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Puc. 1.4.
OOt BHJ IITyOHHHOH MapKH (oOcajHas Tpyda),
IpeJJHAa3HAaYeHHAs IS OIpeelIeHNI HIDKHEH IPaHHIIb]
CKMMaeMOI TOJIIH IPYHTOBOI'O MAaCCHBA B HATYPHBIX YCIOBHSIX

Codepxcanue omuema

OTYET OOJIKEH CONEPKATE:

[lems paboTHI.

Hcrons3yeMoe 000py10BaHHE.

OrmcaHue IIPOBEAeHH S 1adopaTOPHOH padbOTHI.
BEIBOJIHI.

B =

K OHMPOJIbHbBIE 601POCHI

1. Yro Takoe Jie) OpMaITHOHHEBIE MAPKH H KaK OHH pa3MeIlarTcs?
2. JlafiTe cXeMaTHYECKYIO KJTaCCH(HKALIHMIO MHHEPAJIOB IT0 HX XHMHYECKOMY COCTaBY.

3. TexHuyeckoe 3aJjaHHe Ha ITPOH3BOACTBO H3MepPeHHH JAedopMaiiii OCHOBAaHHI
(PYHIAaMeHTOB 3JaHHHI H COOPYKEHHH.

CnHCcoK JIUTepaTypbl
Ilepevyennb 0CHOBHOI JIMTePATYPbI:

10. bapmenkoBa E.B. Pacuer cHcTeMbl 37aHHe - (yHIZaMEHT - OCHOBAaHHE C
HCITOIIb30BAHHEM MOJENIH JIBYXCIOHHOH OalKH Ha VIIPYTOM OCHOBAaHHMH BHHKJIEPOBCKOrO THIIA
[DnexTnoHHkI necvnel: vue6Hoe mocobtue/ hanmenkoBa E.B.— DneKTpoH. TeKkcTOBBIE JaHHbIe. — M.

ALt h g iBepener, Ait [l Bp Mema, OBC ACB, 2015 —

CepTudikar: | 12000002A633E3D113AD425FB50002000002A6 1/40439.— 5BC «IPRbooks», mo mapomnro
BHE,EI,EJ"IELI,I UJEEEFHGEE TateRHa HHEHGEH,D,[JUEHEI HPDI_H_ILI?I pec}z:pc] METG,[[H"IE CKoOe HGCG@HE K

Hencteutened: ¢ 20.08.2021 no 20.08.2022

VIEHTOB I10 HAITPaBIEHHIO MOATOTOBKH 270800.62
Wi LpuUriicibvi Uy nipupruin  aiiponibuidicinoe 3 TPAKIAHCKOS CTPOHTCIIb GT]?J-IC!I}})J"'r — BHEI{TPGH.
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TeKCTOBBIe  JaHHBIe.—  UYepkecck:  Cepepo-KaBkaszCkas  TIOCYJZapCcTBEHHas  I'YMaHHTapHO-
TexXHolmornyeckas akagemus, 2014.— 97 ¢.— Pexum pocryna: http://www . iprbookshop.rw/27214.—
OBC «IPRbooks», 1o mapomto

12,  Yepnpon A.C. PacyeT OoCHOBaHHH H (DYHJAMEHTOB |DIEKTPOHHBEIH pecypc|: yuyeOHOe
nocobne/ Yepnpmu A.C., Kamauyk T.I'., Kymukop I'.B.— DnekTpoH. TeKCTOBBIE JaHHBIe.— bBenropox:
benropoackui rocymapcTBEHHBIH TeXHONMOrHYeCKHH YHHBepcuTeT M. B.I'. Illyxosa, DbC ACB,
2014.— 83 ¢.— PexumM goctymna: hitp://www.1prbookshop.ru/28392.— 3BC «IPRbooks», mo mapomo

Ilepevenn A0NOTHHAT eJIbHOM JIMTEPATYPbI

1. AnekceeB C.M. MexaHuka TpPyHTOB, OCHOBaHHS H (PYHJaMeHTHI |OIeKTPOHHBIH
pecypc|: yuebHoe nmocodne/ AnekceeB C.M., AnekceeB I1.C.— DneKTpOH. TEKCTOBBIE JaHHbBIe.— M.:
Y4yeOHO-MEeTOAHMYECKHH LIEHTP IT0 00pa30BaHHIO Ha KeJIe3HOI0POKHOM TpaHcropTe, 2014 — 332 ¢.—
Pexam goctyma: http://www.1prbookshop.ru/45278. — BEC «IPRbooks», mo mmapoimo

2. CIT24.13330.2011. Cpaitnbeie ¢pyHAaMeHTH. — M., 201 1.

3. CII126.13330.2012. @yHaaMeHTHI MaIllHH ¢ JHHAMHYECKHMH HarpyskamMu. - M., 2012.

4, CII 25.13330.2012. OcHoBaHHI H (PYHJAaMeHTHI Ha BEYHOMEP3IBIX I'pyHTax. — M.,
2012.

J. CII 47.1333.2016. HMHXeHEpHBIE M3BICKAHHSI IS CTPOHTENILCTBA. (OCHOBHBIE
ronoxkeHus. — M., 2016

JlabopaTopHas pa6éoTa N°2.
U3MEPEHUE YCUJIUU B ®YHJJAMEHTAX I1PU IIOMOILIIU KOMIIAPATOPA /IJIUHDI
2.1.1EJIb 1 3AJTAYH PABOTHI
[lems paboTHl — O3HAKOMIEHHE C METOJHKOH H3MepeHHS AeopMali (yHAaMeHTOB 3JaHHH H
COOPYKEHHH.
CopepkaHHe paOOTHI: METOAHKAa YCTAaHOBKH MAapOK Ha (PYHJIaMEHTHI, YCTPOHCTBO KOMIIapaTopa
JUIMHEL 1 TIPHHIAIT €70 padoTel, 00padoTKa pe3yiIbTaTOB H3MEPEHHH.
Koz, popMynmHpoBKa KOMIIETEHIMH

CriocoOGeH TIIPOBOMHTE PpacueTHOe OOOCHOBAHHE M KOHCTPYHPOBAHHE CTPOHTEIBHBIX

KOHCTPYKIHH 3JJaHHH H COOPYKeHHH ITPOMBIIIIIEHHOIO H IrpakaaHckoro HazHaueHHS (ITK-
3)

2.2.TEOPETHYECKOE OBOCHOBAHHE
BermmonmHeHre  maGopaTOpHOH ~— paOOTBI  COCTOMT B HCCIEJOBAaHHH  HaIIPSDKEHHO-
Te(OpMHPOBAHHOIO COCTOSHHS Kelle300eTOHHBIX (PYHIAMEHTOB H KOJIOHH 3J[aHHH H COOPYKeHHH,
3HAYEHHS YCHIIMH B KOTOPBIX ITO3BOJINT YTOYHHTh PAacCYETHYIO CXEMY ITOCIIeOHHX H IIPHBENET B
KOHEYHOM HTOr'e K 3KOHOMHH pacxXojla MaTepHaJIOB.

2.3.JIPAKTUYECKOE HCIIOJIb30OBAHHUE PE3VJIbTATOB HUCCJIEJJOBAHUI
[Ipu pacyere pyHIaMeHTOB 3JaHHIH H COOPYKEHHH.

2.4 AIIITIAPATYPA 1 MATEPHAJIBI
-(pparmMeHT Kee300eTOHHOH KOHCTPYKIHH C 3aJleJTaHHBIMH B HEM Ha paccTOSHHH 5S00MM ApyT OT
Ipyra MapKaMH, aHKepaMH JIJIS 3aIl[HTHEIX KPBIIIEK H 3aII[HTHRIMH KPBIIIIKaMH,
-THIpaBIIMYECKHH TIPeCC;,

- AOKYMEHT nognucad - 71T 1acoBOT'O THIA.
3NEKTPOHHOWM NOANUCLIO
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 IUKE BE3OIIACHOCTH
Bnapeneu; lleBayxoea TateAHa AnekcaHapoBHa

YCKAKOTCA CTYACHTERIL, ITPOIICAIIHE HHCTPVYKTAXK 11O

[encteuteneH: ¢ 20.08.2021 no 20.08.2022 X JIHIT, B TOM HHCJIC CTYJACHTOB, HE ITPHHIMARIITHX
y4acTHE B BBIIIOITHEHHH JAaHHOH PAaOOTHI, B 30HE BHIITOIHEHH paﬁm‘ 3aITPCIIAcT CAL. HpII ITPOBEACHHI
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HCIIBITAHHH JOIKHO OBITH CMEINAaHHOE OCBEIlleHHE, TO €CTh ©CTeCTBEHHOE H HCKYCCTBEHHOE, UTO
O0ECIIEUHBAET OCBEINEHHOCTD 30HLI HCIILITAHHI B COOTBETCTRBHH ¢ TpeOoraHmsaMu CHuII.

2.6.METO/INKA 1 IIOPA/IOK BBIITIOJIHEHUA PAGOTbDI

2.6.1.METO/NKA YCTAHOBKH MAPOK HA ®YH/IAMEHTHGI

Ha ¢parmenre ¢ynmamenrta(Prc.2.1,6) nmpu nmomomu 1madinoHa (Puc.2.1,a) mpocBeplIHBarOT
THe3fa o padoune MapkH 1 (Puc.2.1.r) M mon aHkepa 5 IJIS KPeIJIEHHS OCHOBAaHHMS 3 3aI[HTHOH
KPBOIKH 4, KOTOPEIE aBTOHOMHO YCTaHABIIMBAIOT Ha CKPEIUISIOIIEM PacTBOPE.

2.6.2.YCTPOHMCTBO KOMITAPATOPA IVIMHBI 1
ITPUHIIHUII EI'O PABOTHBI

B nemix nsMmepeHHsa AedopMalii MexXay ABYMS MapKaMH YCTaHOBIEHHBIMH B KOHCTPYKIIHH
(pyHIZaMeHTa BAOIb JeHCTBHS YCHIIMH HCITOIB3YIOT KOMITapaTop MIHHEL 1 (Prc.2.2), KOTOPEIH HMeeT
IBE KOHHYECKHE HOXKKH OIMPaHHs. HEITOABHKHYIO 2 U ITOJBHKHYVIO 3,

L=

10 e £ S
r;l e S 7/ (& MPHMHIL
- 5 pacmbep

Puc.2.1.

MeToamka ycTaHOBKH MapOK Ha (pparMeHT (pyHIaMeHTa JJId
H3MepPeHHs Jie() OpMaIlHii KOHCTPYKIIHH ITPH Iepefade HarPy3KH.

COEQHHEHHYI0 PABHOIUIEYHO 4epe3 (PHKCHPOBAHHYIO OIIOPY B Telle KOMIIApaTOpa C BBIABHKHBIM
IIITOKOM HHAHKATOPa YacOBOI'0 THIIA 4, 3aKPEeIUIeHHOTO Ha KOPITYCe KOMIIapaTopa.

Koprryc xommaparopa JiHEI (aBTopsl - H.B. I'aBprnoB 1 B. M. KpelxkaHOBCKHIT) ¢ Jep/KaTeleM
H STAJOHHBIH ITa0JIOH O BBEOIOITHEHBI M3 APEBECHO-CIONCTOIO IUIACTHKA, MMEIOIIEr O OJHMHAKOBEI C
KeIIe300eTOHOM KO3( (pHITHEHT TEIUIOBOro pacmmpeHHs. Kak paOoune Mapkun 7 Ha (parMeHTe
¢yHIamMeHTa 8, TaKk H MeTalUIMYeCKHE BKIQABIIN © Ha OTAJIOHHOM IHa0lIOHE S5 OTCTOAT
COOTBETCTBEHHO APYr OT Apyra Ha paccTosHHH S00MM (Ha TakoM K€ PacCTOSHHH PacITOIOKEHBI
HO’KKH KOMITapaTOpa JJIHHEI). HauaasHble HIIH HYIIEBBIE TIOKAa3aHH S CHHMAIOT ¢ HHIHKATOpa 4YacOBOTO
THIa 4 IIyTeM YCTAaHOBKH HOKEK KoMITapaTopa

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Puc. 2.2.
Y CTPOHCTBO KOMIIapaTopa JIHHEI H IIPHHIHIII €r0 PaldOoTHI.

IUIMHBL B THE3Ja STAJIOHHOrO ImalimoHa. 3areM, IMOAOOHBEIM K& 00pa3zoM CHHMAIOT ITOKa3aHHS C
pado4ynx MapoK 7, YCTaHOBIIEHHBIX Ha (parMeHTe (pyHIamMeHTa (IIpH4YeM, KOHCTPYKIHS B 3TOT
MOMEHT He 3arpyskeHa). PasHHIla MeXIy ITOKa3aHHSIMH HHIHKATOPa, CHATHEIMH ¢ 3TaJIOHHOI'O ITa0I0Ha
H (parMeHTa (PyHAAMEHTa, IIPHHHMAIOT 3a HYIIEBble. 3aTeM, ()parMeHT KOJIOHHEI ITOMEINAKOT ITOJ
THAPABIHYECKHH IIpecC M IPHKIAALIBAIOT VCHIIME IIepBOH CTVIIEHH 3arpykKeHHS. BrInepKusas
HArpy3Ky 0Oe3 H3MEHEHHS, IIPOM3BOLST CHSITHE ITOKa3aHMH MeXAY padounmu Mapkami. IIomoOHO
MIPEABIAVIIIMM JIEHCTBHAM, HaXOMAT PasHHIY MeEXAY IIOKa3zaHHSIMH HHAHKATOpa, CHSTBIMH C
ATAJIOHHOrO IMaldiIoHa H ¢ pabouymxX MapoOK Ha BTOPOH CTVYIIEHH Harpy:XeHHS PasHHI[a Mexmy
HYIIEBBIMH IIOKA3aHHSMH M Ha TEPBOH CTYIIEHH HarpykKeHHS OaayT COOTBETCTBVYIOIIYIO BEIIHUHHY
neopMali KOHCTPYKIHH. TakuM oOpa3oM, IIOBTOPSEOT H3MEPEeHHS Ha KakKJOH CTYIIeHH
HarpykeHHs (B VIIPYTOH CTafuH paOOThl KOHCTPYKIHMH, TO €CTh 0e3 JOBEIEHHS IIOCIETHErO 0
pa3pyIIeHHsI) M TOTY4YeHHbIe 3HaYeHHS AedopMarpii 3aHocST B TaOmmiy. McCIomb3ys H3BeCTHBI
MOJIYIL Jepopmali MaTepHana (pparMeHTa KOHCTPYKIHH (7Kelne300eTOH), uepe3 JedopMalim
OIPEIEIISIIOT YCHIIMSA B KOJIOHHE Ha KaXJIOH CTYIIEHH HarpyKeHHI. (COITOCTABIISIOT PAaCUYETHBIE
3HAYEHH S YCHJIMH B KOHCTPYKI[HH C ITOKa3aHHSAMH THIPaBIIMYeCKOro Ipecca. BennunHa pacxoxIeHH
(M1 AKCIIepHMEHTAIbHBIX HCCIIEAOBAHMI, IIPHYEM, B CIIy4ae IIOBEPEHHOIO IIpecca) He JOIKHA
IpeBbOIaTh 15%. B MpOTHBHOM CiTy4ae, SKCIIEPHMEHT ITOBTOPSIOT 3aHOBO.
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NOKYMEHT NOAMNUCAH
SNEKTPOHHOWM MOANMUCHIO

BRI ™

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa , 2 3

[NeiicTauteneH: ¢ 20.08.2021 no 20.08.2022 OJIOHH Ha CKJIaJA€ KJIITHKEPa

bPSHCKOTO IIeMeHTHOTro 3aroga (1980r.)
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. [28 M.

Puc. 2.4.
TapHpOBOYHBIH Ipa)HK 3aBHCHMOCTH "TepopMaIlis - ycrine"

Coodepacarnue omuema

OTYET TOIKEH COAEPKATH:
[{lems padoTHhI.
Hcrons3yeMoe 000py10BaHHE.

OrmcaHue IPOBEAEHH S 1ad0opaTOPHOH PabOTHI.
BBIBOIHI.

= o=

K OHMPOJIbHbBIE 601POCHI

| MeToanka yCTaHOBKH MapoK Ha () YHIaMEHTHI.
2. YCTPOHCTBO KOMITAPATOPa JJIMHEL H IIPHHIHIL €0 padOTHI.
3 M3Mepenne pedopmaliii KOIOHH.

CnHCcoK JIUTepaTypbl
Ilepevyenn 0CHOBHOI JIMTePATYPbI:

1. BapmenkoBa E.B. Pacyer cHcTeMsl 37aHHe - (yHIZaMeHT - OCHOBAaHHE C
HCIIONIb30BAaHHEM MOJEIIN JIBYXCIIOHHOH OalkM Ha YIPYTOM OCHOBAHHH BHHKIIEPOBCKOIO THIIA
| SneKTpOoHHBIH pecypc|: yueOHOe mocoone/ bapmenkoBa E.B.— DneKTpoH. TeKCTOBBIE JaHHBIe.— M.
MOCKOBCKHH I'OCYAapCTBEHHBIN CTPOHTENBHEI YHHBEPCHTET, AH I Op Memna, 5bC ACB, 2015.—
35 ¢.— Pexamm moctyma: http://www.iprbookshop.ru/40439.— 5BC «IPRbooksy, 1o mapormto

2. OcHoBaHHS H (PYHIAaMeHTHI [ONIeKTpPOHHBIN pecypc|: MeTommdeckoe ITOocOOHE K
NOKYMEHT MOAMNMUCAH VIEHTOB II0 HaIlpaBIeHHIO IOATOTOBKH 270800.62
SNEKTPOHHOW NMOANNCHIO I TpaXXJTaHCKOe CTPOHTEILCTBO»)/ — OIeKTPOH.

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneuy: WebBayxoea TaTbAHa AnekcaHOopoBHa Kapxasckas I'OCyAapCIBCHHAMN I'yMaHHTapHO-

M gocrtymna: http://www.iprbookshop.rw/27214 —
NencrenTened: ¢ 20.08.2021 no 20.08.2022
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3. Yepupnn A.C. PacyeT ocHOBaHHMHI M (pYHIZaMeHTOB | NMeKTpOHHEII pecypc|: yueOHOe
nocobue/ YepHsmn A.C., Kamauyk T.I'., Kymukos I'.B.— DOrekTpoH. TeKCTOBBIE JJaHHBIE.— belropon;
benropoackui rocygapcTBEHHBIH TeXHONMOIrHYeCKHH YHHBepcuTeT M. B.I'. Illyxosa, DbC ACB,
2014.— 83 ¢.— Pexum goctyma: http:// www.iprbookshop.ru/28392.— 3BC «IPRbooks», 110 mmapomo

10.1.2. IlepevyeHb JOMOJTHHUT eJILHOH JIMTEPATY PbI

I. AnekceeB C.M. MexaHnKka TPYHTOB, OCHOBaHHSI H (yYHIaMeHTHI |ONeKTpOHHBII
pecypc|: yueOHoe nmocoone/ AnekceeB C.U., AnekceeB I1.C.— DnIeKTpOH. TEKCTOBBIE JaHHBIe.— M.:
YuyeOGHO-METOAHMYECKHH LIEHTP IT0 00pa30BaHHIO Ha KEJIE3HOLOPOXKHOM TpaHcropre, 2014.— 332 ¢.—
Pesxxzv octyra: http://www .iprbookshop.1ru/45278 — 3BC «IPRbooks», 1mo mapoimo

2. CII24.13330.2011. Cpaitapie pyHIZaMeHTHI. — M., 2011.

3. CII26.13330.2012. OyHIaMeHTHI MaIlMH ¢ JHHAMIYECKHMH Harpyskamiu. - M., 2012.

4. CIT 25.13330.2012. OcHoBaHHI H (PYHJAaMeHTHI Ha BEYHOMEP3IBIX I'pyHTax. — M.,
2012.

J. CII 47.1333.2016. HMHXeHepHBIe M3BICKAHHS I CTPOHMTENhCTBA. (OCHOBHBIE
ronoxkeHud. — M., 2016

JlabopaTopHas pa6éoTa N23.
OINPEJIEJIEHUE BO/IOHEIIPOHUILAEMOCTH
KEJIEBOGETOHHbLIX ®YH/IAMEHTOB

J3.1.11EJIb U 3AJIAYI PABOTHBI
[lems paboThI — O3HAKOMIIEHHE C METOAHKOH OIIpelelIeHHS BOMOHEIIPOHHIIAEMOCTH OeTOHHBIX
00pasIIoB.
Coxepxanie padoTHI: ITOATOTOBKA OETOHHEIX O0pas3I[OB, YCTAaHOBKAa OSTOHHBIX O0pas3l[OB B padoure
IIUIMHIPEL M HCIIBITATEIIRHBEIH CTEHJ, METOAHMKA ITPOBeIAcHHSA JTadopaTopHOH padoTrel H 00padoTka
PE3VIILTATOBR HCITBITAHHI.

Kon, popMyTmHpoBka KOMIIeTe HIJHH

Crioco0eH TIPOBOMHUTH pacueTHoe OOOCHOBAaHHE M KOHCTPYHPOBAHHE CTPOHTEIBHBIX

KOHCTPYKIHH 3JaHHH H COOPYKEeHHH ITPOMBIIIIIEHHOTO H IrpakaaHckoro HazHaueHHI (I1K-
3)

3.2TEOPETMYECKOE OOCHOBAHUE
BrirmonmHeHne j1aboparopHOH palOTBEl COCTOHMT B  HCCIIEAOBAHHH BOJIOHEIIPOHHI[AEMOCTH
OeTOHHBIX H3JIeNHi (B TOM 4HcIIe, (PYHIaMeHTOB), KOTOpas 3aBHCHT KaK OT KadyecTBa HHEPTHBIX
(mmeGeHb, OTCeB, T'PaBHIl, ITeCOK) H aKTHBHBIX (I[eMeHT BOJa, XHMHYeCKHe J0OaBKH) COCTaBIISIOIIHX
OeTOHAa, TaK M KauyecTBa VIUIOTHEHHSI H TEMIIEPaTYPHO-BIAXKHOCTHOIO peKHMa XpaHeHHS OeTOHHBIX
00pasIOB.

3.3.JIPAKTHUYECKOE HCIIOJIb30BAHUE PE3VJIbTATOB HCCJIEJJOBAHNI
[Ipn 1mpoekTHpoBaHHMM cOcCTaBa OETOHHOH CMeCH I (PyHJaMeHTOB (B TOM YHCIE H CTE€H
IIOJIBAJIOB), 3ariIyOJIeHHBIX HHJKE€ YPOBHS I'PYHTOBEIX BOJ HJIH PACIIOIOKEHHBEIX B 30HE JEHCTBHS
HAITOPHBIX BOJI.

3.4 AIIITAPATYPA 1 MATEPHAJIBI
-CTEH]I A1 HCITBITaHHS OeTOHHEBIX 00pas1[OB HA BOJOHEIIPOHHI[AEMOCTE,
- IPUTHHAP-(opMa B BHJe YCEYEHHOI'O KOHYCa JUIS H3T OTOBJIEHH I OETOHHBIX 00pasl[OB;

el e ke ."'1.'"'."!"!"'!"!"

AOKYMEHT NoannMcAH
SNEKTPOHHOW NOAMUCHIO
CeptudukaTt: | 12000002A633E3D113AD425FB50002000002A6

Bnapeneu,; lebayxoea TaTeAHa AnekcaHapoBHa '(IJDJ]II'
1 3

Neitdtantenei: ¢ 20.08/2021 ho 20.08.2022 3b00BOH HApe3KOH B HHJKHEH YacTH,
“THIPABIIYECKHH TIPEce.
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3.5.VKA3ZAHHNA 11O TEXHHUKE BE3OITACHOCTH
K BeIOTOMTHEHHIO T1a00paTOpHOHN PaboThl JOIMYCKAXOTCS CTYASHTHI, IIPOILISAIIIHE HHCTPYKTAXK I10
TeXHHKe Oe30ImacHOCTH. HaxXoXxIeHie IMoCTOPOHHHX JIHI[, B TOM YHCJIE CTYAEHTOB, He ITPHHIMAIOIIHX
Y4YaCTHE B BBITIOJITHEHHH JaHHOH paOoThHI, B 30HE BBINIOIHEHHS padoT 3arpemacTcs. [Ipu mpoBeaeHHH
HCIIBITAHHH JOIKHO OBITH CMEINAHHOE OCBEIleHHE, TO €CTh €CTeCTBEHHOE H HCKYCCTBEHHOE, UTO
O0ECIIEUHBAET OCBEINEHHOCTD 30HLI HCIILITAHHI B COOTBETCTRBHH ¢ TpeOoraHmsaMu CHuII.

3.6.METO/IUKA U IIOP/IOK BBIIIOJIHEHN A PALOTbDI
3.6.1.110/I OTOBKA BETOHHBIX OBbPA3IOB

B OeToHOMeEINIANIKE WIH BPYYHVIO ITPHT OTABIMBAIOT OSTOHHYIO CMECH OIIPEJIEIIEHHOI'O COCTaBa
H 3allONHSIOT ¢ COOMIOJIEHHEM COOTBETCTBYIOIIEH TEXHOJIOTHH (HaHeCeHHe Ha BHYTPEHHIO
ITIOBEPXHOCTh METAJUIHYECKOH (DOPMBI B BHJE YCEYeHHOI0 KOHYCa KOHCHCTEHTHOH CMasKH, YKIaJKa
OSTOHHOH CMECH B TPH 3Tala C INTBIKOBAHMEM KaKIOI'O CIIOS CTAaHIAapPTHBIM ITIAJKHM CTEPKHEM 25
pa3 IO CIHpaIH OT MepH(epHH K IEHTPY, Cpe3ka H3IIHIIKOR OeTOHA BPOBEHD C BepXHEH ITIIOCKOCTHIO
IIIHHpa) MeTauHndeckHe (opmbl. OOpasel] B (opMe HAKPHIBAIOT ITOIMHATHIEHOBOH IUIEHKOH H
OCTaBIISIEOT Ha 24 uyaca B IOKoe IpH KoMHarHOH Temreparype (18°- 20Y). Ha cmexyrommiil aeHb
oOpazel] H3BJIEKAOT H3 INUIHHAPA-(QOPMBI H ITIOMEIIAIOT BO BIIAXKHYIO Cpely (B BOAY IIPH TeMIlepaType
18- 20Y) mo momHoro HaGopa IPOEKTHOH IpouHocTH (28 cyTok). ITo HcTedyeHHe cpoKa XpaHEHHS,
oOpa3zell H3BIEKAOT M3 BIa)KHOI CPeJbl H OCTABIIOT ITPH KOMHATHOH TeMIlepaType Ha 2-34yaca (B
I[eJISIX HCITapEHHS BIIAarH ¢ IIOBEPXHOCTH 00pasia).

3.6.2.YCTAHOBKA BETOHHBIX OBPA3IOB B PABOUYNE
MUJIMH/APHI 1 HCIIBITATEJILHBII CTEH/I.

Ha »rmekTpHUYecKyIO MedKy CTaBAT €MKOCTh H PacIUIaBIIIOT ITapaHH ¢ KaHH(OIbio. B
ITOITYYEHHOM PacTBOpe(ITyTeM BpallleHH ) HAaHOCSAT pacIUIaBIEHHYIO CMech Ha OOKOBYIO ITOBEPXHOCTE
OeTOHHOro oOpasIia (TOMNIIHHA CIIO JOIKHA COCTaBHTE B Ipefenax 0,5-1,0nvm.

3areMm, oOpazer; 1 (Pmuc.3.6.1.) BIIpecCOBBIBAIOT Ha THAPABIHYECKOM IIpecce B Padbouyro

METaJUIHYECKYE0 (OopMy 3, BBIIIOJHEHHVIO TOKE B BHJE YCEYEHHOIO KOHYCa C Pe3bOOBBIM
COeIJHHEHHEM B HIJKHeH dYacTH (BeIMYHHA YCHJIHS YCTAaHABIHBAETCS OIBITHBIM ITYTEM H JOIKHA
o0eCITleynTh VIUIOTHeHHe Mapa(pHHOBOH OOCONMOYKH TakHM oOpa3oM, 4YTOOR OBINIa HCKIFOYeHa
(pHIIBTPALIMH BOABI MeKAY 00pasIoM H MeTallIMYeCKHM IHJIHHIAPOM ITPH ITPOBEIEHHH HCIIBITAHHI).
Ha KOIbIEBYIO TTOPHCTYIO Pe3HHY 4 HAHOCST TOHKHH CJIOH KOHCHCTEHTHOH CMAa3sKH, YKIIAJIbIBAIOT
TIOCIIETHIOK0 B JHHIIEBYIO YacTh IIIMHAPA D> H, 3aTeM, IIPH ITOMOIIH PhIYaroB 6 BKPYUHBAIOT padouHii
IUIHHIP ¢ 00pas3ioM B JHHUIIEBYIO YACTh.

3.6.3. METO/IUKA ITPOBE/IEHHI S IABOPATOPHOHN PABEOTHI 1 OBPABOTKA
PE3YVJIbTATOB HCIIBITAHUII.

Ha momaroriem tpyOorporoge 12 OTKPBRIBAIOT 3allOpHOE VCTPOHCTBO 13 H IIPH ITOMOIIH
KOMITpeccopa / HarHeTaroT BO3AYX 10 1o TpyOoImpoBoy 8 B BEPXHIOK YaCTh €EMKOCTH 9 IS BOZIEI C
nonyc(epHYecKHM TOKPEITHEM. BO3AyX IIOJ HAITOpOM BBITECHSET BOAY 11, KOTOpas ITOCTYIIaeT B
HHKHIOIO YacTh O€TOHHOrO oOpaslia. /[aBjIeHHe B CHCTEME ITOCTENeHHO (B TeYeHHe 2 YacOB) JOBOJST
10 2 atMoc(ep H IepeKpHIBAIOT 3allOpPHOE YCTPOHCTBO 13. B ciaydae OTCYTCTBHS Te4eH, BEICTaBIIEHHOE
110 MaHOMeTpY 14 mgaBiIeHHe BBIICPKHBAIOT B TeueHHe 10 4yacoB. Uepes 16 yacoB BHHMATEIILHO
OCMaTpHBaroT oOpa3sell H B clIy4ae OTCYTCTBHS IISATEH Ha BEPXHEH TUIOCKOCTH oOpaslfa, CUHTAI0, YTO
IaHHBIH OO0paseH BBIJEP Kal HCITBITAHHS Ha BOJOHEIIPOHHIAEMOCTH ITPH COOTBETCTBYIOIIEH CTYIIEHH

3arpyKeHH .
[IomoOHEIM 00pa30oM ITPOBOISAT HCIILITAHM S IIIECTH 00pasIioB - OHM3HEL[OB. Ecim 13 6 o0pasioB B 4 HE

AOCKYMEHT, MNOANUCAH ISTEH. CUMTAIOT 4YTO OETOH COOTBETICTBVET IIO

SNEKTPOHHOW NOAMNUCHLIO ? Y
Ceptdukar: ' 12000002A633E3D113AD425FB50002000002A6 bl wiH 20 M BomsHOro cromba). B cmyuae
Bnageneu; LlleBayxosa Tateana AnekcaHapoBHa BBEICOKHM KJIIACCOM IIO BOJOHCIITPOHHITACMOCTII,

TSIIbHOCTH (ETGPEUI CTVIICHD - 4 dTM, TPETBA - O H
Nencreutened: ¢ 20.08.2021 no 20.08.2022

e RV
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Ha ocHOBaHIMH HCIIBITAHHS IIIECTH 00Pa3I[OB - OJIM3HEIIOB OT KaXKIOH ITapTHH OeTOHA,
COCTABJISIOT COOTBETCTBYIOIIHH OTYET 10 IPOBEAEHHIO HCIILITAHHH, KOTOPBIH ITPESOCTARIISIOT
3aKasuHKy.

Coodepacarnue omuema
OTYET JOJIKEH COAEPIKATE:

[{lems padoTHhI.

Hcrons3yeMoe o00pyIOBaHHE.

OrmcaHue IPOBEAEHH S 1ad0opaTOPHOH PabOTHI.
BBIBOIHI.

= o=

KoumponwsHsie 6onpocel
I IpuroroBineHne OTOHHON CMECH.
BpeMs 1o nomHoro Hadopa ImpoeKTHOH ITPOYHOCTH.
OrpeesieHHe BOAOIIPOHHIIAEMOCTH OeTOHa.

W=

Cucok JIUTepaTyphbl
IlepevueHh OCHOBHOHN JIMTEPATYPhI:
1. bapmenkora E.B. Pacuer cucTeMBl 3gaHHe - (yHIaMeHT - OCHOBaHHE C
HCIIOIIb30BAHHEM MOJEIHM JIBYXCIOMHOH OalKH HA YIIPYTOM OCHOBAaHHH BHHKIIEPOBCKOI'O
THIIa |OnekTpoHHBID pecypc|: yueOHoe 1mocoOme/ bapmenkoBa E.B.— D3mekTpoH.
TEKCTOBBIE JaHHBIE.— M.. MOCKOBCKHH TI'OCYAApCTBEHHBLIN CTPOHTEILHBIH YHHBEPCHTET,
An Ilm 3p Memma, 3bC ACB, 2015— 35 c¢— Pexum [gocryia:
http://www.iprbookshop.ru/40439.— 5B5C «IPRbooks», mo mapomo
2. OcHoBaHHA H (PYHAAMEHTEHI | DIeKTPOHHBIH pecypc|: MeToandeckoe rmocodHe K
BBITIOJIHEHHIO KYPCOBOT'O ITPOEKTHPOBAHUS IS CTYICHTOB IO HAIIPABIIEHHIO IO OTOBKH
270800.62  «CtpomrenbcTtBo»  Ipodmas  («IIpoMbeIlllIEHHOE M TpaXKJaHCKOE
CTPOHTENHLCTBO»)/ — DOIIEeKTPOH. TeKCTOBBIe JaHHBIe.— UYepkecck: CeBepo-KaBkazckas
TOCYAAPCTBEHHAS T'YMAaHHTapHO-TeXHOJIOTHYecKas akagemusa, 2014— 97 c¢.— Pexum
nocryma: http://www.iprbookshop.ru/27214.— 35bC «IPRbooks», 1o maporro
3. Yepneim A.C. PacyeT OCHOBaHHH H (pYHJaMeHTOB |OJIeKTPOHHBIN pecypc|:
yyeOHoe 1mocodmne/ Yepneim A.C., Kamauyk T.I'., KymikoB I'.B.— DOIeKTpoH. TEKCTOBBIE
TaHHbIe.— benropon: bearopoackui rocyqapCTBEHHBIN TEXHOIOTHYECKHH YHHBEPCHTET
nm. B,  Illyxoea, 3bC ACB, 2014— 83 c¢— Pexmm JgocryIa:
http://www.iprbookshop.ru/28392.— 5BC «IPRbooks», o mapomo
IlepeveHDb JOMOJHHAT eJIbHOM JIHTEPATYPHI
I. Anekceer C.M. MexaHnka TI'PYHTOB, OCHOBaHHI H (QYHIAMEHTHl [OIIeKTPOHHBII
pecypc|: yuebHoe mocoone/ AnekceeB C.U., AnekceeB I1.C.— DnIeKTpOH. TEKCTOBBIE JaHHBIe.— M.:
Y4yeOHO-METOAHMYECKHH LIEHTP IT0 00pa30BaHHIO Ha KEJIE3HOLOPOXKHOM TpaHcropre, 2014.— 332 ¢.—
Pesxxzv octyra: http://www .iprbookshop.1ru/45278 — 3BC «IPRbooks», 1mo mapoimo
2. CII24.13330.2011. Cpaiinbie pyHIaMeHTH. — M., 201 1.
3. CII26.13330.2012. OyHIaMeHTHI MalllMH ¢ JHHAMIYECKHMH Harpyskami. - M., 2012.
}. CIT 25.13330.2012. OcHoBaHHgI H (PYHIAMEHTHI Ha BEUYHOMEP3IBIX IpyHTax. — M.,
2012.
3. CII 47.1333.2016. HMHXeHepHBle M3BICKAHHS I CTPOHTENhCTBA. (OCHOBHBIE
ronoxkeHus. — M., 2016

JlabopaTopHasa pa6éora N°4,

AOKYMEHT MOANMMCAH M BETOHA ®YH/IAMEHTA
3NEKTPOHHOW NOANUCHIO
Ceprucbukar:  12000002A633E3D113AD425FB50002000002A6 1 OTPbIBA
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

[AYUH PALOTHEI
Nencreutened: ¢ 20.08.2021 no 20.08.2022 [
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[[emr paloOTHI — O3HAKOMIEHHE C METOQHUKOH OIPeAelIeHHSI ITPOYHOCTH OETOHA METOAOM
OTPHIBA.
ComepxaHie paboTHI. TeOpeTHUYECKOe OOOCHOBAHHME, YCTPOHCTBO M IIPHHIMII paboThl ITpHOOpA,
IIPOBEJIEHHE HCCIENOBAHHH M 00padOTKa pPe3yIIbTaTOB HCITBITAHNH.
Kox, popMymHpoBka KOMITETE HIIHH
CriocoOGeH IPOBOMHUTH pacueTHOe OOOCHOBAHHE M KOHCTPYHPOBAHHE CTPOHMTEIBHBIX

KOHCTPYKIHI 3JaHHI H COOPYKeHHI ITPOMBINIIIEHHOIO H rpakaaHckoro HazHaueHHST (ITK-
3)

4.2.TEOPETHYECKOE OBOCHOBAHHE

[IpouHocTs O€TOHA Pa3sNMUYHBEIX KOHCTPYKINIH B HATYPHBIX VCIOBHSX OCVYIIECTBIISIOT
pasIHYHBIMH CITocOOaMH, B TOM YHCIIE H METOAOM OTphIBa. B HacTodllee BpeMs IS ATHX IEJIeH
HCITONIB3YIOT, BRIMTYCKAEMBII IIPOMBIIIUIEHHOCTRIO, ITOPTATHBHBIN IIPHOOP, KOTOPRI 00IagacT PSaoM
HeJJOCTAaTKOB:

-BBICOKASI CTOUMOCTBH M OTHOCHTEJIbHAS T'POMO3IKOCTE,

-HEOOXOIMMOCTE BEIOYPHBAHHS B Tejle 06 TOHHOH KOHCTPYKI[HH IIOIypa ¢ JHaMeTPOM 0 30mMmM,
YTO MPOoOIIEMAaTHYHO B ITOJIEBLIX YCIIOBH X,

-HCITOIIb30BAHHE, TIOCTABIISIEMOI'O B KOMIUIEKTE C IIPHOOPOM, TPOMO3IKOIO AHKEPHOI'O
YCTPOHCTBA, KOTOPOE HMEET Or PAaHHYEHHEBIT CPOK CITYKOBI.

B HacTosmen madopatopHOH paboTe HcIonb3yroT Ipuoop (Puc.1.2) 1i1d mcnmITaHHS OeToHA
METOJOM OTpPBIBA, pa3paOOTaHHBIM YYEHBIMH H CTYZeHTaMH KadeIpbl, B pe3ylIbTaTe BBIOIOTHEHIS
I'panra "Y,M.H.U,K-2009" -"Ilpubop misg omnpeneneHHs IIPOYHOCTH OETOHA METOJOM OTphIBa
KOHCTPYKIMH [II'T"'TY", KOTOPBIN JIHIIIEH HEJOCTAaTKOB CBOEI'O ITPOTOTHIIA:

-HH3Kas CTOMMOCTE (JI0 5 pa3 JeIleBile IIPOTOTHIIA);,

-IHaMeTp ImIypa cocTaBIsieT A0 10MM, KOTOPRIH  MOXKHO BBOIONIHHTEH IIPH ITOMOIIM
BIEKTPHYECKOH APEIH ¢ aBTOHOMHBIM (0T GaTapeHKH ) IMHTaHHeM H CBEPIIOM IT0 OETOHY;,

-B KA4YeCTBE AHKEPHOI'O VYCTPOHCTBA BO3MOJKHO HCIIOIB30BAHHE AHKEPHBIX OOITOB,
HMEIOIIHXCS B HACTOSIIEE BPEMSA B IIIMPOKOM ACCOPTHMEHTE B ITPOJIAXKE.

4. 3. JIPAKTHYECKOE HUCIIOJIB3OBAHHE PE3SYJIBTATOB HCCJIE,[[OBAHHFI
IIpH BRIMMOMHEHNMH TEXHHYECKHX OOCIEeNOBAaHMH 3IaHMI H COOPYKEHHI, KakK Ha CTaJauH

CTPOHTENLCTBA, TAK U B IIEPHOJ HKCIUTYAaTAI[HH CTPOHTEIBHEIX OOBEKTOB.
4.4. AIIITAPATYPA 1 MATEPHAJIBI

-IIpHOOP IS ONPEAEIIEHH S IIPOYHOCTH OeTOHA METOAOM OTPhIBAa KOHCTPYKIHH 11T TY
-3NEKT pHYeCcKasd APelb ¢ HaOOPOM CBepPII IT0 OETOHY,

--KOMIUIEKT aHKEPHBIX OOITOB JHAMETPOM A0 10MM,

-TIHHEeHKa,

-TPEYIOJIPHHK

-IIITaHT EHITHPKYIIb,

-KYpPHaI HCITBITaHN.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Puc. 4.4.1.

[Ipubop ai1s onpeaeneHHs IIPOYHOCTH OeTOHA METOAOM OTPEIBa KOHCTPYKIMH [II'T'TY

4.5.YKA3AHHA 110 TEXHUKE BE3OIIACHOCTHA
K BBIOTOTHEHHIO Ta00opaTOpHOH PadoThl JOIMYCKAIOTCSA CTYASHTHI, IIPOIISAIIIHE HHCTPYKTAXK T10
TeXHHKe Oe30IMacHOCTH. HaxXoXIeHie IOCTOPOHHHX JIHI[, B TOM YHCJIE CTYAEHTOB, He ITPHHIMAIOIIHX
YYACTHE B BHIMTOIHEHHH JAaHHOH PaloTHI, B 30HE BBIMOIHEHHS paboT 3anpernaercs. [Ipu mpoBeaeHHH
HCIIBITAHHH JOIKHO OBITH CMEINAHHOE OCBEIIeHHE, TO €CTh €CTECTBEHHOE H HCKYCCTBEHHOE, UTO
00eCIIeYMBaET OCBEINEHHOCTh 30HBI HCIIBITAHHI B COOTBETCTBHH ¢ TpeboranmsMu CHull.

4.6. METOIUKA 1 ITOPATOK BBIHIOJIHEHH A PAGOThI
4.6.1.Ha GeTOHHOH IMOBEPXHOCTH HAMEYAIOT YYACTKH pasMEPOM B IUIaHE He MeHee 15cM.x15cmM,

4.6.2.B 1eHTpe IUIOIIAAKH ITPH IIOMOINHM SMIEKTPHYECKOH IPelIH M CBEpiia BHEIOYPHBAIOT IIOIYP
auamMeTpoM 10nvm 1 riryOHHOH S 0MM;

AOKYMEHT MNOArNnMcAH
QNEKTPOHHOU MNMoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022
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Dor10.4.6.1. AHKepHEBIE OOJITHI.

4.6.3.B mmnyp BCTaBILTEOT aHKepHBIH OonT (Prc. 1.5.2.) M npH MOMOIIM HATSDKHOH TalKH ITOCTIeJHHI
PaCKIIMHHBAIOT B Telle OeTOHHON KOHCTPYKI[HH,

4.6.4.K ToJIOBKE aHKEPHOIO YCTPOHCTBA IIOABOJSAT 3aXBaTHOE ITPHCIIOCOOJIEHHE, KOTOPOE, 3aTEM,
IIPHKPEIUISIOT K IIEPEMEIAOIIIMCS COCTABILSIIOIIHM ITpHO0pa;

4.6.5. Ilpn moMoIrmu peryara IpHOOpa IPOH3BOAAT 3aKaukKy Macila B padouyyro 4YacTh IMUIHHAPA
IOMKpaTa, BXOASIIETO B COCTaB IMpHOOpa, M HaOIIOMAr0T 3a ITOKa3aHMIMI JaTUHKa JaBJICHI,

NOKYMEHT [lO,D,ﬂIf'ICAH
SNEKTPOHHOW NOANMMUChLIO 1672
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6 |
Bnapeneu: Webayxopa TaTeAHa AnekcaHpoBHa (OHYyta 13 1ejld KOHCID] i
NeiicteuTenex: ¢ 20.08.2021.no 20.08.2022 )aTa IIPOM3BOIAT JO MOMeHTa OTphIRa (Pmc.1.5.6.)

MATCPHAII4 OeTOHa B BHJIE YCCHCHHOI'O KOHVYCA H3 Tena KOHCTPYKIIHIL,
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4.6.7.11o mkamne npudopa OMPEAEISIIOT MaKCHMAaJIbHOE HaBJIEHHE, IIPH KOTOPOM ITPOH3OIIEN OTPHIB
HCITBITEIBAEMOI'O YYacTKa O€TOHA OT OCHOBHOH KOHCTPVYKI[HH,

4.6.8.1Ipn 1moMOIIM H3MEPHTEILHBIX IPHOOPOB OIPEMelsStoT IUIOIaAk OOKOBOH IIOBEPXHOCTH
BBIPBAHHOI'O KOHYCA OTPHIBA,

4.6.9.1IyreM geneHHsI BeIHYHHBL BBIPBIBAOINErO yCHIHMA (N; ) Ha IDIOmMAaab OOKOBOH ITOBEPXHOCTH
KOHYca OTphIBa (A;) OIpeJelsIOT BEIHYHHY IIPOYHOCTH OeTOHA Ha OTPRIB (Rj):

Ri= Ni/ Ai (MHH).
4.6.10.B peallbHBIX YCIIOBHSX ITPOBOAST HE MEHEE TPEX HCIIBITAHHI. 3a OKOHYATEJILHBIN PE3YIbTaT
IIPHHHMAIOT CpeMHEEe 3HAUEHHe, TMONMYYEHHOe OT ABYX MAaKCHMAaIbHBIX 3HAUYeHMI HCIBITaHiil. B
yUeOHBIX IIENSIX JOCTATOYHO IPOBEAEHHE OJHOIO HEITOCPEACTBEHHOI'O HCIIBITAHHS HIIH BHPTYAIIbHOI'O
H3y4eHH S 1abopaTOpHOH pabOoTHI.

Puc. 4.6.3.

BeTOH, BEIpBaHHBIH H3 Tela KOHCTPYKIHH,
HMEeT KOHHYECKYIO (DOPMY.

AOKYMEHT MNOArNMCAH
QNEKTPOHHOW NMoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022
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Puc. 4.6.4.

3MepeHHe TUIoIaaH OTpeIBa OeTOHA

Coldepycanue omuema
OTYET TOIKEH COMEPAKATH:

I. Ilems paGoTsr.

2. Hcmomp3yemMoe 000pyI0BaHIE.

3. Ormicanie ImpoBeieHNS madopaTopHOH padOTHI.
4

. BEIBOJIEL.
Konmponsnsie 6onpocst

1. IIpoyHoCTE OETOHA.
2. Criocoba orpeielneHH s IMTPOYHOCTH OETOHA.
3. Metoauka onpeacineHus OeTOHa.

CMcoK JIMTepaTyphbl
IlepeyeHb 0OCHOBHOM JIMT €PATYPLIL:

1. bapmenkoa E.B. Pacuer cHcTeMBl 3maHHe - (YHZAMEHT - OCHOBAHHE C
HCIIONIB30BAHHEM MO ABYXCIOHHOH OalKHM Ha VIIPYTOM OCHOBAaHHH BHHKJIEPOBCKOIO
THIIa |OneKTpoHHBID pecypc|: yueOHoe 1mocoOme/ bapmenkoBa E.B.— DOnekTpoH.
TEKCTOBBIE JaHHBIe.— M.. MOCKOBCKHI T'OCYAAapCTBEHHBIH CTPOHTEILHBIN YHHBEPCHTET,
An IIm Dp Memma, D5bC ACB, 2015— 35 c¢— PexuMm JocTyIa:
http://www.iprbookshop.ru/40439.— OEC «IPRbooks», 110 mmapoiro

2. OcHoOBaHHA H (PYHAAMEHTEHI | DIeKTPOHHBIH pecypc|: MeToandeckoe rmocodHe K
BBITIOIHEHHIO KYPCOBOI'O ITPOEKTHPOBAHUSA IJIS CTYAEHTOB IIO HAIIPABIEHHIO ITOATOTOBKH
270800.62  «CrpourenbctBo»  mpodmias  («IIpoMBlnieHHOE  H  T'paXKJaHCKOeE

CTPOHMTEIILCTBO»)/ — DJEeKTPOH. TeKCTOBEIe JaHHBle.— UYepkecck: Cepepo-KaBkaszckas
TOCVITANCTRAHHAG TVMAHUTANHO-TEXHOTOIHYecKasd akagemud, 2014 — 97 c¢.— Pexmm
OOKYMEHT MNOArncCAH
SNEKTPOHHOW NOANNCHIO Eld.—u OBC «IPRbooksy, 1o mapoimro )
Ceptucmkar: 12000002A633E3D113AD425FB50002000002A6 BaHMII H (PYHIaMeHTOB [DOIeKTpOHHBII pecypcl:
Brapeneu:  Llleb3ayxpRa Tathana AneKkcaHanoaHa uyk T.I'., KymkoB I'.B.— DOnekTpoH. TEKCTOBEIE
Oeircteutenen: ¢ 20.08.2021 no 20.08.2022 OCyAapeibe H TexXHOIOINHECCKIN yHIBEpCHTCT
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nm. BI. Illyxora, 3bC ACB, 2014— 83 c¢— PexmMm  [gocTVyIa:
http://www.iprbookshop.ru/28392.— 5BC «IPRbooks», o mapomo
IlepevyeHb JONMOJHHT €JILHOH JIHTEPATYPSLI

1. AnekceeB C.M. MexaHHKa I'PyHTOB, OCHOBAHHS H (PYHAAMEHTHI | OIeKTPOHHBIH
pecypcl|: yueGHoe mocoOme/ Anekceer C.HM., AnekceeB II.C.— DOnIeKTpoH. TEKCTOBBIE
IaHHble.— M. Y4eOHO-METOAHYECKHH IIEHTP IT0 O0pa3OBAHHIO HA JKEIE3HOIOPOKHOM
TpaHcriopTe, 2014.— 332 ¢.— PexumM goctyra: http://www.iprbookshop.1ru/45278. — OBC
«IPRbooks», 1Mo rmapomo

2. CI124.13330.2011. Craiiaele ¢pyHaaMeHTBI. — M., 2011.

3. CII 26.13330.2012. ®yHaaMeHTHI MAIIHH ¢ JHHAMHYECKHMH Harpyskamu. - M.,
2012.

4. CII 25.13330.2012. OcHoBaHHI H (PYHIAaMeHTHI Ha BEUHOMEP3JIBIX I'PYHTaX. —
M., 2012.

5. CII 47.1333.2016. MHxeHepHBIE HM3BICKAHHSI I CTPOHTEILCTBA. OCHOBHEBIE
rionoxkeHusa. — M., 2016

JlabopaTopHas pa6oTa N25.
OIIPEJIEJIEHHUE OIITUMAJIbBHOT' O PACCTOAHHUA MEXK/1Y CBAAIMH

S.1.HEJIb 1 3AJIAYH PABOThBI
[{emp paGoTHI — O3HAKOMIIEHHE C METOMHKOH OIMpPeAelIeHHS OIITHMAILHOTO PACCTOSHHSA MEXKIY CBASMI
BJIABIIHBAHHS IIPH HX ITOTPYKEHHH B TPYHTOBOE OCHOBAHHE.
Conpepxanie paboTHl: ITOATOTOBKA I'PYHTOBOI'O OCHOBAHHMS B HCIBITATEILHON EMKOCTH, VKIaJKa
CIIEl[HAJIPHOrO InallIoHa M3 KapTOHAa Ha IIOATOTOBIEHHVIO ITOBEPXHOCTH T'PYHTOBOI'O OCHOBAHHS,
yCTaHOBKA MOJEIH CBaH B IIEHTPaJIbHOM TOYKE € ITO3TAIHOMH Iepeqauci Ha ITOCIIEHIOK BEPTHKAILH O
HarpysKH BIUIOTH IO ITOJIHOT'O ITOTPYKEHHS CBAaH B IPYHTOBOE OCHOBAHHE, ITIOOUYEPEIHOE TIOTPYKEHIE
OCTAaIIBbHBIX CBail Ha OITpeJle]IeHHOM PacCTOSHHH OT IieHTpanbHOH cBau (2d, 3d, 4d,5d,6d) ¢ 3amepom
COOTBETCTB VIOIIHUX YCHIIHH.

Ko, popMyIHpoBKa KOMITETE HIIHH

CriocoGeH IIPOBOMHUTE PpacueTHOe OOOCHOBAHHE M KOHCTPYHPOBAHHE CTPOHTEIIBHBIX

KOHCTPYKLIHH 3JaHHH H COOPYKeHHH ITPOMBINIIEHHOIO H I'pakaaHckoro HazHauyeHHI ([1K-
3)

S.2.TEOPETNMYECKOE OBOCHOBAHIE
BrinmonaeHne — j1abopaTopHOIl  pabOTEI  CONPSKEHO € MOTPEOHOCTSIMI
CTPOUTENILHON M MNPOEKTHOM IIPaKTUKN B 3HAHHU BBIOOpA ONTHMAIILHOTO PacCTOSHI
MEXK Iy IIOTPYKaeMBIMU CBasMH BIABINBAaHNSA B HEJISAX JOCTIKEHIT BRICOKIX TEXHUKO-
SKOHOMHYECKHX IT0Ka3aTesell ¢ OJHOBPEMEHHBEIM COXPAaHEHUEM HECYyIIell CIIoCOOHOCTH
34aHI, BO3BOJIMOIO Ha CBallHBEIX (JyHJaMEHTAaX.

5.3 JIPAKTMYECKOE HCIIOJIb30BAHUE PE3VJILTATOB
VCCJIETOBAHII
HpH BEIIIOJIHCHIIHN ITIOJICBEIX HCCHE,I[DEHHHﬁ 110 HCIIBEITAaHITEO HEC}’H.[Eﬁ
CIIOCOOHOCTH CBallHBIX (PYHIAMEHTOR.

S.4. AINTAPATYPA 1 MATEPHAJIBI

am o i win ey ww am i mam s ey imm mwmin e TrrEsr wrimmwwas e .
NOKYMEHT NMOanmMcAH oI'0 I'PYHTA,
SNEKTPOHHOW MOANMUCHIO
CepTudbvkat:  12000002A633E3D113AD425FB50002000002A6

Bnagenet: WWebayxoea TateaHa AnekcaHgpoeHa X HCIIBITaHHH T‘p}"HTDB;

JTITHAMIT B MECTaXxX HpEﬂHOHaFHE:MGFD
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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-HaOop pazHoBecoB oT 100 rpamMm 10 2KT;,
-COBOK JIaDOpPaTOPHHIIL;
-KYpHaI I 3alIICH PE3YIILTATOB MCCIIeJOBaHMIL.

5.5.YKA3ZAHIIA 110 TEXHUKE BE3OITACHOCTH
K BBIIIOJIHEHNIO 1a0OpPaTOPHON PadOTHI JOIIyCKAarOTCSA CTYJAEHTHI, MHPOIIEIIINE
NHCTPYKTaX II0 TeXHUKe Oe3zoImacHOCTH. HaxoxkAeHNIEe IMOCTOPOHHNIX JINI], B TOM YIICIIE
CTYJEHTOB, HE€ MNPHUHUMAIOIMUX Yy4YacTHE B BEIINOJHEHHU JaHHOII pabOThI, B 30HE
BEIIIOJIHEHNS paOoT 3ampemjaercd. [Ilpu mpoBegeHHNM HUCHBITAHUIT JJOIDKHO OBITH
CMEIIaHHOE OCBEI[eHHE, TO €CTh €CTECTBEHHOE U HCKYCCTBEHHOE, YTO OOeCIIeUunBaeT
OCBEIE€HHOCTh 30HBI UICILITAHNI B COOTBETCTBUN ¢ TpeboBaHmsaMu CHull.

S.6.METO/IMKA N 11OPAIOK BbIITOJIHEHIA PABOTbDI

5.6.1.B pabouyro eMKOCTh 13 PE3EPBHOI €MKOCTHU MHPH IIOMOII M JIJaDOpaTOPHOIO COBKA
[IEPEKIIAALIBAIOT TPYHT C €ro IOCIEAYIOIIUM IIOCJIONHEIM (3-5CM) YIUIOTHEHHEM IIpHU
[IOMOIIU IIOJABECKU OT IIpudopa AJIs1 KOMIPECCUOHHBIX HNCHBEITAHUII I'PYHTOB (BeINYNHA
[IepexJsiecTa CIeJOB JOJKHA OBITh B IIpejeiax 1/3 amamMeTpa OCHOBaHUS IIOJBECKI,
BEICOTa ITOoAbeMa - 0KoJjio 10cMm);

5.6.2.1IoBepXHOCTH IIOATOTOBJIEHHOIO OCHOBAaHUSA BBIPABHUBAIOT I[I0 TOPU3OHTAIN U
[EHTPaJIbHO YKIIaAbIBAIOT CHEIUAJILHBIN ITa0JI0OH 13 KapTOHA,

5.6.3 K 1ileHTpanbHOMY OTBEPCTHIO B ITaOJIOHE IIOABOJSAT MOJEINL CBal, BEICTABIIIIOT €€
B  BEPTHUKAJILHOE  IIOJIOKEHNE UM I[EHTPAJIbHO  HACTABJLIIOT  IIOJIBECKY  OT
KOMIIPECCHOHHOTO MpUO0OPa;

5.6.4.Ha mnoaBecky mooudepeaHo (¢ maroMm 100rpaMMm) ycTaHaBJIHBarOT TPYy3Bl C
YBEJIMUEHNEM JI0 TEX IIOp IIO0Ka CBasg IIOJIHOCTHKO HE IMOTPY3UTCSI B TPYHTOBOE

OCHOBAHIIC,

AOKYMEHT MNOArnnMcAH
ANEKTPOHHOW NOANMAUCBIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Enapeneu; WWebayxoea TaTeAHa AnekcaHpoBHa

HNencreutened: ¢ 20.08.2021 no 20.08.2022

Puc.5.6.1.
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5.6.5.B xypHal MHCHOBITAHMII 3aIlCBIBAIOT 3HAYUEHHS OOIeill Macchl pPa3zHOBECOB
(BKJIFOYAsl MacCy IIOJIBECKH), HeoOXOAUMOI IS IIOJIHOTO IIOTPY’KEHUSI CBal B

I'pyHTOBOE OCHOBaHme ( Tadm. 5.6.5.);

Tabmn. 5.6.5.
JKypHan ucrelTaHU cBall
NoNo [lapaMeTpsI cBaM Macca | Macca | O06-mmasg | Pac- Yceums,
CBail TTOJ - rpysa, BEIIH- CTOSI- | BOCIIPHHH-
BECKH, | IpaMM | YHHa HHE MaeMBIE CBasSMH
Mare- Jmi-Ha | /lma- | TpaMM Har- MeEX- | rpamMm | Oe3-
pHaI CBaM, METD, PY3KH oy pasM.
CBaH MM MM Ha CBa- ell./%
H HaKO- CBarlo, SIMH,
HEY- rpaMM d
HIKa
. Me-Tany/ 1/100
Ipe-
BE-
CHHa
2. -/1- 2
3. -/1- 3
4, -/1- 4
S. -/1- 5
6. -/1- 6

5.6.6.3aTeM, ONHMCAaHHBEIM CIIOCOOOM IIOTPYZKAarOT BTOPYIO CBalO, PACIIOJIOKEHHYHO Ha
paccTosHUM 2d OT IIepBOIl (B CBI3U ¢ 00Opa3zoBaHUEM BOKPYT IIEpBOI CBall YIUIOTHEHHOM
30HBl TPYHTOBOI'O OCHOBAHUSA B BHJAC IIUNIMHAPHMYUECKOIl (QOpMEBI, I MHOTPYKEHILI
BTOPOII cBall IIOTpedyercs OonbInee yCHINe, YeM I INEPBOIl) U 3HAUEHUS Harpy3Ku
3alIMCLIBAIOT B KYPHAJI NCIBLITAHUI.

5.6.7.1logoOHBEIM  00pazoM  IIOCJIEJOBATEIbHO  MOIPYIKAIOT  OCTaJIbHBIE
PAacCIIOJIOKEHHBIE COOTBETCTBEHHO Ha paccTosgHuu oT 3d go 6d oT mepBoii CBalL
5.6.8.1I0 3HauEeHIAM YCWINN IIOTPYKEHNA OIPEASIIIIOT OINTHUMAJIbHOE PaCCTOSHIE
MeXKOy CBasgMU IIpHU MOTPYKEHUH BJaBINBaHHEM, KOTOpoe cocTaBUT OT 3d go 6d (mpu
paccTOSHNN MEXOy cBagMmu 6d u Oojiee cuia morpyxkeHms OyJeT paBHO3HAa4YHA CHIIE
[IOTPY KEHIS IIEPBOI CBal - KOT/[a HET BINSHUS YIDIOTHEHHOII 30HBI BOKPYT CBal).
5.6.9.Bce 3HaueHns ycuimil M mapaMeTrpbl CBall 3aHOCSAT B TAaONHMITY M BBISBIISIOT
COOTHOIIIEHNE YCIUINN IIOTPYNKEHNS B 3aBUCUMOCTU OT PACCTOSHUSA MEXIY CBasMU,
[IPUESB 32 CAUHHLY YCWINE IOTPYIKCHIT IIEpBOII cBal (KOrjla OTCYTCTBYET BIINSHIE

LIDI{YMEHT roan HCAH IJIA IIPOBCICHIIA HC HEITE],HHI’I)

SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

CBal,

CepTtudmkar:

Bnageneu;

lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Puc. 5.6.2.
KoMIUiekT MaTepuasIoBR 1 IpUCIIOCOOIEHNI A1 IPpOBEAeHIS OILITa

Puc. 5.6.3.
[[TabmoH 13 KapTOHAa, MOJAEIIN CBall I
1abopaTOPHEIN COBOK JUISA IIPOBEAEHUSI padboOT

AOKYMEHT NOANMCAH
QNEKTPOHHOW NMoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022
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Puc. 5.6 4.
KoMIIjIekT pa3zHOBECOB JJIs1 BBIIIOJIHEHUS JJA00paTOPHOI pabOTHI

Puc. 5.6.5.
YcTaHOBKA CBall B OTBEPCTHE MAaOI0HA, B LIEJIIX IIOTPY KEHUS CBAU

AOKYMEHT NoannMcAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

HNencreutened: ¢ 20.08.2021 no 20.08.2022
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Puc.5.6.6.
IIorpy:xeHne MoIesI CBall B TPYHT IIPpU IIOMOIIN Pa3HOBECORB

Coodeprcanue omuema

OTueT HAOJIKCH COLACPKATh.

1. Ilems paboTHL
2. Hcnonapzyemoe o0opyJ0BaHIE.
3.  OmnncaHue nIpoBeICHI 1a00paTOPHOI PabOTHI.
4. BrBIBOJLI
KoumponwsHble sonpocnbi
]. Kakxune Buael ceall Brel 3HaeTe?
2.  YcnoBud NpUMEHEHHS CBall.
3.  Yro npeacTaBiLaroT coO0il Oypo-HAOUBHEIE CBaN’
4. lloHaTue BUCSYUX CRail.

Criucok JIUTEepaTypbl

IlepeyeHb OCHOBHOM JINTEPATYPHI:

I. BapmenkoBa E.B. Pacuer cuHcTemMBpl 37aHHe - (VyHIAaMEHT - OCHOBaHHE C

VCTTOTRRORAHUEM  MOJIETW  JTRVXCTOWHOW  OATTKW  HAa YIIPYTOM OCHOBAaHMH BHHKIIEPOBCKOIO THIIA

AOKYMEHT NOAMUCAH B vy

SHEKTPOHHOW NOANMCHIO kora E .B. ?JIEI{TPGH. TEeKCTOBBIE JaHHbIe.— M .:

Ceprucukar: 12000002A633E3D113AD425FB50002000002A6 neepcurer, An [In Op Memna, O5bC ACB, 2015.—
Bnapeneu: IWebayxosa [ateaHa AnexkcaHapoeHa /40439 — HEC {{IPRbGDkS}}:. IO ITaPOITIO

HencreuteneH: ¢ 20.08.2021 no 20.08.2022 KIPOHHBIH pecypc]. METONITICCKOE rmocobne K
DDLU TUILIICIIY Y Ny poubul U llpucniripupaina Aion i YACHTOB 110 HAIIPABJIICHHIO ITOJIOTOBKH 270800.62
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«CtpontensctBO» mpodmnb («IIpoMBINIUIEHHOE H TpakIaHCKOe CTPOHTEIbCTBO»)/ — DIEKTPOH.
TeKCTOBBIe  JaHHBIle.—  Uepkecck:  CeBepo-KaBkaszCkas  IOCYHZApCTBEHHAs  I'YMaHHTapHO-
TexXHolmornyeckas akagemus, 2014.— 97 c¢.— Pexum pocryna: http://www iprbookshop.rw/27214.—
OBC «IPRbooks», 1o mapomzo

3. Yepupnu A.C. PacyeT ocHOBaHMH H (pYHIAMEHTOB |OJIeKTPOHHBIH pecypc|: yueOHOe
nocooue/ Yepnsm A.C., Kamauyk T.I"., Kymukos I'.B.— DOrnekTpoH. TeKCTOBBIe JJaHHBIE.— Belropon;
benropoackui rocymapcTBEHHBIH TeXHONMOrHYeCKHH YHHBepcuTeT M. B.I'. Illyxosa, DbC ACB,
2014.— 83 ¢.— PexxumM goctymna: http://www .1prbookshop.ru/28392. — 3BC «IPRbooks», mo mapomo

IlepevyeHb JONMOTHHT €JIbHOH JIHTEPATYPbI

l. AnekceeB C.M. MexaHnKka TpPyHTOB, OCHOBaHHSI H (PYHJaMeHTHI |ONeKTpOHHBIH
pecypc|: yueOHoe nmocoone/ AnekceeB C.U., AnekceeB I1.C.— DIeKTpOH. TEKCTOBBIE JaHHBIe.— M.:
YueOHO-METOAMYECKHH LIEHTP 10 00pa30BaHHIO Ha KEJIE3HOAOPOKHOM TpaHcropre, 2014.— 332 ¢.—
Pesxxzrv moctyra: http://www .iprbookshop.1nu/45278 — DBC «IPRbooks», 1o mapormo

2. CIT24.13330.2011. Cpaiinbie ¢pyHIaMeHTH. — M., 201 1.

3. CII126.13330.2012. @yHaaMeHTHI MAaIllHMH ¢ JHHAMHYECKHMH HarpyskamMs. - M., 2012.

4, CII 25.13330.2012. OcHoBaHHI H (PYHJAaMeHTHI Ha BEYHOMEP3IBIX I'pyHTax. — M.,
2012.

3. CII 47.1333.2016. HMHXeHepHBIE HM3BICKAHHS IS CTPOHUTENILCTBA. (OCHOBHEIE
rmonoxkeHus. — M., 2016

JlabopaTopHas padoTa N26.
METOAUKA UCCJIIEAOBAHHU{ HAINIPAXKEHHO-ZE®OPMHUPOBAHHOI'O
COCTOAHHUA CUCTEMBI "OCHOBAHHUE-®PYHAAMEHT-HA/ZISEMHAS
KOHCTPYKL A" HA MOJAEJIAX

6.1.11EJIb 11 3AJIAY1 PALOTbI

[le> paboTel —  O3HAaKOMJIEHHE C  METOAUKON  HI3YUeHHI  HaOpsKEeHHO-
nedopmuporanHoro coctogunsa (HIC) cucremer "OCHOBAHUE-OYHJIAMEHT-

HAJISEMHAS KOHCTPYKIMS" Ha n1abopaTOpHBIX MOJEIIX.

Kox, popMynHpoBRka KOMITETE HIIHH

CriocoOGeH TIIPOBOMHTE PpacueTHOe OOOCHOBAHHE M KOHCTPYHPOBAHHE CTPOHTEIBHBIX
KOHCTPYKIHH 3JaHHH H COOPYKEeHHH ITPOMBIIIIIEHHOTO H rpakaaHckoro HazHaueHHI (11K -
3)

6.2.TEOPETHMHECKOE ObOCHOBAHUE
BrinonHeHne madopaTOpHOII pabOTEl  CBSA3aHO C HEOOXOAUMOCTHIO 3HAHIA
KaXXJIbIM IPOEKTUPOBIIUKOM (MM CTPOUTEIEM) PACUETHON CXEMBI CHCTEMEI
"OCHOBAHUE-OYHJAMEHT-HAJISEMHASN KOHCTPYKIIA", paboTa xoTopoil
3aBHCUT OT HANPSHKEHHO-AS(QOPMHUPOBAHHOTO COCTOSHHUA HocneaHeil. H3yueHne
METOIUKI MPOBEACHII SKCIEPUMEHTAJILHBIX nccienoBaHn HJ[C Ha3BaHHOU CUCTEMBEI
[IO3BOJINT OyAyIIEMY CHEITUAINCTY HOHAThL CYTh WUCCIIEIOBAHUIL, B 1IEJIIX BBIIIOJTHEHNS

AOKYMEHT MOAMACAH /i1 o0JTacTu ceprl AesATeIbHOCTI YeIIOBeKa )

SNEKTPOHHOW MOANUCHIO . -
Ceprudbvikar - 12000002A633E3D113AD425FB50002000002A6 HHI I1 COOPYZKCHIII 34 CHCT 1IOJIHOHCHHOTO,
Bnageneu: | | lWeb3yxosa TaTteana AneKkcaHApoBHE T CIIOCOOHOCTH Kajﬁﬂgﬁ COCTHEHH}GLL[EE

NencrenTened: ¢ 20.08.2021 no 20.08.2022



