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BuzupoBanue PIIJ] 11 ncnonHenus B ouepeHOM y4eOHOM roay

[Ipencenarens MK®
2023 1.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosHeHus B 2023-2024 yyeOHOM roly Ha 3aceaHuH Kaheapbl
CTponTeJbHBIX KOHCTPYKIUI M TEXHOJIOTHI CTPONTEIbCTBA

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 2023 . Ne
3aB. kadpenpoit Jynuna 1.B.

Buzuposanue PIIJ] 119 ucnonnenus B ouepesHOM y4eOHOM roay

IIpencenarens MK®
2024 r.

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2024-2025 yueObnoM roay Ha 3aceganun kaheapol
CTpouTe/bHBIX KOHCTPYKIMA M TEXHOJIOTHI CTPOUTEJIHLCTBA

Buecens! nsmenenus/nononnenus (Ipunoxenue )

IIpotokon ot 2024r. Ne
3aB. kadeapoit Jyauna 1.B.

BusupoBanue PII/] n1s1 MCIIOTHEHUSI B O4epeIHOM Y4eOHOM roay
IIpencenarens MK®

- 2025 .

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2025-2026 yueOHOM roay Ha 3acenaHuy Kadeapbl
CTpouTebHBIX KOHCTPYKIMIA M TEXHOIOTHI CTPONTEIbCTBA

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 20251, Ne
3aB. kabenpoit Jyauna 1.B.

BuzupoBanue PIIJ] 1 ncnonHenuss B ouepeHOM y4eOHOM roay

[Ipencenarens MK®

- 2026 1.

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s
ucnonHenus B 2026-2027 yyeOHOM ToAy Ha 3acegaHnuy Kadeapsl
CTpouTe/bHbIX KOHCTPYKIHUI U TEXHOJIOTHIi CTPONTEIbCTBA

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2026 T. Ne
3aB. kadeapoii Jyauna 1.B.



1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.1

@®opmupoBanne y 00ydaromuxcs 6a30BbIX 3HAHHUH 110 3aKOHOMEPHOCTIM (PH3NKO-MEXaHUUCCKUX CBOHCTB ITPYHTOB U
noiy4eHue GpyHIaMeHTAIbHBIX 3HAHUH 0 OIIEHKE HaNPsKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS TPYHTOBBIX MAaCCHBOB.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: 51.0.09.03

2.1

TpedoBaHus K NpeABAPHUTEIbHON MOATOTOBKE 00y4aI0LErocs:

2.1.1

Texunueckass MexaHHUKa

2.1.2

I/II—DKGHepHaH reojiorus

2.13

TeopeTrnueckas MexaHUKa

2.2

JMCUMIVINHBI U NPAKTHKH, U1 KOTOPBIX OCBOEHHE JAHHOIH JUCHUIIHHBI (MOLYJI51) HEOGX0AUMO KaK
NpeLIecTBYIOMIEE:

2.2.1

I/IH)KI/IHI/IpI/IHF CTPOUTCIIbHBIX MaTCPUAJIOB

222

[IpoexTupoBaHue NPEANPHUITUH CTPOUTEIBHBIX MATEPUAIIOB, U3ICTUN U KOHCTPYKIUHN *

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTIJTMHBI

(MOAYJISA)

OIIK-1: Cniocoben pemiats 3a1a4u npogeccuoHaIbLHOI /1esiTeJIbHOCTH HA 0CHOBE MCIO0JIH30BAHUS TEOPETHYECKUX U

MNPAKTUYECKUX OCHOB €CTECTBCHHBLIX U TEXHUYECCKUX HAYK, 4 TAKIKe MATEMATHYCCKOI'0 almnaparta

Nupukatop 1 | OIIK-1.2 Pemraer nnxeHepHbIE 3a]]a41 C UCTIOIb30BAaHUEM 3HAHUH TEXHUYECKUX, SKOHOMUYECKIX HAYK U

MATEMAaTUYCCKOTO arrapara

B pe3yjJbTaTe 0CBOCHUS TUCHUILINHBI oﬁyqamnmﬁm JOJI2KCH

31

3HaTh:

3.1.1

OCHOBHBIE (PH3MYECKHE XapaKTePUCTUKH, SBICHHS W 3aKOHBI (H3HUKH JUIS IPOBENICHUS TCOPETHIECKUX U
9KCTIEPUMEHTATBHBIX UCCIIEOBAaHUI 00BEKTOB MPO(ECCHOHANBHOMN NeATeTbHOCTH

3.2

YMmerhb:

3.2.1

HCIOJb30BaTh MATEMAaTHUECKUM anmapar il pelleHUs HHKEHEPHBIX 3a/1a4, CTPOUTh MATEMATUUECKUE MOJEIH
¢bu3nUecKuX SBICHUH, XUMHUECKUX IPOIECCOB, SKOIOTMYECKUX CUCTEM, aHATM3UPOBATh PE3YNbTAaThl PEIICHUL
KOHKPETHBIX 33/1a4 C IIENbI0 TOCTPOCHHs O0jiee COBEPIICHHBIX MO/ICIICH, aHAIN3NPOBATh PE3YIIbTAThl SKCIIEPUMEHTa,

33

Baajgers:

33.1

MeToJ0M T depeHnIrpoBaHUS U UHTETPUPOBaHUS (PyHKIUH, OCHOBHBIM aHATUTUIECKUM U YHCIEHHBIM METOJIOM
pemienus anredpandeckux u quddepeHnnanbHbIX YPaBHEHNH U X CUCTEM;

4. CTPYKTYPA U COOAEPXKAHUE JUCHUIIJIMHBI (MO YJIS)

Kon Bun HaunmeHnoBaHue pa3esioB U Cemectp | HacoB | Komneren- | Jluteparypa | Uute | [Ipumeuanue
3aHATHS | 3aHATHS TeM / Kype 007004 PAKT.
Paznen |Pazgen 1. OcHOBHBIE
MOHAITHS MEXaHUKH IPYHTOB.
®usuyeckasi npupoaa
TPYHTOB
1.1 Cp CamocrosiTenbHas paboTa Ha 4 2 OIIK-1 JIT.1J12.1 0 OIIK-1.2
TEMY: IIPUPOJA TPYHTOB JI2.2J12.3
212233 24
25026 27 38
1.2 Jlex [Ipenmer u 3amaum Kypca. 4 1 OIIK-1 JIT.1J11.2 0 OIIK-1.2
IIpupona rpyHTOB. JI1.3J12.1
CTpyKTypHBIE CBSI3H. JI2.2J12.3
CTpyKTypa U TEKCTypa. 213253 54
9526 27 08
1.3 JIa6 Onpenenenne GU3NIECKUX 4 5 OIIK-1 JI3.1 2 TPEHUHT
XapaKTEPHUCTUK, 01323354 OIIK-1.2
KJ1acCH(DUKAITTOHHBIX 2536 57 38
IoKa3atesied U yCJIOBHOIO
PacYeTHOTO COTPOTUBIICHHS
TPYHTOB .




1.4 Jlex duznyeckue cBOUCTBA U OIIK-1 JI.1J11.2 OIIK-1.2
KiIaccu(DUKAIHOHHBIE JI1.3J12.1
ITOKa3aTeNH. JI2.2J12.3
01323354
25026 27 38
1.5 Cp CamocrosiTenbHas padoTa Ha OIIK-1 JIT.1J12.1 OIIK-1.2
TeMy:(pH3n9ecKie CBOHCTBA U J2.2
KIaccu(PUKaIMOHHBIE JI2.3J13.1
[oKa3aTeny TPYHTOB 212233 24
25026 27 38
1.6 3auér | OCHOBHBIE OHITUS MEXAaHUKU OIIK-1 JI1.1J11.2 OIIK-1.2
rpyHToB. ®u3nueckas Ipupoaa JI1.3J12.1
TPYHTOB 2.2
JI2.3J13.1
31323354
35396 37 38
29
Pasnen |Paszmen 2. OcHOBHBIE
3aKOHOMEPHOCTH MEXaHUKH
TPYHTOB
2.1 JIab HccnenoBanme c:kMMaeMOCTH OIIK-1 JI3.1 paszbop
TPYHTOB CIOCOOOM 215253 54 KOHKPETHBIX
KOMITPECCHH B OJIOMETPE. 2536 57 38 CUTyaIH
OIIK-1.2
2.2 JIa6 HccnenoBanue mpegenbHOro OIIK-1 JI3.1 KOMIIBIOTEPHA
COMPOTHUBIICHUS CABHUTY 212233 24 i
[JIMHUCTOTO TPYHTA. 2536 57 38 Mpe3eHTalus
OIIK-1.2
2.3 Jlex CKMMaeMOoCTh I'PyHTOB. OIIK-1 JIT.1 JI1.2 nmpobnemMHast
JI1.3J12.1 nexmus OITK-
JI2.2J12.3 1.2
31323354
35396 37 38
2.4 Jlex BoponponuiaeMocTs rpyHTOB. OIIK-1 JIL.1J11.2 OIIK-1.2
JI1.3J12.1
J12.27J12.3
01323354
25026 27 38
2.5 Jlex HcnbiTanue Ha OIIK-1 JIT.1J11.2 npoOieMHast
OJIHOTUIOCKOCTHOM CJIBHT. JI1.3J12.1 nexuust OITK-
J12.2J12.3 1.2
01323354
25026 27 38
2.6 Jlex WHble MeTOIbI UCTIBITAHUS HA OIIK-1 JIT.1J11.2 OIIK-1.2
CJIBUT. JI1.3J12.1
J12.2J12.3
212233524
25026 27 38
2.7 Cp CamocrosiTenbHas paboTa Ha OIIK-1 JIT.1J12.1 OIIK-1.2
TEMY:C)KMMAaEMOCTb IPYHTOB, 2.2
3aKOH YIUIOTHEHHUS JI2.3J13.1
31323354
2526 27 28
2.8 Cp CamocrosiTenbHast paboTa Ha OIIK-1 JI1.1J12.1 OIIK-1.2
TeMy: 3aKOH JJaMUHApHON JI2.2J12.3
¢bwpTpanuu, K03hUIMESHT 212233 34
¢buIbTpaH 9526 27 08
2.9 Cp CamocrosiTenbHast paboTa Ha OIIK-1 JI1.1J12.1 OIIK-1.2
TEeMY:KOHTaKTHOE 2.2
CONPOTHBIICHUE TPYHTOB JI2.3J13.1
CIIBUTY 213253 54

305026 27 28




2.10 Cp CamocTosTensHas pabora Ha OIIK-1 JI1.1J12.1 OIIK-1.2
TEMY: JIpyTHe METOJIbI JI2.2J12.3
HCIBITAHU TPYHTOB Ha CABUT 010223354
35396 37 38
2.11 3agér | OCHOBHBIC 3aKOHOMEPHOCTH OIIK-1 JI1.1J11.2 OIIK-1.2
MEXaHUKH IPYHTOB JI1.3J12.1
2.2
JI2.3J13.1
212233 24
25026 27 38
29
Pasnen |Paszgen 3. Teopust
pacrnpenejieHUs HANPSIKe-
HHMI B MacCHBaX IPyHTa
3.1 Jlex Pacnipenenenue HarpspkeHUi B OIIK-1 JI1.1 J11.2 clamn-
TPYHTOBOM MAacCHBE. JI1.3J12.1 Mpe3eHTalus
J12.2J12.3 OIIK-1.2
212233524
25026 27 38
3.2 Jlex [Tnockast u mpocTpaHCTBEHHAs OIIK-1 JIT.1J11.2 OIIK-1.2
3amava (HampspKeHUsS OT JI1.3J12.1
PaBHOMEPHO pacIpeaesieHHON J2.2J12.3
Harpysku). Hanpspkerue ot 012233524
COOCTBEHHOTO Beca IpyHTa. 35326 37 38
33 Cp CamocTosTensHas paborta Ha OIIK-1 JI1.1J12.1 OIIK-1.2
TeMy:pacyeT HalpsLKeHHi B J2.2J12.3
MacCHBE IpyHTa 213253 54
2526 97 38
34 Cp CamocrosiTenbHas paboTa Ha OIIK-1 JIT.1J12.1 OIIK-1.2
TeMy: HampspKeHUE B TPYHTE B J12.2J12.3
cllyyae IIOCKOW U 213253 54
IIPOCTPACTBEHHOM 3a/1a4u 95026 27 08
3.5 3auér |Teopus pacnpeneneHus OIIK-1 JIT.1J11.2 OIIK-1.2
HanpsiKe-HUM B MaCCUBAxX JI1.3J12.1
rpyHTa JI2.2J12.3
31323354
0526 27 08
Pazmen | Pa3znen 4. [IpounocTh 1
YCTOHYHMBOCTH TPYHTOBBIX
MacCHBOB
4.1 Jlex Teopus npenensHOTO OIIK-1 JI1.1 OIIK-1.2
HAIPSHDKEHHOTO COCTOSTHMS. JI1.2J12.1
Kputnueckue Harpysku. JI2.2J12.3
YCTONUNBOCTE OTKOCOB U 21223354
ckioHoB. Onpenenexnue 2536 27 38
JIaBIICHUSI TPyHTA Ha
OTpaXkAaoLINe KOHCTPYKIHH.
4.2 Cp CamocrosiTenbHas paboTa Ha JIT.1J12.1 OIIK-1.2
TeMy: 3aa4l TEOPUU JI2.2J12.3
IIPEAEIBEHOTO HAIPSDKEHHOTO 01323354
COCTOSIHUSA 25026 27 38
4.3 3auér |IIpo4HOCTH M yCTOHYUBOCTH OIIK-1 JIT.1J11.2 OIIK-1.2
IPYHTOBBIX MacCHBOB JI1.3J12.1
J12.2J12.3
21223324
25026 27 38
Pazgen | Pasgen S. ledpopmanuu

TPYHTOB H pacyer 0CaJoK
OCHOBaHUI1 COOpPY:KeHH I




5.1 Jlex Bunsr nedopmaruit. Teopust OIIK-1 JI1.1J11.2 pasbop
KOMITPECCHOHHOTO JI1.3J12.1 KOHKPETHBIX
yruioTHeHusl. Teo—pus JI2.2J12.3 CUTyaIui
(GUIBTPAIOHHON 01323354 OIIK-1.2
KOHCOJIMAAuu. MeToabl D556 D7 D8
pacyera CTaOHIM3HPOBAHHBIX
0CaioK.

5.2 Cp CamocrosiTenbHas paboTa Ha OIIK-1 JIT.1J12.1 OIIK-1.2
TEeMY: pacdeT 0CaaoK J2.2J12.3
(dyHIaMEHTOB 212233 54

95026 27 38

53 3au€r | Jledopmanuu rpyHTOB U OIIK-1 JIT.1J11.2 OIIK-1.2
pacyer ocaJloKk OCHOBaHUI JI1.3J12.1
COOpYKEHUH JI2.2J12.3

31323354
35396 37 38

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

OO0pa3oBaTesbHBIE TEXHOJIOTHUH C UCTIONB30BAHIEM aKTHBHBIX METOJI0B 00yUYeHHUs (JIeKIus — Oecena)

TexXHOIOTHS ANCTAaHIMOHHOTO 00y4YeHN (TToJydeHe 00pa30BaTeNbHBIX YCIyT 03 MOCeIIeHHsT YHIBEPCUTETA, C TOMOIIBIO
COBPEMCHHBIX CHCTEM TEIEKOMMY-HUKAIMH (3JIEKTPOHHAs ouTa, IHTepHeT u 1p.))

TpamunnoHHas (pepoLyKTHUBHAS ) TEXHOJIOTHSA (IIPEIoIaBaTellb 3HAKOMUT 00YJAIOIINXCS C TIOPSAKOM BBIITOTHEHHS 3a1aHH,
HaOJIOAaeT 3a BBITIOJIHEHHEM H IIPH HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydaromuxcs)

TeXHOIOTHS KOIJICKTHBHOTO B3aMMOICHCTBHS (paboTa B MANIBIX TPYIIIaX) (CaMOCTOSATEIBHOE H3YUICHHE 00YJarOIIIMHUCS HOBOTO
MaTepraia MocpeICTBOM COTPYTHHYECTBA B MAIIBIX TPYIINaX, JaeT BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBATh B padoTe,
NPAKTAKOBATh HABBIKK COTPYAHUYCCTBA, MEKIUNIHOCTHOTO OOIICHUS )

TexHosnorus npobieMHoro o0y4yeHus (IIOCTaHOBKA HAYYHOU M y4eOHOH 3a1aun niepesi 00y4aromUMHKCs, B IPOLIECCE PELICHHUS
3a1a4u 00ydaromyecs y4aTcsi CaMOCTOSTEIIBHO HAXOUTh HEOOXOIUMYI0 HH(OPMAIIHIO, CIIOCOOBI PEIICHNS, OCYIIECTBISIETCS
pa3BHUTHE TO3HABATEIHHON aKTHBHOCTH, TBOPYECKOTO MBIIIICHHS M HHBIX JINYHBIX KA4eCTB)

TexHOIOTHs MOYIFHOTO 00yYeHHS (JeTIeHHe yIeOHOM TUCIIIUINHEI HAa MOTYIH (OJIOKN), KaXKAbIH 13 KOTOPBIX COCTOUT U3
y4eOHOTO COIeP)KaHHS U TEXHOJIOTUH OBJIAJCHUS HM)

6. POH/I ONEHOYHBIX CPEICTB

6.1. KoHTpO/IbHBIC BOIIPOCHI U 32JaHHS

1.1 CocTaBHbIE 3JIEMCHTHI TPYHTOB.

1.2 OCHOBHBIE BHIbI CTPYKTYpHBIX CBSI3€H B IpyHTaX.

1.3 Uro MOHMMAIOT MOJ TEKCTYPOil IPyHTOB.

1.4 Urto Ha3bpIBaeTCS BECOBOU BIAXXKHOCTBIO TPYHTA?

1.5 MozkeT 11 BeIWYHHA BECOBON BIAXXHOCTH IpyHTa ObITh Gosbiie 100%?

1.6 B dem 3akmiouaeTcss METOIMKA BBICYLIMBAHUS IPyHTA 0 ITOCTOSIHHOM Macchl B IPOLIECCE ONpPENENeHUs BIaKHOCTH?
1.7 Urto Ha3bpIBaeTCA IUIOTHOCTHIO YaCTUILIBI TPyHTA?

1.8 Kak onpenenuts 00beM TBEPABIX YaCTUIl TPYHTA MUKHOMETPHUECKHM METOHZOM?

1.9 1 4ero KUMmATAT CYCHEH3UIO IPHU ONPEAETICHUH IUIOTHOCTH YacTHLl ITpyHTa?

1.10 UTto Ha3bIBaIOT IJIOTHOCTHIO rpyHTa? KakoBa mMeroauka ero ompeseseHus?

1.11 Kax ompenenuts HauMeHOBaHHUE TIIMHUCTOTO TpyHTA?

1.12 Kak ycranaBnuBaercsi pu3NUECKOe COCTOSHUE TIMHUCTOTO rpyHTa?

1.13 Kakumu CBEJCHUSMHU O TIMHUCTOM IPYHTE HEOOXOAMMO PacIoiararth, YTOOBI ONMPEACIUTh BEIMUYUHY YCIOBHOTO
pacuetHoro comnpotusienus mo CHull?

1.14 Uro Ha3bIBaeTCA BIAXKHOCTHIO TIMHUCTOTO TPYHTA HA TPAHMIAX TEKYYECTH M PAacKaTHIBAHMSA?
1.15 Kak nmpurotoBuTh IMHHUCTOE TECTO?

2.1 Urto Ha3wbiBaeTCa KoMIpeccuen?

2.2 KakoBa Lenb KOMIIPECCUOHHBIX HCIIBITAHUN TPYHTA

23 Kak yctpoen omometp?

2.4 CdopmymupyiiTe 3aKOH YIUIOTHEHHS IpyHTa?

2.5 Kak BbMUCIISIOTCS MOKa3aTeNu JaeGopMUpyeMOCTH rpyHTa?

2.6 Kak moctpouTs KOMIIPECCOPHYIO KPHBYIO IO pe3yIbTaTaM HCIBITAaHHI B oJoMeTpe?

2.7 3akoH JaMHHApHOU (uiibTpanuu apcu.

2.8 Kak yctpoen npubop npsimoro cpesa?

2.9 B uewm 3akirouaercs MeToauKa KOHCOJIHAUPOBAHHOTO cpe3a?

2.10 KakoBa 1enp paboThl IO HCTIBITAHUIO TPYHTa Ha cpe3?

2.11 3akon KysoHa aiis mecdaHbIX ¥ MIMHUCTBIX TPYHTOB.

2.12 B kakux pacuerax HUCIOJIB3YIOTCS XapaKTEPUCTUKH IPOYHOCTH I'PYHTOB?




3.1
32
33
34
35
3.6
3.7
3.8
4.1
42
4.3
4.4
4.5
5.1
52
5.3
5.4

Kaxkast Teopust ucmons3yercs Ui pacueTa HalpsDKeHUI B TPyHTOBOM MAacCHBE: IIPEAeNbl e¢ NPUMEHHIMOCTH?

Kaxk pacnpeznessirotcst HalpsHKeHUsE B TPYHTE OT COCPEIOTOYCHHOM CHITBI?

Uro Ha3bpIBAIOT IUIOCKOH 3agaueii?
Kaxk pacnpenensroTcst HalpsHKEHUST OT PaBHOMEPHO-pacIIpeieIeHHO Harpy3KH OT COOCTBEHHOTO Beca IPYHTOB?
Uro Ha3bIBAIOT MPEAENbHBIM HANpPSHKEHHBIM COCTOSHUEM?
Buibl moBepXHOCTEH CKOJBKEHHS B 3aBUCHMOCTH OT IUTyOHHBI 3a10XKeHHsT (yHIaMEHTOB.
UTo Ha3BIBAIOT KPUTHYECKUMH HAarpy3KaMH M pacueTHBIM COIIPOTHBIICHHEM IpyHTA?
OreHka pe3ysIbTaTOB PacyeTOB BETHYHH KPUTUUECKHX HATrPy30K.

JIns KakuX MHKEHEpHBIX 00BEKTOB TpeOyeTcs pacueT yCTOMIMBOCTH?
DreMeHTapHbIE 33[a4u YCTONYUBOCTH.
WmxeHepHble METOIBI pacyeTa yCTOMUUBOCTH.
Buzbl HOAMOPHBIX CTEHOK.

MeponpusTis MO MOBBIILEHUI0 YCTOWYUBOCTH OTKOCOB M CKIIOHOB.
Bunsr nedopmarnmit.
Kak onpenenuts cTaOMIN3UPOBAHHYIO OCAJKY CJIOSI TPYHTa OTPaHUYEHHOH TON-IUHBI?
OG6nacTh IPUMEHEHUS TEOpUH (HHUIBTPALIOHHON KOHCOIHIAINN.
Kakne nmpakTndeckie MEeTOIBI HCTIONIB3YIOTCS VISl PacueToOB CTAOMIN-3UPOBAaHHEIX NedopMariiii OCHOBaHHUSA?

6.2. Tembl NUCHbMEHHBIX PadoOT

HE MPEyCMOTPEHO

6.3. ®oH/1 OLIEHOYHBIX CPEICTB

KommniekT o1eHOUHBIX CpeaCTB 1 TEKYILETr0 KOHTPOJI, KOMIUIEKT OLIEHOUHBIX CPEJICTB AJIs IPOMEKYTOUYHON aTTeCTalluu.

6.4. l'[epeqem, BU/I0B OLICHOYHBLIX CPEICTB

OTyYeTsl 10 1a00PaTOPHBIM PabOTaM, IEPCUCHB BOIIPOCOB K 3a4ETYy.

7. YA EBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIHUIIIMHBI (MO YJIA)

7.1. PexoMenayemasi iuTepaTypa

7.1.1. OcHoBHAas1 IUTEepaTypa

ABTOpBI, 3arnasue W3parenncTBO, Koi-Bo On. aapec
JI1. | Jo6poB D.M. |Mexanuka rpyHTOB: YueOHUK AT By30B | Mocksa: 20
1 Axanemus, 2008
JI1. | JammatoB b. | MexaHuKa TpyHTOB, OCHOBaHUS U CaHkr- 1 https://e.lanbook.com/book/145854
2 | N (GyHIaMeHTHI (BKITIOYAsT CIICTIAATBHBIN [eTepOypr:
Kypc MHXKEHEepHOH reojyorun): yueouuk | Jlanp, 2020
IUTSL BY30B
JI1. | MuxaitnoB A. | MexaHHKa TPYHTOB: KypC JICKIHH Mockaa, 1 https://biblioclub.ru/index.php?
3 |10, Bosorna: Uuagpa page=book&id=618132
Konnenaesa -Unxenepus,
K. T. 2021
7.1.2. lonoJHUTeNbHAS JIUTEPATYpa
ABTOpBHI, 3arinaBue U3znarenscTBO, Koi-Bo On. aapec
JI2. | Manpimes M. | Mexanuka rpyHToB. OCHOBaHUS U Mocksa: ACB, 10
1 [B. (byHIaMeHTHI (B BOIIPOCAX- OTBETAX): 2015
yaeOHoe mocobue
JI2. | Manryuies MexaHuKa TPYHTOB: YUeOHHIK Mocksa: ACB, 10
2 |P.A., Kapnos 2015
B.A.,
Caxapos 1.1.
JI2. | PenkkoB U. MexaHuKa TPYHTOB, OCHOBaHUS U CaHKT- 1 https://e.lanbook.com/book/152650
3 | b., 3ybaupos | dyHnameHTsl. [IpakTukym: yueOHOE IMetepbypr:
P.P. mocoOue JijIsl By30B Jlann, 2021
7.1.3. MeToauueckue pa3padoTku
ABTODBHI, 3ariaBue H3parenscTBo, Koi-Bo D11 azmpec
JI3. | KynukoB MexaHuka rpyHTOB: MeTonuueckue Bparck: bpl'Y, 115
1 [O.B, YKa3aHUsI K BBIIIOJIHEHUIO 2006
Kypammmaa | mabopatopHbIX paboT
P.IL
7.2. Ilepeyenn pecypcoB HUHGOPMALHOHHO-TeJIeKOMMYHUKAIIMOHHO# ceTH ""MHTepHeT"
D1 | YuuBepcuterckas 6ubanoreka online L.http://www.biblioclub.ru/




32 |UC «EauHoe 0OKHO JOCTyma K 00pa30oBaTeIbHBIM 2.http://window.edu.ru/
pecypcam;
23 | Hayunas snektponnas ouomuoreka eLIBRARY.RU 3.http://elibrary.ru/
D4 | aneKkTpoHHBIH KaTamor oudauoteku bpl'y 4. http://irbis.brstu.ru/CGl/irbis64r _13/cgiirbis_64.exe?
C21COM=F&I21DBN=BOOK& P21DBN=BOOK&LNG

D5 | anekrpoHHas 6ubimoreka bpl'yY 5.http://ecat.brstu.ru/catalog

D6 |cucTeMa IUCTaHIIMOHHOTO O0YYCHUS 6.http://ilogos.brstu.ru

37 | snexTpoHHO-OMONMMOTEYHAs cucTeMa «l3maTenscTBO 7.http://e.lanbook.com

«JlaHbBY
38 |UC "Texakcmept” hot@kodeks.ru.
39
7.3.1 Ilepeyensb nporpaMMHOro odecnedeHust
7.3.1.1 | Adobe Acrobat Reader DC
7.3.1.2 | doPDF
7.3.1.3 | Ait-Jloroc
7.3.1.4 | KOMIIAC-3D V13
7.3.1.5 | Microsoft Windows (Win Pro 10)
7.3.2 IlepeyeHb MH(POPMALMOHHBIX CIIPABOYHbBIX CHCTEM
7.3.2.1 | UCC "Konekc". MHPpOpMAITMOHHO-CTIPAaBOYHAS CUCTEMA
7.3.2.2 | CnpaBouHo-nipaBoBas cuctema «Koncynsrant [Tnrocy
7.3.2.3 | U3narenscTBO "JIaHb" 311€KTPOHHO-OMOINOTEUHAS crCTeMa
7.3.2.4 | «YHUBepcuTeTcKas 6ubnuorexa online»
7.3.2.5 | OnexTpoHHEIH Katanor bubmuoteku bpl'y
7.3.2.6 | OnextponHas 6ubmmorexa bpI'Y
7.3.2.7 | UadopmarmonHas cuctema "EnnHoe 0KHO HocTyIa K 00pa3oBaTeIbHBIM pecypcam”
7.3.2.8 | HanimonanpHas 3nekTpoHHast oubiaroreka HOb
7.3.2.9 | Vausepcuterckas undopmarmonnas cuctema POCCUA (YUC POCCHSA)
8. MATEPHAJIBHO-TEXHUHYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO A YJIS)
3520 JlaGopatopus HcHbITaHU OcHoBHOE 000pyI0BaHuE:
CTPOUTEJIbHBIX ](OHCpr](LIl/Iﬁ - CTCH/ UCHIbITAHUA CTPOUTEIIbHBIX KOHCT‘pyKuHﬁ;

- KOMIUIEKT METaIIN4eCcKoi omamyoKu;

- YHHBEpCcaJbHas HCIBITATENIbHAS THApaBIndeckas Mamuaa WAW-500C;
- anekrpomneyds 1ad. CHOJI 67/350 (50...350C) (a1. Tepmoperyisitop (ESCSV);
- mkad cymmsabii CHOJI-3,5

- KOMIUICKT 000pYHOBaHHUS JUIS HCCIICNOBAHUS (PU3NUECKUX CBOMCTB U KITACCH(UKAIIOHHBIX
IoKa3aresiell TpyHTOB;

- IpuOOp IIs UCTIBITaHus TPyHTOB Ha casur [ TTI-30;

- aneKkTpoHHbIe Beckl DL-1200;

- mammHa MK-50;

- mpecc [1-125;

- I3MEPHUTENh IPOYHOCTH OeTOHa OTPBIBOM co ckaipiBanneM OHUKC-OC;
- TBepaomep nuHamudeckuit TOMII-4xk;

- nuHamomeTp Ha cxkatue JA9113-3/1-500C-2;

- yIbTpa3ByKoBOU u3Mepurens npounocty Ilynascap-1.0;

- MHKPOCKOI 115 n3MepeHust TpetuH B 6etoHe Elcometer 900;

- MOV nazepHsliit MOHOXpOMHBIH Canon;

- akycTrueckas cuctema JetBalanct Jb-115U;

-TIK i5-2500/H67/4Gb/500Gb (Mmonutop TFT19 Samsung E1920NR;

- MyJbTUMEIUMHBIN TPOEKTOP.

JlomoTHATETHHO:

MeJoBast Jocka - 1 mr.

VYueGHast MeOeIs:

- KOMILIEKT Meben (0CaIouHbIX MecT) — 25 mT.;

- KOMIUIEKT MeOenu (II0CagouHbIX MeCT) sl MpenoaaBaress — | mT.




3520 JlaGopatopus HCIBITaHNIT OcHoBHOE 000pyIO0BaHHE:

CTPOUTENIBHBIX KOHCTPYKIMH |- CTEH MCIIBITAHUS CTPOUTEIBHBIX KOHCTPYKIIHI;

- KOMIUIEKT METaIn4ecKoi onamyoku;

- YHUBepCcaJbHas UCIBITATeNIbHAS TUApaBindeckas Mamuaa WAW-500C;
- anekrpomneydb 1ad. CHOJI 67/350 (50...350C) (31. Tepmoperyisatop (ESCSV);
- mkad cymmmsabiit CHOJI-3,5

- KOMIUICKT 000pYAOBaHHUS JUIS HCCIICNOBAHUS (PU3NUECKUX CBOMCTB U KIACCH(HUKAIOHHBIX
IoKa3aresiel TpyHTOB;

- IpuOOp IJIs UCTIBITaHuS TPyHTOB Ha casur [ TTI-30;

- aneKkTpoHHsble Beckl DL-1200;

- mammHa MK-50;

- npecc [1-125;

- I3MEPUTENh IPOYHOCTH OeTOHa OTPBIBOM co ckajibiBanneM OHUKC-OC;
- TBepaomep nuHamudeckuit TOMII-4xk;

- tuHaMoMeTp Ha cxkarue [ID2I13-3/1-500C-2;

- yIbTpa3ByKOBOU u3Mepurens npounocty Ilynascap-1.0;

- MHKPOCKOI 115 n3MepeHust TpeuH B 6etoHe Elcometer 900;

- MOV nazepHslit MOHOXpOMHBIH Canon;

- akycTHueckas cuctema JetBalanct Jb-115U;

-TIK 15-2500/H67/4Gb/500Gb (monuTop TFT19 Samsung E1920NR;

- MyJbTUMEAUMHBIN TPOEKTOP.

JlonoHUTEIBHO:

MeJoBas AocKa - 1 mrT.

VYueGHast MeOens:

- KOMILIEKT Mebenn (IT0CaI0uHbIX MecT) — 25 mT.;

- KOMIUIEKT Me0Oeny (II0CagouHbIX MECT) ISl TpenoaaBaresns — 1 mT.

9. METOANYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCIUITIJIMHBI (MO YJISA)

Jlnis ocBOCHUS TUCLUIIIMHEI 00YYaIOIIMUCS MIPEAyCMOTPEHBI MpopaboTka JIEKIIHOHHOTO MaTepHaa, H3yUYeHUEe TEOPETUIECKOro
Kypca 10 JTUTepaType, yKa3aHHOW HacTosel padoueii mporpamMme. OCBOCHHUE Pa3/IeiioB TECOPETHYECKOTO Kypca, OTHOCSIIUXCS K
BBITTOJIHEHHIO OCHOBHBIX JJA0OPATOPHBIX PadOT:

- ompezeneHNe MoKa3aTele (U3MIECKUX CBOMCTB M KJIACCH(HKAIMOHHBIX MOKa3aTeNeil TpyHTOB;

- H3y4YCHUE CKUMAEMOCTU FPYHTOB CIIOCOOOM KOMITPECCHHU;

- U3y4YCHUE CONMPOTHUBIICHUIO CIBHTY TNIMHUACTBIX IPYHTOB Ha MPUOOpaxX OJHOIUIOCKOCTHOTO Cpe3a PEKOMEAYETC W3ydarth I10
JuTepaType, MPUBEICHHON B COOTBETCBYIOIIEM pa3zeie HacTosmei PI1/I.

JJ1s HOATrOTOBKH K 1a00pPaTOPHBIM paboTaM U MOTYUYESHUsT HABBIKOB MPAaKTHUECKONW pabOThI CO CTaHAAPTHBIM 000PYAOBaHHEM
CTPOUTENBHOH JTa00paTOPUH, IMEIOIIEHCS BO BCEX KPYITHBIX CTPOUTEIIFHBIX OPraHU3alUsIX, PEKOMEHIYETCS CaMOCTOSTEIBHO
U3Y4IHUTh ya9eOHO-METOINUeCcKOoe oOecTiedeHHe TUCTIUTUIHHEL

CamocrostensHas paborta 00ydarommerocs o o(OpMIEHHIO OTIETa 110 Ta00PaTOPHOMY MPAKTUKYMY IT0 MEXaHHUKE IPYHTOB CBA3aHA
C M3YyYCHHEM COBPEMEHHBIX OTEUECTBEHHBIX HOPM U CTaHAapTOB. OopMIIeHHE TEKCTOBBIX U IpapUUIeCKUX MaTepPHUAIIOB
cootBerctByeT CIIJIC (Cucteme nMpoeKTHOM TOKYMEHTAIMH JIJIsl CTPOUTENLCTBA).

CamocTositenbHas paboTa CTYAEGHTOB C JIUTEPaTypoii, MpopadOTKa JIEKIIMOHHOTO Kypca, METOIMIECKIX YKa3aHHH K 1abopaToOpHOMY
MPaKTUKYMY, UCTIOJIb30BaHIE HOPMATUBHOMN JTUTEPATYPHI ATl 00pabOTKM NaHHBIX HEMIOCPEACTBEHHBIX UCTIBITAHUI TPYHTOB
CIOCOOCTBYET YIIyOJICHUIO M PACIIMPCHUIO TPO(PECCHOHATIBHBIX 3HAHUH U MOJYYCHHIO HABBIKOB MPO(ECCHOHATIBHON pabOTHI.
3amuTa OTYETOB MO JIAOOPaTOPHEIM paboTaM IMPOBOIUTCS IO 3apaHee ITOIrOTOBJICHHBIM BOIIPOCaM, ITPHUBEICHHBIM B ydeOHO-
METOANYIECKOM 00eCTICUeHIH AJIsi CAMOCTOSITEIBHOM PabOTHl 00YYIArOIIIXCS

JlaGoparopHast pabota Ne 1 — Onpenenenne GU3MIECKUX XapaKTEPUCTHK, KIACCU(PHUKAMOHHBIX TTOKa3aTeNIed M YCIOBHOTO
PacyeTHOTO CONMPOTHBIICHUS TPYHTOB .
Lens pabotsl: OnpeneneHne eCTECTBEHHOI BIaXHOCTH IPYHTa METOAOM BBICYIIMBaHUSA 10 TocTosHHOII Macchl ([OCT 5180-84).

3agaHue:
1. OnpenenuTh €CTECTBEHHYIO BIQKHOCTh TPYHTa METOJOM BBICYIIUBAHHS 0 MOCTOSTHHOW MacCHI.

ITopsnok BBITONHEHUS:

1.1.1 B3BemuBaroT 3apaHee BbICYLLICHHBIN U IPOHYMEPOBaHHbII CTaKaHUHUK C KPBIIKOM, m1.

1.1.2 B crakaHYMK TOMEIIAIOT Ipo0y IpyHTa Maccoi He MeHee 15T, MIIOTHO 3aKPBIBAIOT KPBIMIKOM U B3BEIINBAIOT, M2.

1.1.3 CrakaHYMK OTKPBIBAIOT M BMECTE C KPBIIIKOH, OJIETOI Ha ero JTHO, IIOMEIIAIOT B HarpeThIi CYIIMIbHBIHA IIKad U BHICYIIMBAIOT
JI0 TIOCTOSIHHOW Macchl mpu Temmiepatype (105 [1 2) °C, m3.

[lepBoe B3BENIMBaHIE IPOU3BOJUTCS IS IECUAHBIX TPYHTOB depe3 34, I OCTAIBHBIX — depe3 54. [Tocnemyromue B3BeNNBaHNsA
HOCJIE BBICYIIUBAHUS TOBTOPSAIOT: IECUAHBIX IPYHTOB B Te€UeHUH 14, OcTanbHbIX — 24. [Tocne ka10ro BRICYIIMBAHUS CTAKAHUHUK C
TPYHTOM IOMeIIaroT B 3kcukatop ¢ CaCl2, oxyiak1aroT 0 KOMHaTHON TeMIepaTyphl U B3BEIINBAIOT.

Ecnm pasHOCTh Macc TpyHTa B CTaKaHYMKE MEXKIY ABYyMs ITOCIIeYIOINMHY B3BEIIUBAHMAMH He Oyet npesbimiats 0,02 r, rpyHT
CYUTAIOT BBICYIIICHHBIM.

1.2 Onpenenenue rpaHunbl TekydecTd rimaACTOr0 TpyHTa (TOCT 5180-84)

BnaxnocTtb Ha rpanuue Tekyuectd, WL cooTBETCTBYeT Takoil BIaXXHOCTH IPUTOTOBJIEHHOM U3 IPyHTA MACThl, IPU KOTOPOMH
GanaHCUPHBII KOHYC IOTPY)KaeTcs B Hee 10/ JeHcTBIEM coOCTBEHHOro Beca Ha 10 mm 3a 5 c.

ITonroroBka K ONbITY.




1.2.1 O6pa3er rpyHTa B BO3AYIIHO-CYXOM COCTOSHHUU (IJIsI TPYHTOB, HE COAEPIKAIIX OPraHMYECKUX BEIIECTB) PAaCTUPAIOT B
CTYyIIKe, He JIOMyCKasl pOOIEHUS YaCTHI TPYHTA, U MPOCEUBAIOT CKBO3b CUTO ¢ ceTKol Nel. 3aTeM oOpasel yBIaXKHSIOT
JUCTIJUTHPOBAHHOM BOJOH IO COCTOSIHYSI TYCTOM ITAaCThI, TIEPEMEIIINBas IIITaTeTIeM, U BBICPKUBAIOT B 3aKPHITOM CTEKITHHOM
cocyJie He MeHee 24.

IIpoBeneHue omnbITa.

1.2.2 TIoAroTOBIEHHYIO TPYHTOBYIO IIACTy IEPEMEIINBAIOT IITATENEM U YKIaAbIBAIOT B ()OpMY (CTaKaHUHMK) BPOBEHb C €€ KPasiMH.
IToBepXHOCTD 3araa’KUBaroT.

1.2.3 Cma3aHHBIi Ba3eTMHOM OalaHCUPHBIN KOHYC IIaBHO OIyCKAIOT Ha MMOBEPXHOCTH NMacThl. Ecu koHyC moj aeicTBreM
COOCTBEHHOT'O BEca IOrPY3UIICS B [1ACTY JIO KPYTOBOH PHCKH B TEUEHHE 5C, TO BIAKHOCTb TPYHTA COOTBETCTBYET I'PAHHMIIE
TEKy4eCTH.

1.2.4 Ecnu 3a yka3aHHOE BpeMsi KOHYC OIyCTHJICS Ha I'TyOuHy MeHee 10MM, TO TPYHTOBYIO MACTy YBIAXHSAIOT AUCTHIIMPOBAHHON
BOJIOM W MOBTOPSIOT OIEpalliy, YKa3aHHbIE B mil. 2.2.2-2.2.3.

1.2.5 Tlpu norpy>keHnn KoHyca 3a 5¢ Ha ri1yOuHy Oosee 10MM macTy MoACyMIMBAIOT Ha BO3AYyXe, IepeMenBas npoly. 3atem
MOBTOPSIOT OIlepanuu cornacHo mm.l.2.2-1.2.3.

1.2.6 Tlo mocTrxeHNH TpaHULBI TeKyuecTH (1. 1.2.3) u3 macTel oTOMparoT Npody Maccoil He MeHee 15T U MPOoIeNBIBAIOT ONepanuu
cornmacho nm. 1.1.1-1.1.4.

1.3 Onpenenenne rparunsl packareiBanus (TOCT 5180-84). BnaxxHocTs Ha rpaHuIie packaTeiBaHuI WP cOOTBeTCTBYET
BIIA’KHOCTH, IIPU KOTOPOM pacKaTaHHBIN U3 MACThI KI'YT PaclafaeTcsa Ha KyCOuky JuInHOU 3-10MM npu nuamerpe 3MM.
I'pyHTOBYIO AaCTy TOTOBST B COOTBETCTBUU ¢ 1. 1.2.1.

1.3.1 Iacty packaTbIBaloT 10 00pa30BaHUS JKI'yTa MEXKIY JTaOHBIO U INITACTHHKOM U3 IUIACTHKA, IPHYEM JUTHHA XKI'yTa HE JOJDKHA
ObITH OoJiee mHPHHEI TagoHu. Ecii ipn muamerpe 3MM XKTYT COXpaHAeT INIACTHYHOCTb, TO TPYHT COOMPAIOT B KOMOK M CHOBA
PacKaTHIBAIOT B XKTYT J0 YKa3aHHOTO quameTpa. PackaTeiBaHME 3aKaHUYMBAIOT KOT/ja XKI'YT HAUMHACT KPOILTUTHCA HAa KYCOUKH ATHHON
3-10MmM.

1.3.2 Kycouku rpyHTa Maccoif He MeHee 15T coOmupaloT B cTakaH4uuK U onpenersror WP cormacho mm. 1.1.2-1.1.4.

1.4 Onpenenenue WIOTHOCTH IpyHTa MeTOZOM pexyiero konbua (FOCT 5180-84).

1.4.1 TInoTHOCTH TPYHTA ONPEAENACTCS OTHOLIEHHEM Macchl 00paslia IPyHTa K €ro 00beMy.

IIpoBenenue uCTIBITAHHA.

1.4.2 B3BemuBaOT pexyInee KOIbIIO ¢ KPbIIIKaMu, m1. J71s ONBITOB ¢ HEMEP3/IbIMU MBIIEBATO-TIIMHUCTBIMU TPYHTAMH UCTIONB3YIOT
CTaHJapTHbIE KOJIbLIA C BHYTPEHHUM 0OBEMOM .

1.4.3 Konblio BHyTpH CMa3bIBalOT TOHKUM CJIOEM Ba3elIHHa.

1.4.4 Ha 3aunineHHyI0 OBEPXHOCTH 00pa3Iia TpyHTa yCTaHABINBAIOT KOJIBI[O-TIPOOOOTOOPHHUK U BAABIUBAIOT PYKOH (HMIIH IIPECCOM)
Ha 1-2mM. CHapyXu KoJblla TPYHT MOJAPE3al0T Ha IayOuHy 5-10MM HmKe pexxyliei KpoMKu, GopMUpyst CTOJIOUK TPyHTa
JUaMeTpoM Ha 1-2MM Oosiblile HApYXKHOTO AMaMeTpa Koibla. Takue onepanuy IOBTOPSIOT JI0 TEX MOP, TT0Ka KOJIbLIO HE 3aMOJIHUTCS
TPYHTOM.

I'pyHT, BEICTYHArONIMIA 32 Kpask KONbI[A, CPE3ar0T HOXKOM, 3a4HINAI0T HOBEPXHOCTH TPYHTA BPOBEHD C KPAasiMU KOJIBIIA M 3aKPHIBAIOT
KpbIlKaMu. KoJbllo ¢ TpyHTOM M KpBIIIKaMH B3BEIIUBAIOT, M2.

1.5 Onpenenenne NIOTHOCTH YacTHL IpyHTa ukHOMeTpudeckuM MetogoM (I'OCT 5108-84).

IToaroroBka K NCTIBITAHUAM

1.5.1 TIpoOy rpyHTa, BBICYLIEHHOT'O ITPY KOMHATHOM TeMIiepaType, pa3MeIbyatoT B CTYIIKE U MPOCEUBAIOT Yepe3 CUTO ¢ CETKOM Ne2.
1.5.2 13 mpocestHHOro IrpyHTa OepyT HABECKY M BBICYIIMBAIOT /10 IOCTOSSHHON Macchl B cOOTBeTCTBHH C .. 1.1.1-1.1.3.

1.5.3 B3BemmBaroT HaBeCKy BBICYIIEHHOTO TpyHTa Maccoid m1=10r u uepe3 Cyxyr0 BOPOHKY II€PECHINalOT B TUKHOMETP.

1.5.4 TlukHOMETp 3aNONHSAIOT HA 1/3 TUCTUIIMPOBAHHON BOAOM, B30ANTHIBAIOT U CTAaBAT KUIATHTH HA NIecUaHyro OaHio. Bpems
KHUISTYCHUS (C MOMEHTa Havana KUTEHHs ), HSOOXOIMMOTro Il yAaleHUs BO3yXa U3 IOp I'PyHTa, COCTABIISCT JUISl [IECKOB M CyIecer
— 30MuH, [1J1 CyTIIMHKOB U TJIMH — 14.

1.5.5 Tlocne kunsA4YeHUs: NMKHOMETP OXJIaXJAI0T B BAHHE € BOJOMU 10 KOMHATHOU TEMIIEpaTyphl U N0JUBAIOT JUCTUIIMPOBAHHON
BOJIOM 710 KOJIb1IeBOi prcku. Ilono)keHre MeHICKa B HeM MOIPABIIAIOT, 100aBiIsis BoAy nuneTkoil. Ecnu kamim Boibl HaXoIsaTCst
BBIILIC PUCKH, UX YAAJISIOT, IPOMOKHYB (DMIIBTPOBAIBbHOM OyMaroi (HU3 MEHHCKA BOJIBI JIOJDKEH COBIAAATh ¢ pUcKoil). [Ipudem
TeMIlepaTypy MMKHOMETpPa OIPEEIIAIOT 10 TEMITEpaType BOJIBI B BaHHE. 3aTeM NUKHOMETP OOTHPAIOT HACYXO M B3BEIINBAIOT, M2.
1.5.6 ConeprxuMoe MHKHOMETPA BBUIMBAIOT, €70 OMOJIACKUBAIOT U HAMIOIHSIOT JUCTH/UIMPOBAHHOM BOJOM. 3aTeM MUKHOMETP
BBIJIEP’KUBAIOT B BAaHHE C BOJOI JI0 TOM ke TeMIepaTypsl UTo U B I1. 1.5.5, MOMpaBIAIOT MON0KEHNE MEHUCKA BOJbI U B3BELIMBAIOT,
m3.

1.6 OnpenencHue HAUMEHOBAHMSI NNIMHUCTOTO IPYHTA U €T0 COCTOSHUSL.

1.7 BoruucnsieMble XapaKTepUCTHKH TPYHTA.

1.7.1 KoadhpumueHT noprucTocTy €

1.7.2 IInoTHOCTH CyXOro IrpyHTa (CcKeneTa rpyHra) [d

1.7.3 Y nenbHbIN Bec TpyHTa

1.7.4 Y nenbHbBIN BeC 4acTUIl TPYHTA

1.7.5 Y nenbHblii Bec CyXoro rpyHra

1.8 Onpenenenye yCa0BHOTO PacdeTHOIO COIIPOTUBIIEHUS TPYHTOB ocHOBaHus RO

JlaGoparopHas pabota Ne 2 — MccnenoBanue cKMMaeMOCTH TPYHTOB CIIOCOOOM KOMIIPECCHH B OJIOMETPE.

Ilens paboTHI: onpeseneHue MoKa3aTesie COKMMaeMOoCTH (Ie(OpMHPYEMOCTH) TPYHTOB!

- koo dumeHTa cKUMaeMOCTH mo;

- k03¢ GHLIUEHTa OTHOCUTENBHON CXKMMAaeMOCTH mv;

- Moxys nedopmanun E..

3agaHue: OMpeAennuTh IOKa3aTeNIN CKUMAEMOCTH (JIeOpMHIPYEMOCTH) TPYHTOB: KO (HUITNEHTA CKUMAEMOCTH mo; ko3 dummenrta
OTHOCHTENFHON C)KUMaeMOCTH mv; Moyt nepopmanuu E.




Tlopsinok BeINONIHEHUSA:

OTH XapaKTEPUCTHKHU ONPEACIISIOT 110 pe3yJIbTaTaM UCIIBITAaHNI 00pa3lia pyHTa B KOMIPECCHOHHOM IprOope (o1oMeTpe) B
YCIIOBHUSX KOMIIPECCHH.

Heobxonumoe o6opynoBaHue:

- KOMIIPECCHOHHBIN Tpubop (ogomMeTp);

- MHJUKATOPbl YaCOBOTO THMAa — 2INIT.;

- BJIaXHBIE OyMakKHbIE (IIIBTPEI — 2IIT.;

- oOpazer TpyHTa;

- rpy3bl — 31IT. 10 4KT.

VcxonHble naHHBIE:

- wiomaap odpazua A=60cm2;

- BbIcoTa obpasua h=31,5mm;

- ko3 uIMeHT phuaxkHo# nepemayun n=1:10;

- HadaJIbHBIA KOA(QQUIIMEHT TOPUCTOCTH €0

2.1 IToAroToBKa K MCIIBLITAHUIO.

OOGpaser NIMHUCTOTO TPYHTA JUIsl UCTIBITAHUH BBIPE3atoT pab0vMM KOJIBIIOM NPUOOpa B COOTBETCTBUU ¢ TpeboBanusaMu 11. 1.4.4 n
TIOKPBIBAIOT C IBYX CTOPOH BIIaXKHBIMH (DHIIBTPaMH.

Cxarne obpasua rpyHTa IPOUCXOIHUT IIPH CBOOOAHOM yAAJICHUU IIOPOBOH BOABI Yepe3 AbIPUAThIe MOAIO0H U IITaMII IpHOopa.
Harpy3ky npukiaasiBaloT ¢ HOMOILIBIO peIYaXKHON crcTeMbl. OTHOIIEHHE TUIed phluara, nepeaatomiero Harpy3ky n=1:10. luanazon
JIABIICHUI! B OMBITE ONPENENAETCS IPOEKTHBIM 33JaHiEM. B ydeOHBIX LieNIAX OMBIT MPOBOAUTCS MPH TPEX 3HAUCHUAX HArPy3KH,
co3naBaeMoi TpsMHU Maccoit 4,8 u 12kr.

IMocne mpunoxeHus KakA0H CTyIEeHH AaBIeHHs 00pa3ell BBLACPKHUBAIOT A0 ctabmmm3anun aepopmarmit. [To TOCT 12248-2010
[10] xpuTepueM cTabMIM3AIMK A IMHUCTHIX TPYHTOB siBisieTcs Aedopmarius He 6oaee 0,01Mm 3a 164. (B y4eOHBIX IEIsIX
TPUHATO BpeMs YCIOBHOM CTaOMIN3AIMY Ha KaXXIOW CTYTICHU JaBJICHHS PaBHBIM 12MHH.).

Jlns n3MepeHns BepTUKAIBHBIX JedopMariuii rpyHTa HCIONB3YIOT IBa HHANKATOPA YaCOBOTO THUIIA.

2.2 TlopsnoK NpOBEASHUS UCTIBITAHUH.

2.2.1 CHEMAIOT OJIOMETp CO CTAHWHBI U Pa30UPAIOT €To.

2.2.2 B COOTBETCTBUH ¢ YKa3aHHOH BBIIIE METOUKOM BEIPE3a0T 00pa3el IpyHTa M HAKPHIBAIOT €T0 C ABYX CTOPOH BIIAXKHBIMHU
¢unpTpamu.

2.2.3 CobuparoT 0OMETp ¥ yCTaHABINBAIOT HA CTaHUHY IpHOOpa. [1oaKpYUMBAIOT CTONOPHYIO IaiiKy, HAXOLIYIOCS 110
CTaHMHOW, W TIePEBOJIAT 3arPy309HBIN pHIYar B TOPH30HTAIFHOE MOIOKCHHUE.

2.2.4 3akpeIuIfioT HHAUKATOPBI 9aCOBOTO TUIA (HOXKKA HHINKATOPA JIOJDKHA OBITh «YTOIICHA») U IIOBOPOTOM IIIKAJIBI
yCTaHABIMBAIOT HyJIEBBIC OTCUETHI.

2.2.5 Ha moaBecky pbluara yCTaHaBIMBAIOT THPIO MACCOM 4KT U OEpyT OTCUET I10 Yacam.

2.2.6 B xxypHan ucIbITaHUN 3aIMCBIBAIOT IOKA3aHUS 110 KPaCHOM LIKaJle MHOUKATOpoB 4yepes 1, 2, 4, 8 u 12MuH ¢ MOMeHTa
MPUIIOKEHUS HATPYy3KH.

2.2.7 Ha moaBecKy yCTaHaBJIMBAIOT €I OJHY TMPIO0 MAaCCOU 4KT U MOBTOPSIFOT onepanuu 1.2.2.6.

2.2.8 YcTaHaBIMBaIOT HA NOJBECKY TPETHIO TMPIO MAacCOM 4KTI ¥ OBTOPSIIOT TE XK€ OIEpaluu corjaacHo 1m.2.2.6.

2.3 O6paboTKa pe3yIbTaToB

2.3.1 OmpenensioT abCOMIOTHYIO AedopMaliio oopasia rpyHra S Kak cpefjHee apupMeTnieckoe 3HaUeHUe MOKa3aHun
WHJMKATOPOB (TIPU BBIYUCIICHUSX CIIClyeT YUUTBIBATh Ae(hOPMALHIO KOMIIPECCHOHHOTO IPHOOpa 10 TApHPOBOYHOH KPUBOIH,
TIOCTPOCHHOMN TIPH PA3IUIHBIX JABICHUAX ).

2.3.2 It KaKOoH CTyIeHH Harpy>KeHUs CTPOAT rpa(uK 3aBHCUMOCTHU OCaJKH 00pasia S OT BpPeMEHH t.

2.3.3 BBIYHCISIOT 3HAUEeHUS K0P PHUIIHEHTA TTOPUCTOCTH

2.3.4 CtposT rpaduk 3aBHCUMOCTH K03()(HDUIMEHTa TOPHCTOCTH € OT HANPsDKeHUST (KOMITPECCHOHHYIO KPUBYIO). PexomMeHTyeMsIit
Mmacmtad rpaduka: no ropuzonranu 40mm — 0,1MIIa, o Beptukamu 50mm — 0,1.

2.3.5 Tlo xoMIpecCHOHHOM KpUBOM AJIs1 BHIOPAHHOTO WHTEPBala U3MEHEHHS JaBlIeHUsS ONpPEeAesSIIOT MOKa3aTeNld CKUMAaeMOCTH C
ToyHocThio 0,001 MIla-1.

JlabopaTopHas pabota Ne 3 — MccneoBaHue peaeIbHOTO CONPOTHBICHUS CABUTY TIMHUCTOTO TPYHTA.

Iesnb paGoTHI: ONpeAeaUTh TapaMeTphbl IPOYHOCTHU IpyHTa (YAEIbHOE CLEIUICHHE C, YTOJl BHYTPEHHErO TPEHHUS ).
3amaHue: ONMpeAeUuTh TapaMeTphl MPOYHOCTH IPYHTA (YASIBHOE CIEIUICHHE C, YToJI BHYTPEHHETO TPEHHS ).
Tlopsinok BbINONTHEHUS:

[TapaMeTpsl IPOYHOCTH UCTIOAB3YIOTCS MPH OLIEHKE:

- YCTOHUMBOCTH OTKOCOB I'PYHTOBBIX MAacCHBOB;

- HecyIe crmocoOHOCTH OCHOBAaHMH 3IaHUI U COOPYKECHHUH;

- JAaBJICHUS Ha OTpaXAaromne KOHCTPYKIUHU.

O6opynoBaHue:

- 00pasIsl TPYHTA;

- OJTHOIIIOCKOCTHOH cpe3Hoit mpubop I'TTI-30;

- WHAWKATOP YacOBOT'O THIIA;

- Ipy3bl.

HCXOZIHI)I@ JAHHBIC:

- — IJIOmAah cpe3a odpasia;

- — BBICOTa 00pasia;

- — OTHOIICHMUC IUICY pblYyara JJis nepcaaviun BepTI/IKaJ'lBHOf/i Harpys3kKu;

- — OTHOILEHME IUIeY pbluara JJs epelauu CIABUTAIOLEH Harpy3KU.

I[JI}I OonpeAcICHU XapaKTCPUCTHUK ITPOYHOCTHU HCO6XOZ[I/IMO BBINTOJIHUTH HECKOJIBKO OIIBITOB MO ONPEACIICHUIO TPEACIBHOTO




KacaTeIbHOTO HAMIPSHKEHUS IIPU Pa3IMYHBIX 3HAUCHUSX HOPMATIBHOTO HANPSDKEHUS U 3HAUEHHS U C ONPEAEIUTH KaK MapaMeTpsl
MPSIMOJIMHEHHOW 3aBUCUMOCTH B COOTBETCTBUU ¢ hopmyJoii (3.1).

B y4eOHBIX [eNsaX IPOBOIAT TPH OIBITA Ha Cpe3 IIPH HOPMAIBHBIX K INTIOCKOCTH CABHTA HANPSDKEHIAX ;

J1s TIIMHACTHIX TPYHTOB HE3aBHCUMO OT UX CTEIIEHH BIAXKHOCTH B CTaOMIIN3NPOBAHHOM COCTOSIHUH UCTIBITAHUS IIPOBOJST I10
KOHCOJIMAMPOBAaHHO-ApeHnpoBaHHoil cxeme o 'OCT 12248-2010 [10].

B cBs13u ¢ 3TMM nepen onbITaMu 00pasibl TPyHTA MPEABAPUTENBHO YIUIOTHSIOT 331aHHBIM HOPMATHBHBIM JIaBJICHHEM B
ymnotauTene ['TTI-29. [Ipn HeOOIBIIOM KOMMYECTBE ONBITOB YIDIOTHEHHE MOYKHO ITPOU3BOANTE HEMOCPEACTBEHHO B CPE3HOM
npubope Mo MeToArKe, yka3aHHOH B 1I. 3.1.

B ombITax HCHONB3yeTCs OHOIIIOCKOCTHON Cpe3HON MpUOop ¢ PUKCHPOBAHHOMN MOBepXHOCTHIO cpe3a ['TTI-30 KOHCTPYyKIMK
H.H.Macnoga-1O.1O. JIypse.

Cpes mocTuraercs IIyTeM CIBUTA OAHOM YacTH 00pa3iia OTHOCUTEIBHO APYTOif €ro YacTH KacaTeIbHON Harpy3KOoH IpH
OJHOBPEMEHHOM Harpy>keHuH o0pasiia Harpy3Koil, HopMaabHOH K MIOCKOCTU Cpe3a.

3.1 IloAroToBKa K UCIBITAaHUIO

3.1.1 IlpenBaputensHOe YIDIOTHEHHE 00pa3a, 3a HCKITIOYSHHEM 00pa3IoB MTPOCATOIHBIX TPYHTOB, HCIIBITHIBAEMBIX B
BOJIOHACBIIIIEHHOM COCTOSHUH, IPOU3BOAAT IIPU HOPMAIBHBIX JABICHHUAX P, IPH KOTOPBIX OMPEIEINSIOT CONPOTHBICHUE CPE3y .
HopmanbHble 1aBieHys IIepeiatoT Ha 00pasel] IpyHTa CTYNCHIMH .

BenmauHa cTyrieHH 3aBHCHT OT COCTOSIHHUS TNTMHUCTOTO TpyHTa U nmpuHUMaetcs 1o [10]. B y4eOHbIX menmsax k o0pasity
IIPUKIIAABIBAIOT faBieHue P=12Kr 1 BbIIEpKUBAIOT B TeUEHUE SMUH. 3aTEM BEPTUKAJIbHASI HATPY3Ka IOJHOCTHIO CHUMAETCSL.
3.2 [IpoBeeHuE UCTIBITAHHUS.

3.2.1 C moMoIpto AByX yCTAHOBOYHBIX BHHTOB YCTAaHABIUBAIOT 3a30p B 0,5-1MM Mex 1y BepXHei U HIDKHEH o0oiMaMu
cpespBaTers. Ciieyer METh B BULY, YTO YCTAHOBOYHBIE BUHTHI JOJDKHBI OBITh MTOJHATH! M HE JOJDKHBI MEIIATh TIEPEMEIICHIIO
BepxHei 000WMbI OTHOCUTEIHLHO HEMOIBM)KHOM HIDKHEHN YacTH B XOJI€ OTIBITA.

3.2.2 Obpasen rpyHTa HArpy>KalOT BEPTUKAIBHBIM JIaBJICHHEM, IPU KOTOPOM OyZIeT IPOMCXOIUTh UCTIBITAaHHE Ha cpe3. B nepBom
OITBITE HANPSDKCHHE CO3/ACTCS C TIOMOIIBIO THPH Maccor 4Kr

3.2.3 YcraHaBIMBAOT HHANKATOP YaCOBOTO THIIA [UIS H3MEPEHHS TOPH30HTANBHBIX Jedopmanuii. [IoBOpOTOM IIKass!
yCTaHABIMBAIOT HYJIEBOM OTCYET.

3.2.4 OcBOOOXJAI0T CEKTOPHBIN pbIUar, NepeAatoNuii FTOpH30HTaIbHYIO HAarpy3Ky, OT TOPMO3a.

3.2.5 K ropu3oHTaIbHON 3arpyKarolield CUCTEME MPUKIAIbIBAIOT HArpy3Ky IO BEJIMYMHE CTYIIEHH COCTaBISIONIy0 5% OT
BepTHKanbHOH. Hampumep, eciiu BepTHKaIbHAs Harpy3Ka co3gaeTcs THpeit Maccoil 4KT, TO CTyHeHb TOPU30HTAIBHOM HArpy3KH
cocTtaBisaeT 0,2Kr.

3.2.6 Tlocie crabunm3anuu aehopMaiuu cpesa, 3a KOTOPYIo MPHHAMAIOT CKOPOCTh Nedopmanuu He 6oiree 0,0 1 MM/MUH

3.2.7 IlpuxiafbIBatOT CIEAYIOUIYIO CTYIIEHb TOPU30HTAIbHON HArpy3Ku. VcnbITaHus IPOJODKAIOT 10 TEX MOP, II0Ka He
MIPOM30MET MTHOBEHHBIN cpe3 HiIu obmiast JeopmMarnust cpesa MPeBbICUT SMM (B yUEOHBIX LENSIX MPUHATO — 3MM).

3.2.8 Pasrpy>kaloT OABECKH CHayajla TOPU30HTAIBHOM, a 3aTEM BEPTUKAIBHOH 3arpyxatomux cucteM. [Ipubop ounimaror ot
TPYHTa, IPOMBIBAIOT M HACYXO BBITHPAIOT.

3.2.9 IlepesapspkaroT NpuOOp TPYHTOM U B COOTBETCTBUH C 11.3.1.1-3.2.8 MPOBOAAT OMBITEI IPH U , KOTOPBIE CO3AAI0TCS C
MMOMOIIbIO TUPh Macco 8 u 12kr.

3.3 O6paboTKa pe3yIbTaTOB UCIIBITAHHSL.

3.3.1 Ilo pe3ynbTaTaM OIBITAa CTPOST IpahUK 3aBUCHMOCTH TOPH30HTANBHBIX Ae(OpMaIMii  OT KacaTeNIbHBIX HAPSDKCHUN B
TIOCKOCTH Cpe3a

3.3.2 CtposT rpadhuk 3aBUCIMOCTH KacaTeIbHBIX (CABHUTAIOIINX) HAIPSDKEHUHA OT HOPMAJIbHBIX HANPSDKEHUH (Auarpamma
COIIPOTHUBIICHUS CPE3Y) B COOTBETCTBHH C PHCYHKOM 5.3.

MacurraObl HAPSKEHUH 0 OCSIM U TOJDKHBI OBITH OJJMHAKOBBIMH.

PexomeHayeMbIit MaciTad rpaduka:

o ropuzoHTanu S0mm — 0,1MIla nns ;

no Beprukanu 50mm —0,1MIla qis .

PesynbraThl oKCIIEpUMEHTa, OTPa’KeHHbIE TOYKaMHU, TEOPETUUYECKU JOJDKHBI JIEKATh HA OAHOM NMpAMoil. B ciryuae pa3bpoca naHHBIX
9KCIICPHMEHTOB NPSIMYI0 HEO0OXOAMMO HPOBECTH TAaKUM 00pa3oM, YTOObI OHA 3aHMMaJa CPEAHEE ITOJI0KCHUE MEXKIY TPeMs
TOYKAMH.

3.3.3 — Ha npsmoit HeoO6X0aUMO BBIOPATh JBE TOUKU U ONpPEJeTHTh HOPMATHBHBIC 3HAUEHH yIIa BHYTPEHHETO TPEHUS U
YIENBbHOTO CLETIEHHS C.




		rector@brstu.ru
	2022-07-04T14:58:43+0800
	Братск
	ФГБОУ ВО "БРГУ"
	Я подтверждаю точность и целостность этого документа




