[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®NO: LLeb3yxosa TatbsiHa AnekcaHgpoBHa

[omxHocTb: [upekTop Msturopckoro uHctutyTa (Gunman) Cesepo-Kaskasckoro
(efepanbHOro yHMBepcuTeTa

[ata nognucanus: 22.08.2023 17:28:19

YHUKanbHbI MPOrpaMMHbIA KIKOY:
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

"TEPCTBO HAYKHU U BLICIIIETO OBPAZOBAHUS POCCUNCKOM
OEJIEPAITUU
(DE,[[EPEU]LHDE Irocy1dpCTBEHHOC dBTOHOMHOC GﬁpﬂBDEﬂTEHBHDE YHUPCKICHIIC

BBICIIETO0 OOPa30OBaHMS
« CEBEPO-KABKA3CKHWHU OEJEPAJIBHEIA YHHUBEPCUTET»
ITlamuzopckuiit uncmumym (¢punuan) CK®@Y

<
e
-
.
e
-
g

METOJHYECKHE YKA3ZAHUA
ITO BBITTOIHEHHIO ITPaKTHYECKHX padoT
10 JTUCITHITITHHE
«KOHCT PYKIIHI IOPOACKHX 3JAHHIl H COOPY/ReHHil (0CHOBAHNSA H (PYHIAMEHT b,
METAJLIHYEeCKHE KOHCTPYKIIHH))

Harmpasnenne moaroroBku 08.03.01 CTpoHTEIBCTBO
HarpagneHHOCTS (IIpodiib): «I opomcKoe CTPOHTEIIBCTBO H XO3SICTBOY

NOKYMEHT NOANUCAH
SNEKTPOHHOW MOANMUCHIO
Cepruchukar:  12000002A633E3D113AD425FB50002000002A6 'K 2022 T
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Conep:ranue

BreneHie
[IpakTiueckoe 3aHsaTHE Nel
I IpakTtiyeckoe 3aHITHE Ne2

AOKYMEHT MOAMUCAH
ANEKTPOHHOW MOAMWCHIO
Ceptudbunkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022



BBenenue

B micipmmmiHe « KOHCTPYKIHH TOPOJCKIX 3JaHHI H COOPY KeHHH (OCHOBAaHHA H (PYHIaMEHTHI,
MeTaJUTHYeCKHe KOHCTPYKIIHH)»pacCMaTPHBAIOT THITHUHBIE AIIeMeHThI KOHCTPYKI[HI: Opyc,
IIACTHHKA, 000I0YKa. BHeIHIEe Harpy3KH, IEHCTBYIOIIHE Ha 3IIEMEHTEI COOPYKEHIII,
TTOAPa3AeiISIOT Ha COCPeIOTOYEHHEIE H pacIlpelelIeHHbIe, CTaTHYECKHE H JHHAaMHYecKHe. Bee
peanbHbIE CIJIBI - 3TO CHIIBL, PacIIpPedelIeHHEIE I10 HEKOTOPOH IIOIAAH HIIH 00beMy. OIHAKO
pacIIpeJelIeHHYIO Harpy3Ky Ha HeOOIbIIOH IIIOIIA/IH, pa3sMePhl KOTOPOH OYeHb MAJIbI 110
CPaBHEHHIO C pasMepaMH BCETO AJIEMEHTA, MOXKHO 3aMEHHTE COCPEAOTOUEHH O
PaBHOAEHCTBYIOIIEH, CHIIOH, YTO VIIPOCTHT pacueT. PacIipeielleHHEIE HarPY3KH HMEFOT
eIHHHIIBI CHJIBI, OTHECEHHOHN K eJHHHUIlE AIIHHBL, IIH K eIHHHIIE TIOBEPXHOCTH HIH 00beMa.
[IpH BO3AEHCTBHH CTaTHYECKHX HAarPy30K Ha KOHCTPYKI[HIO BCE €€ YaCTH HaXOASTCS B
PAaBHOBECHH, YCKOPEHHS BIIeMEHTOB KOHCTPYKIIHH OTCYTCTBYIOT HJIM HACTOJIbKO MAJIBI, YTO HMH
MOYKHO ITpeHeOpeus. ECIH Ke 3TH YCKOPEHHS 3HAUHTEIBHEL, T. €. H3MeHEHHEe CKOPOCTH
3JIEMEHT OB MAIIMHEI IIPOHCXOAHUT 34 CPAaBHHUTEIBFHO HEOOIIB IO IIEPH O BPEMEHH, TO MBI HMEEM
JIETI0 ¢ IIPHIIOKeHHEM JHHAMHYECKHX Harpy30K. [IpiMepaMH TakHX Harpy30K MOI'YT CIIYKHTb
BHE3AITHO ITPIUIOKEHHBIE HAIPY3KH, VIapHbIe H ITIOBTOPHO-TIEPeMEHHBIE. J[eIICTBHE TAKHX
Harpy30K COIIPOBOKIAETCS BOSHHKHOBEHHEM KOIeOaHiT KOHCTPYKIIHI HIIH COOPY KEHIHIT.
Bceeacrere H3MeEHEHHS CKOPOCTH KOIEOIIOIIMXCS MacC BO3HIUKAIOT CHIIBI HHEPLIHH,
IIPOTIOPLIHOHANIBHBIE (COITIaCHO BTOPOMY 3aKOHY HbIOTOHA) KOIeOIMOIHMCS MaccaM H
Y CKOPEHHSIM.

MeToasl pacueTra 3JIEMEHTOB KOHCTPYKIIHI H3/1aral0OTCsa Ha OCHOBE CIEAYIOIIHX YITPOILEHHH U
TOITYII[EHHH: MaTepHall Tejla HMeeT CIUIOIIHOe (HelPepPhIBHOE) CTPOeHHE, T. €. He IIPHHHMAeTC s
BO BHUMAaHHE JHCKPeTHAs aTOMHCTHYECKAS CTPYKTYpPa BEIECTBA, MaTEPHAII Tella OQHOPOIEH, T.
e. o0mmaJlaeT BO BCEX TOYKAX OAHHAKOBBEIMH CBOMCTBAMI, MaTepHall Tela H30TPOIIEH, T. €.
o0najiaeT BO BCEX HAIIPABIIEHHSX OAHMHAKOBBIMH CBOMCTBAMH, B Telle 40 IIPHIOKEHH S Harpy3KH
HeT BHYTPeHHHX (HadalIbHbIX) YCHIIHIL, pe3yIbTaT BO3EHCTBHS Ha TEJIO CHCTEMBI CHII paBeH
CYMME PE3YIBTATOB BO3IEHCTBHSA TeX JKe CHIIL, IIPHIaraeMbIX K TEITY ITOCIIEI0BATEIIbHO H B
TTEFOOOM TTOPSIIIKE.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



IIPAKTHYECKOE 3AHATHE Nel
Tema 1 «Pacuem ¢hyroamernmoes meiKkozo 3a10M4ceHIUD

Ileqb padoThl: HAYIHTHCS PacCYHTHIBATh (PYHIAMEHT MEIKOI O 3aI0KEHIL.

3HaHMe: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIIHIUIHH , METOJIBI MaTeMaTHYECKOTr' 0
aHaIIM3a H MOJIEeIIHPOBaHHSI, TEOPETHUYECKOTO H SKCIIEPHMEHTAIIbHOT O HCCIeJOBAHH

YMeHne: IIpHMeHAITh METOABI pacyeTa BIEeMEHTOB KOHCTPYKIHH Ha ITPOYHOCTH, KECTKOCTh H
YCTOHYHBOCTE IIPH CTaTHUYECKHX HArpy3Kax, IIPOBOIHTE aHaJIH3 HaIIPSDKEHHOIO H
Ie(OPMHPOBAHHOI'O COCTOSHHS B TOYKE

dopmMHpYeMbIe KOMITET eHIITHHA HJIH HX YaCTH
Koz DopMyITHPOBKA:

T1K-3 IToco0eH ITPOBOAHTDL PACHCTHOC OOOCHOBAHHE H KOHCTPYHPOBAHIC CTPOHTCIIBHBIX
ﬂHCTp}*’IG_[I]fI 3JIaHHIH H CGGP}*’?KEHII]?I ITPOMBINUICHHOI'O H I'PaXKIdHCKOI'O Ha3HAYCHITA

AKTYAJIBHOCTH TeMbI: 3aKIIIOYACTCS B IIPHOOPETEHMH ITPAKTHYECKHMX HABBIKOB  pacuéra
KOHCTPYKI[HIL.

Teopernueckas wacrb: Pacuer OM3 HauHHAIOT C IIPeIBAPHTEILHOIO BBIOOpPAa €ro
KOHCTPYKIIHH H OCHOBHBIX PasMEpPOB (3TO ITyOHHA 3alloKeHHS (PyHIaMeHTa H pa3sMep €ero
ITOJIOIIBEI). J{asiee IMpoH3BOAST pacyeT IO ABYM IIpeJelIbHBIM COCTOSHISM:

I — PacdueT mmo mpoyHOCTH (YCTOHYHBOCTE )

II — Pacuet 110 gedopmarpisM, KOTOpBIE SBIITIOTCSI OCHOBHBIM H 00sg3aTeIbHBIM JJISI BeceX DM 3.
Pacuer 1o [ rpymme IpeAeilbHBIX COCTOSHII SBJISETCS JOIOTHHTEIBLHEIM H IIPOH3BOJHTICS B
OJHOM H3 CIIeQYIOIIX CIIYYaeB:

- €CIIH COOpYKeHHEe PacITONIOKEHO Ha OTKOce (CKIIOHE) HIIH BOIIH3H HETO,

- €CIIM HA OCHOBAHHE TIePEMArOTCS 3HAUHTEIBHEIE IT0 BETHYHHE TOPH30HTAIILHBIE HATPY3KH

- €CIIH B OCHOBAaHHH 3aJIeTal0OT OYeHb ClIa0ble TPYHTHI (HIIM TEKYyYHE H TeKydeIUIaCTHYHEIE
TJIHHHCTHIE TPYHTHI | T.11.), 00IIaJal0IHe MalIOMY COITPOTHBIEHHIO CABHTY,

- €CJIH B OCHOBAHHH 3aJIETar0T HA00OPOT, OUEHB ITPOYHEIE — CKAIbHBIE IPYHTHI.

YCTaHOBHB OKOHYATEIILHBIE pa3Mephl (PYHAAMEHTa, VYIOBIETBOPSIOINHE [JBYM TI'pPyINIaM
IIPeebHOTO COCTOSHHS, IIEPEXOAAT K er0 KOHCTPYHpoBaHHIO (Kypc KBK).

Bomnpocel ¥ 3aaHIA
Bonpocwl ona camoxoumpons

1. Kax mpoH3BOogHUTCSI BEIOOP BapHAHTOB (D YHJIAaMEHTOB?

2. HazoBHTE OCHOBHBIE IIPHHITHITEL pacyeTa () yHAAaMEHTOB IO ITPeJAeIbHBIM COCTOSIHHSIM.

3. Kak ompenensrorcs pa3Mephl TTOJIOMIBEL (DYHIaMEHTOB?

Kakme MeTompl pacueTa ocaJoK IPHMEHSIOTCS ITPH IPOeKTHPOBAaHHH (pyHIaMeHTOB? UeM OHH
OTJIMYAFOTCS APYT OT Jpyra?

4. Kaxue (pakTOpPHI BIHSIOT HAa BEIMYHHY OCaIKH?
3aoanus (ooxnaod)

1. OreHKa I'PYHTOBBIX YCIIOBHH (3aKIIFOUEHHE IO CTPOHIUIOIIAIKE)

2. PacueT u mpoeKTHPOBaHHE (PYHaMeHTOB MEeJIKOI'O 3aTI0KeHHS Ha €CTECTBEHHOM OCHOBAHHH
3. I'myGuHa 3anmokeHHS (PyHIaMeHTa

4. OnpeeneHue pa3MepPOB ITOAOMIBEL P yHAaMeHTa

CMcoK JIMTEPATYPLL

1. OcHoBHAA JIITEpaATYpa

OOKYMEHT MOAMMUCAH

SNEKTPOHHOW NOAMNUCHIO I 3JaHHe - (QYHZaMEHT - OCHOBaHHE C
Ceptudbukat: ' '12000002A633E3D113AD425FB50002000002A6 Ha VIIPYI'OM OCHOBAaHHH BHHEKJICPOBCKOI'O THIIA
Bnapeneu; Webayxoea TaTkaHa AnekcaHgpogHa BHPME:HI{GEE, EB — QHEI{TPGH. TEeKCTORLIE
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Memua, O55C ACB, 2015.— 35 ¢.— Pexim goctyma: http://www.iprbookshop.ru/40439.— 5BC
«IPRbooks», 1mo rmapomo

2.0OcHOBaHHS H (PYHJAAMEHTHI |[DOJIeKTPOHHBIH pecypc|: MeTomauHuyecKoe ITO0cO0HE K
BBITIOIIHEHHIO KYPCOBOI'O ITPOEKTHPOBAHHS IS CTYAEHTOB IIO HAIIPaBIEHHIO ITOJATOTOBKH
270800.62 «CtpourenbcTBo» IMpopHiIb («IIpoMBIIIIEHHOE H IpakKIaHCKOe CTPOHTEIILCTBOY )/ —
ONEKTPOH. TeKCTOBHIe JaHHble.—  UYepkecck: Ceepo-KaBkasckasg TrocyIapcTBEHHAS
I'YMaHHTApHO-TEXHOIOTHYecKasd  akajgemmsa, 2014.— 97 c¢—  Pexum  jgocryia:
http://www.iprbookshop.ru/27214.— 3BC «IPRbooksy, 110 mmapoito

2. JlomoJIHATEJIbHASA JIATEPATYpA:

1. Yepnwrm A.C. PacueT ocHOBaHHIT H (DYHJIAMEHTOB | OIeKTPOHHBIH pecypc|: yueGHOe
rocobue/ Uepnsim A.C., Kanauyk T.I'., KynmukoB I'.B.— DneKTpoH. TEKCTOBBIE JaHHBIE. —
berropoja: benropoackii rocyqapCcTBEHHBIH TEXHOJIOTHYECKHH YHHBEPCHTET M. B.I'.
[ITyxoBa, O5C ACB, 2014.— 83 ¢.— Pexmm gocryma: http://www.1prbookshop.1u/28392 —
OBC «IPRbooks», mo mmapomo

2 .AnexceeB C.M. MexaHmKa T'PYHTOB, OCHOBAaHHSI H (PYHAAMEHTHI | DIeKTPOHHBIH
pecypc]|: yuebHoe nocoOue/ ArnekceeB C. M., AnekceeB I1.C.— DIeKTpOH. TeKCTOBBIE
HaHHbIe.— M.. YueOHO-METOMHYECKHH IIEHTP 10 00pa30BaHHIO Ha JKEJIE3HOIOPOKHOM
TpaHcriopte, 2014.— 332 ¢.— Pexum poctyma: http://www .iprbookshop.ru/45278.— 3BC
«IPRbooks», 1o mapomo
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IIPAKTHYUYECKOE 3AHATHE No2
Tema 2 «lIpoexkTHpOBAHHE KOTJIOBAHOB»

Ileqb padoThbl: HAYIHTHCS IPOEKTHPOBATh KOTIIOBAHBI, COOIFOAAsI BCE YCIOBHAL

3HaHMe: OCHOBHEIE 3aKOHBI €CTeCTBeHHOHAYYHBIX JHCIIHITINH, METOJbI MaTeMaTHYeCKOrO
aHaIIM3a H MOJIEeIIHPOBaHHSI, TEOPETHUYECKOr O H SKCIIEPHMEHTAJIBHOI O HCCIIeJOBAaHH A

YMeHne: ITpHMeHSATh METOJBI pacyeTa 3JIeMEHTOB KOHCTPYKIHI Ha ITPOYHOCTh, KeCTKOCTh H
YCTOHYHBOCTE IIPH CTaTHUYECKHX HArpy3Kax, IIPOBOIHTE aHaJIH3 HaIIPSKEHHOIO H
Ie(OPMHPOBAHHOI'O COCTOSHHS B TOYKE

dopmMHpYeMbIe KOMITET eHIITHHA HJIH HX YaCTH
Koz | DopMyITHPOBKA:

K3 1ocobeH TIPOBOJHTh PACUETHOE OOOCHOBAaHHE H KOHCTPYHPOBAHIHE CTPOHUTEIIBHBIX

OHCTPVYKIIHH 3aHII H COOPYKEHHH ITPOMBIIIIEHHOT O H I'PaKAaHCKOr0 Ha3HAYEHH S

AKTYAJILHOCTh TeMbLl: AKTYaJIbHOCTH PabOTHI 3aKIIOYAETCS B IPHOOPETEHHH ITPAKTHYECKHX
HABBIKOB PacyéTa KOHCTPYKIIHIL.
Teopernueckass vactb: [IpH ITpPOeKTHPOBAaHMH KOTJIOBAaHOB H TPAHIIEH, YCTpaHBacMEBIX B
HEIOCPeACTBEHHON OJMM30CTH M HHXE VPOBHS 3alI0KEHHS CVYINECTBYIOIIHX COOPYKEHHIH,
HeoOXoaHMa pa3paboTKa MEPOIPHSATHH IPOTHB OCAagKH H Je(OopMAaI[HH 3THX coopyxkeHHH. K
3THM MEPOIIPHSTHSIM OTHOCST CS:

— 3a0HBKa IINTYHTOBOIT CTEHKH, OrpaKIaroIell OCHOBAHHE CYIIeCTBYIOMIETO 3IaHH T,

— 3aKpelvIeHHe TPYHTOB OCHOBAHHS CHIIHKaTH3aIlHeH HITH IieMeHTal[Hek,

— 3ariryOJIeHHe ITOJOMIBEL CYINECTBYIOLIETO (PyHAaMeHTa HHKe JHA IIPOeKTHPYEeMOro KOTJIOBaHa
ITyTeM ITOABOJIKH ITOJ] HETO HOBOI'O (PyHaMeHTa.

BriOop THIIa MEPOIPHSATHIT 3aBHCHT OT TI'€OJIOTHYECKHX H THIPOre0JIOrHYeCKHX YCIIOBHI,
BEIIMYHHBI 3ariTyONeHHS H JOPYTHX MECTHBIX YCIOBHH H TIPOBOJHTCS Ha OCHOBE TEXHHKO-
SKOHOMHYECKOI'O CpaBHEHH S BaApHAHTOB.

B 3aBHCHMOCTH OT CBOHCTB TIpPyHTa, ITYOHHBI BBIPAOOTKH H HAJIHYHS ITOJ3€MHEIX BOJ
KOTJIOBAaHbl YCTPAaHBAIOT C OTKOCHBIMH HIIM BEPTHKAJIBHBIMH CT€HKaMH. B MalloBIaXXHBIX
IPYHTaX IIPHPOJHOIO CIIOKEHHS JOITYCKAaeTcs YCTPOHCTBO KOTJIIOBAHOB M TpaHINEH ¢
BEPTHKAJIbHBIMH CTEHKaMH Oe3 KpeIUIEeHHH, eCIIH OHH OCTAaBIISIOTCS OTKPHITBIMH Ha
HEIPOAOIKHTEILHEIH CPOK. IIpH OTCYTCTBHH BOIH3H OYIYINEro KOTIIOBAHA HIIM TPAHIIEH
CYIIECTBYIOIIHNX (PYHIAMeHTOB ITTyOHHA BEIEMKH C BEPTHKAJIBLHBIM OTKOCOM (B 3aBHCHMOCTH OT
TPYHTOB) He JOIDKHA ITPERBIIIATh CIIEAYIOIINX BEIHYHH, M:

— B IPECBSIHOM, T'PaBHITHOM, IIECYaHOM I'PYHTaX H CYIIeCsSX IDIaCTHYHBIX 1
— B CYIIECSIX TBEP/IBIX, CYTTIHHKAX H ITTHHAX MSATKOIUIAaCTHYHEIX 1,25;

— B CYITIMHKAX H ITIMHAX TYI OIUIaCTHYHEIX 1,5,

— B CYITIMHKAX H TTIHHAX MTOITYTBEPABIX 2;

— B CYTTIMHKAX H ITIHHAX TBEPIBIX 3.

HpH OOmbIIEH Iy OHHe BBIEMKH HeOOXOIHMO IpeayCMaTpPpHBATh KPECIUICHHE CTCHOK KOTJIOBAHA
HIIH pﬂBpﬂﬁﬂTL[EElTB BBICMKY C OTKOCHBIMH CTCHKAMIIL.

IThu  wATUUWM  TTOMRAMHRIY RO RRITTE  OTMETKH AHd KOTIIOBaHAa B IIPOCKTIC JOJIAKHBI
OOKYMEHT NoarnnncAH

SNEKTPOHHOM NOAMUCHIO : KOTIIOBaH4 OT IIPHTOKAa 3THX BOJ. K »rHMm
Ceprudpmkar: | 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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— HCKYCCTBEHHOE TTOHHKEeHIE YPOBHS MTOA3EMHEIX ITOJT (TTy OHHHBII BOJOOTIIHB);
— YCTPOHCTBO MPOTHBO(HIBTPALHOHHOH 3aBECHI;

— 3aMOpaKHBaHHE T'PYHTOB;

— IIPHMeHEHHE IIMTYHTOBOTO OrPaKIEHHS.

Bonpocsl H 3a1aHBS

Bonpocwl ona camoxoumpons

1. KakxoBa 1ocinenoBaTelIbHOCTD pacueTa (PyHAaMeHTOB MEIKOIO 3alI0KeHHI?
2. Kakue MeTOAbI THAPOH3OISIIHH ITOABAIOB IIPHMEHSIOTCS B

3aBHCHMOCTH OT YPOBHS I'PYHTOBBIX BOJ?

3.0T 4yero 3aBHCHT H KaK OITpeesseTcs IITyOHHa 3aJI0KeHH I

(P YHIaMEHTORB?

4. Y10 TaKoe pacUyeTHOE COIIPOTHBRIICHHE I'PYHTA OCHOBAHHA? OT

KaKHX XapaKTepPHCTHK TPYHTOBR 3aBHCHT 3Ta BeIHUHHA?

3aoanus (ooxnao)
1.OnpeneneHue pasMePOB KOTIIOBAHA JJIS 3TaHH S
2.Pacuer 0OBEMOB I'pYHTA CPE3AEMOI0 PACTUTEILHOI O CII0S ITPH COOPYKEHNH KOTJIIOBaHa
3 Pacuer 00bpeMOB I'pyHTa paspadaThbIiBacMOro B KOTIIOBAHE 3KCKABaTOPOM
4 Pacyer 00BEMOB I'PYHTA IIPH 3aYHCTKE JHA KOTJIOBaHA
5.Pacyer 00beMOB I'pYHTA IIPH BRIITOIHEHHH TPAHIIEH IS Bhe3[a B KOTJIOBAH
0.Pacuer 00BEMOB 3eMEJIPHBIX PadOT IT0 OOpaTHOHM 3aChOIKE BBIEMOK COOKY OT IIepHMETpa
(P YHIAMEHTOB
CnHcok JIMTEpPaATYPhbI
1. OcHoBHAA JIHTEpATYpa

1 bapmenkoBa E.B. Pacuer cHcTeMBl 37aHHe - (QyHJZAMeHT - OCHOBaHHE C
HCITOIB30BAaHIEM MOJIEIH ABYXCIOHHOH OalKM Ha VIIPYTOM OCHOBAHHH BHHKIIEPOBCKOI'O THIIA
| OnekTpoHHBII pecypc]: ydeOHoe 1mocoOHe/ bapmeHkoBa E.B.— DOnekTpoH. TeKCTOBBIE
naHHble.— M.. MOCKOBCKHII TOCYIAPCTBEHHBIH CTPOHTEIBLHBIH VYHHBEpCHTET, AH Ilm Op
Memna, 35C ACB, 2015.— 35 ¢.— PexmmM goctyma: http://www.1prbookshop.mu/40439 — S5BC
«IPRbooks», 1Mo rmapomo

2.0OcHOBaHMSA H (YHAAMEHTHI |[DOJIeKTPOHHEBIN pecypc|: MeTommuyecKoe ITocO0He K
BBITIOIIHEHHIO KYPCOBOTO ITPOEKTHPOBAHHS IS CTYAEHTOB IIO HaIPaBJIEHHIO IIOATOTOBKH
270800.62 «CtpourenbcTBo» IMpoduab («IIpoMeIlIneHHOE H IpaXkKIaHCKOe CTPOHTEIBCTBOY )/ —
OIEKTPOH. TeKCTOBHIe  JaHHble.—  Yepkecck: CeBepo-KaBkasckass TIocCyIapCcTBEHHAS
I'YMaHHTapHO-TEXHOIOTHYeCKass  akajgemmsa, 2014.— 97 c¢—  Pexum  gocrTyiia:
http://www.iprbookshop.ru/27214.— 3BC «IPRbooksy, 110 mmaporto

2. JlonMoJIHATEJIBHASA JIATEpaTypa:

1. Yepnsim A.C. PacueT ocHOBaHHI H (DYHJIAaMEHTOB | OJIEKTPOHHBIH pecypc|: yueOHOe
rocodue/ Yepneim A.C., Kanauyk T.I'., Kynmukos I'.B.— DIeKTpoH. TEKCTOBBIE JaHHBIE. —
bemropoxa: benropoacKHi rocyfapcTBEHHEIH TEXHOIOTHYECKHH VHHBEPCHTET UM. B.1'.

[ITyxoBa, 55C ACB, 2014.— 83 ¢.— Pexmm gocrymna: http://www.1prbookshop.1u/28392 —
OEC «IPRbooks», mmo mmapomo

2.AnekceeB C.M. MexaHIKa IT'PYHTOB, OCHOBAaHHSI H (PYHAAMEHTHI | DIIeKTPOHHBIH
pecypce|: yueGHoe mocobue/ AnekceeB C.H., AnekceeB II.C.— DBIIeKTPOH. TEKCTOBBIE

e T AA o N rrmSrrm = rmme rrrrrmar e s vrmerme
[IOKYMEHT MOANUCAH D ﬂﬁpﬂEﬂEﬂHIEﬂ Ha KCIIC3HOJO0POMHOM
SNEKTPOHHOW NOANMCHIO http://www 1prbookshop.ru/45278.— 5BC
Ceprudbmkar: -12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



MHHHCTEPCTBO HAYKH H BRICIIErO 00pa3zoBaHUS PoccHIicKkon MDemepalgin
DenepanbHOE TOCYAAaPCTBEHHOE ABTOHOMHOE 00Pa30BaTEIIEHOE VUPEKIEHHE

BBICIIIETO OOpa30BaHIS
«CEBEPO-KABKA3CKWUH ®EJEPAJIbHBIA YHUBEPCUTET»

HMHCTHTYT cepBHca, TypH3Ma H Ju3aiiHa (prauan) CKOY Br. [Iaruropcke

METO/INYECKHE YKA3ZAHUA
I1O BBITIOJTHEHHIO Ta00paTOPHBIX padoT
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BBenenue

COBEPIIEHCTBOBAHHE H YCKOPEHHE CTPOHTEIBHOI O IIPOH3BOACTBA, IIOJBEM €0 Ha KaueCTBEHHO
HOBBIIL VPOBEHb BO3MOJKHBI HCKIIFOUHTEIIBHO TOJBKO 3a CUYET HMHAYCTPHAIM3ALMH U
KOMIUIEKCHOH MeXaHH3al[HH OCHOBHBIX TPYAOEMKHX paldoT ¢ KOHEYHOH IEJIBI0 ITOJIHOTO
HCKIIFOUEHHS PYYHOro Tpyaa. IHInpokoe BHeApeHHe KOMIUIEKCHON MeXaHH3al[HH CIIOCOOCTBYET
COKpAIIIEHHIO CPOKOB CTPOHTENBCTBA H €r0 ¢e0eCTOMMOCTH, ITOBBIIIIEHHIO ITPOH3BOAHTEIIEHOCTH
Tpyda. B CcBOWO ouepedb, KOMIUIEKCHAS MeXaHH3al[HsS HeBO3MOXKHA Oe3 HaCHIIeHHS
CTPOHTEIILCTBA  HEOOXOAHMBIM  KOIMHYECTBOM  BEICOKOIIPOHM3BOAHTENBHBIX  MAIMH  H
000pPYIOBAHH.

3a TIIOCIeQHHE HECKOIBKO JIET ITOSBHIIHCH IIPH3HAKH BO3POXIACHHA OITCHCCTBCHHOI'O
MAIMHOCTPOCHHA, IIPOH30HOUIO OIIPEACIICHHOC OOHOBJIEHHE HOMCHKIIATYPEI BbBIITYCKACMOI'O
DﬁﬂpyﬂDEﬂHI[H, KOTOpOE CTaJIO Ooree COBPEMCHHBIM H MCHEC SHCPIOCMKHM, ITOABHIIHCE HOBBIC
ITPEIITPILATHA. bomnpIioe KOMHYECTBO TEXHHKH CTaJIH ITPOH3BOJHTE COBMCCTHO C BHp}fﬁE}I{HLIMI
IIapTHEPAaMH ITO HOBBIM TEXHOJIOTHAM C YHETOM HOBBIX TpEﬁGEﬂHI]ﬁ.

HpE,[[CTﬂBHEHHGE H3JdHIIC IIO3BOIIOIT 6}*’,[[}*'1]_[]3]1%1 CIICIHHAIIMCTaM HaAVUHTIbBCA OCYIICCTBIIATDH
]'[G,I[ﬁﬂp HeoOXOMMOIr0 KOMIUIEKTAa MAIIHMH H GﬁﬂpYI[OEﬂI—]IIH I MEXaHH3aI[I CTPOHTCIIBHBIX
ITPOICCCOB.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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JIlaboparopHas padora Nel
Tema 3 «PACUET OCHOBAHHH IT10 JIE® OPMAI[H AM»

Ileab padoTbl: H3YYEHHE OCHOBHBIX ITOJIOKEHHH TEXHHYECKOIO HOPMHPOBAHHSL
O3HAKOMJIEHHE C ITPHHIHIIAMH (POPMHPOBAHHS HOPM, OTPpa0OTKa HAaBBHIKOB HCITOIb30BAHHS
HOPMAaTHBHO-CITPaBOYHOMH JINTEPaTYPHI.

3.1. OnpepeneHne pacueTHOTO COMPOTHRIEHHS, 0CaJ0K OCHOBAaHHI H KpeHa (PyHaMeHTOB

[{enpro pacyeTa OCHOBAHHI IO Je() OpPMAIIHSIM SBISETCS Or paHHYeHHe a0COTIOTHBIX HITH
OTHOCHTEJIFHBIX IIEPEMEINEHII TAKHMH ITPEAEIaMH, IIPH KOTOPBIX I'APaHTHPYETCS HOPMAalIbHAS
SKCILTyaTaIHsI COOPYKEHHS H He CHHKAETCS €I0 JJOITOBEYHOCTH (BCIIEACTBHE TTOSBIEHH S
HEJIOITY CTHMEBIX OOIIHMX H HEPAaBHOMEPHBIX O0CAJ 0K, IIOIEMOB, KPEHOB, H3MEeHEHHH IIPOEKTHBIX
YPOBHEH H ITONNOKeHHI KOHCTPYKIHI, PacCTPOHCTB HX COeIHHEHHH H T.I1.) [4].

I[E(l)ﬂpMElL[I]II H IICPEMEIICHITA OCHOBAHIA ITOAPA3ACIIAIOTCAH Ha. OCAAKH, ITPOCAAKH, ITOABEMbBI H
OCaJKI1, OCCHaHH A, 'OPH30HTAJIBHBIC IICPEMCIICHI A H ITPOBAJIBI.

B 3aBHCHMOCTH OT ITPHYHH BO3HHKHOBEHH S Ae(OopMaI[HH OCHOBAHHS pa3/lelIeHbl Ha JIBa BHJA:
TIEPBEIH - Ae(OopMaIHH OT BHEIIHEH Harpy3KH Ha OCHOBAHHE,

ETGpGﬁ - ,[[E(l)DpMElI_[I]II: He CBSI3aHHBIE C BHEIIHEH HE]I'I)}’BI{DTI Ha OCHOBAHHE H ITPOABJIAIOIITHECH B
BHJC BEPTHKAJIBHBIX H I'OPH30HTAJIBHBIX HEPEMEH_[EHI]I‘T ITOBEPXHOCTH OCHOBAHIH L.

Ilo UYBCTBHTCJIBHOCTH K I[Ed)ﬂpMElI_[IIHI‘vI OCHOBaHHH COOPYKEHHA PEKOMCHAYCTCA ITOAPA3ACIIATD
Ha KECTKHC, OI'PAHITYCHHO JKECTKIIC, THOKHeE (HE}I{ECTHIE) H pﬂSHGﬁ ACCTKOCTH.

K coopyxeHIsIM ¢ KeCTKOH KOHCTPYKTHBHOH CXEMOH OTHOCST COOPYKEHIS, KOHCTPYKIHH
KOTOPBIX CITeIHAIbHO IMPHCIIOCOOIEHBI K BOCIIPHSATHIO YVCHIIHIL OT Ae(pOpMaIlHH OCHOBAHHIL, B
TOM YHCIIE 34 CUET MEPOIPHATHH. K JKECTKNM CIIEAYET OTHOCHTEH HEM3THOAEMBIE COOPYKEHHNA C
OOJIBLIIION BEPTHKAIbHOH KECTKOCTHIO H HEM3MEHSIEMOH ITOBEPXHOCTHIO OCHOBAHHS B IINIOCKOCTH
ITOJIOIIBEL (pyHAaMeHTa: OaIlHH, TPYOBI, 3I1eBaTOPEI, JJOMHEI, OIIOPEI MOCTOB, CHJIOCHEIE
KOpITyca, BBICOTHEIE (Oomee 10 staxeii) 3maHus GammenHnoro Taia (L/B — 2) u ap. Jedopmaiim
TAaKHX COOPYKEHHH JOITYCKAETCS CUNTATh PABHOMEPHBEIMH H OLIEHHBATh HMX aOCOIIFOTHON
CpeIHeH ocaJKOH H KpeHOM (HaKIIOHOM) COOpY KeHHI sm.1. K 4HCcITy 3aHil H COOPY KEHHII C
KECTKOH KOHCTPYKTHBHOH CXEMOH TAaKK€E OTHOCSATCS. 3JaHUS ITaHEIIbHbIE, OJIOUYHEIE H
KHPIIMYHBIE, B KOTOPBIX MEXKIY3TAXKHBIE IIEPEKPRITHS OIIMPAOTCS IT0 BCEMY KOHTYPY Ha
ITOIEPEYHBIE U IIPOMOIBHEIE CTEHBI HIIH TOJIBKO Ha ITONEPEYHBIE HECYIIHE CTEHBI ITPH MAIIOM HX
Iare.

K orpanmieHHO KeCTKHM PeKOMEHIYETCS OTHOCHTh H3TrHOaeMbIe IIPOTSDKEHHBIE COOPYKEHH S,
BBIPaBHHBAIOIIHE Je(OopMaIiHH OCHOBAHHIH (B ITpeieliaX JOITY CTHMBIX 3HAYEHHI ) 3a CUET
TepepacnpeeleHHs YCHIIHIT B KOHCTPYKIHAX: 3JaHHS H COOPYKEHHS C PaMHBIMH H
Hepa3pe3HbIMH K eJ1e300eTOHHBIMH KOHCTPYKIIHSMH, C HECYIIMMH ITPOJOIBHBIMHI H
TIONEPEYHBIMH CTEHAMH, ¢ JHa(parMaMH H JHCKAaMH KECTKOCTH B BHJIE 2KelIe300eTOHHBIX

AOKYMEHT MOATNMUCAH 'IHEIE, TTaHEIbHEIE 3AaHHI H IP.).
ANEKTPOHHOW NOANMUCHIO

Ceptudmkar: - 12000002A633E3D113AD425FB50002000002A6

Bnageneu: [leBayxoBa TaTbsiHa AnekcaHaposHa SHIIO, CIIEAYET OTHOCHTD H3rHOaeMbIe

[11 OCHOBAHIIA, B KOHCTPYEKIIIAX KOTOPBIX
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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JOITOJIHHTCIIBHBIC YCHJIOA H HAITPAKCHIA HE BOSHHKAIOT. HACBIITH, MdJIOSTAKHbBIC 3JaHHA C
O0CaJOYHBIMH INIBAMIL, 3JJdHHA C PA3PC3HBIMI KaPKaCaMH, 3CTdKa/JbL, I'dJICPEH H OP.

K coopykeHHsIM ¢ pa3HOH KeCTKOCTBIO CIIEAYET OTHOCHTh OOBEKTHI C HECYIIHMHI
KOHCTPVYKIITHSMH Pa3/IMYHOH KECTKOCTH (HaIIpHMED, 3CTaKaJbl C Pa3pe3HbIMH IIPOJIETAMH H
COOPYKEHHS H3 METAIUITMYECKIX KOHCTPYKI[HI C IMAPHHPHBIMH (THOKHMH) CBSI3SIMH OTHOCSTCS K
rHOKHM CHCTeMaM, a HX MaCCHBHBIE (DYHIaMEHTHI - K a0COIFOTHO KeCTKHM KOHCTPYKIIHSIM).

PacueT ocHOBaHHII ITIO ,[[edmpmamlm ITPOH3BOJAT HCXOOA H3 YCIIOBHA

S _ su,

IJIe § - 0cajika OCHOBaHHS (pyHIaMeHTa (COBMeCTHAas Jie(pOpMaIlis OCHOBAaHHS H COOPY KEHHS);,
su - IIpeJiellbHOE 3HaUYeHHe OCaJKH OCHOBAHHS (pyHAaMeHTa (COBMEeCTHOH Ae(opMaliiu

OCHOBAHHS H COOPYKEHHA).

[TpenenbHbIE 3HAYEHHS e OpPMAIHI OCHOBAaHHII JIOITYCKAeTCS ITPHHHMATh COITIacHO Taom. 3.1.

3HaYeHIE '}"I; ITPHMCHACTCA K COOPYKCHITAM, BO3BOJHMBIM Ha OTJCJIbHO CTOAIIIIX (b}fH,I[ﬂIuIEHTED{
Ha SCTESCTBCHHOM (IICI{}"CGTEEHHGM) OCHOBAHHMH HIIH Ha CBAHHBIX (b}"HI[ElIvIEHTEl}{ C OTACIIBHO

E
CTOSIIIHMMH POCTBEPKAMH (JIEHTOYHBIE, CTONIGYAThIE M T.11.). 3HaueHHe —= = 0,8 y. = 0,7;

Ef

OCHOBAHHS (PYHIaMEHTOB IIPHMEHSIETCS K COOPYKEHHSAM, BO3BOIHMBIM Ha €HHOM MOHOIHTHOM
Kene300eTOHHOM (pyHAaMeHTe Hepa3pe3HOH KOHCTPYKIHMH (TIepeKpecTHRIE JeHTOYHbIE H
IUIHNTHBIE (DYHAAMEHTHI Ha €CTECTBEHHOM HIIH HCKYCCTBEHHOM OCHOBAHHH, CBAIHEIE
(yHIaMeHTHI ¢ TUINTHBIM POCTBEPKOM, IUIMTHO-CBAHHBIE (DYHIaMeHTHI H T.I1.). [IpenenpHele
3HAYEHHS OTHOCHTEJIFHOI'O IIPpOoruda 34aHnui, YKa3aHHbIE B ITO3HITHH 3 Tall. 3.1, MpHHHMAIOT
paBHBIMH 0,5( _s/L), a oTHocuTenbHOoro Beiruba - 0,25(_s/L)u. [Ipu onpeneneHnn
OTHOCHTEJIFHOH pa3sHOCTH ocafok (_s/L) B mo3uimm 8 Tadm. 3.1 3a L mpHHIMAaKOT paccTOSHIE
MEKITY OCSMH OJIOKOB (PYHaMEHTOB B HaIpPaBIEHHH FOPH30HTAIbHBIX HAaIPYy30K.

Ecmi ocHOBaHHE CI0KEHO TOPH30HTAIBHEIMH (¢ YKIIOHOM He 6oee 0,1), BEIIepKaHHBIMH T10
TOJIIHHE CIIOSMH I'PYHTOB, ITpeielIbHBIE 3HAUSHHSI MaKCHMAJIbHBIX H CPEIHHIX 0CaIOK

JOITY CKaeTCs yBerunBaTh Ha 20 %.

[IpenensHbIe 3HAUYEHH S IIOJIBEMA OCHOBAHHS, CIIOKEHHOI0 HaOyXarOIIHMI TPYHTaMI,
JIOITYCKAeTCS IIPHHHUMATE . MAKCHMAJILHBIN M CPEeJHHH ITIOABEM B pasMepe 25 % U
OTHOCHTEJIFHYIO Pa3HOCTh 0CamoK B pasMepe 50 % COOTBETCTBYIOIIMX IIPEACIIEHBIX 3HAYEH I
e opMaIlHii, IIPHBeAeHHBIX B HACTOSIIEM ITPIIOKEHHH, a OTHOCHTEIIbHBIH BEITHO - B pazMepe

0,25(_s/L)u.

Ta0Omma 3.1

HpE,[[EJ]LI{BIE I[E(l)DpMElI_[HH OCHOBAHIA (b}"HI[E]LIEHTGE 00BEKT OB HOBOI'O CTPOHTCIIbCTBA

[TpenensHBIe Jie( OpMaIlHH OCHOBAHHS

(PYHIaMEeHTOM
C AOKYMEHT NOANUCAH OTHOCHTETIBHA
SNEKTPOHHOW NOANMNCBIO S Pa3sHOCTDb
Ceptuthurkar: 12000002A633E3D113AD425FB50002000002A6 OCALOK
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa .
(_s/L)u
Nencrentened: ¢ 20.08.2021 no 20.08.2022
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0CaJK4, CM

| HPDHBBD,I[GTEEHI{BIE H I'PaXIdHCKIC
OOQHOSTAaHBIC H MHOI'O3TaxHbBIC 3J4dHHA C
ITOIITHBIM KaPKdCOM.
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Kelle300eTOHHBIM 0,002 - 10
TO K€, C YCTPOHCTBOM Xene300eTOHHEIX mossicos  |0,003 15
I MOHOJIMTHEIX TIEPEKPBITHI, a TaKKe 3TaHI s
MOHOJIMTHOH KOHCTPYKI[HH
CTAJIBHBIM 0,004 . 15
TO Ke, C YCTPOHCTBOM KeJ1e300eTOHHEIX ITosscoB 0,005 - 18
I MOHOJIIMTHEIX ITEPEKPRITHH
2 31aHHSA H COOPYKEHHSL, B KOHCTPYKIIH X 0,006 - 20
KOTOPKIX HE BOSHHKAIOT YCIIHSA OT
HEPABHOMEPHBIX 0CaJI0K
3 MHorosTaxHble OeCKapKacHBIE 3IaHH C
HECVYIIHMH CTeHaMH H3:
KPVITHBIX ITaHeIen 0,0016 - 12
KPVITHBIX OJIOKOB HMIIH KHPITHYHOH KIagKH 6e3 0,0020 12
ApPMIPOBAHH S
TO Ke, C apMHPOBAHHEM, B TOM YHCIIE C 0,0024 18
YCTPOHCTBOM KEJIEe300€TOHHBIX ITOSCOB HIIH
MOHOJIMTHBIX ITePEKPBITHI, a TaKXKe 3aHH I
MOHOJIMTHOH KOHCTPYKI[HH
4 Coopy KeHHS 3IIeBaTOPOB M3 KelIe300eTOHHBIX
KOHCTPYKI[HIH:
pabouee 34aHIE H CHIOCHBIH KOPITYC - 0,003 |40
MOHOJIMTHOH KOHCTPYKIIHH Ha OJTHOMH
{YHIaMEHTHOH IUIHTE
TO Ke, COOPHOH KOHCTPYKIIHH : 0,003 |30
OTJIEIIbHO CTOSIIII CIJIOCHBIH KOPITYC i 0,004 |40
MOHOJIMTHOH KOHCTPYKI[HH
TO e, COOPHOH KOHCTPYKITHH - 0,004 |30
5 JIeIMOBBIE TPYOBI BEICOTOH H, M:
' OOKYMEHT NOAMUCAH - 0,005 140
ANEKTPOHHOWM NMOANMUCHIO
CepTichukar:  12000002A633E3D113AD425FB50002000002A6 - 1/(2H) |30
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
- 1/(2H) |20




H > 300 i 1/(2H) |10

0 JKecTtkHe coopyKeHH S BEICOTOH 10 100 M, - 0,004 |20
KPOME VKa3aHHBIX B ITO3HINSX 4 H O

7 AHTEHHBIE COOPYKEHHS CBSI3H.

CTBOJIBI MauyT 3a3eMJIEHHEIE - 0,002 |20
TO K€, NEKTPHYECKH H30IIHPOBAHHBIE - 0,001 |10
OalHu pagio 0,002 - -
OalHH KOPOTKOBOJIHOBEIX PaHOCTaAHI[HI 0,0025 -

OarHH (OT/IeIEHBIE OIOKH) 0,001 -

8 OI1OopHeI BO3AYIIHEIX JIHHHH 3IEKTPOIIepeaayuH
ITPOMEKYTOUHBIE TTPSIMEBIE 0,003 - -

AHKEPHBIE H aHKEPHO-YITIOBEIE, IIpoMeKyTOUHBIE ((0,0025
YIJIOBHIE, KOHI[EBBIE, TIOPTAIIBI OTKPBITHIX
pacIpeIe M TEJIbHBIX YCTPOHCTB

CIIEI[HAJIbHBIE TIEPEXOIHBIE 0,002 - -

B mmpoekTax coopysKeHHH, pacuyeTHasI OCaJKa KOTOPBIX ITPEBBIIIAET 8 CM, CIeAYyeT, KaK IIPaBHIIO,
IIpeyCMATPHBATh COOTBETCTBYIOIIHIT CTPOHTEIBHBIH MOABEM COOPYKEHHS, a TaKkKe
MEPOIPHSITHS, HE JOITYCKAIOIIHE H3MEHEHHH ITPOEKTHBIX YKIIOHOB BBOJIOB H BBITYCKOB
HHKEHEPHBIX KOMMYHHKAITHH.

Pacuet ,[[E(l)DpMElI_[HfI OCHOBAHHA JOIIYCKACTCA HE BBIIIOJIHATE, €CIIH CPEAHEC JAaBJICHHE 11O
(b}q{ﬂﬂhIEHTﬂhﬂI HE IIPEBBIMIACT PACUCTHOC COIIPOTHBIICHIEC I'PYHTOB OCHOBAHHA H BBITIOIIHACTCAH
OO4HO H3 }"GJIOEI]IUIZ

a) CTelleHb H3MEHYHBOCTH CKHMAeMOCTH OCHOBAHH S MeHEIIIE ITPelelIbHOH, CTEIIeHb
H3MEHYHBOCTH CKHMAeMOCTH OCHOBAHHS _ _ OMNPEAelISIFOT OTHOIIEHHEM HaHOOJIBIIET O
3HaYeHHS IPHBEICHHOrO I10 IITYyOHHEe MOAYIIA Jie () OpMAaIHH IPYHTOB OCHOBAHHS B ITpe/ielax
IIaHa COOPYKEHHS K €r0 HaHMEHBIIIEMY 3HAaYEHHIO,

6) HHKXCHEPHO-I'COJIOTHYCCKIIC YCIIOBHA ILIOITAAKI CTPOHTCIIBCTBA COOTBETCTBYIOT oOmmacTH
ITPHMCHCHHA THITOBOI'O ITPOCKTA.,

B) TPYHTOBBIE YCIIOBHS IUIOIIadKH CTPOHTEIbCTBA COOPY KEHHH, ITIEPEeYHCIIEHHBIX B Ta0I. 3.2,
OTHOCSTCS K OJJHOMY H3 YKa3aHHBIX BApDHAHTOB.

TabOmmia 3.2

KpIITEpI]II HJOITYCTHMOCTH ITPHMCHCHITA THIIOBBIX ITPOCKTOB

COOpYyKEeHH BapHaHTEI TPYHTOBRBIX YCIIOBHI

-~ T NOKYMEHT NOANMUCAH

ANEKTPOHHOW NOONUCHIO

Cepruchuikar: '12000002A633E3D113AD425FB50002000002A6 KpyImHo008/10MOYHEBIE TPYHTHI ITPH COAEPKaHHH
Bnapeneu; UWebayxosa TateaHa AnekcaHdpoBHa 3aTToOMHHITen I MeHee 40 %
NencrenTened: c 20.08 2021 no 20.08.2022
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Kene300eTOHHBIN KapKac Ha OTIEIIbHBIX IIecku OO0 KPYITHOCTH, KPOME TTLIIIEBATHIX,
(pyHIaMeHTaX ITPH IAPHHPHOM OITHPaHHH IUIOTHBIE H CPESHEN IDIOTHOCTH

(pepM, pHTeneH), H ¢ MOCTOBBIMH KPaHaMH
TPY30IIOABEMHOCTEIO 10 50 T BKIIOUHTEIILHO
MHorosTakHble 10 6 5TaKeH BKIIOYHTEIBHO ¢ |[Ieckw mbUIeBaThie IIPH KO3 QHIMEHTE
CETKOH KOIIOHH He Oormee 6 _9 M

IIecku 000 KPYITHOCTH, TOIBKO ITUIOTHEIE

rnopuctoctu € _ 0,65

2. JKweie 1 oO11ecTBeHHBIE 3JaHHI

[IpsmMoyTombpHOM (hOPMEI B IIaHe Oe3 Cymiecu ripu € _ 0,65, cyrmuHKH ripH € _ (0,85

IIEPENAJO0B 110 BEICOTE C ITOJIHBIM KapKacOM M |M ITIMHEL ITpH ¢ _ 0,95, ecltn [uara3ox

OeCcKapKacHBIE C HECYIIMMH CTeHaMH H3 H3MeHEeHH I KO3()(PHITHEHTA ITOPHCTOCTH 3THX

KHPITNYa, KPYITHBIX OJIOKOB HIH TTAHETIEH IPYHTOB Ha IUIOINAaAKe He mpeBbImnaeT 0,2, a IL
— 0,5

a) IPOTSKEHHBIE MHOIOCEKIIHOHHBIE BRICOTOH  |[lecki, Kpome IbIieBaThIX, IpH € _ 0,7 B

10 9 sTa)xeH BKIIOYHTEIILHO, COYETAHHH C TTIHHHCTHIMH IPYHTAMH IIPH € <
0.5ulIL <05

0) HecOJIOKHpOBaHHbIe OaIlleHHOI'O THIIA HE3aBHCHMO OT IOPSIKA MX 3aJIer aHH

BEICOTOH 10 14 »aTakeH BKIIFOUHTEIBHO

OIIPEAEJIEHHUE PACUETHOI'O COIIPOTHBJIIEHHUA I'PYHTA OCHOBAHHKA [4]. [Ipn
pacueTe Jie(pOpMalHil OCHOBaHHS (DYHAAMEHTOB C HCIIOIIb30BAHHEM PACUETHEIX CXEM B BHJIE
JTHHEHHO Je(opMHpYeMOro IIOIYIIPOCTPAHCTRA C YCIIOBHBIM Or PAaHHYEHHEM I'JTy OHHBI
coknMaeMoi Tonmi He. i, cpefHee JaBlleHHe IO IIOAOMIBOH (PYHAAMeHTa P He JIOIKHO
IIPeBHIIIATh PACYETHOTO COIIPOTHBIIEHH S ITPYHTa OCHOBAHHA R, orpeaenseMoro 1mo (gopMyie

R="2[M k by + Modyy + (Mg — 1)dyny + Mool 3.1

rje _cl u _c2 - KoappHIIHEHTH YCIIOBHI paboTEI, IIPHHHMaeMblIe 110 Tadm. 3.3; k -

KO3 (p(HITHEHT, ITPHHIMAaeMBIH PaBHBIM eIHHHIIE, €CIH IIPOYHOCTHRIE XapaKTePHCTHKH I'PYHTa
(_II u clIl) orpexeneHsl HEITOCPEACTBEHHBIMH HCIBITAaHHAMH, H K = 1,1, eCIIH OHH IIPHHSATEHI 11O
tabmmaM, M _, Mq, Mc - xoadprineHTsI, TpHHHMaeMeble 110 Taon. 3.4; kz - koadHImieHT,
IIPHHHIMaeMbIH paBHBIM efuHHIe TpH b < 10 M; kz=2z0/b+ 0.2 mpub _ 10 m (3Bgeck z0 =8 M), b
- IIIMPHHA ITOAOINBEI (PyHAaMeHTa, M (TIpH 0eTOHHOH HIIH I[eGe HOUYHOH IMOATOTOBKE TOIIHHOMH
hn gorryckaercs yBemmunparh b Ha 2hn); _II - ocpegHeHHOE pacuyeTHOE 3HAYEHHE Y EIbHOIO
Beca TPYHTOB, 3aJIeTalOM[HX HIJKe ITOJOMIBEL (pyHAaMeHTa (TIPH HAIIMYHH TOA3EMHBIX BOJI
onpeieIdeTcs ¢ YIeTOM B3BEIIHBAIOINET O AeHcTBHA BoAbI), KH/M3; _'II - To XKe, 1 IPYHTOB,
3aJIeraroIIX BHIIIE ITOAOINBEI (pyHIaMeHTa, KH/M3; cll - pacueTHOe 3HaYeHHE YAEIIEHOI O
CLIETUIEHHS I'PYHTa, 3aJIETAI0INEero HeloCpeACTBEHHO IT0/ ITOAOINBOH (pyHIaMeHTa, Klla; db -
rTyOHHA ITOJ[BajIa, PaCCTOSHHE OT YPOBHSA IDIAHHPOBKH JIO ITOJIa IOABaNIa, M (I COOPYKEeHHI C
TTIOIBAJIOM I'TYOHHOH CBBIIIIE 2 M IIPHHHMAIOT PaBHEIM 2 M); d1 - rryOHHAa 3a710KeHHS

.4'-.'. TIYTrAR FATYTAT. RN A ATTATITIATIT TYT TIT % AN TATAATYTYTT
NOKYMEHT NOANVCAH OT VPOBHA INIaHITPOBKH HIIH ITPHBCACHHAA
SNMEKTPOHHOW NMOoancChLIio YWHAAMCEHTOB OT IIOJIa ITIOJABAJI4., OITPEACILACMAaA
Ceptudchmkatr:,  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Lebayxopa TaTeAHa AnekcaHOpoBHa
)
HNencreutened: ¢ 20.08.2021 no 20.08.2022 ")
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3mech hs - TONIQHA CII0s TPyHTa BHIIIE ITOJOINBEI (PyHIaMeHTa CO CTOPOHEI IToiBasa, M; hef -
TOJOI[HHA KOHCTPYKIHH IIOIIa IToJ[Bana, M, _cf - pacueTHOe 3HaUeHHe YAEILHOTO Beca
KOHCTPYKIIHH IT07a TmoaBaina, KH/M3. Ecmu dl > d (d - rmyOnHa 3anmoxeHHs pyHIaMeHTa OT
YPOBHS ITTaHHPOBKH ), B (popMyTie (3.1) mpuHmMaroT dl = du db= 0. IIpu romnTHEIX
¢yHIamMeHTax 3a d1 IPHHHMAIOT HAHMEHBIIYIO IITyOHHY OT ITOJOIIBEI IUIHTHL IO YPOBHS
TJTAHHPOBKH.

Tabmmiia 3.3

3HaueHH I KO3 (PQHIMEHTOB YCIOBHH padoThl _cl H —c2

KosddmmieHr —c2 mis coopyKeHHH ¢
= KECTKOH KOHCTPYKTHBHOH CXEMOH IIPH
)
T pYHTHI E OTHOIIEHHH JJIMHBI COOPYKEHHS HIIH €TI0
g oTceka K BeicoTe L/H, paBHOM
=
8 "o |4 u domnee 1,5 u MeHee
4[]
KpyImmHo06I0MOYHEIE C ITECYaHBIM 1.4 1.2 1.4
3aITOIIHHUTEIIEM M IIECKH, KPOME MEIIKHX H
TIBIIIEBATHIX
[lecku MelKHe 1.3 |I1.1 1.3
[IeckH TIBIJIEBATHIE: MAJIOBIAKHEIE H 1,25 |1.0 1.2
BIIa’KHBIe HACBIIIIEHHBIE BOJOH . |
I.1 (1.0 1.2
['THHHCTERIE, a TakKe KPYIHOooOIoMouHkIe |1,25 (1.0 1.1
C TTIMHHCTEIM 3aIIOTHHTEIEM C
ITOKa3zaTeIeM TEKYUYECTH I'PYHTA HIH
sarnmomauTend [L — 0.25
Toxe, mpu 0,25 < 1L _ 0,5 1.2 11,0 1.1
Toxe, mpu 1L > 0,5 1.1 (1.0 1.0
s pRIXTIBIX TTIECKOB _cl =_c2 =1. Jlnsg 3ganiri ¢ THOKOH KOHCTPYKTHBHOH cXeMOH _ c2 =1.

Tabmmia 3.4

3HaueHHa KoadguimpeHToB M —, Mq, Mc

KoadpHirneHTHI Yromn KoadpuimieHTHI
YTOI BHYTPEHHETO BHYTPEHHETO
Tpenus _IL rpax. |yg- Mq Mec TpeHud _ 11, M™ Mq Mec
Ipaf.
0 0 1,00 3,14 23 0,66 3,65 6.24
AOKYMEHT MOAnnMCcAH 24 0,72 3.87 6.45
ANEKTPOHHOM NOANMUCHIO

Ceptucbvkar: 12000002A633E3D113AD425FB50002000002A6 -
Bnapeneu; LLle6ayxoBa TaTbAHa AnekcaHapoBHa 23 0,78 411 6,67

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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3 0,04 1,18 3.41 26 0,84 4,37 6,90
2 0,06 1,25 3.51 27 0,91 4.64 7,14
S 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 30 115 5,59 71,95
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 8,95
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 9,22
12 0,23 1,94 4,42 35 1,68 7,71 9,58
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 3. 15 40 2.46 10,85 11,73
18 0,43 2,73 3,31 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 3,66 43 3,12 13,46 13,37
21 0,56 3.24 5,84 4 3,38 14,50 13,98
22 0,61 3.44 6,04 45 3.66 15,64 14,64

PacuetHsie sHaueHHd _lI, cll m _ Il ycraHaBnHBaroT IpH JOBEPUTEIILHOH BEPOSTHOCTH _,
ITPHHHUMAEMOH JJIS pacyeToB 110 I rpeienbHOMY COCTOSHHIO PaBHOH 0,85, YKa3aHHBIE
XapaKTe PHCTHKH OIPeJellTIOT A CI0S TPYHTA TOJIIHHOH Z HHKe ITOJIOIIBEL (PYHIAaMeHTa: Z =
b2opub<10muz=2z1+0,lbrmpub — 10 m (3meck z1 =4 M). Ecrmu Tomma rpyHTOB,
PacIIONOKEHHBIX HIDKE ITOJOMIBEL (DYHIaMEHTOB HIIH BEBIIIE €€, HEOHOPOAHA IT0 ITTYOHHE, TO
ITPHHIMAIOT CPEJIHEB3BEIIEHHBIE 3HAUEHHS €€ XapaKTEPHCTHK.

PacueTHble 3HAaUYEeHHS VAEIBHOIO BECa TPYHTOB H MaTepHala I10Ja IoBajla, BXOISIIHE B
dopmyiry (3.1) morryckaeTcsa IPHHAMATh PaBHBIMH HOPMAaTHBHBIM 3HAYeHHSIM. Y [eJIbHBIH BeC
TPYHTOB, 3aJIETAIOIHX HIDKE YPOBHS ITOA3eMHBIX BOJI, HOIKEH IMTPHHIMATLCS C YUETOM
B3BENIHBAIOIIETO JAeHCTBHS BOABI ITPH KO3 (QHIIHEHT (DIIILTPAIHH clIos rpyHTa Oonbmie 1 _ 10-5
eyt H E Dﬂi{;ﬁgﬁf’rﬁ SAFEART™ rrerrrant - TIng pacIionokKeHHH HIKEe YPOBHS IPYHTOBBIX BOJI
Hee 1 _10-5w/cyt u IL > 0,25 (7151 TIHHHCTBIX

ANEKTPOHHOW MOAMMUCLIO
qyeTa B3BeIIMBAIOIIErO JEHCTBH A BOABI, A1

Ceptudchmkar:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHgpoBHa
YET VUHTBIBATE JABJICHIIC cTonda BOJBI,

Nencrentenex: ¢ 20.08.2021,no 20.08.2022
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Dopmyny (3.1) gomyckaeTcs IIPHMeHATh ITPH JIF000i popMe (pyHAaMeHTa, eCIIH ero IO 0IIBa
HMeeT (DOpMY KpyTra HIIH IIPAaBHIbHOTO MHOIOYIOJIbHHKA IUIOMIaAbI0 A, 3HAYEHHE b IIPHHAMAIOT

PABHBEIM v/ A.

OIpeIeeHIe PpacYeTHOIO COIIPOTHBIIEHH I OCHOBAaHHI R, CIIOKEHHBIX PHIXIIBIMH ITeCKaAMI,
AOTAHO BBIIONHATECS Ha OCHOBE CTICLIAIbHEIX HCCIIENOBaHMIL. 3HaUeHIEe R, HallleHHOe IS
PBIXTIBIX TTeCKOB 10 popmynie (3.1) mpu _cl =1 u —¢2 =1, TOIDKHO YTOYHSTHCS I10
pe3yIbTaTaM HCIIBITaHHH IMTaMIIa (He MeHee Tpex). Pasmepsl H (popmMa InTaMIiia JOIKHEL OBITh
OIIM3KHMH K (DOpPMe H pasMepaM IPOeKTHPyeMoro (pyHpaMeHTa, HO He MeHee 0,5 M2. 3HauyeHHe
R BEIYHMCIITIOT Ha IITyOHHe 3aJ10KeHHSI (PyHIaMeHTa, OIpeelsieMOH OT YPOBHS INTAHHPOBKH.

PacueTHoe cormpoTHBIeHHe R OCHOBaHH, CIIOKEHHOI 0 KPYITHOOOIIOMOYHBIMH I'PYHTaMH,
BBRIYH CILTIOT 110 (popMyTie (3.1) Ha OCHOBe pe3yIbTaTOB HEITOCPEACTBEHHBIX ONpeleIeHHI
IIPOYHOCTHHIX XapaKTePHCTHK TPYHTOB. E I cofiep KaHHe 3aroinHHTEN IMpeBbImaeT 40 %,
3Ha4YeHHE R JoIMycKaeTcs ONpeIeNarh IO XapaKTepHCTHKAM 3aIlOJTHHT eJIS.

[IpenBapuTeIbHBIE pa3MePHl (PYHIaMEHTOB Ha3HAYAIOT IT0 KOHCTPYKTHBHEIM COOOPaKeHH M
HIIH HCXO/S H3 3HAUEHHH PACUYETHOI O COITPOTHRIIEHH S I'PYHTOB OCHOBAaHH A RO. 3HaueHMsMH RO
JOITycKaeTcs TaKKe ITOIb30BaThCs A1 OKOHYATEILHOIO HazHaYeHH I pa3MepOB (PYHIaMEHTOB
coopykeHHH 111 ypOBHS OTBETCTBEHHOCTH, €CIIH OCHOBAHHE CII0KeHO TOPH30HTAIbHEIMH (YKIIOH
He Oomnee 0,1), BEIIep KaHHBIMH 1O TOIIIHHE CIOSMH I'PYHTA, CKHMAaeMOCTh KOTOPBIX He
H3MeHSeTCs B IIpeJieliaX TITYOHHBI, paBHOH JBOHHOH ITHPHHE HAHOOJBIIEro (pyHIaMeHTa,
CUHTAas OT ero ITOJOIIBEI.

[Ipn HamMuMu B IIpefenax CKMMaeMOH TOMIIH OCHOBAHH S Ha I'ITyOHHE Z OT ITOOIIBEI
pyHIaMeHTa cI104 IpyHTa MEHBIIEH IIPOYHOCTH, YeM IIPOYHOCTE TPYHTA BHIIIENEKAIIX CIIOEB,
pasMepHl (PyHIaMeHTa JTOJDKHBI Ha3HAYaThCA TAKHMMH, YTOOBI AJIS1 CYMMapPHOTO HATIPSDKEHHU S _ Z
00eCIeYHBaIIOCh YCIIOBHE _Zz =(_zp- _Z_)+ _lzg _ Rz,Te _zp, _z_ N _7g -
BEPTHUKAJIBHEIE HATIPSKEHH S B TPYHTE Ha IIIyOHHE Z OT MOAOIIBH (pyHIameHTa, Klla; Rz -
pacueTHOEe COIPOTHBIIEHHE I'PYHTa ITOHHKEHHOMH ITPOYHOCTH, Klla, Ha rimyOHHE Z, BRIYHCIEHHOE

110 popmyne (3.1) A1 ycrnoBHOro (PyHAaMeHTa IHPHHOI bz, M, paBHOH b, = 1‘,#’.-*-15, + a* —a,THe
Az =N/Zzp;a=(l1-b)/2, 3mech N - BepTuKallbHas Harpy3Ka Ha OCHOBaHHe OT (pyHAaMeHTa; 1 u
b - mIHHA B IHpHHA QYHIaMeHTa.

OIIPEIEJIEHHUE OCAJIKHW OCHOBAHHA OYHIJAMEHTOB. Ocaaxy oCHOBaHH S
(yHIaMeHTa S, CM, C HCIIOIIb30BaHHEM PacYETHOH CXeMBI B BHJIE IIHHEHHO Je()OPMHPYEMOI0
ITOTYITPOCTPAHCTRA OIPEAEILIFOT METOOM ITOCIIOHHOIO CYMMHPOBAHHS ITO (POPMYIIE

s=pXri= ; e | EEHT : (3.3)
r7e _ - Oe3pa3sMepHBLIl KO3 GUIMEHT, paBHbIi 0,8, —zp,i - cpefiHee 3HaYEHHE BEPTHKAIIBHOIO
HOPMAaJIbHOT O HaIIpsDKeHH (Jjajiee - BepTHKaJIbHOE HaIIpsKeHHe) OT BHEIIHeH Harpy3KH B 1-M
CIIOe TPYHTa II0 BepTHKAIIH, IIPOXOASIIei yepes LIEHTP MOAOIBE (pyHAaMeHTa, Klla; hi -
TOJIIIHHA 1-TO CJIOS TPYHTA, CM, IIpHHIMaeMas He Oojee 0,4 mmpHHBL yHIaMeHTa, E1 - MOIyIIb
e opMaIlHH 1-T0 IO IPYHTA IT0 BeTBH IepPBHYHOIO HarpykeHus, klla; —z_ ,i - cpefHee

NOKYMEHT NnoanncaH | ~s

| e a TIO BePTHKAIIH. IIPOX0 efl uepen
SNEKTPOHHOW NOAMMUCHIO IPyHI pl >, IIPOXO/AI p
CepTudbikat: | 12000002A633E3D113AD425FB50002000002A6 Beca BEIOPAHHOr' O IIPH OTPHIBKE KOTIOBaHa
Brnapeneu: -, llebayxosa TatbsaHa AnexkcaHaposHa OsI TPYHTAa I10 BETBH BTOPHYHOT'O HAIPy KeHHT
NeiicTaTEneH: ¢ 20.08 2021 ho 2008 2022 s gedopmarmu Ee,1 g coopykenuii [ u III
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YPOBHEH OTBETCTBEHHOCTH JOITycKaeT csI MpHHUMAaTh Ee.1 = 5E1.), xIla; 1 - 4HCIIO clI0eB, Ha
KOTOpPEIE pa3OuTa CKHMaeMas TOIIA.

PacripeienneHiie BepTHKAIbHBIX HAITPSKEHUH 110 TTIYOHHE OCHOBAaHM A ITPHHHMAIOT B
COOTBETCTBHH CO CXEMOH, ITPHBeJAeHHOH Ha pHC. 3.1. CpegHIe 3HaUeHH I HAIIPSOKEHHH _ Zp,1 H

—Z_.1B1-M CIIOE T'PYHTa JOITyCKaeTCS BEIYHCIIATh KaK ITOITYCYMMY COOTBETCTBYIOIIHX
HaITpSDKEeHHI Ha BepXHeH Z1-1 H HIDKHeH Z1 TpaHHI[ax CIOos.

HpH BO3BCACHHH COOPYIKCHHA B OTPBIBACMOM KOTJIIOBAHE CIICAYCT Pa3JIMY4ATh TPH CICAYHOITHX
SHAUCHHA BCPTHKAJIbHBIX H&HP}DKEHI]IT _ Zg - 0T cOOCTBEHHOI'O Beca I'PYHTA JO Ha4adlla
CTPOHTCIIBCTEA, _Zu - TIoCJIE OTPBIBKI KOTJIOBdAHA, _Z - TIOCJIE BO3BEACHH S COOPVIKCHIIA.

Y CIIOBHBIE 0003HAUEHHT:

DL - orMeTka ID1aHHPOBKH, NL - OTMeTKa
ITOBEPXHOCTH NMpHPOAHOro penbeda; FL -
OTMeTKa IOJOMBH (pyHAaMeHTa, WL -
YPOBEHB IOA3EMHEBIX BOA, B,C - HIDKHSIA
T'paHHIA CKHMaeMoit Toinnm, d i dir - rimyOnHa
3a10KeHH (PyHJaMeHTa COOTBETCTBEHHO OT
YPOBHS INIAHHPOBKH H ITOBEPXHOCTH
IIPHPOIHOrO penbeda; b - mpHHa
(pyHIaMeHTa, p - CpeJHee JJaBIeHHE IO

IO OMIBON (pyHIaMeHTa, _zg U _7g,0 -

p.C BEPTHKAILHOE HAIIPSDKEHHE OT COOCTBEHHOIO
BeCa I'PYHTA Ha IMIyOHHE Z OT ITOJIOIIBEI
(pyHIaMeHTa M Ha YPOBHE ITOJOIIBHL, _Zp H
_zp,0) - BepTHKAIILHOE HAIIPSDKEHHE OT
BHEIIHEN HAarpy3KH Ha ITITyOHHE Z OT ITOJOIIBEI
(pyHIZaMeHTa H Ha YPOBHE ITOJOIIBHL, _Z_ 1 -
BEPTHKAIILHOE HAIPSTKEHHE OT COOCTBEHHOI O
BECa BRIHYTOI'O B KOTIIOBAHE I'PYHTA B
cepeHHe 1-T0 CJI0SI Ha ITTyOHHE Z OT IO OIIBEI
¢yHAamMeHTa, Hc - rmyOmHa ciKiMaeMOI
TOJIIIH

i

Puc. 3.1. CxemMa pacnpeieeHH s BEPTHKAIbHBIX HAIIPSKEHHI B JIMHEHHO-
Te(pOpMHPYEMOM ITOITYIIPOCTPAHCTBE

[Ipn onpegeneHnn cpeqHeH OcaJKH OCHOBAHHS (pyHIaMeHTa § BCce BEIIHYMHEI B (popMmyiie (3.3)
JOITYCKAETCS OINMPEMENATh IS BEPTHKAIH, IIPOXOAAIIEH Yepe3 TOUKY, JIEKAIIYIO IIOCEPeHHE
MEKIY IIEHTPOM H YITIOM (JJISI IIPSIMOYTOIIBHBIX (PYHIaMEHTOB) HIIH Ha PAcCTOSHHH 1C = (1] +
r2)/2 OT LieHTpa, IJe Il - BHYTPEHHMIL, a 12 - BHEIIIHHH PaayC KPYTIIOrO HIIH KOJIBIEBOT'O

¢pyHIaMeHTa (1 Kpyriioro gpyHaaMeHra r1 = 0).

BepTukansHble HalpsDKEHN S OT BHEIHEN HACPY3KH _Zp = _Z - _ ZU 3aBUCAT OT Pa3MepoB,

AOKYMEHT MNOANMMCAH TIPENETICHH A JaBIIEHHSI Ha TPYHT 110 €TI0
SNEKTPOHHOWM NMOANMUCHIO
Ceprucpnkar: " 12000002A633E3D 11 3AD425FB50002000002A6 VAMOYTOJILHBIX, KPYIJIBIX H JICHIOTHBIX
Bnagenew; Lebsyxora TateaHa AnekcaHapoBHa 7 OT ITOOOITBEI (b}ﬂ—[,[[ﬁMEHTa ITO BEPTHKAIIH,
OT IO (POPMYTIE
Heicteutened: ¢ 20.08.2021 no 20.08.2022 d) P
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“zp=_p, (3.4)

IJie P - CpedHee JaBJlIeHHe IO MOoAOoIBOH (pyHAaMeHTa, KIla, — - KO3 pHIMEHT, ITpHHHMaeMBIH
110 TallI. 3.5 B 3aBHCHMOCTH OT OTHOCHTEILHOH ITTyOHHBI _, paBHOH 2z/b; b - nmmpHHa wm
aHaMeTp (pyHmameHTa, | - pinHa pyHzameHTa. /11 pyHIaMeHT OB, HMEFOIHX ITOIOIIBY B (popMe
ITPABIIBHOIO MHOTOYTOJIbHHKA C IUIOIAABI0 A, 3HAUEHHS _ IIPHHHUMAIOT KaK IS KPYTIIIBIX

pyHIaMeHTOB pagHycoM = 4/ A/m.

Tabmmiia 3.5
3HaueHHA KO3 PHIMEHTA _ , IPHHUMAEMOr O B 3aBHCHMOCTH OT 3HaYeHHs _ = z/b
Koad et — g pyHIaMEHTOB
- — EEBT;}:ITGHLHBIX C COOTHOIIEHHEM CTOPOH _ = I/b, S
1,0 1.4 1.8 2.4 3.2 5 (-~ - 10
0 1,000 1,000 (1,000 (1,000 {1,000 {1,000 |1,000 1,000
0.4 0,949 0,960 (0,972 10,975 {0976 (0,977 (0,977 (0,977
0.8 0,756 0,800 10,848 (0,866 |0.876 10,879 0,881 |0.881
1,2 0,547 0,606 10,682 10,717 10,739 10,749 |0,754 |0,755
1,6 0,390 0,449 (0,532 0,578 (0,612 [0,629 0,639 0,642
2,0 0,285 0,336 10,414 (0463 10,505 0,530 (0,545 ]0,550
2.4 0,214 0,257 (0,325 10,374 0419 (0,449 (0,470 (0,477
2.8 0,165 0,201 10,260 10,304 10,349 0,383 (0,410 {0,420
3.2 0,130 0,160 (0,210 0,251 (0,294 [0,329 0,360 0,374
3.6 0,106 0,131 (0,173 10,209 {0,250 [0,285 |0,319 (0,337
4.0 0,087 0,108 0,145 |0,176 10,214 10,248 (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 10,105 0,130 |0.161 10,192 0,230  |0,258
5.2 0,053 0,067 10,091 |0,113 0,141 0,170 (0,208 10,239
5.6 0,046 0,058 (0,079 0,099 (0,124 |0,152 |0,189 0,223
6.0 0,040 0,051 10,070 10,087 0,110 0,136 |0,173  [0,208
6.4 0,036 0,045 (0,062 10,077 (0,099 0,122 0,158 0,196
6.8 0,031 0,040 10,055 (0,069 10,088 10,110 0,145 0,185
SHERTPOHHOM HOMACHIO 0,080 (0,100 [0,133 [0,175
CepTuchmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapenew;, Lle63yxoBa TatesHa AnekcaHapoBHa 0,072 0.091 0,123 0,166
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8,0 0,022 0,029 10,040 [0,051 0,066 10,084 (0,113 0,158
8.4 0,021 0,026 10,037 (0,046 0,060 (0,077 0,105 [0,150
8,8 0,019 0,024 10,033 (0,042 10,055 (0,071 0,098 (0,143
9,2 0,017 0,022 10,031 (0,039 10,051 (0,065 0,091 [0.137
9.6 0,016 0,020 10,028 (0,036 10,047 (0,060 0,085 |0.1 32
10,0 10,015 0,019 10,026 (0,033 0,043 (0,056 0,079 |0,126
10,4 10,014 0,017 10,024 0,031 0,040 10,052 (0,074 0,122
10,8 10,013 0,016 10,022 10,029 (0,037 [0,049 0,069 0,117
11,2 10,012 0,015 10,021 (0,027 10,035 (0,045 0,065 |0,113
11,6 0,011 0,014 10,020 (0,025 10,033 (0,042 0,061 |0,109
12,0 10,010 0,013 10,018 (0,023 0,031 (0,040 0,058 [0,106

BEPTHI{EIJILH'DE HAaITPpsDKCHHE OT cOOCTBEHHOI'O Beca I'PYHTA Hd OTMCETKC 110 OIIIBEI (b}’HI[ElIvIEHTEl

_z_ = _zg - _7u, Klla, Ha TIyOHHE Z OT TOIOIIBHI ITPSMOYTOIIbHBIX, KPYITIBIX U JIEHTOYHBIX
(yYHIaMEHTOBR OMpPeEIISIOT 110 () OpMYyIIe

Prc. 3.2. CxeMa K OIIpeJielIeHHIO BEPTHKAIBHBIX HAIIPSKEHHIT B OCHOBAaHHH PacCYHTHIBAEMOLO
(yHIaMeHTa C YUeTOM BIHSIHHS COCeHEro (PyHIaMeHTa MeETOLOM YITIOBEIX TOUEK: a - CXeMa
PACIIONOKeHH I PacCUHTRIBaeMOro 1 M BIHSrOINEro pyHIaMeHTa 2; 6 - cXeMa pacIIoNIOKeHH T
(PMKTHBHBIX (DYHIaMEHTOB ¢ YKa3zaHHEeM 3HaKa HallpsoKeHHH _ Zp.c] - B popMmyiie (3.6) 1o

6)

YIJIOM ]-TO (pyHJaMeHTa

-

-

=
|
]

—

j=2

4

_____

______

o

e =

-7

TA!

L'-'d

J=3

HixHroro I'PaHHITY C/KIMIMAaeMOH TOJIIH OCHOBAHHSI IMPHHHMAIOT Ha TH}’@IIHE £ = HG:, e

BRITNIONHAETCA yenoBHe _zp = 0,5 _zg. IIpH 5TO0M rimyOHHa CKHMaeMOH TOIIIH HE JTOIDKHA OBITH
MeHbIe Htir, papHoi b/2 ipu b — 10, (4+ 0,1b) mpu 10<b — 60 mu 10 m1ipu b > 60 M.

Ecmu B ripegenax riryOHHBI He, HaHeHHOH 10 YKa3aHHBIM BEIIIE YVCIIOBHSAM, 3aJIETaeT CIIOH
rpyHTa ¢ MoaylieM Jeopmarpe E > 100 MITa, coximnvaeMyro TONIY ZOITYCKaeTCs IIPHHHMATh 10

KPOBJIH 3TOI'0 TPYHTA.

OOKYMEHT NnoarnmncAH
GNEKTPOHHOW NMOAMUCKIO

Ceptudmkar:
Bnapeneu:

Nencreutened: ¢ 20.08.2021 no 20.08.2022

12000002A633E3D113AD425FBS0002000002A6
Webayxopa TaTeAHa AnekcaHOpoBHAa
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Hc mmpuHmMaroT MHHUMAIIEHOE H3 3HAUEHHI, COOTBETCTBYIOIIHX ITOAOIIBE CIIOS WIH ITYOHHE,
IJIe BRIIIONHAETCA yelloBHe _zp = 0,2 _zg.

[Ipn pacyere ocagky pa3IMYHBIX TOYEK IDINTHOIO ()YHIAMEHTA ITYOHHY CKHMAEMOH TOJIIIH
I OITyCKAETCS IIPHHUMATh ITOCTOSHHOH B ITPEJIelIaX BCEro INTaHa (PyHAAMeHTa (IIPH OTCYTCTBHH B
ee cOocTaBe IPYHTOB ¢ MoAyIeM Aedopmaia E > 100 MIIa).

J11s mpeIBapHTENbHBIX PacueToB JAe(popMallii OCHOBAaHHS (PYHIaMeHTOB coopy keHHI 11 1 111
yPOBHEH OTBETCTBEHHOCTH ITPH CPeHeM JaBIeHHH ITOJ ITOAOIIBOH (PyHIaMeHTa p, He
ITPEBBILIAOIIEM PACYETHOE COIIPOTHBIIEHHE I'PYHTA R OIyCcKaeTCa MPHMEHSTh PACUETHYIO
CXEMY B BHJIE JIMHEHHO Je] opMHPYeMOro cI0s, IIPH COOMIOAeHHH YCITIOBHIA:

mupHHa (qHaMeTp) pyHmameHTa b _ 10 M;

cpeJlHee JaBJIeHHe IT0J ITOAOIBOH (PYHAAMeHTa P H3MeHseTcs B Ipefenax or 150 go 500 klla;
rTyOHHA 3a7I0KeHHS (PyHIaMeHTa OT YPOBHS IDIAHHPOBKH d — 5 M;

B OCHOBAaHHH (PYHJaMeHTa 3alleraroT IPYHTHI ¢ MoaylleM gedopmanmin E — 10 MI]a.

Pacuet medopmalnii ocHoBaHHS pyHIaMeHTa IIPH CpeJHeM JaBIeHHH 10 ITOJOIIBOMH
(yHIaMeHTa P, He IIPEBBIIIAKOIIEM PacUeTHOE COMPOTHBIEHHE IPyHTa R, cllelyeT BBIIIOIHSTS,
IIPHMEH ST paCcYeTHYIO CXeMY B BHJIE THHEHHO Ae(pOPMHPYEMOr0 ITOIYIIPOCTPAHCTRA C
YCJIOBHBIM OI'paHHYeHHEeM I'TyOHHEI c:KHMaeMoH ToinmH He. CpeqHIo ocaJKy OCHOBAaHHS
QyHIAMeHTa € < 4, M, ¢ HCIIONB30BAaHHEM PACUETHOI! cXeMbl B BHIE JIHHEiTHO-
Te(opMHPYeMOro clIos (pHC. 3.3), ONpeJelstoT 110 (POpPMYIIE

R = E?=1[Petg¢m,=- + "31,11,5""1:'} +E; T R, (3.8)

TJle p - CpeJHee JaBIIeHHe IO MOAOMIBOH (pyHAaMeHTa;, b - IMHpHHa IMPsSMOYTOIbHOIO HITH
THaMeTp Kpyrioro pyHaaMeHTa;, ke 1 KT - koapHIIHeHTRI, MpHHIMaeMble 1o Tabn. 3.6 u 3.7, 11
- YHCIIO CIIOEB, Pa3IHYAIOIIXCS IT0 CKHMaeMOCTH B Mpejielax pacueTHOMH TOIIH crnosg H,
onpeensteMor 1o gopmyie (3.9); ki u ki-1 - kosdripieHTHI, onpeenseMbie ITo Ta0I 3.8 B
3aBHCHMOCTH OT ()OpMEI (pYHIaMeHTa, COOTHOIIEHHS CTOPOH IPSIMOYTOIIBHOIO (PYHaMeHTa H
OTHOCHTEJIFHOH I'TyOHHBI, Ha KOTOPOH PacIIojIoKeHbI IOAOIIBA H KPOBIA 1-TO CI0S
COOTBETCTBEHHO; E1 - MOAYIIBL Je)OpMaIHH 1-TO CIOS TPYHTA.
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Puc. 3.3. Cxema PaciucTa OCaJOK C HCIIOIIB30BAHHEM pﬂG‘IETHDﬁ CXEMEBI OCHOBAHHA B BH]IC

ITHHEHHO-]T Ed]ﬂﬂhﬂTDUEMﬂTD CITIOH
OJOKYMEHT NOoAarnncAH

SNEKTPOHHOW NOANMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa

., BRIUHCTISET CA 110 popMyiie (pHce. 3.3)
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rae HOu — - IpHHIMAOTCS COOTBETCTBEHHO PaBHBIMH JJISI OCHOBAHMI, CIIOKEHHBIX:
TJTHHHCTBIMH I'pyHTaMH 9 M H 0,15; necuyanbivu rpyHTamMH - 6 M H 0,1; kp - koadduinient,
IIPHHHIMaeMbIH paBHBIM: kp = 0,85 mmpH cpeHeM JaBIeHHH IO/ ITOJAONBOH pyHaaMeHTa p = 150
klla; kp=1.2 ripu p = 500 klla, a IpH IMpoMeKyTOYHBIX 3HAYEHH SIX - TT0 HHTEPITOSIIHH.

Tabmmia 3.6

3HaueHH I Koa(]pdHImeHTa Kc

OTHOCHUTEIILHAA TONIHHA citod _ = 2H/b Koaddrmment kc
0<ZZ-05 1,5
05<_ _1 1.4
1<” 22 1,3
2<_-_13 1,2
3<”-_5 1,1
_>5 1,0
Tabmma 3.7
3HauyeHH KO3 uIpeHTa kim
Koaprmment kt npn nmmpuxe pyHgaMeHTa b, M, paBHOH
b <10 10 b _ 15 b>15
1 1,35 1,5
Tabmmiia 3.8
3HaueHH I Koa(]pduImeHTa k
Koadpduiment k a1a pyHmaMeHTOB
_ = NIPSIMOYTOJIBHBIX C COOTHOIIIEHHEM CTOPOH _ = /b, o
27/b  |KPYIT |papHEM JIEHTOYHBIX (_ _
X 10)
1,0 1.4 1,8 2.4 3,2 5
0 0,000 10,000 {0,000 (0,000 (0,000 10,000 0,000 {0,000
0.4 0,090 10,100 {0,100 (0,100 (0,100 0,100 0,100 0,104
0,8 0,179 10,200 {0,200 (0,200 (0,200 10,200 0,200 0,208
1,2 0,266 (0,299 10,300 0,300 (0,300 [0,300 0,300 0,311
1,6 0,348 10,380 (0,394 |0,397 10,397 0,397 0,397 (0412
OOKYMEHT noarnvucAH
ONEKTPOHHOW NOAMWCHIO 486 10,486 0,486 0,511
Ceprichukar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu;: Le®ayxora TateaHa AnekcaHapoBHa 565 0.567 0.567 0.605
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2.8 0,501 0,542 10,592 (0,618 (0,635 10,640 0,640 10,687
3.2 0,532 (0,577 (0,637 (0,671 10,696 0,707 0,709 10,763
3,6 0,558 (0,606 (0,676 [0,717 10,750 0,768 0,772 10,831
4.0 0,579 (0,630 [0,708 (0,756 0,796 10,820 0,830 0,892
4.4 0,596 (0,650 [0,735 {0,789 10,837 0,867 0,883 10,949
4.8 0,611 (0,668 10,759 10,819 (0,873 0,908 0,932  [1,001
5,2 0,634 10,683 (0,780 [0,844 10,904 0,948 0,977 [1,050
35,6 0,635 10,697 (0,798 (0,867 (0,933 10,1981 1,018  [1,095
6,0 0,645 (0,708 (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.L090 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 |1.,431
10,0 0,700 10,777 {0,908 (1,005 |L.110 |1,205 1,309  [1,456
11,0 0,705 10,786 (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

Ecmi ocHOBaHHeE CI0KeEHO ITIHHHCTBIMH H IecYaHBIMH IPYHTaMH, 3HaueHHe H, M, omnpeiengeTcs
110 (hopMyIIe

H = Hs + hcl/3,

rje Hs - TonmmHa cimost, BerYHciIeHHas 1o popmyiie (3.8) B IpeAIIonoKeHHH, YTO OCHOBAHHE
CIIO’KEHO TOJIBKO ITeCYaHBIMH I'PYHTaMH;, hcl - cyMmapHas TOMIIHHA CIOEB ITTHHHCTEIX TPYHTOB B
IIpejieax OT IOJOMIBEL (pyHaMeHTa 0 IITyOHHEBI, parHOH Hcl - 3HaYeHro H, BeramciieHHOMY
1o popmyiie (3.8) B IpeAIIOI0KEHHH, YTO OCHOBAHHE CIIOKEHO TOIBKO ITTHHHCTBIMH IT'PYHTAMH.

OIIPEJIEJIEHUE KPEHA OYHJAMEHTA. KpeH oTAelnbHBIX (PYHIaMeHTOB HIIH COOPY KEHHH
[IOKYMEHT MNOANMUCAH |
SHEKTPORHOM NOANVCHIO ra B YpOBHE ITOJOMIBEL (DYHAMEHTA, BIIHIHHS
JIIHE TUIOIAIH H HEPaBHOMEPHOCTH

Cepruchirar: | 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: LWebayxosa TateAHa ANeKcaHOpoBHa IPH ,I[EfICTEIIII EHEL[EHTPEI—]HGﬁ Harpy3KH

HNencreuTenen: ¢ 20.08.2021 no 20.08.2022

24



i = Dk ;
“(a/2)
1—2"
rae L) = - Ke - Koa(ppHIEHT, ITPHHIMAaeMBIi 1o Tabi. 3.9; E H v - COOTBETCTBEHHO MOYIIb

nedopmariii, kKlla, H ko3 (HIMEHT IToNepevyHoH Je( OpMaIlHH I'PYHTa OCHOBAHHS (3HAUEHHE V
TIPHHHMAIOT 110 Tadm. 3.10); B ciIydyae HEOTHOPOJAHOIO OCHOBAHHS 3HaYeHHe D MpHHHMAIOT
CPEIHIM B ITpeJieNiax CKHMaeMOH TOIII, N - BepTHKalIbHAas COCTaRILSIIOINAS
PaBHOJIEHCTBYIOIIEH BCeX HarPy30K Ha yHJIaMeHT B YPOBHE €0 MOAOIIBEL, KH; € -
SKCIIEHTPHCHTET, M, a - JJTHAMETP KPYIJIOrO HIIH CTOPOHA IIPSMOYTOIBHOIO (PyHIaMeHTa, M, B
HaITPaBJIEHHH KOTOPOH JIeHCTBYeT MOMEHT, I (PyHaMeHTa C IIOAOIIBOH B (DOPME

—
ITPaBHIIBHOI'O MHOI'OYT OJIb HHKaA ITUIOITd b0 A IMPHHHMAIOT @ — E-n.h,-':':l,"r'i'I .

Tabmmiia 3.9

3HaueHH I Ko3(]pduImeHTa ke

Koad duuenr ke mpa — = 1/b,

Dopma (pyHIAMeHTa U HallpaBlIeHHe AeficTBHI MoMeHTa |PaBHOM

1 1,2 [1.5 |2 3 S 10

[ IpsIMOYTOJIBHBIN ¢ MOMEHTOM BAOJIb OoJbIer ctTopoHs!l |0,50 (0,57 10,68 (0,82 (1,17 1,42 12.00

[ IpSIMOYTOJIBHBIN ¢ MOMEHTOM BJOJIb MeHBIIIEH cTOpPOHEI |0,50 (0,43 10,36 10,28 (0,20 (0,12 10,07

Kpyrieii 0,75

Tabmmia 3.10

3HaueHH KO3 (PHIMIEHTA ITONIEPEYHOH Ae(pOopMaIiH V

['pyHTEI Koa(pmpieHT nmonepeyHoi gedopMaIiii v
KpyImHoo610MOYHEIE TPYHTEL 0,27
Ilecku u cymecu 0.30 - 0.35
CYITIMHKH 0.35-0.37
' ToiHBI TIpH IL _ 0 0,20 - 0.30
ITOKa3aTele _

. [O<IL Z 0,25 0,30 - 0,38
TeKy4eCTH IL:

0,25<IL _ 1 0,38 - 0,45

[Iprvevanie - MeHbINIHE 3HAYEHHS V IIPHMEHSIOT ITPH OOIBINEH INIOTHOCTH I'PYHTA.

Cpemne (B rpefientaX cokiMaeMoii Tommu He) sHayenms D, kI1a-1, onpeaersoT o ¢popMyIie

il M

_ 1—1:'21'
-5 st

=1 =1
OJOKYMEHT NoarnnMcAH _ w u
SNEKTPOHHOM MOANMUCHIO KCHHH OT CAHHHYHOI'O JaBIICHHA 11O ITOOIIE OH
Ceprudbhkar: 1 12000002A633E3D 113AD425FBS0002000002A6 'CKaeTCA MPHHHMATH Al = _Zp,ihi; Ei.‘. r._;i? h1 -
Bnapeneu: lWebayxoea TatkAHa AnekcaHapoBHa

3()(HIEHT ITONePeYHOH Ae()OpMaIH H
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TOINTHHA 1-TO CIIOS I'PYHTA, CM, Hc - cxxrimaemMast TOINTA, CM, IT - HHCIIO CIIOCB, OTIIHYAIOIITIXCA
3HAaUeHHSIMH E H V B IPEACIIAX CKHMMaeMOH TommH Hce.

PacueT kpeHOB (pyHIaMeHTa BBICOTHBIX 3[[aHHI CIEAYET BEITOIHATh HA OCHOBHBIE COYEeTaHHS
IIOCTOSIHHBIX, JJINTEIILHBIX H KPaTKOBPEMEHHBIX (IIPEeHMYIIECTBEHHO BETPOBBIX) HAIPy30K. [Ipn
ATOM BeJIMYHHA KPeHa JOJKHAa CKIIaAbIBaThCS H3 JBYX COCTABIISIOINNX: 1] - KpeH OT JIeHCTBHSA
ITOCTOSIHHBIX H JIJINTEILHBIX HarPY30K; 1S - KPeH OT JAeHCTBHS KPaTKOBPEMEHHBIX HAaIPY30K.

[Ipn onpegeneHHH BeIIMYHHEI 11 clIeAyeT HCIIOIb30BaTh PacueTHBIE 3HAUYCHHS MOTYIIS
nedopMaliliH rpyHTa E, a IIpH onpeie]IeHHH BeIINYHHLI 1S CIIeyeT HCIIONb30BaTh PacueTHEIE
3HAYEHHS MOIYIIS VIIPYTOCTH I'pyHTa Ee. MoZayiIb YIIPYTOCTH I'PYHTA MOKET OBITEH ITOJIYUEH C
ITOMOIIBIO Ie0(pH3HYECKHX HCCIIEOBAHHH, IIPH HX OTCYTCTBHH JOITYCKAeTCs IIPHHHUMATE Ee =
SE 14 cKalmbHBIX TPYHTOB H Ee = 8E 1711 HeCKallb HBIX TPYHTOB.

B coBpeMeHHBIX HOpMAaTHBHBIX JJOKYMeHTaxX MOKHO HAaHTH HECKOJIBKO PaCYeTHBIX METOIOB JIJIS
BBIYH CIIEHHS OCaJoK 3J4aHHH [8]:

METOJ ITOCIIOHHOro cymMmmupoBanusa CHull 2.02.01-83;

METOJI, JIMHeHHO-AepopMupyemoro cioss CHull 2.02.01-83;

MOTH (PHKAIS METOa ITOCTIOHHOro cymMmmupoBaHus CII 50-101-2004;
METOJ pacyeTa ocaJokK cBanHBIX pyHIaMmeHTOB CII 50-102-2003;

METOJI pacueTa 0caJoK INIHTHO-CBaHHBIX PyHIaMeHTOB CII 50-102-2003.

[IepBRIE TPH METOa OCHOBAHBI HA OJHOM M TOH e MaTeMaTHKE — PEIeHNN 3ajlaull byccHHecKa
O CHIJIE, TIPHIIOKEHHOH K I'PaHHI(E YIIPYTOro O€CKOHEYHOTO ITONYIIPOCTPaHCTBa. Kaszamoce Obl,
OGIIHOCTh MaTeMATHKH JOIKHA ITPHBOAUTE K OIH30CTH peleHii. Ho 1emo B ToM, 4TO
HaITPSMYIO IIOCUHTATh OCAAKY I10 TEOPHH YIIPYTOCTH HE BRIIHAET. M He TOJIBKO ITOTOMY, UTO
I'PYHT paboTaeT HelIMHeHHO. [1o TeopuH yIIpyrocTH AedOopMaLHH BeChbMa MeJIJIEHHO 3aTyXaroT C
I Ty OHHOMH IO PyHIaMeHTOM. ECIH ITpOCYyMMHPOBATh BCIO SIIIOPY HAITPSOKEHHIT 1O IieHTpa
3eMim, MBI ITOJIYYHM COBEPIIIEHHO HEpealbHOE 3HaYeHHe. [[03TOMY BCE CYINECTBYIOIHE METOBI
OIPAaHMYMBAIOT ITIYOHHY CKHMAeMOH TOJIIH KaKHM-HHOYIb CITOCOOOM. B MeTOjie IIOCIIOMHOIO
CYMMHPOBAHHS CoKHMaeMas TOIIIa OrpaHHYHBAETCS ITTYOHHOH, Ha KOTOPOH JOITOIHHTEIIbHEIE
HaITpSDKEHHI OT (pyHAaMeHTa He mpeBbnnaroT 20% oT HaIlpsDKeHHI, BRI3BAaHHBIX COOCTBEHHBIM
BECOM BBIIIIENIEKAIIHX CIIOEB I'PYHTa. B MeToie miHeiHO-AedopMHpyeMOro ¢j10s Iiry OHHa
CKMMaeMOH TOJIIH ¢1a00 3aBHCHT OT HAIIPSDKEHHI, a ONPeIeIsIeTCsI, B OCHOBHOM, IITHPHHOM
¢yHIameHTa. B CII 50-101-2004 m 3atrem B CII 23.13330.2011 BBEIH HOBYEO MOH (DHKAL[HEO
METOJA IMOCIIOHHOI0 CYMMHPOBAHHS, YCTPAHHB METOJ, THHEHHO- () OPMHPYEMOIO CIOS H
H3MEHHB KPHTEePHIH OrpaHHYeHH S CKHMAaeMOH TOMIIH IS ITHPOKHX (pyHaAaMeHToB (50% BMecTo
20% HanpspKeHHH 0T cOOCTBeHHOro Beca). CTOHT JIH TOBOPHTS, YTO 3TO H3MeHeHHe
KapJAHHAIIPHO BIIMSIET HA BEIIHUHHY OCaKH.

MeTtons! pacueTa ocajok cBaiHBIX (pyHAaMeHTOB CIT 50-102-2003 ocHOBaHBI Ha CIEAYIOIMEM
TTOXO/Ae: TI0 ITOMY3MITHPHUECKOI (pOpMYTIe PacCUHTRIBASTCS OcaKa OJJHOH CBaH, a 3aTEM II0
TaOJIHI[aM BBITIOIHSETCS IIEPEXO0 K OcaJKaM I'pyIel cBal. He 3amne3as B HaydyHbIe 1e0pH,
CIIeQyeT CKa3aTh, YTO TAKOH ITOAXO/I, IT0 MeHbIIIEH Mepe, JUCKYCCHOHEH. Kak H3BeCTHO, OfHA

AOKYMEHT MOANMWUCAH HOCTH, KOT'/Ia K& MBI CUHTAaeM OCaJKH CBaHHOIO
SNEKTPOHHOW MNOANUCHIO |
Cepruddnkar: - 12000002A633E3D113AD425FB50002000002A8 [eTCS TTOAXOJ «yCTIOBHOIO QyHI[AMEHTay,
Bnapgeneu: lebayxora TatbAHa AnekcaHapoBHa Y. Me}l{ﬂy OIHOH CBacH H YCIIOBHBIM
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PasHHIIA. ' maBHas Xe ocoOeHHOCTh TaKOI'o IToaxoAa K PacHuCTy 0CaJOK 3aKIIIOTACTCA B TOM, HTO
Ha IICpEXOoAE OT OCaJKI OIHOH CBaH K OCaJKe I'PYIOIBI MOAHO, KaKCTCHA, HACHHTATDh JIH)@}"IO
BEIIHYHHY OCAaKH.

JIyuitie Becero paboraeT MeTOA IIOCIIOHHOIO CYMMHPOBAHH S — OH BPET B CPEMHEM «BCETO» Ha
30%. OcagkH 1o APYTHM METOAAM B paskl OTIIHYAIOTCS OT HaOmoaeHHH. Ha aToM MecTe
Ire0TEXHHKAM CJIeJ0BaI0 OBl ITOCHIIIATh T'OIIOBEI IIETIIOM H ITOITBITATECS HANTH IPYTYIO
IIpo(eCCHIO, IIPH3HAB, YTO TaKas TOYHOCTh CpaBHHMa C TaJlaHHeM Ha KodeiHoH ryme. Heyxemn
COBpPEMEHHAs HayKa HHYETO He MOJKET IIPeAJIOKHTh JJI VIIYUIIEHHS TOYHOCTH PacyeToBR?
[IommpITaeMCs BRISICHHUTE IIPHYHMHY TaKOH ITOPasHTEIbHO HH3KOMH TOYHOCTH IIPOTHO30B.

[IprymHa HH3KOH TOYHOCTH HHXEHEPHBIX METOAOB Ha CaMOM Jlelle OYeHb IpocTa. Bee, KTo
KOrJa-HHOYb H3Yy4Yajl COITPOTHBRIIEHHE MaTepPHAIIOB, 3HAIOT, UTO JakKe Y CaMOro IIPOCTOro
YIIPYTOro MaTepHana, Kak MHHHMYM, JBe He3aBHCHMBIX XapaKTePHCTHKH paboThI (MOIYIIb
yIIPYrocTH H Ko3(duiiueHT [IyaccoHa). A y rpyHTa (CyJIS IO TeOJIOTHYECKHM OTYeTaM) IOYeMY-
TO OJHA — TOIBKO MOAYIb JedopMaiiiH. Kyzma genack BTopas XxapakTepHcTHKa? OKas3bIBaeTC s,
ee He OIpeJelISIOT, a IIPHHUMAIOT ITo TadmiiaM. OIpeIeHB TOMBKO OMHY Je( OpMAI[HOHHYIO
XapaKTEpPHCTHKY Pa0OTHI IPYHTa, MBI HaJeeMCS ITOTYYHTh BRICOKYIO TOYHOCTB. I
HCCIIeJ0BAaHHS CBOHCTB I'PYHTA IIPHYMAHEBI CIIeI[HaIbHbIE IIPHOOPE — CTaOHIJIOMETPHI,
ITO3BOJISIOMIHE ITOTYYHTh BCe HYKHbBIe MeXaHHYeCKHe XapaKTePHCTHKH I'PYHTA, a JUIS OITHCAHHS
ero paboTHl CO3JaHbI AeCATKH Pa3IHUYHBIX HETHHEIHBIX MOIeNeil MeXaHHKH T'PYHTOB,
coJiepKall[HX MHOXKECTBO Pa3HBIX ITapaMeTpoB. Ho Oefia B TOM, YTO cTaOHIOMETPHYECKHE
HCIIBITAHH S BRITIOIMHSIOT PeJKO, a TPa HIIHOHHEIE IS HaIllel ITpaKTHKH H3BICKAaHH HHYEr O He
IIpeIararoT HaM, KpoMe OJHOIO MOAYIIA Ae OpMallHH. B 3TOH CHTYaIHH HCITOIh30BaTh
CIIO’KHBIE HEJTHHEHHBIE MOJIeNH OeCCMBICTIEHHO — BCE OCTAlIbHBIE ITApaMETPBI STHX MOJEIIeH
TIPHJIETCSI BRIIYMATh | 8].

3.2. Oco0GeHHOCTH MPOeKTHPOBAaHHSI OCHOBAHHI COOPY KEeHHI, BO3BOAHMBIX Ha CITEIH()HYECKHX
I'PYHTaX H B OCOOBIX YCIIOBHSX

3.2.1. IIpocamoyHbie IPYHTEI

OCHOBAHHS, CIOKEHHBIE ITPOCAJOYHBIMH IPYHTAMH, JOIKHBI ITPOEKTHPOBATHCS C YUETOM HX
0COOEHHOCTH, 3aKJIFOYAFOIIEHCS B TOM, YTO IIPH ITOBBIIIEHHH BIaKHOCTH BBIIIE OIpeelIeHHOTO
YPOBHS IIPOHCXOIHT ITOTEPS IIPOYHOCTH I'PYHTA H OHH JJaIOT JOIOITHHTEIbHEIE e OpMAaIHH -
IIPOCAJKH - OT BHEIIHEHN HArpy3KH H (IUTH) COOCTBEHHOI'O Beca I'PyHTa.

[IpH HEBO3MOKHOCTH 3aMaYHBaHI I IIPOCATOUYHEIX TPYHTOB PacueTHOE COIMPOTHBIIEHHE TPYHTA
ocHOBaHHSA R orpeaenstor mo ¢popmyie (3.1) ¢ HCIIOIE30BaHHEM ITPOYHOCTHEIX XapaKTEPHCTHK
53THX IT'PYHTOB IIPH YCTAaHOBHUBIIIENCS BIaKHOCTH. 1 IpH ompeeieHHH PacueTHOI'O COITPOTHBIIEHH S
TPYHTA OCHOBAHHS ITPH BO3MOJKHOCTH €I'0 3aMaYHMBAaHHS 1O TIOJTHOI'O BOJOHACKIIIIEHH S
KO3(P(pHITHEHTHI YCIOBHH palOoTh _ ¢l B — ¢2 MpHHHUMArOT 1o Tall. 3.3 KaK JUIS TTIMHHCTHIX
TPYHTOB C ITOKa3aTeneM TeKkydecTH IL > 0,5, a ImpH HeEBO3MOXHOCTH 3aMaYHBaHHS] - C
ImokazareneM Tekydectd IL — 0.5.

HPGCEL[[I{}*' I'PYHTOB OCHOBaHIA SSL CM, IIPH YBCIIHYCHITH HX BIIdKHOCTH BCIICACTBIC

AOKYMEHT MOAMNUCAH AUNMBaHHUI CHH3Y ITPH IOJBEME VPORHSA
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r7e _sl,i - OTHOCHTEebHAS IIPOCaJOYHOCTD 1-T0O CIIOS IPYHTA | hi - TomHHa 1-To ¢1os, cM, ksl.1 —
Ko3(pprIrHeHT (TpH b _ 12 M IpHHHMAIOT PaBHBIM eIHHHIIE IS BCeX CIOEB IPYHTa B ITpeJeax
30HEBI ITpocaJkH; ITpH b _| 3 M BerumcisoT 1Mo popmyme ksl.i = 0,5+ 1,5(p — psl,1)/p0, roe p -
cpelHee JaBJIeHHE ITOJ MOJOMBOIH (pyHIaMeHTa, Kl1a; psl,1 - HagampsHOe IMpocaodHOe JTaBJIeHHE
rpyHra 1-ro cios, Klla; p0 - mranenne, paBHoe 100 xITa. ITpr 3 M < b < 12 m ksl,1 onpegenstoT
HHTEePIIOIHei. [1pH opeaeneHHH MpocaJKNi TPyHTa OT COOCTBEHHOTO Beca ClIeIyeT
rpuHMMAaTh ksl = 1 ripu Hsl _ 15 mu ksl = 1,25 mpu Hsl _ 20 M, nIpH IpoMe Ky TOUHBIX
3HayeHHTX Hsl xoaddrameHT ksl orpeesroT HHTEPIONIAITHEH ), IT - YHCIIO CIOEB, Ha KOTOPOE
pa30nTa 30Ha mpocaiakH hsl.

T onmHy 30HBI TpocajkH IpyHTAa hsl mpuHIMaroT paBHOH (pHC. 3.4):

TOJIIHHE BEPXHEN 30HBI ITPOCAJOYHOH TOMIH hsl,p ImpH onpeerieHHH ITpocaJKy IPyHTa OT
BHEIIHEH Harpy3KH ssl,p, ITPH 3TOM HHKHSIS T'PaHHIIA YKa3aHHOH 30HBI COOTBETCTBYET ITYOHHE,
rhe _z= _zp + _zg =psl (puc. 3.4 a, 6), Wwin riryOHHe, T/e 3HaYeHHEe O, MUHUMAIIBHO, CIIH
_z,un > psl (puc. 3.4, B);

TOJIIHHE HHKHEH 30HBI ITPOCcaJoYHONH TomIH hsl,g 1pH onpeeneHuH IIpocagKH IPYHTa OT
COOCTBEHHOI0 Beca $sl.g, T.e. HauMHAS ¢ TITyOHHEBI Zg, Tle _ Z = psl, Wi 3HaueHHe _ 7
MHHHMAJIBHO, €CIIH _ Z,1nin > psl, 1 10 HHKHEH IPaHHIEI ITPOCAJOYHONH TOJIIITH.

*

Puc. 3.4. CxXeMBI K pacueTy IIPOcaJloK OCHOBAHHS (PYHJaMEHTOB: a - ITpocajika OT COOCTBEHHOTO
Beca ssl,g OTCyTCTBYeT (He ITpeBBIIIAeT 5 CM), BO3MOKHA TOJIBKO IPOCaJKa OT BHEITHEH
Harpy3KH ssl.p B BepxHeit 30He nmpocaakH hsl,p (I THII TPYHTOBEIX YCIOBHIL); O, B, T - BO3MO’KHa
IIpocajiKka OT COOCTBEHHOIO Beca ssl.g B HHKHeH 30He ITpocajkH hsl,g HaurHag ¢ riryOHHEI zg (11
THIL TPYHTOBBIX YCIIOBHH), O - BEPXHSIS H HIJKHSIS 30HBI ITPOCAJKH HE CIIHBAKOTCS, HMEETCS
HeHTpallbHas 30Ha NIT;, B - BEpXHSSI H HHIKHSS 30HBI ITPOCAJKH CIIHBAIOTCS, T - ITPOCca Ka OT
BHEIIHEN HArpy3KH OTCYTCTBYET, | - BepTHKaIbHEIE HAIIPSLKEHHI OT COOCTBEHHOI O BECca I'PYHTA
_zg: 2 - CyMMMAapHEIe BEPTHKAJIBHEIE HATIPSDKEHI OT BHEIHEN HarPy3KH U COOCTBEHHOIO Beca
TPyHTa _z = _Zp + _Zg; 3 - H3MEHEeHHe C TITyOHHOH HavyallbHOTO IPOCAJOYHOT0 JaBIeHH Psl;
Hsl - TomnmmmAa ¢10s ImpocafoYyHBIX TPYHTOB (IIpocaJgouHas Tomma); d - TyOHHa 3aJI0KEHH S

P yHIaMeHTa

HpH OTCYTCTBEHH OIIBITHBIX GHPE,I[EHEHI]IUI Ha4dJIbHOI'O ITPOCAJOYHOI'O JaBJICHHA CYMMHPOBAHHE
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_sbL1. Ilpu a3TOM TONIHA CIOEB AOJKHA OBITh He Oolee 2 M, a H3MeHEHHE CYMMAPHOIO
HaIpsDKEHHS B IIPeJenax KaxI0oro ciIosd He JOJKHO mpeBbiinaThk 200 klla.

[Ipn pacuere mpocamgok mo ¢popmyiie (3.10) YUHTEIBAIOT TOJIBKO CIIOH I'PYHTa, OTHOCHTEIIEHAS
IIPOCAJOYHOCTh KOTOPBIX ITpH (pakTH4YeckoM HarmpsokeHHH sl — 0,01, Cion, B KOTOPBIX _ sl <
0,01, HCKIIFOYArOT M3 PAaCCMOTPEHNS. YKa3aHHEBIe TPeOOBAaHMS OTHOCSITCS H K pacyeTy
MaKCHMAJIbHOH IIPOCAIKH I'PYHTa OT COOCTBEHHOI'O Beca.

B 0o3MOKHYIO ITpocaJKy TPyHTa OT cOOCTBEHHOIO Beca §'sl,g, cM, IIpH 3aMauyHBaHHH CBEPXY
MaJIbIX TIIONIa e (IHpHHA 3aMayHBacMOH IUIOIa H Bw MeHBIIIe pazMepa IMPocajOyHOH TOMIIIH

Hsl) onpegensroT 1mo popmytie

P ;
Filg — Esl..g"'n"l [:2 o Bw-";Hzlj Sw-"szl-'
I'Jc SSljg - MAKCHMAJIbHOC 3HAYCHIC ITPOCAJKI I'PYHTA OT cOOCTBEHHOT O BECa, CM.

B ciryyae HeBO3MOKHOCTH 3aMaYHBaHHsI OCHOBAaHHS B T€YEHHE BCET0 CPOKa SKCILIyaTal[HH
COOPYKEHH (C Y4eTOM eT'0 BO3MOKHOH PEKOHCTPYKIHH ) IIPOCcaJ 0YHbIe CBOHCTBA TPYHTOB
JOITYCKAEeTCS He YUHTHIBATh, OJHAKO B pacyeTaxX JOIKHEI HCIIOJIb30BAThCS (PH3IHKO-
MeXaHHYEeCKIE XapaKTePHCTHKH IPYHTOB, COOTBETCTBYIOIIHE YCTAaHOBHBIIIEICS BIIaKHOCTH.

PacueT mmpocaaki B TPYHTOBBIX YCIIOBHAX | THITA He IMPOH3BOJAST, CIIH B ITpeiellaX BCel
IIPOCAJOYHOH TOMIIM CyMMa BEPTHKAIBHBIX HAIIPSKEHHH OT BHEIMHEH HAIPY3KH H OT
COOCTBEHHOI'O Beca I'PyHTa He MPERBIMIAET HadaJIbHOE ITPOCcaJouHOe JaBlieHHE psl [4].

3.2.2. HabyxaroIrue rpyHTEI

IlogbeM OCHOBaHH S ITPH Haﬁyxamm I'PYHTA IlSW, CM, OIIPpEACIDTOT ITO (I)GPM}J'JIE
hsw - E?Zl Com,i hé "T‘:swﬁ'f (3* I 1)

IJle _ SW,I - OTHOCHTeIIbHOe HaO0yXaHHe IPYHTa 1-T0 ¢I05,; Il - TOJNIIHHA 1-TO ¢JIOS TPYHTA, CM,
ksw.i - Koa(p(pHIFEHT, B 3aBHCHMOCTH OT CYMMAaPHOI'O BePTHKAJILHOTO HaNpskeHHT _ z.tot Ha
paccMaTpHBaeMOIl I'TyOHHe MpHHHMAaOT paBHBIM 0.8 mmpu _ z.tot = 50 xIIa u ksw = 0,6 11pn
_ztot =300 klla, a ImpH IIPOMEKYTOUHBIX 3HAYESHH SIX OIPEAEIIIEOT HHTEPITOISIIHEH, IT - YHCIIO
CIIOEB, HA KOTOPOE pa3zdnra 30Ha HaOyXaHHS I'PYHTA.

[Ipn sKpaHHpPOBAaHHH ITOBEPXHOCTH H H3MEHEHHH BOJHO-TEIIOBOIO PEKHMA OTHOCHTEIILHOE
HaOyXaHHE _ SW OIIPEJEILIIOT 110 (pOpMYyIIe

“sw = k(weq —wO0)/(1 + €0), (3.12)

r1e k - ko pHigieHT, orpeaensseMbIH OITBITHBIM ITyTeM (ITPH OTCYTCTBHH OIMBITHBIX JJaHHBIX
IIPHHHMAKOT PaBHBIM 2); We( - KOHeYHas (YCTaHOBHBIIASCS) BIaKHOCTh I'PYHTA, JOIH €IHHHIIBI,
w0 u e0 - COOTBETCTBEHHO HayaJIbHbIE 3HAYEHH S BIaKHOCTH H KO3(p(HI[HeHTa ITOPHCTOCTH

I'PYHTA, JIOJIH €HHHIBI.

3HaYeHIE we(q 1-TO CIIOS IIPH SKPaHHPOBAHHI ITOBEPXHOCTH OIIPCACIIAIOT 11O

SKCIIEPHMEHTaIbHOI 3aBHCHMOCTH BIIaKHOCTH HaOyXaHHS OT Harpy3KH wsw = f(p) mpn

AOKYMEHT MOANVCAH
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IJe _ W - VASIbHBIN Bec BOALI, KH/M3; Z - paccTosHIE OT SKpPaHHPYeMOIl IIOBEPXHOCTH JIO
YPOBHS IOA3eMHBIX BO, Z1 - TITYOHHA 3aJIeTaHHs PacCCMaTPHBAEMOI0 CIIOS, M, _ tot,i -

CyMMapHOe HaIlpsKeHHe B pacCMaTpPHBaeMOM 1-M ci1oe, kKlla; 1 - yJIelIbHBIH BeC IPYHTa 1-TO
crios, KH/M3.

3HauenHe (weq - w0) B popmyne (3.12) rpH H3MeHeHHH BOJHO-TEINIOBOIO peKHMa OIPeJesoT
KaK Pa3HOCTh MeKIY HaHOOIbIIHNM (B MEePHO MAaKCHMATIBHOIO YBJIaKHEHHI) H HaHMeHbIIIHM (B
TIepPHOJ MaKCHMAIEHOT O ITOACBIXaHHS) 3HAYeHHSMH BIaXHOCTH I'pyHTa. Koad (HieHT
ITOPHCTOCTH B 3TOM CITy4ae IMPHHUMAIOT JIJIS BIaXHOCTH IPYHTa, OTBEYAFOIIEH ITEPHOTY
MaKCHMAJIBHOI O ITOACHIXaHHA. [IpodIiIb BIaKHOCTH MacCHBA JIJIS CIIyYas MaKCHMAIIBHOT O
yYBIIaXKHEHHS H IO ChIXaHH S OIPeIeIIIOT SKCIIEPHMEHTAIbHEIM ITYTEM B ITOJIEBBIX YCIIOBHSIX.

CyMMapHOe BepTHKAIIbHOEe HalpskeHne _ z.tot, kIla, Ha riryOHHe Z OT ITOOIIBE (DYHJaMEHTA
(puc. 3.5) onpeAelsroT 110 (POpPMYTIe

“ztot= _zp+ _zg + _zad, (3.14)

TI€ _Zp, _Zg - BEPTUKAIbHbIE HAIIPSDKEHHN I COOTBETCTBEHHO OT HAarpPy3KH (hyHIaMEHTa U OT
cOOCTBEHHOI'O Beca I'PyHTa, Klla;, —z,ad - JoImOIHHTE IbHOE BEPTHKAJIBHOE JaBlIeHHe, Kl ]a,
BBI3BAHHOE BIIMSHHEM Beca HeyBIIa)KHEHHOH YaCTH MacCHBa I'PYHTA 3a IIpeJellaMH IUIONa H
3aMaYHBAHHS, OITpeJeIsieMoe IT0 (pOpMyTIe

—z,ad =kg_(d + 2), (3.15)
31ech kg - koadpuimpeHT, mpHHIMaeMbIH 1o Ta0mn. 3.11, — - yaenbHEIH Bec rpyHTa, KH/M3; (d +
Z) - pHUC.3.5.

Hinxrroro rpaHHuIly 30HEI HaOyxaHugI Hsw, cM (prc. 3.5):

a) IIPH HHHJIbTPAIHH BIIarH IIPHHHMAIOT Ha ITyOHHE, TJe CYMMapHOe BePTHKAIIbHOE
HaIpsDKeHHe _ z tot, paBHO JaBIIeHHIO HaOyXaHHSI PSW,

0) IpH SKpPaHHPOBAHHH ITOBEPXHOCTH H H3MEeHEHHH BOJHO-TEIIJIOBOI0 PeKHMa OITpeAelISIOT
OIIBITHBIM ITyTeM (TIPH OTCYTCTBHH OINBITHBIX JaHHBIX IIPHHHMAIOT PaBHOH 5 M).

HPH HaIINYHH ITOA3CMHBIX BOJ HHKHIOHO I'PAHHITY 30HbIL Hﬂﬁ}"XElHI[H ITPHHHMAIOT Hd 3 M BHIIIIE
Ha4YaJIBPHOI'O YPOBHA ITOA3CMHBIX BOJ, HO HE HHAKC YCTAHOBJICHHOI'O B ITOSHITHH 4.

OOKYMEHT MOAnNuUcAH [MpH HaOyXaHHH I'PyHTa
SNEKTPOHHOW NOAMUCLIO P 7R P
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KoadduimpeHT kg mpH oTHOIMEHNH JJIHMHEIL K IMHPHHE 3aMaYlBaeMOH TUIOI A H
(d+ Lw/Bw, paBHOM
z)/Bw
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
4 1,02 0,89 0,77 0,64 0,53
5 1,07 0,94 0,82 0,69 0,77

[ IpH 1mpoeKTHpORBAaHHH 3arTyOJIEHHEBIX YacTel COOPYKEHHH HEOOXOAHMMO VUHTHIBATh
TrOpH30HTaJIbHOE AapiieHHe ph, kIla, Bo3HHKaromee ITpH HaOyXaHHH H YCaJKe IPYHTOB, KOTOPOe

OTIPEJETISOT 110 (POPMYIIE
ph = _ckswpmax.h, (3.16)

TJe _C - KO3(HIMEHT YCIOBHH padOTHI, paBHEIH 0,85; ksw - KO3 pHIEHT, 3aBHCSIIHH OT
HHTEeHCHBHOCTH HaOyxaHHs (Tabm. 3.12); pmax.h - MakcHMaIbHOE TOPH30HTaIbHOE JaBIIEHHE,
onpejensgeMoe B TaG0paT OPHBIX YCIIOBHAX, KI]a.

Tabmma 3.12

3HaueHH I Ko3(pduImeHTa kKsw

HMHTeHCHBHOCTS HAOyxaHHsg 3a 1 cyT, % 0,1 10,2 103 |04 (0,5 0.6 |07

ksw 1,40 (1,25 1,12 |1,05 [1,02 |1,01 |1,00

OcaJKy OCHOBAaHHS B pe3yNbTaTe BRICBIXaHH I HaOYXIIIero rpyHTa ssh, cM, onmpeIensroT 1o
hopmye
Sch T -E;ngzh,éhik:h! (31?)

rje _sh,i - OTHOCHTeIbHAS THHEHHAS ycaJKa TPYHTA 1-TO €10, hi - TOJIIIHA 1-TO CI0s TPYHTA,
cM;, ksh - koaprigieHT, MpHHIMaeMbIH PaBHEIM 1,3 IT - YHCIIO CIIOEB, Ha KOTOpPOe pa30HTa 30Ha

yCaJIKH IPYHTA.
JlommyckaeTcs MpHHHMATE _ sh.1, onpefienseMyto 0e3 Harpy3kH, IpH 3ToM ksh =1,2.

Hinxmror0 rpaHHIly 30HEI yeaakH Hsh ompeserstoT sKerepHMeHTalIbHBIM ITyTEM, a IIPH
OTCYTCTBHH OITBITHBIX JaHHBIX IIPHHHMAIOT PABHOH 5 M.

H'DH BBEICBIXAHIH I'PYHTA B PE3VIILTATC TCIUIOBOI'O BO3JeHCTBHS TEXHOIOTHYECKHX YCTAaHOBOK
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3.2.3. 3aCONEHHBIE TPYHTEI

PacueT cyddo31oHHOI 0ca KN OCHOBAHUS, CIIOKEHHOTO TTIMHUCTBIMHU I'PYHTaMH C
JIETKOPACTBOPHUMEIMH COJISIMH M 3aTr HIICOBAHHEBIMH IIECKaMI, CIIEAYET BEIIIOMHATE B IIPeAeiiax
30HBI, YCIIOBHO OI pAHHYEHHOH ITyOHHON CKHMaeMOH TONMIIM He, Iie BEITTOHAETCS YCIIOBHE
_zp=0,5"zg.

[IpH 5TOM IIPHHHIMAIOT, YTO B IIPeAenaxX CKHMAEMOH TOIIIH I'PYHTHI ITOABEPrarOTCs IIOTHOMY
PAaCCOIIEHHIO, T.€. CTEIIEHD BRIINETaUNBaHHA _ , onpeaensgeMas rmo 'OCT 12248, papHa eaHHHIIE.

HpH PacHucTC C}"(l) (bDBHDHI—[BIX OCa 40K GGHGEEIHI]I”I:, CIIOCHHBIX 3daI'HITCOBAHHBIMH I'NIHHHHCTBIMH
I'PYHTAMII, ITPHHIIMAIOT, YTO.

IUTHHA 30HBI, B IIpejiellaX KOTOPOH BO3MOKHO BBIIEIaYHBAaHHE THIICA (BEIIIeIayHBacMasl 30Ha
Hl), orpanmdeHa ycIoBHEM IIPEIEIIbHOIO HACKIIIE HHS THIICOM (PHIIBTPYIOINEH KHIKOCTH,

B ITPpOIECCE (1)HJILTPE1L[I]II ITPOHCXOJHT PAa3BHTHE BHIII[ETTAYHBAE MOH 30HEI, T.C. YBEIIHYIIBACTCH €C
AIIMHA H YMCHBIIIACTCA COACPKAHHC T'HIICA B I'PYHTC B HAlIPpAaBIICHHH ABHAKCHITA
QJIUETPEH_[HGHHGI‘G ITOTOKA,

C}"(l)(bﬂBHDH}[BIE OCaAKH OCHOBAHILA ITPOHCXOJAT TOJIIBKO B ITPCACIIdX BBHIILIETIAYHBAEMOH 30HBEI.

HPH PacHucIc C}"(l) (bDBIIDHI{BIK OCa40K OCHOBAHIA, CIIOCHHOI'O 3dalI HIICOBAHHBIMI I'TIHHHHCTBIMH
I'PYHTAMI, CIICAYET Pa3JIHY4Thb JBC CXCMEBI QJIUIBTPHHHDHHGI‘G ITOTOKA B OCHOBAaHIH (1)}"HE[E1IEIEHTE1

(puc. 3.0).
i IN 2 lH
g — B
Q— o
a /') \ T

m"hr‘hﬁ""——-..___,
H‘“'!I'Ilp i o

Puc. 3.6. Cxembl 3aMauHBaHHA (DYHJIAMEHTOB: 1 - BepTHKaIbHAI (PHIbTPAIHT, 2 -
TOpPH30HTaIbHaSA (PIIBTPALHS B CII0€ OrPAHHYEHHOH TOIII[HHEI

[Ipn pacuere cy(pdO3HOHHBIX OCaJJOK OCHOBAHHS ITO cXeMe 1 cHavamna cleayeT OIpeelHTh
COCTOSIHIIEe BEIIIeTaYHBaeMOi 30HKEI Hl, T.e. ee IHHY H pacmpe/ielIeHHe B Hell THIICA B
pacUeTHBIN MOMEHT BpEMEHH (HaIlpHMep, Yepe3 5, 10 eT u Tak Janee Iocie Havala
SKCILTyaTaI[HH COOPYKeHHS). JJISI 5TOro HeoOXOIHMO BBIJAEINHTE CIIOH C Pa3IIHYHBIM
coiepkaHHeM rurica (prc. 3.7). IIpH 3ToM HadalbHOE paclpeeleHHe THIICA B TPYHTE
TIpeicTaBIIeTCS B BHJIEe cTyIeHYaToH >1mopbl d0(z). BeigeneHHbIe clioH pa30HBarOT Ha Ooree
MEJIKHE, TONIMHON 0,5 M, 7151 KOTOPHIX IIPOH3BOASAT pacueT PacCOIEHHS.

Ecmi ocHOBaHME CIIOKEHO OAHOPOJAHBIM I'PYHTOM, TO HaYallbHOE COep KaHIHe THIICA
IIPHHIMAIOT ITOCTOSHHBIM B ITpeJienax BhlIlenaurBaeMoii 30HEI d0(z) = const, a Bca 30Ha
pa3bnBaeTcs Ha ciior 110 0,5 M. llocie pa3OHBKH Ha CIIOH CIIeAYET B KaXKJIOM CJI0€, HaulHasl C
BEPXHETO, OIIPEIEIMTh KOITHYECTBO OCTABIIETOCSA B TBEPAOH (pa3e THIICa B paCUETHBIH MOMEHT
JOKYMEHT MOANUCAH YWIET paBHO HaYaIbHOMY, SBIIIETCS HH KHEH

SNEKTPOHHOW MOAMMCHIO I
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Puc. 3.7. Cxema JJ19 pacueTa paccoJIeHHSI OCHOBAaHHS IIPH BEPTHKAIBHOH (PIIIBTPAITHH | -
T'PAHMIIBI CIIOEB C PA3IMYHBIM COJEPKAaHHMEM THIICA, 2 - TPAHHIBI PACUETHBIX CIIOER, 3 -
pacUeTHHIH CIIOH, 4 - HalpaBlIeHHe (PHIIbTPALHH; 5 - HaYalIbHas 3ITF0pPa OTHOCHTEIIbHOI' O
cofepkanusa rurca d0(z)

[Tpu pacuete cy((po3HOHHBIX Aeh OpMAIHII OCHOBAHH S, CII0KEHHOI'O 3aTHIICOBAHHBIMH
TTTHHHCTBIMH I'PYHTaMH, IIPH (PHIBTPaIHH 1o cXeMe 1 (puc. 3.6) 30Ha cyd po3HmOHHOI OcaJIKH B
OCHOBaHHH (pyHJaMeHTa OrpaHHYHBacTCSA IITyOHHOH He, riie cymMapHBIe BepTHKAIBHBIE
HaIPsDKEHHS OT HAarPy3KH (yHaMeHTa H cOOCTBEHHOI'O Beca I'PyHTa PaBHBI HauyaJIbHOMY
IaBJIEHHIO CY((O3HOHHOIO CKaTHA psi.

Ecm Ha pacuetHbrii MoMmeHT BpeMeHH Hl — Hc, pacuer cy(do3HOHHOH OCagkH clIeayeT
IIPOH3BOJIHUTE TOIIBKO B Ipefenax BennenaynBaeMoi 30161 HI. ITpn Hl > Hce pacueT ocagkmu
HeoOXOIHMO BRIIONHATh B IMpefienax ckuMaeMon Tormu He (pue. 3.8).

Puc. 3.8. Cxema i1 pacueta cy(pQpO3HOHHOH OCAJKH 3aCOIIeHHOI 0 I'PYHTa IMPH BepPTHKAJIbHOH
(pHIIb TPAIIHH

Cyddo3HoHHYIO 0cagKy OCHOBAHHSA ssf, CM, CJI0KeHHOTO 3aCOJIEHHBIMH I'PYHTaMH, ITPH
BePTHKAIILHOH (PHIbTPAIHH (pHC. 3.8) ONpelelsTroT 110 (popMyTe

S = E?=155Ea'hw (3.18)

rae _ sf,i - OTHOCHTEIBbHOE CY(P(O3HOHHOE C/KaTHE IPYHTA 1-T0 CJIOS ITPH JAaBJIEHHH P, PABHOM
CYMMapHO! ﬂﬁﬁﬁéﬁf.ﬁﬂ_ﬁh&ﬁ_m____-_-______ 777 haccMaTpHBaeMON ITyOHHE OT BHEIIHEH
SNEKTPOHHOW MOANUCLIO ;; hi - TOMIIMHA 1-TO CJI0S 3aCOIIEHHOI O I'PYHTA,

Ceptudumkar. 12000002A633E3D113AD425FB50002000002A6 | (bd)GBIIGHHGﬁ 0CATKI 3ACOTCHHEIX OB
Bnapeneuy: lLlebayxoea TaTeAHa AnekcaHapoBHa Y all I'PYHIOB.
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3HadyeHHe ssi OImpeZensroT B MpeelaX 30H, YCTaHaBIHBaeMbBIX ITO aHAJIOTHH C PHC. 3.7.
Pa30HBKY OCHOBAaHHS Ha BEPTHKAJILHBIE CIIOH IIMTHPHHOM IT0 0.5 M CIIeAYET IIPOU3BOAHTE B
npeaenax oT Z = 0 (HCTOYHHK 3aMaynBaHHA) 1o Z =1+ 2L + 1, rae | - paccTosHue 10
¢pyHIaMeHTa, a 2L - mmpHHa yHaaMeHTa. HarpasineHHne () OpMHPOBAHHS H IIepeMelleHH S
BBIIIEIIAYHBAEMOI 30HBI ITPHHUMAIOT TOPH30HTAJIbHBIM.

a

Ly

L 0.5m/0,5m, 0,5m,

Z =

ZEI=a

L U i I A A

Boaooynop

Puc. 3.9. Cxema Jy1 pacdeTa paccojIeHHSI OCHOBaHHS ITPH TOPH30HTAIbHOH (PHIbTPalHH 1 -
BXOJHOH Y4YacTOK (PHIIbTPAL[HOHHOI'O ITIOTOKA;, 2 - HallpaBIeHHe (PHIIbTPALHMH, 3 - pacyeTHBIH
CIIOH, 4 — TpaHHIIBI PACUYETHBIX CIIOER

][5 pacueTa ocaJOK CTOPOH (pyHAaMeHTa ITPH (PIUIbTpaliHe 110 cXeMe 2 (pHc. 3.6)
PEKOMEHIYETCS IMPHUMEHSITH METOJ] pacyeTa KOHCTPYKINI Ha OCHOBAHHI, XapaKTePH3YIOIIEMCS
IIepeMeHHBIM KO3()pHIMEHTOM ITocTelH. PacueTHas cxeMa IIpelycMaTpHBAET HAJTHYHE JBYX
Y4YaCTKOB B OCHOBaHHH (pyHAaMeHTa (pHc. 3.10), rae y4yacTok 1 paBeH JIHHE BBIIEIauYHBaEMOI
30HBI. Koa(HIHEHT ITOCTEIH Ha 3TOM YYaCTKe H3MEeHSEeTCS OT CININ IO OJHOH CTOPOHOMH

¢ yHIaMeHTa, OIFKaHIIeH K HCTOYHHKY 3aMavyHBaHHSI, JO CINaxX Ha IPaHHIle BHIIeIaYHBaEMOMH
30HBI. YUYacTOK 2 paBeH JJIHHE HeBBIIEIOYeHHOI 30Hb. Ko pHIlHeHT mocTenm Ha 3TOM
YUYacTKe ITOCTOSIHEH H PaBEH CInax.

V!
' i
P i
Y S EEEEEEEEE CEE RN -
L D L | o
.T’
T
/]/ | Snopel Ko3ppuLiMeHTa
I; | C“m.. Cmax | MNOCTENIH
| 1

YyacTok 1 Yuacrok 2 |

Prc. 3.10. Cxema s pacyeTa Je)OpMAaIHil 3aCOIEHHOr0 I'PyHTa IIPH T'OPH30HTaIbHOH
(pHIIb TPAIlHH

3.2.4. OpraHoOMHHEPAJIbHBIE H OPraHHYECKHE IPYHTEI

HpH pPacHiucTIc I10 I[E(l)GpMElI_[HHI‘vI DGHGEEII—]II]?‘I:, BEITIOYAIOITTHX BOJOHACEIITICHHBIC
OPIraHOMHHEPAJIBHBIC H OPI'dHIYCCKHE I'PYHTEI, PACUHCTHOC COIIPOTHBIICHHE I'PYHTd OCHOBAHITA R

[OOKYMEHT NOANMUCAH © puigieHT ycmoBHi paboThI TPYHTOBOTO
ANEKTPOHHOM NOANMUCHIO
Ceptucpmkar:  12000002A633E3D113AD425FB50002000002A6
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3HaueHH I KO3 dHIMeHTa YCIOBHIT paOOTH I'PYHTOBOTO OCHOBAHHS _ cl

HanmMeHOBaHHE I'PYHTOB H CTEIIEHD HX KoagdripeHT yenoBuii paboTel TPYHTOBOTO
3aTOP(QOBAHHOCTH Ir OCHOBaHHS _ cl

[Tecku MenKie BOJIOHACHII[EHHEIE:
0,03<1Ir _ 0,25 0,85
025<IrZ04 0.80
[Tecku 1pIIIEBATHIE BOJIOHACHIIIIEHHEIE:
0,03<1Ir Z 0,25 0,75
025<IrZ04 0,70
[ TIMHICTEIE TPYHTHL BOAOHACHIII[EHHBIE

0.05 <Ir Z 0,25 mpu 1mokaszaTene TEKYYECTH:
Ir _0,5 1,05
Ir>0,5 1,00
[ TMHIICTEIE TPYHTHL BOAOHACHIII[EHHBIE

0,25 < Ir < 0,40 1mpu 1mokaszaresie TEKYUYECTH
Ir — 0,5 0.90
Ir>0,5 0,80

JlOTIOTHUTEIIPHYIO OCaJKy OCHOBAHHA (PYHAAMEHTOB 3a CUET Pa3JIOKEHHS (MHHEPaTH3aIHH)
OpraHHYEeCKHX BKIIOUEHHH JOITYCKAeTCs HE VUHTBIBATh, €CIIH B IIEPHO]L CPOKa CITYKOBI
COOPYKeHHS YPOBEHb ITO3eMHBIX BOJT He OyIeT ITOHHKaThCS.

KoneuHyro ocaJky H BpeMsI KOHCOIHIAI[HH CI0S OPraHOMHHEPAIBHOI O H OPraHHYECKOro
I'PYHTa IIPH HAMBIBE HIIH OTCBITIKE Ha HET'O ITeCYaHOI'O CIOS ONpeIelIToT 0e3 yueTa ocajKH
TIOJICTIJIAIOIIETO CIIOS, eCIIH ero MOAYIIb AeopMalii B 10 pa3 H Golnee MpeRbIIIaeT MOAYIIb
e opMaIlii OpraHOMHHEPAIbHOTO H OPraHHYeCKOr o TPYyHTA.

HﬂI‘p}*’BK}’ OT HaMbIBa HJIOM OTCHIIIKH H ITOPAOJOK €€ YVHUCTa B PpaCUCTax KOHEeYHOH OCAdKI, d TAKKC
BpcMA KOHCOJIIMAAIIHH CJIOA OPI'aHOMHHCPAJIBHOI'O H OPI'aHHYCCKOI'O I'PYHTA OIIPCACIIAIOT B
COOTBECTCTBHII C ITPHHATBIM ITPOCKTOM OPIl'dHH3AIlHI pﬂﬁﬂT

KGHE‘]H}’TO OCaIKy CIIOA OPI'dHOMHHCPAJIIBHOI'O H OPI'dHHYCCKOI'O I'PYHTA B GT&@HJIHBHPGEHHHGM
COCTOAHHH 5, M, BRISBAHHYIO HAMBITBIM HIII OTCBIIIAHHBIM CJIOEM IIECKA, OIIPEACIIAIOT I10

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

IJIe P - JaBIEeHHe OT IeCcYaHOH HACKHIITH Ha ITOBEPXHOCTh OPraHOMHHEPAIFHOIO H OPraHHYECKOI O
rpyHTa, Klla; h - TomHa ciros opraHOMHHEPAJIbHOTO H OPraHHYeCKOro IpyHTa, M. E - MOIYIIb

AOKYMEHT [OANNCAH SKOT'O IPYHTA ITPH ITOIHOI BIarOeMKOCTH, KIla.
SNEKTPOHHOW NOANUCHIO
Ceptudukat: " 12000002A633E3D113AD425FB50002000002A6 I pasMepe HaCHIITH B IIaHe He MeHee Sh [4].
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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3.2.5. IIyUHMHHUCTEIE TPYHTEI
[IyumHICTBIE TPYHTHI XapaKTepH3YIOTCA [4]:

aOCcOmOTHOH JehopMallHeil MOPO3HOIO ITydyeHHI hi, IIpeicTaBISTOINEH ITOABEM HeHATrpyKeHHOH
ITIOBEPXHOCTH IIPOMEP3AFOIIETO IPYHTA,

OTHOCHTEJIFHOH Jie( opMaliHeH (MHTEHCHBHOCTRIO) MOpo3HOro ImydeHHsI _ fth - oTHomeHneM hi
TOJIIIHHE ITpOMep3aromero cios df;

BEPTHKAIBHBIM JaBIeHHEM MOPO3HOr 0 ImydeHHs pih,v, AeHCTBYIOIMM HOPpMAaIbHO K ITOHOIIBE
(P yHIaMeHTa,

T OPH30HTAIIbLHBIM JaBIIEHHEM MOPO3HOT0 ITyueHHs pihh, JelcTByrONM HOpMalIbkHO K OOKOBOH
IIOBEPXHOCTH (PYHAAMEHTA,

yIelIbHBIM 3Ha4eHHEeM KacaTellbHOM CHIIBI MOPO3HOI0 ITyueHHs _ th, melicTByrome BIOIb
OOKOBOH ITOBEPXHOCTH (PyHIaMEHTA.

I coopyxkeHui I11 ypoBHS OTBETCTBEHHOCTH JIOITYCKAETCS OINpeAelIsarh 3HaueHH _ th B
3aBHCHMOCTH OT ITapameTpa Rf (prc. 3.11):

.
wWlw—w )

(3.20)

R, = 067p, 0,012(w —0,1) -I—w_mwﬁwn ,
IJle W, WP - BIIaXKHOCTH B ITPeJlellaX CIIOS IIPOMEP3alOIIero IPYHTa COOTBETCTBEHHO IIPHPOIHAS H
Ha IPAHIIIE PaCKaThIBAHM L, JOJH €IHHHII, WCT - KPHTHYECKAS BIIaKHOCTh, JOIH €IHHHIEL,
HIDKE 3HAUEHH S KOTOPOH B IPOMEP3ar0IIeEM ITYYHHHCTOM I'PYHTE ITPEKPaIIacTCsI
IepepacnpeeleHHe BIark, BEI3BIBAIOINEH MOPO3HOE ITYUEHHE, OIIPeeNseTcs 10 IpaduKam
(puc. 3.11); wsat - moIHas BIIaroeMKOCTh T'PYHTa, JOIIH €JHHHIIEL, _ d - INIOTHOCTH CYXOIO
I'pyHTa, T/M ; M0 - 6e3pa3MepHbIH KO3((PHIHEHT, YHCIeHHO PaBHBIH aOCOTIOTHOMY 3HAYEHHIO
CpeJHeil MHOT OIIeTHEH TeMITEpAaTYPHI BO3IVXa 3a 3MMHII TIEPHO, OIPeeIIeMbIH B
coorBeTcTBHHM ¢ CHull 23-01.

[Io creneHH ITyYHMHHCTOCTH IPYHTEHI ITOAPa3AEISIOT B 3aBHCHMOCTH 0T _ th Ha I1Th rpyImn
(I'OCT 25100). IIpHHAaAIIEKHOCTE ITIHHHCTOIO I'PYHTA K OJJHOH H3 I'PYITI TaKXe MOKET OBITh
oIleHeHa 1o nmapamMeTpy R (puc. 3.12).

[ I[yUHHICTHIE CBOHCTBA KPYITHOOOIIOMOYHBIX TPYHTOB H IIECKOB, COAECP KAIIIX ILITIEBATO-
TTTHHHCTBIE (PpaKIfHH, a Takke cyreced IpH Ip < 0,02 onpeaensaroTcs yepes IToKa3aTellb
THCIIEPCHOCTH . 3TH I'PYHTEL OTHOCSTCS K HEITYUYHHHCTHIM ITPH D < 1, K IIYYHHHCTBIM - IIPH D
_ 1. JIist cma®oImyYHHH CTEIX TPYHTOB ITOKa3aTellb D u3MeHseTcsa B npegenax 1 < D < 3.

¥

= Rrae Kk - xoad ¢urpmeHT, paBHbii 1,85~ 10-4

3HauenHe D onpeniensgercsano popmMyle i F = »

= e
cM3; € - KO3()(PUIHEHT ITIOPUCTOCTH, NV, = b'—'“ < Ng; - CPEIHHII JHaMEeTP YaCTHI TPYHTA, CM,
¥I

OIpeleIIEMBIH IT0 popMyTie N, = ;'—“ <= NyiTze pl, p2, ..., Pl - IPOLIEHTHOE COLEPKAHHE
¥I
OTAEIbHBIX (DPAKIIHH I'PYHTA, JOIH eAHHHIEL, d1, d2, ..., di - cpegHmiT JHaMeTp YaCTHII

OTAEIbHBIX (DPAKIIHI, CM.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Puc. 3.11. B3anmMocBs3b ITapaMeTpa R n oTHocHTemsHOM gedopMmariym mydyenus _fh 1, 2 -
CYIIECH, 3 - CYITIHHKH, 4 - cyrmuHKH ¢ 0,07 <Ip — 0.13; 5 -cyrmuHku ¢ 0,13 <Ip — 0,17; 6 -
I'TIHHEI (B IpyHTax 2, 4 1 5 cofleprKaHHe IbIIeBaThIX YacTHIL pazMepoM 0,05-0,005 v
cocTaBireT Oomee 50 % 1o Macce); a - MpaKTHYECKH HeITlyYHHHCTBIH, O - ¢JTa0OIyYHHHCTEIH, B -
CPEeQHEITYYHNHHUCTEIHN, T - CHIIbHOITYYHHHCTEIH, JT — Ype3MePHOITY YHHHCTHIH

[Tpu 3amoxeHHH (PYHAAMEHTOB BBIIIIE PacUeTHOH I'TyOHHBI IIPOMeP3aHH I ITYYHHHCTHIX TPYHTOB
(Mano3ariryojeHHbIe (PyHIaMeHTHhI) HeOOXO HMO ITPOH3BOJHTE pacyeT 10 JAe() OpMAaIHIM
MOPO3HOI'O ITYUYEHH I TPYHTOB OCHOBAHHS C YYETOM KacaTEIbHBIX H HOPMAaJIbHBIX CHII MOPO3HOTO
nmydeHHs. MamnozarinyOneHHbIe (PYHAAMEHTHI JOIMyCcKaeT I IIPHMEHATE I coopy keHHH 1]
YPOBHS OTBETCTBEHHOCTH H MAJIOATAKHBIX 3JaHHH IIPH HOPMAaTHBHOH I''TyOHHE ITpOMep3aHH I HE

Oonee 1,7 M [4].

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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Puc. 3.12. 3aBHCHMOCTS KPHTHYECKOH BJIAKHOCTH WCI OT YHCJIA INIAaCTHYHOCTH Jp H ITpejena
TeKYYECTH I'PyHTa WL

3.3. PacyeThl JedpopMaI[Hil OCHOBAHHII CBAHHBIX (PYHJaMeHTOB
3.3.1. OcoOeHHOCTH ITPOEKTHPOBAHH I OCHOBAHHH CBAaHHBIX (DYHIaMeHTOB

CBalHBIH (pyHIaMeHT ITpecTaBIsIeT cOOOH KOMITIEKC cBai, 00beITHHEHHBIX B HHYIO
KOHCTPVKI[HIO, IIEPEJAIOIYI0 HarPy3Ky Ha OCHOBaHHe. PacIipeieIuTenbHas Oaka HIH IIIHTA,
O00BEUHSIONIAS TOJIOBEI CBAH H IepepacIpedeNsrOIie Ha HIX HarPpy3Ky OT
BBIIIIEPACITONOKEHHBIX KOHCTPYKII Ha3bBIBACTCS POCTBEPKOM. Pa3imiyaroT BRICOKHH POCTBEPK,
€CJIH €T0 ITOJIOINBA PACIIOIAracTCs BRIIIE ITOBEPXHOCTH I'PYHTA, H HHU3KHH POCTBEPK, ECIIH €T0
ITOAOIIIBA OITHPAETCS HAa TPYHT HIIH 3ariyOJIsIeTCs B HEM.

B 3aBHCHMOCTH OT KOHCTPYKLHH 3JaHHS IIPHMEHSIOT JIEHTOYHBIE POCTBEPKH, POCTBEPKH
CTaKaHHOT'O THITA H IUIMTHBIE POCTBEPKH. JIEHTOYHBIE POCTBEPKH ITPHMEHSIOT, KaK IIPAaBHIIO, JJIS
3MaHHH ¢ HECYIIMMH cTeHaMH. [IIHpHHa pocTBepKa 3aBHCHT OT YHCJIA CBAH B ITONIEPEYHOM
CEeYEHHH H OT IMMPHHEI HeCYINeH cTeHbI. POCTBEpKH CTaKaHHOTI'O THIIA, COCTOSIIHE M3 IDTHTHOM
JaCcTH H ITOAKOJIIEHHHKA - CTAKaHHOH YaCTH, IIPHMEHSIEOT B 3JaHHSIX CO COOPHBIM
KeJIe300eTOHHBIM KapKacoM. bombIiepasMepHBIE INIHTHBIE POCTBEPKH IIPHMEHSIOT JJIS TSKEIBIX
3MaHHH H COOPYKEHHIL, IIPH 3TOM BEICOTY HX OIPEeAEILIIOT H3 pacyeTa BO3MOKHOCTH
BOCITPHSITHS HMH ITOIIEPEYHBIX CHII (IO pacyeTy Ha ITIPOlaBJINBaHHE).

PacueT cBalHBIX (1)}’I-I,I[EHEIEHTDE H HX OCHOBaHHH JOJkeH OBITH BBITIOIHEH ITO IpEACJIbBHBIM

COCT OHAHIAM:

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANUCHIO

CepTtudmkar:
Bnapeneu:

12000002A633E3D113AD425FBS50002000002A6
LUebayxoea TatbAHa AnekcaHapoBHa
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0) o HecyIeH CIToCOOHOCTH (TIpeIeIbHOMY COITPOTHBIIEHHIO) TPYHTa OCHOBAHHS CBAIl;

B) ITO TIOTepe OOINeH YCTOMYHBOCTH OCHOBAHMIL CBAMHBIX (PYHIAMEHTOB, CIIH Ha HHX
IepeJaroTCs 3HAYHTEIbHbIE TOPH30HTAIbHBIE Har Py3KH (ITOATIOPHEIE CTEHEL, (DYHAAMEHTEI
PACIIOPHBIX KOHCTPYKIIHH H JP.), B TOM YHCJIE CEHCMHYECKHE, €CIIH COOPYKEHHE PACIIONOKEHO
Ha OTKOCE HIIM BOJIIM3H HET'O HJIH €CJIH OCHOBAHHE CIIOKEHO KPYTOIAaJaroIIMI CIIOSMH I'PYHTA.
OTOT pacyeT CIeAYeT IMIPOH3BOIUTE C YUETOM KOHCTPYKTHBHBIX MEPOITPHSATHIL,
IIpeIyCMOTPEHHBIX JJIS IIPeIOTBPAIeHH CMeIIeHHS IIPOeKTHPYEMOro (PyHIaMeHTa,

BTOPOH T'PYIIIHI:
a) TIo OcaJKaM OCHOBAHHH CBail H CBaHHBIX (PYHJaMEeHTOB OT BePTHKAIbHEIX HAIPY30K,

5) I1O IIEPEMEIII CHH AM CBal COBMECTHO C I'PYHTOM OCHOBAHHIL OT JAeHCTBHS I'OPH30HTAJIbHBIX
HAaI'PY30K H MOMCHTORB,

B) 110 00pa30BaHHIO HIIH YpPe3MEPHOMY PACKPBITHIO TPEIIHH B 3JIeMEHTaX Kele300eTOHHBIX
KOHCTPYKI[HIT CBAaITHBIX (DYHaMEHTOR.

PacueT cBaii, cBaitHBIX (PYHIAMEHTOB H HX OCHOBAHHI ITO HECYIIEH CITOCOOHOCTH HeOOXOMHMO
BBITIONIHATE HA OCHOBHBIE H OCOOBIE COUETaHH I HarPy30K, IT0 e opMaIlHaIM - Ha OCHOBHBIE
codyeTaHHI. Harpysku, BO3AeHCTBHS, HX COYeTaHHI H KO3 (PHIMEHTH HaJeKHOCTH IO Harpy3Ke

IIPH pacyeTe CBAaHHBIX (PYHAaMEHTOB MOCTOB H IHAPOTEXHHYECKHX COOPYKEHHH ClIeXyeT
ITpHHUMATE cornacHo TpedoranmsM CII 35.13330; CIT 40.13330; CII 38.13330 u CII 58.13330.

PaccTosHHe MeKITy OCSMH BHCSYHX 3a0HBHBIX H BIaBIIHBaeMbIX CBaH JOIIKHO OBITh He MeHee 3d
(rae d - ;HaMeTp KPYTIIOro HIIH CTOPOHA KBaJAPaTHOI O, HIIH OONbIIas CTOPOHA ITPSMOYT OJIBHOTO
TIOIEPEYHOTO CEYEHH CTBOJIA CBaH), a CBal-CTOeK - He MeHee 1,5d.

PaccTosHHE B CBETY MEKIY CTBOJIAMH OYPOBBIX, HAOHMBHEIX CBAH H CBaH-000I04YEK, a TAKXKE
MEXTY CKBaXKHHaMH CBaH-CTOIOO0B JOIXKHO OBITh HE MeHee 1.0 M, a pacCTOSHHE MEXKIY
OYPOHHBEKIIHOHHBEIMH CBasIMH B OCSIX - HE MEHEE TPeX HX JHAMETPOB, PaCCTOSHIE B CBETY
MEKAY VIIHPEHHSIMH ITPH YCTPOHCTBE HX B TBEPABIX H ITOINYTBEPABIX IIIHHUCTBIX I'PYHTaX - (0,5
M, B IPYTHX JHCIIEPCHBIX I'PyHTax - 1,0 M.

PaccTosHHe MeKTy HaKIIOHHBIMH HIIH MEKIY HaKJIOHHBIMH H BePTHKAIbHBIMH CBasIMH B YPOBHE
ITOJIOIIBEL POCTBEPKA CIIEAYET ITPHHIMATH HCXOA H3 KOHCTPYKTHBHEIX OCOOeHHOCTEH
(yHIaMeHTOB H 00ecIieuyeHH S HX HaJle’KHOCTH 3ariTy OleHHS B TPYHT, apMHPOBaHHS H
O0eTOHHPOBAHHS POCTBEPKA.

Br10op AOMHEL cBaH JOKEH IIPOH3BOAHTLCS B 3aBHCHMOCTH OT I'PYHTOBBIX YCIIOBHIA
CTPOHTEILHOH IUIOINAAKH, VPOBHS PACIIONOKEHI S IIOMOIIBEL POCTBEPKA C YUETOM
BO3MO’KHOCTEH HMEOIIEr0csI 000PYI0BAaHHS A1 YCTPOHCTBA CBAaHHBIX (PyHIaMeHTOB. CBan
IOIDKHBI OBITH TAKOH JJIHHEL, YTOOBI OCAIKH 3MaHH I OBLIH JOIIYCTHMBIMH, ITO3BOJIIIOIIHMH €10
HOPMAJIbHO 3KCIUIYaTHpOoBaTh. HIDKHIIT KOHEL[ CBai, KaK ITPaBHIIO, CIEAYET 3ariayOisiTh B
ITPOYHBIE TPYHTEHL, Ipope3asd Ooree crnadble HAIJIACTOBAHMS TPYHTOB, IIPH 3TOM 3ariIyOIeHHe
3a0MBHBIX CBail B TPYHTEL, IIPHHATHIE 32 OCHOBAHIE, JOIKHO OBITH. B KPYITHOOOIIOMOYHEIE,
I'PaBEIICTHRIE, KPYITHEBIE IIECYAHBIE M IJIMHHICTHIE TPYHTHI € ITOKazaTeneM Tekydect IL — 0,1 - He
MeHee 0,5 M, a B APYTHE JHUCIIEPCHEIE IPYHTHI - HE MeHee 1,0 M.

NOKYMEHT NoanncAH
SNEKTPOHHOW NOZNNCHIO 'KH U TTIHHHUCTBIE TPYHTEI TEKYUEH
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Puc. 3.13. IlocneacTBisg SKOHOMMH JIJIMHEI CBAH. KPEH JOMa, TPEIMHEI B ITAHEIISIX, OCaIKH
nmouyTH B 0,5 M | ]

HarmssaHeIM mprMepOM HETTPaBIIBHOI'O BRIOOpA JJIMHBI CBaM SBISIETCSA OJHH H3 JOMOB B JlaxTe.
HeszagaumiBeie HcclleqoBaTENH «PallOHAIM3HPOBATIN) IIPOEKT: CBAH JUIMHOHN 21 M OHH
YKOPOTHJIH 10 7 M! OcCTpHe CBaH ITOIAJIO B cjl1a0ble IPYHTHL. JIOM Cell Ha ITOIMETPa H ITOTYYHII
KpeH ropsaka 1%. Ele HeMHOro M TaKOH VKJIOH I10JIa B KBApTHPE CUHTANICS OBl Ha IIIOCCE
KPYTBIM CITYCKOM [8].

[Io crrocoOy 3arimy0iIeHHs B TPYHT PasiIHyaroT CIEAYIOIIHE BHALI CBAMH:

a) IpeIBapHTEIIEHO H3rOTOBIIEHHBIE 3a0HBHEIE H BJ[aBIIHBacMbIe (B JalbHEHINEM - 3a0HBHEIE)
Kele300eTOHHEIE, AePEBSHHEIE H CTaJIbHBIE, ITOTPYKaeMBIE B TPYHT 0e3 ero pa30ypHBaHILI HIH B
JIHAEPHBIE CKBAKHHBI C TIOMOIIBIO MOJIOTOB, BHOPOIIOIPYKaTelIeH, BHOPOBAARIIHBAIOIIHX,
BHOPOYIapHBIX M BAABIIHBAIOIINX YCTPOHCTB, a TaKKe Kele300€TOHHBIE CBAH-000II0UKH
auaMeTpoM 10 0,8 M, 3arinyOisieMble BHOpOITOrpyKaTelsMH 0e3 BRIEMKH HWIH ¢ YaCTHYHOH
RLIEMKOI TDVHTA U He 3aTTomHIeMbIe OeTOHHONH CMEChIO,

JOKYMEHT NMoAnmcAH
SNEKTPOHHOWM NOANUCKIO -
Ceprucpukar:  12000002A633E3D113AD425FB50002000002A6 fbI¢ BIOPOILOr Y KATEILIMIL C BEICMKOI IPYHTa
Bnaperiel; ' Webayxosa TatbaHa AnekcaHaposHa YITHOCTBIO OETOHHOH CMECEHIO,
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B) HaOHBHEBIE OETOHHEIE H KeJIe300eTOHHBIE, YCTpaHBaeMbIe B TPYHTE ITYTeM YKIaJKH OeTOHHOM
CMECH B CKBa>KHHBI, 00pa30BaHHEIE B PE3YIILTATE IIPHHYIHTEILHOIO BEITECHEHH S - OTKaTH S

TPYHTA;

') OypOBHI€ KeJIe300eTOHHBIE, YCTPaHBaeMbIe B TPYHTE ITYTeM 3allOIHEHHS IIPOOYPEHHBIX
CKBaKHH OeTOHHOH CMECHIO HIIH YCTaHOBKH B HHX JKeJIe300€TOHHEIX 3IIEMEHT OB,

,[[) BHHTOBEIC CBAl, COCTOAIIIC H3 MeTalllIYeCKOH BHHTOBOH JIOITACTH H Tp}"ﬁllﬂTDI‘G
MeTaJIJINYeCKOr'0 CTBOJIA CO 3HAYHTEIIbHO MeHBbIIIEH II0 CPaBHCHHIO C JIOITACTBIO ILIIOIIA b0
ITOIICPCHHOI'O CCHCHIA, ITOI'PYAKACMBIC B I'PYHT ITIYTCM €€ 3aBHHYHBAHHA B COUCTAHHH C
BOABIITBAHHCM.

"1y OrHy 3am0KeHHS ITOAOINBEI CBAITHOIO POCTBEPKa CIeAyeT Ha3HA4YaTh B 3aBHCHMOCTH OT
KOHCTPYKTHBHBIX PEINIEHHH MTOA3EMHON YaCTH 3JaHHS FIIH COOPYKeHHU S (HaJIHYHS ITOBAIa,
TEXHHYECKOI'O ITOAIIONES) H IIPOeKTa ITDTAaHHPOBKH TEPPHTOPHH (CPe3KOH HIH IO CHITIKOH), a
TaKJKe BBICOTHI POCTBEPKA, OITPeAeIIeMOH PacueTOM.

3.3.2. PacuyeT cBai, CBaiiHBIX H KOMOHHHPOBAHHBIX CBAHHO-IDIMTHBIX (DYHAAMEHTOB 10
e opMaIisIM

CBaiiHbIe (PyHJaMeHTHI B 3aBHCHMOCTH OT JAeHCTBYIOIIHX HarPy30K CJIeAyeT IPOeKTHPOBATh B
BHJIE:

a) OMMHOYHBIX CBal (OAHHOYHAS CBas - CBas, IlepeJarolasl Harpys3Ky Ha IPYHT B YCIIOBHSX
OTCYTCTBHS BIIMSHHS Ha Hee JPYTHX CBak)- IIOJ OTJEIbHO CTOSIIHE OITOPHI,

0) cBailHBIX JIeHT (cBaliHas JIeHTa — IPYIIIIa CBail pacIionoKeHHas B OJHH, IBa H 0oJjIee PSIOB,
00beHHEHHBIX OaIIKOH-POCTBEPKOM) ITOJ, CTEHEI 3JaHIIL H COOPY KEHHI IIPH IlepeJaye Ha
(yHIaMeHT pacHpeelIeHHBIX IO JIHHE HarPy30K;

B) CBAHHBIX KYCTOB (KYCT CBail - KOMITAaKTHO pa3MelllaeMasi IPYIIIIa cBail, 00be IHEeHHAS
POCTBEPKOM H IIEpeJaroIas Harpy3Ky Ha OCHOBaHHE, KaK ITPaBHIIO, OT OJHHOYHOH KOJIOHHEI HIIH
OIIOPHI.) - IO KOIIOHHBI C PACIIOIOKEHHEM CBaH B INIaHE HA YYACTKe KBaAPaTHOM,
IIPSIMOYTOJIIEHOH, TpareleHIaIbHOH H IPYTHX (pOpM,

I') CIUIOIIHOTO CBAIHOTO MO (CBaifHOE IT0JIe - OOJIbINas IPyIia ¢cBai, 00beJHHEHHAS OOIIHM
POCTBEPKOM, IepeJaroas Harpy3Ky Ha OCHOBAHHE OT CHCTEMBI KOJIOHH HIH OIIOP) - TIOJ
TSKETIBIE COOPY KEHHS CO CBASIMH, PACIIONIOKEHHBIMH IO BCEM COOPYKEHHEM H
00BbeIMHEHHBIMH CIUIOIIHBIM POCTBEPKOM, IO OIIBA KOTOPOIO pa3MelleHa Ha IpyHTe (6eTOHHOH
ITOATOTOBKE);

1) CBaHHO-IIMTHOr 0 (pyHIaMeHTa (KOMOHHHPOBAaHHBIH CBAaHHO-TIIIMTHEIH (PYHIaMeHT -
(pYHIAMEHT, COCTOSIIHI H3 KeJle300eTOHHOH TUIHTHI (CBAHHOIO POCTBEPKA) H CBaH, COBMECTHO
TepeJaroliX Harpy3Ky Ha OCHOBAHHE).

PacueT cBal H CBaHHBIX QJ}HI[EII&IEHTGE ITO I[E(l)GpMaI_[HHI‘vI CIIEOYET IIPOH3BOJHTD HCXOIA H3

YCJIOBHA
B s, B T I
ONOKYMEHT NOoAanm1cAH
INEKTPOHHOW NOAMCHIO
Ceptudhukar:: 12000002A633E3D113AD425FBES0002000002A6 I (b}fH,I[aMEHTa H COOPYIKCHIA (DGEL[[I{H:,
Bnapeneu: Lebayxora TateAHa AneKcaHOpoBHA | GEEIII CRAITHBIX (I)yH,I[ElMEHTGE H T.]'[.),
NeiicTeiTeneH: ¢ 20.08.2021/no 20.08.2022 *HHE COBME CTHOI Ie()OpMAIIH OCHOBAHH S
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CBaH, CBAIHOr0 (pyHJaMeHTa H COOPY KeHH S, YCTaHaBIIMBaeMOe B COOTBETCTBHH co CII
22.13330, a gig moctoB - CIT 35.13330.

PacueT ocaJok cBaHHBIX (PYHAAMEHTOB (pacyeT IO BTOPOH I'PYIHIE ITPeAeIbHBIX COCTOSHII )
JOITyCKaeTCs BRITIOIHATE C HCIIOIb30BaHHEM PaCUeTHBIX CXEM, OCHOBAHHBIX Ha MOJIETIH I'PYHTa
KaK JTHHEHHO-/Ie()OpMHPYEMOH Cpebl, ITPH 00g3aTelbHOM BEOIOTHEHHH YCIIOBHS

N < Tl (3.22)

Fn¥k
rje N - pacueTHas HarpysKa, IiepeJfaBacMasi Ha CBaro (IIpOJONIbHOE YCIIIHE, BOSHHKAIOIIEE B HEH
OT PaCUYETHEIX HArPy30K, AeHCTBYIOIIMX Ha ()yHIaMeHT IIPH HaHOoIee HEBBITOJHOM HX
coyeTaHHH), Fd - Hecyias crrocoOHOCTS (IpeJielIbHOe COIMMPOTHRIIEHHE) IPYHTa OCHOBAHH S
OJHHOYHOH CBaH, Ha3pIBaeMas B JalIbHEHIIIEM HeCyIeH CITOCOOHOCTRIO cBaH;, Y0 - KO3 HIIHEHT
YCIIOBHH PadOThI, YUHTBHIBAOIIHH ITOBEIIIIEHHE OJHOPOAHOCTH I'PYHTOBBIX YCIIOBHH ITPH
IIPHMeHEHHH CBAaHHBIX (PYHIaMeHTOB, IIPHHIMAaeMbIH paBHBIM Y0 = 1 IIpH oJHOCBaHOM
¢pyHIameHTe H Y0 = 1,15 nmpH KycTOBOM PacITOIOKEHHH CBait;, YN - KO3 QHIHEHT HaJeKHOCTH
IT0 Ha3HAYEHHIO (OTBETCTBEHHOCTH) COOPYKEHH S, ITPHHHMaeMbIH paBHbEM 1,2 1,151 1,10
COOTBETCTBEHHO g coopykeHHH I, II i III ypoBHEH OTBeTCTBEHHOCTH;, YK - K03() PHIIHEHT
HaJle JKHOCTH IT0 TPYHTY, IIPHHHUMAaEMEBII PaBHBIM. 1,2 - eCIIH HecyIlas CIIOCOOHOCTh CBal
OIIpeJieJIEHA TI0 Pe3YJIbTaTaM IIOJIEBBIX HCITBITAHHI CTaTHYECKOH Harpy3Kom, 1,25 - ecim
HECYII[asg CIIOCOOHOCTh CBaH OIpe/ielIcHa PacyeTOM I10 Pe3yIbTaTaM CTaTHYECKOTO
30HIHPOBAHIS I'PYHTA WM 110 Pe3yIbTaTaM JHHAMHYECKIX HCILITAHHI CBAaH, BEITIOTHEHHEBIX C
YUYETOM YIIPYTHX Je()OpMallHi I'PyHTa, a TaKKe IT0 pe3yIbTaTaM IT0JIEBBIX HCIIBITaHHI IPYHTOB
3TAJIOHHOH CBAcH WM CBacH-30HI0M, 1,4 - ecitn HecyIas critocoOHOCTh CBaH OITPEJIelIeHa
PacyeToOM, B TOM YHCJIE T10 Pe3yiIbTaTaM JHHAMHYECKHX HCIBITAHMI CBail, BRITIOJIHEHHEIX O3
yueTa YIIPYyTHX AedopMarii rpyuTa; 1,4 (1,25) - 11 GyHIZaMeHTOB OIIOpP MOCTOB ITPH HH3KOM
POCTBEPKE, HAa BHCSYHX CBasX (CBasIX TPEHHS) H CBAsIX-CTOHKAX, a IIPH BEICOKOM POCTBEPKE -
TOJILKO ITPH CBAsIX-CTOHKAaX, BOCIIPHHIMAFOIIIHX C/KHMAIOIYIO HarPy3Ky HE3aBHCHMO OT YHCIIa
CBail B (pyHIaMeHTE.

PACYET OCAJIKH OI[I/IHOQHOH CBAH. PacyeTr ocagki OQHHOYHBIX CBAH, IIPOPE3AFOLIIHX
CIIOH I'pyHTa ¢ MoxyiieM caBura Gl, Mlla, koaddmnentoMm [Iyaccona v1 u onmuparorxcs Ha
I'PYHT, paccMaTpHBaeMbIH KaK JIMHEHHO-Ie()OpMHpPYEMOe ITOJIYIIPOCTPAaHCTBO, XapaKTepH3yeMOe
MoayleM caiBHra G2 u ko3¢ duimperroM Ilyaccona v2 JormyckaeTcs IIpOH3BOAUTD IIPH YCIIOBHH
I/d > G11/G2d > 1 (rme | - gmuma cBam, M, d - Hapy KHBIH JHAMETP IOIIEPEYHOr 0 CeYeHH I CTBOJIA
CBaH, M) IT0 () OpMyJIIaM:

a) UL OMHHOYHOH BHCSYEH CBaH Oe3 YIIHPEHHS IITEI

s=f

N
G, |

(3.23)

rje N - BepTHKaIbHas Harpy3Ka, IepefapacMas Ha cearo, MH; B - koadduinieHt,
ONpeeIIsIe MBI IT0 (popMyTIe

_ Bt 1-(fla)
p=F+=2 (3.24)

3aech ' = 0.1 7In(kvG11/G2d) - k03P HIIHEHT, COOTBETCTBYIOMIHIT a0COTIOTHO JKECTKOH CBae

AOKYMEHT NogrnMcAH .

. HCHT OJIA CIIVHAS OJHOPOAHOI'O OCHOBAHILA C
SNEKTPOHHOWM NOAMUCHIO AL CILYHad OHOPOL
Ceptudwmkar: - 12000002A633E3D113AD425FB50002000002A6 OCHTCJIbHAA KSCTKOCTE CBaH, EA - )KecTKOCTB
Bnapeneu; Webayxosa TaTeAHa AnekcaHgpoeHa }EII{TEPHByIOI_[[I]IHI VBETHYEHHE OCaJKH 3a CUET
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a1 5%

=X (3.25)

L 1432,12%/4

kv, kvl - ko3 (pHITHEHTHI, orpeiensieMsle 1o popmynne kv =2.82 - 3,78v + 2,18v2 ,
COOTBETCTBEHHO MPpH V = (V1 + v2)/2 unipu v =vl

0) 1 OMHHOYHOH CBAH C YIIHPeHHEeM ITSITHI HIIH CBaH-CTOHKH

=Ei+% (3.26)

5

rJe db - THaMeTp YIIHpeHHS CBaH.
B) pacueT ocaJKH OypoHaOHBHOH cBaH B OHIHHEHHOH ITOCTaHOBKE

Ocanxy OypoHaOHBHOH CBaH Ha IIepBOM 3Tarle ee HarpykeHHsI N < Nc + No cieayer
ONPEAEIISATH 110 (hOPMYIIE

5. =N 17 Gl

rae N - BepTHKaIbHAS HarpysKa, repegapacMas Ha cearo, KH; No - Harpyska, nepegapacmas Ha
IISTY CBAH B MOMEHT ITOJTHOT'O Pa3BHTHA IT0 €& OOKOBOH ITOBEPXHOCTH IIPEAEIIBHOI O
compotuBiieHHS Nc, KH: Gl 1 G2 - COOTBETCTBEHHO CpeHEE 3HAUESHHE MOAVIIS CABHIA JJIS
TPYHTOB OKOJIOCBAHHOI'O IIPOCTPAHCTRBA H MHHHMAJIPHOE 3HAYEHHE MOVIIS CIBHIA IO HHKHIIM
KOHIIOM cBait, klla; 1 u d - mymiHa o grHaMeTp cBad, M; kv - Koap(pHIHEHT, 3aBHCSIIIL OT

CpeaHero 3HaueHHs Koa(uireHTa I IyaccoHa A1 rpyHTOB (JUISI pac4eTOB MOKHO ITPHHHMATh
kv =2).

J11s1 OypoHaOMBHEIX cBal 53Ta (popMyIa cIipaBeUIHBa JIHINb Ha IIEPBOM 3Talle Har Py KeHH S CBaH,
a HMEHHO IO BOSHHKHOBEHH S ITOITHOTO IPEJEIBHOIO COMPOTHBIIEHHSI NO Ha OOKOBOMH
IIOBEPXHOCTH CBali, IMOSBIIEHHE KOTOPOro OOBIYHO BCErla 3HAUHTEIIBHO OIleperkKaeT
BOZHHKHOBEHHE ITPEJEIIEHOIO COCTOSHHS CBaH B IIelIOM. C YYETOM ITOCTOSIHHOT'O PaBeHCTBa
OCaJIOK ITSTHI H CTBOJIA CBAHM 3HAYeHHE NO MOKHO OIPEAEIIHTD IT0 YCIIOBHIO

N +N. kGl N

2 I ~(0,171n ‘G:f ﬁ4 ”d.

G G, G, (3.28)
Ha BTOpoM »Tare HarpykeHHsI cBad IIpH N> Nc¢ + No ee ocajka oIlpeielIgeTcs o (opMyIie:
S:&+N4Uﬂ+NJ$

4G,d (3.29)

IJie SC - ocajka, M, ImoirydeHHasa 1o (3.27) mpu N = NC + No.

Mo Me MetNo

N

[IOKYMEHT NOOMNWCAH
SNEKTPOHHOW NOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; lLlebayxoea TateAHa AnekcaHapoBHa
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Puc. 3.14.- Cxema 3TaIloB pacueTa HarpykeHHsI cBau 1o popmymnam: 1 - (3.27); 2 - (3.29)

XapakrepucTHKH G1 H v] IMpHHHMAaOTCS OCpeJHEHHBIMH JIS BCEX CIIOER TPYHTA B IIpeJenax

I Ty OMHEBI ITOr Py KeHHA cBaH, a G2 1 v2 - B npeaenax 0,51, T.e. Ha rmyOonHax ot 1 10 1,51 oT Bepxa
CBal, IIPH YCIOBHH, YTO IO HIDKHHMH KOHI[AMH CBail OTCYTCTBYIOT ITIHHHCTEIE TPYHTEI
TeKy4YeH KOHCHCTEHI[HI, OPraHOMHHEPAJILHBIE H OPraHHYeCKHE TPYHTHI.

Moayns caura rpyHTa G = E0/2(1 + v) momyckaeTcs IIpHHHIMATh paBHEIM 0,4E0, a
ko3 rrrreHT kv paBHBIM 2,0 (T1e EO - Mmogynns oOmel aeopMaIlHH).

PacueTHBIIH HAHaAMETP d IIIIS1 cCBaH HEKPYIJIOI'O CCUCHHNA, B HdCTHOCTH CTAHAdPTHBIX 3a0HBHBIX

-

wr =
CBAH 3aBOJCKOI'O H3I'OTOBIICHHA, BEIYHCIIETCA 110 (prMyJIE:m — ?l:. TAcC A - TUIOIIA b

ITOIICPCHHOI'O CCHCHHA CBall.

PACYHET OCAJJKHM CBAHMHOI'O KYCTA. llpu pacuere ocaJoK I'pyImIbl CBaH HEOOXOIHMO
VUHTBIBATH HX B3aHMHOE BIIMSHHE. J[OIOIHHUTEIBHASA OCaJKa CBAaH, HAXOASIIEHCS HA PAaCCTOSHHI
a (paccTosIHHe H3MepSAeTCs MeXy OCSIMH CBai) OT cBaH, K KOTOPOH IMPHIOKeHa Harpy3ka N,
N
ad 5 *
G|l

s
paBHa

me%,@sm

PacueT ocaJkH 1-H CBaH B IPYIIIIE H3 IT CBail ITPH H3BECTHOM pacIIpe/lelIeHHH HarPy30K MeXIy
CBASIMH ITPOH3BOAUTCS IT0 (POPMYIIE

oL, (3.31)

rze s(N) - ocazxa OQUHOYHOMN cBaH;, _ij - KO3()(PHIHEHTEL, pacCYUThIBacMBIe IT0 (popMyIe (3.30)
B 3aBHCHMOCTH OT PacCTOSHHSI MeKIY 1-i U ]-H cBasmi, Nj - Harpy3Ka Ha ]-I0 CBaro.

PACUET OCAJIKU CBAMHOT'O ®YHJIAMEHTA KAK YCJOBHOI'O ®YHJIAMEHTA.
Ocajika OOIbIIIepa3sMEPHOrO CBAHHOrO (pyHAaMeHTa (CBAaHHOIO IO ) ITOACYHTHIBAETCS 110

hopmye
s=sef + _sp + _sc, (3.32)

rJc sef - OCaJJKd YCIIOBHOI'O QJ}U{,I[HLIEHTH; _ Sp - AOITOJIHHTCIIbHAA OCaJAKd 3da CUCT
ITPpOdd BJINBAHI A CBaH Ha YPOBHC ITOJOIIBEI YCIIOBHOI'O d)}fH,[[ElIvIEHI"H; _SC - IOTIOMHHTEIIbHAL
ocaJKa 3a cueT CyKaTHS CTBOJIa CBaH.

["paHHIIBI YCIIOBHOTO (pyHAaMeHTa (pHC. 3.15) oIpeJensroT cie YoM 00pa3oM:
CHH3Y - ITIOCKOCTBIO Ab, IIpOXOAMIIEH Yepes3 HHKHHE KOHIIBI CBAH,

¢ OOKOB - BEPTHKAIILHBIMH ITIOCKOCTSIMH AB 1 BI', oTcTOSIIMMI OT OCceH KpaHHHX PSJIOB
BePTHKAIILHEIX CBaH Ha paccTosHHH 0,5 mara cBaii (pHc. 3.15, a), Ho He Gonee 2d (d - gHameTp
HJIH CTOPOHA IOIIePEYHOr 0 CEUYEeHH S CBaH), a ITPH HAITHYHH HAaKIIOHHBIX CBAH - ITPOXOISIIHMH
yepes HIDKHHE KOHIIBI 3THX cBail (pHc. 3.15, 0);

et L N T R WL, TR AR TR TR W S SRR WS SR W TR SR W W W WA, SR L. W AR W TWLAUTR W T WL O I 1'

NOKYMEHT TOAMNMMCAH
SNEKTPOHHOW NOANUCLIO
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Puc. 3.15. OmpeneneHie rpaHHIl YCIIOBHOTO (pYHAaMeHTa IIPH pacyeTe OcaJJKH CBaHHBIX
(P YHIAMEHTOB

[Ipu pacuyeTe OCHOBaHHI OIIOP MOCTOB YCIOBHBIH (DYHIZaMEHT JOITYCKacTCs IIPHHHMATh
OIPaHHYEHHBIM C OOKOB BEPTHKAILHBIMH ITIOCKOCTSAMH AB 1 BI', oTcTOSIIIIMI OT Hapy KHBIX
KpalHHX PSI0B BePTHKAIbHBIX cBal Ha paccTosHHH h (tg _11,n/4).

PacueT ocaJKH yCIOBHOIO (pYHIAaMeHTa IIPOH3BOASAT METOLOM ITOCIIONHOI O CYMMHPOBAHHS

e opMaIlHii THHEHHO-Ae() OPMHPYEMOI0 OCHOBAHHS C YCIIOBHBIM OI paHHYEHHEM CKHMaeMOH
tommuu (CIT 22.13330). BepTHkansHOe HOPMaJIbHOE HAaNIPSKEHHE _ Zp, ONpeelIsTollee
TeopMaIlHH H IITyOHHY C/KHMaeMOH TOJIITH, ITOJCYHTHIBAETCS TOJIBKO OT AeHCTBHS HarPy3KH,
TIPHIIOKEHHOI K CBalifHOMY (DYHJIaMeHTY, T.€. BeC TPYHTAa B IMpejieNlaX YCIIOBHOI O (PyHAaMeHTa He
VUHTBIBACTCS. HavarmbHbIe HAIIPSDKEHIS _ ZH OIPELEISFOTCS ¢ YUETOM OTPEIBKH KOTIIOBAHA.

BermmiuriHa ocaJKH IMpOIaBIIMBAHMS _ SP 3aBHCHT OT Illara CBal B CBAHHOM ITOJIE, ITPHYEM Iar
MOZKET OBITh IIepeEMEHHBIM. Pacyer cieyeT BBIOTOIHATE IIPHMEHHTEIBHO K IFUIHHAPHYECKOMY
o0beMy (STUeHKe), B ITpefiellaX KOTOPOro Bce TOUKH HaxXoAsaTcsa ONIKe K OCH JaHHOH CBaH, YeM K
OCSIM OCTalIbHBIX CBail (3TO He OTHOCHTCS K KpaiHHM cBasiM). [I1orap ropH30HTalIbHOTO
IIONEPEYHOI0 CEUYEeHHS SYEHKH PaBHa a2, TJie a - IIar CBAHOIO IO B OKPECTHOCTH JaHHOH
cBaH. ['pyHT B 00beMe SUESHKH JeTHTCSA Ha JBe OMHOPOIHBIE YacTH: B MpeJenax JIHHBI cBaH | ¢
MoxyiaeM oomer gedopmalmii E1 u xosddHIieHTOM ImornepedyHoi AedopMallii v1, a HIDKe - ¢
aHaAJIOTHYHBIMH IapaMeTpaMHu E2 1 v2. (B o0mmeM ciaydae HEOTHOPOJHOI O IO ITTyOHHE
OCHOBAHHS STH ITapaMeTPHI TTOJIYYArTCSI OCPeJHEHHEM).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa
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Puc. 3.16. PacueTHad cXemMa MeTOJla TUeHKH
BHelHgg Harpyska Ha SUeHKY COCTaBISeT P=p_.

OcajJiKka ITpoJaBIHBaHHA B clIy4yae ofHOpogHoro ocHoBaHHs (E1 = E2, vl = v2) paBHa

As, == (:;5)‘" (a-15d),

rae d - mameTp cBaH.

o (1—@11—1«)19?
dE,

pll

Jns upeamsHoi cBan (E1 =0: 2 e 3 {EEL}
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PACUET KOMBUHUPOBAHHOT'O CBAWUHO-TIJIUTHOT O OYHIAMEHTA.
KomOnHHpoBaHHbIH cBalHO-TIIHTHEL (KCII) dyHmaMeHT, coueTaroNIHi COIMPOTHBIIEHHE CBAH H
TIIHTHL, JOIKEH IMIPHMEHATHCS IS YMEHBIIIEHH OO0IIeH H HePaBHOMEPHOH OCAIKH COOPYKEHHII.
boneiepasMepHbie CBailHBIE KYCTHL H ITOJIS CBAH B CIIy4yae, eCIIH HX OCHOBAHHE CIIOKEHO ITECKOM
CpeJHEH ITIOTHOCTH M IIOTHBIMH, a TaKJKe TITHHHCTBIMH IPYHTAMH C ITOKa3aTelIeM TeKyYeCTH
HiDKe IL < 0,5, MOryT OBITH 3aIlpOeKTHPOBAHEI KOMOMHHPOBAHHLIMH CBAHHO-TIIMTHEIMH. [Ipn
OIMHPaHHH (PYHJIaMeHTOB H3 CBail, 00beJHHEHHBIX POCTBEPKOM, Ha CKaJIbHBIE H ITOJTY CKAIIbHBIE

T'PYHTHI HX CIeJyeT PacCUHTHIBaTh KaK YHCTO CBAaHHBIE (PyHaMeHTHI, Oe3 yueTa IepeJayn
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ANEKTPOHHOW MOAMMUCHIO
Ceptudpukar:  12000002A633E3D113AD425FB50002000002A6

Bnapgeney.  LleBayxoea TaTbAHa AnekcaHapoBHa [HH OCaJIKH KOMOHMHHPOBAHHOT' O CBAITHO-

ATBCH KaK JJISI YCIIOBHOI'O d)}G{,I[ElMEHTa.
Nencreutened: ¢ 20.08.2021 no 20.08.2022

46



PacueT cRalHO-TDINTHOIO (PYHAaMeHTa MOKET OCYIIIECTRIISTHCS KaK IUTHTHL Ha YIIPYTOM
OCHOBAHHH C HCITOJIb30BAHHEM IIEPEMEHHOIO B IUIaHe KO3()(PHIEHTA YIIPYTOI'0 OTIIOpa I'PYHTA.
[IpH 5TOM CcpeHSI BeIMYHHA YIIPYTOro OTIIOpa I'PYHTa MOKeT OBITh HasHaUeHa KaK
HEITOCPEeICTBEHHO M3 IPOCTPAaHCTBEHHOI O HEIIMHEHHOr 0 pacyeTa, TaK H ITyTeM pPelleHH
OCECHMMETPHYHOH 3aJja4yH JJII STYEHKH, BKITIOYAIOIEH CBAI0 H OKPY KaIOIIHIl ee MaCCHB I'PYHTA.
[Tpn Ha3HAUYEHHH BeIIMYHHBI KO3 (PHIIeHTa YIIPYTOro OTIIOpa B KPaeBbIX 30HAX H APYTHX
MeCTaX KOHI[EHTPAlHH HaIlPSKEHHH CIIeAYET YUYHTBIBATh IIPOCTPAHCTBEHHYIO paboTy

¢ yHIaMeHTOB. ] [ITaHOBOE pacIpeieeHHe JKECTKOCTHBIX XapaKTEPHCTHK B 3TOM CIITy4ae
onpeelsieTc S Ha OCHOBAHHH YHCIIEHHOIO MOJEIINPOBAHHS C HCIIOIb30BaHHEM I'e0TEXHHYECKHX
IIPOrpaMM HIIH HHBIX PeIleHHH.

[IpH mmpoBeIeHHH TTpeABaPHTEIILHBIX PAcUeTOB OCaAKH SKCN CBAHHO-TUIMTHOIO (pyHIAaMeHTa
clIelyeT YUHTBIBATE, UTO €€ BEeIIHYHHA He MOKET IPEBBICHTh OCAJKH ITHTHOr O ()YHJIaMeHTa,
OIIPEJIEJIEHHON B COOTBETCTBHH ¢ MeTOAHKOHN CII 22.13330, 1 oKa3aThCsd MeHee OCaJIKH
CBAITHOI 0 (pYHIaMeHTa, ITOITYYEeHHOH TT0 CXeMe YCIIOBHOIO (pYHIaMeHTa.

CBaiiHbIe pyHJaMeHTHI Ha TEPPHTOPHSIX C MPOCAAOUYHBIMHA T'PYHTaMH ITPH BO3MOKHOCTH
3aMaYHBAHHS TPYHTOB CIIeAVeT IIPHMEHSATH B CIIyYasX, KOrJa BO3MOJKHA IPOope3Ka CBasIMH BCEX
CIIOEB ITPOCAJOYHBIX TPYHTOB, IIPOYHOCTHBIE H Ae(POPMALOHHBIE XaPAKTEPHCTHKH KOTOPBIX
CHIKAOTCS ITPH 3aMaYHBaHHH.

HixHIe KOHIIBI cBaH JOMIKHBI OBITH 3dI'lly 6HEHBI:, KaK ITPABHJIO, B CKAJIBHBIC I'PYHTEI, IICCKH
INIOTHBIC H GpE,[[HEﬁ INIOTHOCTH, INTHHHCTBIC I'PYHTLI C ITOKA34TCJIEM TCKYUCCTH B
BOOJOHACBIITICHHOM COCTOAHIIH:

IL < 0,6 m1g BceX BHAOB CBAaH B I'PYHTOBBIX YCIIOBHSX [ THIIA,

IL < 0,4 ma 3abuBHBIX cBai H IL < 0,2 113 OypoHaOHBHBIX CBaH ITPH ssl,g — suU B IPYHTOBBIX
ycinoBHSX 11 THIIa;

IL <0,2 misa 3abuBHBIX cBaii ¥ [L — 0 1151 OypoHaOMBHBIX CBail IIPH ssl,g — su B TPYHTOBBIX
ycrnopmsax 11 Tima (rae ssl.g - mpocagka oT coGCTBEHHOIO Beca TPyHTa ¢ YIETOM ITOCHITKH HITH
IPYTOH MPHIPY3KH €r0 IMTOBEPXHOCTH ).

3arnyOIleHHe CBall B YKa3aHHBIE TPYHTHL JOIKHO Ha3sHAYaThCS IT0 PACUETV ITyTeM IIPOBEPKH
YCIIOBHS, YTO OCAJKa CBAH He IPEBBICUT IIPeAEIbHYIO OCAAKY SU, H YCIIOBHS 00eCIIeYeHH A
TpeOyeMOH HeCYIIEH CITOCOOHOCTH cBaH. IIpH 3TOM IIPHHHMAIOT HAHOOIBIIEE H3 TTOJIYYEHHEIX
3HAUEeHHH 3arTyOJIeHHS CBaH.

Ecmu mpopeska yKa3zaHHBIX TPYHTOB B KOHKPETHBIX CIIYUasX 3KOHOMHUYECKH Helelecoo0pasHa,
TO B I'PYHTOBBIX YCIIOBHSX | THITA ITO IIPOCaAOUYHOCTH I 3gaHHH H coopyxkeHHH 11 m 111
YPOBHEH OTBETCTBEHHOCTH JOITYCKaeTCs YCTPOHCTBO CBai (KpoMe CBail-000I0UeK) C
3ariyOJIEHHEM HIKHHX KOHI[OB HE MeHEE YeM Ha 1 M B CIIOH I'PYHTA C OTHOCHTEIIBHON
npocagoyHocThio _sl < 0,02 (rpu maBneHnu He MeHee 300 kIla 1 He MeHee JaBIIEHHS,
COOTBETCTBYIOIIETO JABIEHHIO OT COOCTBEHHOIO Beca I'PyHTa H HAIrPy3KH Ha €0 IIOBEPXHOCTH )
ITPH YCIIOBHH, UTO B 3TOM ClIy4ae 00eCIIeUHMBaEeTCs HECYINAS CIIOCOOHOCTh CBal, a CYMMAapHEIE
3HAUEHHS BO3MOXKHBIX IIPOCAJI0K H OCAJOK OCHOBAHHS He TIPEBRBIIIAIOT ITPEJIe IbHBIX 3HAUEHHH
JULS 3JTaHH S M COOPYKEHHS ITPH HEPABHOMEPHOM 3aMaYHBaHHH I'PYHTOB. [IpH 5TOM JOTKHa

AOKYMEHT NMOANNCAH CBaIHBIX (PYHIaMEHTOR, a BO3MOKHEIE
SNEKTPOHHOW NOANMUCHIO | 6
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CBaM-KOIIOHHEI OJTHOATAKHEIX 34aHri 1] ypOBHS OTBETCTBEHHOCTH B I'PYHTOBEIX VCIIOBHSX |

THIIA JOITYCKACTCA OIIHPATh HIAKHIIMIT KOHITaMH Ha I'DYHTBI C _ sl _ 0502: CCIIH HCCYIIdA
CITOCOOHOCTH CBaH ITOAT BEPAJACHA HCITBITaHH AMH.

B cirydae eciiu o pe3yibTaTaM HHKEHEPHBIX H3BICKAHHH YCTaHOBJIEHO, YTO ITOIPY KeHHE
3a0HBHBIX CBail B ITPOCAI0YHbBIE IPYHTHI 3aTPYAHEHO, B IIPOEKTe JOIDKHO OBITH ITPeyCMOTPEHO
YCTPOHCTBO IHJIEPHBIX CKBAXKHH, JHAMETP KOTOPHIX B TPYHTOBBIX YCIIOBHSX | THITA clIemyeT
HasHAa4YaTh MeHee JHaMeTpa ceueHHs cBaH (70 50 MM), a B TPYHTOBBIX YCIOBHSAX I1 THIIA -
PaBHEIM eMy HIH MeHee (70 50 mM). B mociaegHeM coydae ITyOHHA JTHASPHBIX CKBAKHH HE
IOJKHA ITPeBBIIATh TOJIIHHY IIPOCAJ0YHOr O OT 3aMayHBaHHA CIIOS TPYHTA.

[Ipn pacyere cRaiHBIX (PyHIaMEHTOB B HAOYXaKOIMHX I'PYHTAX I10 Ac(opMaIHsaM JOKEH
BBITIOIHATH CS JOIIOIHUTENIbHBIH PacueT IO OIPeJelIeHHIO II0AbeMa CBaH IIPH HaOyXaHHH
rpyHra. [Iogbem hsw.p, M, 3a0HBHBIX CBaH, IIOIPYKEHHBIX B IIPEABapPHTEIIFHO ITPOOYPEHHEIE
JTHIAEPHBIE CKBAKHHBI, HAOMBHEBIX CBaH 0e3 VIIHPEHHS, a TAKXKe cBaH-000I04YeK, He

IIPOpe3aroIHX HaOyXaloI[yIO 30HY I'PYHTOB, CIeAYeT ONpedelarh 1o (popMyie
hsw.,p = (hsw - h'sw.,p) _ + h'sw.p - 0,0001 _/uN,

rJe hsw - moabeM IMoBepXHOCTH HaOyXaroIero rpyHTa, M, h'sw.p - 1orbeM cl10s TpyHTa B
YPOBHE 3alI0KeHHS HIDKHET 0 KOHI[a CBail (B cIIydae IMpope3KH HaOyXarormei 30HbI TpyHTa h'sw,p
=0; _, _ - ko3 pHIMEHTHI, OITpeAensdeMble 110 Ta0nmile 3.14, IpH 3TOM _ 3aBHCHT OT
IIOKa3aTels _ , KOTOPHIH XapaKTepH3yeT YMEHbIIEHHE JAe(OopMaIHH 110 I'TyOHHE MacCHBA IIPH
HaOyXaHHH I'PYHTA H IIPHHHUMAET CS IJI1 HaOyXaroIMX I'JIMH: capMaTCKHX - 0,31 M-1, apalbCKHX -
0,36 M-1 1 xBaJIBIHCKHX - 0,42 M-1; U - rIepuMeTp cBal, M, N - pacueTHas Harpyska Ha cBaro, KH,
onpeJieIeHHas ¢ Ko3(] pHItHeHTOM HaJleKHOCTH 1o Harpyske _f=1 [7].

Tabmma 3.14

3HaueHH I KO3(ppHIHEHTa _

KosddmueHr —, M-1, IpH 3HaYeHHIX
- Koad¢meHt —,
['myOHHa 1TOrpyKeHHs CBaH, M 0 /]
0,2 0.3 0.4 0.5 0.6
3 0,72 10,62 0.53 0.46 0.40 -
4 0.64 10,53 0.44 10,36 0,31 1.5
5 0,59 10.46 0.36 10,29 0,24 1.1
6 0.53 0.40 0,31 0.24 0,19 0.7
7 0.48 0.35 0.26 10,20 0,15 0.5
8 044 10,31 0,22 10,17 0,13 0.4
9 040 10,27 0,19 10,14 0,11 0.3
10 0,37 0.24 0,17 0.12 0.09 0,2
NOKYMEHT MNOAMUCAH .15 10,10 10,08 0.2
SNEKTPOHHOW NOANWUCHIO
Ceptuthmgar: 12000002A633E3D113AD425FB50002000002A6 ) 13 0.09 0.07 0.1
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[IpemenpHBIe 3HAUEHHS IIOABEMA COOPYKEHHMIL, a TakK)Ke 3HauyeHHe II0gbeMa ITOBEPXHOCTH
HaOyXaIOIero rpyHra hsw M mojkeMa clIOS IT'PyHTa B YPOBHE PAacCIIONOKEHHS HHKHHX KOHI[OB
cBail hsw.p, cuemyeT ompeAensaTs B cooTBeTCTBHH ¢ TpeGoBanmsvu CII 22.13330 [4].Cnncok
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Beenenue

DyHAaMeHThI ABIAIOTCA IMaBHBIMH HECYI[HMH 3JIeMeHTaMH J1H000ro 37JaHHA HIIH COOPYKeHHdA, TaK KaK OHH
BOCIIPHHHMAIOT HAIPy3Ky OT BbIIIENeKalHX KOHCTPYKLHIE H IepejaloT ee Ha ocHoBaHHe. IIpH 3ToM B
CHIIY CBOEro pacrioJiojKkeHHA OHH I[IPaKTHYecKH HeJOCTYIIHBI I OCBHAETeNbCTBOBAHHA. Ilo3ToMy
HajiexKHOCTh pabotel ¢yHAaMeHTOB (H OCHOBaHHA) IIPH SKCILIyaTalHMH JToJDKHa ObITh oOecrieueHa Kak Ha
CTaJHMH TP OEKTHPOBaHHA, TaK H Ha CTaJgHH CTpPOHTeNbcTBA. Kak ripaBHiIo, OCHOBaHHA, (QyHOaMEHThI H
HaJ[3eMHble KOHCTPYKLIHH IPOEKTHPYIOT pasjielbHo. OJIHAKO OHH Hepa3pbIBHO CBA3aHbI MeXKIy co0ofi,
BJMAIOT APYT Ha Jpyra H JIOJDKHBI paccMaTpHBAThLCA KaK €/IHHAaA cHcTeMa. I1o3ToMy JIJIA ITp 0eKTHpPOBaHHA
OCHOBaHHIT H (yHIaMeHTOB HeoOX0oqHMO 3HaTh 0CcOOEHHOCTH HMX COBMeCTHOH paboTel Iiof AeHcTBHEM
BHEIIHHX CHIOBBIX H HECHJIOBBIX Bo37eficTBHIH. CoBpeMeHHas INpHKIaJgHAaA TeOpHA pacueTa OCHOBAaHHI H
(yHIaMEHTOB T103BOJIAET TP OEKTHPOBATh 3TH KOHCTPYKI[HH JTOCTATOYHO HaJeKHBIMH H 3KOHOMHYHBIMH.
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O0man XapaAKTePHCTHKA CAMOCT OAT eJTbHOM PAadOThI

CamocToATeNbHasA padoTa cTyJeHTa MpH H3YUYEHHH JHCLIHIUTHHBI «KOHCTPYKIHH TOpOACKHX 37aHHH H
coopysKeHHI (ocHOBaHHA H (pyHIaMeHThI, MeTalJIMUecKHe KOHCTPYKIHH)», TIPEIyCcMOTpeHHaa padouyHM yueOHbIM
TUTaHOM H p abo4eH rporpaMMoi JHCLHILUTHHBI BKJIKOYAET B ce0A:

8 cemecTp

1.CaMocTOSITe/IbHOE H3YUeHHE JIHTepPaTYphI 0 TeMaM 3-4,.8-9

ITenH camMocToATENBHOH paboThI:

- Hay YHThCA pa3padaThiBaTh OCHOBHBIE 3JIEMEHTHI IIPOEKTa IMPOH3BOACTBA padOT A OTAENbHOro 00BhEKTa,
C LeJIbl0 TIOCHEAYIIIEro 3aKperuieHHs Ha T[POH3BOJACTBEHHOH TIpakTHKe H pa3paboTke  BBITYCKHOH
KBaITH(pHKALIHOHHOH padoTe;

- yriay0JjeHHA H pacIIHpeHHA Teop eTHYeCKHX 3HaHHH H MpaKTHYECKHX HaBbIKOB,

3a7auH caMOoCTOATENbHOH padoThI:

-c(popMHpOBaTh YMEHHE HCIT0JIb30BaTh CITP aBOYHY KO JJOKYMEHTALIHIO H CIIELIHAIBHY IO JIHTEPaTypYy,

- HAYYHTh CTYJEHTOB CHCTEMATH3HPOBaTh H 3aKPEIUIATh TIOJYYEHHbIE TEOPETHYECKHE 3HAHHA H
TP AKTHYECKHE YM EHHA.

B pesynbeTaTe CTYIEHT OBJIaZleBaET CJIENYHOIIHMH KOMIIETEHLIHAMH:

ITK-3 CriocobeH ITPOBOAHTDE PAaCHCTHOC oOOCHOBaHIE H KOHCTPYHPOBAHIIC CTPOHTCIIEHBIX
KOHCT p}ffﬂ_[I]IuI 3JIAHHH H GOOP}"}I{EI-]IIﬁ IMPOMBINUICHHOI'O H I'PAXKAaHCKOI'O HA3HAYCHHA

ILnaH-rpadHK BhIMOJIHe HHSA CAMOCTOATE IbHOM PadOThI

O0reM YacoB
Koarl ) HTOroBeIin CpecTBa I
peanusyeMoH | Bum mesrenpHOCTH ITPOJYKT eXHOTOLT KOHTaKT
KOMIIETeHIH CTYIEHTOB CaMOCTOATEN OTIEHKI Has
151 BHOH paloTHI CPC | pabora c Bcero
ITPernoaa
BaTeleM
8 cemectp
IIK-3 CaMOCTOITEeIIbHOE OTBETHI Ha
H3YUEHHE BOITPOCHI 10| CobecemoBaHH 19.8 22 9
JTUTEPATYPHI 110 TeMaM e
TeMe 3-4: 8-9 TUCIHITIHH
[TIK-3 IlogroToBKa K MHuaueHIyann OTUYéTt
IIPAKTHYECKHM bHOE 3aJjaHHe | (IHCHhMEHHEIH) 19.8 2.2 22
3aHATHIM
[IK-3 Ilogroroeka K MupuBHyan OTYéT
11abopaTOPHBEIM bHOE 3aJlaHHe | (rmichMeHHEBIH) | 19,8 2,2 22
3aHATHAM
HT1oro 3a 8 cemectp | 594 6,6 66
Hroro | 594 6,6 66

I.KDHT[] OJIbHBIE TOYKH H BHABI OTUETHOCTH

PefiTHHIroBas olLjeHKa 3HaHHII CTyJjeHTa He IIpey CMOTpeHa.

Z.METD,[[H‘:IEERHE PEKOMEHTAIIHH IO HIVYUEHHIO TEOPETHYEC CKOI'O MATEPHAJIA

VKa3aHHSA N0 OPraHH3AIHH PAOOTHI ¢ JIHT epaTYP Ol

OJOKYMEHT NoarnncAH
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Oonbmasd H BakHad 3ajJaya - B COBEpPIIEHCTBE OBJAJETh palHOHAIbHBIMH IIpHEMaMH padoThl ¢ KHIKHBIM
MaTepHaJIOM.

IIpHcTymaa k paboTe Hag KHHIOH, clelyeT cHavajla 03HAKOMHTBCA ¢ MaTEepHAalIOoM B LIEJIOM: OIJIaBJIEHHEM,
aHHOTALHel, BBeJJeHHEM H 3aKIOueHHeM ITyTeM Oerjioro 4TeHHs-TIpocMOoTpa, He Jienasd HHKaKHX 3armceil. OToT
TP OCMOTP T103 BOJIUT ITOJIY YHTH Ip €7Ic TaBJIeHHe 000 BCceM MaTepHase, KOTOpPbIH He00X0JHMO Y CBOHTb.

ITocne sToro cieayeT rnepexoHTh K BHHMATEIbHOMY YTEHHIO - IITYAHPOBaHHIO MaTepHala I10 IJIaBaM,
paszgenaM, raparpadam. 3To camas BakHas dacTh padOThI 10 OBJIaeHHIO KHIZKHBIM MaTepHaloM. YHTaTh clely eT
rpo ceda. (ITpy sTom uHTarNHE MeHbIIE YCTAaeT, Y CBaHBAaeT MaTepHal NMpHMepHo Ha 25% ObicTpee, Mo cpaBHEHHIO
C YTeHHEM BCJIYX, HMEET BO3MOKHOCTh VEIHTh O0JbIle BHHMAaHHA COJep:KaHHK HarHcaHHOIMO H JIyYlle
OCMBICTIHTD €ro). Hukorma He cieayer o0XoQHTh TPy JHbIE MecTa KHHIH. 11X Hajo 4HTaTh B 3aMeENJIEHHOM TEMIIE,
4yT0OBI JIy Ylll€ [TOHATH H OCMbICJIHT.

PexomeHyeM BoO3BpaliaThcd K HEMY BTOpOH, TpeTHii, 4eTBepThIH pa3, 4YTOObl TO, YTO OCTaJOCh
HETTOHATHBIM, JIOTOJIHHTD H BBIACHHTD IMPH IMOBTOPHOM YTEHHH.

I3y4yaa KHHTY, Hajgo oOpamaTk BHHMaHHE Ha cXeMbl, TaOJHIIbI, KapThl, pHCYHKH: paccMaTpHBaTh HX,
0o0IyMBIBaTh, aHAJIM3HPOBATh, VCTAHABIHBATh CBA3b C TEKCTOM. 3TO TTOMOJKET TOHATh H YCBOHTbH H3YYaeMbIi
MaTepHaJlL

[IpH dYTeHHH HeoO0XOHMO I[10Jb30BaThCA CJIOBapsAMH, YTOObI BCAKOE HE3HAKOMOE CJIOBO, TEPMHH,
BbIp a7KeHHe ObLIO IIPaBHJIBHO BOCITPHHATO, TIOHATO H 3aKPEIUIEHO B MaMATH.

Hano ctpemuThea BhIpaboTaTh V ce0A He TONBKO cO3HaTenbHOe, HO H Oerjioe yreHHe. Oco0eHHO 3TO
yMeHHe Oy/eT IMoJie3HbIM IIPH IIEPBOM TP OCMOTP € KHHIH. OObIYHO CTYAEHT 1-2 Kypca IIpH H3BECTHOH Tp eHHpP OBKE
MOKET BHHMATEIBHO H COCPENOTOYEHHO IMPOYHTaTh 8-10 cTpaHHL] B Yac H CJIe/1aTh KPaTKHE 3arcH IMPOYHTaHHOTO.
MHOrHe CTYOEHTHI IIPOYHTLIBAKOT 5-0 CTpaHHLl. 2T0 KpaHHe Mano. CIHIIKOM MENIEHHBIH TEMII YTEHHA HE
T103BOJIHT H3Y YHTh MHOTHE BaykHbl€ H HyKHbI€ CTaTbH KHHIH. O0ydasAch ObICTPOMY UYTEHHIO (CaMOCTOATENbHO HITH
Ha cIiel[HaJdbHbIX Kypcax), MOMKHO IIPOYHTHIBaTE Jo 50-60 cTpaHHi] B 4Yac H faxke Oosee. OJHOBpeMeHHO
rpHobpeTaeTcs crioco0HOCTh KOHLIEHTPHp OBaThCA Ha BaKHOM H CXBaThIBaTh OCHOBHOI CMBICII TEKCTA.

3armch H3yYaeMoro - JIy4ilas oriopa ramMsaTH IpH pabote ¢ KHHroi (Tem Oonee HayuyHoH). UHTasa KHHIY,
CJIEAYET JieaaTh BBIMMHCKH, 3apPHCOBKH, COCTABIIATh CX€EMBI, T€3HCHI, BBIIMHCHIBATh LH(PHI, ITHTAThI, BECTH KOHCIIEKThI.
3armich H3y4aeMoH JIHTEP aTy pbl JyUllle JieNaTh HarJIAaHOH, JJerko 0003pHMOoH, pacuwieHeHHOH Ha a03aLibl H [Ty HKThI.
YTto rpoyHTaHO, IPOJYMaHO H 3allHCcaHO, TO CTAHOBHTCA AEHCTBHTENBHO JHYHBIM JOCTOAHHEM padOoTalIIEro c
KHHIOH.

OCHOBHOH IPHHLIHIT BRIIMHChIBAHHA H3 KHHIH: JIHIIb caMO€ CYI[ecTBEHHOE H B KpaTuaimei (opme.

Pa3mi4aioT TpH OCHOBHBIE (POPMBI BHIMHChIBAHHA

1. JlocloBHasA BBIMHCKA HIH IHTaTa C LIETbK TOAKPEIUIEHHA TOI0 HIH HHOIO TMOJ0KEHHA, aBTOPCKOIO
moBoda. 2Ta (popMa IPHMEHAETCA B TeX CIy4Yasx, KOrJa HeNb3s BhIHCATh MbICTIh aBTOpa CBOHMH CJIOBaMH, HE
PHCKY A TIOTEPATh €€ CYTh. 3aIlHMCch LIHTAThl HAJl0 MPaBHIbHO O(OPMHTh. OHAa HE TEPITHT ITP OH3BOJILHOH ITOJIMEHBI
OJHHX CJIOB APYTIHMH, KKy 0 LHTAaTy HaJo 3aKIIOUYHTh B KaBbIUKH, B CKOOKaxX VKa3aTh €€ HCTOUHHK. (paMIIIHIO H
HHHI[HAJIbI aBTOpa, Ha3BaHHE TPy a, CTP aHHLLy, Noj H3aHHA, Ha3BaHHE H3aTeJIbCTBRA.

[THTHp OBaHHE CJIEY €T IMP OH3BOAHTE TOJIBKO I10CJIE€ 03HAKOMIEHH:A €O CTaThell B LIEJIOM HIH ¢ O/npKaHIHM
K LIHTAaTE TEKCTOM. B IMPOTHBHOM CIIy4a€ MOKHO BbIXBAaTHTh OTHENbHBIE MBICIIH, HE BCErga TOYHO HIH T10JIHO
OTPaKal0IIHE B3IJIALI aBTOP A Ha JaHHBIA BOIMPOC B LIETIOM.

Kcepo- H (oToKormpoBaHHE (CKaHHpPOBaHHE) 3aMEHAET pacTO4Yalol[ee BPeMA BbIIMHChIBAHHE OCIOBHBIX
LTaT!

2. Boirmcka "11o cMbICTY" HITH Te3HCcHaA (opMa 3armHcH.

Te3Hchl - 3TO0 KpaTko c(OpMYJIHpOBaHHbIE CaMHM YHTAKOIIHM OCHOBHBIE MBICITIH aBTopa. OTO caMasd
ayumas ¢gopma 3armHcH. Bee BHABI Hay4HBIX paboT OyayT Oe3yrpeuHnl, eciH Oyy T HarlHcaHbI TaKHM 0Opa3oM.
JlenaeTca Takas BBITIHCKa C TEMH K€ IMp aBHJIaMH, YTO H JOCJI0BHAsA 1[HTaTa.

Te3Hchl ObIBAIOT KpaTKHE, COCTOAINHE H3 OJHOr0 TMpEeIoKeHHA, Oe3 pa3zbACHEHHI], MpPHMEPOB H
IOKa3aTeNbCcTB. I TaBHOE B Te3HcaxX - YMEHHE KpaTKo, 3aKOHUEHO (He TepsAA cMbIC) cOopMyJIHPOBaTh KaKbIH
BOIIPOC, OCHOBHOE TI10JI0:Ke€HHE. OBJIaZJeB HCKYCCTBOM COCTABIIEHHA TE3HCOB, CTYJEHT YE€TKO H IIPaBHIBHO
OBJIAZl€BAET H3YYaeMbIM MaTEPHAIIOM.

3. KoHcrniekTHBHAsA BRIMHCKAa HMeeT OonblIoe 3HauYeHHE JJIA OBJajieHHA 3HaHHAMH. KoHcrekT - HaHOomee
s¢g¢exTiBHaA (opma 3armceldl INpH H3VYEHHH HayuHoH KHHMIMHM. B JaHHOM cJydae KpaTkKO 3almHCchIBalOTCA
BayKHEHIIHE COCTABHBIE ITYHKTBI, TE3HCHI, MBICTIH H HAeH TekcTa. IlofgpoOHBIH 0030p cojepikaHHA MOMKET ObITh
BayKHbBIM IMOJCIIOPHEM 1A 3aTIOMHHAHHA H BCIIOMOTAaTEIbHBIM CP € CTBOM /I HAX0KIEHHA COOTBETCTBY FOIIHX MECT
B TEKCTE.

Jlenas B KOHCIIEKTE JOCJIOBHBIE BBITTHCKH 0COOEHHO BaKHBIX MeCT KHHIH, HEIb35d Oy CKaTh, YTOObI BECh
KOHCIEKT ObLM '"CIHchIBAaHHEM' ¢ KHHIH. Y CBOEHHBIE MBICIIH HeO0OXOHMO BLIPa3HTb CBOHMH CJIOBaMH, CBOHM

CTIOTONTH _fﬁﬁ@ﬁéhf_ﬁahﬁﬁdﬁﬂ_"_ sariSs7==t3HHaA H Oorartas d)DpMﬂ 3aIIHCH H3YYacMOI'0 MaTCpHalla,
SNEKTPOHHON NoanucLIO coOcTBEHHOE JaMcCHaHHC, H IIHTaTy , H CXCMY.
Ceptudbukat: 12000002A633E3D113AD425FB50002000002A6 ICTBOM JIOTHYECKOH CTPYKTYpPhI, BMECTO TOrO, YTOOBI
Bnapeney: [Webayxora Tatbana AnekcaHapoeHa
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C MoMOIIbK0 KOHCITEKTHBHOH BBIMMHCKH MOKHO TAaK/KE€ COCTABHTH TIPEAJIOKEHHE O TOM, KAaKHE TEMBI
OCBEIIAIOTCA B OT/ENbHbIX MeCTax pa3HbIX KHHI. J[oMmoMHHTENbHOE YKa3aHHe HOMEpPOB CTpaHHL] OOJEeryHT
HaxXO0KIeHHE STHX MECT.

IIpH cocTaBJIeHHH BhIJiepiKeK Lienec 000pa3Ho MocIeqoBaTeIbHO MPHIEP KHBAThCA 0CBOEHHOH cHeTeMbl. Ha
3TOi 6a3e MOKHO COCTABHTh ¢BOH apXHB HIH KapTOTEKY BaKHbIX CTIeLIHAIbHBIX ITy OJIMKALRHH I10 1P eZMETaM.

KoHCIeKT I, Te3HChI, ITHTaThl MOT'YT HMETD JIB€ (DOPMBI; TETpaAHyI0 H KapTouHy 0. IIpH TeTpagHoii gopme
KazJioMy yueOHoMY IIpeMeTy HeoOXO0HMO OTBECTH 0cOo0VI0 OTENBHY K0 TETP alb.

Ecm Hcronp3yerca kapToudaa Qopma, TO 3arHcH clIeqyeT JiedaTh Ha OJHOH cTopoHE KapToukH. J[nA
yao0cTBa I10Jb30BaHHA BBEPXY KapTOUYKH HaJi0 HarHcaTh Ha3BaHHE H3y4YaeMoro Borpoca, (aMIIHIO aBTopa,
Ha3BaHHe H ¥V JIK (YHHBepcalbHasa JecATHYHAA KaaccH(HKALIA) H3Y YaeMOH KHHIH.

KapToukHi MOKHO HCII0JIb30BaTh CTaHAapTHbIE HIH H3TOTOBHTH CcaMOCTOATENbHO H3 Oemnoil Oymar
(monyBatvaHa). KapToukH o00bIYHO XpaHAT B CIIELMAaJIbHBRIX ANIHKAaX HJH B KOHBEpTax. 2Ta CcHCTeMa
KOHCIIEKTHPOBaHHA HMEET PAJ ITp eHMYy IIECTB ITep e TeTpajgHoi: Kap ToukaMH y100HO I0JIk30BaThCA IIPH OKIIaIax,
BBICTYIUIEHHAX Ha CEMHHApPax; TaKoH KOHCTIEKT JIEFKO ITOTIOJIHATD HOBBIMH KapTOUYKaMH, MOKHO H3MEHHTD ITOPAIOK
HX paclionokeHH:A, JoOHBasAch OoJiee YeTKOoH, JorHYeckoii rmocseqoBaTeIbHOCTH H3JI0AKeHHS.

I1, HaKOHEL], MOKHO TMPHMEHATL JUIA 3THX K€ LIEJEH ITepcOHAJIBHBIH KOMIIbIOTEpP. CeHYac CYI[eCcTBYET
BEJIHKOE€ MHO/KECTBO CaMbIX Pa3HYHBIX TPHKIAAHBIX MporpamMM (opraHaiisepoB H IIp.), KOTOpbI€ 3HAYHTEIBHO
oberdarT padoTy MpH CcOCTABJIEHHH BBIITHCOK H3 Hay4HOI H criel{HalbHOH JHTepaTyphbl. Mcrons3ya ceTh Internet,
MOKHO TOTY4aTh Y7KE MOTOBbIE MOJ00PKH JTHTEP ATYPHI.

Memooudeckiue VKA3AHUA HO CAMOC NOANENL HOMY U3V YeHUI0 TIUMepantypst RO MeMaM

BaxHbIM 3TarioM ABJAETCA 1oadop H H3yYeHHE JTHTepaTyphl 1Mo Hccaeay eMoil Teme. ITovimo y4ueOHo H
Hay4YHOH JTHTepaTyphbl, 00A3aTEeNbHO HCII0Ib30BaHHE H HOPMATHBHO-TIP aBOBLIX aKTOB. Hesb3sa roMeHATh H3yYeHHE
JIUTEPaTyphbl HCIIONb30BaHHEM KaKoH-THOO ofjHOH MoHorpadHH HIH JeKIHH Imo H30paHHoH Teme. Tak ke
p eKOMEH/IY €TCA HCII0Ih30BaTh HH(pOpMAaLHIO, pa3sMelleHHY 0 Ha o(pHLHAIBHBIX caiiTax ceTH IIHTepHeT, CChIIKH Ha
KOTOpbI€ YKa3aHbl B CITHCKE p eKOMeHAyeMoil mHTepaTyphl. B npoiiecce paboTel Haj p epepaTHBHLIM HeCIeJ0BaHHEM
H cOopoM JHTEpaTyphkl CTYJEHT Takske MoKeT oOpamaTbcad K TIperiofaBaTeNlio 3a HHAHBHAYaJbHbIMH
KOHCY JIbTALIHAMH.

H3yuenue OONOnHLNEMbHLIX UCHIOYHUKOE.

TaKHMH HCTOYHHKAMH MOT'YT ObITh peLIEH3HH, KPHTHUYECKHE CTaThH, KPHTHKO -0HOTp aHYeCKHE, HCTOPHKO-
JTHTEpaTypHbie paldoThl. BBIABHTE 3TH HCTOUYHHKH MOKHO € TIOMOIIBH CIPaBOYHBIX H OHOMHOIpagHyecKHX
H3JaHHI.

IIpu paboTe ¢ kHHrofi HeoOxXogHMO rojoOpaTk JHTEPATYPy, HAYUHTLCA IIPAaBHILHO €€ YHTaTh, BECTH
3armcH. Oco0oe BHHMaHHE clIeqyeT o0paTHTh Ha Orlp €heJieHHe 0CHOBHBIX MOHATHI JHCLIMIUTHHBI. CTYIEHT JI0JLKEH
11071p o0HO pa3OHpaTh TPHMEPDI, KOTOPhIE MOACHAIOT TaKHE OIp € eNIeHHA, H YMETh CTP OHTh aHAJIOTHYHBIE TTIPHMEpPHI
caMmocToATenbHO. HykHo A00HBaThCA TOYHOrO TMPEACTABIEHHA O TOM, 4YTO H3y4aemb. II0JE€3HO COCTaBJIATH
OIOpPHbIE€ KOHCIIEKThI. IIpH H3yYeHHH MaTepHalla Mo YUeOHHKY ITOJI€3HO B TETPajH JOTIONHAThE KOHCIIEKT JIEKLHIA,
TAKKE CIIENYET OTMEYATh BOITPOCHI, BRIAENEHHBIE CTY JEHTOM 1A KOHCY JIbTALIHH C IIPEIIoaBaTEIEM.

Paboma co cnpasodnsiML U3OAHUAMIL.

CrnoBapb — CIpaBOYHOE H3JlaHHE, cOJiepiKalllee YIIOpPAAOUYeHHBIH ITepeueHb A3bIKOBBIX €IHHHL] (CIOB,
CJIOBOCOYETAHHI, (ppa3, TEpMHHOB, HMEH, 3HAKOB), CHa0KEHHBIX OTHOCAIHMHCA K HHM CIIp aBOUYHBIMH JJaHHBIMH.

T epMHHOIOTHYECKHIA CJIOBaph — CJIOBaphb, CoJiepsKallHil TepMHHBI KakoH-THO0 001acTH 3HaHHA HIH TE€MBbI
H HX oripefieneHHA (pa3bAcHEHHA).

CripaBoyHHK — CIIPaBOYHOE H3JaHHE, HOCcAIIee MPHKIAOHOH, IMPaKTHYECKHH XapakKTep, HMEIIIee
CHCTEMATHUYECKYIO CTPYKTYPY HIH IIOCTpO€HHOE€ IT0 andaBHTy 3arinaBHil crtateil. Ilo IieneBoMy Ha3HaueHHIO
pa3yHyaloT: Hay4HbIH, MaccOBO-TIOMHTHYECKHI], TIPOH3BOACTBEHHO-TIPAKTHUECKHI, y4eOHBIH, IMOIyIApHBIA H
OBITOBOI CITP aBOYHHKH.

Brorpaguueckiii cripaBovHHK (CJI0Baph) — CIPABOYHHK, COJEP KaIIHI CBEIEHHA 0 KH3HH H J1€ATEIBHOCTH
KaKHX-JTHOO JIHLI

bubomorpadHueckHii cripaBoyHHK (CJI0Baph) — CIIPaBOYHHK, cofep:KamHil OHorpadHueckHe CBEeHHA O
KaKHX-JTHOO0 JIHI[aX, CIIHCKH HX TPYIOB H JIHTePaTypbl, OCBEN[al0M el HX #IH3Hb H JeATEIbHOC Th.

CripaBoyHoe IocodHe — rrocodHe, paccyHTaHHOE 1o (popMe Ha To, YTOOBI 110 HEMY MOHO ObLIO HaBOJHTH
cripaBkH. OT cripaBoOYHHKA OTJIHYAETCA TEM, YTO MOKET ObITh HCITOIB30BaHO H JIJIA ITOCJIEOBATENFHOTO OCBOEHHA
MaTepHalla, B TO BpeMA KaK CIIpaBOYHHK HalLleJIeH rjlaBHbIM o0pa3oM Ha BeIOOpPOUYHOE YTEHHE, M0 MEpPE TOro, Kak
BO3HHKAIOT T€ HIH HHbIE€ BOTIPOCHI H HY K7la B CIIpaBKe, H [JIA [TOCIe0BaTeIbHOIO YTeHHA HE IIPHCII0Cco0IeH.

DHIHKIIONEHA — cIIpaBovyHOE H3JaHHe, cojiep:kanlee B 00001 eHHOM BHIE OCHOBHBIE CBEIEHHA 110 OHOH
HJIH BCEM OTpacJIAM 3HAHHH H IMp aKTHYE CKOH J1eATEIbHOCTH, H3JI0KEHHbIE€ B BHIIE KP aTKHX CTaTeH, Pacriosioxk eHHbIX
B al(aBHTHOM HIH CHCTEMaTHUYECKOM IopAfke. B 3aBHCHMOCTH OT Kpyra BKJIHYEHHBIX CBEIEHHI pa3IHYaioT

VEIIECP __ﬂﬁWrMEH:FHbﬂHH_CP:H__ s=srTTTsfDTpAc/IeBY0), PErHOHaIbHYK  (VHHBEpPCAJIbHYH  HIH
SNEKTPOHHOW NOANMMCHIO .
Ceptudcmkar: 12000002A633E3D113AD425FBS0002000002A6 A, MaTc€pHal B KOTOPOH PpacIIOIOARCH B aﬂdJaEI’HHDM
Bnapeneu; lilebayxoea TaTtbAHa AnekcaHapoBHa
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TEEB}’I]}’C OTHOCHTCA K CIICHHAJIBHOMY THIIY CIIOBApA HGI]MEI'IHBHGH JICKCHKH € TOYHO OITpCac/ICHHbIMH
C BA3AMH MCARTY TCPMHHAMH.

5. MeToau'ecKHe YKA3AHHA 0 BHAaM Pa0doT, Ip ey CMOTP eHHbIX pado4eii mp orpaMMoii JHCIHILIHHbI

8 cemecTp
5.1 B caMocTosATe IbHOH PadOThI CTYIEHTOB: CAMOCTOATEe/ IbHOE H3YUeHHe JIMTePaTYPhI IO TeMe 3-
4,8-9
J[14A BBITTIONHEHHA JaHHOT'O BHJIA CaMOCTOATENBHOMH paboThl CTYEHTOB, HEOOXOAHMO H3YUYHTh CJIETYHOIIHE
TEMBDI:

Temas. Pacuem @yHOAMEHINOE MEIKO20 3(UIOMCEHLIA

[IpH M3y4YeHHH JaHHOH TeMbl HYJKHO 3HaTh OMpeeleHHe Iy OHHBI 3aokKeHHsa (yHAameHTa. Dopma H pa3Mep
rnojomsBel  (pyHOamMeHTa. BHelleHTpeHHO HarpykeHHble @QyHaameHThl. IIpoBepka mJaBneHHA Ha cJaObIi
TTOJIC THIIAKOIIHI CJIOH IPYHTA

Tema 4. 3amupima @gyHoaMeHmMO8 1 321y OIe HHBIX ROMeN{e LTI 0Nl ROO3eMHBIX 800 U CHIPOCHILL

[IpH HM3y4YeHHH JaHHOH TeMbl HY/KHO 3HaTh pacueT (PyHAaMEHTOB Ha TPYHTOBBIX (TlecHaHBIX) MojymKkax. O
BJIarOHACBIIIEHHH H BOJOIIP OHHLIAEMOCTH IMO3EMHBIX YacTEH COOPYKEHHI.

Tema 8. Obupe nonoxcerua DPVHOAMEHNNBL € CIOMHCHBIN VCIOBUAX

[IpH m3y4YeHHH JaHHOH TeMbl HY:KHO 3HaTh OOI[HE IMoJjoKeHHA. DPyHIaMeHThI Ha JIECCOBBIX H ITPOCAIOYHBIX
rpyHTax. XapaKTepHCTHKH TIIpOCaZo4YHbIX CBOHCTB. IIpHHLIMITBI CTPOHTENbCTBA Ha TIIPOCAZOYHBIX TPyHTaX.
VIIy dllleHHE CTP OHTEJIBHBIX CBOHCTB IMPOCa04HbIX IPYHTOB

Tema 9. Bzaumooerticmetie cedil ¢ OKPYHCAO UM 2PVHINOM.
[IpH H3yYeHHH JJaHHOH TeMbl Hy:KHO 3HAaTh OIIpejelleHHe Hecy el crmocoOHOCTH OJHHOYHOH cBaH IPH JeHCTBHH
BEP THKAJIbBHOH Harpy3KH

Hmozo6oui npo0yxm camocmoAm eJIbHoOI pabdomst. 0TBETLI Ha BOTIPOCHI I10 TeMaM JHCLIHTLUTHHBI.

Cpedcmeéa i mexHo1021L 0UeHKIL: ¢00eceqoBaHHE.

Ilopaoox odopmnenna u npedocmacienna: codeceJoBaHHE BKJIHYAET IIOATOTOBKY K OTBETaM Ha
BOIIPOCHI 10 TeMaM JJHCLIHIUIHHBI, CTYEHTY MPENoCcTaBJIAETCA IMPaBo Ha paboTy: ¢ METOIHY eCKHMH VKa3aHHAMH 10
BBITTOJIHEHHIO TMPaKTHYECKHX padoT, ¢ METOJHYECKHMH pPEeKOMEHJAaLHAMH [JA CTYJEHTOB [0 OpTraHH3aLHH
CaMOCTOATENBHOH padoThI.

6. CIHCOK peKOMeHIYeMOR JIHTepP ATYPbI
1. OcHOBHASA JIHT epaTypa

1. bapmenkopa E.B. Pacuer cHcTtembl 37aHHe - (yHOaMEHT - OCHOBAaHHE C HCIIOJIB30BAaHHEM MOJETH
IBYXCIIOHHOH 0alKH Ha VIIpyroM OCHOBAaHHH BHHKJIEPOBCKOI'O THIIa [DIeKTpoHHBIH pecypc]: yuebOHoe rocoOHe/
bapmeHkosa E.B.— OmnekTpoH. TekcTOBbIE€ HaHHbIE.— M.: MOCKOBCKHH rocyaapcTBEHHBIH CTPOHTENBHBIH
YHHBEPCHTET, An IIm  DOp MemHa, SBC ACB, 2015.— 35 c¢.— Pexum  goctymna:
http://www.iprbookshop.ru/40439.— 5BC «IPRbooks», 110 map oo

2.0cHoBaHHA H (pyHIaMEHTHI [ DNEKTP OHHBIA pecypc]: MeTogHYecKoe [Toco0He K BbITIOJIHEHHIO KYpP COBOIO
IIPOEKTHPOBAaHHA JJIA CTYJEHTOB TII0 HarpabieHHI0 I1oArotoBkH 270800.62 «CTpoHTENbCTBO» IIPO(HIb
(«IIpoMBblNiIeHHOE H TPaKAaHCKOE CTPOHTEILCTBO»)/ — DJJIEKTPOH. TeKCTOBble JaHHbie.— Yepkecck: CeBepo-
Kapkasckad rocygapcTBeHHad TI'yMaHHTApHO-TEXHOJOrHYecKaa akamemma, 2014.— 97 c¢.— Pexum pgocTyra:
http://www.iprbookshop.ru/27214.— 5BC «IPRbooks», 110 map oo

2. JIONOJIHHT e/ IbHAS JIHT epaTypAa:

1. Yepnnim A. C. PacueT ocHoBaHHI H yHIaMeHTOB [ D1eKTpoHHBIH pecyp c]: yuebHoe riocodHe/
Yeprpim A.C., Kamauyk T.I'., KymHkos I'.B.— OIeKTpOH. TEKCTOBLIE JaHHbIE.— benropo: benropoackHii
rocygapcTBEHHBIA TEXHOMOrH4Ye cKHHA YHHBepcHTET HM. B.I'. I1lyxosa, Ob5C ACB, 2014.— 83 ¢.— Pexam
noctyra: hitp //’www.iprbookshop.ni/28392.— 3BC «IPRbooks», o rapomw

2.Anexcees C.I1. MexaHHKa rpyHTOB, OCHOBaHHA H (PyHaMeHThI [ DIeKTpOHHBIH pecypc]: yuebHoe
rioco0He/ AnekceeB C.I1., Anekcees I1.C.— DJeKTp 0H. TEKCTOBBIE JJaHHbIE.— M. : YuebHO-MeToJHYe CKHIA LIEHTp
110 o0pa30BaHHIO Ha JKeJIe3HOopoKHOM TpaHcriopTe, 2014.— 332 ¢.— PexxuM JocTya:
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