JloKyMeHT NOANMCaH NPOCTON 3NEKTPOHHOI NOANMCHIO
MHdopmauus o Bragenbue: dEJIE
®WNO: ykosHukoBa EneHa BaHoBHa

[lomxHocTb: MpopekTop no y4ebHoit pabote

[lata nognucanvs: 27.12.2021 16:32:14

YHMKaNbHbIA NPOrPaMMHbIi KNHOY:

8905aae3463de1924cbcf76ac5d7ab89efBRA TC

AVKH U BBICILIEIO OBPA3OBAHHS POCCUHCKON ®EIEPALIMH

RAJIBHOE I'OCYJIAPCTBEHHOL BIOKETHOLE
OBPA3OBATEJIBHOE YUPEXJIEHUE

BbICHIET OBPA3OBAHUW A

KU T'OCYJIAPCTBEHHBIA YHUBEPCUTET"

e
b*:t'
s

S
o

20

o’
nt

‘&'-

YTBEPXJ/IAK)

asy
Yo
o 90‘3
"
rgovhs

LRk bpeK meOHoit pabote

ehOo. i

“'J"%m ;.ﬁ *

S E.H.JlykoBHHKOBa

)L
Y

2047 .

PABOYASI HHPOI'PAMMA JIMCUHHUITTIMHBI

3akperiena 3a kahepoi

YuyeOublil nian
Hanpa

KBanudukaiing

Popma 00yuyeHus
Ob1as Tpy/10eMKOCTh

51.0.07.03 Mexanuka rpyHToB

CT[](]HTEJI[:HI:IK H‘(]llC'l'p}’l{llHi‘i H TeXHOJIOI'HH
CTPOHTCJIBCTBA

b080301 21 IMIC.plx

Bienue: 08.03.01 CrpoutenbcTBO

bakanasp

OYTHas

23ET

Buibl KOHTpoOIs B cemecrTpax:

Jauer 4

P&ICIIPL‘JICJIEHHE HacoB JIHCHHILUIHHLI 1TO ceMecTpam

Cemecrp
(<Kype>.<Cesectp Ha 4 (2.2)
Kypee:) Hroro
Henenw 16
i qm_él[il?ﬂitia;i_'l_m— .\'l]_ PIT | %11 Frl
Jexumm — Twelwe|tefte ]
Jlabopatopible ~lwelieliele
B ToM uncie unT. Tl io]0
HMroro ava, 32 | 532 | 32 | 32
Kowrakthas patora 32 )32 | 32 32
Cam. paboTa 40 | 40 | 40 |40
Mroro 72 |92 |72 ] 12




[IporpamMmy cocTaBHJi(n):
K., doy., Kyaurkoe O.B.

Pabouas nporpavma AHCIUNTHHBI
MexanuKa IpyHIoR
pazpaboTata B coorseTcTBHH ¢ PI'OC:

eepasibibIi FOCY1apCTBCHHBIH 00pa30BaTe/ILIBIA CTAHAAPT BbICIIETO oOpa3zoBanus - Oakalappuar 1o
nanpasienunio noarotorku 08.03.01 Crpourenserso (npukas Munobpuayku Poccun ot 31.05.2017 1. Ne
481)

COCTAB/ICHA HA OCHOBAHHH _\_"-[96"0['0 1J1aHa:

Hanpagnenue: 08.03.01 CrponteibeTBO
yTRepAICHHOr0 nprkasom pektopa o1 01.03.2021 nportoko: Ne 80.

PaGouas 1porpamma 0,1006peHa Ha 3ace/lanii Kade,pbl
CTpOHTEIBLHBIX KOHCTPYKIHH H TEXHOJOIHH CTPONTCALCTRA

Ipotokon ot 20 g5 2028t W /3
Cpok neficTRHA Nporpammblieldl/ ~o2€AS yuur.

2
3as. kaeapoit Koranenxo [0 B. fﬁ%

[Tpenceaareans MK®
JIOLEHT, K.9.H., AkuypuHa W.T". . as __2()_{{:‘. 75 t/7/r

e - " e 2
OrgetcTRennbIi 3a peaimzanmio OHOI _5_/%/ - %’?@;ﬂ#’c{{i %
(noun (DPHO)
& g
JlupekTop OHO/IHOTCKH QZ&"‘? - &7/1/&“(!2.;- %[ ;%.
(MOANMCL) (DUO)

No perucrpaidn __'{_L(—%__ =

(MCTOMMYUCCKUI OT/1e)




1. HIEJIX OCBOEHUA JTUCHUTIINHBI

1.1|®opmupoBanue y 00ydaronuxcsi 6a30BbIX 3HAHUH 110 3aKOHOMEPHOCTSAM (PH3HKO-MEXaHHYECKUX CBOMCTB TPYHTOB U
noydeHue (HyHAaMEHTATBHBIX 3HAHUIT MO OI[CHKE HANPSHKEHHO-TePOPMUPOBAHHOTO COCTOSHHUS TPYHTOBBIX MaCCHBOB.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxon (pazgen) OOIT: 51.0.07.03

2.1|TpeGoBaHus K NpeIBapUTEILHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1| Texunueckass MEXaHHUKA

2.1.2|nxeHepHas reoorus

2.1.3| TeopeTnueckasi MEXaHUKa

2.2|IMCOMIUTHHBI H TPAKTHKH, VISl KOTOPBIX 0CBOEHUE JAHHOI JUCHHILIHHBI (MOIYJIs1) HE0OX0IUMO KaK
npeauiecTBylolee:

3. KOMIIETEHL[IY OBYYAIOIIETOCSl, ©°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOZYJIS)

OIIK-1: Cnocob6en pemiath 3aJa4n npod)eccnonanu—loﬁ ACATEJIbHOCTH HA OCHOBE MCIIOJIb30BAHUA TEOPECTHICCKUX U
MNPaAKTHY€CKUX OCHOB €CTECTBECHHBIX H TEXHUYECKHUX HAYK, a TAKKE MATEMAaTHYECKOr'o anmnaparta

Wugukatop 1 |OIIK-1.2 PemaeT nmxeHepHbIE 33291 C HCTIOIH30BAHUEM 3HAHUH TEXHUIECKHUX, SKOHOMHYECKUX HAYK U
MaTeMaTHYEeCKOro alapara

B pe3yiabTaTe ocBOeHHS TMCHUILIAHBI 00yYaIOLIUICS 0/KeH

3.1|3naTn:

3.1.1|reopeTHyeckue OCHOBBI JIMHEHHOH anreOpbl, MAaTEMaTHYECKOTO aHAIN3a, TUPPEPEHIIMATLHOTO | HHTETPAIbHOTO
WCUHCIICHHS,

3.2|Ymerth:

3.2.1|ucnonap30BaTh MaTeMaTHYECKUI armapar Uil peIIeHUA HHXKCHEPHBIX 3a/1a4, CTPOUTHh MAaTECMAaTUYCCKHUE MOICIIN
(1)I/ISI/I‘ICCKI/IX ﬂBHeHHﬁ, XUMHUYICCKUX MPOLECCOB, IKOJIOIMICCKUX CUCTEM, aHAJIU3UPOBATh PE3YJIbTAThl PEHICHUS KOHKPETHBIX
3aa4 € 1EJIbIO IMTOCTPOCHUA ooiree COBCPIICHHBIX MOZ[GHeﬁ, AHAJIM3UPOBATH PE3YJIbTAThl DKCIIEPHUMCEHTA,

3.3|Baanern:

3.3.1{meronom auddepeHpoBaHUs U HHTETPUPOBAHUS (HYHKINH, OCHOBHBIM aHAJIUTUUECKUM U YHCIEHHBIM METOIOM PEIICHUS
anrebpandeckux u AuQG epeHINATBHBIX YPABHEHUH 1 HX CHCTEM;

4. CTPYKTYPA U COJAEP KAHUE JTUCHHUIIJIMHBI (MOAYJISA)

Kon Bun HaunmenoBanue pa3ienoB u | Cemectp /| YacoB | Kommneren- | Jluteparypa | Uurte | [Ipumeuanue
3aHATHA | 3aHATHS TEM Kvpc 11701 DAKT.

Paznen |[Pa3men 1. OcHOBHBIE
MOHSITHS] MEXaHHUKH IPYHTOB.
duznyeckass npupoaa

TPYHTOB

1.1 Jlex TIpenmer u 3amauu Kypcea. 4 1 OIIK-1 JI1.1 J11.2J12.1 0 OIIK-1.2
IIpupona rpyHTOB. J2.2
CTpyKTYpHBIE CBSI3H. 210203354
CTpyKTypa U TEeKCTYypa. 9506 07 58

1.2 JIab Omnpenenenue GU3HISCKUX 4 5 OIIK-1 JI3.1 2 tpenunr OIIK
XapaKTEepPHUCTHUK, 213233 54 -1.2
KJIAaCCU(PUKAIMOHHBIX D556 D7 B8

MoKasareJieil U yCI0BHOTO
PacyeTHOTO CONPOTHBIICHUS

TPYHTOB
1.3 Jlex dusnyeckre CBOWCTBA U 4 2 OIIK-1  |JI1.1J11.2J12.1 0 OIIK-1.2
KJIacCU(HUKAIIMOHHBIC J12.2
MOKa3aTelH. 013523354
3556 07 B8
1.4 Cp CamocrosrenbHas paboTa Ha 4 2 OIIK-1 |JI1.1J12.1J122f1 O OIIK-1.2
TEeMy: IPUPOJA TPYHTOB 213233 54

95056 07 08




15 Cp CamocrostenbHas pabora Ha OIIK-1 JI1.1J12.1 OIIK-1.2
TeMy: pHU3NIECKHe CBOWCTBA J12.2J13.1
KJ1accU(UKAIIMOHHBIC 01023354
[I0Ka3aTeNy TPYHTOB 3506 27 38
Pasnen |Pazpen 2. OcHoBHBIE
3aKOHOMEPHOCTH MEeXaHUKH
IrPYHTOB
2.1 Jlab HccnenoBanue cxMMaeMoCTH OIlK-1 JI3.1 pazbop
TPYHTOB CIIOCOOOM KOMITPECCHH 21322334 KOHKPETHBIX
B OJIOMETpe. 3536 9728 CUTYyal Ui
OIIK-1.2
2.2 JIa6 HccnenoBanue npeienbHOTO OIIK-1 JI3.1 KOMITBIOTEPHA
COIPOTHBIICHUS CIBUTY 01023354 s IpEe3EHTALNSA
TJIMHUCTOTO TPYHTA. 3536 237 28 OIIK-1.2
2.3 Jlex CKUMaeMOCTh TPYHTOB. OIIK-1  [JI1.1 JI1.2J12.1 pooIeMHas
J12.2 nexuus OITK-
31323354 1.2
3536 97 28
24 Jlex BogponponunaeMocTs rpyHTOB. OIIK-1  (JI1.1JI1.2J12.1 OIIK-1.2
J12.2
31323354
3536 27 28
25 Jlek UcnpiTanue Ha OIK-1  [JI1.1JI1.2J12.1 pooIeMHas
OJIHOTUIOCKOCTHOH C/IBHT. J12.2 nexnus OIIK-
01323354 1.2
3536 27 28
2.6 Jlex WHbIe METOIbI UCIIBITAHUS HA OIK-1  [JI1.1JI1.2J12.1 OIlK-1.2
CIIBUI. J12.2
31323354
3536 97 28
2.7 Cp CamocrositenbHas paboTa Ha OIIK-1 JI1.1J12.1 OIIK-1.2
TEeMY:C)KIMaeMOCTb TPYHTOB, JI2.2J13.1
3aKOH YIUIOTHEHUS 31323354
3536 27 28
2.8 Cp CamocrositenbHas paboTa Ha OIIK-1  (JI1.1J12.1 JI2.2 OIIK-1.2
TeMy: 3aKOH JJAaMHHAPHOU 2102223 D4
¢bunbTpanuu, K03hGUIUEHT 3536 97 28
bunpTpayn
2.9 Cp CamocrositensHas paboTa Ha JI1.1J12.1 OIIK-1.2
TEMY:KOHTaKTHOE JI2.2J13.1
COINPOTHUBIIEHUE TPYHTOB CIIBUTY 01023354
3536 2728
2.10 Cp CamocrositenbHas pabora Ha JI.112.1 J12.2 OIlK-1.2
TeMYy: IpyTHe METOIbI HCITBITaHN 2132323 34
IPYHTOB Ha CABUT 35026 27 28
Pasnen |Pa3pmen 3. Teopusn
pacnpeneeHus1 HANPsKe-HUM
B MacCHBaX rPpyHTa
3.1 Jlex Pacnpenenenue HanpsokeHuil B OIIK-1  [JI1.1JI1.2J12.1 crain-
TPYHTOBOM MacCHBe. 2.2 Mpe3eHTaHS
31323354 OIIK-1.2
3536 9728
3.2 Jlex ITnockast 1 mpoCTpaHCTBEHHAS OIIK-1  [JI1.1JI1.2J12.1 OIIK-1.2
3a7a4a (HalpsHKeHHUs OT J12.2
paBHOMEPHO pacmpezeeHHON 2132323 24
Harpy3ku). HanpsbkeHue ot 3536 9728

CcOOCTBEHHOT'O Beca TpyHTA.




3.3 Cp CamocrosrenbHas paboTa Ha J1.1J12.1 J12.2 OIIK-1.2
TEMY:pacdeT HaIpsDKEHUH B 2103233 54
MAaccHBe TPyHTa 3536 9728

3.4 Cp CamocrosrenbHas paboTa Ha J1.1J12.1 J12.2 OIIK-1.2
TeMy: HallpsDKeHHE B TPYHTE B 213233 524
cilydae MI0CKoil u 3536 9728
MPOCTPACTBEHHOU 3a/1auH

Paznen |Pa3nen 4. [IpouHocTs 1

YCTOHYHBOCTE TPYHTOBBIX
MacCHUBOB

4.1 Jlex Teopus npenenpHOro OIK-1  [JI1.1 JI1.2J12.1 OIIK-1.2
HaINpsHKEHHOTO COCTOSTHHUS. J12.2
Kpurtnuaeckue Harpysku. 213233 24
YCcToHYUBOCTh OTKOCOB U 3536 9728
ckioHOB. OnpeneneHne
JIABJICHUS TPYHTA Ha
OTpaKAaloIINe KOHCTPYKIIHH.

4.2 Cp CamocrosrensHas pabora Ha JI.1J12.1 J12.2 OIlK-1.2
TeMy: 3aaud TEOPUU 01323354
MPEeIeTHbHOTO HAMPSHKEHHOTO D536 27 28
COCTOSTHHS

Paznen |Pazpen 5. lepopmanuu

TPYHTOB U pacyeT 0CAT0K
OCHOBaHMIi COOPY KEeHHIT

51 Jlex Buns! nedopmanuii. Teopus OIIK-1  [JI1.1JI1.2J12.1 pasbop
KOMIIPECCHOHHOTO YTUIOTHEHHUSI. J12.2 KOHKPETHBIX
Teo—pust GUIBTPALIMOHHON 2105233 54 CUTyauumn
KOHCOJIMAAUU. MeTobl D526 D7 D8 OIIK-1.2
pacdeTa CTaOMIN3UPOBAHHBIX
0CaJIOK.

5.2 Cp CamocrosrensHas pabora Ha 4 8 Ji1.112.1J122) O OIlK-1.2
TEeMY: pacueT 0CagoK 2103253 24
(hyHIaMeHTOB 3556 57 28

5. OBPA3OBATEJIBHBIE TEXHOJIOT' U

O0pazoBaTenbHbIE TEXHOJIOTHH C UCTIONH30BAaHUEM aKTHBHBIX METOIOB 00ydeHHs (JeKIust — Oeces1a, JIEKIHs — AUCKYCCHS,
MpoOIeMHas JICKIHSL, JIEKLIUA-BU3YJIM3aIIHsL, JIEKLUS C 3apaHee 3alUIaHUPOBAHHBIMU OIINOKAMH, JIEKIHS — Ipecc-KOH(EPEHIIHs,
JIEKIUS ¢ pa300pOM KOHKPETHBIX CUTYaLHUH, JIEKINA-KOHCYIbTAIHS, 3aHATHS C IPUMEHEHHEM 3aTPYIHSIOMNX YCIOBUH, METOIBI
IPYIIOBOTO PELICHUs] TBOPUYECKHX 3314, METO/] Pa3BUBAOILEHCS KOOIIEpAIIHH )

TexHONOTHs TUCTAHIIMOHHOTO 00y4YeHUs (TT0JTy4eHre 00pa30BaTeNIbHBIX YCIYT 0e3 MOCEIIeHNs] YHUBEPCUTETA, C IIOMOLIBIO
COBPEMEHHBIX CUCTEM TEJICKOMMY-HHUKALUK (3JIEKTPOHHAs mouTa, HTepHeT 1 /1p.))

TpanuuuoHHas (penpoJyKTUBHAs) TEXHOIOTUs (IIpernoaBaTelb 3HAKOMUT 00yJatOIUXCs ¢ IOPSAAKOM BBIIOJIHEHUS 3a0aHUs,
HaOJII0AaeT 32 BHINOJHEHHEM U IPH HEOOXOJUMOCTH KOPPEKTUPYET padoTy 00ydaromuxcs)

TexHOJIOTHs KOJUIEKTUBHOTO B3aUMOIEHCTBU (paboTa B MaJbIX IPyIIax) (CaMOCTOATEIbHOE U3ydeHNE 00YJaOIUMHUCS HOBOTO
Marepuaa HoCpeICTBOM COTPYAHUUYECTBA B MaJIbIX IPYIIIaX, 1a€T BO3MOXKHOCTb BCEM Y4aCTHHUKAM Yy4acTBOBAaTh B paboTe,
IIPAKTUKOBATh HaBBIKK COTPYIHUYECTBA, MEIIIMYHOCTHOTO OOLIEHHS)

TexHosnorus npoGieMHoOro 00y4eHust (IOCTAaHOBKA HAYYHOI U y4eOHOH 3a1auu nepe]; 00y4alouMMHUCs, B TIPOLIECCE PELICHUS 3a/1a41
oOyyaromuecs y4arcsi CaMOCTOSTEIbHO HAXOIUTh HEOOXOUMYI0 HH(POPMALIUIO, CIOCOOBI PEIIEHUs, OCYILECTBISIETCS pa3BUTHE
MO3HaBaTEJIbHOM AKTUBHOCTH, TBOPUCCKOI'O MBIIIJICHUSA U UHBIX JIMYHBIX Ka‘{eCTB)

TexHosnorus MOAYNIbHOTO 00y4YeHUs (fefeHne y4eOHOM TUCIUIUIMHBI Ha MOy (OJI0KH), KaXKbIH U3 KOTOPBIX COCTOUT U3 Y4eOHOTO
COJIEpKaHUS U TEXHOJIOTUH OBJIAJICHUS 1M )

6. POHJ OHEHOYHBIX CPEJICTB

6.1. KoHTpoJIbHBIE BONPOCHI H 3aJaHUSI

1. CocraBHBIE 27IEMEHTHI TPYHTOB.

2. OCHOBHBIE BUIbI CTPYKTYPHBIX CBSI3€H B IPYHTaX.

3. YTo MOHUMAIOT MOJ TEKCTYpOU TPYHTOB.

4. Yo Ha3bIBACTCS BECOBOM BJIAXKHOCTBHIO IpyHTA?

5. MoxeT 1 BenTM4YMHA BECOBOH BIAYKHOCTH I'pyHTa OBITH Gosbie 100%?




6. B yem 3aximrouaercst METOMKA BHICYIIUBAHMS IPYHTa JO IIOCTOSHHOM MacChl B IIPOLIECCE OIIPEAEIECHHS BIAXKHOCTU?
7. Yrto Ha3pIBAaETCS MIOTHOCTHIO YACTHIIBI TPyHTA?

8. Kak ompeznenuts 06beM TBEPBIX YAaCTHULl IPYHTA TUKHOMETPUUECKAM METOA0M?

9. 171 4ero KUIATAT CYCIEH3UIO MIPH ONpeeNIEHUH MIIOTHOCTH YacTHUIl TPyHTa?

10. YTo Ha3bIBAIOT IIOTHOCTHIO IpyHTa? KakoBa METO/UKA €ro OIpeAeIeHUs?

11. Kak onpenenuTs HANMEHOBaHHUE TIIMHUCTOTO TPyHTA?

12. Kak ycraHaBnuBaeTcs (GU3HIECKOE COCTOSHHUE IIIMHUCTOTO IPyHTa?

13. KakiuMu cBeIeHHUSMH O TIIMHUCTOM I'PYHTE HEOOXOANMO pacIioaraTh, YTOOBI ONPEAEIUTh BETHYHHY YCIOBHOTO PacYETHOTO
conporusnenus no CHull?

14. Yo Ha3pIBaeTCs BIAKHOCTHIO TIIMHUCTOTO TPYHTA HA TPAHHIIAX TEKYUIECTH U PACKaThIBAHUS?

15. Kak npUroToBUTh IIIMHUCTOE TECTO?

16. Yrto Ha3pIBaeTcs KoMIpeccuen?

17. KakoBa 11e1b KOMIIPECCHOHHBIX UCTIBITAHUI FPyHTa

18. Kak yctpoen onomerp?

19. Cdopmynupyiite 3aKoH yIUIOTHEHUs TpyHTa?

20. Kak BBIUMCIIAIOTCS MOKa3aTesu 1e(OPpMUPYEMOCTH TPyHTA?

21. Kak nocTpouUTh KOMIIPECCOPHYIO KPUBYIO II0 PE3YJIbTaTaM HCIBITAHUN B ooMeTpe?

22. 3aKkoH JJaMHHApHOH QuibTpaiuu Jlapcu.

23. Kak yctpoeH nmpubop mpsiMoro cpesa’?

24. B ueM 3aK/II04aeTcsi METOAMKA KOHCOJIUINPOBAHHOIO cpe3a?

25. KakoBa 11es1b paboThI IO UCIIBITAHHIO TPYHTA Ha cpe3?

26. 3axoH KynoHa /uis mecyaHbIX U TIMHUCTBIX TPYHTOB.

27. B Kakux pacderax HCIIOJB3YIOTCS XapaKTEPUCTUKU POIHOCTH TPYHTOB?

28. Kakas Teopus ucnonb3yercs Ui pacyeTa HalpsHKeHUH B IPyHTOBOM MAacCUBE: IPEelIbl €€ IPUMEHUMOCTHU?
29. Kak pacnpeaensitoTcst HapspKeHHUs B TPYHTE OT COCPEAOTOUYEHHON CHITBI?

30. Yro Ha3bIBAIOT IUIOCKOM 3a1aueii?

31. Kak pacmpenensiroTcst HalpsDKeHUST OT paBHOMEPHO-PACIIpeIeIeHHOM Harpy3Kd OT COOCTBEHHOTO Beca TPYHTOB?
32. Yto Ha3bIBAIOT NIPEAEIbHBIM HANPSHKEHHBIM COCTOSIHUEM?

33. Buzsl MoBepXHOCTEH CKOJIBKEHHS B 3aBUCHMOCTH OT TTyOWHBI 3aJI0’KeHUST (YHIaMEHTOB.

34. Yto Ha3bIBAIOT KPUTHUECKUMU Harpy3KaMH U pacdeTHBIM COIPOTHBIECHHEM IPyHTa?

35. Onuenka pe3yabTaToB PacUETOB BEJIMUNH KPUTHIECKUX HATPY30K.

36. Ins KakuxX UHKEHEPHBIX 00BEKTOB TpeOyeTcst pacdeT yCTOHUNBOCTU?

37. DneMeHTapHbIE 3aJa4l YCTOHYUBOCTH.

38. nxeHepHbIe METOABI pacueTa YCTOHUUBOCTH.

39. Buasl TOAMOPHBIX CTEHOK.

40. MeponpusTus 10 MOBBIIIEHUIO YCTOHUNBOCTH OTKOCOB M CKJIOHOB.

41. Bunsl geopmarnuii.

42. Kak onpenenurts cTaOMIM3UPOBAHHYIO OCAKY CJI0SI PYHTA OIPaHHMYEHHOH TON-IIUHBI?

43. O0nacTb NpUMEHEHHs TEOPHU (PHITETPAIIMOHHON KOHCOIHIAIHN.

44. Kakue npakTU4eCcKue METO/Ibl HCIONB3YIOTCS IS Pac4eTOB CTaOMIN-3UPOBAHHbIX JedopManuii ocHOBaHUSA?

6.2. TeMbl NHCBMEHHBIX Pa0oT

HE MPeyCMOTPEHO

6.3. @oH1 OLIEHOYHBIX CPEACTB

Kommrekt OLICHOYHBIX CPEACTB AJId TCKYLIECTO KOHTPOJIA, KOMIIJICKT OLICHOYHBIX CPEACTB IJIA HpOMe)KyTO‘IHOﬁ aTTeCTallu.

6.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

OtueTsl 110 1JabOpaTOpHBIM paboTaM, IIepeyeHb BOIIPOCOB K 3a4ETy.

7. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE TUCHUIIJIMHBI (MOLY JIS)

7.1. PekxoMenayemasi JiuTepaTypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTODHI, 3arnaBue WznarenscTBoO, Kon-Bo D11 angpec
JI1. | Jo6poB O.M. |MexaHuka rpyHTOB: Y4eOHUK JUIs Mockaa: 20
1 BY30B Axanemus, 2008
JI1. |JanmmaroB b.  |MexaHuKa TpyHTOB, OCHOBAHHS H Cankr- 1 https://e.lanbook.com/book/145854
2 |1 (dynnameHTsl (BKIO4as crenuanbHelil ([TetepOypr: Jlans,
KypC MH)XCHEPHOW T'€0JIOTHH): 2020
y4eOHHUK JJIs By30B

7.1.2. lonoJIHUTebHAS JIUTEpaTypa

ABTOpHI, | 3arnaBue | W3parenscTBoO, Kon-Bo D5 azgpec




ABTODBI, 3arnasue UsnarensctBo, rox| Koi-Bo On. anpec

JI2. [MansimeB M. [Mexanuka rpyHToB. OCHOBaHUS U Mocksa: ACB, 10
1 |B. (yHIaMeHTH (B Bompocax- otBerax): (2015
yueOHOe ocobue
JI2. |Manrymes MexaHuka rpyHTOB: YUeOHHK Mocksa: ACB, 10
2 |P.A., Kapnos 2015
B.[., Caxapos
n.n.
7.1.3. Metonnueckue pa3zpabdoTku
ABTODHI, 3ariaBue WznarensctBo, rog| Kom-Bo On. agpec
JI3. [KymukoB O.B., [Mexanuka rpyHroB: Meroaudyeckue  |Bparck: BpI'Y, 115
1 [Kypammmmza |yka3aHMS K BBIIOJHEHHIO 2006
P.IL nabopaTopHbIX paboT

7.2. IlepeyeHnb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHHKANMOHHOI ceTn ""MHTepHeT"

31 |YuuBepcurerckas dbubimoreka online 1.http://www.biblioclub.ru/
32 [UC «ExuHOE OKHO HOCTYyIa K 00pa30BaTeNbHEIM 2.http://window.edu.ru/
pecypcamy»;
23  |Hayunas snmexrponnas 6ubmnoreka eLIBRARY.RU [3.http://elibrary.ru/
D4 |snmekTpoHHBIN KaTanor oubmunoreku bpl'y 4. http://irbis.brstu.ru/CGl/irbis64r_13/cgiirbis_64.exe?
C21COM=F&I21DBN=BOOK& P21DBN=BOOK&LNG
D5  |snexrponnas 6ubnmmoreka bpl'yY 5.http://ecat.brstu.ru/catalog
D6 |cucTeMa TUCTAHIIHOHHOTO OOyIEeHHUS 6.http://ilogos.brstu.ru
37  |snmekTpoHHO-OMOMHOTEUHAas cucTeMa «M3narensctBo |7.http://e.lanbook.com
«Jlanp»
28 |UC "Texokcmept" hot@kodeks.ru.
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7.3.1 [lepevyeHb MPOrpaMMHOro odecneyeHust
7.3.1.1|Adobe Reader
7.3.1.2|doPDF
7.3.1.3|Aii-Jloroc CucteMa TUCTAaHIIMOHHOTO O0yUYCHHUS
7.3.1.4|KOMITAC-3D V13
7.3.1.5|Microsoft Windows (Win Pro 10)+
7.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1|CC "Kogexc". ndopMaioHHO-CIIPaBOYHAS CUCTEMA
7.3.2.2|CnpaBouno-mnpaBoBas cuctema «Koncynbrant [Tirocy
7.3.2.3|13patenbctBo "JlaHb" 37EKTPOHHO-OMOIHOTEYHAS CHCTEMa

7.3.2.4|«YHuBepcuterckas oubmuoreka onlinex»

7325

OnexTpoHHbIH KaTanor oubinuorexu bpI'y

7.3.2.6

Onextponnas oubnuorexa bpl'y

7.3.2.7

MNudopmannonnas cucrema "EnuHoe 0KHO gocTyna K 00pa3oBaTeilbHbIM pecypcam”

7.3.2.8

YHuusepcurerckas nnpopmarnmontas cucrema POCCUSA (YUC POCCUA)

7329

7.3.2.10|HaumonanbHas snekTponHas 6ubnmorexka HOb

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JIS)

Al210

MynbTuMe IuHHBINR VYuyebHast MeOeb.

(mucTnelHsbIi) KIacce WnrepaxtusHast nocka SMART Board X885i co Bcrpoenasim  XGA mpoexktopom UX60;
26- I[IK: CPU AMD Athlon (tm) 64x2 Dual Core Processor 5000+ 2,59 I'rny, 2 I'6 O3V;
MomnnTops! Samsung E1920NR; ITnotrep: HIE DMP-161; Cxanep: EPSON GT1500;
AxycTtrueckas cucrema Jb-118

9. METOAUYECKHUE YKA3AHUSA JJI OBYYAIOIIUXCSA 110 OCBOEHHUIO JUCHUTIIMHBI (MOY JIS)

}:[J'If[ OCBOCHHA JUCIHHUILIUHBI 06y‘IaIOHII/IMI/IC$I IpeayCMOTPCHBI r[popa60TKa JICKITUOHHOI'O MaTepurajia, U3y4deHUEC TCOPETUICCKOIO

Kypca 1o
BBITIOJIHE

JUTEpaType, yKa3aHHOW HacTosiiel padoueit mporpamme. OCBOCHHUE pa3iesioB TEOPETHUECKOTO Kypca, OTHOCSIIUXCS K
HHIO OCHOBHBIX JIA0OPaTOPHBIX padoT:

- ompeeNneHne nokasareseit pu3nyeckux CBOMCTB U KiacCU(UKAIIMOHHBIX TI0Ka3aTeleil TPyHTOB;

- U3yYEHHE C)KUMAEMOCTH TPYHTOB CIIOCOOOM KOMIIPECCHUH;

- U3y4eHHE CONPOTUBJICHHUIO CIIBUTY INIMHUCTHIX PYHTOB Ha NMPHOOpax OAHOIIOCKOCTHOTIO Cpe3a PEKOMEAYeTC U3ydaTh 110
JIATEepaType, IPUBEACHHONW B COOTBETCBYIONEM pazaene Hactosmen PIT/I.




J1J1st MOArOTOBKY K J1a00paTOPHBIM PaboTaM U IMOJyYeHHsI HABBIKOB MPAKTHIECKON paboThI CO CTaHAAPTHBIM 000PYAOBaAHUEM
CTPOUTENEHOH 1a00paTOPHH, UMEIOIEHCS BO BCEX KPYITHBIX CTPOUTEIBHBIX OPTaHU3aLHSIX, PEKOMEHAYETCS] CAMOCTOSTENEHO H3YUHTh
y4eOHO-MeTouYecKoe 00ecreyeHe UCIUIITHHBL.

CamocrostenbHas pabota 00ydaroiierocs no opOopMICHUIO OTYETA 0 Ja00paTOPHOMY PAKTUKYMY M0 MEXaHHKE TPYHTOB CBsI3aHa C
M3yYCHHEM COBPEMEHHBIX OTEUECTBEHHBIX HOPM M cTaHAapTOB. OopMIleHHE TEKCTOBBIX U rpaIeCKUX MaTepHAIOB COOTBETCTBYET
CITJIC (Cucreme npoeKTHOM TOKYMEHTAIIUU IJIs1 CTPOUTEIHCTBA).

CamocrosiTenpHas paboTa CTYICHTOB C JINTEPATYPOi, MpopaboTKa JEKIIUOHHOTO Kypca, METOJHISCKUX YKa3aHUH K JJaDOpaToOpHOMY
MPAKTHKYMY, HCIIOIB30BaHIE HOPMATUBHOM JINTEPATYPHI 11 00pabOTKU TaHHBIX HEMIOCPEACTBEHHBIX UCIIBITAHUI IPYHTOB
CIOCOOCTBYET YIITYOJICHHIO M PACIIUPEHUIO MPO(ECCHOHATBHBIX 3HAHUHN U TOMYYEHHIO HABBIKOB MPO(ECCUOHATBHOM pabOTHI.
3amuTa OTYETOB 110 TA0OPATOPHEIM paboTaM IMPOBOJHUTCS MO 3apaHee NOATOTOBICHHBIM BOIIPOCAaM, IIPUBEICHHBIM B yueOHO-
METOINYECKOM 00ECTICUCHHH JIISI CAMOCTOSITEILHOM paboThl 00YHAIOIIIXCS

Jlabopatopnas pabora Ne 1 — Onpenenenue GU3NIECKUX XapaKTEPUCTHK, KIIACCU(UKAIIMOHHBIX II0Ka3aTeled U YCIIOBHOTO
pacyeTHOro CONPOTHBICHHS TPYHTOB
Llesnb pabotsr: Onpe/esneHne eCTeCTBEHHOM BIaXKHOCTH IPYHTA METOJIOM BBICYIIMBaHUsI 10 TocTosaHO#M Macesl (TOCT 5180-84).

3aganue:
1. OnpeienuTh eCTECTBEHHYIO BIQYKHOCTh TPYHTa METOIOM BBICYIIHBAHHUS JI0 MOCTOSIHHON MaCChI.

ITopsinoK BBIIOTHEHUS:

1.1.1 B3BemmBaroT 3apaHee BBHICYIICHHBIN 1 MPOHYMEPOBAHHBIN CTAKAHIUK C KPBIIIKOM, m1.

1.1.2 B crakaH4uK NoMeIaioT Ipody rpyHTa Maccoil He MeHee 15T, IUIOTHO 3aKpBIBAIOT KPHIIMIKOM U B3BEIIUBAIOT, M2.

1.1.3 CrakaH4MK OTKPBIBAIOT M BMECTE C KPBIIIKO#, OJICTO# Ha €ro JHO, TOMEIIAIOT B HATPETHIN CYIIHIBHBIN MIKa( U BBICYIIHBAIOT
JI0 IOCTOSIHHOM Macchl fipu TeMireparype {103 12) *C, m3,

ITepBoe B3BeIIMBaHUE IPOU3BOIUTCS JUIS [IECYAHBIX TPYHTOB Uepe3 34, Ul OCTalbHbIX — 4epe3 S4. [Tocnenyronye B3BeIMBaHUs
0cyIe BBICYIIMBAHUS IIOBTOPSIIOT: IECYaHBIX TPYHTOB B TeUeHHH 14, ocTanbHbIX — 24. [locie Kax10ro BEICYIIMBAHUS CTAKAaHUYUK C
IPYHTOM HOMemaloT B 3kcukarop ¢ CaCl2, oxaxnaroT 10 KOMHATHOM TeMIIEpaTyphl U B3BELIMBAIOT.

Ecnm pa3HOCTH Macc TpyHTa B CTaKaHYMKE MEXIy IBYyMs IOCIEAYIONIMMH B3BeIINBaHUAMHU He Oyaer npesbimath 0,02 T, TpyHT
CUUTAIOT BHICYIIEHHBIM.

1.2 Onpenenenne rpaHuipl TeKydectu riauaucToro rpynta (TOCT 5180-84)

BrnaxxHocTh Ha rpanune Tekydectd, WL cooTBeTCTBYeT Takoi BIaKHOCTH HPUTOTOBJIEHHOM U3 IPyHTAa MACThl, IPU KOTOPOH
OaJlaHCHUPHBIN KOHYC MOTPYKAeTCs B HEe MoJ1 AeHCTBHEM cOOCTBEHHOro Beca Ha 10 Mm 3a 5 c.

[TonroroBka K OmBITY.

1.2.1 OGpaser rpyHTa B BO3AYIIHO-CYXOM COCTOSHUU (AJIsI TPYHTOB, HE COZEPIKAILUX OPIraHMUECKUX BELIECTB) PACTHPAIOT B CTYIIKE,
He JOIycKasi IpoOJIeHHs YaCTHIl TPYHTA, M IPOCEHBAIOT CKBO3b CHTO C ceTkoi Nel. 3aTtem oOpasel] yBIaKHSIIOT TUCTHIUTUPOBAHHON
BOJIOM IO COCTOSIHUSA TYCTOI acThl, IepeMeIInBas IIIaTeNeM, U BBLAEPAKUBAIOT B 3aKPBHITOM CTEKISIHHOM COCYZE HE MEHee 24.
[IpoBenenue ormbita.

1.2.2 TIoArOTOBIEHHYIO TPYHTOBYIO IIACTy MEPEMEIIUBAIOT IINATEIEM U YKIAIbIBAIOT B ()OPMY (CTAKaHUUK) BPOBEHb C €€ KPasiMU.
[ToBepXHOCTH 3ary1aXkKUBaIOT.

1.2.3 Cma3aHHbIH Ba3eIMHOM OalaHCUPHBINM KOHYC IIIAaBHO OIYCKAlOT Ha MOBEPXHOCTH MacThl. Eciu KoHyC o neicTBreM
cOOCTBEHHOI'0 Beca MOTrpy3uyIcs B IIACTy A0 KPYroBOi PUCKU B TE€UEHUE 5C, TO BIAXXHOCTh I'PYHTa COOTBETCTBYET I'PAaHULIE TEKYUECTH.
1.2.4 Ecnu 3a yka3aHHOE BpeMs KOHYC OIyCTHJICS Ha I'TyOuHYy MeHee 10MM, TO IPyHTOBYIO NACTy YBIAXHSIOT AUCTUIIIMPOBAHHON
BOJIOH W MOBTOPSIIOT OIEpaIiH, YKa3aHHbIe B . 2.2.2-2.2.3.

1.2.5 Ilpu norpy>xeHuH KoHyca 3a S¢c Ha I1yOuHy 6osee 10MM macTy HOACYIIMBAIOT HA BO3AyXeE, HepeMelnBas mpooy. 3arem
MOBTOPSIOT ONepaluu coriacHo mm.1.2.2-1.2.3.

1.2.6 Tlo moctmkenuu rpanuipl Tekydectd (1. 1.2.3) u3 mactel oTOMpatoT npody Maccoit He MeHee 15T 1 MpoenbIBaloT onepanun
cornmacHo m. 1.1.1-1.1.4.

1.3 Omnpenenenne rpanunsl packareiBanust ('OCT 5180-84). BnaxHocTs Ha rpaHule packaTbiBaHust WP cOOTBETCTBYET BIIQXKHOCTH,
IIPY KOTOPOM pacKaTaHHBIN U3 MACTHI KI'YT pacHaJacTcs Ha KyCouku AnuHoi 3-10MM npu nuamerpe 3mm.

I'pyHTOBYIO MacTy rotoBsT B cooTBeTcTBUM ¢ 1. 1.2.1.

1.3.1 ITacty packaTbIBarOT 10 00pa30BaHUS JKTyTa MEKAY JIaJOHBIO U ITACTHHKOM U3 IUIACTHKA, IPUYEM JJTHHA JKI'yTa HE JOJDKHA OBITh
6osee mUpHUHLL 1agoHU. Eciiu npu auameTpe 3MM XKIYT COXpaHseT INIACTUYHOCTh, TO TPYHT COOUPAIOT B KOMOK U CHOBA PaCKaThIBAIOT
B KT'YT /10 YKa3aHHOIO AuameTpa. PackaTbiBaHNe 3aKaHUMBAIOT KOTAA )KI'yT HAYMHAET KPOLUIMTHCS HA KYCOUKH JUIMHOU 3-10MM.

1.3.2 Kycouku rpyHTa Maccoii He MeHee 151 coOuparoT B cTakaH4yuK U omnpenenstor WP cornacHo nm. 1.1.2-1.1.4.

1.4 Onpenenenre IOTHOCTH TPYHTa METOAOM pesyriero konbia (TOCT 5180-84).

1.4.1 TINOTHOCTH IpyHTA ONpENENIAETCS OTHOLICHUEM MacChl 00pasiia pyHTa K ero 00beMy.

ITpoBeneHue UCIbITAHUHA.

1.4.2 B3BemmBaroT pexymiee KOJIbIo ¢ KpeImkaMu, m1. [IJis onbITOB ¢ HEMEP3IbIMU BIIEBATO-TIIMHACTHIMU TPYHTAMU UCTIONB3YIOT
CTaH/JapTHbIE KOJbLA C BHYTPEHHUM 00BbEMOM

1.4.3 Konp1io BHYTpH CMa3bIBAIOT TOHKHM CJIOEM Ba3eJIMHA.

1.4.4 Ha 3a4ullleHHYI0 IOBEPXHOCTh 00paslia FPyHTa YCTaHABIUBAIOT KONBIO-IPOOOOTOOPHUK U BAABIUBAIOT PYKOH (MU IPEccCoM)
Ha 1-2mM. CHapy)KM KOJblla TPYHT TOAPE3ar0T Ha MIyOuHYy 5-10MM HIDKE pexyiei KpoOMKH, popMupyst CTOIOUK rpyHTa




JMaMeTpoM Ha 1-2mMM GoJibliie Hapy>KHOTO TuaMeTpa KoJiblia. Takue onepanyy HOBTOPSIOT JI0 TEX 0P, IOKa KOJIBIO HE 3alOJIHUTCS
TPYHTOM.

['pyHT, BBICTYyNAIOMmKI 3a Kpast KOJIbLa, CPE3al0T HOXKOM, 3a4HIIAI0T TIOBEPXHOCTh TPYHTA BPOBEHb C KPasiMH KOJIbLIA U 3aKPBIBAIOT
KpblKaMu. KosibLo ¢ TpyHTOM M KpBIIIKaMH B3BEILIUBAIOT, M2.

1.5 Omnpenesnenue IIOTHOCTH YaCTHUIL IpyHTa MUkHOMeTpudeckuM metonoMm (TOCT 5108-84).

[TonroroBka K MCHIBITAHUAM

1.5.1 TIpoOy rpyHTa, BEICYILIEHHOTO ITPH KOMHATHOH TeMIIepaType, pa3MeIbyaroT B CTYIKE U IIPOCEUBAIOT YePe3 CUTO C CeTKOM Ne2.
1.5.2 13 mpocestHHOTO TpyHTa OepYT HABECKY U BBICYIIHMBAIOT /IO MOCTOSIHHON Macchl B cOOTBeTCTBMH C 1. 1.1.1-1.1.3.

1.5.3 B3BemunBaroT HaBeCKy BBICYHIEHHOTO TpyHTa Maccoil m1=10r u yepe3 CyxXyr0 BOPOHKY IE€PECHINAIOT B TUKHOMETP.

1.5.4 TIukHOMETp 3aMONHAIOT HA 1/3 TUCTUIIMPOBAHHOM BOJOM, B30ANTHIBAIOT M CTABAT KUIISITUTH Ha TTIeCYaHyto 0aHio. Bpems
KHIISTYeHUS (C MOMEHTA HavaJa KUIIEHHs ), HEOOXOIMMOTO JJIs yaIeH!UsI BO3/1yXa U3 IOp TPYHTA, COCTABIISET IJIsl IECKOB U cyreceil —
30MuH, U CYTIIMHKOB U TIUH — 14.

1.5.5 Tlocne KumsiueHUs: MUKHOMETP OXJIaXKIAI0T B BaHHE C BOJOM 0 KOMHATHOM TEMIIEPATYPhI U JOJIMBAIOT AUCTUNIMPOBAHHON BOIOM
10 KoJIbIIeBOH pucky. [onoxkeHne MEHNCKa B HEM MOTPABIISIOT, TOOABIISA BOLY MUIETKOM. Eciu kanian Bosl HaXOISTCS BBIIIE PUCKH,
UX yJAISIOT, IPOMOKHYB (DMIIBTPOBAJIbHON OyMaroii (HM3 MEHHCKa BOJIBI IOJDKEH COBMAaTh ¢ puckoil). Ilpuuem temneparypy
MUKHOMETpa ONIPEAEISIOT 110 TEMIIepaType BOABI B BaHHE. 3aTeM NUKHOMETP OOTHPAIOT HACYXO M B3BEIIMBAIOT, M2.

1.5.6 ConepxuMoe MMKHOMETpPa BBUIMBAIOT, €r0 OMOJACKUBAIOT U HAMOJIHAIOT JUCTUIIIIMPOBAHHON BOAOH. 3aTeM MUKHOMETP
BBIIEP)KUBAIOT B BAHHE C BOJIOH 10 TOM )K€ TEMIIEpaTyphl 9TO U B 1. 1.5.5, mOmpaBisifoT moJio’KeHne MEHUCKA BOBI M B3BEIIUBAIOT, M3.
1.6 Onpenenenne HANMEHOBAHUS TIIMHUCTOTO TPYHTA U €70 COCTOSHUSI.

1.7 BeruucnsiemMble XapaKTEpPUCTUKU TPYHTA.

1.7.1 KoaddunueHT HOpUCTOCTH €

1

1.7.3 Y nenbHBIN Bec rpyHTa

1.7.4 Y nenbHbIHA BEC 4yacTUI| TPyHTa

1.7.5 Y nenpHBIN BEC CyX0oro TpyHTa

1.8 Ompenenenre ycIIOBHOTO PaCYETHOTO COMPOTHBIICHUS TPYHTOB OcHOBaHMsS RO

Jlabopatophas padota Ne 2 — HccnenoBaHue C:KMMaeMOCTH TPYHTOB CIIOCOOOM KOMIIPECCHH B OJIOMETPE.

Ienb paboThl: onpeaeneHue nokaszaTenae cxxUMaeMoCT! (1eGopMUPYEMOCTH) IPYHTOB:

- k03¢ GUIUEHTa CXMMAEMOCTH Mo;

- kK03 PHIIMEHTa OTHOCUTENBEHOM C)KUMAEMOCTH MV,

- Moty nedopmanuu E..

3agaHue: ONpeNeNUuTh MOKa3aTelll CKUMAaeMOCTH (1e(OpPMUPYEMOCTH) TPYHTOB: KOAQPHUIIHEHTa CKUMAEMOCTH MO; KOI(PPHITIEHTa
OTHOCHUTEJILHOM CXKMMaeMOCTH mv; Moayis aedopmarun E.

IMopsiooK BBITOTHEHUS:

OTH XapaKTEePUCTUKH OLPEEIIAIOT 10 Pe3yIbTaTaM UCIIBITaHUH 00pa3iia rpyHTa B KOMIIPECCUOHHOM IpUOope (0JOMETPE) B YCIOBUSIX
KOMITPECCHH.

Heo6xomumoe o6opynoBanue:

- KOMITPECCHOHHBIN TpHOOp (00METP);

- UHIUKATOPbI YaCOBOTO TUIA — 2INIT.;

- BJIaKHBIE OyMaKHbIe (DHIBTPEI — 210T.;

- oOpaser TpyHTa;

- Tpy3bl — 3mIT. IO 4KT.

Ucxonnsle nanHble:

- momaab obpasma A=60cm2;

- BeIcoTa oOpasua h=31,5mm;

- K09 GHUIUEHT pbYaKHO# nepenayn n=1:10;

- HaYaJIbHBIN K03 (HUINEHT OPUCTOCTH €0

2.1 ITogroroBKa K MCHBITAHUIO.

O06pa3er] IMTMHUCTOTO TPYHTA AJISI UCTIBITAHUH BBIPE3aI0T PabouUM KOJIBLIOM PUOOpa B COOTBETCTBUU € TPeOOBaHUAMH 11. 1.4.4 n
MOKPBIBAIOT C IByX CTOPOH BIQKHBIMH (DHIIBTPaAMH.

Cxarue oOpasna rpyHTa IPOUCXOAUT IIPU CBOOOAHOM YAQJIICHHHU ITOPOBOM BOJBI Uepe3 IbIpUaThie MOAJOH U IITaMII IpHoopa.
Harpy3ky npuxiiaapIBaroT ¢ IOMOIIBIO PHIYAXHOM crcTeMbl. OTHOIIGHHE TUIeY phluara, nepejaromiero Harpysky n=1:10. Jluanazon
JIaBJICHUH B OIBITE OIpeesIeTCs MPOESKTHBIM 3aJaHieM. B yueOHBIX HessX OMBIT MPOBOIUTCS MPU TPEX 3HAUCHUSIX HATPY3KH,
co3/1aBaeMoii rupsmu mMaccoit 4,8 u 12xkr.

ITocse npuitoKeHNs KKIOU CTYIICHH JaBJIeHNs 00pasel BBIACPKUBAIOT 10 cTabmim3annn nedopmanuii. [To TOCT 12248-2010 [10]
KpHTEepHEeM CTaOMIH3alH I TIIMHUCTBIX TPYHTOB siBisieTcst Aedopmarnus He 6osee 0,0 1mm 3a 164. (B y4eOHBIX HETSIX MPUHSTO
BpeMsl YCIOBHOM CTaOMIN3alMy Ha KaXKJOH CTYNEHH AaBIE€HUS PAaBHbIM 12MUH.).

JInst n3MepeHus BEpTUKAIBHBIX JehopMaIuii rpyHTa UCIOIB3YIOT IBa HHANKATOPA YaCOBOTO THIIA.

2.2 Topsnok MpOBECHHS UCITBITAHUH.

2.2.1 CHUMAIOT OIOMETP CO CTAHUHBI U Pa3OUPAIOT €ro.

2.2.2 B COOTBETCTBUHM C yKa3aHHOM BBbIILIE METOMUKOI BBIpE3at0T 00Opasel] IPYHTa U HAKPHIBAIOT €r0 C AByX CTOPOH BIIAXKHBIMU
¢bunpTpamMiu.

2.2.3 CobupaloT 010METp U YCTaHABIMUBAIOT HA CTAHUHY NpuOopa. IToKkpydnBaoT CTONOPHYO raifiKy, HaXOSIIYIOCS 110 CTAHUHOM, U
NIEPEBOAT 3arPY304HBIN pHIYar B TOPU3OHTAIIBHOE TTOJIOKEHHE.

2.2.4 3aKperuisioT HHAXKAaTOPbl YaCOBOT0O THMA (HOXKKA MHIUKATOPA JIOJDKHA OBITh «YTOIUIEHa») U MOBOPOTOM LIKAJIbl YCTaHABIUBAIOT
HYJIEBBIC OTCUETHI.




2.2.5 Ha noaBecKy pbluara yCcTaHaBIMBAIOT TUPIO MAccoil 4Kr U OepyT OTCUET MO YacaM.

2.2.6 B xypHas uCIbITaHUH 3aMCHIBAIOT MIOKA3aHUS [0 KPACHOW IIKaIe WHANKATOPOB depes 1, 2, 4, 8 u 12MuH ¢ MOMeHTa
IPUIOKEHUS] HATPY3KHU.

2.2.7 Ha moaBecky yCTaHaBIMBAIOT €I OJHY TUPIO MAacCOM 4KT U MOBTOPSIIOT onepannu m.2.2.6.

2.2.8 YcTaHaBIUBAIOT HA [IOJBECKY TPETHIO THPIO MacCOU 4KI ¥ MOBTOPSIOT TE XK€ ONEpalluy COrnacHo m.2.2.6.

2.3 O6paboTKa pe3yynbTaToB

2.3.1 OnpenenstoT abcoMOTHYIO feopManuio o0pasla rpyHTa S Kak cpeHee apuMeTHIECKOe 3HaUeHUe I0Ka3aHUl HHIUKaTOPOB
(TIpY BBIYHUCIICHUSX CIIEAYeT YUUTHIBAaTh Ae(hOPMAIHIO KOMIIPECCHOHHOTO TPHUOOopa Mo TApUPOBOYHON KPHBOMH, TOCTPOSHHON NPH
Pa3IMYHBIX 1aBJICHUSX).

2.3.2 JIns ka0l CTyIIEHU HATPYKECHUS CTPOAT rpadMK 3aBUCMMOCTH OCaJIKU 00pa3ia S oT BpeMeHH t.

2.3.3 BeruucisioT 3Ha4eHust K03 GUIUEeHTa IOPUCTOCTH

2.3.4 Ctposr rpaduk 3aBUCUMOCTH KOA(PPHUIIUEHTA TIOPUCTOCTH € OT HANPSHKCHUST  (KOMIIPECCUOHHYIO KPUBYIO). PekoMeH1yembIit
MacmTad rpaduka: o ropusorTamm 40mm — 0,1MIla, o Beptuxamm 50mm — 0,1.

2.3.5 TTo KOMIPECCHOHHOM KPHUBO#i [UIsl BBIOPAaHHOTO MHTEpBaJla U3MEHEHHUS JaBJICHUSI  ONPEICIISIOT IMOKA3aTeIn COKUMAEMOCTH C
TouHocThio 0,001 MITa-1.

Jla6opatopHas padota Ne 3 — HccnenoBaHue NpeaeabHOr0 CONPOTUBICHHS CIBUTY TIIMHUCTOTO FPYHTA.

Lens paboTHI: ONpenenuTh HapaMeTphl IPOYHOCTH IpyHTa (yAeIbHOE CUEIUICHHE C, YTOJI BHYTPEHHETO TPEHUS ).

3ajanue: ONpeeNIuThb NapaMeTphbl IPOYHOCTH IPyHTa (YAEIbHOE CLEIIEHHE C, YTOJl BHYTPEHHEI0 TPEHUS ).

[Tops0K BBIIOTHEHUS:

IMTapameTpsl IPOUHOCTH UCIIONIB3YIOTCS IIPH OLICHKE:

- YCTOMYMBOCTH OTKOCOB IT'PYHTOBBIX MacCHBOB;

- Hecyliel CHOCOOHOCTH OCHOBAaHUM 3[JaHUi U COOPY>KEHMUH;

- JaBJICHUA Ha OTPaXIAI0IINE KOHCTPYKIIUH.

O6opynoBanue:

- 00pas3Ibl TPyHTa;

- OJIHOILIOCKOCTHOM cpe3Hoii mpudop I'TTI-30;

- HH/IMKaTOpP YacoBOI'O THIIA,;

- IPY3BL.

HcxonHble TaHHbBIC:

- — IUIOWIA/b cpe3a oOpasiia;

- — BbICOTa 00pasla;

- — OTHOUIEHHE IUIeY pbluara Ijis epeJadd BepTUKaJIbHON Harpy3KH;

- — OTHOUIEHHME IIJIeY phbluara AJsl epeJayul CIABUraroNiel Harpy3Ku.

Jlnst onpeneneHust XapaKTepUCTHK TPOYHOCTH HEOOXOIMMO BBITIOIHUTE HECKOIBKO OIBITOB MO ONPENENCHHUIO MPEASIEHOTO
KacaTeIbHOTO HANPSDKEHUS — MPH PAa3IMYHBIX 3HAYCHUSX HOPMAIBHOTO HANIPSHKEHUS. M 3HAUEHMS U C ONPEIEIUTh KaK
napaMeTpsl MPSIMOJIMHEWHOMH 3aBUCHMOCTH B COOTBETCTBHU ¢ popmyioii (3.1).

B y4eOHBIX IeTIsIX IPOBOAAT TPU OIBITA HA CPe3 IPH HOPMAJIBHBIX K INIOCKOCTH C/IBUTa HANPSDKCHUSX ;

JI71 TIMHUCTBIX TPYHTOB HE3aBUCHUMO OT MX CTETIEHH BJIQ)KHOCTH B CTAOMIIM3UPOBAHHOM COCTOSIHUM UCTIBITAHUS ITPOBOJIAT I10
KOHCOJIMANPOBAHHO-IpeHnpoBanHO# cxeme o 'OCT 12248-2010 [10].

B cBs3u ¢ 3TMM nepen onbITaMK 00pa3iibl TPYHTA MTPEABAPUTEIHHO YIUIOTHAIOT 3aJaHHBIM HOPMATUBHBIM JJABJICHHEM B YIUIOTHUTEE
I'TTI-29. TIpu HEOOMBIIOM KOJIMYECTBE ONBITOB YIZIOTHEHUE MOXKHO MPOM3BOJUTH HEITOCPEICTBEHHO B CPE3HOM MPHOOPE MO
MeTOJIWKe, yKa3zaHHO! B 11. 3.1.

B ombITax UCNONIB3yeTCs OJHOMIIOCKOCTHON cpe3Hoi pubop ¢ pukcupoBaHHON noBepxHOCTHIO cpe3a I'TTI-30 koHCTpyKIMU
H.H.Macnoga-1O.10. JIypse.

Cpes gocturaercst yTeM CABHUIa OJHOM 4acTu 0Opasiia OTHOCUTENIBHO APYroi ero 4acTH KacaTeNbHOH Harpy3koil mpu
OJITHOBPEMEHHOM Harpy>KeHHU 00pa3lia Harpy3Kol, HOpMalbHOM K IIOCKOCTHU Cpe3a.

3.1 IloaroToBka K UCIBITAHUIO

3.1.1 IlpegBapurenbHOE YILIOTHEHHE 00pa3Lia, 32 HCKIIOUEHHEM 00pa3LoB IPOCaJOYHBIX IPYHTOB, UCIBITHIBAEMBIX B
BOJIOHACHIIIIEHHOM COCTOSIHUHM, TPOM3BOAT PH HOPMAJIBHBIX JaBICHUSX P, IPU KOTOPBIX OIIPEEIISIOT CONPOTUBIICHUE CPE3Y
HopmanbHble naBneHus nepeiaoT Ha o0pasel] rpyHTa CTYIEHIMH .

BenuuuHa cTynieHH — 3aBHUCHT OT COCTOSIHUS INIMHUCTOTO TPpyHTa U puHuMaeTcs 1o [10]. B yueOHbIX mensax k o0pasiy
MIPUKJIaIBIBAIOT aBieHue P=12Kr 1 BbIIepKUBAIOT B TeUE€HHE SMUH. 3aTeM BepTHKaJIbHAsI HArpy3Ka IOJIHOCTHIO CHUMAETCS.

3.2 IlpoBeieHue UCTIBITAHNUS.

3.2.1 C noMo1mIpio IByX YCTaHOBOUHBIX BUHTOB YCTaHABJIMBAIOT 3a30p B 0,5-1MM Mex Iy BepXxHEl U HIKHEH 000liMaMu Cpe3bIBaTels.
Crenyer UMETh B BUAY, YTO YCTAHOBOYHBIC BUHTHI JOJDKHBI OBITH MOAHATHI U HE JOJDKHBI MELIATh IEPEMEIICHUIO BepXHEH 000iMBbI
OTHOCHTEJILHO HETIOJIBI)KHOW HIKHEW 4acTH B XOJI€ OIbITA.

3.2.2 OOpaszen rpyHTa HarpyXaroT BEPTUKAILHBIM JIaBICHUEM, IPU KOTOPOM OyJeT MPOUCXOAUTD HCIIBITAHHE Ha cpe3. B nmepom
OTIBITE HANPSDKEHUE  CO3JIaeTCsl C MMOMOILBIO THPU Maccol 4Kr

3.2.3 YcraHaBIMBaOT MHAUKATOP YaCOBOIO TUIIA UL U3MEPEHUs] TOPU30HTANIBHBIX Aedopmanuil. IIoBOpOTOM LIKaJbl yCTAHABIUBAIOT
HYJIEBOI OTCYET.

3.2.4 OcB0OOXKAI0T CEKTOPHBIH phlyar, Nepeaouil FOpU30HTAIbHYIO HAIPY3KYy, OT TOPMO3a.

3.2.5 K ropu3oHTanbHOM 3arpy Karolei cucreMe IpUKIIaIbIBaoT Harpy3Ky MO BEJIMYMHE CTYIIEHH COCTaBIISIIONIYI0 5% OT
BepTHKanbpHOU. Hampumep, eciay BepTUKalbHAs Harpy3Ka co3JaeTcs rupeil Maccoi 4xr, To CTyleHb TOPU30HTAILHOI HArpy3Ku
cocrasysier 0,2Kr.

3.2.6 Ilocne crabunuzanuu AedopMaLHu cpe3a, 3a KOTOPYIO IPUHUMAIOT CKOPOCTh Aehopmanuu He 6onee 0,01Mm/Mun

3.2.7 IlpuknaapIBaloOT CIEAYIONIYIO CTYIIEHb TOPU30HTAIBLHON HArpy3Ku. VcTibITanns MpoA0IKaoOT 10 TEX MOp, ITOKa HE MPOU30UAET
MTHOBEHHBIH cpe3 uin ob1as aedopMalys cpesa IPEBbICUT SMM (B yUeOHBIX LIEJX IPUHATO — 3MM).




3.2.8 PasrpyxaroT noJBecKH CHayajia TOpU30HTAILHOM, a 3aTeM BEPTUKAIBLHOM 3arpysxaromux cucreM. [Ipubop ounmiaror oT rpyHra,
IIPOMBIBAIOT ¥ HACYXO BBITUPAIOT.

3.2.9 IlepesapsixatoT MpuOOp rPYHTOM U B COOTBETCTBHU C 11.3.1.1-3.2.8 NpOBOJAT ONBITHI IPU M, KOTOPBIE CO3AI0TCS € TOMOILBI0
rUpb Maccoit 8 u 12kr.

3.3 O6paboTka pe3ysbTaToOB UCIBITAHNUS.

3.3.1 o pe3ynbTaraM OmbITa CTPOST rpadrK 3aBUCUMOCTH TOPU3OHTANBHBIX JeOpMaIMii  OT KacaTeIbHbIX HANIPSHKCHUH B
IUIOCKOCTH Cpe3a

3.3.2 CtposT rpaduk 3aBUCUMOCTH KacaTeIbHBIX (CABUTAIOIINX) HAMPSDKEHUH — OT HOPMAJIBHBIX HANPSHKCHUH  (quarpamma
COIPOTUBIICHUS CPE3y) B COOTBETCTBUU C PUCYHKOM 5.3.

MacmTa0bl HanpsDKEHUH 10 OCSIM M TOJDKHBI OBITh OTMHAKOBBIMH.

Pexomennyemslii MaciTad rpaduxa:

o ropuzoHTanu 50mMm — 0,1MIla mns

o Beptukanu 50mm —O0,1MIla st

Pe3ynbrathl SKCIIEpHIMEHTA, OTPaKEHHBIE TOUKAMHU, TEOPETHIECKH JOJDKHBI JIeKaTh HA OHOHN MpsaMoi. B cimydae pa3dpoca qaHHBIX
SKCHEPUMEHTOB IPSAMYI0  HEOO0XOJIUMO IMPOBECTH TaKMM 00pa3oM, YTOObI OHA 3aHMMAaJIa CPE/IHEE MOJIOKEHNUE MEXY TpeMs
TOYKaMHU.

3.3.3 — Ha npsiMoii He0OX0AUMO BBIOPATh BE TOYKK M ONPEISTUTh HOPMATUBHbIC 3HAUCHHS YTJIa BHYTPSHHETO TPEHHS U yISTBHOTO
CIICTUICHHS C.




