quamerp
WJIA CTOPOHA MOMEPEYHOT0 CEYEHUA CBAH), 4 IPH HATMYNH HAKJIOHHBIX CBAH - MPOXOIAIIMMA
4epPE3 HUKHUE KOHIIBI 9TUX CcBau (puc. 3.15, 0);

CBEPXY - ITOBEPXHOCTHIO IMJIAHUPOBKH rpyHTa BI'.

m:

L W W N R N W W W W N N
i o ol il Ao N

[

t-{;}
A B A B

Puc. 3.15. Onpenenenne rpanuil yCIoBHOTO (pyHIaMeHTa MpH pacuere 0CagKu CBAMHBIX
MEHT NMoanncaH
q)mamgﬁﬁﬁuwf}? noanwvchblo

wpLIPH pacuere 0cHOBAHUIE OIOPMOCTOB YCIOBHEIN (PYHIAMEHT JOIYCKAETCA IPUHUMATh

reiPrpantaeHABIM ¢ 60KOB BEPTHKaTE HEIME TIOCKOCTAMH AB u BI', oTcTosmnMm OT HApyKHBIX
KpaiiHUX PSIOB BEPTUKAITLHEIX CBai Ha paccTosHud h (tg_ I11,n/4).
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Bnane:

Pacuer ocanku yCnoBHOTO (pyHAamMeHTa MPOU3BOIAT METOIOM IMOCIONHOTO CYMMUPOBAHUA
nedopmManii TMHENHO-IE() OPMUPYEMOTO OCHOBAHHUS C YCIOBHBIM OTPAHUUYEHHUEM CHKHUMAEMOU
tojuny (CII 22.13330). BepTuKaibHOS HOPMANBLHOS HANPKEHUE [1Zp, ONpeaensouee
nedopManii ¥ riayOuHy CKUMAEMOM TOJIIM, TOACYUTEIBAETCA TOJIBKO OT IEUCTBUA HATPY3KH,
MPUJIOKEHHON K CBAMHOMY (PYHIaMEHTY, T.€. BEC TPYHTA B IIPEAENIax YCIOBHOTO (PyHIAMEHTA HE
YUUTHIBAETCA. HauyaibHble HANPSKEHUS JZU ONPeac.SIOTSS ¢ YUETOM OTPBIBKU KOT.IOBAHA.
Bemunna 0canKy IpoJaBIMBAHUA _ SP 3ABHCHT OT 11Ara CBal B CBAMHOM ITOJIE, IPUYEM 1LAr
MOJKET OBITE MEpEMEHHEIM. Pacuer crnenyer BBITOIHATE MIPUMEHUTEIBHO K [IUITHHAPUIECKOMY
00BEMY (STUEHKE), B IPEAETIAX KOTOPOTO BCE TOUKN HAXOAATCA ONMMKE K OCH JAHHOU CBAW, UEM K
OCAM OCTAJIBHEIX CBad (9TO HE OTHOCUTCA K KpaHUM CBasAM). [lmomanes ropuzoHTansHOTO
MOMEPETHOTO CEUECHU AYEHKU PaBHA a2, TAE a - MIar CBAWHOTO MOJISI B OKPECTHOCTH JAHHOU
ceau. [ pyHT B 00BeME SUCHKN TETUTCSI HA IBE OTHOPOIHBIE YACTH: B IIPEIeIax JUTHHEI CBaH | ¢
moayisem obmien nedopmanuu El n kospuimmenrom nonepeunon aedopmanmm vl, a Huke - ¢
anayornuHeIiMH nmapamerpamu E2 u v2. (B o0miem cinygae HEOQHOPOZHOTO MO IIIyONHE
OCHOBAHMA STH MAPAMETPEI IOy IAI0TCA OCPEIHEHHEM).

11111111131111

1
:

. o
. CHan - r = 0564

Puc. 3.16. Pacuernas cxema MeToa SUeHKH
Buemnasa Harpyska Ha s4edky cocTapaIeT P=p_.
Ocanka mpogaBmuBaHus B caydae ogHopoaHoro ocHoBanus (E1 = E2, vl = v2) paBna

As, == 1=l (a-15d),

4E, rae d - muamerp cBawu.
1—vif1—k
As = ( L‘X
- . dE E.E'l' EE‘E
g uneanpHoi cean (E1 =0: 2 roe
/1 ( — 3

B oduem ¢nyuae 0< E10E2 ocaaka npogaBiuBaHus paBpHa

C‘I}

(il

Ocanky 3a CUeT CKaTus CTBOIA NOITYCKAETCA ONMPENENATE IO (popmyne

0 —
(E . rQJ!JE}ﬂ;lHT noancaH
PAC[IEFJE{@MEI)PHI)@P@B@&HHOTO CBAMHO-IJIUTHOT'O ®VH/IAMEHTA.

xS

) Ijﬁ‘ cﬁaﬁﬂm T TH B (KCII) pynnament, coueraronini CDHpDTHBJIEHHe CBall U
HI[HTLI TIOJTKEH HpHMEHﬂTE Csl 711 YMEHBIIIEHUS 00MIENH U HEPABHOMEPHOM OCAAKH COOPYKEHUI.

EGJIBIJ__IEPHBMEPHLIE CBAMHEBIE K}’CTLI M TTOJIA CBAH B CJI}“IHE, CCJIIM UX OCHOBAHHE CIIO¥KECHO IMICCKOM
ICTEBMTENEH. I Y e AU o 19.08. 2023
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CpenHeN IIOTHOCTH U IUIOTHBIMH, & TAKKE TIIMHUCTBIMU TPYHTAMH C TOKA3ATEIEM TEKYUECTH
Huxke IL < 0,5, MmoryT OBITE 3aPOEKTUPOBAHEI KOMOMHUPOBAHHEIMH CBAMHO-TIIIMTHEIMU. [Ipn
OMMpPaHny (PyHIAMEHTOB U3 CBAl, 00 BEAUHEHHBIX POCTBEPKOM, HA CKAIBHBIE U MOJYCKATHHBIE
TPYHTHI UX CIEAYET PACCUNUTHIBATH KAK YMCTO CBANHBIE (DYHIAMEHTEI, 0€3 yuera nepenauu
HArpy3KHd Ha OCHOBAHUE (DYHIAMEHTHOU ILJIATHL.

Bemiunna cxxumaemon Tommi H opu onpenenenun 0caaku KOMOMHUPOBAHHOTO CBAITHO-
mmTHOT O ( KCII) dhynmamenTa momiHa onpenensaThCa Kak IUifd YCIOBHOTO (PyHIAMEHTA.

Pacuer cBaitHO-IIUTHOTO (PyHOAMEHTA MOMKET OCYIMIECTBIATHCA KAK IIUTHL HA YIIPYTOM
OCHOBAHUU C MCMOJIb30BAHUEM NEPEMEHHOTO B IUIAHE KOA(P(PUIMEHTA yOPYrOTO OTHOPA TPYHTA.
[Tpu sTOM cpeaHssa BemmurHA YOPYTOro OTIOPA TPYHTA MOKET OBITh HA3HAUEHA KaK
HEMOCPENCTBEHHO M3 MPOCTPAHCTBEHHOT 0 HEMMHEWMHOT O PACYETA, TAK U MYTEM PEIICHNAA
OCECMMMETPHUYHOM 3a71a9M JIA AUEHKH, BKIIIOYAIOMIEN CBAIO U OKPYKAIONINI €€ MACCUB TPYHTA.
[Tpn HazHaueHnn BeTMInHEL KOA(P(PULMEHTa YIIPYTrOoTO OTIIOPA B KPAEBEIX 30HAX U APYTHX
MECTAaX KOHIICHTPAIIUN HANIPAKEHUH CIEIYET YUUTHIBATE IIPOCTPAHCTBEHHYIO paboTy
¢pyrnamenrtos. [InanoBoe pacnpeneneHne KeCTKOCTHBIX XAPAKTEPUCTHK B ATOM CIIydae
ONpPENEIAECTCA HA OCHOBAHUM YHCIEHHOTO MOAETMPOBAHUS € UCIOIB30BAHUEM T€OTEXHUIECKUX
MPOTrPaMM UM UHBIX PEIICHHMU.

[Tpu mpoBeneHnn mpeaBapuUTEIBLHBIX PACUETOB OCAOKH SKCN CBAMHO-IUIMTHOTO (PyHIAMEHTA
CJIEOYET YUUTEHIBATE, YTO €€ BEINUMHA HE MOJKET IPEBEICUTE OCAIKH INIMTHOTO (pyHOaMeHTa,
ompeneneHHou B coorBeTcTBuu ¢ Meroaukon CII 22.13330, u okazarscs MeHee 0CaaKku
CBAITHOTO (PYHIAMEHTA, MOTYIEHHOHN MO0 CXEME YCIOBHOTO (pyHIAMEHTA.

CaitHbie (DPYyHTAMEHTEI HA TEPPUTOPUAX C MPOCATOUHBIMU TPYHTAMH OPH BO3MOKHOCTH
3aMAYUBAHWA TPYHTOB CIE€AYET IIPUMEHATH B CIydasx, KOr1d BO3MOKHA ITPOPE3KaA CBAIMH BCEX
CJIOEB IIPOCAAOYHBEIX TPYHTOB, IPOUYHOCTHEIE U Ae(DOPMAIMOHHBIE XaPAKTEPUCTUKN KOTOPEIX
CHWKAFOTCSA TIPY 3aMauYMBAHUH.

HukHue KOHIBI CBall JOTKHEI OBITH 3arTyOJIEHE], KAK TPABUJIO, B CKAJIBHBIE TPYHTEL, TECKH
MJIOTHBIE U CPEAHEHN MIOTHOCTH, TNIMHUCTBIE TPYHTHI € TOKA3aTEIEeM TEKYUECTH B
BOJOHACKIIIEHHOM COCTOSHHM:

IL < 0,6 nis Bcex BUOOB CBAll B TPYHTOBEIX YCIOBUAX | Tha;

IL < 0,4 nnga 3a0upnbIxX ceai M [L < 0,2 ang OypoHadMBHBIX CRali npu $sl,g — Su B IPYHTOBBIX
ycaoBusx 11 Tuna;

IL < 0,2 nng 3a0upnbIX ceai v [L O 0 n1a OyponadueHbX ¢cpai npu ssl,g C Su B rPYHTOBBIX
yenoBusax [ tuma (Toe ssl,g - mpocanka oT COOCTBEHHOTO BECA TPYHTA € VIETOM IOCHITTKH HITH
OPYTOU NMIPUTPY3KU €T0 MOBEPXHOCTH).

3armyOieHue CBall B YKA3aHHBIE TPYHTHI JOMKHO HA3HAYATHCS MO PACUETY ITYTEM IMTPOBEPKU
yCJIOBHS, 9YTO 0CAIKA CBAW HE MPEBBICUT MPEIEIbHYIO OCAIOKY SU, M YCI0BUA 00ecredeHus
TpedyeMou Hecymien cnocodnoctu cpau. [1pu sTom mpuHMMaroT HandoMbIIEE U3 MOTYIEHHBIX
3HAYCHUM 3ariIyOJICHUS CBAU.

Ecmi mpopeska yka3aHHBIX TPYHTOB B KOHKPETHBIX CIyUasx SKOHOMHYECKH HElenecooOpaszHa,
TO B TPYHTOBEIX YCAOBMAX | TMma mo mpocanounocTu A 3aanuil U coopykenui 11 m 111
YPOBHEU OTBETCTBEHHOCTH MOIMMYCKAETCA YCTPOMCTBO CBAU (KpOMe CBal-000II0U€EK) C
3arJiy0ONIeHNEM HUKHUX KOHIIOB HE MEHEE YEM HA | M B CJIOM TPyHTA C OTHOCHUTEIBHOU
npocatounocTeio _sl < 0,02 (npu gae1enun He menee 300 kIla u He meHee maBmeHus,
COOTBETCTBYIOMIETO JABIECHUIO OT COOCTBEHHOTO BECA TPYHTA U HATPY3KHU HA €r0 MOBEPXHOCTH)
IpU YCJIOBUM, 9TO B 3TOM CIIy4ae 00E€CIeunBaETCA HECYIAA CITOCOOHOCTE CBAll, 4 CYMMAPHEIE
3HAUEHUA BO3MOKHBIX ITPOCAN0K U 0CAN0K OCHOBAHUSA HE MPEBBIIIAIOT MPEAEIBHBIX 3HAUEHUH
IJIS 30aHUSA U COOPYIKEHUA TTPU HEPABHOMEPHOM 3aMaduBaHuu rpyHTOB. [Ipu sTOM momxHa
OBITE 0OOecneyeHa Hecynias CroCcOOHOCTE CBAW M CBAWHEIX (DYHIAMEHTOB, @ BO3MOKHEBIE

v
HEOO nyqﬁ%&?ﬂéﬂ%ﬁﬁgmaﬂﬁn TPYHTOB AOJIKHBI OBITE MCKIHOYEHEI TPUMEHEHUEM
Ceprvc IOTIOTTHIATE SR X0 MEP O PRSTENIA0043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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CBan-KOIOHHEI OJHOSTAKHEIX 31aHuH [1] ypOBHA OTBETCTBEHHOCTH B TPYHTOBBIX YCIOBHAX |
TUNA AONYCKASTCS ONUPATH HUAKHAMU KOHUAMHK Ha rpyHThL ¢ _ sl O 0.02, ecau vecyuias
CIOCOOHOCTE CBAM MOATBEPKAECHA UCITBITAHUAMMU.
B ciryuae eciim mo pe3yibTaraM WHKEHEPHBIX U3BICKAHUH YCTAHOBJIEHO, UTO ITOTPYKEHHUE
3a0MBHEIX CBAl B MPOCAI0YHBIE TPYHTEI 3aTPYAHEHO, B IPOEKTE JOKHO OBITH MPEXYCMOTPEHO
yCTPONCTBO JUAECPHBIX CKBAKWH, JUAMETP KOTOPEIX B TPYHTOBBIX YCJIOBUAX | THma crenyer
HA3HAYATh MEHEE nuamerpa ceueHus csau (oo 50 mm), a B rpyHTOBEIX yenoBusx Il tuna -
paBHBIM eMy WM MeHee (no 50 mm). B nocnennem ciyuae rmyOMHa IMAEPHBIX CKBAKWH HE

AOJKHA IMPEBBIIIATE TOJMIUHY MTPOCAO0YHOT0 OT 3aMd4YUBaAHWA CJIOA TPYHTA.

[Tpu pacuere cBalHEBIX (PyHIAMEHTOB B HAOYXAOMIMX TPYHTAX MO Ae(OpPMALMAM JOIKEH
BBITIOJTHATE CSI OMOMHUTENLHBINA PACUET MO ONMPENEIEHUIO MOABEMA CBAM NMPH HAOyXaHUH
rpyara. [Togsem hsw.p, M, 3a0UBHEIX CBall, OTPYKEHHBIX B MPEABAPUTENEHO MPOOYPEHHBIE
JTUJIEPHBIE CKBAKUHBI, HAOUBHEIX CBaMl 0€3 yIIMpeHus, a TAKKe CBall-000JI0UeK, HE
IpOpe3arnIINX HAOYXAroNIyI0 30HY TPYHTOB, CIEAYET ONMPENEIATE M0 (POPMYIIE

hsw,p = (hsw - h'sw.p)Z + h'sw,p - 0,0001 Z/uN,
rae hsw - mogreM moBepxHOCTH HAOYXAaroniero rpyHTa, M; h'sw,p - mogsem ciog rpyHTa B
YPOBHE 3aJI0KE€HUA HUKHETO KOHIIA CBAM (B Ciydae mpope3ku HaOyxaromen 30Hel rpyHTa h'sw,p
=0; J, O - KO3PDUUUEHTDL, ONpeacasaemMblc 1o Tadnuue 3.14, npu 3ToM _ 3aBHUCUT OT
nokasatend [, KOTOPBIA XapakTSPU3yeT YMECHbIUCHUE ACHOpMALMY IO [NYOUHE MACCUBA NPH
HAOyXxaHUM TPYHTA U IPUHUMAETCA AJ1A HA0yxaromux rimH: capmarckux - 0,31 m-1, apansckux -
0,36 m-1 u xBamerHCKUX - 0,42 M-1; 1 - nepumerp cBau, M; N - pacueTHas Harpy3ka Ha cBaro, kH,

ONpeaeNCHHAs ¢ KOXPPUUHEHTOM HAaASKHOCTH no Harpyske _f=1 [7].

Tabmuma 3.14
3HaucHUS KoXpduuueHTa —

| IED:}(]_J(I)HMH&HT _. M-1, mpu 3HaUCHMUAX Kosduuuent O,
['myOuna morpyxenus cBam, M| _ 0/l
0,2 0.3 0.4 0,5 0,6

3 0,72 10,62 (0,53 (046 (040 |-

4 0,64 0,53 (044 0,36 031 |15

5 0,59 046 (0,36 0,29 10,24 |1.1

6 0,53 1040 (0,31 10,24 0,19 0.7

7 048 1035 0,26 10,20 0,15 |05

8 044 (0,31 (0,22 0,17 (0,13 (0.4

9 040 10,27 (0,19 0,14 |0,11 (03

10 0,37 (0,24 (0,17 0,12 (0,09 (0,2

11 0,34 (0,21 (0,15 0,10 (0,08 (0,2

12 031 10,19 10,13 10,09 10,07 |0O.1

[IpenenpHbpie 3HAUEHUA MOOABEMA COOPYKEHHUM, a TAKKE 3HAUYEHUE IOIBEMA
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BBenenue

OyHmaMeHTEl ABIAIOTCA TJIABHBIMU HECYNIUMH 5SIE€MEHTAMH J000r0 31aHufA WU
COOPYKEHMSA, TAK KAK OHM BOCHPUHUMAIOT HATPY3KY OT BBIMIENEKANIMX KOHCTPYKIUH U
nepenarT ee Ha ocHoBanue. [Ipu 5ToM B cuimy CBOETO pacmoIOKeHUs OHU MPAKTUUECKHU
HEOOCTYIHEI )11 OCBUAETENLCTBOBAHUA. [losTOMY HamekHOCTE padOTEl (PyHIAMEHTOB (1
OCHOBAHMA) MOPH OKCIUIyaTanuu OOmkHA OplTh obOecnmeueHa Kak HA  CTAauM
OPOEKTUPOBAHUA, TAaK M HA CTAaOuM CTpOWUTEanCTBA. Kak mpaBuimo, OCHOBaHMI,
(yHOaMEHTEI W HAA3E€MHBIE KOHCTPYKIIMM HOPOEKTUPYIOT pas3aenbHo. OmgHako OHHM
HEPA3PEIBHO CBA3AHBI MEKIY COOON, BAUAIOT APYT HA APYTA U JOIKHEI PACCMATPUBATECA
Kak eauHaa cucrema. [losTomy nas mpoekTHpOBaHUs OCHOBAHMM M (PyHIAMEHTOB
HEOOXOOUMO 3HATH OCOOEHHOCTHM MX COBMECTHOM palOTHI MOI AEUCTBUEM BHENIHHUX
CUJIOBBIX M HECWIOBBIX BO3AeHcTBUI. (COBpeMEHHAA MPUKIAOHAA TEOpUA pacdera

OCHOBAHMHM WM (PYHOAMEHTOB ITO3BOJLIET MPOEKTHPOBATE 3TH KOHCTPYKIMHM JOCTATOYHO
HaIEKHBIMH 151 SKOHOMHWYHEIMH.
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Ob01as XapakTepHCTHKA CAMOCTOATEILHOH padoThI

CamocrosrenpHas padora CryaeHTa NP HW3YYEHUW OUCHUIUIHHBL  «KOHCTpyKunmu
FOPOACKHX 3JAHUH U COOPYKEHNH (OCHOBAHUA M (PYHOAMEHTBI, METANIMYECKNE KOHCTPYKIINH )»,
IPEAYCMOTPEHHAA padOIUM YUEOHEIM IIAHOM U padO4eH mpOrpaMMON TUCHUILINHEL BKIIOYAET

B cebd4:

8 cemecTp

1.CaMocTOoATE/IbHOC H3YUYEHHE JTHTePATYPHI 10 TeMaM 3-4,8-9
[lenu caMOCTOATEARHOU PAOOTHI:
- HAYIUTBCA pa3zpadarsIiBaTh OCHOBHEIE AJIEMEHTHI MPOEKTA IMPOM3BOJACTBA PpadOT I
OTIEIEHOr0 00BEKTA, C LENBI0 MOCIEAVIONIETO 3AKPETUIEHUA HA MPOU3BOACTBEHHOU MTPAKTUKE U
pa3padoTKe BRIMYCKHON KBAMHU(UKAIIMOHHON padoTe;
- YyrayOneHUs U PacIlMpPEHUs TEOPETUIECKUX 3HAHUH U MTPAKTUYECKUX HABBIKOB;
3amadm caMOCTOATENBHOM Pa0OTHL:
-c(hOpMUPOBATE YMEHHE HCIOJIB30BATE CIPABOUHYI0 JOKYMEHTAIMI0O U CIEHUATBHYIO

TUTEPATYPY;

- HAYUYUTh CTYAEHTOB CHCTEMATH3UPOBATh U 3dAKPEILIATH HOMYYEHHBIE TEOPETHYECKUE
3HAHUA U NPAKTUIECKUE YMEHUSL.
B pe3yneTare CTYyIEHT OBIAIEBAET CACAYIOMMMU KOMOETEHIAAMMU:
[TIK-3 Cnocoben mpoBOIUTE pacueTHOE 000CHOBAHME U KOHCTPYMPOBAHUE CTPOUTETBHBIX
KOHCTPYKIUHI 3JaHUH U COOPYKEHUH MPOMBINIIEHHOT 0 U TPAKIAHCKOTO HA3HAUCHUSA

ILnan-rpa¢uk BuIIOJTHEHHS CAMOCTOATE/ILHOM padoThI
O0neM gacos
Konsr HUToroseri
o CpencrBa u
peanmzyemon | Bun nesrensHOCTH IPOIYKT Konrakt
KOMIIETEHI[HI CTYyIEHTOB CaMOCTOATEI TEXHOIOTHH Has
" BHOM pabOTEI OTEHEH CPC | pabora c Bcero
npernoaa
BaTeEJIEM
8 cemecTp
[TK-3 CamocToaTensHOEe OTBeTEI HA
M3YICHUE Bonpocel mo| CobecenoBanu 19.8 ) 9
AUTEPATYPHI IO TeMaM e
teme 3-4; 8-9 MUACIHUILITHH
[TK-3 [ToororoBka K MunuBuayan Otuér
MPAKTUIECKUM BHOE 33JaHue | (MMCEMEHHEIN) 19.8 2,2 22
3AHATHAM
[TK-3 [ToaororoBka K MupuBugyan Otuér
1a00paTOPHBEIM BHOE 3aJaHue | (MMCEMEHHEIH) 19.8 2.2 22
3AHATHAM
HToro 3a 8 cemecTp | 59,4 6,6 66
Hroro | 59,4 6,6 66

1.KUHTPU.]II:HI:IE TOYKH H BHILI OTUHETHOCTH
OOKYMEHT MNMoArimcAH

3NEKTPOHHOW NOANMCLIO

PRSI THT OB A O CFk & STat Pt €

llleGayxoea TaTeAHa AnexkcaHgpoBHa

Bnaneneu:

TYHiefrra He mpeaycMoTpeHa.
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Vka3zaHus 1o opraHu3anuu padoTsl ¢ JJUTepaTypoii

Vkazanua no opcanuzayuu pabomsl c iumepamypou

Pabora ¢ mareparypou - 00A3aTEIBHBEIM KOMIOHEHT JIHO00M HAYYHOU OEATEIBHOCTHU.
Cama Hay4gHas IuTeparypa ABIAECTCA BEICIIMM CPEICTBOM CYIIECTBOBAHUA 1 PA3BUTHUA HAYKH. 34
Bpems NpeOBIBAHUS B BEICHIEH MIKOIE CTYAEHT AOJKEH U3YYUTh U OCBOUTH MHOTO yY4E€OHHKOB,
CTarel, KHAT U APYrou HeoOXoaumoun anad Oyoymiero Crneruanmcra JTUTEPATypPsl HA POIHOM U
WHOCTPAHHOM fA3BIKAX. B CBA3M € 5TUM mepen CTyaeHTaMH CTOUT OOblias U BakHAA 3a7ada - B
COBEPIIEHCTBE OBIAAETE PAIMOHATBHEIMH MPUEMAMU PA0OTHI ¢ KHMKHEIM MATEPHATIOM.

[Tpuctynas k pabore Haxm KHWUTOH, CIEOyeT CHadaaa O3HAKOMUTBLCSA C MATEPUATIOM B
IEI0M: OTJIABJICHHMEM, AHHOTAIMEH, BBEACHUEM M 3aKIIOUEHUEM 0OyTeM OEerioro 4YreHud-
MPOCMOTpPA, HE Jejlad HUKAKUX 3aMUCEH. JTOT MPOCMOTP IMO3BOJIMT IOJYYWUTH INMPEACTABIECHHE
000 BCEM Marepuane, KOTOPEIM HE00X0AUMO YCBOUTE.

[Tocne »sroro crmenyer nepexoauTs K BHUMATEIBHOMY UTEHHUIO - INTYJAHMPOBAHUIO
MaTepuaia mo raaBaM, pazaenam, maparpadam. 3To camas BaHAsg 9aCTh PpadOTHI MO OBJIATEHUIO
KHIWKHBIM MarepuaioM. Yurate cnenyer npo cedsa. (IIpu sTom uuraronmii MeHbIIE yCTaer,
yCBAMBAECT MATEPHAT ONPUMEPHO HA 25% OBICTpEE, MO CPABHEHHUIO C YTEHWEM BCIIYX, HUMEET
BO3MOYKHOCTE YIEIUTHE OOJIbIIE€ BHUMAHUA CONEPKAHUI0 HANMMCAHHOTO U JIy4II€ OCMBICIHUTH
ero). Hukorma e cnemyer o0OXoauTes TpyaHeIE mMecTa KHUTHU. X HAmo uurate B 3aMENJIEHHOM
TEMIIE, YTOOBI Ty4NI€ MOHATE U OCMBICIHTE.

PexomMeHnyeM BO3BpamiaThCAd K HEMY BTOPOH, TPETHM, YETBEPTHIM pa3, dTOOBI TO, UTO
OCTAJIOCh HEMOHATHBIM, JOMOJIHUTE U BBIACHUTH IPH IIOBTOPHOM YTEHHUH.

M3yuag kuury, nHano oOpamars BHUMAHHME HA CXE€MBI, TAOJMIBI, KApPTBEL, PUCYHKH:
paccMarpuBark HMX, OOAYMEIBATEH, AHATM3UPOBATH, YCTAHABIMBATE CBA3b C TEKCTOM. OITO
TOMOJKET IMTOHATh U YCBOWUTH U3y4AE€MBIM MaTEpPHA.

[Tpu grennn HEOOXOOMMO MOJIB30BATHCS CIOBAPSAMH, YTOOBI BCAKOE HE3HAKOMOE CIIOBO,
TEPMHH, BEIPAKEHHUE OBLIIO ITPABWIBHO BOCIPUHATO, ITOHATO U 3aKPETUIEHO B IMTAMATH.

Hano crpemurecs BeipaboTars y cedAa HE TOMBKO CO3HATENIBHOE, HO U OETrI0€ 4TEHHUE.
Oco0eHHo 5T0 ymMeHue OyaeT mOJE3HBIM MPU NEPBOM MPOCMOTpE KHUTH. OOBIUHO cTyaeHT |-2
Kypca OPHU WU3BECTHOW TPEHHUPOBKE MOKET BHUMATENBEHO M COCPENOTOYEHHO IpoumTars 3-10)
CTPAHUI] B 4aC U CAENATh KPATKUE 3aMUCH TPOIUTAHHOTO. MHOTHE CTyZEHTH NPOUYUTHIBAIOT 5-6
CTpaHuil. IT0 KpanHe Mano. CIMIIKOM MENJIEHHBIM TEMIT YTEHUS HE MTO3BOJMT W3 YIUTh MHOTHE
BAXKHEIE U HYKHBIE CTaTeM KHUTU. OOydasce OBICTPOMY YTEHHUIO (CAMOCTOATENBHO WA HA
COEIMANBHBIX KypCax), MO¥KHO mnpoudTeiBaTe 10 50-60 crpanmiy B 9ac u gaxke Ooiee.
OnHOBpPEMEHHO MPUOOpETAETCA CIOCOOHOCTE KOHIIEHTPHUPOBATHCS HA BAKHOM U CXBATHIBATH
OCHOBHOM CMBICI TEKCTA.

3amice W3ydaeMoro - JIydmias omopa mamaTtu Inpu pabore ¢ kHUrom (rem Ooiee
Hay4HOU). Yurasa KHUTY, CAEOYET AENaTh BEIMMCKHW, 3aPUCOBKU, COCTABJIATE CXEMEI, TE€3UCHI,
BBIIMMCEIBATE HU(PPEI, HIUTATEI, BECTH KOHCIIEKTHI. 3aMNUCh M3Y4A€MON TUTEPATYPHI IyUIIE JETIaTh
HATJIIHOM, JErKO 0003puMOM, paculeHeHHOM Ha al3anel M OyHKTEL. UYTO OpOYMTAHO,
MPOAYMAHO M 3AMMMCAHO, TO CTAHOBUTCA NEUCTBUTEIBHO JIMIHBIM JOCTOSHHUEM padOTaromero ¢
KHUT OU.

OCHOBHOWM MPUHLMIT BEIMMCEIBAHUSA W3 KHUTHU: JHIIb CAMOE CYIIECTBEHHOE U B
Kpargaumen (popme.

PazmiuaroT Tpu OCHOBHEBIE (POPMBI BEITUCHIBAHUS:

1. JlocmoBHAsA BBITMCKA WJIM IIUTATA C LEJIbI0 MOAKPEILUIEHWA TOTO WM UHOTO MOJIO0 KEHUA,
ABTOPCKOTO OOBOMAA. JTa (POpMa IMPUMEHAETCA B TEX CIydasdX, KOTAA HEIb3: BBEIIMCATH MBICID
ABTOPA GROHMI GHRBIMELOHE PUCKYS TOTEPATH €€ CYTh. 3aMCh IUTATH HATO TPABHIBHO

Ceprud @0 PRIHIES 3 HBS BT 2CEPIATOSIPOEIBONBHON ITOIMEHBI OJHUX CIOB APYTHUMH; KAXKIYI0 LUTATY
Snanengia o S AR ML B "RABEPGE R, B croOkax YyKa3aTh €€ UCTOYHUK: (DaMIUTMI0 U MHHUIMAIEI aBTOpA,

HA3BAHHC Tp}’,[[ﬂﬁ CTpﬂHHL[}’, rogm H3JdHHA., HA3BAHHUEC U3 TdTCIIECTBA.
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[lutupoBanue cienyer MPOM3BOAUTE TOJBKO ITOCIE O3HAKOMJIEHUS CO CTATHEM B IIEJIOM
WM ¢ OMMKaumuM K OUTATe TEKCTOM. B MPOTMBHOM Cilydae€ MOKHO BBIXBATUTH OTAEIIBHEBIE
MBICJI, HE BCETd TOYHO WJIA MOJHO OTPAXKANINE B3TJIAAE ABTOPA HA JAHHBIA BOITPOC B IIETOM.

Kcepo- u (orokomupoBaHue (CKAHMPOBAHWE) 3aAMEHAET PACTOYAIOMIEE BPEMS
BBEIITMCBIBAHUE TOCIOBHBIX IIATAT!

2. Bemucka "mo cMeicny' mim Te3ucHas Gopma 3amicH.

Tesucsr - 570 Kparko CPOPMYIUPOBAHHEIE CAMAM YUTAIONIAM OCHOBHBEIE MBICIIM ABTOPA.
JT10 camas mydmas (opma 3anucu. Bee Buabl HaygHBIX padoT OyayT Oe3ympeuHsl, eciau OyayT
HAImMCaHbl TAKUM 00pa3zom. Jlemaerca Takas BBEIMMCKA C TEMH K€ MPABUIAMHU, 9TO W TOCIOBHAA
LUTATA.

Tesucer OwnIBatOT Kparkue, COCTOSMIME W3 OTHOTO MPENIOKEHMA, 0€3 Pa3zbACHEHUH,
IPUMEPOB M 10KA3aTENBCTB. | TaBHOE B TE€3MCAX - YMEHME KPATKO, 3aKOHYEHO (HE TEPAS CMBICH)
c()OpMYIMPOBATE KAKIOBIM BOIMPOC, OCHOBHOE MONMOKeHHUE. OBIaneB MCKYCCTBOM COCTABIICHUS
TE€3UCOB, CTYAEHT YETKO U ITPABUIILHO OBJIANECBACT N3YIA€MBIM MATEPHUATIOM.

3. KouncmekTuBHAS BBIIMUCKA HWMEeT OOIBIIOE 3HAYEHWE IJIA OBJANCHWA 3HAHUWIMHA.
Koncnekt - nanbonee >(pdexruBHas Gpopma 3amiceit Ipu M3yIEeHUN HAYyIHOH KHUTH. B mannom
CJIy4ae KpaTko 3amMCBIBAIOTCA BANKHEHIINE COCTABHBIE MYHKTHI, TE3UCHI, MBICIIH U UIEU TEKCTA.
[TonpoOnBIln 0030p copepaHusa MOKET OBITh BAKHBIM IMOACIOPBEM IJIA 3AIMMOMUHAHUS H
BCIIOMOTATEJIEHEIM CPENCTBOM I HAXO0KIECHUA COOTBETCTBYIOMINX MECT B TEKCTE.

Jlenas B KOHCHEKTE [OCIOBHEIE BBIMUCKM OCOOEHHO BAaKHBIX MECT KHWUTU, HEIB3A
OONMyCKaTh, YTOOBI BECh KOHCHEKT Obln 'CMHUCEIBAHWMEM' C KHUTH. YCBOEHHBIE MBICIIH
HEOOXOOUMO BBEIPA3UTH CBOMMH CIOBAMM, CBOUM CJIOTOM W CTHJIEM. |BOPUECKHM KOHCIIEKT -
HauOonee nenHad u Oorarasa (opma 3amucH M3y4aeMOoro Marepuaia, BKIHUAONIAA BCE BUIBI
3AIMUCEN: U IJIAH, U TE3UC, U CBOE COOCTBEHHOE 3aMEUAHNE, U [IUTATY, U CXEMY.

O030p TEKCTa MOKHO COCTABUTH TAKKE MOCPEACTBOM JIOTUUYECKOH CTPYKTYPHI, BMECTO
TOTO, 4TOORI CJIEI0BATH IMMOBECTBOBATEILHON CXEME.

C mOMONIEI0 KOHCHEKTUBHOM BEIMMMCKHA MOKHO TaKK€ COCTABUTH IMPENJIOKEHHE O TOM,
KAKME TEMBI OCBEMIAIOTCA B OTIENBHBIX MECTAX pPa3HBIX KHUT. Jl|OIMOJHUTENIBRHOE YyKa3aHWe
HOMEPOB CTPAHULL OOJIETYUT HAXOKIECHUE 3TUX MECT.

[Tpu cocraBmeHMM BHIIEPKEK 1[€I€CO00pAa3HO MOCIEIOBATEILHO TPUAECPKUBATEC
OCBOEHHOM cuctembl. Ha sToM 0a3e MOKHO COCTABUTH CBOM APXWUB WIH KAPTOTEKY BAKHBIX
CHEIATBHBIX MYOJIMKAIAMN IT0 TPEIMETAM.

KOHCOEKTEI, TE3UCHI, IIUTATEI MOTYT UMETH IBE (POPMBI: TETPATHYIO U KapTrouHyro. [Ipu
TeTpagHOU (POpME KakAOMy ydeOHOMY MOpenMery HeOOXOAMMO OTBECTH OCOOYI0 OTAEIBHYIO
TETPanb.

Ecnu ucnone3yercsa kaprouynas (opma, TO 3amMuCH CIAEAYET AEIaTh HA OJHOW CTOPOHE
kaprouku. [{ng ynoOCTBa MOIR30BaHNA BBEPXY KAPTOUKHA HANO HAMMCATh HA3BAHUE M3Y4aeMOTO
BOIpoca, (pamrumiro aBTOpa, HaszBanue u Y IK (yHuBepcaspHas necarnuHas kjiacCu(pukarysd)
M3y4aeMON KHUTH.

Kaproukn MOXHO HCHOIB30BATH CTAHAAPTHHEIE WM W3TOTOBUTH CAMOCTOATEIBHO W3
Oenont Oymaru (momyBarmana). Kaprouku OOBIUHO XpaHAT B CHEIUMANBHBIX ANIMKAX WA B
KOHBEPTAX. JTa CHCTEMA KOHCHEKTHUPOBAHWUA HMEET PAN NPEUMYNIECTB IIEPEN TETPATHOM:
KaApTOUKAMU yAOOHO MOJB30BATECA INPU AOKIANAX, BBICTYIUIEHUAX HA CEMHMHAPAX; TAKOU
KOHCIOEKT JIETKO MOIMOJHATE HOBEIMM KAPTOYKAMHU, MOKHO M3MEHUTh MOPAOOK UX
pACTIONIOKEHN, TOOMBAACEH DOJIEE YETKOM, IOTUUECKON TTOCIET0BATENBHOCTH 310 KEHUA.

M, HakoHer, MOKHO TIPUMEHATH IJIS STHX K€ [E€JIEN NePCOHATBHBIN KoMnbioTep. Celuac
CYIIECTBYET BEIUKOE MHOKECTBO CAMBIX PA3JIMYHBIX MPUKIAOHBIX OPOrpaMM (OpraHam3epoB U
mp.), KOTOPBEIE 3HAYWUTEILHO OOMerdarT padoTy IPU COCTABICHWUM BBIMMUCOK M3 HAYYHOU H

"
CHEHHHJ@%WMCHGH&E}’H cers Internet, MOKHO MOJMYYATH YK€ TOTOBEIE MOTOOPKHU

CepTvIKHIT CPADYPHE9ABEBI52205E 7BA500060000043E
B T
HAAETER VRV VEEIE S a3anus no camocmosmenbHoMy usyueHuo 1umepamypsl o memam
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BaxHpIM 3Tanom ABIAETCA mOA00P M M3YYEHUE JTUTEPATYPHI MO HCCIEAYEMOU TEME.
[Tomumo yueOHOM M HAYYHOU IUTEPATYPHI, 00A3aTEIBHO HWCHOIB30BAHUE W HOPMATHBHO-
MpPABOBBEIX AaKTOB. Henb3s mOOMEHATh W3y4YEHHE JUTEPATYPHl MCIIOJIb30BAHUEM KAKOU-IHMOO
OTHOW MOHOTpa(Puu WM JIEKIMH M0 U30paHHOM TeMe. Tak K€ pPEeKOMEHOYETCA MCHOIL30BATh
WH(OPMALINIO, PA3MENIEHHYI0 HA O(PUIMATBHBEIX canuTax cetu MHTepHET, CCBUIKM HAa KOTOPBIE
yKa3aHel B CIHCKE PEKOMEHAyEMOMW nuTeparypel. B mpounecce paboTel Ham pedepaTuBHBEIM
VCCIENOBAHUEM U COOPOM JTUTEPATYPEI CTYAEHT TAKKE MOKET 00paniareCs K MPENoJaBaTelo 34
WHIVBUAYATBHEIMH KOHCYIBTAIMAMHU.

H3yuenue oonorHumenbHblx UCMOYHUKOG.

Takuvut  wmcrouHMKamMm MOTYT OBITE  PEIEH3UM, KPUTUUECKHE CTAThH, KPUTHKO-
Ouorpauueckne, HCTOPUKO-IUTEPATYPHBEIE PAOOTEI. BBIABUTE HSTH HCTOUHUKU MOKHO C
MOMOTIEIO CHPABOYHEIX M OMOmoOrpa)MueCcKux N3 JaHuu.

[Tpu pabore ¢ knuron meoOxoaumo momoOpaTe IUTEPATYPY, HAYUUTHCA MPABUIIBHO €€
guTaTh, BeCTU 3amucu. Ocoboe BHUMAHUE CIEAyET OOpATUTE HA OIPEAEICHUE OCHOBHBIX
OOHATUN AUCIUILIMHEL. CTyaeHT JOJLKEH mOoApOoOHO pa30dupare OPUMEPEI, KOTOPEIE MOACHSIIOT
TAKAE OIPENENICHUSA, U YMETh CTPOWUTh AHAIOTWYHBIE MPUMEPHI CAMOCTOATENBHO. HyKHO
noOMBATECA TOYHOrO MOPENCTABIECHUSA O TOM, 4TO M3ydaemnib. [lone3Ho COCTaBiATH OMOpPHEIE
KOHCIEKTHI. [Ipyn m3yuennn marepuana no ydeOHMKY ITOJIE3HO B TETPAAN TOMOJIHATH KOHCIEKT
JIEKIUH, TAKkKE CJIEAYET OTMEUaTh BOIPOCEI, BBIJCIECHHBIE CTYNEHTOM MUIs KOHCYJBTALMH C
MPENOIABATEIIEM.

Paboma co cnpagounvbimu uzdanusamu.

CrnoBape — CHPAaBOYHOE H3IAHUE, CONEPKANICE YIOPAZOUECHHBIN NEPEYEHb A3BIKOBBIX
enuHuI (CII0B, CIOBOCOYETAHUH, ()pa3, TEPMHUHOB, UMEH, 3HAKOB), CHAOKEHHBIX OTHOCIIIMMHUCS
K HUM CIIPABOYHEIMH JAHHEIMH.

Tepmunonornyecknii CI0Bape — CI0BAPb, COAEPKAMMU TEPMHUHEI KAKON-TMO0 00macTu
3HAHWA WM TEMBI U UX ONpeneneHus (pa3bsaCHEHUS ).

CopaBOYHMK — COPABOYHOE W3AHUE, HOCAMIEE MPUKIATHON, MPAKTHYECKUM XAPAKTED,
MMEIONIEE CUCTEMATHYECKYIO CTPYKTYPY WIH IMOCTPOECHHOE Mo andaButy 3arnaBud crared. [lo
LEICBOMY HA3HAYECHUIO PAa3JIMYAOT: HAYYHBIM, MACCOBO-IIOJIMTHYECKHUH, IPOU3BOICTBEHHO-
MPAKTUIECKHI, YI€OHBIN, TOMYIJISPHBIN U OBITOBOM CIIPABOYHUKH.

buorpadguuecknii CrnpaBOYHUK (CIOBAPh) — CIPABOYHUK, COJEPKANIMHA CBEIEHUA O
KU3HU U JEATEIEHOCTH KAKUX-TH00 JInII.

bubmuorpauuecknii  cnpaBOYHUK  (CJIOBApb) —  CIOPABOYHUK,  COOEPKAIIMI
Oumorpa(puueckue CBEOEHUA O KaKUX-TMOO0 IMIax, CIHUCKH WX TPYIOB M JMTEPATYPHI,
OCBEMIAIONIEH X JKU3HB U IEATETEHOCTE.

CopaBouynoe mocobue — mocoOme, paccuutaHHoe mo (popme HAa TO, 4TOOBI MO HEMY
MOJKHO OBLII0O HABOAMTH CHpaBkH. OT CHpaBOYHHUKA OTJIMYAETCA TEM, YTO MOIKET OBITEH
VCITOJIb30BAHO WU I ITOCIENOBATEILHOTO OCBOCHMA MATEPHald, B TO BPEMA KaK CIPABOYHHK
HAIIEJIEH TTIaBHEIM 00pa30M Ha BEIOOPOUHOE YTEHHE, IO MEPE TOTO, KAK BO3HUKAIOT T€ WU UHEIE
BOIIPOCHI U HYKA B CIIPABKE, U A1 MOCIEI0BATEIEHOTO YTEHHU A HE MTPUCITOCOOIIEH.

OHIMKJIONEONS — COPABOYHOE WU3OAHME, comepamiee B 0000MIEHHOM BUOE OCHOBHBIE
CBEIEHMA IT0 OAHOU WJIM BCEM OTPACIAM 3HAHUU U MPAKTUUECKOH OEATEIBHOCTH, U3I0KEHHBIE B
BUJIE KPATKHX CTATEH, PACHON0KEHHBIX B aI(PaBUTHOM MWJIM CHCTEMATUYECKOM mnopsake. B
3aBUCUMOCTH OT KpPYrda BKIIOUEHHEIX CBEOCHUM pPAa3IMuaroT YHUBEPCAIBHYIO (00mryto),
CHEIMATN3UPOBAHHYIO (oTpacneByo), PETHOHATBHYIO (YHUBEPCATBHYIO 1583151
CHELHMATM3UPOBAHHYIO ) SHIIUKIOMETNH.

OHIMKJIONEANYECKUN CIOBAPh — JHIUKIONEINA, MATEPUAT B KOTOPOM PACIIONIOKEH B
an(paBUTHOM IMOPSAIKE.

B P——,

Ceprucpukar: 20000 @BATPYEEOIHGCHTOSRCHEINATEHOMY THITY CI0BAPS HOPMATHBHOM JIEKCHKH C TOYHO
SRR S T e NE SRR LIV CE RSN Ve my TepvuaaML.
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5. MeToaqnuyeckre YKa3aHHA 110 BHAaAM padoT, MpeIyCMOTpeHHBbIX padoyeil MporpaMMoii
JTHCIHILTHHbI

8 cemecTp

5.1 BHa caMOCTOATeILHOH padOTLI CTYAEHTOB: CaMOCTOATE/IbHOE H3Y4YeHHe
JIATepaTrypsl 1o reme 3-4, 8-9

Jlnsg BBITOMHEHWA NAHHOTO BHUAA CAMOCTOATEIBHOM pPAOOTHI CTYIEHTOB, HEOOXOIMMO
WU3YIUTE CIEAYIONINE TEMEL:
Tema3. Pacuem ¢pynHoameHmog MEeKo20 3a10MHCeHUA
[Tpu m3yueHun maHHOM TEMBI HYKHO 3HATH OMPENEICHUE TIYOUHEI 3a10eHUs (PyHOaMEHTA.
Gopma u pasmep nomomBel  (PyHmameHTa. BHENEHTPEHHO HArpyKeHHBIE (DYHIAMEHTHI.
[TpoBepka naBnenus Ha c1aOBIM MOACTUIAONINI CION TPYHTA
Tema 4.3awuma gpynoamenmos u 3a21y01eHHbIX HOMEWEHUU OM NOO3EMHbBIX 600 U CbIPOCHIU.
[Ipn M3yueHum HAHHOW TEMBEI HYKHO 3HATh pacuer (PYHOAMEHTOB HA TPYHTOBBIX (MECUAHEIX)
mogymkax. O BIaroHACHIIEHWH U BOJOTPOHUIIAEMOCTH MO A3EMHBIX YACTEH COOPYKEHUN.
Tema 8. Obwue nonoscenus. PyHoameHmbl 8 CTOHCHBIX YCT1OBUAX
[Tpn m3yuenun manHOM TEMBI HY)HO 3HATh OOnme nmomokenus. OyHAaAMEHTE HA NECCOBBIX U
IPOCATOYHEIX IPYHTAX. XAPAKTEPUCTUKH ITPOCATOUHEIX CBOMCTB. [IpuHIMIEI CTpOUTENRCTBA HA
MPOCAJIOYHBIX TPYHTAX. YJIYUILIEHUE CTPOUTENBHBEIX CBOMCTB NMPOCAT0YHBIX TPYHTOB

Tema 9. Bzaumooeucmaue ceau ¢ OKpyIHCArowuM 2pyHmMoM.
[Ipn m3ydeHnn maHHOM TEMBI HYKHO 3HATh ONPEIEIEHHE HECYMIEW CITOCOOHOCTH OOUHOYHOMN
CBAM NP JEUCTBUN BEPTUKATBEHON HATPY3KH

Hmozoevlit npodykm camMocmoamensvHoll padompl: OTBETHL HA BOINPOCEHL MO TeMaM
OUCIUTLINHEL.

Cpeocmea u mexunonocuu oyenku: codeceroBaHue.

Ilopaoox ogopmaenus u npedocmagnenua: COOECETOBAHNE BKIIFOYAET IMOATOTOBKY K
OTBETAM HAa BOHPOCH] IO TEMAM IUCIMIUIMHEI, CTYAEHTY MPEA0CTABIAETCS ONpaBo HA padoTy: C
METOOUYECKMMH YKA3aHUAMH I10 BBEIMOJTHEHUIO IPAKTHUECKMX pPadoT, ¢ METOAMUYECKUMH
YKA3aHWUAMHU 17181 CTYAEHTOB 10 OPTaHU3aIMH CAMOCTOATEIbHON PabOTEL.

6. CniHCcOK pekOMeHYeMOH JIHTepaTypbl
1. OcHoBHAH THTEpaTYpAa

l.bapmenkosa E.B. Pacuer cucremer 3ganne - (yHIZaMeHT - OCHOBAaHHUE C
HCIIOJIB30BAHMEM MOJENU ABYXCIOMHOM OaJky HA yOpyroM OCHOBAHWM BHHKJIEPOBCKOTO THUIMA
| OnexTpoHHBIT pecypc]: yueOnoe mocobme/ bapmenkoBa E.B.— O3OaekTpoH. TEKCTOBEIE
nanaele.— M.: MOCKOBCKMII TOCYIapCTBEHHBIM CTPOUTENBHBIN yHUBEpcurer, Aun [lu Op
Memia, ObC ACB, 2015.— 35 ¢.— Pexum mocryna: http://www.iprbookshop.ru/40439.— 9BbC
«IPRbooks», mo maposro

2.0cHOBaHna W (PyHZAMEHTHI |[DJIEKTPOHHBIM pecypc|: MeToaudeckoe nocobue kK
BBEIMOJTHEHUIO KYpPCOBOTO NPOEKTUPOBAHMSA ST CTYAEHTOB IO HAMPABICHWIO IMOATOTOBKH
270800.62 «CrpoutensctBoy» npoduns («IIpoMeinumennoe u rpaxaanCKoe CTPOUTENBCTBOY)/ —
DIIEKTPOH. TEKCTOBBIE gmaHHele.—  Yepkecck: (CeBepo-KaBkaisckas rocCcynapCTBEHHAS
I'YMAHUTAPHO-TEXHOIOTHUECKAS akamemma, 2014.— 97 c— Pexum  pocryma:

http: /Wt OR B2 72 14— DBC «IPRbooksy, 10 maposmo

Ceptuchukar:  2CO0QNJ{HEGAIHTEABHANNNTEpATYpa:

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. Yepnsim A.C. Pacuer ocHOBaHUM U ()YHIAMEHTOB | DJIEKTPOHHBIN pPeCypc|: yueOHoOe
nocobue/ Uepnsim A.C., Kamagyk T.I'., KymukoB ['.B.— DnexTpoH. TEKCTOBBIE TAHHEIE.—
benropon: berroponckuii rocygapCTBEHHEBIN TEXHOJIOTHIECKUN YHUBEpPCHUTET UM. B.T.
[ITyxora, 9bC ACB, 2014.— 83 ¢.— Pewxwum mocryma: http://www.iprbookshop.ru/28392 .—
9BC «IPRbooks», mo maposro

2.Anekcees C.1. Mexanuka rpyHTOB, OCHOBAHUS U () YHAAMEHTHI | DIE€KTPOHHBIU
pecypc]: yuebnoe nocodue/ AnexceeB C.U., AnekceeB [1.C.— DneKTpoH. TEKCTOBEIE
nanueie.— M.: YueOHO-MeTOo IMIeCcKi HEHTP IO 00pa30BaHNIO HA KEAE3HOTOPOKHOM
Tpancmopre, 2014.— 332 ¢.— Pexum mocryna: http:// www.iprbookshop.ru/45278.— DBC
«IPRbooks», mo mapoito

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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