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BBEJAEHUE

Ilenbto  nucummumbbl  «Mexanuka (MexaHuka TpyHTOB)» — sIBISETCS
O3HAaKOMIJIEHHE CTY/EHTa C BOIpocaMu (OPMUPOBaHUS HAMPSKEHHO-Ae(hOPMUPOBAHHOTO
COCTOSIHUSI TPYHTOBOT'O MacCHBa B 3aBHCHUMOCTH OT JICHCTBYIOIIMX BHEITHUX (PaKTOPOB.
3aa4i OCBOCHHUS TUCIUTUIMHBI
- O3HAKOMHUTH CTYJICHTOB C Ja0OpaTOPHBIMH H TOJICBBIMH METOJAMH OIpeIeICHUs
(bU3UKO-MEXaHUYECKUX CBOWCTB I'PYHTOB;

- O3HAKOMHTH OOYJAIOIIUXCSI C OCHOBHBIMH METOJIaMHU pacueTa aedopmanuii, IpoOYHOCTH U
YCTOWYMBOCTH TPYHTOB, @ TAK)KE - IaBJICHUS] TPYHTOB Ha OIPakIaolue KOHCTPYKIIHH.

3Harh:

- TEXHOJIOTHUIO MTPOEKTUPOBAHUS JIeTalIel U KOHCTPYKIMI B COOTBETCTBUH C TEXHHUECKUM
3aJlaHMeM C WCIOJIB30BAHUEM CTAHJAPTHBIX NPUKIATHBIX PACUETHBIX U TpaPUIecKux
MPOrPaMMHBIX TAKETOB,

- METOJbl JIOBOAKM W OCBOCHHUS TEXHOJOTUYECKHX IPOIIECCOB CTPOUTEIHHOTO
MIPOU3BOJICTBA, IPOM3BOACTBA CTPOUTEIIHLHBIX MATepUAOB, U3CIUN U KOHCTPYKIUH, MAIllUH U
000opyI0BaHU,

- HOPMaTUBHYIO 0633y U METOJUKH Pa3pabOTKU MPOEKTHBIX PEIICHUI B CTPOUTENILCTBE;

- METO/IbI PAlMOHAIBHOTO TUIAHUPOBAHUS SKCIICPUMEHTAIIBHBIX HCCIICIOBAHUH,

- IPaBOBBIE OCHOBBI OXPaHbl UHTEJIEKTYaJIbHON COOCTBEHHOCTH,

- 0COOEHHOCTH YMCIIEHHBIX MCCIIEI0BAHUM,

YMeTs:

-IPOEKTUPOBATH JIETad U KOHCTPYKLIUM B COOTBETCTBHUU C TEXHUYECKUM 3aJaHUEM C
UCIIOJIb30BAaHUEM CTAaHAAPTHBIX MPHUKIAJAHBIX PACUYETHBIX M TpadUyecKuX MPOrpaMMHBIX
MaKeTOB,

- POU3BOJIUTH CTPOUTEIIbHBIE MAaTEPHUAIIbI, U3JEIHS U KOHCTPYKIIHM,

- aHAIM3UpOBaTh M 0000mIATh pe3yJabTaThl MCCIEIOBAHUM, JOBOAUTH HUX JO
MPAKTUYECKON peatn3aliy;

- paboTath ¢ HAy4YHOM UH(POPMAILIMEH, OCYIIECTBIATh MATCHTHBINA MTOUCK,

- MCIOJIb30BaTh 3HAHUSl COBPEMEHHBIX TEXHOJIOTMH MPOEKTHBIX, 3€MENbHBIX U JPYIHX
paboT, CBSI3aHHBIX CO CTPOUTEITHCTBOM

Bnaners:

- HaBBIKAMHU BBIOOpA METOJIOB MPOBEACHHS W PAIMOHAIBHOTO IJIAHUPOBAHUS HAYYHBIX
HCCIIEI0BAHUN.

-TEXHOJIOTUEH, METOJAMH JIOBOJKM M OCBOEHHUS TEXHOJOTMYECKHUX IIPOLIECCOB
CTPOUTEILHOTO MTPOU3BOICTRA.

- METOJIaMU MTPOBEACHUS UHKEHEPHBIX U3BICKAHUM.

- CIIOCOOHOCTBIO M3YYCHHUS HAYyYHO — TEXHUYECKON HH(POpPMAINH, OTEYECTBEHHOTO M
3apy0eKHOTO OMbITA UCTIOIB30BAHUS TPYHTOB.



JlabopaTopuasi padora Ne 1 (1,5 yaca)
Tema: CocraB, cTpoeHrEe M COCTOSIHME TPYHTOB. OTOOpP, KOHCEepBalMS U XPaHEHUE

00pa3uoB TIPYHTOB.
Iean padoThi:

® O03HAaKOMHTbH CTYJCHTOB C JJa0OPATOPHBIMU U TOJIEBBIMU METOJAMU ONpeAeTeHHUS (PU3UKO-
MEXAHUYECKUX CBOWCTB I'PYHTOB;

® O03HAaKOMHTH OOYYAIOIIMXCS C OCHOBHBIMHM METOJIAMH pacyera aedopManuid, MpOYHOCTU U
YCTOMYHMBOCTHU T'PYHTOB, a TAKXKE - IaBJICHUS TPYHTOB Ha OrpaXkJaroIue KOHCTPYKIUU

@®opMupyeMble KOMIIETEHIUU

WNupekc PopMyJIMpOBKa:
OITK- CHoCco0€H UCMOJIb30BaTh B MPO(ECCHOHANBHOM AEATENbHOCTH PACIOPIIUTEIbHYIO U
4 IMPOCKTHYIO IIOKYMGHTaIII/IIO,Ua TAaK)XXC HOPMATHWBHBLIC IIPABOBLIC AKTHI B O?JIEICTI/I
CTPOUTEINIBCTBA, CTPOUTEIBHON HHIAYCTPUH U KWINITHO-KOMMYHAJIBHOI'O XO351CTBa;
OIK- Croco0eH y4yacTBOBaTb B HMHXXEGHEPHBIX M3BICKAHUSAX, HEOOXOJUMBIX  JUIS
5 CTPOUTCIILCTBA U ECKOHCprKIII/II/I 00BEKTOB CTPOUTCIILCTBA HW  KUIIHMIIHO-
KOMMYHAJIBHOT'O XO351CTBa;

TEOPETUYECKASA YACTDH

J1oCTOBEPHOCTH PE3yJIbTATOB JIAOOPATOPHOI'O N3YUEHUSI COCTABA, COCTOSHUS
(U3UKO-MEXaHUYECKUX CBOMCTB TIPYHTOB 3aBUCAT OT HPaBUIBHOCTH OTOOpa 00pasloB,
COXpaHEHHsI WX TPUPOJHOTO COCTOSHHS B TpOIeCcCe OTOOpa, TPAHCIIOPTUPOBKH U XPaHEHHS.
KagectBo 0T6Opa mpod, YUCIIO U KauecTBO NMPOBEJCHHBIX HCIIBITAHUHN CYIIECTBEHHO BIUSAIOT Ha
OILICHKH IT0KA3aTeJel CBOMCTB IPYyHTA.

CnocoOet  oTOOpa mpo0 AOMKHBI — OOecrmeunBaTh, C OJHOM  CTOPOHBI, UX
NPEJCTaBUTENILHOCTh U KaKJOW pa3HOBHIHOCTH TPYHTA, a C JPYrod — BO3MOXKHOCTB
IPOBEIEHUSI HEOOXOAMMBIX HCHBITAHUH B COOTBETCTBUM C TpeOOBAHUAMHU METOAMKH
uccienoBanuii. Habop mokaszateneil cBOMCTB, BUJbI U METOJAMKY MCIBITAHUN yCTaHABIMBAIOT B
3aBHCUMOCTH OT LIEIM HH)KEHEPHO-TEOJIOIMYEeCKHX HccieoBaHui. MeToauka HcciieoBaHUM
00ycoBnuBaeT TpeOOBaHUA K BUAAM MpoO U criocodbam ux oTdopa.

Bce oneparuu no or6opy, KOHCEpBalMK, TPAHCIIOPTUPOBAHUIO M XPAaHEHHIO 00pa3lioB
TPYHTOB ISl BBHITIOJIHEHHUS JTA0OPATOPHBIX HMCCIENOBAaHHWHA JOJKHBI BHIMONHATHCS 10 ['OCT
12071-2000 /5/. Cormacao I'OCTy, oOpa3usl TpPyHTOB OTOMpPalOT C HapyLIeHHOH W
HEHApYIIEHHON ecTeCTBEHHOW (MOHONUTHI) CTpyKTypoil. IlepBeie mpenHazHauyeHbl MAJIs
OTIpeieNIeHus] COCTaBa (TPaHyJIOMETPHUECKOr0, MUHEPAIBHOTO, COJIEBOTO H Jp.), IUIACTHYECKUX
CBOWCTB W BIIQXKHOCTHOTO COCTOSIHHSI; BTOpPBIE — JUISI MCCIIEOBAHUSI CTPOCHUS TPYHTOB, MX
IUIOTHOCTH, MPOYHOCTHBIX U J1e()OpMAIIMOHHBIX CBOWCTB.

B Hacrosiiiee BpeMsi IPUMEHSIIOT CIIEIYIOIIKE CIIOCO0bl 0TOOpa Mpo0: TOUEUHBIH, 00pO310BBIN U
BaJIOBOM.

Toueunsblii cnocod 3axirovaercs B orOope HEOONBIION MO 00bEMY 4YacTU TPYHTa C
HApyLIICHHON WM HEHapyIIEHHOW CTPYKTYPOH, XapakTepu3ylolled JHIIb JaHHYI0 TOUYKY
MaccuBa. 3Ha4YEHHs NOKa3aTesield CBOMCTB, ONpeEAeNieHHbIE M0 TaKuM IMpoldaMm, MpPEACTaBIISIOT
COOOM CTaTUCTHYECKYIO COBOKYIHOCTb, OTPAKAIOIIYI0 CTENEHb PACCesIHUA H3y4aeMoro
MoKa3aTesisl CBOICTB B Tpelenax MOHOPOJHOIO TI'€0JOrHYecKOro Tejla COOTBETCTBYIOLIETO
ypoBHs. CBoiicTBa MaccuBa TPYHTOB OIICHHMBAIOTCS CPEIHUM 3HAUYEHHUEM, MOJIYYEHHBIM MpU
CTATUCTUYECKON 00pabOTKe pe3ybTaTOB UCITBITAHUH.

Bopo3noBelii 1 BaioBoii cnoco0bl NPUMEHSIOTCA NMpU 0TOOpe Mpod C HapylIeHHOU
CTPYKTypoil. OHU TO3BOJISIFOT MOJIYYUTh TOCIIE COOTBETCTBYIOMIEH 00paboTKH (TIepeMeInBaHus
U COKpalleHHs NpoObl METOJOM KBapTOBaHMs) oOpasell Mopojbl, 00Jalalomuid CpeaHUMHU
3HAYEHUSIMHU TI0Ka3aTeslell CBOMCTB, XapaKTEPU3YIOLIMMM BCIO ONpPOOYEMYI0 4acTb MacCHBA.



3HaveHHs TOKa3aTess, OINPEACIICHHBIE 10 BaJOBOM MW OOpO370BOM MpoOaM, aHAJIOTHYHBI
CPEIHHMM 3HAYEHUSM, TIOJYYCHHBIM MPU YCPEAHEHUHU PE3yIbTaTOB UCIBITAHUNA TOYEYHBIX MPOO.
TakuM 00pa3oM, NPUMEHEHHE ATHX CIIOCOOOB IO3BOJISIET 3HAYUTENBHO COKPATUTh YHCIIO
71a00paTOPHBIX UCIBITAHUN IIPU OJIHOM U TOM K€ TOYHOCTH pe3yibTaTa.

Bopo31oBeiM crtoco6oM rpyHT OTOMpPArOT U3 00po3abl (mmmpuHoi 10-20 cM u riyOuHOM
5-10cMm), mpoxopsIIel BKPECT WM 10 MPOCTUPAHUIO ClIoeB. JlinHa 00po3/bl, 00ecIeYnBaroIei
MPEJICTABUTEIILHOCTh BCEX THUIIOB TPYHTa IMPH OMPOOOBAHUU CIOUCTOM TOJNIIM, 3aBHCUT OT
MOITHOCTH OTJENBHBIX CIOCB U MOXXET OBITh pacCUMTaHA MCXOS W3 TPeOOBaHMH K TOYHOCTH
olleHKH Tmoka3zarens. [lomydeHHble 00pa3lbl MOXHO HCHONIB30BaTh M JUIS  ONpeesieHus
IUIOTHOCTH TPYHTA P, €CJIN YAAETCS ONpPEeIeuTh 00beM 00pOo3/bl WM TOpHOU BbIpaboTku. [Tpn
00p03/10BOM OIPOOOBaHMM 3Ta 3ajaya pelaeTcsl J0BOJIbHO MpocTo. Ecnu Beipe3ath 0opo3ay
CHEIHATbHBIM HOKOM C W3BECTHOM IUIOIIAABIO MMorepeuHoro ceueHus (S), To p = m/(1*s), rae m
— Macca rpyHTa, u3BjeueHHas u3 60po3/bl;

1 — nnwHA GOPO3IHL

B kadectBe BasioBOM mMpPOOBI HUCHOJB3YIOT BECh TPYHT, H3BJICUCHHBIM H3 TOPHOU
BbIpa0OTKH. OCOOCHHOCTH 3TUX CITIOCOOOB JIETAIOT YPE3BBIYaiHO 3P PEKTUBHBIM X IPUMCHEHUE
IIPU MCCIIEIOBAHUU HEOJIHOPOJIHBIX U CIOUCTHIX TPYHTOB. Jliisi ompesenenus oobeMa U3bATOTO
U3 TOPHON BBIPAOOTKM I'PYHTA IIPHU BaJIOBOM OTOOpE MpOObI MPEJIKEHO HECKOIBKO CIIOCO00B,
OCHOBaHHBIX Ha 3aMOJIHEHUHM TOJOCTH MaTepuanioM, O0bEM KOTOPOrO MOKET OBITh JIETKO
U3MEpEH 3aloJHUTENAMU (BOJOM, YMCTHIM OAHOPOJHBIM HECKOM U Ap.). g 3amuThl
BBIPA0OTKH OT YTEYKH BOJbI PEKOMEHAYETCS MOKPHIBATh €€ CTCHKH 3alUTHON IUIEHKOH H3
TOHKOU PE3MHBI, )KUJIKOW LEJUTFOIO03bI U T. 1.

Bce nepeuncnennsie Boile cnocoObl 0TOOpa mpod MPUMEHUMBI IPU UCCIEIOBAHUU KaK
[ECYAaHO-TJIMHUCTBIX, TaK U CKaJbHBIX I'PYHTOB; U3MEHSIOTCS JIMILIb TEXHUYECKUE CPEICTBA U
npuemsl oToopa. OT60p MpoOd MPOBOIUTCS M3 CTEHOK €CTECTBEHHBIX OOHA)KEHHH, OTKPBITHIX
TOPHBIX BBIPAOOTOK (1Iyp(bl, KaHABBI, IITOJBHU U JIp.) U CKBaXUH. B mocnenneM ciydae kepH
MOYKET paccMaTpUBaThbCs M Kak 00opo3moBas mpoba, rmepecekarolas n3ydaeMblii pa3pes, U Kak
BaJIOBasd, T. K. IPH KOJIOHKOBOM OypEHHUH €ro MOKHO paccMaTpUBATh Kak MOJIHBIM 00beM rpyHTa
U3 TOPHOM BBIPAOOTKU — CKBAYKUHBI.

B tabnuue 1.5.1. npuBenensl TpeOboBaHus K 00beMy U Macce Npod rpyHTa ¢ HapyIIEHHON
Y HEHAPYLIEHHOW CTPYKTYpPOH B 3aBUCUMOCTH OT OIIPENEISIEMBIX IT0Ka3aTeIeil CBOMCTB.

Ot6op, ymakoBKa, TPAHCIOPTUPOBKA U XpaHEHHWE OOpa3lOB CKAJIbHBIX TPYHTOB
pernamenTupoBanbsl [[OCT 127071-2000. OT60p npob ¢ HapyIIEHHOM CTPYKTYpO# MpaKTHYECKU
HE BBI3BIBACT 3aTpynHeHu. OOpa3ibl MOKHO OTOUPATh B JIFOOYIO Tapy (HarpuMmep, MEIIOYKH U3
TKaHH, MOJUITHIICHa, Oymarn). /[ coxpaHeHus: eCTeCTBEHHOM BIaXXHOCTH 00pa3Ibl TOMELIAI0T
B F€pMETHYECKH 3aKPhIBAIOIIMECS OAHKHN UJIM BHAXJIECT 3aMaThIBAIOT CKOTUEM.

Tabmura 1
Pazmeps! 1 Macca 00pa3noB it 1TaOOPATOPHBIX UCIIBITAHUN TPYHTOB

NeI'OCTa| Xapakrepuc-Tuka Meron Ob6nacte npuMeHeHus | Macca u pa3mep
rpyHTa orpeeNeHus HCIIBITHIBAEMOTO
oOpa3sia
I'OCT BitaxkHOCTB:
5180 rUrpockonu-yeckas | Boicymu-Banus Bce aucnepcHsie 15-50r

TPYHTBI, KpOME
KpPYNHOO0JI0-MOYHBIX

CyMMapHas Cpenneil npo6sl | Mep3ible TPYHTHI €O 1-3 xr

CJIIOUCTOU U CETYATOU

KPUOT€HHOU TEKCTY-
poit




I'pannnsl Texydyectu | Ilenerpanus ko- | ['MHHUCTBIE TPYHTEI 300r
U pacKaTbIBaHUS HYCOM U
packaTblBa-HUE
KIYTOB

KoncepBaunﬂ H yIIaKOBKa 06pa3u03 HAPYUIICHHOT'0 CJI0KCHUA U MOHOJIMTOB

B coorBerctBum ¢ I'OCT 12071-2000 ocHOBHBIE TpeOOBaHHMS KOHCEpPBALMHM IIPHU
yIaKOBKE 00Pa3I0B 3aKII0YAIOTCS B CICAYIOIIEM.

Ecnu He TpebyeTcsi coOXpaHUTh MPUPOIHYIO BIAXXHOCTh, TO OOpasllbl C HapYyIIEHHOM
CTPYKTYpO# YIIaKOBBIBAIOT B IIOOYI0 Tapy MU CHAO0XarOT STUKETKAMH, 3AIIUIIEHHBIMA OT
pa3MoKaHusl Kanbkoil U mapapuHoM. OOpaslibl 3aCOJIEHHBIX TPYHTOB OTOMPAIOT B MEIIOYKH C
ruapou3osiuei (13 nonustuineHa). [Ipn HeoOXOAMMOCTH COXpaHEHHUS MPUPOIHON BIAKHOCTH
B oOpa3lax C HapylmIeHHOW CTPYKTYypOll WX YIaKOBBIBAIOT B IWIMHIPHUYECKHE CTAaKaHbI C
KPBIIIKaMH, HMEIOIUMUA TE€PMETUUYECKUE NPOKIAIKH, WM B OOBIYHBIE OIOKCHI M 3aJIUBAIOT
napaguHOM.

Konceppaiiyst MOHOJIUTOB, B TOM YHCJI€ U CKAIIBHBIX TPYHTOB, POU3BOJIUTCS HA MECTE UX
oTOopa. MOHOJIUTHI, OTOOPAaHHBIE B JKECTKYIO Tapy, HEOOXOAMMO YIaKOBHIBATh B TOW XkKe Tape.
OTKpBITBIE TOPIBI Tapbl CJIEAYET 3aKPHITh KPBIINIKAMU C PE3MHOBBIMHU MpOKIagkamu. Mecrta
COEIMHEHUS KPBIIIKK C Tapod IMOKPHITH BOMHBIM CIOEM H3OJIALUOHHOW JIEHTHI MU 3alIUTh
pacruiaBiieHHbIM mapaduHoM. [Ipu OTCYTCTBHHM KPBIIIEK TOPIBI cieayeT mapaduHupoBaTh. B
MOCNIEIHEM Cllydae Mepej 3aJUBKOM MapauHa Ha TOPIBI HEOOXOIUMO MOJOXKUTH JBa-YETHIpEe
CJIOS Mapiiv, IponuTaHHOW napadguHoM. CBepXy MOHOJIUTA MEXKIY CIOSIMH MapaduHa CIeayeT
MOJIOKUTh ATUKETKY, BTOPYIO ATHKETKY MPUKPENIUTHh K OOKOBOI MOBEPXHOCTH KECTKOM Taphl.

MoHOIHT, HE TTOMEIIEHHBIA B JKECTKYIO Tapy, cienyer 3anapaduaupoBath. i 3TOTO
ClelyeT ero Tyro oOMOTaTh CIO€M MapjiHd M BEChb MOHOJIUT MOKPBITH cloeM mapaduHa. 3ateM
00MOTaTh MOHOJIUT BTOPBIM CIIOEM MapJid U €Il pa3 MOKPHITh CI0eM MapaduHa TOJIIIMHONU He
MeHee 1MM. OfHY ATHUKETKY MOJO0KUTh MOl HUKHHUM CTIOW Maplid Ha BEPXHIOI TpaHb MOHOJINTA,
JIPYryl0  JTHKETKY, CMOYEHHYIO  pAacCIUIaBJICHHBIM  Tapa@uHOM,  NPUKPENUTh  HA
3amapaMHUPOBAHHBIN MOHOJUT U MOKPBITH TOHKUM cJI0eM NapaduHa.

[Tapadun, npuMeHSEMBI TPH H3O0JALUUA MOHOJUTOB, JOJDKEH HMETh TEMIIepaTypy
HECKOJIBKO BBIIIE TOUYKHU ero TuiaBneHus (57°-60°C). [ng yBenndyeHus MiIacTUYHOCTH MapadurHa
B HEro He0OXxoauMo 100aBuTh 35-50 % (1m0 Macce) TyapoHa.

MOHOJIUT Mep3J0ro TPyHTa JOMYCKAeTCsl YMaKOBBIBATh CIOCOOOM HaMOpakKHMBaHHUS Ha
HUX KOPKHU JIbJIa TOJIIIMHON HEe MeHee lcM. J[Jis ATOro 3aBepHYTHI B IUICHKY WM KalbKy
MOHOJHMT MHOTOKPATHO CJIeyeT MOTPY3UTh B MPECHYIO OXJAXKJACHHYIO BOAY WMIU OOJIHUTH €10.
[Tocne kaxmoro mOrpy>KeHHs BOJa Ha TMOBEPXHOCTH MOHOJIMTA JOJDKHA OBITH 3aMOpPOXKEHA.
BTopoii sKk3eMIuisp STUKETKH CIIEeNyeT MPHUKPENUTh CBEPXY YMAaKOBAHHOTO MOHOJHTA TEpe.
MOCIIEAHUM MOTPYKEHUEM WM OOTHMBAaHHEM BOOM.

Bce o6pasiibl cHaO)kar0TCs ABYMs STHKETKAMH, Ha KOTOPBIX YKa3bIBAKOTCS:

a) HAMMEHOBAaHUE OPTaHM3AINH, BHITIOTHSIONIEH U3bICKAHHUS,

0) Ha3BaHUE WJIK HOMEp MOJIEBOH MapTHH;

B) HauWMEHOBaHHE 00beKTa (y4acTka);

r) HOMep o0pasia;

1) Ha3BaHUE BHIPAOOTKH U €€ HOMED;

e) riybuHa otbopa obpasia;

’K) Ha3BaHHE I'PYHTA HO BU3YAJIbHOMY OTIpPEeIICHUIO;

3) TeMmIeparypa Mep3JI0ro TpyHTa WK APYTHE MOTOIHBIE YCIOBUS,

1) JTOJKHOCTB M (paMUIIUSL UCTIOTHUTES, TIPOU3BOAMBIIET0 0TOOp 0Opasia, u ero MOJITHCH;
K) naTta otoopa;

J) BU3yallbHOE OMHUCaHWe oOpaslia (HaUMEHOBAHHS TPYHTA, BIAKHOCTh, HAMYME KOPHEU
pacTeHuM, TBEPABIX BKIIOYCHHUH, BKIIFOUCHH KapOOHATOB, COJICH, HATMYUE XOJI0B 36MJIEPOMHBIX
4yepBel U T.I1.).




DTUKETKH 3aloJHSIOTCS MPOCTHIM TIpadUTOBBIM KapaHJalmioM, YTOObI HCKIIOYHTH
BO3MOXXHOCTh PaCIUTBIBAHUS WK 00€CIIBEYMBAHUS HAJIITHCH.

[Ipn HEoOX0aUMOCTH NaibHEW TPaHCHOPTUPOBKH MOHOJMTHI YIIAKOBBIBAIOTCS B SIIIUKH
Ha pacCTOSHUU 2-3 CM Jpyr OT Jpyra ¥ 4-5 ¢CM — OT CTEHOK SIIHMKA. 3a30pbl 3alOJHSIOT
CTPY>KKOM, PEBECHBIMU OIMWIKAMH, MEHOIJIACTOM U JIPYIrMMH aHAJIOTMYHBIMU MaTepUallaMu.
BHyTpb sIHMKa MO BEPXHIOK KPBIIIKY HEOOXOIUMO TMOJIOKHUTH 3aBEPHYTHIA B MOJMATUICH WIH
KaJlbKy CIHCOK O00pa3lloB CO CBEIEHUSMH, YyKa3aHHBIMH B OJTHUKETKe. SmuKu ciegyer
POHYMEPOBaTh, CAeNIaTh HAAMKCh: «Bepx», «He Opocarb», «He kKaHTOBaTh», a TaKXkKe yKas3aTh
aJipec Mojay4aTess U OTIPaBUTEIS.

JUist U30JI1MU MOHOJIUTOB JIOMYCKAeTCs MPUMEHEHHE BMECTO napaduHa ¢ TyIpOHOM 3a-
MeHuTenel (Hampumep, cmech: 60 % mapaduna, 25 % Bocka, 10 % xanudomu u 5 %
MUHEPAIBHOIO Macia).

ObopynoBanue 1 MaTepuaJIbI

-IITBIKOBAS JIOTIATa;

-HOX;

-ruacTuHa u3 Ganepsl pazmepamu 25cMx35cmx0,5¢M;

-MapJieBasi TKaHb JUIMHOU 2M;

-napa¢un 200 rpamm;

-SIIUK KyOndeckon (opMbl co cTOpoHOi 40cM ¢ 3aKpBIBAIOIIEICS KPBIIIKOIA;

-TUTACTUHBI U3 MEeHOoIIacTa pazmepamu 35cmx35cmxScem — 2t u 30cmx25cmxSem — 41T;

-Oymasknble 3TukeTk 10cMx10cMm -2mT;

-KapaH/ai;

-3JIEKTPOILINTKA;

-KacTproJIs Ha SII;

-)KypHaJ.

Ykazanua no mexnuke 6ezonacnocmu 013 cmyoenmoe npu npogedeHuu
nabopamopuvix padom

1. JlaGopaTopHble paOOTBI MPOBOASTCS TOJ HAONIOACHUEM TpENojaBaTes WIH
nabopanTta. K BeIMmomHEHHIO 1a00OpaTOpPHBIX pPadOT CTYACHTHI JOMYCKAIOTCS TOJIBKO TIOCIIEe
IPOCITYIIMBaHUA MHCTPYKTaXa MO TEXHUKE 0€30MacHOCTH U MPOTUBONOXKApHBIM MepaM. [locne
MHCTPYKTakKa KKbIA CTYJIEHT PACITUCBHIBAETCS B CIIEIIMAILHOM JKypHAaJIe.

2. Bce MexaHHWYecKHe HMCIIBITaHUS MaTepUaoB MPOBOAATCS Yy4eOHO-BCIIOMOTATENbHBIM
MEPCOHAJIOM Ha HCHBITATeNbHBIX MamunHax. CTyIeHT MoXeT paboTaThb Ha HCHBITATENbHBIX
MalliHaX H YCTAaHOBKAaX TOJBKO C pa3pelieHuss M TI0J PYKOBOJCTBOM  IIPEIIO/IaBaTEIs.
CryneHTaM 3ampeniaeTcsi CaMOCTOSTENFHO BKITIOYATh M BHIKIIFOYATh MAITMHBI, POBOJIUTH KaKUe-
an0O0 ornepalyy Ha HUX U OCTaBIIATh UX 0e3 HabIoieHus B mmpoluecce padoTel. CTyaeHTaM Takke
HE pa3penraeTcs OTIy4aThes U3 JJabOpaTOPHH JI0 TIOJTHOTO OKOHYAHUS 1a00paTOpHBIX padoT.

3. Bce wusmepeHus o0pa3lnoB, HEOOXOAWMBIE [UIS BBIIOJHEHHUS JIAOOPAaTOPHBIX
UCTIIBITAHUHN, MPOBOJATCS 10 YCTAHOBKM MX B 3aXBaThl HCIBITATEIbHBIX MamuH. M3mepeHus
00pa3IoB MOCIE UCTIBITAHUS MOKHO NMPOU3BOAUTEH TOJIBKO TMOCIE CHATHS MOCIEIHUX C MAaIIUHBI.
Jliss BU3yaJIbHOTO OCMOTpa pe3ybTaTOB MCIBITAHUM MOKHO MOJXOAMWTH K MAallMHE TOJBKO C
paspenieHus npenoaasatens. [Ipu nCnoap30BaHUN CMEHHBIX TPY30B HE CIIEIYET CKIIAJBIBATh X
Ha Kparo CToJa BO n30ekaHue MaieHus U TPAaBMUPOBAHUS UMH OKPY)KAIOIITHUX.

4. [lepen  HavanoM  paboThl  MPOBEPUTH COOTBETCTBME  TIpPy30B  Ha
MasiTHUKE CUJIOM3MEPUTENS BEJIMUMHE OXUAAeMON Harpy3ku Ipu HchblTaHuu oOpasua. He
paspelraercsi UCHBITHIBATh 00pa3lbl, TpeOyrolmue Harpy3ku OoJsiblIel, YeM YKa3aHo B
TEXHUYECKOH XapaKTEPUCTHKE MAIIUHBI.



5. Bei6op npucnocoOneHus IS 3aKperieHnst 00pas3IoB JOKEH COOTBETCTBOBATh THITY
oOpasua u Bugy nedopmanuu. [lepen myckoM MamiMHBI HEOOXOAMMO MPOBEPUTH HAIECKHOCTh
3aKperIeHUs UCIIBITYEMOT0 00pasia.

6. Ilpu mnpoBenenuu  7a0OPATOPHBIX  WCHBITAHMA  HEIB3S  HAXOAUTHCS B
HETOCPEACTBEHHON OJIM30CTH OT IBMKYIIUXCS YacTe MamuHbl. [Ipyu ucnbplTaHUM XPYIKUX WA
3aKaJIeHHBIX O00pa3loB HEOOXOAMMO TOJb30BAaThCS 3AIIMTHBIM 3KPaHOM M3 OPraHUYECKOTO
CTEKJIa WM METAININYECKOHN 3aCITOHKOM.

7. Kopnyc ucnpITaTeIbHON MAaIllMHBI TOJKEH ObITh HaJeKHO 3a3eMieH. [Ipu pabore Ha
MalIMHAaX U YyCTAaHOBKAaX HEJIb3s IPUKACATHCS K TOKOBEAYILIUM YaCTsM, a TAK)KE K JIEKTPOLIUTAM
U JJIEKTPOPYOMITHHUKAM.

8. 3ampemaercs NPOBOJUTb PEMOHTHBIE MEPOIPUSTHS, YCTPAHATh HEUCIPABHOCTH
AJIEKTPOOOOPYIOBAaHUS U UYUCTUTh MAIIMHBI M YCTAaHOBKUM BO BpeMsl paOOThbl WM KOI/Ia OHU
HaXOJATCS 110/ HAIIPSHKEHUEM.

9. Tlocne 3aBepuieHHs pabOTBl CTYIOEHTBHI O00s3aHBI cOOpaTh H3MEPUTENbHbBIE
WHCTPYMEHTBI, METOJMYECKHE MOocoOus U caaTh UX ydyeOHOMY jabopanty. B ciydae morepu
nocoOuii, MOpYM MHCTPYMEHTOB WM HCHBITATENbHBIX MPUOOPOB  CTYOEHTHI HECYT
MaTepUalbHYI0 OTBETCTBEHHOCTh 32 HUX.

10. IIpu nHapymieHun TpeOOBaHWUN TEXHUKH OE30MACHOCTH CTYIAEHT OTCTPAHSIETCS OT
JAIIbHENIIETO BHINOJHEHUS JaboparopHoil pa®oTsl. Ecnu neilcTBus cTyleHTa HE NPUBEIH K
CephE3HBIM TIOCIIEACTBUSAM, TO OH MOXET OBIThb BHOBH JOIYHICH K JaOOpaTOPHBIM 3aHSATHAM
JIMILB [10CJI€ IOBTOPHOTI'O UHCTPYKTAXA.

3aoanus, nOpaOOK u nOC1e008amMeIbHOCHYb 6bINOTHEHUA PAOOM bl

J1oCTOBEpHOCTH PE3yJIbTATOB JIAOOPATOPHOTO U3YUEHUSI COCTaBa, COCTOSHUS
(U3UKO-MEXaHNYECKUX CBOWCTB TPYHTOB 3aBUCAT OT MpPaBUIBHOCTH OTOOpa 00pasloB,
COXpaHEHMsI MX IMPHUPOJHOTO COCTOSHUS B Ipoliecce 0TOOpa, TPAaHCIIOPTUPOBKU U XPAHEHUS.
KagectBo 0T60Opa mpod, YUCIIO U KauecTBO MPOBEJCHHBIX HCIBITAHUHN CYIIECTBEHHO BIHSAIOT Ha
OILICHKH IT0KA3aTeJel CBOWCTB IPyHTA.

CnocoOel  oTOOpa mpoO AOMKHBI — O0ecreurMBaTh, C OJHOM  CTOPOHBI, UX
NPEJICTABUTEIBHOCTh Ul KaXJ0W Ppa3HOBUIAHOCTH TpPyHTa, a C JpPYrod — BO3MOYKHOCTb
IPOBEIECHUSI HEOOXOJMMBIX HCHBITAHUH B COOTBETCTBUHM C TpeOOBAaHUAMHU METOAMKH
uccienoBanuii. Habop mokaszateneil cBOMCTB, BUJbI U METOJIMKY MCIBITAHUN yCTaHABIMBAIOT B
3aBUCUMOCTH OT II€JIM MH)XEHEPHO-TEOJOTMYECKUX HCCIIeOBaHUU. MeToauka uccieqoBaHnuil
00ycoBIMBaeT TpeOOBaHUA K BUAAM MPOO U criocodbam ux oTdopa.

Bce oneparuu no ot6opy, KOHCEpBalMK, TPAHCIIOPTUPOBAHUIO M XPAHEHHUIO 00pa3lioB
TPYHTOB JJis BBITIOJHEHHUS J1a0OPATOPHBIX HMCCIIENOBAHUM JOJKHBI BBITIONHATHCS 1Mo ['OCT
12071-2000 /5/. Cormacao I'OCTy, oOpa3usl TpyHTOB OTOMpPalOT C HapyLIEHHOH W
HEHApYIIEHHON ecTeCTBEHHOW (MOHONUTHI) CTpyKTypoil. IlepBeie mpenHasHaueHbl MAJIs
OIpezieNieHusl cocTaBa (TpaHyJIOMETPUYECKOr0, MUHEPAIbHOTO, COJIEBOTO U JIp.), MNIACTHYECKUX
CBOMCTB M BIIQKHOCTHOTO COCTOSIHHSI; BTOpbIE — JJISi UCCJIENOBAHUSI CTPOEHUSI TPYHTOB, HX
IUIOTHOCTH, MPOYHOCTHBIX U J1e()OpMAIIMOHHBIX CBOWCTB.

B HacTos1ee BpeMs MPUMEHSIIOT ClIeAyIolue crnocoObl 0TOopa npol: ToueuHbIN, 00PO3TOBBINA U
BaJIOBOM.

Conep:kanue oTuéra

1. Tema;

2. llens paboTHI;

3. ®opMyIbl, COOTHOIIEHUS U TpaduKu;



4. 3akIroueHNEe U BEIBOEL.
KonTposbHbIe BONPOCHI
1. Buawr nedopmaruii TpyHTOB M IPUYUHBI, KX 00YCIIOBIIMBAIOIIHE.

2. YcioBHs Ui ONIPEIEICHUs TIYOUHBI CKMMAEMOW TOJIIIIH.
3. Uro Ha3bIBaeTCs NpeAeIbHbBIM COCTOSSHUEM MacCUBa IpyHTa?
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JlagopaTopHasi pa6ora Ne 2 (3,0 yaca)

Tema: Buabl rpynToB. OnpeaesieHue IJIOTHOCTH P U yAeJbHOI0 Beca Y TPYHTA

€CTeCTBEHHOM HEHAPYIIEHHOM CTPYKTYPbI

ean padoThi:

® O03HAaKOMHUTH CTYJCHTOB C JIa60paTOpHBIMI/I U TOJICBBIMU MCETOAAaMH OITPCACIICHHUA (1)1/131/11(0-
MEXaHUYECKHUX CBOMCTB I'PYHTOB;

® O03HAaKOMHTH OOYYAIOIIMXCS C OCHOBHBIMHM METOJAMH pacdera aedopManuid, MpOYHOCTU U
YCTOMYMBOCTHU T'PYHTOB, a TAKXKE - IaBJICHUS TPYHTOB Ha OIpakJaroIue KOHCTPYKIUU
DopmMupyeMble KOMIIETCHIMU

Nunexc

PopMynHMpoOBKa:

crmoco0€eH HCIOoJIL30BaTh B HpO(bCCCHOH&JIBHOfI ACATCIIBHOCTH PaCoOpAAUTEIIBHYIO U
IMPOCKTHYIO AOKYMCHTAIIHIO, @ TAKKC HOPMATHUBHBLIC IIPABOBBLIC AKTHI B obOnacTu

OTK-4 CTPOUTENIbCTBA,  CTPOMTENBHOM  HHAYCTPUM U SKWIMIIHO-KOMMYHaJIbHOTO
XO3SMCTBA;
CIOCOOEH y4yacTBOBAaTh B HMHXKEHEPHBIX H3bICKAHMAX, HEOOXOAMMBIX IS
OIIK-5 |crpouTenbcTBA ¥ PEKOHCTPYKIMH OOBEKTOB CTPOUTENIHCTBA M SKWIJIMIIHO-

KOMMYHAQJIBHOT'O XOSHﬁCTBa;

TEOPETUYECKASA YACTbH

ITnomnocmoro zpynma Ha3bIBaeTCsd Macca €IUHULBI 00beMa I'pyHTa C €CTECTBEHHOM
BIQKHOCTBIO M TIPHPOJHBIM (HEHAPYIIEHHBIM) CIOKEHHEM. DTy BEIMYMHY M3MEpSIOT B I/cM°

WA T/M°.

[InOTHOCTH 3aBHCHUT OT MMHEPAIBHOI'O COCTaBa, IMOPUCTOCTH M BIAXHOCTH TI'PYyHTa: C
YBEIUYCHUEM COACPKAHUS TSAKEIBIX MUHEPAJIOB IUIOTHOCTh YBEIUYUBAETCS, a IIPU YBEIUUYECHUU
COJIEpKaHUsI OPTaHUUYECKUX BEIIECTB — YMEHBIIAETCS; C YBEJIIMYEHUEM BIIAJKHOCTH IIJIOTHOCTh
yBEeJIUYMBaeTCsl (MaKCHMalbHOE 3HAu€HHE MpPU JaHHOM MOPUCTOCTH IUIOTHOCTh TpyHTa
JIOCTUTAET IpH IOJHOM 3alOJHEHUH TMOpP BOJOMN); MPU YBEIMYEHUHM HNOPUCTOCTH IUIOTHOCTH
YMEHBIIAETCH.

OnpeiesieHne MUIOTHOCTH BJIA’KHOT0 TPYHTA METO/IOM pe:yiero koJbia (mo FOCT 5180-84)

OTOT METOJ MNPUMEHSIIOT Ul TPYHTOB, JIETKO IOJJAIOIINXCS PE3KE HOXKOM M HE
KpOILIAINXCA — IJIMH, CYTJINHKOB, CYIIECEH U ITECKOB.

Xox padoTsl

1. CornacHo TpeOOBaHUSAM BBIOpATh PEXYIIEe KOIbIO-MPOOOOTOOPHHUK.

Ta6muma 1
ITapameTpsl IpoOOOTOOPHUKA B 3aBUCHMOCTH OT BH/Ia TPYHTA
HanmenoBanue u Pa3meps! kKoab11a-mpo000oTOOpHIKA
coctosiHue TpyHTOB | Tommuua | auamerp | Bbicota (h), | yroa 3aTouku
CTEHKH, BHYTpEH- MM HapYKHOTO
MM Huit (d), MM PEXYIIETO
Kpast
Hemepaibie 1,5-2,0 >50 0,8d>h>0,3 | He 6osee 30"
MbLIeBATO- d
TJIUHHACTHIE TPYHTHI
Hemepanbie u 2,0-4,0 >70 d>h>0,3d | He 6onee 30°
ChIITy4eMep3JIbie
MIECYaHbIE TPYHTHI
Mepsasie meuteBato-|  3,0-4,0 >80 h=d He Gonee 45°
TJIUHHACTBIC TPYHTHI
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Ilpumeuanue. Konbua-npo6ooT6opHUKU M3TOTaBIUBAIOT u3 cTanu C
AHTUKOPPO3MOHHBIM MOKPHITHEM WJIM U3 APYTUX MATEPUAJIOB, HE YCTYHAIONIUX MO TBEPIOCTH U
KOPPO3HUOHHOU CTOMKOCTH.

2. Konbiia mpoHyMepoBaTh, U3MEPHUTh BHYTPEHHUN AWAMETP M BBICOTY (C MOTPEUTHOCTHIO HE
6osiee 0,1Mm) u B3Becuth (m1). Ilo pe3ynbTataM H3MEpEHH BBIYMCIMTH O0OBEM KOJbIA C
TouyHOCTBIO 710 0,1 cv® (V).
3.Kppimeuku npoHyMepoBaTh U B3BECUTH (Mm1). Pe3ynbTaThl B3BEIIMBAHMS 3aHECTH B KypHAI
4. Konbuo-npo6ooTOOpHUK cMa3aTh C BHYTPEHHEW CTOPOHBI TOHKHM CIIOEM Ba3elMHa WU
KOHCUCTEHTHOHN CMa3KHU.
5. BepxHIOI0 3auHIIEHHYIO IIOCKOCTh 0Opasla TpyHTa BBIPOBHSTH, Cpe3asi M3JUIIKH TPyHTa
HOXOM, YCTAaHOBUTb Ha HEW PEeXyIIMN Kpal KOJbIa U BUHTOBBIM MPEccoM (WM BPYUHYIO Yepes
HACaJKy) cJerka BAAaBUTH KOJBIO B TPYHT, (PUKCHUPYS IpaHUIly 00pa3ia /Ui UCTIBITAHUN. 3aTeMm,
TpyHT o0Ope3arh Ha TayOuHy 5-10MM HIDKE pexyllero kKpas Koublia, (GOpMUPYS CTOJIOHK
IraMeTpoM Ha 1-2MM GoJibIlie Hapy»KHOTO AraMeTpa Koubla. [lepuoanyecku, mo Mepe cpe3anus
IPpyHTa, JIETKUM Ha)KMMOM Ipecca WM HAacaJKH HAaca)XMBaTh KOJIbLIO HAa CTOJIOMK IpyHTa, HE
nomyckas nmepekocoB. [locie 3amoiHeHus KoJblla TPYHT Moipe3ath Ha 8-10MM HUXKE pexyIero
KOJIbIIa M OTJENUTH €ro. ['pyHT, BBICTYHAIOMIMA 3a Kpas KOJblla, Cpe3aTh HOKOM U 3aYUCTHUTh
MIOBEPXHOCTh TPYHTA BPOBCHbB C KPasMHU.
6.IIpy mmacTUYHOM MU CHIITyYeM TPYHTE KOJIBLIO TUIaBHO, 0€3 MEepeKOCOB BIABUTH B HETO U
YIATUTh TPYHT BOKPYr KOJIbIIA. 3aTeM, 3a4UCTHTh IOBEPXHOCTh TPYHTa H 3aKPBITh €ro
KPBIIICYKAMHU.
7.Komb110 ¢ TPYHTOM U KPBIIIKAMH B3BECUTH (M2)/
8.IlnoTHOCTH TpyHTa (P , T/CM3) BEIYUCIUTH 1O hopMyIIe:

p=(M2-mo-m1)/V,
r7ie M1-Macca ¢ KOJIBIIOM U C KPBIIIEUKaMHU,T; Mo-Macca KOJbIa,r;

M1-Macca Kphlleyek, T; V- BHyTpeHHH 00beM KOMbIIa, CM°.

Tabmuma 2
Kypnai onpeneneHus MIOTHOCTA METOAOM PEXYIIUX KOJIEIL.
Howmep Macca [lmoTHOCTH
> < nacTu- | . MIACTHHO | | % IpyHTa, r/cM°
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ONPEAEJEHUE BJJA’)KHOCTU 'PYHTA BECOBBIM CIIOCOBOM (I1O I'OCT
5180-84)

Xoxa padot
B3Becuth 01OKC ¢ KPBIIIKOW, 0003HAYHMB €r0 MaccCy Mo.
B3sate 15-50r mccnemyemMoro rpyHTta, MOMECTHTh €r0 B OIOKC, 3aKPBITh KPBIIIKOH M B3BECHUTb,
0003HauMB Maccy OrOKca C TPYHTOM 1. B3BemieHHBIH OIOKC € NPHOTKPBITONW KPBIIIKOW
MOCTaBUTh B CYIIMJIBHBIN ITKad (TEpMOCTAT) M BBIICPKUBATH 0Opa3ell mpu Temneparype 105 £ 2
°C B TeyeHME 3 4. ]IS MECUYaHBIX TPYHTOB, JUISI OCTAJIBHBIX — 5 4. 3aruICOBaHHBIE I'PYHTHI
BbIcymuBaTh mpu Temmeparype 80 + 2 °C mepBMYHO — B TE€UYEHHUE § Y, MOCIEIYIOIIHE
BBICYIIIMBaHUSI — B T€UEHUE 2 4.
3aKphITh OFOKC C BBICYIIICHHBIM TPYHTOM KPBIIMIKOW M OXJaJUTh €ro B TeueHue 30-40 MUHYT B
HKCHUKATOPE, HA JHE KOTOPOI'0 HACBIIIAH XJIOPUCTHIM KaablUi, IIOTJIOAIOIINN [Taphl BOJBI.
B3BecuTh oxsaxkaeHHbIN OIOKC C TPYHTOM, a 3aT€M BHOBb IOCTaBUTh €0 B CYHIMJIBHBIN IIKad
JUTSL TOTIOJTHUTENIFHOTO BBICYIIMBaHUs 1pH Temreparype ot 105°+ 2 °C mo 105° - 2° teuenue 1
Y. JUIS [IeCYAHBIX TPYHTOB, Ui OCTAJbHBIX 2 Y.
[ToBTOpATH Omepauuu, yka3aHHble B IL.I. 4 U 5, 10 Te€X MOp, NOKAa pa3HULA MEXIY ABYMs
MOCJIEIYIOIIMMHU B3BeIIMBaHUAMU He npeBblcUT + 0,02 r. 3a pe3ynbTar B3BEIIUBAHUS MPUHSATH
HAaMMEHBIIIYIO Maccy OI0Kca ¢ TPYHTOM m12.
BbraucisaTh BIaXXHOCTh TPYHTA 10 PopMyIIe:

W = ml B m2
- 1
m, —m,
rge mj; , — Macca 6IOKCB, C KpLIHIKOfI W T'PYHTOM A0 BBICYIIMBAHUA, I'; m2 — MaccCa 6IOKC€1 C

KPBIIIKOH ¥ TPYHTOM II0CJIE BBICYIIBAHUS, T; 1M, — Macca OFOKCa C KPBIIIKOH, T.
Bce B3BemmBaHus Npou3BOAUTH Ha Becax ¢ TOUHOCTHIO 110 0,01T.
Jlnis kaxmoro obpasia rpyHTa poBECTH HE MEHEe JIBYX OIpeesIeHUI BIaXKHOCTH U MOJICYUTATh
cpe/iHee 3HauYeHHE.
[Tpu 0OpaboTKe JaHHBIX UCTIBITAHUI pe3yabTaThl BBIYUCICHUH BhIpakaTh ¢ TOUHOCTHIO 10 0,1 %
IIpU BIAXHOCTU TPYHTOB 110 30 % 1 ¢ TouHOCTHIO 10 1%: pu BiaxkHOCTH TPYHTOB BhIIE 30 %0.
JlaHHble aHaNTM3a ¥ BBIYMCIIEHUH 3aHECTH B XKypHau (Tabdmn. 2.5.2.1.).

Tabmuna 3

XKypnan onpeneneHust BIaXXKHOCTH BECOBBIM CIOCOOOM

= 8 S | =
a GE) < S E S E L‘Bﬂa)KH‘OCTB w

£ 52| 2 . (&E|lg § gy

= < o | = ~ . s _

2 |, |5 |8¢€|E885s |88 |sE|lg 2 Gw-T™

2 |5 |S=(25|2Cgds |82 |8 £ 8.8 mm

H IE 3| &m |- o BT = 8 = o= oms 5
mo mj m' mél
1 2X |12 4 5,2 62 80,11 196,21 |94,76 (94,74 |0,10 0,11
50 75,16 95,42 |90,69 {90,60 |0,11

TOYHOCTD OIIPEJAEJIEHUSA BJAXKHOCTU I'PYHTA

B oranume OT TpaHyIOMETPUYECKOTO COCTaBa BIAXHOCTh TpyHTa Oojiee YYyTKO
pearupyeT Ha BHeIIHHE Bo3aeiicTBusa. HecMmoTps Ha cTporoe coOnIofeHHE MpaBull,
npenycMoTpeHHbIx ['OCT 12071-94, u3MeHeHne BIaKHOCTH IpyHTa HAuYMHAETCS B IIpOLECCe
IPOXOJKHM CKB@)XKMHBI MM Inypda IoJ BO3JeHCTBHEM OypoBOro, MNPOXOJYECKOT0 WIN
poO0OTOOPHOTO WMHCTPYMEHTA BCIEACTBHE IepepactpesiefieHus] HANpPsHKEHHOTO COCTOSIHMA,
JECTPYKTYpUPOBaHMsI, U3MEHEHUN TEMIEPAaTypPHBIX YCIOBUH U BIAXXHOCTHOTO peXHUMa. Y4ecTh
BJIIMSIHAE BCEX IEPEUMCIICHHBIX MPOIECCOB Ha M3MEHEHME BIIAXHOCTH OTOMpaeMoro oOpasia
TpynHo. HamGosiee 4yacTto WCMONB3yeMBbId MpPUEM, TO3BOJISIOIIUN BBIIBUTH POJb 3TOM CO-
CTaBJISIIOIIEH MOIPEHIHOCTH ONPENEIICHUS BJIaXXHOCTU, — CPAaBHUTENbHASI OLIEHKAa PE3yJIbTaTOB
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aHaJM30B 00pa3lloB, OTOOPAaHHBIX W3 CKBaXWHBI M Irypda. [Ipu 3TOM BIaXHOCTH 00OpasIoB,
0TOOpaHHBIX U3 MIypda, CAUTACTCS COOTBETCTBYIOIIEH €CTECTBEHHON BIaKHOCTH MAaCCHBA.

[Ipupoanas BIaXHOCTh M3MEHSETCS NMPU KOHCEPBALMHU, TPAHCIOPTUPOBKE M XPaHEHUU
00pa3ioB. YcioBus xpaneHus: oopas3ioB rpyara perinamentupoanbl [OCT 12071-94. [lanabie
00 UX BIUSHUU HA CKOPOCTh U BEJIMYHMHY MU3MEHEHMsI BIAXKHOCTH pa3zHooOpa3Hbl. B paborax I
M. bepeskunoit, H. C. Mopo3oBa 1 JIpyrux yCTaHOBJIEHO, YTO IMPH XPaHEHUH MOHOJIUTOB B
TeyeHue Tpex MecsueB ymenbinenue W He npesbimaet 2 %. [Toatomy H. C. Mopo3oB nounaraer,
YTO MOXHO YBEJIMYMTh CPOK XpaHEHUs /10 BOCbMHU MecaleB. B 1o ke Bpems A. I'. Kamnaszapos
YKa3bIBaeT Ha CYIECTBOBAHUE M3MEHEHUs He Tosubko W, HO M p, 7, ¢ ¥ ¢, HAUMHAIOIIETOCs C
MOMEHTa YMAaKOBKH MOHOJHTa M PEKOMEHIYeT OrpaHHYUTh CPOK XpaHEHHs 0OpasloB OIHUM
MECSIIEM.

OO0opynoBaHne U MaTepuaJIbl

-KepH WJIM MOHOJIMT I'PYHTAa;
-KOJIBLIO C 3a0CTPEHHBIM PEXYIIMM KpaeM B KOMIUIEKTE C HUKHEN U BepXHEl
KPBILIKaMH;
-IITaHTeHIUPKYJIb;
-HOX;
-3JIEKTPOHHBIE UM TEXHUYECKHUE BECHI € TOYHOCTHIO U3MepeHus Ao 0,01rpamma;
-OOKC /1715l TPYHTA;
-CYLIMJIBHBIN 1Kad ¢ peryasTopom temieparypst 10 105°C;
-3KCHUKATOP;
-XJIOPUCTBIN KaJIbLUI;
-)KypHall.

Ykazanua no mexnuke 6ezonacnocmu 013 cmyoenmoe npu npogeoeHuu
nabopamopuvix padom

1. JlaGopaTopHble paOOThI MPOBOASTCS TOJ HAOIIOJACHUEM TpEerojaBaTes WIH
nabopanTta. K BbIMOMHEHHIO 1a0OpaTOPHBIX padOT CTYAEHTHI JOMYCKAIOTCS TOJBKO IOCIHE
MPOCITYIIMBAHKS UHCTPYKTaXKa MO TEXHUKE OE€30MacCHOCTH U MPOTHUBOIOKApHBIM MepaM. [locie
MHCTPYKTakKa KKl CTYJIEHT PACITUCBHIBACTCS B CIEIIMAILHOM JKypHAaJIe.

2. Bce MexaHMueckre HCTBITAaHUS MaTEpPHAIOB MPOBOIATCS y4eOHO-BCIIOMOTATENbHBIM
MEPCOHANIOM Ha UCHBITATeNbHBIX MamuHax. CTyAeHT MOXeT paboTaTh Ha HCHBITATENbHBIX
MalliHaX © YCTAaHOBKAaX TOJBKO C pa3pelieHuss W TI0J PYKOBOJCTBOM  IIPEIIOIaBATEIs.
CryneHTaM 3ampeniaeTcsi CaMOCTOSTENFHO BKITIOYATh M BHIKIIFOYATh MAIIMHBI, POBOJIUTH KaKue-
an00 ornepali Ha HUX U OCTaBJIATh UX 0e3 HaOmoAeHus B npouecce padoTbl. CTyJeHTaM Takxke
HE pa3penraeTcs OTIydaThcs U3 JJabOpaTOPHH JI0 TTOJIHOTO OKOHYaHUs 1a00paTOpHBIX padoT.

3. Bce wusmepeHus oO0pa3lnoB, HEOOXOAWMBIE [UIS BBIIOJHEHHUS JIAOOPAaTOPHBIX
UCTIIBITAHUHN, MPOBOJATCS 10 YCTAHOBKM HMX B 3aXBaThl HMCIBITATEIBHBIX MamiuH. M3mepeHus
00pa31oB MOCIe UCTIBITAHUS MOKHO MPOU3BOANUTE TOJIBKO MOCIHIE CHATHS MOCIEAHUX C MAIIUHBI.
Jlist BU3yaJqbHOTO OCMOTpa Pe3yibTaTOB MCHBITAHUN MOXKHO MOAXOAUTH K MAIIUHE TOJBKO C
paspenieHus npenoaasatens. [Ipu ncnoap30BaHUN CMEHHBIX TPY30B HE CIIEAYET CKIbIBATh UX
Ha Kparo CToJIa BO n30eKaHue MaJieHus U TPAaBMUPOBAHUS UMH OKPY)KAIOIIHX.

4. [lepen  HavanoM  paboThl  MPOBEPUTH COOTBETCTBME  TIpPy30B  Ha
MasITHUKE CHIIOM3MEPUTENS BEIMYMHE OXKHIACMON HArpy3KH TpW HCIBITaHUM oOpasma. He
pa3pemiaeTcsi HUCHBITBIBATH 00pasIpl, TpeOyromue Harpy3kd OoJbleii, YeM yKa3aHo B
TEXHUYECKOH XapaKTePUCTUKE MAIIUHEI.

5. BeiOop npucnocoGieHus st 3aKperuieHus: 00paslioB JT0JKEH COOTBETCTBOBATH THITY
oOpasiia u Buny aedopmanuu. [lepen myckoM MamuHbl HEOOXOIUMO MPOBEPUTH HANEKHOCTH
3aKpeIJICHUs UCTIBITYEMOT0 00pasiia.
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6. Ilpm mnpoBemeHnn  7aOOPATOPHBIX  WCIBITAHUWA  HENB3sd  HAXOIUTHCS B
HETOCPEACTBEHHON OJIM30CTH OT IBMKYIIUXCS YacTed MamuHbl. [Ipyu ucnplTaHUM XPYIKUX WA
3aKalleHHBIX O00pa3l0oB HEOOXOJMMO TOJb30BATHCS 3AIIUTHBIM SKPAaHOM M3 OPraHUYECKOTro
CTEKJIa WIM METAININYECKOH 3aCIOHKOM.

7. Kopryc ucnpITaTenbHON MalIMHbBI JOJDKEH OBITh HajekHO 3a3emieH. [Ipu pabore Ha
MalIMHAaX ¥ yCTAHOBKAaX HEJb3s IPUKACATHCS K TOKOBEAYIIUM YaCTsAM, a TAKKE K JIEKTPOLIUTAM
U DJIEKTPOPYOMIIbHUKAM.

8. 3ampemiaercss NPOBOJUTH PEMOHTHBIE MEPOIPUATHS, YCTPAHATh HEUCIPABHOCTH
3EKTPOOOOPYIOBaHUSI U YHUCTUTh MAlIMHBI M YCTAaHOBKM BO BpeMsi paOOThl MM KOI/Ia OHU
HaXOJATCS 110/ HAIIPSKEHUEM.

9. Tlocne 3aBepuieHHs pabOTBI CTYOEHTBHI O00s3aHBI cOOpaTh H3MEPUTEIHHBIC
MHCTPYMEHTHI, METOJIMYECKHEe MOcoOusl M ciaTh MX ydyeOHOMY sabopanty. B ciydae morepu
nocoOuil, TOpYM MHCTPYMEHTOB WJIM HCHBITATENBHBIX TNPUOOPOB  CTYIACHTHI  HECYT
MaTepHalbHYIO OTBETCTBEHHOCTh 32 HUX.

10. IIpu HapymeHuM TpeOOBaHUI TEXHUKHU OE30HACHOCTHU CTYAEHT OTCTpPaHsEeTCs OT
JAJIbHEWIIET0 BBINOJHEHUS JaboparopHoil pa®oTsl. Ecnu neiicTBus cTyneHTa HE NPUBEIH K
Cepbe3HBIM IOCIEACTBUSAM, TO OH MOXET ObIThb BHOBb JONYIIEH K J1a0OpaTOpHBIM 3aHATHUAM
JMUIb TI0CJIE TOBTOPHOI'O MHCTPYKTAXA.

3a0aHuﬂ, n0p}100l(' U NOC1e006ameIbHOCHb 6bINOJIHEHUSA paﬁombt

CoracHo BBIIEU3TI0KEHHOW METOIUKHU:
1. OmnpenenuTh MIOTHOCTH P
2. OmpenenuTsb yISIbHBIN BEC Y TPYHTA

Conep:xanue oT4éTa

1. Tema;

2. llenb paboTHI;

3. ®opMyIbl, COOTHOLIEHUS U TPaPUKH;
4. 3aKIr0vYeHnEe U BEIBOBI.

KoHnTpoJsbHBIE BOIPOCHI
1. Bunel nedopmaniuii rpyHTOB U NPUYHHBI, UX 00YCIOBIUBAIOIINE.

2. Ycnous IS ONpeielIeHHs] TITyOUHBI C)KUMAaeMOM TOJIIH.
3. Uto Ha3pIBaeTCs MpEACIbHBIM COCTOSTHHEM MacCHBa TpyHTa?
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JlagopaTopHasi paGora Ne 3 (3uaca)

Tema: ®u3nko-MexaHn4eckne CBOMCTBA TPYHTOB. Onpe/esieHne NJIOTHOCTH M BJIAKHOCTH
TPYHTOB.

Iean padoThi:
® (O3HAaKOMUTH CTYACHTOB C Ha60paTOpHBIMI/I U TOJICBBIMU MCETOAAMH OIIPCACIICHHUA (1)I/ISI/IKO-
MEXaHUYECKUX CBOWCTB I'PYHTOB;
® O03HAaKOMHTH OOYYAIOIIMXCS C OCHOBHBIMHM METOJIAMH pacyera aedopManuid, MpOYHOCTU U
YCTOMYMBOCTHU TPYHTOB, a TAKXKE - IaBJICHUSI TPYHTOB Ha OrpaXkJarolue KOHCTPYKIIUU
DopmupyeMble KOMIIETEHIMH

Nupexc DopMyJIUPOBKA:

CIOCOOEH UCIOIB30BaTh B MPO(PECCHOHATBHON IEATETFHOCTH PACIOPATUTEIBHYIO U
IPOEKTHYIO JTIOKYMEHTAIlHI0, a TaK)Ke HOPMAaTHBHBIC IPABOBBIC aKThl B 00IacTH
CTPOUTEJIBbCTBA,  CTPOMTENBHOW  HMHAYCTPUH W IKHIHIIHO-KOMMYHaJIbHOTO
XO3SMUCTBA;

OIIK-4

CIOCOOCH ydYacTBOBAaTh B HMHKEHEPHBIX H3BICKAHHMAX, HEOOXOAMMBIX IS
OIIK-5 |cTpouTenbcTBA M PEKOHCTPYKLUUH OOBEKTOB CTPOUTENIBCTBA M JKUIJIMIIHO-
KOMMYHAJIbHOTO XO35I1CTBA;

TEOPETUYECKASA YACTbH

ITnomnocmoro zpynma HaszbBaeTCs Macca €IMHUIBI 00beMa I'pyHTa C €CTECTBEHHOM
BJIQKHOCTBIO U TMPHUPOJHBIM (HEHAPYIICHHBIM) CIOXEHHEM. DTy BEIIMYMHY U3MEpPSIOT B T/cM3
Wi 1/mM3.

[1n0THOCTH 3aBUCHUT OT MHUHEPAJIBHOTO COCTaBa, MOPUCTOCTH U BIIAXXHOCTU TPYHTA: C
YBEJIMUEHUEM COJIEPIKAHUS TKENBIX MUHEPAIOB IUNIOTHOCTh YBEJIMYMBAETCS, @ IPU YBEITUYECHNUN
COJIep’KaHUsl OPraHMYECKUX BEUIECTB — YMEHBIIAETCS; C YBEIUYEHUEM BIJIAXKHOCTH IUIOTHOCTH
yBEeJIUYMBaeTCsl (MaKCHMalbHOE 3HAu€HHE MpPU JaHHOM MOPUCTOCTH IUIOTHOCTh TpyHTa
JIOCTUTAET IpH IOJHOM 3alOJHEHUH TMOpP BOJOMN); MPU YBEIMYEHUHM HNOPUCTOCTH IUIOTHOCTH
YMEHBILAETCSI.

ONPEJIEJEHME IJIOTHOCTH BJIAYKHOTI'O T'PYHTA METO/IOM PEXYIIETO
KOJIBIIA (no TOCT 5180-84)

9toT MCTOA HNPUMCHSAIOT IJId TPYHTOB, JICTKO IOAAAIOMIUXCA PE3KE HOXKOM MU HE
KpOLIAINUXCA — TJIMH, CYTJIMHKOB, CYIIECE! U MECKOB.
Xoxa padoTsl
1. CornacHo TpeOOBaHUSAM BBIOPATH PEXYIIEE KOIBIIO-MTPOOOOTOOPHHUK.

Tabmnma 1
ITapameTpsl IpoOOOTOOPHUKA B 3aBUCHMOCTH OT BH/Ia TPYHTA
HanmenoBanue u Pa3meps! kKomb11a-mpo000oTOOpHIKA
cocTosiHue TpyHTOB | Tommuua | auamerp | Bbicota (h), | yroia 3aTouku
CTEHKH, BHYTpEH- MM HaApYKHOTO
MM uuit (d), MM PEXYILIETo
Kpast
Hemep3nbie 1,5-2,0 >50 0,8d>h>0,3 | He 60nee 30"
BLIEBATO- d
TJIUHHACTBIC TPYHTHI
Hemepsibie u 2,0-4,0 >70 d>h>0,3d | He 6omee 30°
CBIITy4eMep3JIbie
MeCYaHbIC TPYHTHI
Mepsasie meuteBato-|  3,0-4,0 >80 h=d He 6onee 45°
TJIUHHACTBIC TPYHTHI
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IIpumeuanue. Kounba-npo6ooTOopHuKN M3rOTABIIMBAIOT u3 cTanu C
AHTUKOPPO3MOHHBIM MOKPHITHEM WM U3 APYTUX MATEpUajoB, HE YCTYHAIOUIUX MO TBEPIOCTU U
KOPPO3MOHHOM CTOMKOCTH.

2. Konpia mpoHyMepoBaTh, U3MEPUTh BHYTPEHHUI AUaMETpP U BBICOTY (C MOTPEIIHOCTHIO
He Oonee 0,1mm) m B3Becuth (T1). Ilo pe3ynbTaram H3MEpeHH BBIUUCIUTH 00BEM KOJbIA C
touHocThO 10 0,1 cM3 (V).

3.Kpblieukn npoHymepoBath U B3BecUTh (ml). Pe3ynbrarbl B3BEHMIMBAHUS 3aHECTH B
KypHaI

4. Konp1o-nmpoO60oTOOPHUK cMa3aTh C BHYTPEHHEH CTOPOHBI TOHKUM CIIOEM Ba3esnHA
WJIM KOHCUCTEHTHON CMa3KH.

5. BepxHIOI0 3auMINEHHYIO IUIOCKOCTh 0OOpaslia TpyHTa BBIPOBHSTH, Cpe3as M3JIMILIKU
IrpyHTa HOXXOM, YCTaHOBHTb Ha HEHl pPEXyLIUH Kpall KoJblla U BUHTOBBIM IpPeccoM (WU
BPYYHYIO Yepe3 HacaJlKy) CJIerKa BJaBUTh KOJBIO B TPYHT, (UKCUPYS TpaHUIly oOpasua s
UCIbITaHUN. 3aTteM, TpyHT oOpe3aTh Ha TIyOMHY S5-10MM HUXKE PEXYIIEro Kpas KOJblia,
dopmupys cronmOMK auameTpoM Ha 1-2MM  Oosblie  HApPYKHOTO —JMaMeTpa KOJbLA.
[Tepuoanuecku, Mo Mepe cpe3aHus IPyHTa, JIETKUM HaKUMOM IIpecca UM HacaJKu HAacaXUBaTh
KOJBIIO Ha CTOJOMK TIpyHTa, He Jomyckas nepekocoB. Ilocne 3amosiHeHHs Kojbla TPYHT
nozpe3aTh Ha 8-10MM HIKE PEXYIIEro KOojiblla U OTACTUTH ero. [’ pyHT, BBICTYNAIONIH 3a Kpast
KOJIbIIa, CPe3aTh HOXKOM U 3a4MCTUTh TOBEPXHOCTh TPYHTA BPOBEHD C KPasiMU.

6.[1pu mIacTUYHOM HIH CBIITyYeM TPYHTE KOJbIIO TUIaBHO, 0€3 MEPEKOCOB BIaBUThH B HETO
U YJQIATh TPYHT BOKPYI KOJbla. 3aT€M, 3aUUCTUTb IIOBEPXHOCTb I'PyHTa U 3aKpbIThb €r0
KPBIIICYKAMHU.

7.Komnb110 ¢ TPYHTOM | KpPBIIIKAMH B3BECUTH (mM2)/

8.ITnoTHOCTH TpyHTA (P , T/CM3) BEIYUCIUTH 1O opMyIie:

p=(m2-mo-m1)/V,

rre ml-Macca ¢ KOJIBIOM U C KpBILIEYKaMH,I; mO-Macca KOJIblia,T;

m1-macca Kphlleyexk, r; V- BHYTpeHHUIH 00beM KoJiblia, cM3.

Tabmuma 2
Kypnai onpeneneHus MIOTHOCTA METOAOM PEXYIIUX KOJIEIL.

Howmep Macca [lmoTHOCTH
> < naacTu- | .| | TUacTHHO | | % IpyHTa, r/cM°
=

o | § HOK < | = K g <
S (e} [a~] = = = <
S o 2 0 r o =
AR s 5| B 2| 21 p m, =M, =M,
Q =t
= = A < = é g X ~ o V
\E < E Q—i o [av o < < < ~
& | @ H = Ol 815 = Q| =
ol < o = O I 1> % o O Q 5}
= | = 5| g 9 & 3 > T S| 4
ol o o 4 o S 5 S
& = g = = s ¥ O
s s K = o
s = 2 1.9 2 =
S x| = )
e =] e
S| B B
= g = w | = Mo | M2 | m” | m | M| V | pi p
b a | %
o | =
AT
1 |010 |6/15 (18 (8 |1 (2 1,7
- Lo
2 w | oo o o | o 5
1,9 S|l o | <2 oS ol | o
W | | W < © | O
M | m | - — N[ 1,74
9 |1 |2 1,7
o To] 4
o|® | w o - | ©
] oo | 2 — | ©
0o | & | 0o ™ © | ®
M| »m | — N |-

17




OITPEAEJIEHUE BJAKHOCTU I'PYHTA BECOBBIM CITOCOBOM (I1O I'OCT
5180-84)

Xoxa padot
B3Becuth 01OKC ¢ KPBIIIKOW, 0003HAYHMB €r0 MaccCy Mo.
B3sate 15-50r mccnemyemMoro rpyHTta, MOMECTHTh €r0 B OIOKC, 3aKPBITh KPBIIIKOH M B3BECHUTb,
0003HauMB Maccy OrOKca C TPYHTOM 1. B3BemieHHBIH OIOKC € NPHOTKPBITONW KPBIIIKOW
MOCTaBUTh B CYIIMJIBHBIN KA (TEpMOCTAT) M BBIIEPKUBATh 00pasel] npu temmneparype 105 + 2
°C B TeyeHME 3 4. ]IS MECUYaHBIX TPYHTOB, JUISI OCTAJIBHBIX — 5 4. 3aruICOBaHHBIE I'PYHTHI
BbIcymuBaTh mpu Temmeparype 80 + 2 °C mepBUYHO — B TE€UYEHHUE § Y, MOCIEHYIOIIHE
BBICYIIIMBaHUSI — B T€UEHUE 2 4.
3aKphITh OFOKC C BBICYIIICHHBIM TPYHTOM KPBIIIKOW M OXJIAJUTh ero B TeueHue 30-40 MUHYT B
AKCUKATOPE, HA JIHE KOTOPOI'0 HACBINAH XJIOPUCTBIN KalbLWW, MOTIOMAIIUN Tapbl BOJBI.
B3BecuTh OxJa)KAeHHBIN OIOKC C TPYHTOM, a 3aT€M BHOBb IIOCTaBUTh €r0 B CYIIWIbHBIN IIKad
JUTSL TOTIOJTHUTENIFHOTO BBICYIIMBaHUs 1pH Temreparype oT 105°+ 2 °C mo 105° - 2° teuenue 1
Y. JIJIsl IECYAHBIX TPYHTOB, JUJISl OCTAJIbHBIX 2 Y.
[ToBTOpATH Omepauuu, yka3aHHble B IL.I. 4 U 5, 10 Te€X MOp, NOKAa pa3HULA MEXIY ABYMs
MOCJIEIYIOLIMMHU B3BeIIMBaHUAMU He npeBbIcUT + 0,02 r. 3a pe3ynbTar B3BEIIUBAHUS MPUHATH
HAaMMEHBIIIYIO Maccy OI0Kca ¢ TPYHTOM m12.
BbraucisaTh BIaXXHOCTh TPYHTA 10 PopMyIIe:

W = ml B m2
- 1
m, —m,
rge mj; , — Macca 6IOKCB, C KpLIHIKOfI W T'PYHTOM A0 BBICYIIMBAHUA, I'; m2 — MaccCa 6IOKC€1 C

KPBIILIKOW ¥ TPYHTOM II0CJIE BBICYIIBAHUS, T; 1M, — Macca OFOKCa C KPBIIIKOH, T.

Bce B3BemmBaHus Npou3BOAUTH Ha Becax ¢ TOUHOCTHIO 110 0,01T.

Jlnis kaxmoro obpasia rpyHTa poBECTH HE MEHEe JIBYX OIpeesIeHUI BIaXKHOCTH U MOJICYUTATh
cpe/iHee 3HauYeHHE.

[Tpu 06paboTKe JAHHBIX UCIIBITAHUIN Pe3yabTaThl BHIYUCIEHUH BhIpaXkaTh ¢ TOYHOCTHIO 110 0,1 %
IIpU BIAXHOCTU TPYHTOB 110 30 % 1 ¢ TouHOCTHIO 10 1%: pu BiaxkHOCTH TPYHTOB BhIIE 30 %0.
JlaHHble aHaNTM3a ¥ BBIYMCIIEHUH 3aHECTH B XKypHau (Tabdmn. 2.5.2.1.).

Tabmuna 3
KypHan onpeneneHus BIaKHOCTH BECOBBIM CIIOCOOOM
= ® S |
z 2 < S E S E L‘Bﬂa)KH‘OCTB w
= S o % 2 2 = | TpyHTa:
E g = 518 4 = | E|8 5 % m, —m
g |4 |5 |8¢|553 88 |88 |8&|8 & gw="a"M
g |5 |€={ES|2egZ8 |88 |8 g8 & F  m-m
H |[E3|Z 2|28 8 = S S ol om s B
mo mj m' mél
1 2.X 112 4 5,2 62 80,11 96,21 |94,76 (94,74 0,10 0,11
50 75,16 95,42 190,69 (90,60 |0,11

TOYHOCTD OIIPEJAEJIEHUSA BJJAXKHOCTHU I'PYHTA

B oranume OT rpaHyJOMETPUYECKOIO COCTaBa BIAXHOCTb TIpyHTa Oojiee YyTKO
pearupyeT Ha BHeIIHHWE Bo3leiictBuia. HecmoTpss Ha crporoe coONOJeHHE TPaBuUII,
npeaycMoTpeHHbslx ['OCT 12071-94, n3meHeHue BIaXHOCTH I'pyHTa HAa4YMHAETCS B IpoLecce
NPOXOJAKH CKBOXHMHBI MM Inypda moJ BO3JeHCTBHEM OypOBOro, MPOXOJYECKOT0 WU
IpoOOOTOOPHOTO MHCTPYMEHTA BCIIEACTBHE IEpepacHpeiesieHus] HAIpPSKEHHOTO COCTOSIHMS,
JEeCTPYKTYpUPOBAHUS, U3MEHEHUN TEMIIEPATYPHBIX YCIOBUU U BIAXKHOCTHOIO PEXHUMaA. YUeCThb
BJIIMSIHUE BCEX IEPEUMCIIEHHBIX IPOLECCOB Ha M3MEHEHME BIAXHOCTH OTOMpaeMoro obpasua
TpyaHo. Hambonee 4YacTo HCHOIB3yeMBId HpUEM, IO3BOJIIONINI BBIIBUTH POJb 3TOH CO-
CTaBJIAIOIIECH MOIPENIHOCTH ONPEIEIICHUS BJIAXXHOCTH, — CPAaBHUTENbHAS OLICHKA PE3yJbTaTOB
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aHaJM30B 00pa3lloB, OTOOPAaHHBIX W3 CKBaXWHBI M Irypda. [Ipu 3TOM BIaXHOCTH 00OpasIoB,
0TOOpaHHBIX U3 MIypda, CAUTACTCS COOTBETCTBYIOIIEH €CTECTBEHHON BIaKHOCTH MAaCCHBA.

[Ipupoanas BIaXHOCTh M3MEHSETCS NMPU KOHCEPBALMHU, TPAHCIOPTUPOBKE M XPaHEHUU
00pa3ioB. YcioBus xpaneHus: oopas3ioB rpyara perinamentupoanbl [OCT 12071-94. [lanabie
00 UX BIUSHUU HA CKOPOCTh U BEJIMYHMHY MU3MEHEHMsI BIAXKHOCTH pa3zHooOpa3Hbl. B paborax I
M. bepeskunoit, H. C. Mopo3oBa 1 JIpyrux yCTaHOBJIEHO, YTO IMPH XPaHEHUH MOHOJIUTOB B
TeyeHue Tpex MecsueB ymenbinenue W He npesbimaet 2 %. [Toatomy H. C. Mopo3oB nounaraer,
YTO MOXHO YBEJIMYMTh CPOK XpaHEHUs /10 BOCbMHU MecaleB. B 1o ke Bpems A. I'. Kamnaszapos
YKa3bIBaeT Ha CYIECTBOBAHUE M3MEHEHUs He Tosubko W, HO M p, 7, ¢ ¥ ¢, HAUMHAIOIIETOCs C
MOMEHTa YMAaKOBKH MOHOJHTa M PEKOMEHIYeT OrpaHHYUTh CPOK XpaHEHHs 0OpasloB OIHUM
MECSIIEM.

OO0opynoBaHne U MaTepuaJIbl

- mpubop koHctpykiuu JopHUMU,

- 1abopaTopHasi ImeKoBas IPOOHITKa;

- CYIIUJIBbHBIN mIKad;

- Ipe/icTaBUTENbHAs IP00a UCIBITYEMOI'O TPYHTa Maccoi 3KT;

- MEPHBIN HUIHHJIP JUJIS BOJIBL;

- TIO/1JI0H;

- SKCUKATOP WU KYCOK TKaHU U TOJUAITUIICHOBOH TICHKH;

- QJIEKTPUYECKUE WIIN TEXHUUYECKUE BECHI C MPEIEIIbHBIM 3HAUYEHUEM MaCChl
B3BEIIMBAEMOTO Tpy3a 10 SKr u ToyHocThIo 10 0,0 Irpamma;

- JKypHaJl.

Ykazanua no mexnuke 6ezonacnocmu 0na cmyoenmoe npu npogedeHuu
nadopamopHuix padom

1. JlaGopatopHble pabOTBl MPOBOAATCA TOJ HAOMIOACHHEM TWIperojaaBaTes WId
nabopanTta. K BeIMmomHEHHIO 1a00OpaTOpPHBIX padOT CTYAEHTHI JOMYCKAIOTCS TOJIBKO TOCIIEe
MPOCITYIIIMBAHKS HHCTPYKTAXKA 10 TEXHUKE OE30MMaCHOCTH W IMPOTHBOIIOKAPHBIM MepaM. [locie
WHCTPYKTaXKa KOKIBIA CTYJICHT PACITUCHIBACTCS B CIICITHAIEHOM JKypHAJIE.

2. Bce MexaHWUYecKre WCHBITAaHUS MAaTEPUAIOB MPOBOAATCS y4eOHO-BCIIOMOTATEILHBIM
MEPCOHAIIOM HA WCHBITATENIbHBIX MamuHax. CTYyIeHT MOXeT padoTarh Ha HCIBITATEILHBIX
MallMHaX ¥ YCTaHOBKAaX TOJBKO C pa3pelieHuss W TOJ PYKOBOJCTBOM IMperojaBaTes.
CryneHTaM 3ampemniaeTcsi CaMOCTOSITENILHO BKIFOYATh U BBIKJIFOYATh MAITMHBI, IPOBOIUTH KaKHe-
au0O0 ormepari Ha HUX U OCTaBIIATh WX 0e3 HaOo1eHus B mporecce padoTel. CTyAeHTaM TakKe
HE pa3perraercs OTIydaThCsl U3 1a00paTOPUH 0 TOJTHOTO OKOHUYAHUS JTA0OPATOPHBIX padoT.

3. Bce wusmepeHus oOpa3noB, HEOOXOJUMBIE JJisi BBINOJHEHUS J1abOpaTOPHBIX
UCIIBITAHWH, MPOBOJATCSA IO YCTAHOBKM HMX B 3aXBaThl HCIBITATEIBHBIX MamuH. M3mepeHus
00pa3IoB MOCIIE UCIIBITAHUS MOXHO IPOU3BOJNUTE TOJIBKO ITOCIIE CHITHS TIOCICIHUX C MAaIIHHEIL.
JIJisi BU3yaJIbHOTO OCMOTpa Pe3yiIbTaTOB MCIBITAHUH MOXKHO IMOAXOJWUTH K MAaIIUHE TOJBKO C
paszpetieHus npenojasatens. [Ipu UCMoNb30BaHUN CMEHHBIX TPY30B HE CIEAYeT CKIAIbIBaTh MX
Ha Kparo CToJa BO N30eKaHNe MaJACHUS U TPABMUPOBAHUS UMU OKPYKAIOIIUX.

4. Ilepem  HauanoM  paboOTBl  MPOBEPUTH  COOTBETCTBHE  TpPY30B  Ha
MasiTHUKE CUJIOM3MEPHUTENS BEJIMUMHE OXHUJAAeMON Harpy3ku MpH HchbITanuu oOpasma. He
paspeliaeTcsi HCIBITBIBATH 00paslbl, TpeOyrolMe Harpy3kud OoJibliei, 4YeM YKa3aHO B
TEXHUUYECKOM XapaKTepUCTUKE MAIIUHBI.

5. Be16op npucnocoOneHus sl 3aKperieHrst 00pas3IoB JOJKEH COOTBETCTBOBATh THITY
oOpa3ua u Buay aegopmarnuu. [lepen myckoM MamvHbl HEOOXOAMMO MPOBEPUTH HAIEKHOCTH
3aKpeTUICHUS HCTIBITYEMOTO 00pasiia.
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6. Ilpm mnpoBemeHnn  7aOOPATOPHBIX  WCIBITAHUWA  HENB3sd  HAXOIUTHCS B
HETOCPEACTBEHHON OJIM30CTH OT IBMKYIIUXCS YacTed MamuHbl. [Ipyu ucnplTaHUM XPYIKUX WA
3aKaJleHHBIX O00pa3lOB HEOOXOIMMO TOJIH30BATHCS 3AIIUTHBIM JKPAaHOM M3 OPTraHUYECKOTro
CTEKJIa WIM METAININYECKOHN 3aCIIOHKOM.

7. Kopryc ucnpITaTenbHON MalIMHbBI JOJDKEH OBITh HajekHO 3a3emieH. [Ipu pabore Ha
MalIMHAaX ¥ yCTAHOBKAaX HEJb3s IPUKACATHCS K TOKOBEAYIIUM YaCTsAM, a TAKKE K JIEKTPOLIUTAM
U DJIEKTPOPYOMIIbHUKAM.

8. 3ampemiaercss NPOBOJUTH PEMOHTHBIE MEPOIPHUATUSA, YCTPAHATh HEUCIIPABHOCTHU
3EKTPOOOOPYIOBaHUSI U YHUCTUTh MAlIMHBI M YCTAaHOBKM BO BpeMsi paOOThl MM KOI/Ia OHU
HaXOJATCS 110/ HAIIPSKEHUEM.

9. Tlocme 3aBepmieHHs pPaOOTBI CTYAEHTHl 00s3aHBI COOpaTh HW3MEPHUTEIbHbIC
WHCTPYMCHTBI, METOJUYECKHE TOCOOUS W claTh WX ydeOHOMY nabopaHty. B cimydae morepu
nocoOuil, TOpYM MHCTPYMEHTOB WJIM HCHBITATENBHBIX TNPUOOPOB  CTYIACHTHI  HECYT
MaTepHalbHYIO OTBETCTBEHHOCTh 32 HUX.

10. IIpu HapymeHuM TpeOOBaHUI TEXHUKHU OE30HACHOCTHU CTYAEHT OTCTpPaHsEeTCs OT
JAJIbHEWIIETO BBINOJHEHUS JaboparopHoil pa®oTsl. Ecnu neilcTBus cTyleHTa HE NPUBEIH K
Cepbe3HBIM IOCIEACTBUSAM, TO OH MOXET ObIThb BHOBb JONYIIEH K J1a0OpaTOpHBIM 3aHATHUAM
JMUIb TI0CJIE TOBTOPHOI'O MHCTPYKTAXA.

3a0aHuﬂ, n0p}100l(' U NOC1e006ameIbHOCHb 6bINOJIHEHUSA paﬁombt

CoracHo BBIIEU3I0KEHHOW METOANKHU:
1. OmnpenenuTh MIOTHOCTH P
2. OmpenenuTs BIAKHOCT TPYHTA

Conep:xanue oT4yéra

1. Tema;

2. llens paboThI;

3. ®opMmymbl, COOTHOILIEHUS U TPAPUKH;
4, 3aKII04YeHNEe ¥ BEIBOJBI.

KonTpoJibHbIe Bonpockl
1. Bwuas! nedopmanuii rpyHTOB U IPUYHHBL, UX 00YCIOBIMBAIOIIHE.

2. YcIoBHSI IUTS OTIPEIETICHUS TITYOHHBI CKIMAaEMOW TOJIIIIH.
3. Uro Ha3bIBaeTcs NpeAeIbHBIM COCTOSSHUEM MacCUBa IpyHTa?
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JlaGopaTopHas padora Ne 4 (1,5 yaca)
Tema: [LNIOTHOCTH M BJIAKHOCTb TPYHTOB. OnipenesieHue nMpeaesaoB MIACTUYIHOCTH
TPYHTOB.
Iean padoThi:
® (O3HAaKOMUTH CTYACHTOB C Ha60paTOpHBIMI/I U TOJICBBIMU MCETOAAMH OIIPCACIICHHUA (1)I/ISI/IKO-
MEXaHUYECKUX CBOWCTB I'PYHTOB;
® O03HAaKOMHTH OOYYAIOIIMXCS C OCHOBHBIMHM METOJIAMH pacyera aedopManuid, MpOYHOCTU U
YCTOMYMBOCTHU TPYHTOB, a TAKXKE - IaBJICHUSI TPYHTOB Ha OrpaXkJarolue KOHCTPYKIIUU
DopmupyeMble KOMIIETEHIMH

Nupexc DopMyJIUPOBKA:

CIOCOOEH UCIOIB30BaTh B MPO(PECCHOHATBHON IEATETFHOCTH PACIOPATUTEIBHYIO U
IPOEKTHYIO JTIOKYMEHTAIlHI0, a TaK)Ke HOPMAaTHBHBIC IPABOBBIC aKThl B 00IacTH
CTPOUTEJIBbCTBA,  CTPOMTENBHOW  HMHAYCTPUH W IKHIHIIHO-KOMMYHaJIbHOTO
XO3SMUCTBA;

OIIK-4

CIOCOOCH ydYacTBOBAaTh B HMHKEHEPHBIX H3BICKAHHMAX, HEOOXOAMMBIX IS
OIIK-5 |cTpouTenbcTBA M PEKOHCTPYKLUUH OOBEKTOB CTPOUTENIBCTBA M JKUIJIMIIHO-
KOMMYHAJIbHOTO XO35I1CTBA;

TEOPETHUYECKASA YACTbH

[Ton mIaCTUYHOCTHIO TPYHTOB IOHMMAETCS MX CIOCOOHOCTH J1e(hOPMHPOBATHCS
(M3MEHSATH CBOKO popMy) O€3 pa3pbIBa CILUIOIIHOCTH IO BO3/JICHCTBUEM BHEITHIX MEXaHUYCCKUX
YCUJIMH U COXPaHSATh MOJYYCHHYIO MPH JepopMaiuy HOBYIO (popMy Iociie TOro, Kak BHEIIHHE
BO3JICHCTBUS TIpekpamaroTcs. [Ipy n3MEeHEeHNH BIIQYKHOCTHU TNIMHUCTBIX TPYHTOB H3MEHSIOTCS HX
COCTOSTHUE W CBOMCTBA, B YaCTHOCTU, KOHCHCTEHIIHUA.

Koncucmenyueii zpynma Ha3pIBaIOT €T0 COCTOSIHUE, XapaKTEPHU3YIOIIEe CIIOCOOHOCTH
COXpaHiTh CBOIWO ¢opMy 0Oe3 WIM NPH HAIWYUM BHEIIHETO MEXaHWYECKOTO BO3JICHCTBUS.
[Tepexol TIMHUCTOTO TPYHTA W3 OJHOH (POPMBI KOHCHCTEHIIMH B JIPYTYIO COBEpIIAcTCS TpU
OTIpeIeIEHHBIX 3HAYCHHSIX BIAXKHOCTH, KOTOPBIE MOTYYHIN HA3BaHUE XapaKTEPHBIX BIAKHOCTEH
(MU TIpeenoB): BIAXKHOCTh HAa TpaHUIE TEKydecTH (BEpXHMH MpeaeN IIIACTHYHOCTH) H
BJIQXKHOCTh HA TPAHUIIC PACKATHIBAHUS (HIDKHUH TPEIeIT MIIACTHYHOCTH).

BrnaxHocTh, mpu KOTOPOW TPYHT MEPEXOAUT W3 IJIACTUYHOTO COCTOSIHUSA B TEKydee,
Ha3bIBACTCS G1AHCHOCHIBbIO 6epXHe20 npedena naacmuynocmu (W) — rpaHuIed TEKy4eCTH.

BrnaxHocTs, mpu KOTOPOW TPYHT MEPEXOJUT U3 IUIACTUYHOTO COCTOSHUS B TBEPIOE,
Ha3bIBACTCS  GAANCHOCHbIO HUdICHe20 npedena naacmuunocmu (Wp) —  rpaHunei
pacKaThIBaHHUS.

Pa3HOCT, MeEXIy 3HAUCHUSMH BIIQXXHOCTH, OTBECUAIONIUMHU BEPXHEMY U HIKHEMY
npejesiaM IJIaCTUYHOCTH, Ha3bIBACTCS YMCIOM T1acTHIHOCTH (Ip):

gy

JInst  KOMWYECTBEHHOM  XapaKTEPUCTUKH  KOHCHUCTEHIIMM TPYHTOB  ONPEHECISIOT
nokasamens koncucmenyuu (1) — mokasatesib TEKy4eCTH, paCCUMTHIBACMBIi 110 opmyiie:

w-w, W-W

I, - :
L == 55 i -
- P p
PaznnyaroT psA KOHCHUCTEHIMH TIPH IEPEXOAE OT TBEPIAOrO IO TEKYYEro COCTOSHHS
IpyHTa: TBEPAYIo, JIACTHYHYIO, TYTOIJIACTHYHYIO, MSITKOIIACTHYHYIO,

TeKy4eIlJIACTUYHYI0, TEKY41YIO0.
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Jlns ompeneneHus MpeaesioB IIACTHYHOCTH pa3paborano ytcrjkmrj meromos, Hanboee
IIHUPOKO UCIIOJIB3YEMbIC TPUBCACHBI HUKC.

OnpeneneHue BJIAKHOCTH FTPYHTA HA IPaHHUIIE TEKYYEeCTH - BEPXHET0 mpejesia
IUIACTHYHOCTH METO0M OaJIaHCHPHOro Konyca (mo roct 5180-84)

Jis  ompeneneHUss TPAaHHUIBI TEKYYeCTH WCIOIB3YIOT MOHOJUTHI WJIH  00pa3Isl
HapyIIEHHOTO CJOXKeHMs. [l TpyHTOB, coJepKalluX OPraHWYECKHE BEIIECTBA, TPAHUILY
TEKY4YECTH OIPEACNISIIOT Cpa3y Iocie BCKpPbITUA oOpasilia; Juisi TPYHTOB, HE COJAEpMKAIIUX
OpraHWYECKHUE BEIIECTBA, JIOMYCKACTCs MCIOJIb30BaHUE 00Pa3Il0B TPYHTOB B BO3YIIHO - CYXOM
COCTOSIHUM.

B mHacrosmee Bpems B kadectBe cranaaptHoro wmeroma (I'OCT 5180-84) nmns
oTpesieNieHus] TpeeNia TEKy4eCTH MPUHAT MeToJ| OamaHCUpHOro KoHyca. OCHOBHOUW YacThiO
npubopa SBIIAETCS MMOJIUPOBAHHBIN KOHYC U3 HEP)KABEIOIIEH CTaId BBICOTON 25MM, C YIJIOM MHpHU
BepiinHe 30°. Ha paccrosHuu 10MM OT BepIIMHBI Ha Telle KOHYCa BbIpe3aHa KpyroBas METKa.
banancupHoe ycTpoWCTBO COCTOUT M3 JBYX METAJUIMYECKUX LIAPOB, YKPEIUIEHHBIX Ha KOHIaX
METaJUIMYECKOTO MPYyTa, COTHYTOTO B MOJIYOKPYKHOCTb U MPOXOISAIIEI0 BHYTPU BEPXHEH YacTu
koHyca. OOumii Bec koHyca 76r (c TouHoctbio + 0,2r), A7 MCHBITaHHUS TpyHTa HeoOXoauMma
crienyagbHas MoJCTaBKa CO CTAKAHYUKOM, JUAMETPOM HE MeHee 4CM U BBICOTOW HE MEHEe 2CM.

CormacHo 3TOMy METONy 3a Tpelaesd TEKy4eCTH MPUHUMAETCS  BIAKHOCTh
MIPUTOTOBJIECHHOM M3 UCCIIEAYEMOTO IPYHTA MACThI, PU KOTOPO OajaHCUPHBINA KOoHYC (puc. 4.6.)
BeCcOM 76 T 1moJ| 1eiCTBUEM COOCTBEHHOTO Beca morpyxaercs 3a 5 ¢ Ha riryouny 10 mm.

Puc. 4.6. [Tpubop 1utst onpeesieHns BIaXKHOCTH BEPXHETO Mpeelia TUIACTHYHOCTH ¢ MTOMOIIBIO
6anmancupHoro konyca A. M. BacuibeBa

Oo0opynoBaHne U MaTepuasbl

- CYIIUJIbHBIN 1IKad;

- (hapdopoBas crymka;

- OanaHcupHbIN KOHYC Bacumbena;

- DJIEKTPOHHBIE NN TEXHUUECKHUE BECHI C Pa3HOBECAMUY;
- DKCHKaTOp;

- OIOKCBI;

- ctekyio pazmepom 10x15 em mim 15x20 cwm;
- CTYIIKa C PE3UHOBBIM IIECTUKOM;

- CUTO C OTBEPCTUAMH 1 MM;

- nabopatopHas ¢apdopoBas yaleuka;

- 71a00paTOPHOE CUTO C pa3MEpoM sueek 1Mm;
- CIICLIMAaJIbHBIM CTaKaHYHK;
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- MO/ICTaBKa IOJ] CTIelHUaIbHbIA CTAKAHYHK;
- ILITATENb;
- JKypHal.

Ykazanua no mexnuke 6ezonacnocmu 011 cmyoenmoe npu npoeedeHuu

aadopamopuwix padom

1. JlaGoparopHbie pabOTBl TPOBOAATCS TOJ HAOIIOACHHEM MPEMoAaBaTels WIN
nabopanta. K BblmosHeHUI0 1a00paTOpHBIX pabOT CTYIAEHTHI AOMYCKAIOTCA TOJBKO IOCHE
MPOCITYIIMBAHUS UHCTPYKTaXKa 1O TEXHUKE OE30MacCHOCTU U MPOTHUBOIOKAapHBIM MepaM. [locie
MHCTPYKTakKa KKl CTYJIEHT PACIIUCBIBAETCS B CIEIIMAIILHOM JKypHAaJIe.

2. Bce MexaHnuyeckre HCHBITAaHUS MAaTEPHAJIOB MPOBOJATCSA y4eOHO-BCIIOMOTaTeIbHBIM
MEPCOHAJIOM Ha HCHBITATEIbHBIX MamuHax. CTyIeHT MOXKeT padoTaTh Ha HCHBITATEIbHBIX
MallMHaX M YCTAHOBKAX TOJIBKO C Pa3pelieHus M T10J] PYKOBOJCTBOM IIPEMOaBaTEIIs.
CryneHTaM 3anpeniaeTcsi CaMOCTOSITEIbHO BKIIIOYATh M BBIKJIIOYATh MAITUHBI, IPOBOIUTH KaKHe-
1100 omepaly Ha HAX U OCTaBJIATh UX 0e3 HaOmoieHus B mpouecce padoTel. CTyieHTaM TaKxke
HE pa3perraercs OTay4aThCcsl U3 1ab0paTOpUu 10 MOJHOTO OKOHYAHUS J1a00paTOPHBIX padoT.

3. Bce wu3MmepeHus oOpa3noB, HEOOXOAUMBbIC [Jsi BBIIOJHEHUS JIaOOPaTOPHBIX
UCIIBITAHUHN, MPOBOJATCS 10 YCTAHOBKH WX B 3aXBaThl HCIBITATENIbHBIX MamuH. M3mepenus
00pa3110B MOCIe UCTIBITAHUS MOXHO MPOU3BOAUTH TOJIBKO MOCJE CHITHSI TOCIEIHUX C MAIIUHBI.
Jnst BU3yaJ bHOTO OCMOTpA PE3YJIbTATOB HCHBITAHUM MOXHO TOJIXOAWTH K MAIIMHE TOJBKO C
paspeuienus npenoaasaress. [Ipu UCTIOIB30BaHUM CMEHHBIX TPY30B HE CJIEIYET CKIIabIBATh UX
Ha Kparo CTojia BO U30eKaHME MaJICHUs] 1 TPABMUPOBAHUSI MU OKPYKAIOIIUX.

4. Ilepen HayajioM paboTsl MPOBEPUTH COOTBETCTBHUE rpy30B Ha
MasiTHUKE CUJIOM3MEPUTENS BEJIMUMHE OXUAAeMOW Harpy3Ku MpH HchbITaHuu oOpasma. He
paspeliaeTcss HUCIBITHIBATE 00pasipl, TpeOyrolue Harpy3kud Oonblied, 4eM yKa3aHo B
TEXHUUYECKOH XapaKTepUCTUKE MAIIUHEI.

5. Beibop npucnocoOneHus i 3aKperieHus] 00pas3IoB JOMKEH COOTBETCTBOBATH THITY
oOpasua u Buay aedopmanuu. [lepen myckoM mamuvHbl HEOOXOIUMO MPOBEPUTH HANEKHOCTH
3aKperyIeHUs] UCTIBITYEMOTO 00pasia.

6. Ilpu npoBeneHnn  7Ta0OPATOPHBIX  MCTBITAHUWA  HEIb3S  HAXOJUTHCS B
HETMOCPEICTBEHHOM OJIM30CTH OT JIBIKYIIUXCS YacTe MamuHbl. [Ipy ucibITaHUN XPYIKUX WA
3aKaJeHHBIX 00pa3IOB HEOOXOJAMMO TMOJb30BATHCS 3AlIUTHBIM JKPaHOM M3 OPTraHUYECKOTO
CTEKJIa WM METAINTMYECKOHN 3aCTIOHKOM.

7. Kopmyc ucnbITaTebHON MAaIIMHBI TOJDKEH OBITh Ha/eKHO 3a3emiieH. [Ipu pabore Ha
MAaIIMHAX ¥ YCTAaHOBKAaX HEJb3s MPUKACATHCSI K TOKOBEIYIIMM YacTsAM, a TAKXKe K JIEKTPOIIUTAM
U DIIEKTPOPYOHITHHUKAM.

8. 3ampemaercsi TPOBOIUTH PEMOHTHBIE MEPOIPHUATHSA, YCTPAHATH HEUCIPABHOCTH
ANIEKTPOOOOPYIOBAHKS U YHCTHTh MAIMHBI U YCTAHOBKH BO BpeMs PabOTHI WM KOTJa OHU
HAXOJIATCS TTOJ] HAITPSHKCHUEM.

9. [Ilocnme 3aBepmieHUst pabOTBI CTYACHTHI 00s3aHBI CcOOpaTh HM3MEPUTEIHHBIC
WHCTPYMEHTBI, METOJMYECKHE MOcoOus U caaTh UX ydeOHOMY nabopaHTy. B ciydae morepu
nocoOuii, TOpYHM HMHCTPYMEHTOB WM HCHBITATENbHBIX TPUOOPOB CTYACHTHI HECYT
MaTepUalbHYI0 OTBETCTBEHHOCTh 32 HUX.

10. IIpn nHapymeHuu TpeOOBaHHMI TEXHUKU OE30MACHOCTH CTYIACHT OTCTPAHSETCS OT
JATBFHEHIIIETO BBIMOJHEHUS JIabopaTopHOi paboThl. Ecim nmelicTBHs CTyAeHTa HE MPUBEIH K
CCPLC3HBIM NOCICACTBUAM, TO OH MOKCT 6LITI> BHOBb JOIIYHICH K HaGOpaTOpHLIM 3aHATUAM
JIMIB [TOCJI€ TOBTOPHOT'O MHCTPYKTAXA.
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3aoanus, nopadoK u nocie008ameIbHOCHb 6bINOTHEHUA PAdOmbl

OOpa3zern rpyHTa NPUPOIHON BIAKHOCTH Pa3MsTh IuTaneneM B ¢pap(opoBoii damke uin
Hape3aTh HOXKOM B BHUJIE TOHKOW CTPYKKH (eciu TpeOyercs — ¢ 100aBKOM TUCTUILTMPOBAHHON
BOJIbI), YIAIUTh U3 HETO PAcTUTENIbHBIE OCTATKU KpymHee 1MM; 0ToOpaTh M3 pa3MeIbueHHOTO
IrpyHTa METOJIOM KBapTOBaHUs MPo0y Maccoit okoso 300r, mpoTepeTh WK NPOCESTh CKBO3b CUTO
c cetkoi 1.0mM. [IpoOy BbIIEpKaTh B 3aKPHITOM CTEKJIIHHOM COCY/JIe HE MeHee 2 4.

Obpazen rpyHTa B BO3AYIIHO-CYXOM COCTOSIHMM pacTepeTb B (aphopoBoOil CTymKe UIU
pPacTUPOYHON MaIIKHE, HE IOMYCKas APOOJICHHUS YaCTULl TPYHTA; YAAJIUTh U3 HErO PaCTUTEIIbHbIC
octaTku KpynHee Imm. IIpocesTe TpyHT CKBO3b CHUTO C ceTkod 1,0MM, yBIaXHUTh
JUCTUJUIMPOBAHHOM BOAOW 10 COCTOSIHUSA I'yCTOM IACThI, IEpEMEIATh IIIATEIEM U BbLIEpKaTh B
3aKPBITOM CTEKJIIHHOM COCYJI€ HE MeHee 2 4.

I'pyHTOBYIO NacTy TIIATEJIBHO IEpPEMELIaTh W 3alOJHUTh €0 C MOMOUIbIO IIIAaTeNs
CTaKaHYMK JUaMETPOM He MeHee 4 U BhICOTON He MeHee 2cM. [Ipu 3anmonHeHuu cienuTh, YTo0bI
B TeCTe HE 00pa3oBajuCh MycTOTHl. [loBEpXHOCTH IpyHTa CIJIaJUTh U BBIPOBHATH LINATEIEM
BPOBEHb C KpasiMU CTaKaHYMKA.

OnpeesieHHe BJIAKHOCTH TPYHTA
Ha rpanuune TeKy4ecTH - BEpXHEro mpeaejia
ILnactuunoctu (rocr 5180-84)

VY CTaHOBUTB CTaKaHYMK C I'PYHTOM Ha MOJCTABKY.

[TonBecTn K MOBEPXHOCTU I'PYHTOBOM IAcThbl OCTpUE KOHYCA W, IUIABHO OTIIYCTUB KOHYC, JaTb
eMy B TeYeHHE 5 ¢ CBOOOHO MOTrpyXKaTbCs B ACTy MO AEUCTBUEM COOCTBEHHOM MaccChl.

Ecmu 3a 5 ¢ KOHYyC MOrpy3uTCs B TPYHTOBYIO NACTy Ha r1yOnHY 10MM, CUMTATh, 9TO BIAYKHOCTH
BEPXHETO Ipejiena MJIaCTUYHOCTH JOCTUTHYTA.

[TorpyxeHue kKoHyca B TPYHTOBYIO MacTy 3a 5 ¢ Ha riayOuHy MeHee 10MM mMOKa3bIBaeT, 4To
BJIQ)KHOCTh MCKOMOT'O IIPEJIEJIa €Il€ HE JOCTUTHYTa. B 3TOM ciy4dae rpyHTOBYIO IacTy W3BJIEUYb
U3 YallK, MPUCOEIUHUTh K OCTaBILIEHCS MacTe, 100aBUTh HEMHOI'O AUCTUIUIMPOBAHHOM BOJBI,
THIATEJIBHO NIEPEMELIATh €€ U TOBTOPUTH ONIEPALINN, YKa3aHHbIE B I1.1I. 4.6.2,a. - 4.6.2,r.

B cnywae morpyxenust koHyca 3a 5 ¢ Ha riyOuHy 6osee 10MM BBIHYTH TPYHTOBYIO MAcTy U3
CTaKaH4YMKa, JaTh HEMHOTO IOJCOXHYTh Ha BO3[yXe (WJIM MOJA CTpyell Bo3nyxa u3 (eHa),
HENpPEephIBHO NEPEMEIINBA IIATENEM, U TOBTOPUTH ONEpaIliH, YKa3aHHbIE B ILII.

[To moctmxenun npexaena tekydectd (1. 4.6.2,8.) U3 mactel 0T00paTh nNpoly maccoi 15-20r u
ONpEeAENUTh €€ BIAKHOCTb, KOTOpas M OyIeT SBIATHCA BJIAKHOCTHIO BEPXHEro Ipejaesna
IUIACTUYHOCTU. B3BelmmBaHue NpPOM3BOAWTH HA DJIEKTPOHHBIX WJIM TEXHHUYECKHX BECAX C
touHOCTHIO 10 0,011, BRIUmCIeHnst — ¢ TouHOCTHIO 710 0,01 (1 %).

Jns kaxaoil mpoObl TpyHTa MPOBECTH HE MEHEE JBYX MapajuleNIbHBIX OINpENeNIeHU U B3STh
cpenHeapu(MeTHyecKoe 3HaueHUWEe M3 pPe3yiabTaToB ATHX omnpeaeneHuil. PacxoxiaeHus B
pe3yibTaTtax HapajleNbHBIX ONpeNeleHui TOJDKHBI ObITh He Oosee ais cymecedl — 2, mid
CYIJTHHKOB — 2,5, st tiiuH — 3 %.

Pe3ynbTaThl OnbITa 3aHECTH B XKypHaI (Tabm. 4)

Tabmuma 4
XKypHan onpeesieHus BIQKHOCTH BEPXHETO Mpe/elia MIaCTUHYHOCTH
< - Macca 6rokca ¢ I'panuna
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Conep:kanue oTuéra
1. Tema;
2. llens paboTHI;
3. ®opMyJibl, COOTHOLIEHUS U IPaQUKH;
4. 3aKIrovYeHne U BEIBOBI.
KouTtpoJbHbie Bonpochl
1. Bunsr neopmariuii rpyHTOB M IPUYHHEI, UX 00YCIOBIUBAIOIINE.
2. VYcnoBus uist onpeeneHus ryOuHbI CKUMAeMOM TOJIIIH.
3. Uto Ha3bIBaeTCs MpEIeTbHBIM COCTOSSHUEM MacCUBa TPyHTA?
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JlaGopaTopHnas padora Ne 5 (1,5 yaca)

Tema: JKCIEpPUMEHTAILHO-T€OPETHYECKHE MPEINOCHUIKH MEXaHUKH IPYHTOB.
Hean pa6oTbI:
® 03HAaKOMHUTH CTY/ICHTOB C JIA0OPATOPHBIMH M IIOJIEBBIMUH METOIAMH OINpeereHus (GU3nKO-
MEXAHUYECKUX CBOMCTB I'PYHTOB;
® 03HaKOMHUTH OOYYAIOIIMXCSI C OCHOBHBIMH METOJAMH pacuera Ae(opMariuii, IpOYHOCTH U
YCTOMYMBOCTU TPYHTOB, a TAK)KE - IABJICHUS TPYHTOB HA OTPaXkIAI0LIUE KOHCTPYKIIUU
dopmMupyemMbie KOMIETEHIHH

Nupexc DopmMyJIHPOBKA:

CIOCOOEH MCITOJIB30BaTh B MPOGECCHOHATBHOM IEATEILHOCTH PACTIOPSATUTEIBHYIO 1
MPOEKTHYIO JIOKYMEHTAIIMIO, & TaK)XE HOPMATHUBHBIC MPABOBBIC aKThl B OOJACTH
CTPOUTENBCTBA,  CTPOUTEIBHOM  HMHAYCTPUM U KAJIUIIHO-KOMMYHAaJIbHOTO
XO3SMCTBA;

OIIK-4

CIOCOOEH y4acTBOBAaTh B HMHXKEHEPHBIX H3bICKAHMAX, HEOOXOAMMBIX JJIs
OIIK-5 |crpouTenscTBA ¥ PEKOHCTPYKIMH OOBEKTOB CTPOUTENIBCTBA M SKWIJIMIIHO-
KOMMYHAJIbHOT'O XO351CTBA;

TEOPETUYECKASA YACTDH

Brinonnenune nabopaTopHOM pabOTBl COCTOMT B HM3YYEHHH CIIOCO0a OIMpeeIeHHs
BJIQKHOCTH TpPYHTa Ha TMpejeNie TEKy4eCTH U pacKaThIBaHHs TPYHTA, a TaKKe METOJUKHU
00pabOTKH NOTYYCHHBIX PE3YIbTATOB.

[Ipn npoBeaeHHM HMHXEHEPHO-TEOJIOTUYECKUX MCCIEAOBAaHUN B LEISIX ONpPEICICHUS
HAaWMEHOBaHMS TpyHTa (TJIMHA, CYTJIMHOK, CYIECh, MECOK) W ero (pu3M4eckoro COCTOSIHUS
(TBepIO€, MOTYTBEPI0E, TYTOMIACTUYHOE, MATKOIJIACTUYHOE, TEKYUeIUIaCTHYHOE, TEKyUee), 4To
B CBOIO oOdYepedb BIMSET Ha TMOCIEAYIOUIME TEXHUYECKUEe peleHus (YKpeIluleHHe WU
YIJIOTHEHHE TPYHTOB, BBIOOP 3€MJIEPOIHOM M TPAaHCIOPTHOM TEXHUKHU H T.JI.

- CYIIMJIBHBIN IIKad;

- (hapdopoBas cTymka;

- ObanaHcupHBIN KOHYC Bacunbesa;

- JJIEKTPOHHbBIE WM TEXHUYECKUE BECHI C Pa3HOBECAMU;
- DKCHUKaTOp;

- OIOKCEI;

- crekyo pazmepoM 10x15 em nm 15x20 cm;
- CTYyIIKa C PE3UHOBBIM [IECTUKOM;

- CUTO C OTBEPCTUAMU | MM;

- mabopaTtopHas GapdopoBas yalieuka;

- 1a00OpaToOpHOE CUTO C pa3MepoM sueek 1mm;
- CIICIMaIbHBIM CTAKaAHYHUK;

- IOJICTAaBKa I0/1 CIIEIUAIbHbIN CTaKaHYUK;

- LITaTenb;

- JKypHaJL.

K BbemmonHenuto naGopatopHoil pabOThl JIOMYCKAIOTCS CTYAEHTHI, MPOIIEIIINE
MHCTPYKTaXX M0 TEXHHMKe Oe3omacHocTH. HaxokgeHue NOCTOPOHHUX JMI, B TOM YHUCIE
CTYJEHTOB, HE NMPUHUMAIOLIUX YYacTHE B BBIIIOJIHEHUHU JaHHON pabOThl, B 30HE BBIOJIHEHUS
pabot 3anpermiaercs. Pabounii HHCTPYMEHT M CYIIWJIBbHBIN IMIKad AOKHBI OBITH B MCHPAaBHOM
cocrosiHuu. CymuibHbIN mKad JOMHKEH OBbITh YCTAaHOBJIEH Ha acOOLIEMEHTHYIO IJIACTHHY M
3a3emJieH. [lonb30BaHNe HEUCIIPABHBIM MHCTPYMEHTOM U CYHIMIJIBHBIM HIKAa(OM — 3amperiaeTcs.
[Tpu mepepriBax B paboTe, a TakXKe MOCIe OKOHYAHHS JTA0OpaTOPHOU PabOThI AJIEKTPOTPUOOPHI
HEO0XO/IMMO BBIKIIOUUTH U OTKJIIOYUTH U3 AJIEKTPOCETH. BCIO MOCYQy M MHCTPYMEHT ClEIyeT
BBIUHCTUTH, TOMBITh, BHITEPETh HACYXO TPANKOW M CIOXKHUTh B cOOTBeTCTBYIOUMH miKkad. [Ipu
NPOBEICHUN HCIBITAHUH JOJDKHO OBITh CMEIIAHHOE OCBEIICHHE, TO €CTh €CTECTBEHHOE U
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UCKYCCTBEHHOE, YTO OO0ECIeuynBaeT OCBEIICHHOCTh 30HbI HCIBITAHUH B COOTBETCTBUH C
tpeboBanusimu CHull.

ObopynoBanue 1 MaTepuaJIbl

- CYIIWJIBHBINA MIKad;

- ¢papdopoBas crynka,

- OanmaHcupHBII KOHYC BacuibeBa;

- 3JIEKTPOHHBIE WM TEXHUUECKHE BECHI C PA3HOBECAMHU;
- DKCUKATOP;

- OIOKCHI;

- crexiio pazmepom 10x15 cm wm 15x20 cwm;
- CTYIIKa C PE3UHOBBIM IIECTUKOM;

- CUTO C OTBEPCTUSIMU | MM;

- maboparopHas ¢apdopoBas yalieuka;

- 71a00opaTOpPHOE CUTO C pa3MEpoOM siueeK 1Mm;
- CIIeLMaTbHBINA CTAaKAaHYHK;

- ITOJICTAaBKa IO/1 CIIETIMAIbHBIN CTaKaHYHK;

- [IIaTensb;

- JKypHaI.

Ykazanua no mexnuke 6ezonacnocmu 01a cmyoenmog npu npoeedeHuu
nadopamopHuix padom

1. JlaGopaTopHble pabOTHI MPOBOIATCSA TMOJ HAONIOJACHUEM TpPEeNnojaBareiss WU
nabopanra. K BBIOJHEHUIO JTaO0OPATOPHBIX PabOT CTYICHTHI JOIMYCKAIOTCS TOJIBKO ITOCIE
MPOCITYIIUBAHUSI UHCTPYKTaXKA MO TEXHUKE O€30MacHOCTU W MPOTUBOMOXKApHBIM MepaM. [locie
WHCTPYKTaXa KaXIbI CTYICHT PACITUCHIBAETCS B CIICIIMAIBHOM KypHaJIE.

2. Bce mexaHndeckue MCTIBITAHUS MAaTEPUATIOB MPOBOISATCS y4eOHO-BCIIOMOTATEIbHBIM
MEPCOHAJIOM Ha HCHBITATENbHBIX MarmuHaxX. CTyJZeHT MoKeT padoTaTh Ha HCHBITATEIbHBIX
MalllMHaX M YCTaHOBKAaX TOJBKO C pa3pelieHuss W TOJ PYKOBOJACTBOM IMperojaBaTens.
CryneHTaM 3alpemniaeTcsi CaMOCTOSITENIFHO BKIFOYATh U BBIKJIFOYATh MAIIMHBI, IPOBOIUTH KaKHe-
au6Oo ormepaliii Ha HUX U OCTaBIIATh WX 0e3 HaOo1eHus B mporecce padoTel. CTyAeHTaM TakkKe
HE pa3perraercs OTaydaThCcs U3 J1abopaTopuu A0 MOTHOTO OKOHYAHUS J1a00paTOPHBIX PadoT.

3. Bce wusmepeHus oOpa3noB, HEOOXOJUMBbIE JJsi BBIIOJHEHUS JIaOOPaTOPHBIX
UCTIBITAHUH, MPOBOJATCS 10 YCTAHOBKM HMX B 3aXBaThl HCIBITATEIBHBIX MamuH. M3mepeHus
00pa3IoB MOCJI€ UCTIBITAHKS MOKHO TIPOM3BOIUTH TOJBKO MOCIIE CHATHS MOCICIHUX C MAITHHBI.
Jlnst BU3yaJ pHOTO OCMOTpA PE3YNIHTATOB HCIBITAHUA MOXKHO TIOJXOJWUTH K MAIIMHE TOJBKO C
paszpetieHus npenojasatens. [Ipu CMONb30BaHUN CMEHHBIX TPY30B HE CIEAYeT CKIAIbIBaTh MX
Ha Kparo CToJIa BO M30eKaHue MaIeHUs U TPAaBMHPOBAHUS UMH OKPYKAIOITUX.

4. Ilepen  Hawamom  pabOTBl  MPOBEPUTH COOTBETCTBHE  TIpPy30B  Ha
MasiTHUKE CUJIOM3MEPUTENS BEJIMUUHE OXUAAEMOW HArpy3Ku MpU HchbITaHuu oOpasna. He
paspeliaeTcsi HCIBITBIBATH 00paslbl, TpeOyrolue Harpy3kud OoJibliei, 4YeM YKa3aHO B
TEXHHYECKOH XapaKTePUCTUKE MAIIHHEI.

5. Bei6op mpucnocoOneHus s 3aKperieHnst 00pas3IoB JOKEH COOTBETCTBOBATh THITY
obpasna u Buny nedopmanuu. [lepex myckoM MammHb HEOOXOIUMO MPOBEPUTH HAIECKHOCTH
3aKpeTUICHUS HCTIBITYEMOTO 00pasiia.

6. Ilpu mnpoBeneHMH  J1Ta0OPATOPHBIX  WCOBITAHUNA  HENMB3S  HAXOAWUTHCA B
HEMOCPEJICTBEHHON OJIM30CTH OT IBUXKYIIMXCS YacTel MammuHbl. [Ipy UCTIBITAHUN XPYIKUX HITU
3aKaJICHHBIX 00pa3loB HEOOXOAMMO TOJB30BATHCS 3AlIUTHBIM IKPAHOM U3 OPraHHYECKOTO
CTEKJIa WM METAININYECKOHN 3aCITOHKOM.
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7. Kopriyc ucnbITaTeIbHOW MalTiHBI JODKEH OBITh HaJexKHO 3a3emiieH. [Ipu pabore Ha
MAaIIMHAX ¥ YCTAaHOBKAaX HEJb3s IPUKACATHCS K TOKOBEIYILIUM YacTAM, a TAKXKE K JIEKTPOLIUTAM
U DJIEKTPOPYOMITHHUKAM.

8. 3ampemaercs NPOBOJUTh PEMOHTHBIE MEPOIPUSTHS, YCTPAHATh HEUCIPABHOCTH
3NIEKTPOOOOPYIOBAHUS W YUCTUTh MAIIMHBI M YCTAHOBKM BO BpeMsi paOOTHI WJIM KOTJa OHH
HaxoJATCs O] HAPSHKEHUEM.

9. Tlocne 3aBepuieHHs pabOTBl CTYIOEHTBHI O00s3aHbI cOOpaThb H3MEpPUTEIbHbBIE

MHCTPYMEHTBI, METOJMYECKHE MOocoOus U caaTh uUX ydueOHOoMy jabopanty. B ciydae morepu
nocoOuii, MOpYM MHCTPYMEHTOB WM  HCHBITATENBHBIX HPUOOPOB CTYACHTHI HECYT
MaTepUaIbHYyI OTBETCTBEHHOCTD 32 HUX.
10. Ilpm HapymeHuu TpeOOBaHMA TEXHUKH OE30MACHOCTH CTYAEHT OTCTPAaHSETCS OT
JAJIbHEWIIETO BBINOJHEHUS JabopartopHoil pa®oTsl. Ecnu neilcTBus cTyleHTa HE NMPUBEIH K
CephE3HBIM TIOCIIEACTBUSAM, TO OH MOXET OBITh BHOBBH JONMYHICH K JaOOpaTOPHBIM 3aHSATHIM
JUUIb TIOCJIE TOBTOPHOI'O MHCTPYKTAXA.

3a0aHuﬂ, n0p}100l(' U NOC1e006ameIbHOCHb 6bINOJIHEHUSA paﬁombt

JloCTOBEPHOCTH PE3yJIbTATOB JIAOOPATOPHOTO U3YUEHUSI COCTABA, COCTOSHUS
(U3UKO-MEXaHUYECKUX CBOWCTB TIPYHTOB 3aBUCAT OT HPaBUIBHOCTH 0TOOpa 00pa3los,
COXpaHEHHsI MX TPUPOJHOTO COCTOSHHS B TpoIecce OTOOpa, TPAHCIIOPTUPOBKH U XPAHCHHS.
KagectBO 0TOOpa mpoO, YUCIIO U KauecTBO NMPOBEJEHHBIX HCIBITAHUHN CYLIECTBEHHO BIHAIOT Ha
OLICHKH IT0KA3aTeJe CBOMCTB I'PYHTA.

CnocoOsl  oTOOpa mpo0O IODKHBI — obOecrneuMBaTh, C  OJHOM  CTOPOHBI, WX
IPEJICTAaBUTENIBHOCTh Ul KaXJ0W Ppa3HOBUIAHOCTH TpPyHTa, a C JpYrod — BO3MOYKHOCTb
NPOBEIEHUSI HEOOXOJMMBIX HCHBITAHUH B COOTBETCTBUM C TpeOOBAaHUAMHU METOAMKH
uccienoBanuii. Habop nokaszateneil cBOMCTB, BUJbI U METOJMKY MCIBITAHUN yCTaHABIMBAIOT B
3aBUCHUMOCTH OT ILI€JIM MH)XXEHEPHO-TEOJOTMYECKUX HCCIIEOBaHUU. MeToauka uccieqoBaHun
00ycioBnuBaeT TpeOOBaHUA K BUAAM MpoO U crocodbam ux oTdopa.

Bce oneparuu no or6opy, KOHCEpBallMK, TPAHCIIOPTUPOBAHUIO M XPAaHEHHIO 00pa3lioB
TPYHTOB JJIsi BBIIIOJIHEHUSI JTAOOPATOPHBIX HCCIEAOBAHUN NOJKHBI BBIMONHATHCS 1o ['OCT
12071-2000 /5/. Cormacao I'OCTy, oOpa3usl TpyHTOB OTOMpPalOT C HapyLIeHHOH W
HEHApYIIEHHON eCcTeCTBEHHOW (MOHOJNUTHI) CTpyKTypoil. IlepBeie mpenHa3HayeHbl AJIs
OTpeieNIeHusl COCTaBa (TPaHyJIOMETPHUUECKOT0, MUHEPAIBHOTO, COJIEBOTO U Jp.), INIACTHUYECKUX
CBOMCTB M BIJIQKHOCTHOT'O COCTOSIHMSI; BTOpbIE — JJISi UCCJENOBAaHUSI CTPOEHUS TPYHTOB, MX
IUIOTHOCTH, MPOYHOCTHBIX U J1e()OpMAIIMOHHBIX CBOWUCTB.

B HacTos1ee BpeMs MPUMEHSIIOT ClIeAyIolue crocoObl 0TOopa npol: ToueuHbIN, 00PO3TOBBINA U
BaJIOBOM.

Conep:xanue oT4éTa
1. Tema;
2. llens paboTHI;
3. ®opMyIbl, COOTHOLIEHUS U TPaQUKH;
4. 3aKIr0UYeHEe U BEIBOBI.
KonTposbHbIe BONPOCHI
1. Bunasr nedopmaruii TpyHTOB M IPUYUHBI, KX 00YCIIOBIIMBAIOIIHE.

2. YcioBus Ui ONPEETICHUs TITYOHHbI CAKMMAEMON TOJIIIH.
3. Yto Ha3bIBaeTCs MpeesbHbIM COCTOSHUEM MaccuBa rpyHTa?
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JlabopaTopuasi padora Ne 6 (1,5 yaca)

Tema: IIpocagouyHocTb rpyHTOB. OnpeaesieHne rpaHUIl TEKY4eCTH U PACKATHIBAHUS
Hean pa6oTbI:
® 03HAaKOMHTb CTYACHTOB C JJAOOPAaTOPHBIMU U TOJEBBIMH METOJAMU OIpeneieHus: GUu3uKo-
MEXaHUYECKUX CBOMCTB I'PYHTOB;
® 03HAaKOMHUTH OOYYaIOIIMXCSl C OCHOBHBIMHU METOAAMM pacyeTa AepopMmaiuii, IpOYHOCTH U
YCTOMYMBOCTU IPYHTOB, @ TAKXKE - IaBJICHUs TPYHTOB HA OIPa)Kaol1e KOHCTPYKIUU
dopmupyemble KOMIIETEHIIUH

Nunexc DopMyJIUPOBKA:

CIOCOOEH HCIMOJIb30BaTh B NPOPECCHOHATIBHON JEATEIbHOCTH PACHOPSAUTENBHYIO U
OIIK-4 |mpoexkTHYI0 JOKYMEHTAIMI0, a TaKK€ HOPMAaTHUBHBIC IPABOBBIE AKThl B OOJIACTH
CTPOMTENBCTBA, CTPOUTEIbHON HHAYCTPHUH U )KWJIMIIHO-KOMMYHAJIbHOT'O XO3511CTBa,

cIrocooeH Y4aCTBOBATh B MHKCHCPHLIX M3LICKAHUAX, HGO6XOI{I/IMBIX AJid CTPOUTECIILCTBA

OIIK-5 .
1 PCKOHCTPYKIIMHN 00BEKTOB CTPOUTCJILCTBA U KUJIMITHO-KOMMYHAJIBbHOI'O XO35UCTBA,

TEOPETHUYECKASA YACTDH

IIpocamoyHoCTh TPYHTOB - OTO CIOCOOHOCTh yMEHBIIATH CBOM O00BEM TIpH
3aMayMBaHUU O]l COOCTBEHHBIM BeCOM 0€3 BO3MOXKHOCTH OOKOBOro pacmupenus. K TakoBsiM
OTHOCSTCS JIECCHI U JIECCOBUHBIE CYIJIIMHKH, 3aCOJIEHHblE TpYyHTHL. MHOrma mpocagoyHOCTh
OTMEYAeTCs] B MEP3JIbIX TPYHTAX MPHU OTTAMBAHUM U MECYAHO-PHIXJIBIX MPU BUOPALMOHHOM WU
CEHCMUYECKOM BO3JICHCTBUH.

OdeHb yacTo TepMHH "mpocadka" myTarT ¢ "ocaodxou", IpUYeM 3TO BCTPEUAETCs JaKe
cpenu crpouteneil. Tak BOT, ocajka - 3TO BEPTUKAJIbHOE CMEIIEHHWE MOJOLIBHI (DyHIaMEHTa,
MPOUCXOSIIEE B Pe3yJIbTaTe YIJIOTHEHUSI TPYHTA, BEI3BAHHOTO YBEIMYEHUEM JICHCTBYIOIIEH Ha
HEro Harpy3kd OT CamMOro COOPYKEHHS U pacHoIOKEHHBIX BOIM3M 31aHus. Kak Buaurte, HU
CJIOBa O 3aMauMBaHUU.

JUis OLIEHKM MpOCaZoyHOCTH OOBIYHO HCHOJB3YIOT I0Ka3aTelb OTHOCHUTEIbHOU
OPOCAJOYHOCTH M KO3 (UIMEHT MakponopucTocTd. OTHOCHUTENBHOW  MPOCAJ0YHOCTHIO
HA3bIBACTCSl OTHOCHUTEJbHAS JAedopmanusi JIECCOBOrO TIpyHTa MCKIIOUUTENBHO OT JEHCTBUS
3aMauyuBaHus. JTOT MapaMeTp Ompenensercsa Mpu JabopaTOpHOM HCCIEAOBAHUM MOHOJHMTOB
TPYHTOB.

Knaccugukayua zpynmog no npocadounocmu

['pyHTBI [Ipocaaka mpu OrtHocuTenpHas Koaddurment
BaMa4MBaHUN, MM [POCaTOIHOCTH MPOCaTOYHOCTH
CuiibHOIIpOCaI0UH 10-15, pexe o 0,05-0,06 0,04-0,06
BIE 25
Crnabompocanoud 5-10 <0,05 0,01-0,03
BIE
He npocanounsie <5 - <0,01

Ilpuuunv npocadounocmu

Ipuyuner npocadounocmu KporwTCS B CTpoeHUU JeccoB. Jlecc - 3TO 0coOblil TUII
TJIMHUACTBIX TPYHTOB 20JI0BOTO (BETpOBOro) mpoucxoxaeHus. OH oOpasyeTcss B pe3ynbTare
HAKOIUICHUS MbUIM B YCIIOBUSX CYXOro KJMMara (CTemb) U ee TpaHc(hOpMaluu B pe3ysbTaTe
nouBooOpa3yromux (akropos. [IpuieBaThie YaCTUIIBI CKPETUICHBI MEXKIY COOON MenbYaliinMu
Kpuctayamu conu. [Tomumo 3TOro, s jecca xapakTepHa OoJibliasi MOPUCTOCTh U KPYMHBIN
pasmep camux nop. Emie onHa 0COOEHHOCTh - 3TO aHU3OTPOIHUs CBOMCTB. Hampumep, cBepxy
Jiecc MOYTH HE MPOIYCKAeT BOJY, a BOT MO MPOCTUPAHUIO (B TOPU3OHTAIBHON IUIOCKOCTH) -
oueHb Jerko. [Topel oOecrieynBaroT Jerkoe u OBICTPOe pacIpOCTPAHEHUE BOABI B MOPOJIE, COb
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OBICTPO PpPAacTBOpSAETCS, MOITOMY NpPU 3aMayMBAaHUU CTPYKTypa MOPOABl PYIIUTCA MOJ0OHO
KapTOYHOMY JOMHUKY. OTCIOa MPOCAJAKU U PE3KOE CHUYKEHUE MTPOUYHOCTHBIX CBOMCTB.
Tunwt npocadounocmu

TpaauLIMOHHO BBIAEISIOT JIBa TMMA NPOCATOYHOCTU. [[1s1 mepBOro Tura XapakTepHBI
MPOCAAKU TOJ IEHCTBUEM HEKOTOpOil Harpy3ku. [Ipm BTOpOM THIE TPOCAAKH MPOUCXOJIAT
o coOCTBeHHBIM BecoM (Oornee 5 cMm). Tum mpocamodyHOCTH W HArpPy3KH, TPU KOTOPBIX
HAYMHAIOTCS JIehopMalliu ONpeAeNsaioTCs B Mpoliecce J1abopaTOpHbIX padoT. BakHO BBIACHUTH
HE TOJIbKO OTHOCUTEJIBHYIO MPOCATOYHOCTh, HO U HAYaJIbHOE JIABJICHNWE U HAYAJIbHYIO BIAXKHOCTh
OpOCaiKu. OTO MHUHUMANbHbIE 3HAYEHUs JAHHBIX T[OKa3aTeliell CBOWMCTB, MPH KOTOPOM
HA4YMHAETCs IPOLECC.

ObopynoBanue 1 MaTepuaJIbl

- CYIIWJIBHBINA MIKad;

- (apdoposas cTyrka;

- OanmaHcupHbIN KOHYC Bacumnbea;

- DJICKTPOHHBIE WM TEXHUYECKHE BECHI C PA3HOBECAMHU;
- SKCHKaTOp;

- OIOKCHBI;

- ctexiio pazmepom 10x15 cm wm 15x20 cwm;
- CTYITIKa C PE3NHOBBIM MECTHKOM;

- CUTO C OTBEPCTUSMU 1 MM;

- naboparopHas ¢apdopoBas yalieuka;

- 1abopaToOpHOE CUTO C pa3MepoM siueeK 1Mm;
- CHeMATIbHBIN CTaKaHYHK;

- [IOJICTaBKa 0/ CHIeMaIbHbBIN CTaKaHYHK;

- LIMAaTenb.

Ykazanua no mexnuke 6ezonacnocmu 013 cmyoenmoe npu npogeoeHuu
nabopamopuvix padom

1. JlaGoparopHble pabOThI MPOBOAATCS TOJ HAOMIOACHUEM TNpPErojaBaTes WIu
nabopanTta. K BeIMmomHEHHIO 1a00OpaTOpPHBIX padOT CTYAEHTHI JOMYCKAIOTCS TOJIBKO TOCIIE
IPOCITYITMBAHUS MHCTPYKTaXa MO TEXHUKE O€30MacHOCTH U MPOTHUBOMIOKAPHBIM MepaM. [locie
WHCTPYKTaXKa Kbl CTYJCHT PACIUCHIBACTCS B CIICIUATBHOM JKypHAJIe.

2. Bce MexaHMuecKkre MCTBITAaHUS MATEPUAIIOB MPOBOAATCA y4eOHO-BCIIOMOTATEIbHBIM
MEPCOHAJIOM Ha WCHBITATeNbHBIX MamuHax. CTyAeHT MOXeT paboTaTh Ha HCIBITATEIBHBIX
MalllMHaX ¥ YCTaHOBKAaX TOJBKO C pa3pelieHuss W TOJ PYKOBOJCTBOM IMperojaBaTels.
CryneHTaM 3alperniaeTcsi CaMOCTOSITENILHO BKIFOYATh U BBIKITFOYATh MAITMHBI, IPOBOIUTH KaKHe-
100 orepali Ha HUX U OCTaBIIATh UX 0e3 HaOoieHus B rmpouecce padoTel. CTyAeHTaM Takxke
HE pa3penraeTcs OTIydaThes U3 JJabOpaTOPHH JI0 TIOJTHOTO OKOHYAHUS 1a00paTOpHBIX padoT.

3. Bce wusmepeHus oOpa3noB, HEOOXOOUMBIE JJIsi BBINOJHEHUS J1abOpaTOPHBIX
UCIIBITAHUH, MPOBOJATCS 10 YCTAHOBKM HMX B 3aXBaThl HCIBITATEIBHBIX MamuH. M3mepeHus
00pa3I1oB MOCIe UCTIBITAHUS MOKHO NMPOU3BOANUTE TOJIBKO MOCIJIE CHATHS MOCIEAHUX C MAIIUHBI.
Jlist BU3yaJqbHOTO OCMOTpa Pe3yibTaTOB MCHBITAHUN MOXKHO MOAXOAUTH K MAIIUHE TOJBKO C
pazpemieHus npenojaBatens. [Ipu UCMONIb30BaHUN CMEHHBIX TPY30B HE CIEAYeT CKIAIbIBaTh HX
Ha Kparo CTOJIa BO N30eKaHNe MAJACHUS U TPABMUPOBAHUS UMH OKPYKAIOIIUX.

4. Ilepen HayajioM paboThl MPOBEPUTH COOTBETCTBHUE rpy30B Ha
MasiTHUKE CUJIOM3MEPUTENS BEJIMUMHE OXUAAeMON Harpy3ku Ipu HchblTaHuu oOpasua. He
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pasperiaeTcsi HCHBITBIBATH 00pa3Ilpl, TpeOyrolue Harpy3ku OOJbIIeH, YeM yKa3aHo B
TEXHUUYECKOHN XapaKTEPUCTUKE MAIIUHBI.

5. BeiOop npucnocoGueHus s 3aKperuieHus: 00paslioB TOJKEH COOTBETCTBOBATH THILY
oOpasua u Buay nedopmanuu. [lepen myckoM MammHbl HEOOXOAMMO MPOBEPUTH HAJEKHOCTh
3aKperyIeHUs UCIIBITYEMOT0 00pasia.

6. Ilpu npoBeseHuu  J1aOOPATOPHBIX  WCHOBITAHUW  HENMb3d  HAXOAUTHCA B
HEMOCPEJICTBEHHON OJM30CTH OT ABMXKYIIMXCSA YacTell MamuHbl. [Ipy UCIBITaHUN XPYNKUX WU
3aKaJIeHHBIX 00pa3loB HEOOXOAMMO MOJb30BAaTHCS 3aUIUTHBIM JKPAHOM M3 OPraHUYECKOTO
CTEKJIa WM METAININYECKOHN 3aCITOHKOM.

7. Kopryc ucnbpITaTenbHON MalIMHbBI JOJDKEH OBITh Haje)kHO 3a3emieH. [Ipu pabore Ha
MAaIIMHAX ¥ YCTAaHOBKAaX HEJb3s IPUKACATHCS K TOKOBEIYILIUM YacTAM, a TAKXKE K JIEKTPOLLIUTAM
U JJIEKTPOPYOHITHHUKAM.

8. 3ampemaercs NPOBOJUTh PEMOHTHBIE MEPOIPUSITHUS, YCTPAHATh HEUCIPABHOCTH
3EKTPOOOOPYIOBaHUSl U YHUCTUTh MAIIUHBI M YCTAaHOBKM BO BpeMsi paOOThl MU KOT/Ia OHU
HAaxXOoJATCs IOJ] HAaPSHKECHUEM.

9. Tlocne 3aBepuieHHs pabOTBl CTYIOEHTBHl O00S3aHBI cOOpaTh H3MEPUTEIbHBIC
MHCTPYMEHTBI, METOJMYECKHE MOcoOus U caaTh UX ydyeOHOMY jabopanty. B ciydae morepu
nocoOuil, TOpYM MHCTPYMEHTOB WJIM HCHBITATENBHBIX TNPUOOPOB  CTYIACHTHI  HECYT
MaTepUaIbHYyI OTBETCTBEHHOCTh 33 HUX.

10. IIpu nHapymienun TpeOOBaHUN TEXHUKH OE30MACHOCTH CTYIEHT OTCTPaHSAETCS OT
JAIIbHENIIETO BBINOJHEHUS JaboparopHoil pa®oTsl. Ecnu neiicTBus cTyleHTa HE NMpUBEIH K
Cepbe3HBIM TOCIIEACTBUSAM, TO OH MOXET OBbITh BHOBb JIONYIIEH K J1a0OpaTOpHBIM 3aHATHUSM
JIMILB [TOCJIE IOBTOPHOI'O UHCTPYKTAXA.

3aoanus, nOpaOOK u nOC1e008amMeIbHOCHMb 6bINOTHEHUS PAOOmM bl

CornacHO BBIIIEN3II0KEHHON METOAMUKHU:
1. IlpousBectu ompenesieHHE IPAHMI] TEKYUYECTH U PACKAThIBAHHUS.

Conep:xanue oT4éTa
1. Tema;
2. llenb paboThI;
3. ®opMyIbl, COOTHOLLIEHUS U TPaPUKH;
4. 3aKIr0UYeHe U BEIBOBI.

KonTpoJbHbBIe BOPOCHI
1. Bunel nedopmaniuii rpyHTOB U NPUYHHBI, UX 00YCIOBIUBAIOIINE.

2. YcnoBus s ONIpeieIeHHsI TITyOUHBI C)KUMAaeMOM TOJIIH.
3. Uto Ha3pIBaeTCs MpEACIbHBIM COCTOSTHHEM MacCHBa TpyHTa?
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JlabopaTopuasi padora Ne 7 (1,5 yaca)
Tema: Mexannuyeckue cBOMCTBA TPYHTOB. [IJIOTHOCTH M BJIA’KHOCTH TPYHTOB.
Hean pa6oTbI:

® O03HAaKOMHTbH CTYJCHTOB C JIa0OPaTOPHBIMU U IOJIEBBIMU METOJAMU ONpeAeTeHUs (PU3HKO-
MEXaHUYECKUX CBOMCTB I'PYHTOB;

® O03HAaKOMHTH OOYYaIOLIMXCS C OCHOBHBIMHM METOJAMH pacyera nedopMaluid, MPOYHOCTU U
YCTOMYMBOCTHU I'PYHTOB, @ TAKXKE - 1aBJICHUs TPYHTOB HA OIPaXKAaolue KOHCTPYKIUU

dopmupyemble KOMIIETEHIIUH

Nunexc DopMyJIUPOBKA:

CIOCOOEH HCIMOJIb30BaTh B NPOPECCHOHATIBHON JEATEIbHOCTH PACHOPSAUTENBHYIO U
OIIK-4 |mpoexkTHYI0 JOKYMEHTAIMI0, a TaKK€ HOPMAaTHUBHBIC IPABOBBIE AKThl B OOJIACTH
CTPOMTENBCTBA, CTPOUTEIbHON HHAYCTPHUH U )KWJIMIIHO-KOMMYHAJIbHOT'O XO3511CTBa,

cIrocooeH Y4aCTBOBATh B MHKCHCPHLIX M3LICKAHUAX, HGO6XOI{I/IMBIX AJid CTPOUTECIILCTBA

OIIK-5 .
1 PCKOHCTPYKIIMHN 00BEKTOB CTPOUTCIIbCTBA U KUJIMIITHO-KOMMYHAJILHOI'O XO35UCTBA,

TEOPETUYECKAS YACTD

ITnomnocmero zpynma Ha3pIBacTCS Macca CIWHUILI 00beMa I'PYHTa C €CTECTBECHHOMN
BIAKHOCTHIO M TIPHPONHBIM (HEHAPYHIEHHBIM) CIOXKEHHEM. DTy BEIHYHHY H3MEPSIOT B I/cm®
WK T/M°.

[110THOCTh 3aBHCHT OT MHUHEPAIBHOTO COCTaBa, MOPUCTOCTH M BIIAKHOCTU TPYHTA: C
YBEIMYCHUEM COZICPIKAHUS TSKEIBIX MHHEPAJIOB IUIOTHOCTh YBEITUYMUBACTCSI, & PH YBEITHUCHUU
COJICp’KaHUsI OPTraHUYECKUX BEHICCTB — YMEHBINACTCS; C YBEIUYCHUEM BIIAYKHOCTH TUIOTHOCTH
YBEIIMYMBACTCS (MaKCHUMaJbHOE 3HAYEHUE TP JAHHOW TOPHUCTOCTH IUIOTHOCTh TI'PYHTa
JIOCTUTACT TP IIOJTHOM 3aIOJIHEHUHU TIOP BOJOW); MPU YBEIUYCHHH IMOPUCTOCTH TUIOTHOCTH
YMEHbIIIAeTCsl.

ONPEJAEJIEHHUE IVIOTHOCTH BJIA’KHOI'O I'PYHTA METOAOM PEXYHIEI'O
KOJIBIIA (mo I'OCT 5180-84)
OTOT METOJ NPUMEHSIOT A TPYHTOB, JIETKO MOJJAIOIIMXCA pEe3Ke HOXKOM M He
KpOULIALUXCsl — IJIMH, CYTJIMHKOB, Cylecel U MeCKOB.
Xoa pa6oTsl
1. CornacHo TpeGOBaHUSAM BBIOpATh PEXYILEe KOIbIO-TPOOOOTOOPHUK.

Tabmanma 1
[TapameTpsl poOOOTOOPHUKA B 3aBUCHIMOCTH OT BUIa TPYHTA
HaunmenoBanue u Pa3mepsl KoJb11a-IPOO0OTOOPHIKA
cocrosHue rpyHToB | Tommuua | auamerp | Bbicota (h), | yroa 3atouku
CTEHKH, | BHYTpEH- MM HapyXHOTO
MM auii (d), Mmm PEXKYIIETO
Kpast
Hewmepaibie 1,5-2,0 >50 0,8d>h>0,3 | He 6onee 30"
IbIJIeBaTO- d
TJIUHUCTBIC TPYHTHI
Hemep3ainbie u 2,0-4,0 >70 d>h>0,3d | He 6omee 30°
ChIITyYeMep3JIbie
TIECYaHbIC TPYHTHI
Mep3nsie nsuieBaro-|  3,0-4,0 >80 h=d He Gonee 45°
TJIMHUCTBIC TPYHTEHI
Ipumeuanue. Kospua-npo6ooTdopHuKH W3TOTaBIMBAIOT u3 cTanm c

AHTUKOPPO3UOHHBIM ITOKPBITUEM HIIM U3 APYTUX MATEPHUANIOB, HE YCTYIAIOMUX 110 TBEPAOCTH U
KOPPO3HUOHHOW CTOMKOCTH.
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2. Konbma mpoHymMepoBaTh, U3MEPUTh BHYTPEHHHH JHAMETP U BBICOTY (C MOTPEIIHOCTHIO HE
oosee 0,1mMm) u B3Becuth (m1). Ilo pe3ynbTatam H3MEpeHHi BBIYHCIHTH O0BEM KOJbLA C
TouyHOCTBIO 710 0,1 cM® (V).
3.Kppliieuky npoHyMepoBaTh U B3BECUTH (Mm1). Pe3ynbTaTel B3BEIIMBaHMS 3aHECTH B JKypHAaI
4. Konbuo-npo60ooTOOpHUK cMa3aTh ¢ BHYTPEHHEH CTOPOHBI TOHKHM CIIOEM Ba3elMHA WIIH
KOHCHCTEHTHON CMa3KHU.
5. BepxHIOI0 3auuIlEHHYIO IUIOCKOCTh OOpasla IpyHTa BBIPOBHATH, Cpe3asi U3JUILKU I'PyHTa
HO>XOM, YCTaHOBUTH Ha HEM PEXYIIUNA Kpail KOJblla U BUHTOBBIM TPEccoM (WM BPYUHYIO Yepe3
HACcaJKy) cjerka BIaBUThb KOJIbIO B IPYHT, (pUKCUpYs rpaHUlly oOpasia JUlsl UCTIBITaHul. 3aTeM,
IpyHT oOpe3aTh Ha THyOMHY S5-10MM HKXe pexyliero Kpas Kojbla, (OpPMHPYsS CTOJIOHK
JraMeTpoM Ha 1-2mMM GoJibllie Hapy»KHOTro AuaMeTpa Koubla. [lepuoanyecku, mo Mepe cpe3anus
IPYHTa, JIETKMM HA)KHMOM IIpecca WM HACaJKH HAaCaKMBATh KOJIBIIO HA CTOJNOHMK TpyHTa, HE
Jonyckas nepekocoB. Ilocne 3amonHeHus Kospla IpyHT mojpe3ars Ha 8-10MM HMKE pexKyLIero
KOJIblIa M OTHENUTH €ro. I'pyHT, BBICTyHArOIIMH 3a Kpas KOJIblLla, CPe3aTb HOKOM U 3aYUCTHUTh
HOBEPXHOCTh I'PYHTa BPOBEHB C KpasiMU.
6.I1py muacTUYHOM WMJIM CHIITyYEM TPYHTE KOJIBIO IUIABHO, O€3 MEPEeKOCOB BJIABUTh B HETO U
yIAIUTh TPYHT BOKPYI KOJbLa. 3aTeM, 3aYUCTUTh IIOBEPXHOCTb TIPYHTAa M 3aKpbITh €ro
KpBILLIEYKaAMHU.
7.KonbIo ¢ TPYHTOM U KPBIIIKaMH B3BeCUTh (m2)/
8.IlmoTHOCTB TpyHTa (P , T/CM3) BBIYUCIHUTE 1O (hOpMyIIE:

p=(M2-mo-m1)/V,
7€ M1-Macca ¢ KOJbLOM U C KPBILIEUKaMHU,T; Mo-Macca KOJbLa,r;
M1-Macca Kphblleyex, r; V- BHyTpeHHUH 06beM Komblia, cM°,

Tabnuia 2
Kypnain onpeneneHus MIOTHOCTA METOAOM PEXYILUX KOJIEIL.
Howmep Macca [LnoTHOCTB
> < nnacTu- | .| | IUIACTHHOK | % TPYHTA, r/em®
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ONNPEAEJIEHUE BJIA)KHOCTHU I'PYHTA BECOBBIM CIIOCOBOM (I10 I'OCT
5180-84)
Xoxa padot
B3Becutb 0610KC ¢ KPBIIKON, 0003HAYMB €r0 Maccy Mo.
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B3sate 15-50r mccnemyemMoro rpyHTta, MOMECTHTh €r0 B OIOKC, 3aKPBITh KPBIIIKON W B3BECHUTb,
0003HauMB Maccy OrOKca C TPYHTOM 1. B3BeUIeHHBIH OIOKC € NPHOTKPBITONW KPBIIIKOW
MOCTaBUTh B CYIIMJIBHBIN KA (TEpMOCTAT) M BBIIEPKUBATH 00pasel] npu temmneparype 105 + 2
°C B TeyeHME 3 4. ]IS MECUAHBIX TPYHTOB, JUISI OCTAJIBHBIX — 5 4. 3aruICOBaHHBIE I'PYHTHI
BbIcymMBaTh mpu Temmeparype 80 + 2 °C mepBUYHO — B TE€UYEHHUE § Y, MOCIEAYIOIIHE
BBICYIIIMBaHUSI — B T€UEHUE 2 4.

3aKphITh OFOKC C BBICYIIICHHBIM TPYHTOM KPBIIIKOW M OXJIAJUTh ero B TeueHue 30-40 MUHYT B
AKCUKATOPE, HA JIHE KOTOPOI'0 HACBINAH XJIOPUCTHIN KalbLWA, MOTIOMAIIUN Tapbl BOJBI.
B3BecuTh Oxsa)KAeHHBIN OIOKC C TPYHTOM, a 3aT€M BHOBb IIOCTaBUTh €r0 B CYIIWIbHBIN IIKa(
JUISL TOTIOJTHUTENIFHOTO BBICYIIMBaHUA pH Temreparype oT 105°+ 2 °C no 105° - 2° teuenue 1
Y. 17151 IeCYaHbIX TPYHTOB, JIs OCTAJIbBHBIX 2 4.

[ToBTOpATH Omnepauuy, yKa3aHHble B IL.I. 4 U 5, 10 Te€X MOp, NOKAa pa3HULA MEXKIY ABYMs
MOCJIEYIOIIMMHU B3BeIIMBaHUAMU He npeBbIcUT + 0,02 r. 3a pe3ynbTar B3BELIMBAHUS MPUHATH
HAaMMEHBIIIYIO0 Maccy OI0Kca ¢ TPYHTOM m12.

BbraucisaTh BIaXXHOCTh TPYHTA 10 PopMyIIe:

W m—m,
- 1

m, —m,
rge mj; , — Macca 6IOKC& C KpLIHIKOfI W T'PYHTOM A0 BBICYIIMBAHUA, I'; m2 — MaccCa 6IOKC€1 C

KPBIILIKOH ¥ TPYHTOM II0CJIE BBICYIIUBAHUS, T; 1M, — Macca OFOKCa C KPBIIIKOH, T.

Bce B3BemmBaHus Npou3BOAUTH Ha Becax ¢ TOUYHOCTHIO 110 0,01T.

Jns kaknoro oOpasua rpyHTa IpOBECTH HE MEHEe BYX ONpPEeNICHUI BIaKHOCTH U MO/ICUNTATh
cpezHee 3HauYeHHE.

[Tpu 06paboTKe JaHHBIX UCIIBITAHUI pe3yabTaThl BHIYUCIEHUH BhIpaXKaTh ¢ TOYHOCTHIO 110 0,1 %
npU BIKHOCTH TPpyHTOB 110 30 % 1 ¢ TOYHOCTHIO 110 1%: mpu BnakHoctu TpyHTOB BhIe 30 %.
JlaHHbIe aHaNTM3a ¥ BHIYMCIICHUH 3aHECTH B XKypHan (Tabm. 2.5.2.1.)

Tabmuna 3
KypHan onpeneneHus BIaXXHOCTH BECOBBIM CIIOCOOOM
= S S |
a QE) < 2 E S E HBJ’I&DKHF)CTB w
= S o % 2 2 = JTpyHTa:
5 5 = 518 4 = e 5| & 3 m, —m
2 |, |5 |8¢|E8g8 g |88 |sE|ls 2 gGw-T™
g |5 |€={8S|2egZ8 |88 |8 g 9 3 m, —m,
H EE|Z 2|28 &8 S8 |[Sol|l>oms 8
mo mj m' mél
1 2X 112 4 5,2 62 80,11 96,21 |94,76 (94,74 0,10 0,11
50 75,16 95,42 |90,69 (90,60 |0,11

TOYHOCTD OIIPEJAEJIEHUSA BJJAXKHOCTHU I'PYHTA

B ominMume OT TpaHylIOMETPUYECKOrO0 COCTaBa BIAXKHOCTh TpyHTa Ooyiee YyTKO
pearupyeT Ha BHeIIHHWE Bo3jeiictBuia. HecmoTpss Ha cTporoe coONOJeHHE TPaBuUII,
npeaycMoTpeHHbIXx ['OCT 12071-94, n3meHeHue BIIaXHOCTH I'pyHTa HAa4YMHAETCS B IpoLecce
NPOXOJKH CKBOXHMHBI MM Inypda MoJ Bo3JeiicTBHEM OypoBOro, NpPOXOJYECKOT0 WIN
poOOOTOOPHOTO MHCTPYMEHTA BCJIEJCTBUE IepepacrpesiesieHns HanpsyKeHHOTO COCTOSHUSA,
JECTPYKTYPUPOBAHNUS, U3MEHEHUI TEMIIEPATYPHBIX YCIOBUHI M BIAXKHOCTHOTO PEXHUMA. YUECTh
BJIMSTHUE BCEX IEPEUMCIICHHBIX IPOIECCOB Ha M3MEHEHHE BJIAKHOCTH OTOMpaeMoro odpasia
TpyaHo. Hambonee 4YacTo HCHOIB3yeMBId HpUEM, IO3BOJIIONUINI BBIIBUTH POJb 3TOH CO-
CTaBJISAIOIIECH MOIPENIHOCTH ONPENEIICHUS BJIAXXHOCTH, — CPAaBHUTENbHAS OLICHKA PE3yJIbTaTOB
aHaJTM30B 00pa3loB, OTOOPAHHBIX M3 CKBAXHHBI U IIypda. Ilpu 3ToM BiIakHOCTH 00pa3sLoB,
0TOOpaHHBIX U3 IIypda, CYUTACTCA COOTBETCTBYIOIEH €CTECTBEHHON BIaKHOCTH MAaCCHUBA.

IIpuponHas BIaXHOCTh M3MEHSETCS NPU KOHCEPBALMHU, TPAHCIIOPTHUPOBKE M XPaHEHUU
00pa3noB. YcinoBusi XpaHeHus: 00pa3ioB rpyHTa periiameHntupoBanbl ['OCT 12071-94. Jlanabie
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00 UX BIUSHUU HA CKOPOCTh U BEJIMYMHY MU3MEHEHMsI BIAXKHOCTH pa3zHooOpa3Hbl. B paborax I
M. bepeskunoii, H. C. Mopo3oBa 1 JIpyrux yCTaHOBJIEHO, YTO IMPH XPaHEHUH MOHOJIUTOB B
TeyeHue Tpex MecsieB ymenbinenue W He npesbimaet 2 %. [Toatomy H. C. Mopo3oB nounaraer,
YTO MOXHO YBEJIMYMTh CPOK XpaHEHUs 10 BOCbMHU MecaleB. B 1o ke Bpems A. I'. Kamnaszapos
YKa3bIBaeT Ha CYILECTBOBAaHUE M3MEHeHUs He Tonbko W, HO M p, 7, ¢ ¥ ¢, HAUMHAIOIIETOC C
MOMEHTa YMAaKOBKH MOHOJHTa M PEKOMEHIYeT OrpaHHYUTh CPOK XpaHEHHs] 0OpasloB OJIHUM
MECSLIEM.

OO0opynoBaHne U MaTepuaJIbI

- CYIIMJIBHBINA mKad;

- apdoposas cryrmka,

- OanmaHcupHBIN KOHYC BacuibeBa;

- DJICKTPOHHBIC WM TEXHHYECKHUE BECHI C PA3HOBECAMHU,
- OKCHKATOp;

- OIOKCHI;

- cTekiio pazmepom 10x15 em wim 15x20 cwm;
- CTYIKa C PE3UHOBBIM MIECTUKOM;

- CUTO C OTBEPCTUSAMU 1MM;

- naboparopHas (apdopoBas Jamieuka;

- 71a00OpaTOpPHOE CUTO C pa3MEPOM siueek 1Mm;
- CIICIIMAJIbHBIA CTaKaHYHK;

- MMO/ICTaBKa I0]] CTICUATbHBIA CTAKAHYHK;

- [ITaTelb.

Ykazanua no mexnuke 6ezonacnocmu 0na cmyoenmoe npu npogedenuu
nadopamopHuix pabom

1. JlaGopatopHble paOOTBI MPOBOAATCS IOJI HAOJIOJEHUEM IperojaBaTels WU
nabopanta. K BbINONIHEHHIO J1TaOOPAaTOPHBIX pabOT CTYAEHTHI JIOMYCKAKOTCS TOJIBKO TOCHe
IPOCITYIINBAaHUS MHCTPYKTa)Xa MO TEXHUKE 0€30MacHOCTH U MPOTUBONOKApHBIM MepaM. [locne
MHCTPYKTakKa KKl CTYJIEHT PACITUCHIBACTCS B CIIEIIUAIIBLHOM KYypHAJE.

2. Bce MexaHWYecKHe HCIBITaHUSI MaTepUaNoOB MPOBOASTCS Y4eOHO-BCIIOMOTATEbHBIM
NEPCOHAIIOM Ha HCHBITATENIbHBIX MamuHax. CTyIeHT MOXeT paboTaTh Ha HCIBITATEIbHBIX
MallliHaX © YCTAaHOBKAaX TOJBKO C pa3pelleHdss W TI0J PYKOBOJCTBOM  IIPEIIOIaBaTEIs.
CryneHTaM 3ampeniaeTcsi CaMOCTOSTENIFHO BKITIOYATh M BHIKIIFOYATh MAITMHBI, IPOBO/IUTH KaKHe-
1100 omepaly Ha HUX U OCTaBJIATh UX 0e3 HaOIoIeHHs B mporecce padoTel. CTyJIeHTaM Takxke
HE pa3peniaeTcs OTIIy4aThes U3 1ab0paTOPHM J0 MOJTHOTO OKOHYAHHs Ja0OpaTOPHBIX padoT.

3. Bce wusmepeHus oO0pa3loB, HEOOXOAMMBbIE JUISI BBINOJHEHHs JIaOOPAaTOPHBIX
UCTIIBITAHUHN, MPOBOJATCS 10 YCTAHOBKM HMX B 3aXBaThl HCIBITATEIbHBIX MamiuH. M3mepeHus
00pa3IoB MoCcye UCTBITAHUS MOKHO TMPOU3BOANUTE TOJBKO TIOCIIE CHATHS TIOCIEAHUX C MAITUHBI.
Jlsise BU3yambHOTO OCMOTpa Pe3yabTaTOB HMCIBITAHUH MOXKHO TOAXOTUTH K MAIIWHE TOJBKO C
paspenieHus npernoaasatens. [Ipu nCoap30BaHUN CMEHHBIX TPY30B HE CIIEIYET CKIIAJBIBATh X
Ha Kparo CToJIa BO n30eKaHue MaJieHus U TPAaBMUPOBAHUS UMH OKPY)KAIOIITHUX.

4. TIlepen  HawagoM  pabOTBl  NPOBEPUTH  COOTBETCTBHE  TPYy30B  Ha
MasiTHUKE CHIIOM3MEpUTENS BEIMUMHE OXKUJAeMOM Harpy3ku 0Opu HCIbITaHuM oOpasma. He
paspelraercsi UCHBITBIBATh 00pa3lbl, TpeOyrolue Harpy3ku OoJsiblIel, YeM YKa3aHo B
TEXHUYECKOH XapaKTEPUCTHKE MAIIUHBI.
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5. Bei6op npucnocoOneHus IS 3aKperieHnst 00pas3IoB JOKEH COOTBETCTBOBATh THITY
oOpasua u Bugy nedopmanuu. [lepen myckoM MamiMHBI HEOOXOAMMO MPOBEPUTH HAIECKHOCTh
3aKperIeHUs UCIIBITYEMOT0 00pasia.

6. Ilpu mnpoBenenuu  7a0OpPAaTOPHBIX  WCHBITAHMNA  HENB3S  HAXOTUTHCA B
HETOCPEACTBEHHON OJIM30CTH OT IBMKYIIUXCS YacTe MamuHbl. [Ipyu ucnbplTaHUM XPYIKUX WA
3aKaJIeHHbIX O00pa3loB HEOOXOAMMO TOJb30BAaTHCS 3AIIMTHBIM JKPAHOM M3 OPraHUYECKOTO
CTEKJIa UM METaJUIMYECKOM 3aCIIOHKOM.

7. Kopnyc ucnpITaTeIbHON MAaIllMHBI TOJDKEH OBITh HalexkHO 3a3emiieH. [Ipu pabore Ha
MAaIIMHAX ¥ YCTAaHOBKAaX HEJb3s MPUKACATHCS K TOKOBEIYIIUM YacTsAM, a TAKXKe K AIEKTPOIIUTaM
U JJIEKTPOPYOMITHHUKAM.

8. 3ampemaercs NPOBOJUTb PEMOHTHBIE MEPOIPUSTHS, YCTPAHATh HEUCIPABHOCTH
AJIEKTPOOOOPYIOBAaHUS U YUCTUTh MAIIMHBI U YCTAHOBKM BO BpeMsi pabOThl WM KOIJlAa OHU
HaXOJATCS 110/ HAIIPSHKEHUEM.

9. Tlocne 3aBepuieHHs pabOTBl CTYOEHTBHl O00S3aHBI CcOOpaTh H3MEpUTETIbHBIC
WHCTPYMEHTBI, METOJMYECKHE MOocoOus U caaTh UX ydyeOHOMY jabopanty. B ciydae morepu
nocoOuii, MOpYM MHCTPYMEHTOB WU HCHBITATENBHBIX NPUOOPOB CTYACHTHI HECYT
MaTepuaIbHyI0 OTBETCTBEHHOCTD 33 HUX.

10. Ilpu wHapymeHun TpeOOBaHMM TEXHUKH OE30MACHOCTH CTYIEHT OTCTPAHSETCS OT
JMAIbHEWIEro BHIMOMHEHHUS JaboparopHoil pa®oTsl. Ecnu neilcTBus cTyneHTa HE MPUBENIH K
CEPbE3HBIM TOCIIC/ICTBUSAM, TO OH MOXET OBITh BHOBH JOMYIIEH K JTA0OPAaTOPHBIM 3aHSATHUSM
JIMIIB [IOCIIe TOBTOPHOTO MHCTPYKTAXKA.

3aoanus, nOpaooOK u nOCi1e008ameIbHOCMb GbINOIHEHUA PADOM bl

CornacHoO BBIIIEN3JI0)KEHHON METOAMUKHU:
1. TlpowusBecTH omnpenesaeHue BIaXHOCTb TPYHTOB.

Conep:xanue oT4éTa

1. Tema;

2. llenb paboTHI;

3. ®opMyIbl, COOTHOLIEHUS U TPaPUKH;
4. 3aKIr0vYeHnEe U BEIBOBI.

KonTpoJbHbIe BOPOCHI
1. Bunel nedopmaniuii rpyHTOB U NPUYHHBI, UX 00YCIOBIUBAIOIINE.

2. Ycnous s ONIpeieTIeHHsI TITyOHHBI C)KUMAaeMOU TOJIIH.
3. Uto Ha3pIBaeTCs MpEACIbHBIM COCTOSTHHEM MacCHBa TpyHTa?
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JlaGopaTopHnas padora Ne 8 (1,5 yaca)

Tema: [losieBble MeTOABI ONIPeieSIeHUS XapAKTEPUCTUK 1ePOPMHUPYEMOCTH U IPOYHOCTH
rpynroB. Onpenesienue ko3gdunuenta puiabTpanum 1MeckoB B TPyOKe creureo
Iean padoThi:
® (O3HAaKOMUTH CTYACHTOB C JIaGOpaTOpHBIMI/I U TOJICBBIMU MCETOAAMH OIIPCACIICHHUA (1)1/131/11(0-
MEXaHUYECKUX CBOWCTB I'PYHTOB;

® O03HAaKOMHTH OOYYAIOLIMXCS C OCHOBHBIMU METOJAaMH pacyera JedopMamnuid, MpOYHOCTH U
YCTOMYHMBOCTHU T'PYHTOB, a TAKXKE - IaBJICHUS TPYHTOB Ha OrpaXkJaroIue KOHCTPYKIUU

dopmupyembie KOMIIETEHIIHUT

Nunexc DopMyJIUPOBKA:

CIOCOOEH HCIMOJIb30BaTh B NPO(PECCHOHATIBHON JEATEIbHOCTH PACHOPSAUTENBHYIO U
OIIK-4 | mpoeKTHYI0 JOKYMEHTAalMlo, a TakKK€ HOpPMAaTHBHBIE IIPABOBbIE AaKThl B 00JacTu
CTPOUTENBCTBA, CTPOUTEIbHON MHIYCTPUHU M KWJIMIIIHO-KOMMYHAJIBHOTO XO351ICTBa;

crocoben Y4aCTBOBATh B UHKCHCPHBIX U3bICKAHUAX, H606X0,I[I/IMBIX 1A CTPOUTECIILCTBA

OIIK-5 .
1 PCKOHCTPYKIIMHU 00BEKTOB CTPOUTCIILCTBA U KUJIMITHO-KOMMYHAJILHOI'O XO34UCTBA,

TEOPETUYECKASA YACTb
OWIbTpallMOHHBIC CBOWCTBA IMECYAHBIX TPYHTOB MOTYT OBITH ONpEICIICHBI B TPYOKE
CIIELI'EO (puc. 5.6.2.).

COERR
5. 0
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T N

Puc. 5.6.2.
Tpy6xa CITELII'EO nns onpenenenus koapdunuenta GuapTpanun
[Tpu6op, nazpiBaemsblit Tpyokoit CITELII'EO coctout n3 ocHOBHOU TpyOkH 1, HY)KHEH KpBIIIKK 2
C CeTKOW 3, BEepXHEHW KPBIMKH 4 W CTEKISTHHOTO MEpPHOTO IMIMHApa 5. MepHBIH HHUIHHID
cHa0EH IIKaJIoN C IIeHOW AeneHus 1cM.
Xoxa padot

5.7.1. 3amomHuTh TpYOKy 1 WuCHBITYeMBIM TpyHTOM (eciu TpeOyercs OIpeaesnTh
koa(urmeHT GumpTpaIu B 00pasie ¢ HeHapyIIeHHOW CTPYKTYpOH, TO TpYOKY HaJlo BIaBUTh B
rpyHT). TpyOKy 3alOJHATH MECKOM MOCIOIHO (TI0 2 cM) IO BOAOH BO M30€KaHHE COPTUPOBKH
IIECKA, a TAK)Ke JJI yIaJICHMs 3aIlEeMIICHHOTO BO3yXa.

5.7.2. 3an0MHUTH MEPHBIA IWIMHIP BOAOH, IEpeBEpHYTH €ro HaJl TPYOKOH U yKpEnHTh B
BEPXHEH KpBIIKE TaK, YTOOBI TOPJBIINIKO €r0 OTCTOSJIO OT IOBEPXHOCTH TPYHTa B TpyOKe
npubimsuTensHo Ha 0,5-1MM.
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B takom Bue MepHBIN HUIMHIP Oy/eT aBTOMAaTUYECKHU MO ACPKUBATh HaJl
00pa310M ITOCTOSHHBII YpOBEHb BO/bl. Kak TOJIBKO BCIIEICTBUE NPOCAUYNBAHUS
BOJIbI Uepe3 00pasell, STOT YPOBEHb MOHU3ZUTCS, B MEPHBII LIMIUHAP IPOPBETCS
Iy3BIPEK BO3/yXa U COOTBETCTBYIOIIEE KOJIMYECTBO BOJIbI U3 HETO BBIHAET. DTUM
JIOCTUTAETCS MOCTOSHCTBO IPaIneHTa, YUCICHHOE 3HAaUeHHE KOTOPOTO PaBHO
eIMHUIe, T. K. B JAHHOM CIIy4ae Harop paBeH JnHe MyTH QuibTpanun. Eciu nocie ycTaHOBKH
HWIMH]IpA B HETO MPOPBIBAIOTCA KPYITHBIE My3bIPHKU BO3AYyXa, 3TO CBUJIETEIILCTBYET O TOM, UTO
TOPJIBIIIKO HMJIMHIPA HAXOJUTCS HA CIUIIKOM OOJBIIIOM PacCTOSIHMM OT MOBEPXHOCTHU TpyHTa. B
3TOM Cllydae HEOOXOAMMO BJIAaBUTh MEPHBIN LWJIMHIP HEMHOTO Tiy0xe U T0OUThCS, YTOOBI B
HEM 4epe3 BOAY MOJAHUMAIUCH TOJIbKO MEJIKHE MYy3bIPbKU BO3/yXa, CAEAYIOIINE OJIUH 3a IPYTUM
Ha OJJUHAKOBOM PacCTOSHUU.

5.7.3. Tlo nocTWKEHUM YKa3aHHOIO peXHMa 3aMEpUTh 10 LIKajie ypOBEHb BOJbI B
MEpPHOM ULMJIMHApPE, NYCTHTh CEKYHIOMEp W uepe3 ompenencHHoe Bpemsa (50-100c mms
CPEIHE3ePHUCTHIX IPYHTOB, 250-500¢ a5 TIMHUCTBIX IECKOB) 3aMEPUTHh BTOPON YPOBEHb.

5.7.4. TlogcuuTaTth KO3PPuIeHT GumpTpanuu no Gopmyne:

S _I:‘Q—? cM/c,

rae Q — o6beM Bojbl, IpodHIbTpoBaBIeiics 3a Bpems 7, cM°; T — BpeMst huiibTpanuy, C;F—
TJI0IIA b HOHEPEUHOTO CedeH s TPYOKH, CM2.
5.7.5. I1oBTOpUTH OMBIT HECKOJBKO pa3, JaHHble HAOIIOJACHUIN 3aHECTH B XKypHai (Tali.
5.7.5.) ¥ BBIYMCIINTH TI0 HUM CpeAHEe 3HaueHUe KodpPUImenTa GpuibTparim.
Tabnuna 5.7.5.
Kypnan onpenenenuii koapdummenta punsrpammu B Tpyoke CIIELTEO. ITnomans
TIOTEPEYHOTo ceueHus Tpyoku F = 25 cm?

Kpar- |Bpe- |O6bvem Koaddu- Temne-  |Cpennuit
Koe Msi LIUEHT patypa KO-
< |onHca-  |Quib- [mpoduib-  |puiabTpa- Bojbl, °C  |punueHt
% |Hme Tpa-  |TpoBaB- 11,
§ TPyHTa |[UH, |MIeHcA
= ¢ |Bomml, cM/c
T Q Ko t Ko
1 |Menko- |170 |10 0,0021 17
3epuuc- |282 |15 0,0019 0,0022
TBIN 86 20 0,0025
IECOK

Yacto Ha MepHOM ULWJIMHApPE ObIBAa€T HAHECEHAa BTOpas IlKaja, AEJEHUS KOTOpoil
MOKa3bIBAIOT OTHOIIEHHE 00BbeMa K IJIOLIaJIU IMONepeyHoro cedeHus Tpyoku. ITo sToil mikane
K03 umeHT (GUIbTpAlUU ONPEIENAIOT HEMOCPEACTBEHHO oTcueToM 3a Bpems T= 100c.
Hanpumep, ecau HavanbHbIM ypoBEeHb BOJBI B LHWJIMHApE OblL1 Ha nenenuu 1,5, a yepe3 100c
OITYCTHJICA 10 JesieHus 2,7, To Ko3PPUIHeHT GUibTpaluuu:

_27-15
P 100

JA. W. 3namenckuii mnpemioxkun HOBeIM BapuanT TpyOku CIIELI'EO, na3BaHHBIN
npudopom K®3. B ormuume ot TpyOkm CIIELII'EO sToT mpubop cHaOGkeH crennalbHbIM
npUcroco0IeHNEM, TTO3BOJISIONIUM POBOJUTH ONBITHI MPH PA3IMYHBIX HAMOPHBIX I'PaJHEHTax
(8 Tpyoke CIIELII'EO HamopHBIi rpaAeHT BCETIa paBEH SAMHUIIE).

=0,012 cm/C.
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Puc. 5.7.2.

[Tpu6op KD3 nnst onpenenenus koddduumenra punprpanuu: a — oOmui Bua npuodopa;
0 — pa3pe3 nmpubdopa B paboveM M IMOXOTHOM IOJIOKCHUH (TIOSICHECHHS CM. B TEKCTE)

[Mpubop K®D3 (puc. 5.7.2.) coctouT u3 (UIBTPALMOHHON TPYOKM M CHEIHAIBLHOTO
BUHTOBOT'O TEJICCKOMMYECKOTO MPHUCIIOCOOTICHUS, KOTOPOE CIYXKHT JUIsi HACBIIICHUS TPYHTa
BOJIOW W perynupoBaHus Hamopa. OIHOBPEMEHHO 3TO TMPHCIOCOOJIICHUE CIYXKHUT (QYTIIPOM
npuoopa.

OuibTpalluOHHAs TpyOKa COCTOMT W3 OCHOBHOM MeTajuiMueckod TpyOoku 1 c¢
3a0CTPEHHBIMH KpasiMH, JOHBINKA 2, KOTOpPOE HAJEBAaeTCs HA HIDKHIOI 4YacTh TPYOKH W
JATYHHBIX ceTOK 3. B BepxHeil yacTu TpyOKM yCTaHAaBIMBAeTCsS COCyH 4, M3TOTOBIICHHBIN W3
PO3pPayHOr0 OPraHMYECKOro CTEKJIA WM MOJIMCTUPOIIA, HA OAHOM CTOPOHE KOTOPOrO HaHECeHa
mikana oosema Q, a Ha Ipyroi — mIkansa

otaomenus —Q/P (rne F— rutomaap cevyenus cocyna). B aHe cocyna ycTaHOBIeH

MOMJIABOK S5 C JBYyMs KOHYCHBIMH KJIallaHaMH; HWKHHK KJIaraH aBTOMAaTHYECKH
peryaupyeT NOCTOSIHHBIM ypOBeHb BOABI B (DMIIBTPALIMOHHOM TpyOKe, a BEpXHUH HE JaeT BOJE
BBITEKATh M3 COCY/a MIPH CHATHH €T0 ¢ QMIBTPAIMOHHON TPYOKH.

Teneckonuueckoe NMPUCTIOCOOIEHUE COCTOUT M3 O0OWMBI 6, MMEIIEHl BHYTPEHHIOIO
pe3p0y ¥ cTakaHa 7, UIMEIOLIETO B OCHOBAaHUH HapyKHYIO pe3r0y. Kopryc crakana mMeeT mkany
HanopHoro rpaguenta (ot 0 mo 1) ¢ uenoit genenus 0,1. Teneckonuueckoe nMpucnocodIeHUE
3aKpBIBAETCS KPBIIIKOH 8.

Oo0opynoBanne U MaTepuasbl

- CYIIUJIbHBIN 1IKad;

- ¢papdopoBas cTynka,

- OanaHcupHbBIN KOHYC Bacumbena;

- QIIEKTPOHHBIC WITH TEXHHYECKHE BECHI C pa3HOBECAMH;
- DKCUKATOP;

- OIOKCBI;

- Tpyoka CIIELIT'EO.

Ykazanusa no mexnuke 6ezonacnocmu onsa cmyoenmoe npu npogedeHuu
aadbopamopuwix padom
1. JlaGopatopHbie pabOTHl TPOBOAATCS TOJ HAOIIOACHHEM MPENoAaBaTeNs WIn
nabopanTta. K BeIMogHEHHIO 1a00OpaTOpPHBIX PadOT CTYACHTHI JOMYCKAIOTCS TOJIBKO TOCIIEe
MPOCITYIIMBaHUS UHCTPYKTaXKa 1O TEXHUKE OE€30MacCHOCTU U MPOTHUBOIOKAapHBIM MepaM. [locie
MHCTPYKTaka KKl CTYJIEHT PACIIUCBIBAETCS B CIEIIMATILHOM JKypHAaJIe.
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2. Bce MexaHHM4ecKHe MCIBITaHUS MaTepUaoB MPOBOAATCA Yy4eOHO-BCIIOMOIaTEIbHBIM
NEPCOHATIOM HAa HCHBITATEIbHBIX MamuHax. CTyIeHT MOXeT paboTaTh Ha HCHBITATEIbHBIX
MallMHAaX M YCTAHOBKAaX TOJBKO C pa3pelleHuss W 1O0J PYKOBOJCTBOM IIpernojaBaTes.
CryneHTaM 3aIpelaeTcsi CaMOCTOSITENIbHO BKIKOYATh U BBIKIKOYATh MAIIMHbI, IPOBOIUTH KaKHe-
1100 omepaly Ha HAX U OCTaBJIATh UX 0e3 HaOoieHus B mporecce padoTel. CTyJIeHTaM Takke
HE pa3pelnaeTcsi OTIy4aThes U3 JabOpaTOPHHU 10 MOJTHOI0 OKOHYaHMsI Ja00paTOPHBIX padoT.

3. Bce wusmepeHuss oO0pa3loB, HEOOXOAWMBIE JUIsl BBINOJHEHHsS J1aOOPATOPHBIX
UCTIBITAHUH, MPOBOJATCS O YCTAaHOBKM MX B 3aXBaTbl MCIBITATENbHBIX MalliuH. V3MepeHus
00pa3LoB MOCIIE UCTIBITAHUSA MOKHO IPOU3BOANUTE TOJBKO IOCIHIE CHATHS MOCIEAHUX C MAalllUHbI.
Jl1sg BU3yaabHOTO OCMOTpa pe3y/bTaTOB UCHBITAHUN MOYKHO IMOAXOJAUTH K MAIIUHE TOJIBKO C
paszpeleHus npenojasatesisd. [Ipu ncnoib30BaHUN CMEHHBIX IPY30B HE CIEAYET CKIAAbIBATh UX
Ha Kparo CTOJIa BO U30€KaHKe NaJleHUs U TPABMUPOBAHUS UMHU OKPYKAIOLIUX.

4. [lepen  Havamom  paboOTBl  NPOBEPUTH COOTBETCTBME  TIpPy30B  Ha
MasiTHUKE CUJIOM3MEpUTENs BEIMUMHE OXUJAeMON Harpy3ku HOpu HclblTaHuM oOpasua. He
paspemaercsi UCHbITBIBATh 0O0pa3lbl, TpeOyroliue Harpy3ku OoJsibLIel, YeM YKa3aHo B
TEXHUYECKOH XapaKTEepUCTHKE MAIIUHBI.

5. Bri6op npucnocobsieHus Ui 3aKperuieHus: 00pa3loB JODKEH COOTBETCTBOBAThH THUITY
oOpasua u Bumy nedopmanmu. [lepen myckoM MamiHbl HEOOXOAMMO MPOBEPUTH HAJEKHOCTH
3aKperyIeHUs UCIIBITYEMOT0 00pasia.

6. Ilpu npoBeseHuH  J1a0OpPATOPHBIX  WCHOBITAHUNW  HENb3d  HAXOAUTbCA B
HETIOCPEACTBEHHON OJIM30CTH OT IBMKYIIUXCS YacTe MamuHbl. [Ipyu ucnplTaHUM XPYIKUAX WA
3aKaJleHHbIX O00pa3lloB HEOOXOIUMO TMOJb30BATHCS 3AILUTHBIM SKPAaHOM M3 OPraHMYECcKOro
CTEKJIa MJIM METANTNYECKOM 3aCTIOHKOM.

7. Kopnyc ucnbITaTenbHON MalIMHBI JOJDKEH ObITh HaJekHO 3a3emieH. Ilpu pabore Ha
MallliHaX U YCTAaHOBKAaX HENb3s MPUKACATHCSA K TOKOBEAYIIUM YacCTsIM, a TAKXKE K AJIEKTPOLIUTAM
U 3JIEKTPOPYOMIIBHUKAM.

8. 3ampemaercs NPOBOJUTh PEMOHTHBIE MEPONPUSITHS, YCTPAHATh HEUCIPABHOCTH
AIIEKTPOOOOPYIOBAHUS U YUCTUTh MAIIMHBI U YCTAHOBKM BO BpeMsi palOThl WM KOIJla OHU
HaXOJATCS MO HallPSHKEHUEM.

9. [Ilocne 3aBepmieHust paOOTBI CTYACHTHI 00si3aHBI cOOpaTh HM3MEpPUTEIbHBIE
UHCTPYMEHTBI, METOJIMYECKHEe MocoOusi M caaTh UX yuyeOHOMY sabopaHTy. B cinyuae motepu
nocoOuil, TOpYM HMHCTPYMEHTOB WM HCHBITATENbHBIX TNPUOOPOB  CTYICHTHI HECYT
MaTepHalbHYIO0 OTBETCTBEHHOCTD 3a HUX.

10. IIpu HapymeHHMH TpeOOBaHUI TEXHUKH OE30MACHOCTH CTYACHT OTCTPAHSETCS OT
JAIbHEWIEro BHINOJHEHHS JabopaTtopHoil pa®oTsl. Ecnu neiicTBus cTylneHTa HEe MPHUBENIH K
Cepbe3HBIM TOCIEACTBUSAM, TO OH MOXET OBIThb BHOBBH JIONMYIIEH K Ja0OpaTOpHBIM 3aHATHUSM
JUIIb TIOCJIE TOBTOPHOI'O MHCTPYKTAXA.

3(10(”{”}1, n0p}100K U NOC1e006amMe/IbHOCMb 6bINOJIHEHUSA p£160H1bl

[IpoOy rpyHTa ¢ HEHApYyLIEHHON CTPYKTYypoil O0TOOpaTh OCHOBHOW TPYOKOH, BIaBIMBas
€€ B IPYHT € MOMOIIBIO crienraibHoro npodoordopuuka. [Ipu mpoBeneHnu omnpiTa ¢ necyaHbIM
TPYHTOM HapyLIIEHHON CTPYKTYpbl Ha OCHOBHYIO TPYOKY HaJeTh JIOHBIIIKO C CETKOH U 3aTeM
yepe3 BepX HAIlOJHUTh TPYOKY IPYHTOM.

B Teneckonnueckoe mpucnocoONeHWE HAJIUTh BOAY U BpalleHHEM OOOMMBI MOJHSATH
CTaKaH B KpaillHEEe BEPXHEE MOJIOKEHHUE.

Ha nHO crakaHa moCTaBUTh TPYOKY C TPYHTOM M MEIUICHHO ONYCTHTH €r0 B HIDKHEE
MIOJIO’KEHUE JJIS HACBILICHMS TPYHTa BOJOM.
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Ha rpyHT momecTuTh JATYHHYIO CETKY W HAJeTh Ha TPYOKY COCyZ. YCTaHOBUThH CTaKaH
Ha HEOOXOJMMBII HalTOPHBIN TPAIUEHT, HATIOJIHUTH COCY BOJOH M 3aMEPHUTh ee TeMiepatypy. B
TAKOM BHUJEC COCYIl C TOIUIABKOM aBTOMATHYECKH MOJICPKUBACT HaJ TPYHTOM MOCTOSHHBIN
YPOBEHB BOJKI.

OnucanHBIM CIIOCOOOM TIPOBOJIAT ONPEICICHUE TPH JIF0OOM HaropHOM Tpanuente. [Ipu
HAIIOPHOM TPAJMCHTE, PABHOM CIUHUIIE, TEIECKOMWYECKUM IMPHUCTOCOOIICHUEM MOXKHO HE
MI0JIb30BAThCS, 3 (QUIIBTPALIMOHHYIO TPYOKY CTaBUTh HA JIFOOYIO POBHYIO TOBEPXHOCTb.

5.8.5. Bo BpeMms ombiTa 1O MmIKajle COCyAa OMPENCNIUTh O0BEM BOJIBI, MPOPUIBTPO-
BaBIIICHCSl 4Yepe3 TPYHT 3a Bpemsi I, W TPOBECTH pacdeT KodpuIueHTa (GUIbTpAIUN 10

dbopmyre:
, _864-Q

e
rae Q — o6beM mpodHIbTpOBaBIIEiicss BoAbl, cM>; T — BpeMs GHIbTpaUuH, ¢: F— mioman
TIOTIEPEYHOr0 ceueHus TpyOKH, paBHas 25 cM?, |— HaTOpHBII TPaIHEHT.

Conep:xanue oT4éTa

1. Tema;

2. llenb paboTHI;

3. ®opMyJIbl, COOTHOILICHHSI U TPAPHKH;
4. 3aKII04YCHUE B BEIBOJBI.

KonTpoJsbHbBIE BOPOCHI

1. Bwuas! nedopmanuii rpyHTOB U IPUYHHBL, UX 00YCIOBIMBAIOIIHE.
2. YcIoBHS I OTIPEIEICHNUS TITYOHHBI CKIMAaEMOW TOJIIIIH.
3. Uro Ha3bIBaeTcs NpeAeIbHBIM COCTOSSHUEM MacCUBa IpyHTa?
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JlabopaTopuasi padora Ne 9 (1,5 yaca)
Tema: [Ipenen miiacTu4HOCTH TPYHTOB. Onpenesienne rpanuubl Tekydectd WR LR (st
IJIMHUCTOTO0 TPYHTA)
Iean padoThi:
® (O3HAaKOMUTH CTYACHTOB C JIa60paTOpHBIMI/I U TOJICBBIMU MCETOAAMH OIIPCACIICHHUA (1)I/ISI/IKO-
MEXaHUYECKUX CBOWCTB I'PYHTOB;
® O03HAaKOMHTH OOYYAIOIIMXCS C OCHOBHBIMHM METOJIAMH pacyera aedopManuid, MpOYHOCTU U
YCTOMYMBOCTHU TPYHTOB, a TAKXKE - IaBJICHUSI TPYHTOB Ha OrpaXkJarolue KOHCTPYKIIUU
DopmupyeMble KOMIETEHIMH

Nunexc DopMyJIUPOBKA:

CIOCOOCH HCIONB30BaTh B MPOPECCHOHATIBHON MEATEIBHOCTH PACHOPSAUTEIBHYIO U
OIIK-4 |mpoeKTHYI0 JOKYMEHTAaIMIo, a TakkKe HOpPMAaTHUBHBIE IIPABOBBIE AaKThl B 0OJACTH
CTPOMTENBCTBA, CTPOUTEIbHON HHAYCTPUU U KWINITHO-KOMMYHAJIbHOTO XO35ICTBA;

crocoben Y4aCTBOBATh B MHKCHCPHBIX U3bICKAHUAX, HeO6XO,I[I/IMBIX IJIA CTPOUTECIILCTBA

OIIK-5 .
1 PCKOHCTPYKIIMHU 00BEKTOB CTPOUTCIILCTBA U )KUJIMIITHO-KOMMYHAJILHOI'O XO34UCTBA,

TEOPETUYECKASA YACTbD
[lonsiTue peaenn  MIACTUYHOCTU MPUMEHUMO  TOJIBKO  JUISl TJIMHUCTBIX TpyHTOB.  MXx
CYLIECTBYET JIBa: HA TPAHULE TEKYYECTH, UM BEPXHUM U pACKAThIBAHUS, WK HIKHUN. ['panunia
TEKY4YeCTH O3HA4aeT TO 3HAYEHHE BIJIAXKHOCTH, MPU KOTOPOM TIPYHT MNEPEXOJUT B TEKydee
cocrossHue. ['paHuneil packaThlBaHWs HA3bIBAIOT BIAXHOCTh, IPH KOTOpPOH obOpaselr
npUOOpeTaeT MIACTHYEeCKHUE CBOICTBA.

OnpedeﬂeHue ScpAarUuYybl meKyvecmu

['panunyy texkyuectu (BepxHMM mpenen) B Poccum omnpenensoT ¢ NOMOIIbIO KOHYyca
BacunseBa. B EC u CIIA npuHATEI Ipyrue METOAUKH.

s MOATOTOBKM K MCHBITAHUSIM JIENAlOT TpyHTOBYHO macty. OOpasern pasMUHAIOT
mratesieM B (appopoBoif yalike UM Hape3arT TOHKOM cTpyxkkoil. OtOuparot nopsaka 300 r
MOJIy4eHHOTO moiydadbpukaTta U pacTuparoT 4epe3 cuto ¢ ceTkoit Nel. [loroM BbIAEpKMBAIOT B
CTEKJIIHHOW TMocyJe MOJ KpbILKoOH 2 daca. JIMmHIOWO Biary ynamsioT, oOXHMas KOMOK,
MTOMEIICHHBIN B X/0 TKaHb.

s mpoBeieHKs OIBbITa HAMOIHSAIOT CTEKIISHHBINA CTaKaH A0 KPacB IOJYYEHHOM IacToM,
0e3 BO3MyXxa, BpOBEHb C KpasMmu. balaHCHpHBI KOHYC, CMa3aHHBIM Ba3eJIMHOM, ILUIABHO
oIyckaroT B crakaH. HeoOxoquMo 1oOUThCs, YTOOBI OCTpUE KOHYCA MOTPY3UIIOCh B TPYHTOBYIO
nacty Ha 10 Mmm 3a 5 c.

Ecnu rmyOuHa MeHblle - macTy AOCTaloT, J0OABISAI0 AMCTHILIMPOBAHHOW BOJIBI, U BCE
MOBTOPSIOT CHOBAa. Ecnin koHyc yien riry6sxe, To HacTy NOJCYIIMBAIOT HA BO3AYXE.

Korna pesynerar npocturayr, otOuparor 15-50 r© u ompenensiorT BIQXHOCTb IO
METO/IMKE BBICYIIMBAHUS 0 MOCTOSIHHOW MACCBHI.

Onpeodenenue epanuybl packamvl8aHus

KputepreM rpanuipl  packaTbiBaHUs (HMOKHUHM TIPENEN) CUUTAETCS Ta BIAXHOCTb, INPHU
KOTOpOM KOJIOACKH, CKaThbIBaeéMble U3 TPYHTA, MPHU AUaMeTpe 3 MM HauMHAIOT pacrajgaThCcsl Ha
KYCOYKH JUINHOH 3-10 mMMm.

CHauana roToBsT MacTy, KaK s OIbITa ¢ rpaHulen Tekydectu. [lotoM Ha cTekIssHHON
IUIACTHHE pPyKaMH KaTaloT XIYThl O TeX IOp, MOoKa He OyJIeT JOCTUTHYT HEOOXOIUMBIH
pesynbTaT. Kycouku koia6acok coOuparoT B OFOKC 10 JOCTHXKEeHUs Macchl 15-50 T 1 onmpenenstoT
BJIQ)KHOCTH BBICYILIMBAHUEM J0 IIOCTOSIHHOW MacCHhl.

OobopynoBanue 1 MaTepuaJIbl

- CYIIMJIBHBINA mKad;
- (hapdopoBas crymnka,
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- OanmaHCUpHBIN KOHYC BacuibeBa;

- DJICKTPOHHBIC WM TEXHHYECKHUE BECHI C PA3HOBECAMHU;
- OKCHKATOp;

- OIOKCBI;

- crekiio pazmepom 10x15 cm wm 15x20 cwm;
- CTYIIKa C PE3UHOBBIM IIECTUKOM;

- CUTO C OTBEpCTUSIMU 1MM;

- naboparopHas dapdopoBas Jalieuka;

- 1abopaToOpHOE CUTO C pa3MepoM sueeKk 1Mm;
- CIICLIMAJIbHEIM CTaKaHYHK;

- MMO/ICTaBKa IO]] CTIeUATbHBIA CTAKAHYHK;

- [ITaTelb.

Ykazanua no mexnuke 6ezonacnocmu 013 cmyoeHmoe npu npogeoeHuu
aadopamopHwix padom

1. JlabGoparopHble pabOTBI MPOBOMATCS TMOJ HAOIIOJCHUEM IPETOAABaTENs MU
nabopanta. K BblmonHeHUI0 1a00paTOpHBIX pabOT CTYIAEHTHl AOMYCKAIOTCA TOJIBKO IOCIe
MPOCITYIIMBAHUS UHCTPYKTaXKa IO TEXHUKE OE€30MacCHOCTU U MPOTHUBOIOKAapHBIM MepaM. [locie
MHCTPYKTakKa KKIbIA CTYJIEHT PACIIUCBHIBACTCS B CIEIIMAIILHOM JKypHAaJe.

2. Bce MexaHMuyeckue HCHBITAaHUS MAaTEPUATIOB MPOBOAATCA y4e€OHO-BCIIOMOTAaTENbHBIM
IIEPCOHAJIOM Ha HCHBITATENIbHbIX MamnHax. CTyleHT MoXeT paboTaTb Ha MCIBITATEIbHBIX
MallMHaX M YCTAHOBKAaX TOJBKO C pa3pelieHuss W TO0J PYKOBOJCTBOM IIpernojaBaTes.
CryneHTtaM 3aIpeliaeTcsi CaMOCTOSITENIbHO BKJIFOYATh U BBIKJIIOYATh MAIIMHBI, IPOBOJANUTh KaKHe-
an00 orepaly Ha HUX U OCTaBIIATh UX 0e3 HaOto1eHus B mpouecce padoTel. CTyAeHTaM Takke
HE pa3penraeTcs OTIy4aThbes U3 JJab0paTOpPUH JI0 TOJIHOTO OKOHYAHUs J1a00paToOpHBIX padoT.

3. Bce wusmepeHus oO0pa3loB, HEOOXOAWMBIE [UId BBINOJHEHHUS J1IAOOPAaTOPHBIX
UCIIBITAHUHN, MPOBOJATCS 10 YCTAHOBKM MX B 3aXBaThl WCIBITATEIbHBIX MamuH. M3mepeHus
00pa31oB MOCie UCTIBITAHUS MOKHO NMPOU3BOANUTE TOJIBKO MOCIJIE CHATHS MOCIEAHUX C MAIIUHBI.
s BU3yaqbHOTO OCMOTpa PE3YJIbTATOB MCHBITAHUM MOYKHO MOJIXOJWUTHh K MAIIMHE TOJBKO C
paspenienus npenojasarens. [Ipy ncnonb3oBaHUMM CMEHHBIX TPY30B HE CIIEAYET CKIIAJbIBATh MX
Ha Kparo CToJIa BO U30eXaHNe NaJieHNUs U TPABMUPOBAHUS UMU OKPY>KAIOILIUX.

4. ITepen HayajioM paboTsl MPOBEPHUTH COOTBETCTBHUE rpy30B Ha
MasiTHUKE CHJIOM3MEPHUTENS BEJIMUMHE OXHUAAeMON Harpy3ku MpH HchblTaHuu oOpasua. He
paspemraeTcsi UCHBITHIBATh 00pa3lbl, TpeOyroliue Harpy3ku OoJiblIel, YeM YKa3aHo B
TEXHUYECKOH XapaKTepUCTUKE MAIIUHEI.

5. BeiOop npucnocoGieHus sl 3aKperuieHus: 00paslioB JTO0JKEH COOTBETCTBOBATH THITY
oOpasua u Buay nedopmanuu. Ilepen myckoM MammHbl HEOOXOAMMO MPOBEPHUTH HAJIEKHOCTD
3aKpeIJICHHs UCTIBITYEMOT0 00pa3iia.

6. Ilpm mpoBemeHun  7aOOPATOPHBIX  HWCIBITAHUW  HENB3sSd  HAXOJIUTHCS B
HENOCPEJACTBEHHOMN OJM30CTH OT ABMXKYIIMXCS YyacTed MamuHbl. [Ipy HCIBITaHUN XPYNKUX WU
3aKaJIeHHbIX 00pa3l0B HEOOXOAMMO IOJb30BAaThCS 3ALIUTHBIM JKPAHOM H3 OPraHMYECKOro
CTEKJIa WM METAJUINYECKON 3aCTIOHKOM.

7. Kopryc ucnbITaTeabHON MalIMHbBI JOJDKEH OBITh HaJekHO 3a3emieH. [Ipu pabore Ha
MAaIIMHAX ¥ YCTAaHOBKAaX HEJb3s MPUKACATHCSI K TOKOBEIYIIMM YacTsM, a TAKXKE K AJIEKTPOIIUTAM
U JICKTPOPYOMIIbHUKAM.
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8. 3ampemaercs MNPOBOIUTH PEMOHTHBIE MEPOIPHUSITHS, YCTPAaHATh HEUCIHPABHOCTH
AIIEKTPOOOOPYIOBAHUS W YUCTUTh MAIIMHBI U YCTAHOBKH BO BpeMs pa0OTHI WM KOTJa OHU
HAXOJATCS 1OJ] HAIPSHKCHUEM.

9. Tlocme 3aBepmieHHsI pPaOOTBI CTYAEHTHl 00s3aHBI COOpaTh HW3MEPHUTEIbHbIC
WHCTPYMEHTBI, METOJUYECKHE MOCOOUS W claTh WX ydeOHOMY nabopaHty. B cmyuae morepu
nocoOuii, MOpYM MHCTPYMEHTOB WM HCHBITATENbHBIX HPUOOPOB CTYACHTHI HECYT
MaTepuaIbHyI0 OTBETCTBEHHOCTH 33 HUX.

10. IIpu HapymeHuM TpeOOBaHUI TEXHUKHM OE30HACHOCTH CTYAEHT OTCTpPaHIEeTCs OT
JAbHEHIIEr0 BBIMOJHEHHS J1abopaTopHOW paboTel. Ecnm neiicTBust CTyJqeHTa HE MPHUBEIH K
CEpbe3HBbIM IOCIEACTBUSAM, TO OH MOXET ObIThb BHOBb JONYIIEH K Ja0OpaTOpHBIM 3aHATHUAM
JMUIb TI0CJIE TIOBTOPHOI'O MHCTPYKTAXA.

3a0aHuﬂ, n0p}100l(' U NOC1e006ameIbHOCMb 6bINOSIHEHUSA paﬁombt

CormnacHo BbIILIEU3T0KEHHON METOUKU:
1. Ilpoussectu onpenenenue rpanul rekydectd wR LR (11 rimHucroro rpyHra).
2. Tlpoussectu ompeseneHue rpaHuLl Ipeesia MacCTUYHOCTH IPYHTOB.

Conep:kanue oT4éra

1. Tema;

2. llens paboTHI;

3. ®opMyJibl, COOTHOLIEHUS U IPaQUKH;
4. 3aKIr0vYeHne U BEIBOBI.

KOHTpOJII)HbIe BOIIPOCHI

1. Bunel nedopmaniuii rpyHTOB U NPUYHHBI, KX 00YCIOBIUBAOIINE.
2. YcioBus Ui ONpeeieHus TIyOMHbI CAKMMAaeMON TOJIILH.
3. Uro Ha3pIBaeTCs MpeAETbHBIM COCTOSTHUEM MacCHBa TpyHTa?
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JladoparTopHasi pa6ora Ne 10 (1,5 yaca)
Tema: Onpenesnenue ONTUMAJIBLHON BJIAKHOCTH U MAKCUMAJIbHOM IJIOTHOCTH TPYHTOB B
npubdope koncrpyxkuun JOPHUN
Iean padoThi:

® O03HAaKOMHTbH CTYJCHTOB C JJa0OPATOPHBIMU U TOJIEBBIMU METOJAMU ONpeAeTeHHUS (PU3UKO-
MEXaHUYECKUX CBOMCTB I'PYHTOB;

® O03HAaKOMHTH OOYYAIOLIMXCS C OCHOBHBIMU METOJAaMH pacyera JedopManuid, MpOYHOCTU U
YCTOMUMBOCTHU IPYHTOB, a TAKXKE - IaBJICHUs I'PYHTOB Ha OIpakJaroIiie KOHCTPYKLIUU
dopmupyemMble KOMIIETCHIIUH

Nunexc DopMyJIUPOBKA:

CIOCOOCH HCIONB30BaTh B MPOPECCHOHATIBHON MEATEIBHOCTH PACHOPSAUTEIBHYIO U
OIIK-4 |mpoeKTHYI0 JOKYMEHTAaIMlo, a Takke HOpMaTHBHBIE IPAaBOBBIE aKThl B 00JacTu
CTPOMTENCTBA, CTPOUTEIbHON HHAYCTPUHU U )KWJIMIIHO-KOMMYHAJIbHOT'O XO35ICTBA;

OIIK-5 crocoben Y4aCTBOBATh B MHKCHCPHBIX U3bICKAHUAX, HeO6XO,I[I/IMBIX IJIA CTPOUTECIILCTBA
1 PCKOHCTPYKIIMHU 00BEKTOB CTPOUTCIILCTBA U KUJIMITHO-KOMMYHAJIBHOI'O XO3$II>'ICTB8,;

TEOPETUYECKASA YACTbD

OnrtumainbHas BIaKHOCTb TPyHTa

OT BIQOKHOCTUM TPYHTA 3aBUCAT €ro JPYTU€ XapaKTEPUCTHKU: B TIEPBYIO OYEpe.b
€ro HecyIlas CocCOOHOCTh. Y BCEX IPYHTOB C MOBBIIIEHUEM BIIAKHOCTH HECYIas ClIOCOOHOCTh
YMEHbBILIAETCS, MCKJIIOYEHHE  COCTABIIAIOT  TOJBKO  KPYIHOOOJIOMOYHBIE  MOpPOABI U
KpYIHBIA rpaBenuCTblid necok. OJHAKO BBICYIIUTh BECh I'PYHT Ha CTPOMTENIBHOW IJIOIIAJKE,
YTOOBI MOBBICUTH €T0 HECYIIYI0 CIIOCOOHOCTh, HEBO3MOXKHO, TIOATOMY BJIaKHOCTh TPYHTA HAI0
MPUHUMATH KaK JAHHOCTHh M MPOCTO JAeNaTh MOMPaBKYy Ha YMEHbIIEHUE HeCyIleld CIOCOOHOCTH
TpyHTA.

Jliis paGoT 1Mo YIIIOTHEHHWIO TPYHTA BIAXHOCTh TaK K€ Ba)KHA, HO B 3TOM cllyyae ecTh
BO3MOXKHOCTh €€ u3MeHuTh. Korma roToBUTCSIEcCYaHas TMOAyImKa 1o  GYHAAMEHT WIH
JenaeTcsi oOpaTHas 3achIlKa MEeCKOM HIIM TIWHOM, 3aChIaeMblii TPYHT MOYKHO KaK MOJCYIIHUTD,
TaK Y YBJIAXHUTb. 1920

1900 —

1880 -

1860

1840 —

MnorHocTb ckeneta rpynTa, kr/ M’

1820 - | | | T
10 11 12 13 14 15 16

BnawHocTb rpyuTa, %

3aBHCUMOCTh MAKCHUMAJTBHOH IJIOTHOCTH TPYHTA OT BIIAYKHOCTH.

OOBIUHO MPHUXOTUTCS YBIAXKHATH TI'PYHT, YTOOBI MOBBICHUTH €r0 IUIACTHYHOCTB; 3TO
YCKOPSIET €r0 YIJIOTHEHHE.

TouHoe 3HaueHHe ONTHUMAJIBHOM BIAXKHOCTH JAJSI KOHKPETHOTO T'PYHTa OIpPENeNsioT B
7a0opaTopusx METOJOM CTaHJAPTHOTO VYIUIOTHEHHS: TPYHT HCHBITHIBAIOT TIPU  Pa3HOM
BII&KHOCTH M OIPEICISIIOT MPH KakoM €€ 3HAYCHWH JOCTUTAETCS MAaKCHMAaJIbHOE YIUIOTHEHHE.
OTO U ecTh ONTUMAaJIbHAs! BIAKHOCTH JJISl TPYHTA.

OpHEHTHPOBOYHBIC 3HAYCHUS ONTHMAIBHOW BIAXXHOCTH JJISI OCHOBHBIX THIIOB T'DYHTa
NPUBE/CHBI B TAOIHIIE:

I'pynT OnTumanbHas BIaXXKHOCTb, %o
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IIECOK 8-14

cyIech 9-15
CYTJIMHOK 12-18
rJIMHA 16-26

OnpeneneHue CTENCHN YIUIOTHEHHUS TPYHTA, TMPOBOJUTCS B paMKax KOHTPOJIS
BBITMIOJTHEHUS 3eMJISTHBIX Pa0OT M MPOBEPKU COOTBETCTBUS MOKa3aTesIe YIIOTHEHUS MPOSKTHBIM
3HaueHUsM. VI3MepeHust mpoBOASITCS B OCHOBAHWU KOTJIOBAHOB U TPAHIIEH, B TOM YHCIIE TIPH HX
o0paTHON 3achlllKe, a TaKXKe IPH CTPOUTEIHCTBE ABTOMOOMIBHBIX M JKeNe3HbIX jopor. B
mporecce padbor omnpeaesercs Kod()(UIMEHT YIUIOTHCHHUS, KOTOPBIA ITOKa3bIBaCT CTCIICHBb
COOTBETCTBUSl (PAKTUYECKOW IUIOTHOCTH MAaKCHUMAaJbHOM IIJIOTHOCTH, JI0 KOTOPOMl MOXKHO
VILIOTHUTh  TPyHT (MeTox  crapmaptHoro  ymwiotHenuss mo T'OCT  22733-2002).
Onpenenenre  MaKCUMaJbHOM  IUIOTHOCTH  MpPH  ONTUMAlIbHOM  BIAXHOCTH (METOAOM
CTaHJIAPTHOTO YIUIOTHEHHS) B TpyHTOBoM Jaboparopuun OO0 «['€onmpoeKTU3BICKAHUS
npoBoAsTcs Ha npubdope cranaaptHoro ymioTHeHus ['T 1.4.1. (I'eotek). IIponece ymnotHeHus
(mogbem-copoc, MOJICYET KOJINYECTBa yIapoB) MTOJTHOCTBIO aBTOMAaTU3UPOBaAH.
JInist MCTIIBITAHUST TPYHTa METOAOM CTaHaaptHoro yrutotHenus mo (IOCT 22733-2002)
UCTIONIBE3YIOT O0pa3Ilbl TPYHTA HAPYIICHHOTO CIIOKEHHUS, OTOOpaHHBIC U3 TOPHBIX BBIPAOOTOK.
Yucno mocienoBaTeIbHbIX UCHBITAHUN TPYHTA MPH YBEIMUEHUU €0 BIAKHOCTH JOJIKHO OBITH
HE MEHEE IATH, a TAK)Ke JOCTATOYHBIM JUIsI BHISBICHHS MaKCHMAaJIbHOTO 3HAYCHHS TUIOTHOCTH
CyXOro rpyHTa 1o rpaduKy CTaHJapPTHOTO YIIJIOTHEHUSI.

HeoOxomuMmast i OATOTOBKM TPOOBI TPyHTa Macca oOpaslia TpyHTa HapyIICHHOTO
CJIOKEHHMSI TIPH €CTECTBEHHOMN BIIAKHOCTHU JIOJKHA OBITH HE MeHee 10 Kr mpu HaW4YUH B TPYHTE
yactul, kpynHee 10 MM W He MeHee 6 Kr - MpPU OTCYTCTBHHM dYacTHI] KpymHee 10 mwm.
HcnpiTanue mTPOBOMAST, MOCIENOBATEIbHO YBEIMYMBAs BIIAXXHOCTh TPYyHTa HCIBITHIBAEMOM
npoOsr Ha 1-2% - s HecBA3HBIX TPYHTOB W Ha 2-3% - aus CBS3HBIX TPYHTOB.
HcnpiTanue crneayeT cuuMTaTh 3aKOHYEHHBIM, KOTJIa C TMOBBIIIEHHEM BIAXHOCTH MPOOBI MpHU
MOCIIEAYIONMUX JBYX HCIBITAHUSIX IPOUCXOJUT IOCIICI0BATEILHOC YMCHBIICHUE 3HAYCHUH
Macchl U MJIOTHOCTH YIUIOTHSEMOTo oOpaslia TPyHTa, a TakXKe, KOTrJaa IpU yaapax MPOHCXOAUT
OT)KaTUE BOJBI WM BBIICIICHUE PAKIKEHHOTO TpPyHTA dYepe3 COCAUHCHHS (POPMBIL.
[Io mnomydeHHBIM B pe3ynbTare  MOCIENOBATEIBHBIX  HWCIBITAHUNW  3HAUYCHUSIM
Ctposrt rpaduk 3aBUCUMOCTH U3MEHEHUS 3HAYCHHH IJIOTHOCTH CyXOTO TPYHTA OT BIAKHOCTH.

Oo0opynoBanne U MaTepuasbl

- CYIIMJIbHBIN 1IKag;

- ¢papdopoBas cTynka,

- OanaHcupHbIN KOHYC Bacumbena;

- QIIEKTPOHHBIC WITH TEXHHYECKHE BECHI C pa3HOBECAMH;
- DKCUKATOP;

- OIOKCBI;

- mpubope konctpykuuu JOPHUUN.

Ykazanua no mexnuke 6ezonacnocmu 0na cmyoenmoe npu npogedeHuu
nabopamopuvlx pabom

1. JlaGopatopHpie pabOTBI MPOBOAATCS TOJ HAOIIOACHUEM TpPENojaBaTes WIH
nabopanta. K BbIMONHEHHIO J1TaOOPAaTOPHBIX pabOT CTYAEHTHI JOIYCKAIOTCS TOJBKO MOCHE
MPOCITYIIMBAHKS HHCTPYKTAXKa 1O TEXHUKE OE30MaCHOCTH U MPOTHBOIOXKAPHBIM MepaM. [locie
WHCTPYKTaKa KKIBIA CTYJEHT PACIIUCHIBACTCS B CIIEIIHAILHOM JKypHAJIE.

2. Bce MexaHMuecKkre HCTBITAaHUS MAaTEPHAIIOB MPOBOIATCS y4eOHO-BCIIOMOTATEIbHBIM
MEPCOHAIIOM Ha HCHBITATeNbHBIX MamuHax. CTyleHT MoXeT paboTaTb Ha MCIBITATEIbHBIX
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MallliHaX M YCTAaHOBKAaxX TOJBKO C pa3pelleHus M I0J PYKOBOJCTBOM IPENOAaBaTels.
CryneHTaM 3ampeniaeTcsi CaMOCTOSTENIbHO BKIIIOYATh M BBIKIIIOYATh MAIIMHBI, IPOBOJIUTH KaKue-
an00 orepaly Ha HUX U OCTaBIIATh UX 0e3 HaOmoaeHus B npouecce padoTbl. CTyqeHTaM TaKkxke
HE pa3perraeTcs OTIydaThCsl U3 1a00paTOPUH 10 TIOJTHOTO OKOHYAHUS JTA00PATOPHBIX padoT.

3. Bce wu3mepeHuss o00pa3lnoB, HEOOXOAWMBIC [UIS BBIIOJHEHHUS JIAOOPAaTOPHBIX
UCTBITAHUH, MPOBOJATCS O YCTAaHOBKM MX B 3aXBaThl MCIIBITATEJIbHBIX MallMH. M3mepeHus
00pa3LoB MOCIIE UCTIBITAHUS MOKHO NPOU3BOAUTE TOJIBKO IOCIHIE CHATHS MOCIEAHUX C MAalllUHbI.
JUi BU3yalmbHOrO OCMOTpa pe3yJbTaTOB MCIBITAHUM MOKHO MOJIXOAWTh K MAalllMHE TOJBKO C
paspenieHus npenojaasatens. [Ipu ncnoab30BaHUU CMEHHBIX I'PY30B HE CIEIYET CKJIablBaTh UX
Ha Kparo CToJIa BO n30eKaHue MaJIeHUs U TPAaBMUPOBAHUS UMH OKPY)KAIOIIHUX.

4. TIlepen  wawagoM  pabOTBl  TPOBEPUTH  COOTBETCTBHE  TPY30B  Ha
MasiTHUKE CHIIOM3MEPUTENS BEIMYMHE OXUJAEMON HArpy3Ku NpW HCIbITaHUM oOpasma. He
paspemiaercsi HWCHBITBIBATH 00pa3ipl, TpeOylompe Harpy3kd OOJbIIed, dYeM yKa3aHO B
TEXHUYECKOH XapaKTEepUCTUKE MAIIUHBI.

5. Bri6op npucnocobsieHust Ui 3aKperuieHus: 00pa3loB JODKEH COOTBETCTBOBAThH THUITY
oOpa3ua u Buny nedopmanuu. [lepen myckoM MammHbI HEOOXOAMMO IPOBEPUTH HAEKHOCTh
3aKperIeHHs UCIBITyeMOoro o0pasia.

6. Ilpm mpoBenennun  7a0OpPATOPHBIX  WCHBITAHWNA  HENB3S  HAXOTUTHCA B
HETIOCPEACTBEHHON OJIM30CTH OT JBMKYIIUXCS YacTe MamuHbl. [Ipyu ucnplTaHIM XPYIKUAX WA
3aKaJICHHBIX O00pPa3loB HEOOXOJMMO TIOJB30BATHCS 3AIIUTHBIM SKPAaHOM M3 OPTraHUYECKOTO
CTEKJIa WM METAJNINYECKOHN 3aCIIOHKOM.

7. Kopnyc ucnbITaTenbHON MalIMHbBI JOJDKEH ObITh HaJlekHO 3a3emieH. [Ipu pabore Ha
MallliHaX U YCTAHOBKAaX HENb3s MPUKACATHCS K TOKOBEAYIIUM YacCTsIM, a TAKXKe K AJIEKTPOILIUTAaM
U 3JIEKTPOPYOMIIBHUKAM.

8. 3ampermiaercss NPOBOAUTH PEMOHTHBIE MEPONPUATHS, YCTPAHATH HEHCIIPABHOCTH
3NIEKTPOOOOPYOBaHUS W YMCTUTh MAIIMHBl U YCTAaHOBKM BO BpeMs pabOThl MM KOTJa OHHU
HAXOJATCS 1O/ HATIPSHKEHUEM.

9. TIlocne 3aBepuieHHst pabOTBl CTYAEHTBHI O00s3aHbI cOOpaThb H3MEpPUTENbHbBIE
WHCTPYMEHTHI, METOJIMYECKHE TOcOoOUsl M claTh MX ydeOHOMY sabopaHty. B crmyudae mortepum
nocoOWi, TOpYM WMHCTPYMEHTOB WJIM HCIHBITATENBHBIX TNPHUOOPOB  CTYIACHTHI  HECYT
MaTepHaIbHYI0 OTBETCTBEHHOCTD 3a HUX.

10. IIpu HapymeHuM TpeOOBaHUI TEXHUKH OE30MACHOCTU CTYAEHT OTCTpaHIEeTCs OT
JAIbHEWIIETro BHINOJHEHUsS JabopaTtopHoil pa®oTsl. Ecnu neilcTBus cTylneHTa He MPUBEIH K
Cepbe3HBIM TOCIEACTBUSAM, TO OH MOXET OBITh BHOBB JIONMYIIEH K Ja0OpaTOpHBIM 3aHATHUSM
JUIIb TIOCJIE TOBTOPHOI'O MHCTPYKTAXA.

3aoanus, nopadoK u noci1ed08ameIbHOCHYb 6bINOJHEHUSA PAOOHbl

CornacHo BBIIIEN3JI0)KEHHON METOANKHU:
1. TlpousBectu ompeneneHHe ONTUMAIBHOW BIQKHOCTH U MaKCUMAJIbHOW IJIOTHOCTH
rpyHTOB B nipudope koncTpykuuu JOPHUU.

Conep:xanue oT4éTa

1. Tema;

2. llens paboTHI;

3. ®opMyIbl, COOTHOLIECHHS U TPaUKH;
4. 3aKIroueHNEe U BEIBOEL.
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KonTposbHbIe BONPOChI

1. Bunsl nedopmaniuii rpyHTOB U MPUYHHBI, UX 00YCIOBIUBAIOIINE.
2. YcIoBHs Ui ONPEEICHUs TITYOHHBI CKMMAEMON TOJIIIIH.
3. Yto Ha3bIBaeTCs MpeesbHbIM COCTOSSHUEM MaccuBa rpyHTa?
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JladoparTopHasi pa6ora Ne 11 (3,0 uaca)
Tema: Onpenesenne nokaszaresiei 1e)0OpMUPyeMOCTH I'PYHTA CIIOCOOOM KOMIIPECCHHU B
ogomerpe
Iean padoThi:
® (O3HAaKOMUTH CTYACHTOB C JIaGOpaTOpHBIMI/I U TOJICBBIMU MCETOAAMH OIIPCACIICHHUA (1)I/I3I/IKO-
MEXaHUYECKUX CBOWCTB I'PYHTOB;
® O03HAaKOMHTH OOYYAIOIIMXCS C OCHOBHBIMHM METOJIAMH pacyera aedopManuid, MpOYHOCTU U
YCTOMYMBOCTU TPYHTOB, a TAK)KE - IaBJICHUSI TPYHTOB Ha Orpa)I1aroline KOHCTPYKIUU
DopmupyeMble KOMIETEHIMH

Nunexc DopMyJIUPOBKA:

CIOCOOCH HCIONB30BaTh B MPOPECCHOHATIBHON MEATEIBHOCTH PACHOPSAUTEIBHYIO U
OIIK-4 |mpoeKTHYI0 JOKYMEHTAaIMIo, a TakkKe HOpPMAaTHUBHBIE IIPABOBBIE AaKThl B 0OJACTH
CTPOMTENLCTBA, CTPOUTEIbHON HHAYCTPUH U KHJIMITHO-KOMMYHAJIbHOTO XO35IICTBA;

crocoben Y4aCTBOBATh B MHKCHCPHBIX U3bICKAHUAX, HCO6XO,I[I/IMBIX IJIA CTPOUTECIILCTBA

OIIK-5 .
1 PCKOHCTPYKIIMHU 00BEKTOB CTPOUTCIILCTBA U )KUJIMIITHO-KOMMYHAJILHOI'O XO34UCTBA,

TEOPETUYECKASA YACTD
Hacrosmas meronuka 1a00paTOpHOTO OMNPENEIICHUS CKUMAaeMOCTH PacHpoCTpaHseTcs
Ha TPYHTHI IPUPOJHOIO U HAPYIIEHHOTO CIIOKEHUS: MNIMHUCTBIE C MMOKA3aTeJIeM KOHCUCTEHIUU
IL > 0,25, npiieBaThie ¥ MEJIKHE TIECKH, a TaKXkKe 3aTOp(OBaHHBIC PA3HOCTH Ha3BAHHBIX TPYHTOB.
CrangapT He pacmpocTpaHseTcss Ha TJIMHHUCThIE TPYHTBHI, COJAEpIKalUue KPYMHOOOIOMOYHBIE
BKJIIOUEHUS C pa3MepaMu 3epeH 0ojiee SMM, a TakKe Ha MPOCaI0UHbIE U Ha0yXaroIlue IPyHTHI.

%
AN

R

N

| 2= B
a 6
Puc.6.6.1.
Komnpeccuonnstii nmpubop KIlp-1: koncTpykuus npudopa (a), ogometp (0)(TosicHEHUs CM. B
TEKCTE)

ITpu6op KIlIp-1 cocTout u3 ciaeayronux y3JIoB: CToIa, 0JJOMETpa U CEKTOPHOTO phlyara B
coope. Kopmryc omomerpa pazbeMHbIi; OH BKITtouaeT auuile 17 (puc.6. 6.1) BepxHIO 4acTh 2 U
nepdopupoBanHoe AHO 18. J[Huie M BepxHss YacTb CBHMHYHMBAIOTCS. 3a)KMMHOE KosbLo 19,
BBICOTOM 2,5CM, C TIIOIIAIBI0 TIOTIEPEUHOTO cedeHus 60 cM?, ToMeIaeTcst Ha ep(hopupoBaHHOE
JTHO W TpHWXKUMaercss CTsDKHbIM KoiblioM 20. IlepdopupoBaHHOE THO HMMEET KOJbLIEBBIE U
panuanbHble KaHaBKM, CIyXKallue A MOATOKAa BOJBI K OCHOBaHHMIO oOpaslia IMpU €ro
3aMauyMBaHUU.

Ha oOpazen HakmanpiBaeTcs mramn 22 U CBepXy MpuxuUMaeTcs appetupom 23.0mxomerp
B COOpaHHOM BHJI€ yCTaHAaBIUBaeTCs Ha cToje npudopa. [lonoxenue pukcupyercs mMTudTOM.

Harpyska Ha oOpasell ocyiecTBisieTcss Yepe3 CUCTEMY phIYaroB (C COOTHOILIEHUEM ILIeY
1:10) rpy3amu, ykiagplBaéMbIMM Ha IIOJBECKY 2, Uepe3 CEKTOp 5 M pamy, COCTOSIIYI0 W3
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HATSDKHOTO BMHTA 8, HWXKHErO Kopombicia 9, ctsixkek 11, BepxHero kopomeicia 13, ynopa 14.
Jns cosganms npasneHmss 0,25 Kr/cM? Ha TOABECKY CHEAyeT TMONOXKUTh Tpy3 1,26Kr, s
coznanms napienus 0,5 kr/cM? — no06aBUTH rpy3 Maccoil 1.5kr. Jlanee CTYNEHHM HarpysKu
TIPUKIIAIBIBATE U3 pacueTa 6kr Ha 1 k['c/cM?.

Koncrpykuus npubopa oOecneunBaeT mojady BOAbl K 00paslly CHHU3y U OTBOJ €e.
Kommnpeccronnbie mpuOopsl JOHKHBI YCTAaHABIMBATHCS B J1a00PaTOpUU Ha )KECTKOM OCHOBAHHH,
UCKJTIOYaroIieM BHOpaluio. [ opu30HTaIbHOCTh YCTAHOBKU MPUOOpa MpoBepsieTcs o YpoBHIO. B
NIOMEILEHUU BO BpEMS HUCIBITAHUHN JOJDKHA HOAAECPKHUBATHCS IOJOKUTENbHAs TeMIEpaTrypa.
HcnpiTanus c)KUMMaeMOCTH IPYHTOB CJIeIyeT MPOBOJAUTH B IMANa30HE JAaBICHUMN, ONpeAeIieMbIX
3aJJaHMEM M IIPOrpaMMOM HCCIIENOBAHMM, WJIM B IIpeaeiax IOJyTOPAKpPAaTHOM BEJIMYUHBI
YCIIOBHBIX pACYETHHIX JaBJICHUNH Ha TJIMHUCTBIE TPYHTHI, MEJKUWE M IMbUIEBAaThle IECKU
(pyxoBoacTBysick CI150-101-2004).

IIpoBepka ycTaHOBKH npudopa

[IpoBenenue ucnbITaHUM HAYMHAETCA C IPOBEPKU YCTAaHOBKHU Ipubopa:

- TOPU3OHTAIBHOCTH IOJIOKECHHUSI TAHEH CTOJIa;

- YPaBHOBEIIEHHOCTH CEKTOpa MepeMelieHus npoTuBoBeca 16 mo pe3roe prruara 15;

- YPaBHOBEIICHHOCTH PbIYaroB BEPTUKAJIBHOTO JABJICHHS (pbhlUar OJDKEH BBIXOJIUTH W3
paBHOBECHsI T0]1 BIUSIHUEM I'py3a Maccoit He 6oiiee S0r);

- MOJIOKEHUsI TPY30BOr0 Tpoca 4, KOTOpBIM JOKEH JiekaTh B KaHAaBKE ceKTopa 0Oe3
NEepeKpPYINBAHUS U U3THOOB.

TapupoBka npudopa

1./{nst TapupoBkH npudopa B pabouee KOJIbLO 3aJ0KUTh CHEUUAIbHBIN METAUIMYECKUN
BKJIAJIBIII, IOKPBITHIN € ABYX CTOPOH OyMaXHbIMU (UIBTPAMU, CMOYEHHBIMH BOJIOM.

2.ITpubop Harpyxats cTryneHsmu nasienus no 0,05 MIla go Heo6xoaumoii 1t oOpasia
Harpy3Kku (MakcuMallbHOe NaBieHue Ha Bkiaabi 1,0 MIla) ¢ Beaepxkkoil mo 2 MUH, 3aTeM,
pasrpyxatb B 00paTHON MOCIEA0BATEIbHOCTH.

3. Aepopmaruu mpubopa 3aMepsaTh MO MHIUKATOpPAM 4Yepe3 2 MUH I0Ciie HPUI0KEHUs
Harpys3Ku.

4. TapupoBKY ITPOBECTH TPEXKPATHO KaXKAbIN pa3 ¢ 3aMeHON (DMIBTPOB Ha HOBBIE.

5. Ilo pe3ynbTaTtaM TapupOBKH KOMITPECCHOHHOTO TPHUOOpa COCTABUTH TAOJIUIlY BETUINH
neopmanuii (T) NpH pa3IuYHbIX AaBIeHUX (Tabdm. 6.1).

OO6opynoBaHue U MaTepuaJbl

- CyLIWIBHBINA MIKad;

- (hapdopoBas crymka;

- OanaHcupHbIN KOHYC Bacumnbena;

- QIIEKTPOHHBIC MITH TEXHUYECKHE BECHI C pa3HOBECAMU;
- DKCUKATOP;

- OIOKCHI,

- komnpeccruoHHbIN npudop Kllp-1,

- 0JIOMETp;

Ykazanua no mexnuke 6ezonacnocmu 0na cmyoenmoe npu npogedenuu
aadbopamopuwix padom

1. JlaGoparopHble pabOTBl TPOBOAATCA TOJ HAOIIOJCHHEM TMpernoAaBaTens WIn
nabopanta. K BbIMOMHEHUIO TaO0OPAaTOPHBIX PabOT CTYAEHTHI JOMYCKAIOTCA TOJIBKO IOCIHe
MPOCITYIIMBaHUS UHCTPYKTaXKa 1O TEXHUKE OE€30MacCHOCTU U MPOTHUBOIOKAapHBIM MepaM. [locie
MHCTPYKTaka KKl CTYJIEHT PaCIUCBIBACTCS B CIIEI[UAIIBLHOM JKypHaJe.

2. Bce MexaHnueckue MCHBITAaHUS MAaTEPHAJIOB MPOBOIATCS y4eOHO-BCIIOMOTaTENbHBIM
MEPCOHAIIOM Ha HCHBITATeNbHBIX MaminHax. CTyleHT MOXeT paboTaTh Ha MCIBITATEIbHBIX
MalllMHaX H YCTAHOBKAaX TOJBKO C pa3pelieHus W T1OJ PYKOBOACTBOM TMpEroaBaTels.
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CryzaeHTaM 3alpemiaeTcsi CaMOCTOSATENIbHO BKIIIOYATh M BBIKIIOYATh MAIIMHBI, IPOBOANTH KaKHe-
1100 omepaly Ha HAX U OCTaBJIATh UX 0e3 HaOIoieHus B mporecce padoTel. CTyJIeHTaM Takke
HE pa3perraercs OTIydaThCs U3 1ab0paToOpuu J0 TOTHOTO OKOHYAHUS JTa00paTOPHBIX PaboT.

3. Bce wu3mepeHust o00pa3noB, HEOOXOAWMBIC [UIS BBIIOJHEHHS JIAOOPAaTOPHBIX
UCTIBITAHUHN, MPOBOJSATCS O YCTAHOBKM MX B 3aXBaThl MCIBITATENbHBIX MamiuH. V3mepeHus
00pa3IoB MMOCIE UCIBITAHUS MOXKHO IPOU3BOJIUTH TOJBKO MOCIIE CHATHS MOCIEAHNUX C MAIIUHBIL.
Jlns BU3yaJbHOTO OCMOTpa PE3YJIbTATOB HCIBITAHHH MOXHO MOJXOIUTH K MAalIMHE TOJBKO C
paspemenus npenogasatens. [Ipy UCHONb30BaHUN CMEHHBIX TPY30B HE CIIEIYET CKIAIbIBaTh UX
Ha Kparo CToJIa BO M30eKaHNe NaJICHNUs M TPABMUPOBAHUS UMH OKPYKAFOIIHX.

4. TIlepem  wHawazoM  pabOTbl  TPOBEPUTH  COOTBETCTBHE  TPYy30B  Ha
MasiTHUKE CHIIOM3MEPUTENS BEIMUMHE OXKUJAeMON Harpy3ku 0pu HCIbITaHuM oOpasma. He
paspemiaeTcsi WCHBITBIBATH 00pa3ipl, TpeOylolMe Harpy3Kd OOJbIIeH, 4YeM YyKa3aHo B
TEXHUYECKOH XapaKTEPUCTHKE MAIIHHEI.

5. Beibop mpucriocoOneHust ISl 3aKpeIvieHHus 00pa3IoB J0JKEH COOTBETCTBOBAThH THUILY
obpasua u Buay aedopmanuu. Ilepen myckom MammHbI HEOOXOAMMO TPOBEPUTH HAJICKHOCTD
3aKpeIUIeHUs UCTIBITYEMOTro 00pa3iia.

6. Ilpm mpoBemeHMHM  JTa0OPAaTOPHBIX  MCHBITAHWUI  HENb3d  HAXOJUTHCS B
HETIOCPEACTBEHHOW OJIM30CTH OT JBMXKYIIUXCS YacTe MamuHbl. [Ipr UCIIBITAHUN XPYIIKUX WA
3aKaJICHHBIX O00pPa3loOB HEOOXOJMMO TI0JB30BATHCS 3AIIUTHBIM SKPAaHOM M3 OPTraHUYECKOTO
CTEKJIa WM METANINYECKOHN 3aCITOHKOM.

7. Kopnyc ucnbITaTeIbHON MalllMHBI T0JKEH ObITh Ha/lexkHO 3a3zemieH. [Ipu pabore Ha
MalllHaX U YCTaHOBKAaX HENb3s MPUKACATHCS K TOKOBEIYIIUM YacTsIM, a TAKXKE K AJIEKTPOLIUTAM
1 2JIEKTPOPYOHIIbHUKAM.

8. 3ampemiaercss NPOBOJAUTH PEMOHTHbIE MEPONPUATHS, YCTPAHATh HEUCIPABHOCTH
ANEKTPOOOOPYAOBAaHHS W YHCTHTH MAIIMHBI M YCTAHOBKH BO BpeMsi paOOTHl WM KOTJa OHH
HaXOJATCS 110/ HANIPSDKCHUEM.

9. [Ilocne 3aBepmieHusi pabOTBI CTYACHTHI 00si3aHBI cOOpaTh HM3MEpPUTEIbHBIC
WHCTPYMEHTHI, METOJIMYECKHE MOCcOoOusl M claTh MX ydeOHOMY sabopaHty. B cimyuae motepu
nocoOWi, TOpYM WMHCTPYMEHTOB WJIM UCIHBITATENBHBIX TNPHUOOPOB  CTYIACHTHI  HECYT
MaTepHaIbHYI0 OTBETCTBEHHOCTh 32 HUX.

10. IIpu HapymeHuM TpeOOBaHUN TEXHUKM O€30MAaCHOCTH CTYAEHT OTCTpaHSEeTCs OT
JAIbHEWIIEro BHINOMHEHHs JabopaTtopHoil pa®oTsl. Ecnu neicTBusl cTylneHTa HEe MPHUBENIH K
Cepbe3HBIM TOCIEACTBUSAM, TO OH MOXET OBITh BHOBB JIONYIIEH K Ja0OpaTOpHBIM 3aHATHUSM
JUIIb TIOCIIE TOBTOPHOI'O MHCTPYKTAXA.

3aoanus, nopadoK u noc1e008ameIbHOCHYb 6bINOJHEHUA PAOONbl

CoracHO BBITIEU3T0KEHHOW METOIUKH
1. TlpousBecTu ompeneneHue Tmoka3aTeneld AePOPMUPYEMOCTH TpyHTa CIOCOOOM
KOMITPECCHUHU B OJIOMETpE.

Conep:xanue oT4éTa

1. Tema;

2. llenb paboTHI;

3. ®opMyIbl, COOTHOIIEHUS U TpaduKu;

4. 3aKIr04YeHne U BEIBOIBI.

KonTposbHbIe Bonpockl
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1. Bwuasl nedopmanuii TpyHTOB U IPUYHUHBL, UX 00YCIOBIMBAOIIHE.
2. YcioBus Ui ONpeAeIeHus NIyOHHbBI COKUMAeMOW TOJIIIH.
3. Uro Ha3bIBaeTcs MpeAeIbHBIM COCTOSHUEM MacCHBa IpyHTa?
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JladoparTopHasi pa6ora Ne 12 (1,5 yaca)

Tema: OnpeneseHue NPoOCaT0YHOCTH JECCOBBIX TPYHTOB METOJA0M JIBYX KPHBBIX
Hean pa6oTbI:
® 03HAaKOMHTb CTYACHTOB C JJAOOPAaTOPHBIMU U TOJEBBIMH METOJAMU OIpeneieHus: GUu3uKo-
MEXaHUYECKUX CBOMCTB I'PYHTOB;
® 03HAaKOMHUTH OOYYaIOIIMXCSl C OCHOBHBIMHU METOAAMM pacyeTa AepopMmaiuii, IpOYHOCTH U
YCTOMYMBOCTU IPYHTOB, @ TAKXKE - IaBJICHUs TPYHTOB HA OIPa)Kaol1e KOHCTPYKIUU
dopmupyemble KOMIIETEHIIUH

Nunexc DopMyJIUPOBKA:

CIOCOOEH HCIMOJIb30BaTh B NPOPECCHOHATIBHON JEATEIbHOCTH PACHOPSAUTENBHYIO U
OIIK-4 |mpoexkTHYI0 JOKYMEHTAIMI0, a TaKK€ HOPMAaTHUBHBIC IPABOBBIE AKThl B OOJIACTH
CTPOMTENBCTBA, CTPOUTEIbHON HHAYCTPHUH U )KWJIMIIHO-KOMMYHAJIbHOT'O XO3511CTBa,

cIrocooeH Y4aCTBOBATh B MHKCHCPHLIX M3LICKAHUAX, HGO6XOI{I/IMBIX AJid CTPOUTECIILCTBA

OIIK-5 .
1 PCKOHCTPYKIIMHN 00BEKTOB CTPOUTCJILCTBA U KUJIMITHO-KOMMYHAJIBbHOI'O XO35UCTBA,

TEOPETUYECKASA YACTDH

1.Beipe3aTh U3 MOHOIUTA oOpa3el] C MOMOIIbIO PEXYIIEro KOJblla, KaK OMMCAHO B
nabopaTopHoi padote Neb.

2.0mpenenuTh BIQKHOCTh 00pa3lia BECOBBIM CIIOCOOOM M IUIOTHOCTH METOJIOM
PEeXYIIEro KoJbLa.

3.IIpoussectu cOopky mpudopa.

4.0uH 00pa3er] UCTIBITHIBAT 110 METOY OAHON KPUBOH, H3JI0KEHHOMY B JTAOOpaTOPHOMH
paboteNe6. Jlns mpemoxpaHeHuss IpyHTa B IpPUOOpE OT BBICBIXaHHMs OOJOXKUTh LMIMHIP U
NOpUIeHb NPUOOpPa BIAXKHON BaTOM.

5.Bropoii obpaszer; 10 ero Harpy3Kd 3aMOUYUTH /O IOJHOTO BOJIOHACHIIIEHUS; HAYaTh
3aMayMBaHUE HE MEHee YeM 3a 3 4 JI0 MepeAayu MepBOM CTYNEHM JaBJIE€HUS MPHU MCTIBITAaHUIX
JNECCOBUIHBIX Cymneced M 6 4 — TpHU HCIOBITAHUAX JECCOBUIHBIX CYIVIMHKOB M TIJIMH;
3aMayuBaHuE MPOBOJUTH CHU3Y.

6.CTyrneHu JaBlieHUs IPU MCIIBITaHUSAX 00pa3loB nmpuHuMaTh paBHbMU 0,05 Mlla; ecnu
BennunHa P < 0,15 MIla, crynenn nomxusl 661Th 0,025 MITa.

7. Kaxnyro cTyneHb NaBi€HHS BbLIEPKATh /10 YCJIOBHOW cTabwin3anuu Jedopmaruu
obpasia — 0,01mMm 3a 3 u.

8. Tlocne mpunokeHus Kax10i CTYNEeHU JIaBJICHUS MPOBOJUTH OTCUYETHI 110 UHIUKATOPY
yepe3 5,10,30 MuH OT Hayasla UCTIBITAHUH, 3aTEM Yepe3 KaX/Iblii yac 10 KOHIIa pabodero JHs, a B
MOCJIEIYIONIUE JHU — Yepe3 Kaxable 3 U 10 YCIOBHOM cTa0uan3anuu aedopmaruu.

9. Pe3ynbTathl 3anucath B xKypHai (Tadm. 8.6.1).

10. Tlocne oxkoHYaHHUS HCHBITAHUNA PA3TPY3UTh MPHOOPHI, ONPEAETUTh IJIOTHOCTh H
BJIAYKHOCTH 00pa3IOB MOCTIE OMbITA.

11. Benu4yuHBl OTHOCUTEIBHOM NPOCATOYHOCTH ONPEAEINUTh KAaK PA3HOCTh 3HAYECHUU
OTHOCHUTEJIBHOTO CXKaTus 8 MPH JaHHOM JIaBI€HUHU 00Pa3lioB B BOJO-HACHIIIIEHHOM U MPUPOHOM
COCTOSTHUSIX, 3Hasl, YTO:

rne Ah— aOcomroTHas nedopmaris rpyHTa MpU JaHHOM JaBiieHHH; No — BBICOTAa TPYHTA C
MPUPOIHON BIAXXHOCTHIO MPU MPUPOTHOM JABICHUU.

12. Tlo BennuMHAM OTHOCHUTEIBHOH AedopManuu 00pa3ioB MOCTPOUTH 3aBUCUMOCTH €
=f(P) c¢ oroOpaxeHueM mpocanouHbix aedopmaumii (puc. 7.6.1.). Macmrader: I
oTHocuTtenbHOro cxkatus (rmo Beprukain) 0,01 MIla — 10mwm; s gaBiaeHus (MO0 TOPU3OHTAIIH )
0,1 MIla — 20mm.
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Puc. 7.6.1.

KpI/IBBIC HUCHBITAHUN IIPOCaAJOYHOCTHU JICCCOBBIX TPYHTOB IIO CXEME€ JIBYX KPHUBBIX,

MOCTPOCHHBIE B KOOpIMHATax: KO3()(UIMEHT OTHOCHTENbHOH naedopmammu obpasna €

nasieHue P. KpuBbple OTHOCHTENBHOIO CKaTUA IpyHTA: | - IpU NPUPOJHON BIIAXKHOCTH; 2 - B
BOJIOHACBIIICHHOM COCTOSIHUM; 3 - JIOINOJHUTEIIBHOE OTHOCUTEIIBHOE CXKAaThE B pE3yJbTare

3aMaduBaHUs.

13. Pe3ynbTarel onpeneaeHus OTHOCUTEIbHONW MPOCaJOYHOCTH BBIPA3UTh C TOYHOCTHIO

1o 0,001.

Tabnuna 7.6..1. XKypuan onpeneneHus npocagoyHOCTH

ITpuGop Ne
BeicoTa konbla, cM

I[I/IaMCTp KoOJiblia, CM

IImomane KoJbIIA, om?

O6beM KOJIbIa, CM°

Macca koabna, r

1

2,0

40
80

120

Macca rpynTa ¢ konbsiom, r 230,4

Macca rpyHra, r

110,4

[TnoTHOCTH TBEpmOM (hazbl rpyHTa,
r/em® 2,68

EcrecTBeHHass BIaKHOCTH JIO0 OTBITA,
% 10

EcrecTBeHHass BI@XHOCTb  IOCIE
ombITa, % 28

[I1oTHOCTH TpyHTa JO  OIBITA,
r/cm®1,38

[I10THOCTH TpyHTa TIOCHE OIIBITA,
r/cm®1,89

Koapduuuent  mopucroctu a0
ombiTa 1,14

Koadduuuent mnopuctoctu mocine
ombiTa 0,81

[Ipuponnoe nasnenue, MIla 0,05
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Nup = Ah/ho
20.07.110.00 |0 0 0,05|5,875|0,455 10,015 |0,440 |19,56 (0,926 0,869 |0,058
2007 0,5 1,0{0,1 5,420(0,900 (0,030 (0,870 (18,12
15 2,0/0,15 (4,975|1,445 (0,045 (1,400 |16,99
zamaun- |0,2 4,430(1,940 {0,060 |1,880
BaHME 0,2 3,935(3,010 3,010
2,865

OO6opynoBaHue U MaTepuaJbl

- CYIIUIIBHBIN 1IKad;

- (hapdopoBas cTymka;

- OanaHcupHbIN KOHYC Bacumbena;

- QIIEKTPOHHBIE WIIM TEXHUYECKHE BECHI C pa3HOBECAMH;
- DKCUKATOP;

- OIOKCHI,

- OJIOMETD;

Ykazanua no mexnuke 6ezonacnocmu 0na cmyoenmoe npu npogedeHuu
aadbopamopuvix padom

1. JlabGoparopHble pabOTBI MPOBOMATCS TMOJ HAOJIOJCHUEM MpernoAaBaTesiss MU
nabopanta. K BbIosHEHHIO J1TaOOPAaTOPHBIX pabOT CTYAEHTHI JIOMYCKAIOTCS TOJIBKO TIOCHe
IPOCITYIINBaHUA UHCTPYKTaXa MO TEXHUKE 0€30MacHOCTH U MPOTUBONOXKAPHBIM MepaM. [locne
WHCTPYKTaXKa KaXIbIH CTYJCHT PACITUCHIBAETCS B CIICIIHATBHOM JKypHAJe.

2. Bce MexaHWYecKHe WCIBITAaHUSI MaTepUaNOB MPOBOAITCS YIeOHO-BCIIOMOTATEEHBIM
NIEPCOHATIOM Ha HCHBITATeNIbHBIX MamuHax. CTyIeHT MOXeT padoTaTh Ha WCIBITATEIbHBIX
MalliHAaX © YCTAaHOBKAaX TOJBKO C pa3pelieHHus € TI0J PYKOBOJICTBOM TIPEIOJaBaTEIIsl.
CryneHTaM 3ampeniaeTcsi CaMOCTOSTENbHO BKIIIOYATh M BHIKIIOYATh MAILIMHBI, IPOBOIUTH KaKue-
1100 omepaly Ha HAX U OCTaBJIATh UX 0e3 HaOoeHus B mporecce padoTel. CTyIeHTaM Takke
HE pa3penraeTcs OTIIydaThes U3 1a00paTOpHUU A0 MOJHOTO OKOHYaHHS J1a00paTOPHBIX padoT.

3. Bce wusmepeHuss o00pa3lnoB, HEOOXOAWMBIC [UIS BBIIOJHEHHUS J1IAOOPATOPHBIX
UCTIBITAHUHN, MPOBOJSATCS O YCTAHOBKM MX B 3aXBaThl MCIBITATENbHBIX MaliuH. V3MepeHus
00pa3LoB MOCIIE UCTIBITAHUS MOKHO NPOU3BOANUTE TOJIBKO MOCIJIE CHATHS MOCIEAHUX C MAaIlIUHBI.
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Jlns BU3yaJqbHOTO OCMOTpa pe3yjbTaTOB MCHBITAHUN MOKHO MOAXOAWUTH K MAaIlMHE TOJBKO C
paszpeleHus npenojasatesisd. [Ipu nCnoib30BaHUN CMEHHBIX IPY30B HE CIEAYET CKIAAbIBATh UX
Ha Kpalo CToJIa BO n30eKaHue MaJeHus U TPAaBMUPOBAHUS UMH OKPY)KAIOIIHUX.

4. TIlepem  wHawazoM  pabOTBl  TPOBEPUTH  COOTBETCTBHE  TPY30B  Ha
MasiTHUKE CUJIOM3MEPUTENIS BEIMUMHE OXUAAEMOM HArpy3Ku Ipu HchbITaHMM oOpasua. He
paspeliaeTcsi HUCIBITBIBATH 00paslbl, TpeOyroliue Harpy3kud OoJibliei, 4YeM YKa3aHO B
TEXHUUYECKOM XapaKTepUCTUKE MAIIUHBI.

5. Beibop npucnocobieHust As 3aKpervieHusi 00pasIoB JOJKEH COOTBETCTBOBATH THUITY
oOpa3ua u Buay aedopmanuu. [lepen myckoM mamuHbl HEOOXOIUMO MPOBEPUTH HAIEKHOCTH
3aKperyIeHUs UCIIBITYEMOT0 00pasia.

6. Ilpu nmpoBenenuu  7a0OpPAaTOPHBIX  WCHBITAHWNA  HENB3S  HAXOIUTHCA B
HEIOCPEACTBEHHON OJM30CTU OT IBMXKYLIMXCA YacTed MamuHbl. [Ipy ucnbITaHuK XpynKuX Win
3aKaJIeHHBIX O00pa3loB HEOOXOJMMO TIOJB30BATHCS 3aIIUTHBIM SKPAaHOM M3 OPTraHUYECKOTO
CTEKJIa UM METaJUIMYECKOM 3aCIIOHKOM.

7. Kopmyc ucnbITaTebHON MAalllMHBI TOJDKEH OBITh HalexkHO 3a3emiieH. [Ipu pabore Ha
MAaIIMHAX ¥ YCTAaHOBKAaX HEJb3s MPUKACATHCSA K TOKOBEAYIIUM YacTsIM, a TAKXKe K AIEKTPOIIUTAM
U DJIEKTPOPYOUITHbHUKAM.

8. 3ampemaercs NPOBOJUTh PEMOHTHBIE MEPOIPUSITHUS, YCTPAHATh HEUCIPABHOCTH
AJIEKTPOOOOPYIOBAaHUS U YUCTUTh MAIIMHBI U YCTAHOBKH BO BpeMsi pabOThl WM KOIJA OHU
HaXOJATCS 10/ HAIIPSHKEHUEM.

9. [Ilocne 3aBepmieHust paOOTBI CTYACHTHI 00si3aHBI COOpaTh H3MEPUTEIbHBIC
MHCTPYMEHTHI, METOJIMYECKHEe MocoOusi M caaTh UX yuyeOHOMY jabopaHTy. B cimyuae motepu
nocoOui, MOpYM HMHCTPYMEHTOB WJIM HCHBITATENbHBIX TNPUOOPOB  CTYIAEHTHI HECYT
MaTepUaIbHYyI OTBETCTBEHHOCTD 32 HUX.

10. IIpu HapymeHuM TpeOOBaHUI TEXHUKHM OE30MACHOCTH CTYAEHT OTCTpaHseTcs OT
JAIIbHEWIIET0 BHINOJHEHUS jJabopaTtopHoil pa®oTsl. Eciy neiicTBusl cTylneHTa HE MpHUBENIH K
Cepbe3HBIM TOCIEACTBUSAM, TO OH MOXET OBbITh BHOBb JIONYIIEH K J1a0OpaTOpHBIM 3aHATHUSM
JIMUIb TIOCJIE TOBTOPHOI'O MHCTPYKTAXa.

3aoanus, nOpaOOK u nOC1e008amMeIbHOCHYb 6bINOTHEHUA PAOONbl

CornacHoO BBIIIEN3JI0KEHHON METOAMUKHU:
1. TlpousBecTu ompeneneHUe MPOCaTOYHOCTH JIECCOBBIX T'PYHTOB METOAOM JBYX
KPHUBBIX.

Conep:xanue oT4éTa

1. Tema;

2. llens paboTHI;

3. ®opMymbl, COOTHOILIEHHS U TPaUKH;
4. 3aKJIFOYEeHHNE U BBIBOJIBI.

KonTpoJbHbBIe BOPOCHI
1. Bwuas! nedopmanuii rpyHTOB U HPUYHUHBL, UX 00YCIOBIMBAIOIIHE.

2. YcnoBwus Ajis ONpeneeHus TTyOMHBI CKUMaeMON TOJIIIIH.
3. Uto Ha3pIBaeTCs MpEAeIbHBIM COCTOSTHUEM MacCUBa TpyHTa?
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JladoparTopHasi pa6ora Ne 13 (1,5 yaca)
Tema: Onpenesienue nokazareJieid NPOYHOCTH ITPYHTA B MPUOOPeE OHOIJIOCKOCTHOTO cpe3a
Hean pa6oTbI:
® 03HAaKOMHTb CTYACHTOB C JJAOOPAaTOPHBIMU U TOJEBBIMH METOJAMU OIpeneieHus: GUu3uKo-
MEXaHUYECKUX CBOMCTB I'PYHTOB;
® 03HAaKOMHUTH OOYYalOIIMXCS C OCHOBHBIMHU METOJAMU pacyera AepopMaliuii, IpOYHOCTU U
YCTOMYMBOCTU IPYHTOB, @ TAKXKE - IaBJICHUs TPYHTOB HA OIPa)Kaol1e KOHCTPYKIUU
dopmupyemble KOMIIETEHIIUH

Nunexc DopMyJIUPOBKA:

CHOCOOEH HUCMOJb30BaTh B MPO(ECCHOHAIBHON NEATENbHOCTH PACHOPSAUTEIBHYIO U
OIIK-4 |mpoeKTHYI MOKYMEHTAIMIO, a TakKe HOPMATHUBHBIC IIPABOBBIE aKThl B OOJACTH
CTPOUTEIBCTBA, CTPOUTEIBHON UHAYCTPUU U KWIMIIHO-KOMMYHAJIBHOT'O XO3SIIICTBA;

cIrocooeH Y4aCTBOBATh B MHKCHCPHLIX M3LICKAHUAX, HGO6XOI{I/IMBIX AJid CTPOUTECIILCTBA

OIIK-5 .
1 PCKOHCTPYKIIMHN 00BEKTOB CTPOUTCIILCTBA U KUJIMIITHO-KOMMYHAJIBbHOI'O XO35MCTBA,

TEOPETUYECKAS YACTb
VcnplTanue IpyHTa METOJOM OJHOIJIOCKOCTHOTO Cpe3a IMpPOBOJAT AJIS ONpe/eleHus
CIIEYIOIINUX XapaKTEPUCTUK IPOYHOCTU: CONPOTUBIIEHUE TPyHTa cpe3y f,yria BHYTPEHHEIO

TPCHUA g7 YACIBHOI'O CUCHIICHUA C I ITECKOB (KpOMe I'paBCIUCTBIX U prrIHBIX), TJIMHUCTBIX U

OpraHo-MHUHEPAIbHBIX TPYHTOB.
OTH XapaKTEPUCTHUKH ONPEACIAIOT IO pe3ylbTaTaM HCIBITaHWK 00pas3loB TpyHTa B
OJTHOTIJIOCKOCTHBIX CPE3HBIX MpHOOpax ¢ (PUKCHPOBAHHON IUIOCKOCTBIO Cpe3a MyTEM CIBHUTa
OJHOM dYacTH oOpa3la OTHOCUTEIBHO JAPYrOil €ro 4YacTW KacaTeNbHOH Harpy3kou IIpH
OJIHOBPEMEHHOM HarpyeHuH o0pasiia Harpy3koi, HOpMaJIbHOH K IUIOCKOCTH Cpe3a.

HcnbiTanus o0pa3lioB rpyHTa MPOBOASAT MO JIBYM PEXHMaM HAarpyKEHUsS CIBUTAIOLICH
Harpy3koi. B mepBoM ciydae, NpPUMEHSETCS CTATHUYECKOE HArpyXeHHE CTYNEHSMH C
BBIJICPKKOM Ha Ka)KJOM CTYNEHH /10 YCIOBHOM crabunuzanuu aedopmanuii. Bo Bropom ciyuae,
NPUMEHSETCS KHHEMAaTHYECKOe HarpyXeHHe, HETMPEPhIBHO C 3aJaHHON CKOPOCTHIO JBYKEHHS
(Tabu. 2) cpe3HOi KOPOOKHU MpHOOpa. DTH YCIOBHS HATPYKEHHS PEATU3YIOTCS B ABYX MPHOOpax
pa3IMYHON KOHCTPYKIIUH, KOTOpas puBeaeHa Ha puc. 1,2 u puc. 3.

ConpoTuBieHHe TpyHTa Cpe3y ONpENeNsoT Kak IpeieibHOe CpeHee KacaTeabHoe
HaNpsDKeHUE, MPH KOTOPOM o0Opaselr] rpyHTa cpesaeTcst Mo (PUKCHPOBaHHOW IUIOCKOCTH TPH
3aJ[aHHOM HOpPMaJbHOM HanpspkeHud. J[ist onpenenenns £ u “Heo0X0qMMO TIPOBECTH HE MEHEE
TPEX MCIBITAHUH MTPH PA3TUIHBIX 3HAUECHHUSIX HOPMAJIHHOTO HAMPSKEHUSI.

VcnipITaHus IPOBOJIAT 110 CIEIYIOIUM CXEMaM:

- KOHCOJIMAMPOBAHHO-PEHUPOBAHHOE HCIIBITAHUE - JJISl TIECKOB M TJIMHUCTHIX TPYHTOB
HE3aBUCHMO OT MX CTENEHM BIAKHOCTH B CTAOMIM3UPOBAHHOM COCTOSIHHUM;

- HEKOHCOJIMJIMPOBAHHO-HEAPEHUPOBAHHOE ~ WCIIBITAHWE - I BOJIOHACKHIIIEHHBIX
[JIMHUCTBIX M OpPraHO-MHHEPAIbHBIX TPYHTOB B HECTAOMJIM3UPOBAHHOM COCTOSIHUHM H
NPOCATOYHBIX TPYHTOB, IPHUBEICHHBIX B BOJOHACBHIIICHHOE COCTOSHHE 3aMaunBaHHEM 0e3
NPUII0KEHUS HArPY3KH.

KoHcouaupoBaHHo-IpeHMPOBAHHBIE HCTTBITAHUSA

Ha o6paszen rpyHTa nepeiaoT To K€ HOpMaJIbHOE JaBJeHUE, IPU KOTOPOM IPOUCXOAMIIO
npeBapuTeNIbHOE YIUIOTHEHHWE TPYHTa, 32 HCKIIOYEHHEM O0O0Opas3IoB MPOCAIOYHOTO TPYHTA,
UCTIBITHIBAEMBIX B BOJIOHACBHIIIEHHOM COCTOSHUM. B 3TOM ciydae HOpMallbHOE JaBlIEHHE MpPU
cpese moinkHO coctapiath 0,1; 0,2; 0,3 MITa.

Hopmanenyto Harpysky mepenaioT Ha oOpasel] B OJHY CTYNEHb U BBLACP)KAIOT €€ He
MeHee:

5 MUH - 1)1 TIECKOB;

15 muH - 175 cynecei;

30 MUH - [JIs CyTJIMHKOB | TJIHH;
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IIpu nepenave kacaTeslbHON Harpy3ku CTYNEHSAMHU UX 3HAUYEHUS JOJKHBI COCTABIATH 5%
OT 3HAY€HUs HOPMAJIbHOM HArpy3KH, IpU KOTOPOW Npou3BomAT cpe3. Ha kaxnol cryneHu
Harpy’kKeHus 3alMChIBAIOT IIOKa3aHUs NPUOOPOB i M3MepeHus aedopmaiuii cpeza uepes
KaX/ple 2 MUH, yMEHbIAs MHTEPBAJ MEXIY M3MEpPEHHAMHU 0 1 MUH B MEpHOA 3aTyXaHUs
negopmaluu 10 ee yCIOBHON CTa0MIn3alum.

3a kputepuil ycinoBHOW cTaOwnmm3auuu aedopManuu cpe3a NPUHHUMAIOT CKOPOCTh
nedhopmaruu, He npepbimatontyto 0,01 mm/MuH.

[Tpu HenmpepbIBHO BO3pacTaroleil KacaTelbHON HAarpy3ke CKOpOCTh Cpe3a JO0JKHA OBbITh
IIOCTOSIHHOM U COOTBETCTBOBATh yYKa3aHHOMW B Tabnuue 1.

Tabnuua 1

['pyHTHI CkopocTh cpe3a, MM/MHH
[Mecku =0,5

Cynecu =0,1

Cyrnunku =0,05

I'nmune! ¢ Iy ~30% =0,02

ot ¢ 27 230% =0,01

VcnpiTanue cieayeT CuuTaTh 3aKOHYEHHBIM, €CITH MPH MPHIIOKEHIH 0YEPETHON CTYIICHH
KacaTeJbHOW Harpy3kd MPOUCXOAWT MTHOBEHHBIH cpe3 (CpbIB) OJIHOM dYacTh oOpasma Mo
OTHOIIICHHUIO K APYrou uiu olmas aedopmarius cpe3a IPEeBbICUT D MM.

[Ipn mnpoBeseHun cpe3a C TOCTOSHHOM CKOPOCTbIO 3a OKOHYaHHE HCIIBITAaHUMA
NPUHUMAIOT MOMEHT, KOTJIa CpPe3arolasi Harpy3ka JOCTUTHET MaKCHMAaJIbHOTO 3HAYEHUS, MOCTe
4yero HaOJI0/aeTcsi HEKOTOPOE €€ CHIDKEHUE HIIM YCTAHOBJICHHWE MOCTOSHHOTO 3HAYEHUs, WU
obmas nedopmaius cpesa MPEBLICUT S MM.

HekxoHco1naupoBaHHO-HeIPEHUPOBAHHbIE HCIIBITAHUS

Ha oGpaser; rpyHTa nepenarT cpa3y B OJHY CTYIIEHb HOPMAaJbHOE JaBie€HHE £ Ipu
KOTOPOM OYJIET MPOU3BOJMTHCS Cpe3 obpasua. 3HaueHus: £ IPUHUMAIOT 10 TabiuIe 2.

Ecmu pu nmaBnenumsix 0,125 m 0,15 MIla mpoucXoauT BBIJABIMBAHHE TPyHTa B 3a30D
MEXy TIOJBMKHON U HETMOBMKHON YacTAMHU CPE3HOM KOPOOKH, HEOOXOIUMO UX YMEHBIIUTH Ha
0,025 MlIla.

Cpa3y mocne mepeaadyd HOPMalbHOM HArpy3kd HPUBOIAT B JACHCTBHE MEXaHU3M IS
CO3JIaHMs KacaTeNbHOW Harpy3Kd M TPOM3BOAT Cpe3 o0pasma rpyHTa He Ooyee 4yeM 3a 2 MUH C
MOMEHTa MPHUIIOKEHUS HOPMaIbHOU HArPy3KH.

[Tpu nmepenave kacaTeabHONH HArPY3KH CTYNEHSMHU MX 3HAYCHUs HE JOJDKHBI MPEBBIIIATH
10% 3HayeHHs HOPMAJIBHOTO IaBJICHUS, MPH KOTOPOM IPOU3ZBOJIUTCS CpPe3, U TMPHUIOKCHHE
CTYIEHE! JOJDKHO cliefioBaTh uepes kaxabie 10-15 c.

IIpu mepenaue HempepbIBHO BO3pacTalOUIel KacaTelbHOH Harpy3kd CKOpOCTb cpes3a
NPUHUMAOT B HWHTEpBaje 2-3 MM/MHH TakK, YTOOBI Cpe3 MPOXOAMJ B TECUCHHE YKa3aHHOTO
BpPEMEHH.

OobopynoBanue 1 MaTepuaJIbl

- CYIIWIBHBIN MIKad;

- (hapdopoBas crymka,

- banmaHcupHBIN KOHYC BacuibeBa;

- 3JIEKTPOHHBIE WM TEXHUUECKHE BECHI C PA3HOBECAMU;
- SKCUKATOD;

- OIOKCHI,

- komnpeccruoHHbId ipuodop KIlp-1;

- OJIOMETP;

Ykazanua no mexnuke 6ezonacnocmu 01a cmyoenmoe npu npoeedeHuu
aadopamopuvix padom
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1. JlaGopaTopHple paOOTBI MPOBOAATCS TOJ HAOIIOACHUEM TpENojaBaTels WIH
nabopanta. K BbImosHEHHIO J1Ta0OPAaTOPHBIX pabOT CTYACHTHI JIOMYCKAIOTCS TOJIBKO TIOCIE
IPOCITYIIMBAaHUA MHCTPYKTAXa MO TEXHUKE 0€30MacHOCTH U MPOTUBONOXKAPHBIM MepaM. [locne
MHCTPYKTAXKa KaXIbIi CTYJCHT PACHUCHIBACTCA B CIICLIUAIBHOM XKypHAJe.

2. Bce MexaHWYecKHe HCIIBITaHUS MaTEpUaNOB MPOBOAATCS Y4eOHO-BCIIOMOTATEIbHBIM
[EPCOHAJIOM HAa MHCIBITATENbHBIX MamuHaxX. CTyIeHT MOXeT paboTaTh Ha HUCHbITATEIbHBIX
MalllMHaX M YCTAaHOBKAaxX TOJbKO C pa3pelleHus M I0J PYKOBOJCTBOM  IIPENOAaBaTels.
CryneHTaM 3anpeniaeTcsi CaMOCTOSTENbHO BKIIFOYATh U BBIKJIKOYATh MALIMHBI, IPOBOUTh KaKue-
a100 omnepalyy Ha HUX U OCTaBIIATh UX 0e3 HaOutoieHus B Ipouecce padoTel. CTyqeHTaM Takke
HE pa3penIaeTcsi OTIIy4aThCs U3 1ab0paTOPHH 10 MOJTHOTO OKOHYAHHS Ja00paTOPHBIX padoT.

3. Bce wu3mepeHust o00pa3noB, HEOOXOAWMBIC [UIS BBIIOJHEHHS JIAOOPAaTOPHBIX
UCTIBITAHUHN, MPOBOMATCS O YCTAHOBKM MX B 3aXBaThl HMCIBITATENBHBIX MamiuH. V3MepeHus
00pa3IoB MOCIe UCTIBITAHUS MOKHO TPOU3BOJUTH TOJIBKO TOCIIE CHATHUS MOCIETHUX C MAIIUHBL
JUi BU3yaJbHOrO OCMOTpa pe3yJbTaTOB MCIBITAHUM MOYKHO MOJIXOAWTH K MAalllMHE TOJBKO C
paspenieHus npenojaasatens. [Ipy ncnoab30BaHUN CMEHHBIX TPY30B HE CIIEYeT CKIIAAbIBAaTh X
Ha Kparo CTOJIa BO n30eKaHue MaJieHus U TPaBMUPOBAHUS UMH OKPY)KAIOLIHX.

4. Ilepen  HavazoM  pabOTbl  NPOBEPUTH  COOTBETCTBHE  TIPYy30B  Ha
MasiTHUKE CHIIOM3MEPUTENS BEIMYMHE OXKHUJAEMON HArpy3Ku Npu HCIbITaHUM oOpasma. He
paspemiaeTcsi WCHBITBIBATH 00pa3ipl, TpeOylolMe Harpy3Kd OOJbIIeH, 4YeM YyKa3aHo B
TEXHUYECKOH XapaKTEPUCTHKE MAIIHHBI.

5. Bei0op nmpucnocoOseHus s 3aKperieHnust 00pa3ioB JOKEH COOTBETCTBOBAThH THUITY
oOpasua u Buay nedopmanuu. [lepen myckoM MamMHbI HEOOXOAMMO MPOBEPUTH HAECKHOCTh
3aKpeIUIeHUs] UCIIBITYeMOTro obpasia.

6. Ilpu nmnpoBeneHun  7a0OpAaTOPHBIX  WCHBITAHWM  HENb3S  HAXOIUThCS B
HEMOCPEACTBEHHON OJIM30CTH OT JBMXKYIIMXCS YacTe MamuHbl. [Ipy ucnbplTaHUM XPYIKUX WA
3aKalleHHbIX O00pa3lloB HEOOXOJMMO TOJb30BaThCS 3alUTHBIM SKPaHOM M3 OPraHUYECKOro
CTEKJIa WM METAININYECKOHN 3aCITOHKOM.

7. Kopnyc ucnsITaTeIbHON MAaIlIMHBI T0JKEH ObITh Ha/JeKHO 3a3emiieH. [Ipu pabore Ha
MalllHaX U YCTAHOBKAX HENb3s MPUKACATHCS K TOKOBEAYIIUM YaCTsIM, a TAKKe K AJIEKTPOIIHTAM
U DJIEKTPOPYOUIILHUKAM.

8. 3ampemiaercss NPOBOJAUTH PEMOHTHbIE MEPONPUATHS, YCTPAHATh HEUCIPABHOCTH
3JIEKTPOOOOPYOBAHUS W YUCTUTh MAIIMHBI M YCTAaHOBKM BO BpeMsi paOOThI WJIM KOIJa OHH
HaXOJATCS 10/ HAIPSKEHUEM.

9. Tlocme 3aBepmieHHst pPaOOTBI CTYAEHTHl 00s3aHBl COOpaTh H3MEPHUTEIbHbIE
WHCTPYMEHTHI, METOJIMYECKHAE TOCOOUs M claTh MX ydeOHOMY sabopaHTty. B cimydae mortepu
nocoOWi, TOpYM WMHCTPYMEHTOB WJIM HCHBITATENBHBIX TPUOOPOB  CTYIEHTHI HECYT
MaTepHabHYI0 OTBETCTBEHHOCTH 32 HUX.

10. IIpu wapymieHuHn TpeOOBAHHMI TEXHUKU OE30MAaCHOCTH CTYIAEHT OTCTPAHSETCS OT
JAIBHEUIET0 BHITIONHEHHUS JaboparopHoil paboTel. Ecnu neilcTBus cTylneHTa HE MPUBEIH K
CEPBhE3HBIM TOCTEACTBUSAM, TO OH MOXXET OBITh BHOBB JIONYIIEH K JaOOPATOPHBIM 3aHSATHSIM
JIMIIB [10CIIE€ IOBTOPHOI'O HHCTPYKTAXKA.

3aoanus, nopadoK u noci1e008ameIbHOCHb 6bINOTHEHUA PAdOmbl

Cor1acHO BBIIIEU3IIOKEHHON METOIUKH:
1. TlpousBecTn ompeneneHue TMOKa3zaTele MPOYHOCTH TpyHTA B  mpudope
OJTHOTIJIOCKOCTHOTO cpe3a.

Conep:xanue oT4éTa
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I1. Tema;

2. llens paboThI;

3. ®opMymbl, COOTHOILICHHS U TPAHKH;
4. 3aKIrOUEHUE U BEIBOEL.

KoHTpobHbIE BONPOCHI
1. Bwuasl nedopmanuii TpyHTOB U IPUYHUHBL, UX 00YCIOBIMBAOIIHE.

2. Ycnous I OnpeieieHHsl TITyOUHBI C)KUMaeMOM TOJIIH.
3. Uto Ha3pIBaeTCs MpEACIbHBIM COCTOSTHUEM MacCHBa TpyHTa?
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JlaGopaTopHasi padora Ne 14 (1,5 yaca)

Tema: OnpeneseHue IUIOTHOCTH P U Y1eJIbHOI0 Beca Y TPYHTA MeTO0M B3BelIMBAHUS B
Bojle
eas padoTsI:
® (03HAaKOMUTH CTYJCHTOB C JIAOOPATOPHBIMU M TIOJICBBIMA METOJAMH OIpEACTCHUS (PU3HKO-
MEXaHUYECKUX CBOWCTB I'PYHTOB;

® 03HAKOMHUTH OOYYaIOIIMXCS C OCHOBHBIMHM METOJAaMH pacyera JedopManuid, MpOYHOCTH U
YCTOMYMBOCTHU TPYHTOB, a TAK)KE - IaBJICHUS TPYHTOB HA OTPa)kIAI0IUE KOHCTPYKIIUU

dopmupyembie KOMIIETEHIIHUT

Nupexc DopmyIIHpPOBKA:

CIOCOOEH HCMOJIb30BaTh B NPOPECCHOHATIBHON IEATEIBbHOCTH PACHOPSAUTENBHYIO U
OIIK-4 |mpoekTHYI0 IOKyMEHTAllMIO, a TaKke HOPMATHUBHBIC IPABOBBIE AaKThl B 00JacTH
CTPOMTENIBCTBA, CTPOUTEIbHON HHAYCTPUH U KWINITHO-KOMMYHAJIbHOT'O XO3511CTBa;

crocooeH Y4aCTBOBAaTh B MHXKCHEPHBIX U3bICKAHUAX, HGO6XOI[I/IMI>IX IJIA CTPOUTEIILCTBA

OIIK-5 .
Y PEKOHCTPYKIUHU O0BEKTOB CTPOUTEIHCTBA U KWIMITHO-KOMMYHAJIBHOTO XO35HCTBA;

TEOPETHUYECKAS YACTb

JUis ucnpITaHUsT METOAOM BpallaTeIbHOIO Cpe3a B IOJIEBBIX YCIOBMSIX, IPEIBApUTENILHO HA
OTIpe/ICIICHHYIO TIyOMHY pa3padaThBAlOT CKBAXKHUHY WK mypd, B 3a00# (MM HA THO) KOTOPOTO
HOTPYKAIOT KPbUIBYATKY.

9.6.1.B 3ab0ii ckBaxxuHbl 1 (prc.9.6.1,a) morpyxaercsi 4eThIpeXJIONacTHas KPbLIb4aTKa 2
Ha TIyOMHY 6osiee BBICOTHI KpbUIbYATKH h OT oTMeTkH 3a00s. KpblibuaTka coeJMHEHa ITaHT O
3 CcO CHenuaJbHBIM BpallaTelbHBIM YCTpoUCTBOM 4. OOBYHO jaWaMeTp KpbuThdaTku d
coctaBisger 60...100MM mpu cootHomenun  h/d = 2. Bpamas KpblibuaTKy BOKpPYT OCH,
MIPOU3BO/IAT Cpe3 TPYHTA 1O BCEH MOBEPXHOCTH 00pa3yIOMIErocs MWIMHApA. JloCTHKEeHNEe TpH
HEKOTOpPOM yIjie TOBOpoTa O pag HaumOONBLIET0 3HAYEHUS KPYTSIIEro MOMEHTa Mmax
CBUJICTEIILCTBYET O Cpe3e TPYHTA, HAXOMAUIETOCs B HEHapyIIeHHOM cocTossHuU. [locnemyromee
BpallleHHe KpbUIb4aTKu (0O0bIYHO 4...5 mNoJaHBIX 000poTa) MPHUBOAUT K YCTAHOBJIEHUIO
MMOCTOSIHHOTO 3HAYEHHUs KPyTAImiero MomMeHTa  Mmin (puc.9.6.1, 06), dYTO COOTBETCTBYET
COIIPOTHUBIIEHUIO CJIBUTY TPYHTa HApYIIEHHOrO COCTOAHUA. PU3NYECKH 3TO COOTBETCTBYET
MOHSATHSM TTMKOBOTO W OCTATOYHOTO COTIPOTUBIICHUS CABUTY (PHC.B).
Toraa MUKOBOE Tlnp M OCTATOYHOE T iy COMPOTHBIEHHS CABMTY MOTYT OBITh OMpEeNeHbl TI0
(hopmyam:

T p = Mmax/B; 't

Mmin, »

Puc. 9.6.1.
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Cxema (a) 1 pe3yabTaThl (0) MOJEBBIX UCIIBITAHUA METOJOM BpPAIIaTEILHOTO Cpe3a

Traec

2 3h
ConpoTHBIEHUE CABUTY, MOJTYYEHHOE METOJOM BpalllaTelIbHOIO Cpe3a, MPEACTaBIsSET

co0oii 0000I1IeHHBIN TTOKa3aTeNb MPOYHOCTU I'PYHTA, BKJIIOYAIOIIUHN U cueruieHue, u Tpeaue. C

0 11
HCKOTOPbIM HpI/I6JII/I)K€HI/IeM MOXHO CYHTaATh, YTO JIA JXHPHBIX I'JIMH IIpA @ <5 Tnp =C. B

2
8- 145)

OCTaJIbHBIX CiydYasX, [ojaras, 4YTo IpU JTOCTHKEHUU OCTATOYHOI'O COIPOTUBIICHMS CLEIUICHUE
NPAaKTUYECKH PABHO HYIIIO (C ~ O), BEIMYUHY @ MOXHO ONpPENeTUTh U3 (POpMyJIbI

11
Tnp = édg¢ 1
Trac 5 - KOI)(b(bI/II_[I/ICHT OOKOBOTI'O JAaBJICHUS T'PYHTA B COCTOSIHNUU ITOKOS;
(o2 29 “-IpUPOJAHOC JABJICHUC BBILICIICIKAIIIUX CJIOCB I'PYHTA B YPOBHC CECPCANHDBI KPBIJIIbYATKH.

B MOCJICAHEM ClIydac BCIIMYWHA CHCIIJIICHUA COCTAaBUT

1 11
c=7,~T,

O6opynoBanue U MaTepuaJIbI

- CYIIWIBHBINA TIKad;

- ¢papdopoBas cTynka,

- OamaHCUpHBINA KOHYC BacunbeBa,

- 3JIEKTPOHHBIE WM TEXHUUECKHE BECHI C PA3HOBECAMU;
- DKCUKATOP;

- OIOKCBI;

- cteko pazmepom 10x15 cm mnm 15x20 cwm;
- CTYIIKA C PE3UHOBBIM MECTHUKOM;

- CHTO C OTBEPCTHIMU 1 MM;

- maboparopHas dapdopoBas yalieuka;

- TabOpaTOPHOE CUTO C pa3MEPOM sueeK 1Mm;
- CllelMaIbHBIN CTAaKAaHYHK;

- MMO/ICTaBKa IMOJ] CTIeUaTbHBIA CTAKAHYHK;

- [ITIaTelb.
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Ykazanua no mexnuke 6ezonacnocmu 0na cmyoenmoe npu npogedeHuu
nabopamopuvix padom

1. JlaGopatopHble pabOTBl NPOBOAATCA TOJ HAOJIIOACHUEM MpernojaBares WIn
nabopanta. K BbImosHEeHHIO J1aOOPAaTOPHBIX pabOT CTYACHTHI JIOMYCKAIOTCS TOJIBKO TIOCIE
IPOCITYIIMBAaHUA MHCTPYKTaXa MO TEXHUKE O€30MacHOCTH U MPOTUBONOXKAPHBIM MepaM. [locne
MHCTPYKTaXKa KaXIbIi CTYJCHT PACIUCHIBACTCA B CHICIMATBHOM JKypHAJIe.

2. Bce MexaHWYecKHe HCIIBITaHUSI MaTEpUaOB MPOBOAATCS Y4eOHO-BCIIOMOTATEbHBIM
MEPCOHAIIOM Ha MCHBITATeNbHBIX MamrHax. CTyleHT MOXeT paboTaTb Ha MCIBITATEIbHBIX
MallMHAX M YCTaHOBKAaX TOJBKO C pas3pelieHuss W TOJ PYKOBOJCTBOM IperojaBaTels.
CryneHTaM 3aIpeniaeTcsi CaMOCTOSITeNIbHO BKJIIOYATh U BBIKIIOYATh MAIIMHbI, IPOBOJIUThH KaKHe-
an00 orepal Ha HUX U OCTaBIIATh UX 0e3 HaOtoieHus B mpouecce padoTel. CTyAeHTaM Takke
HE pa3pelraeTcs OTIy4aThCs U3 JJabOpaTOPHH 10 MOJIHOTO OKOHYaHUs J1a00paTOpHBIX padoT.

3. Bce wu3mepeHuss o00pa3moB, HEOOXOAMMBIC JUISI BBINOJHEHHS JIAOOPATOPHBIX
UCTIBITAHUHN, MPOBOMSATCS O YCTAHOBKM MX B 3aXBaThl HMCIBITATENBHBIX MamiuH. V3MepeHus
00pa310B [OCJI€ UCIIBITAHNUSA MOXHO MPOU3BOANUTD TOJIBKO IOCJIE CHITHSI IOCIEIHUX C MAIIUHBI.
Jlis BU3yaJbHOTO OCMOTpa pPe3yibTaTOB UCHBITAHUN MOXKHO MOIXOAWUTH K MAaIllMHE TOJBKO C
pazpemieHus npenojasatens. [Ipu nCnonb30BaHUN CMEHHBIX TPY30B HE CIEAYeT CKIAAbIBaTh HX
Ha Kparo CToJIa BO N30eKaHue NaJIeHUs U TPABMUPOBAHUS UMH OKPY>KAIOIIUX.

4. [lepen  HauanoM  paboOTBl  MPOBEPUTH  COOTBETCTBHE  TPY30B  Ha
MasiTHUKE CHIIOM3MEPUTENS BEIMYMHE OXKHUJAEMON HArpy3Ku Npu HCIbITaHUM oOpasma. He
paspemiaercsi WCHBITBIBATH O00pasipl, TpeOylolMe Harpy3Kd OOJbIIe, 4YeM YyKa3aHo B
TEXHUYECKOH XapaKTEPUCTHKE MAIIHHEL.

5. BeiOop mpucnocobseHus s 3aKperuieHnst 00pas3iioB JOKEH COOTBETCTBOBAThH THUITY
oOpa3ua u Buay aegopmarnuu. [lepen myckoM maminHbl HEOOXOIUMO MPOBEPUTH HAJEKHOCTh
3aKpeIUIeHUs UCIIBITYeMOTro obpasiia.

6. Ilpu nmnpoBeneHun  7a0OpaTOPHBIX  WCHBITAHMA  HENb3sl  HAXOIUThCA B
HEMOCPEACTBEHHON OJIM30CTH OT JBMXKYIIUXCS YacTed MamuHbl. [Ipy ucnbplTaHUM XPYIKUX WA
3aKaJleHHbIX O00pa3loB HEOOXOIUMO TOJb30BATHCS 3AIUTHBIM 3KPAaHOM M3 OPraHMYECKOro
CTEKJIa WM METAININYECKOHN 3aCITOHKOM.

7. Kopnyc ucnbITaTeIbHON MAalllMHBI TOJKEH ObITh Ha/lexkHO 3a3emieH. [Ipu pabore Ha
MallliHaX U YCTAHOBKAX HENb3s MPUKACATHCS K TOKOBEAYIIUM YaCTSIM, a TAKXKE K AJIEKTPOIIUTAM
1 DJIEKTPOPYOUIILHUKAM.

8. 3ampermiaercss NPOBOJAUTH PEMOHTHbBIE MEPONPUSATHS, YCTPAHATh HEHCIPABHOCTH
3JIEKTPOOOOPYOBaHUS U YHCTUTh MAIMHBI U YCTAaHOBKM BO BpeMs pabOThl MM KOTJa OHHU
HaXOJATCS 10/ HAIPSKEHUEM.

9. Tlocme 3aBepmieHHs pPaOOTBI CTYAEHTH 00s3aHBI coOpaTh HM3MEpUTEIbHBIE
MHCTPYMEHTBI, METOJMYECKHE MOocoOus U caaTh uUX ydeOHoMy jabopaHty. B ciywyae morepu
nocoOWi, TOpYM WHCTPYMEHTOB WJIM UCIHBITATENBHBIX TNPUOOPOB  CTYIACHTHI  HECYT
MaTepHabHYI0 OTBETCTBEHHOCTH 32 HUX.

10. Ilpu HapymeHuM TpeOOBAaHUNM TEXHUKU OE30MAaCHOCTH CTYAEHT OTCTpaHSETCS OT
JabHEMIIEro BBIMOJHEHHs J1abopaTopHOW paboThl. Eciam nelicTBust cTylneHTa HE MPHUBEIH K
CephE3HBIM TOCIEACTBUSAM, TO OH MOXET OBITh BHOBBH JIONMYIIEH K Ja0OpPaTOPHBIM 3aHITHUSM
JIMIIB TTOCJIe TOBTOPHOT'O HHCTPYKTAXA.

3aoanus, nOPAOOK U nOCAE008aAMETbHOCHb 6bINOJIHEHUS PAOON bl

CoracHO BBIIIEU3IOKEHHONH METOIUKH:
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1. TlpousBecTu ormnpeaeneHUe IIOTHOCTH p W YIAEIbHOIO Beca Y TPyHTa METOJIOM

B3BCIIMBAHUA B BOJAC.

Conep:kanue oTuéra

1. Tema;

2. llenb paboTHI;

3. ®opMyIbl, COOTHOIICHUS U TpaduKu;
4. 3aKJIF0YEHHUE U BBIBOJIBI.

KonTposbHbIe BONPOCHI

1. Bunsl nedopmaniuii rpyHTOB U NPUYHHBI, UX 00YCIOBIUBAIOIINE.
2. YCIoBHS UIA OTIPEIEICHUS TIIYOHHBI CKIMAEMOW TOJIIIIH.
3. Yto Ha3bIBaeTCs MpeesbHBIM COCTOSSHUEM MacCHBa rpyHTa?
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JladoparTopHasi paGora Ne 15 (1,5 yaca)

Tema: OnpeneseHue cCONPOTUBIEHUS IPYHTOB CABUTY METOJOM ILIOCKOCTHOIO cpe3a
Hean pa6oTbI:

® O03HAaKOMHTbH CTYJCHTOB C JIa0OPaTOPHBIMU U IOJIEBBIMU METOJAMU ONpeAeTeHUs (PU3HKO-
MEXaHUYECKUX CBOMCTB I'PYHTOB;

® O03HAaKOMHTH OOY4YarOLIMXCS C OCHOBHBIMH METOJaMM pacuera JedopMaluid, MIpOYHOCTU U
YCTOMYMBOCTU IPYHTOB, @ TAKXKE - IaBJICHUs TPYHTOB HA OIPa)Kaol1e KOHCTPYKIUU

®opMupyemMble KOMIIETEHIIUH

Nunexc DopMyJIUPOBKA:

CIOCOOEH UCIOIB30BaTh B MPO(PECCHOHATBHON IEATETFHOCTH PACIOPATUTEIBHYIO
NPOEKTHYIO JIOKYMEHTAIHIO0, a TaKKe HOPMAaTHBHBIC IPABOBBIC AKTHI B 00JACTH
CTPOUTEIBbCTBA,  CTPOMTENBHOW  HMHAYCTPUH W IKHJIMIIHO-KOMMYHaJIbHOTO
XO3SMCTBA;

OIIK-4

CIOCOOCH y4acTBOBAaTh B HMHXKEHEPHBIX H3bICKAHMAX, HEOOXOAMMBIX IS
OIIK-5 |crpouTenscTBA ¥ PEKOHCTPYKIUMH OOBEKTOB CTPOUTENIBCTBA M SKWIJIMIIHO-
KOMMYHAJIBHOT'O XO351CTBa;

TEOPETUYECKAS YACTb

HcnpiTanne TrpyHTa METOJOM IUIOCKOCTHOTO Cpe3a MpPOBOAAT JUIS  ONpPEIeNCHHUs
CHEIYIONINX XapaKTEPUCTUK MPOYHOCTH: CONPOTHBIEHHE IPYHTA Cpe3y = yriia BHYTPEHHETO
TpeHust ¥ ynenbHOro CremnieHus C ajis NeCKOB (KpOME TPABEMCTBIX U KPYIHBIX ), TIIMHUCTBIX U
OpraHO-MHUHEPAIbHBIX TPYHTOB.

OTH XapakTepUCTUKHU ONPEIENSAIOT MO pe3yabTaTaM HCHBITAaHUM O0Opa3loB TpyHTa B
OJIHOTIJIOCKOCTHBIX CPE3HBIX MpUOOpax ¢ (PUKCUPOBAHHOM IUIOCKOCTBIO Cpe3a MyTeM CJIIBHTa
OJTHOW dacTH oOpas3lja OTHOCHTENBbHO JPYrol €ero uvacTh KacaTelbHOM Harpy3ko mpu
OJIHOBPEMEHHOM HarpyeHuH o0pasiia Harpy3koi, HOpMaJIbHOH K IUIOCKOCTH Cpe3a.

HcnbiTanus o0pa3lioB rpyHTa MPOBOASAT MO JIBYM PEXHMaM HAarpyKEHUsS CIBUTAIOLICH
Harpy3koii. B mepBoM ciydae, NpPUMEHSETCS CTATHUYECKOE HArpyXeHHE CTYNEHSIMH C
BBIJICPKKOM Ha Ka)KJOM CTYNEHH /10 YCIOBHOM crabunuzanuu aedopmainuii. Bo Bropom ciyuae,
NPUMEHSETCS KHHEMAaTHYECKOe Harpy)XeHHe, HETMPEPhIBHO C 3aJaHHON CKOPOCTHIO JBYIKEHHS
(Tabu. 2) cpe3HOi KOPOOKH MpHOOpa. DTH YCIOBHS HATPYKEHHS PEATU3YIOTCS B ABYX MPHOOpax
pa3IMYHON KOHCTPYKIMH, KOTOpas MpuBeaeHa Ha puc. 1,2 u puc. 3.

ComnpoTuBieHHE TpyHTa Cpe3y ONpENeNsoT Kak MpeieibHOe CpeiHee KacaTeabHoe
HaNpsDKeHUE, MPH KOTOPOM o0pasel] rpyHTa cpesaeTcsl 1Mo (PUKCHPOBaHHOW IUIOCKOCTH IIPH
3aJJaHHOM HOpPMaJbHOM HanpspkeHud. J[iist onpenenenns £ u ¥ Heo0X0qMMO POBECTH HE MEHEE
TPEX MCIBITAHUH MTPH PA3TUIHBIX 3HAUECHHUSIX HOPMAJIHHOTO HAMIPSKEHUSI.

VcnipITanus POBOJIAT 110 CIEIYIOIIUM CXEMaM:

- KOHCOJIMAMPOBAHHO-IPEHUPOBAHHOE HCIIBITAHUE - JJISl TIECKOB M TJIMHUCTBIX TPYHTOB
HE3aBUCHMO OT MX CTENEHM BIKHOCTH B CTAOMIM3UPOBAHHOM COCTOSIHHUM;

- HEKOHCOJIMJIMPOBAHHO-HEAPEHUPOBAHHOE ~ WCIBITAHWE - I BOJIOHACKHIIIEHHBIX
[JIMHUCTBIX M OpPraHO-MHHEPAIbHBIX TPYHTOB B HECTAOMJIM3UPOBAHHOM COCTOSIHUHM H
NPOCATOYHBIX TPYHTOB, IPHBEICHHBIX B BOJOHACBHIIICHHOE COCTOSHHE 3aMaunBaHHEM 0e3
NPUII0KEHUS HArPY3KH.

KoHcouaupoBaHHo-IpeHMPOBAHHBIE HCITBITAHUSA

Ha o6paser rpyHTa nepeiaoT To K€ HOPMaJIbHOE JaBJICHUE, IIPU KOTOPOM IPOUCXOIMIIO
IpeBapUTENIFHOE YIUIOTHEHHE TPYHTA, 33 MCKIIOYEHHEM O00pas3loB IPOCAIOYHOTO TPYHTA,
UCTIBITHIBAEMBIX B BOJIOHACBHIIICHHOM COCTOSHUHM. B 3TOM ciydae HOpMalbHOE AaBlICHHE IMPU
cpese gomxHo coctaBiaTh 0,1; 0,2; 0,3 MIla.

Hopmanenyto Harpysky mepenaioT Ha oOpasel] B OJHY CTYNEHb U BBLACP)KAIOT €€ He
MeHee:
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5 MHH - 1)1 TIECKOB;

15 muH - a1 cymnecei;

30 MUH - 1)1 CYTJIMHKOB U TJIWH;

[Tpu nepenave KacaTeIbHON HArPY3KH CTYNEHSMHU MX 3HAUCHUS JTOJKHBI COCTABIATH 5%
OT 3HA4YeHUs HOPMAJIbHOW HArpy3KH, MPU KOTOPOM MPOM3BOIAT cpe3. Ha kaxmol cryneHu
HArpY’>KEHUsl 3aIUCBHIBAIOT IOKa3aHUs NPUOOPOB JUIsi M3MepeHHs nedopManuii cpeza depes
KaXJble 2 MHWH, YMCHbBINAs MHTEPBAJ MEXKIYy H3MEpeHUsMH 10 1 MUH B mepuoj 3aTyxaHus
nedopMaIuu JI0 €€ YCIOBHOW CTa0MIIN3AIIHH.

3a KkpuTepuil YCIOBHOW cTabuimu3amuu aedopMarii cpe3a NPUHUMAIT CKOPOCTh
nedopmanuu, He npesbimarontyo 0,01 Mm/MuH.

[Ipu HempepbIBHO BO3PACTAOIICH KacaTeIbHOW HArpy3ke CKOPOCTh Cpe3a JIOJDKHA OBITh
MOCTOSTHHOM U COOTBETCTBOBATH YKa3aHHOU B Tabmwmie 1.

Tabmuia 1

I'pyHTHI CKopocThb cpe3a, MM/MHH
Ilecku =0,5

Cynecu =0,1

Cyrnunku =0,05

I'muHsI ¢ Ly ~30% =0,02

Tt ¢ 27 2 30% 20,01

HcnpiTanue cienyer cyuTaTh 3aKOHYEHHBIM, €CITH MPU MPUIIOKEHUU OUYEPEIHOM CTYIeHH
KacaTeJIbHOW Harpy3kd MPOMCXOAUT MIHOBEHHBIM cpe3 (CphIB) OJHOM YacTh oOpasla Io
OTHONICHUIO K JIPYroi WiK o01mas gedopmaliis cpesa MpeBbICUT 5 MM.

IIpn mnpoBeaeHuMM cCpe3a ¢ IOCTOSIHHOM CKOPOCTBIO 332 OKOHYaHUE HCIIBITAHUU
NPUHUMAIOT MOMEHT, KOTJla cpe3arolliasi Harpy3ka JOCTUTHET MaKCUMAaJIbHOIO 3HAUY€HUs, Mocie
4yero HaOJI0JaeTcsi HEKOTOPOe €€ CHIDKEHHME WIIM yCTAaHOBJICHWE TOCTOSHHOTO 3HAYEHUS, WIIH
oOmas gedopmarus cpesa NpeBBICUT 5 MM.

Hexonco1uanpoBaHHO-HeIPEHMPOBAHHbIE HCIBITAHUA

Ha oOpasel; rpyHTa mepegarT cpasy B OJHY CTYIIEHb HOPMAIbHOE JaBJICHHE £°IMpH
KOTOPOM OYIET IPOU3BOANTECSA cpe3 oOpasia. 3HaueHus £ NPUHUMAIOT 110 Tabuuie 2.

Ecnmu nmpu naBnenusix 0,125 u 0,15 MIla mpoucxoauT BbhIIaBIMBaHHE TPyHTa B 3a30D
MEXy TIOJJBH)KHOM W HETIOABIKHOW YaCTSIMH CPE3HOU KOpOOKH, HEOOXOIMMO UX YMEHBIIUTh Ha
0,025 MIla.

Cpazy mocne mepegadud HOPMAJIBHOW HAarpy3kd TPUBOIAT B JICHCTBHE MEXAHHM3M IS
CO3/1aHUs KacaTebHOU Harpy3Ku U MPOU3BOIAT cpe3 o0paslia rpyHTa He Oosee yeM 3a 2 MUH ¢
MOMEHTA MPHUIIOKEHHUS HOPMAITLHOW Harpy3KH.

ITpu nepenave kacaTeabHON HArpy3KU CTYNEHSMHU UX 3HaY€HHUs HE JOJDKHBI MPEBBIIIATH
10% 3HaueHWs HOPMAIBHOTO NABJICHUS, TPU KOTOPOM IIPOU3BOIMTCS CpPe3, U TPUIOKECHUE
CTYIEHE! JOJDKHO cllefioBaTh uepes kaxapie 10-15 c.

[Ipu mepenavye HeMpephIBHO BO3pACTAIONICH KacaTelbHOH Harpy3KH CKOpOCTb cpes3a
OPUHUMAIOT B HMHTEpBaje 2-3 MM/MHH TaK, YTOOBI Cpe3 MPOXOAMJ B TEUEHHE YKa3aHHOIO
BpPEMEHH.

Oo0opynoBaHne U MaTepuabl

- CYIIUJIbHBIN 1IKad;

- ¢papdopoBas cTynka,

- OanaHcupHbIN KoHYC Bacumnbena;

- 3JIEKTPOHHBIE WM TEXHUUECKHUE BECHI C PA3HOBECAMHU;
- DKCHKaTOp;

- OIOKCBI;

- crekyio pazMepoM 10x15 cm nimm 15x20 cm;

- CTYIIKA C PE3UHOBBIM NTECTHUKOM;
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- CUTO C OTBEPCTUAMH |1 MM;

- naboparopHas dapdopoBas Jamieuka;

- 1abopaToOpPHOE CHTO C pa3MepoM siueeK 1M,
- CIICLIMAJIbHEIA CTaKaHYHK;

- MIOJICTaBKa MO/l CIIeIUAIbHbIN CTaKaHYUK;

- [ITaTellb.

Ykazanua no mexnuke 6ezonacnocmu 013 cmyoenmoe npu npogedeHuu
aadopamopuwix padom

1. JlaGoparopHbie pabOTBl TPOBOAATCS TOJ HAOIIOACHHEM MPEMoAaBaTels WIN
nabopanta. K BbImosHEHHIO J1TaOOPAaTOPHBIX pabOT CTYACHTHI JIOMYCKAIOTCS TOJIBKO TIOCHE
IPOCIYIIMBAaHUA MHCTPYKTaXa MO TEXHUKE O€30MacHOCTH U MPOTUBONOKAPHBIM MepaM. [locne
MHCTPYKTaXKa KaXIbIi CTYJICHT PACIUCHIBACTCS B CIICIIMAIBHOM JKypHAJe.

2. Bce MexaHMuyeckre HCTBITAaHUS MAaTEPHAIOB MPOBOIATCS y4eOHO-BCIIOMOTaTENbHBIM
MEPCOHAIIOM Ha HCHBITATeNbHbIX MamuHax. CTyAeHT MOXeT paboTaThb Ha HCHBITATENbHBIX
MallMHAX M YCTAHOBKAaX TOJBKO C pa3pelieHus U TMOJ PYKOBOJACTBOM IperojaBaTes.
CryneHTaM 3aIpemniaeTcsi CaMOCTOSITENIbHO BKJIIOYATh U BBIKJIFOYATh MAIIMHBI, IPOBOIUTH KaKHe-
1100 omepaly Ha HAX U OCTaBJIATh UX 0e3 HaOoIeH s B mporecce padoTel. CTyJIeHTaM Takke
HE pa3pelraeTcs OTIy4aThCs U3 JIA0OPaTOPHUH 10 TIOJIHOTO OKOHYAHUS JIabOpaTOPHBIX padoT.

3. Bce wu3mepeHuss o00pa3moB, HEOOXOAWMBIC [UIS BBIIOJHEHHS JIAOOPAaTOPHBIX
UCIIBITAHUH, MPOBOJATCS 10 YCTAHOBKM HMX B 3aXBaThl HCIBITATEIBHBIX MamuH. M3mepeHus
00pas3110B MOCIe UCTIBITAHNUSA MOXHO MPOU3BOAUTH TOJIBKO MOCIE CHITHS TOCIEIHUX C MAIIUHBI.
Jlnst BU3yaqbHOTO OCMOTpa pe3yJbTaTOB MCHBITAHUN MOXKHO MOAXOAUTH K MAIIMHE TOJBKO C
paszpetieHus npenojasatens. [Ipu nCMonb30BaHUN CMEHHBIX TPY30B HE CIEAYeT CKIAAbIBaTh MX
Ha Kparo CToJIa BO N30eKaHue MaJeHUs U TPAaBMUPOBAHUS UMU OKPYKAIOIIUX.

4. Tlepen  HavazoM  paboOThl  NPOBEPUTH  COOTBETCTBHE  TPYy30B  Ha
MasiTHUKE CHIIOM3MEpPUTENS BEIMYMHE OXHJAeMON Harpy3Ku TpW HCIBITaHUM oOpasma. He
paspemiaercss HCHbITBIBATH 00pa3lpl, TpeOyroulue Harpy3kd Oosblied, 4YeM yKa3aHo B
TEXHHYECKOH XapaKTePUCTUKE MAIIHHEI.

5. BeiOop mpucnocoOsieHus sl 3aKperuieHns] 00pa3iioB TOJDKEH COOTBETCTBOBATH THUITY
oOpasua u Buay nedopmanuu. [lepen myckoM MamMHbI HEOOXOAMMO MPOBEPUTH HAIECKHOCTh
3aKpeIUIeHUs] UCIIBITYeMOTro oOpasiia.

6. Ilpu nmnpoBeaeHMH  I1TaOOPATOPHBIX  HWCOBITAHUW  HENMb3d  HAXOAUTHCA B
HEMOCPEJACTBEHHON OMM30CTH OT IBMXKYIINXCSA YacTel MaluHbl. [Ipyu UCTIBITAaHUY XPYIKUX WA
3aKaJICHHBIX O00pa3llOB HEOOXOIMMO TIIOJIb30BaThCS 3AIIUTHBIM SKPAHOM W3 OPTaHUYECKOTO
CTEKJIa WM METAININYECKOHN 3aCITOHKOM.

7. Kopnyc ucnbITaTebHON MAalllMHBI TOJDKEH ObITh Ha/lexkHO 3a3zemiieH. [Ipu pabore Ha
MalliHaX U YCTAHOBKAX HEJb3s MPUKACATHCS K TOKOBEIYIIMM YacTsIM, a TAKXKe K SJIEKTPOITUTaM
U DIIEKTPOPYOMITHHUKAM.

8. 3ampemiaercs MPOBOJUTH PEMOHTHBIE MEPOMPHITHS, YCTPAHSATh HEUCIPABHOCTH
AIIEKTPOOOOPYTOBAHUS W YUCTUTh MAIIMHBI U YCTAHOBKH BO BpeMsi pa0OThl WM KOTJa OHU
HAXOJATCS MO/ HANIPSHKEHUEM.

9. [Ilocne 3aBepmieHHst paOOTBI CTYACHTHI 00s3aHBI COOpaTh HM3MEPUTEIBHBIC
WHCTPYMEHTHI, METOAMYECKHE MOCOOMs W caaTh UX ydeOHOMY sabopaHTy. B ciaydae morepu
nocoOuii, MOpYM MHCTPYMEHTOB WM HCHBITATENbHBIX NPUOOPOB CTYAECHTHI HECYT
MaTepuaIbHYyI0 OTBETCTBEHHOCTD 33 HUX.
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10. IIpu HapymieHnn TpeOOBaHWNM TEXHUKH OE30MACHOCTH CTYIEHT OTCTPAHSIETCS OT
JAbHEHIIEro BBIMOJIHEHHS JIabopaTopHOW paboThl. Eciam neiicTBust CTyJqeHTa HE MPHUBEIH K
CephE3HBIM TOCIIEACTBUSAM, TO OH MOXET OBITh BHOBBH JIONMYIICH K Ja0OpPaTOPHBIM 3aHITHSM
JIMUIb TI0CJIE TOBTOPHOI'O MHCTPYKTAXa.

3aoanus, nOPAOOK U NOCAE006AMEIbHOCHb 6bINOJIHEHUA PAOOMbL

CortacHo BBIIICU3IIOKCHHOM MCTOJHUKU:
HpOI/I3BeCTI/I OIIPECACIICHUEC COIPOTHUBJICHUA I'PYHTOB CABUTY METOAOM IIJIOCKOCTHOI'O

cpesa.
Conep:xanue oT4éTa
1. Tema;

2. llenb paboTHI;

3. ®opMyJIbl, COOTHOILICHHSI U TPAPHKH;
4. 3aKIFO4YEHNE U BBIBOIEL.

KonTposbHbie BONPOCHI

1. Bunsl nedopmaniuii TpyHTOB U MPUYHHBI, UX 00YCIOBIMBAIOIINE.
2. YcnoBwust IS ONIPEICIICHHSI TITYOHHBI COKUMAEMOM TOJIIIH.
3. Yto Ha3bIBaeTCs MpeesbHBIM COCTOSHUEM MacChBa rpyHTa?
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JladoparTopHasi pa6ora Ne 16 (1,5 yaca)
Tema: OnpesesieHne BJIAa)KHOCTH IPYHTAa METOOM BBICYIIHBAHHS /10 MOCTOSIHHOI MacChl
(IpHMeHsIeTCs! IS MeCYAHOr0 ¥ [IIMHUCTOrO0 FPYHTA)
Iean padoThi:
® (O3HAaKOMUTH CTYACHTOB C Ha60paTOpHBIMI/I U TOJICBBIMU MCETOAAMH OIIPCACIICHHUA (1)1/131/11(0'
MEXaHHYECKHUX CBOWCTB IPYHTOB;
® 03HAKOMHUTH OOYYAIOIIMXCS ¢ OCHOBHBIMH METOJAMH pacuera Ae(popMariuii, IpOYHOCTH U
YCTOMYMBOCTH IPYHTOB, a TAK)KE - JIABJICHHS PYHTOB Ha OTPaXXIArOIIHE KOHCTPYKIIUH

dopmupyembie KOMIIETEHIIHT

Nunexc DopMyJIUPOBKA:

CIIOCOOEH HCIIONIb30BAaTh B NMPO(ECCHOHAIBHON JESTEIbHOCTH PACHOPSIUTENBHYI0 U
OIIK-4 |mpoekTHYI0 JOKYMEHTAlMI0, a TaKKe HOPMAaTUBHBIC IPaBOBbIE aKThl B OO0JIACTH
CTPOMTENBCTBA, CTPOUTEIbHON HHAYCTPUHU U )KWJIMITHO-KOMMYHAJIbHOT'O XO35ICTBA;

crocoben Y4aCTBOBATh B MHKCHCPHBIX U3bICKAHUAX, HeO6XO,I[I/IMBIX 1A CTPOUTECIILCTBA

OIIK-5 .
1 PCKOHCTPYKIIMHU 00BEKTOB CTPOUTCIILCTBA U KUJIMIITHO-KOMMYHAJILHOI'O XO34UCTBA,

TEOPETUYECKASA YACTDH

ONPEAEJIEHUE BJAKHOCTU I'PYHTA METOJAOM BBICYHINBAHUSA 10
MOCTOSIHHOM maccwr (IO TOCT 5180-84)

Xoa pa6ot
B3BecuTh OIOKC ¢ KPBIIIKOM, 0003HAUUB €r0 Maccy .
B3sars 15-50r uccnenyeMoro rpyHta, MIOMECTUTh €r0 B OIOKC, 3aKPBITh KPBIIIKOW M B3BECHUTb,
0003HauMB Maccy OroKca C TpPYHTOM mi1. B3BelleHHbIM OIOKC ¢ MPUOTKPBITONW KPBIIIKON
MOCTAaBUTh B CYIIMJIbHBIN MIKad (TepMOCTaT) U BBIAEPKUBATH oOpasel] npu temnepatype 105 + 2
°C B TeyeHME 3 4. IJIs MECUAHBIX TPYHTOB, JUISl OCTAJBHBIX — 5 4. 3aruIICOBAaHHBIE I'PYHTHI
BbIcymnBaTh npu Ttemreparype 80 + 2 °C mepBUYHO — B TeyeHHE 8§ Y, MOCIEIYyIOIUe
BBICYIIMBaHUS — B TEUEHUE 2 Y.
3aKpbITh OIOKC C BBICYIIEHHBIM I'PYHTOM KpPBIIIKON U OXJaauTh ero B tedeHue 30-40 MUHYT B
HKCUKATOPE, Ha THE KOTOPOI'O HACBINAH XJIOPUCTBIA KaJIbLIUH, MTOTJIOMAOIINI Taphl BOABI.
B3Becuth oxnakJeHHBIN OIOKC C TPYHTOM, a 3aT€M BHOBb IOCTaBUTh €r0 B CYIIWIbHBIN IIKa(
JUIsL TOTIOJIHUTENIBHOTO BBICYIIMBaHUA NpH Temmneparype oT 105°+ 2 °C no 105° - 2° teuenue 1
Y. JUIsl IECYaHbIX TPYHTOB, ISl OCTAJIbHBIX 2 4.
[ToBTOpATH OnEpaunuu, ykasaHHble B IL.I. 4 U 5, 10 Te€X MOp, NOKa pa3HULA MEXKIY ABYMs
MOCJIETYIOIMMH B3BEIIMBAaHUAMU He NpeBbICUT + 0,02 r. 3a pe3ynbpTar B3BEIIMBAHUS NPUHATH
HaMMEHBIIYIO Maccy OI0Kca C TPYHTOM Mi2.
BbraucnsaTs BIaKHOCTh IpyHTa 10 popMmyIie:

W = m, —m,
- y
m, —m,
rge mi , — Macca 6IOKC8. C KpLIIJ.IKOfI U TPYHTOM OO BBICYIIHWBAHUSA, I'; m2 — MacCa 6}0Kca C

KPBILIKON ¥ TPYHTOM IOCJIE BBICYIIMBAHMUS, T; 7, — Macca Ol0Kca ¢ KpPBIIIKOH, T.

Bce B3BemmBanus Npou3BOAUTH Ha Becax ¢ TOYHOCTHIO 110 0,01T.

Jns xaxxkoro o6pasia rpyHTa IpoBECTH HE MEHEE JIBYX ONpPEeIeHUN BIaXKHOCTU U MOJICYUTATD
CpeJlHEE 3HAUCHHUE.

[Tpu 06paboTKe NaHHBIX UCTIBITAHUH pe3yNbTaThl BBIYMCIEHUH BbIpaxaTh ¢ TOUHOCTHIO 10 0,1 %
pY BIKHOCTH rpyHTOB 110 30 % 1 ¢ TOYHOCTHIO 10 1%: mpu BnakHocTu rpyHTOB BhIme 30 %.
JlanHbIe aHaM3a ¥ BRIYMCICHUN 3aHECTH B KypHaJ (Tadu. 2.5.2.1.).
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Tabmanma 3
KypHan onpe/eneHus BIaXHOCTH BECOBBIM CIIOCOOOM

o < S <
z % < E E C E hl]?ﬂa})II;E.OCTB W
E SR Elr. - €18 & ™
5. |5 |89|6E2gs (3¢ |35|5 & fw-nm
ol = Sx=(58 &|& LE 2l 5 ¢ S 9 < < = é m, —m,
H |IBE 3T m | o BlTwW = 5 = o l|l=o0oms E
mo mj m' mél
1 2.X (12 4 5,2 62 80,11 96,21 94,76 94,74 0,10 0,11
50 75,16 95,42 (90,69 |90,60 |0,11

B oriamume OT TpaHyJIOMETPUYECKOTO COCTaBa BIAXKHOCTh TpyHTa OoJjiee YYyTKO
pearmpyeT Ha BHeIIHUWe Bo3leiictBui. HecMoTrps Ha crporoe coONIOJEHME IpaBuUll,
npenycmorpeHHbix ['OCT 12071-94, u3MeHeHue BIaXKHOCTU IpyHTa HAuMHAETCS B Ipoliecce
IPOXOJKHM CKB@XHMHBI MM Inypda ImoJ Bo3JeiicTBUEM OypoBOro, MNpPOXOJYECKOr0 WIN
poO0OTOOPHOTO WHCTPYMEHTA BCIEIACTBHE IepepachpeiesieHs] HANpPsHKEHHOTO COCTOSIHHSA,
JECTPYKTYPUPOBAHNUs, U3MEHEHUIN TEMIIEPATYPHBIX YCIOBUH U BIAXKHOCTHOIO PEXXHUMA. YUECTh
BJIMSIHUE BCEX IEPEUMCIIEHHBIX IPOIECCOB Ha M3MEHEHUE BIJIAKHOCTH OTOMpaeMoro odpasua
TpyaHo. Haumbosee 4yacTo uCHOIB3yeMbId HpUEM, IO3BOJIAIOLINI BBIIBUTH pOJb 3TOH CO-
CTaBJISIIOIIEH MOIPEUIHOCTH ONPEEIICHUs BJIaXXHOCTU, — CPAaBHUTENbHAsI OLIEHKAa PE3yJIbTaToOB
aHaJM30B 00pa3lloB, OTOOPAHHBIX U3 CKBaXHUHBI U Iypda. Ilpu 3TOM BirakHOCTH 00pa3sLoB,
0TOOpaHHBIX U3 MIypda, CAUTAETCS COOTBETCTBYIOIIEH €CTECTBEHHOW BIaKHOCTH MAaCCHBA.

IIpuponHas BIaXHOCTh M3MEHSETCS NPU KOHCEPBALMH, TPAHCIIOPTHUPOBKE M XPAHEHUU
00pas3noB. YcnoBusi XpaHeHus: 00pas3ioB rpyHTa periiamentupoBanbl ['OCT 12071-94. lanabie
00 MX BJIMSHUM Ha CKOPOCTb M BEJIMYMHY U3MEHEHUs BJIAXHOCTHU pa3HOOOpasHbl. B pabotax I
M. bepeskunoii, H. C. Mopo3oBa u JIpyrux yCTaHOBIJIEHO, YTO MPU XPaHEHUH MOHOJIUTOB B
TedyeHue Tpex mecsueB ymeHnblienne W He npesbiaer 2 %. [Toaromy H. C. Mopo3oB nonaraer,
YTO MOKHO YBEJIMYUTH CPOK XPaHEHUs /10 BOcbMHU MecsieB. B To xe Bpems A. I'. Kamnazapos
yKa3bIBa€T Ha CYLIECTBOBAaHHE M3MEHEHUs He Tonbko W, HO M p, 1, @ U ¢, HAUMHAIOILIETOCs C
MOMEHTa YIaKOBKH MOHOJHUTa M PEKOMEHAYET OTrPAaHUYUTh CPOK XpaHEHUs o0pa3loB OJHUM
MECSLEM.

OO6opynoBaHue U MaTepuaJbl

- CYIIWIBHBINA MIKad;

- (hapdopoBas crymka,

- OanmaHcupHBII KOHYC BacuibeBa;

- DJIEKTPOHHBIE WJIM TEXHUYECKUE BECHI C Pa3HOBECAMU;
- SKCUKATOD;

- OIOKCHI,

- crexyio pazmepom 10x15 em mim 15x20 cwm;
- CTyIIKa C PE3MHOBBIM ITECTUKOM,;

- CUTO C OTBEPCTHAMU | MM;

- nabopatopHas ¢apdopoBas yaleuka;

- 71a00OpaTOpPHOE CUTO C pa3MEPOM sueeK 1Mm;
- CIICLIMAaJIbHBIM CTaKaHYHUK;

- IOICTaBKa M0/ CIIELUaIbHbIN CTAKAHYMK;

- IIIIATEb.
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Ykazanua no mexnuke 6ezonacnocmu 0na cmyoenmoe npu npogedeHuu
nabopamopuvix padom

1. JlaGoparopHble paOOTHl MPOBOAATCA O] HAOJIIOJCHUEM MpernoAaBaTens WiId
nabopanta. K BbImosHEeHHIO J1aOOPAaTOPHBIX pabOT CTYIEHTHI JOMYCKAIOTCS TOJNBKO IMOCTe
IPOCITYIIMBAaHUA MHCTPYKTaXa MO TEXHUKE O€30MacHOCTH U MPOTUBONOXKAPHBIM MepaM. [locne
MHCTPYKTaka KKl CTYJI€HT PACIIMCBIBAETCS B CIELIMAIBHOM JKypHAJIE.

2. Bce MexaHWYecKHe HCIIBITaHUSI MaTEpUaOB MPOBOAATCS Y4eOHO-BCIIOMOTATEbHBIM
MEPCOHAIIOM Ha HCHbITAaTeNbHBIX MamnHax. CTyleHT MOXeT paboTaTb Ha MCIBITATEIbHBIX
MallMHAX M YCTaHOBKAaX TOJBKO C pas3pelieHuss W TOJ PYKOBOJCTBOM IperojaBaTels.
CryneHTtaM 3aIpeniaeTcsi CaMOCTOSITENIbHO BKJIIOYATh U BBIKJIFOYATh MAIIMHbI, IPOBOJUTH KaKHe-
100 orepaly Ha HUX U OCTaBIIATh UX 0e3 HaOmoAeHus B rpouecce padoTsl. CTyJeHTaM Takke
HE pa3pelraeTcs OTIy4aThCs U3 JJabOpaTOPHH 10 MOJIHOTO OKOHYaHUs J1a00paTOpHBIX padoT.

3. Bce wu3mepeHust o00pa3moB, HEOOXOAWMBIC [UIS BBIIOJHEHHS JIAOOPAaTOPHBIX
UCTIBITAHUH, MPOBOMATCS O YCTAaHOBKM WX B 3aXBaThl HCIIBITATENBHBIX MallMH. M3MepeHus
00pa310B [OCJI€ UCIIBITAHNUSA MOXHO MPOU3BOANUTD TOJIBKO IOCJIE CHITHSI IOCIEIHUX C MAIIUHBI.
s BU3yaJqbHOTO OCMOTpa pPe3yJibTaTOB MCHBITAHUN MOXKHO MOAXOAUTH K MAIIUHE TOJBKO C
pazpetieHus npenojasatesns. [Ipu UCMonb30BaHUN CMEHHBIX TPY30B HE CIIETyeT CKIIaJbIBaTh X
Ha Kparo CToJIa BO N30eKaHue NaJIeHUs U TPABMUPOBAHUS UMH OKPY>KAIOIIUX.

4. [lepen  HauanoM  paboOTBl  MPOBEPUTH  COOTBETCTBHE  TPY30B  Ha
MasiTHUKE CUJIOM3MEPUTENIS BEIMUMHE OXUAAEMOM Harpy3Ku Ipu HchbITaHuM oOpasua. He
paspeliaercss HCHBbITBIBATh 00pasiipl, TpeOyrollue Harpy3ku Oosblliei, 4YeM yKa3aHo B
TEXHUUYECKOH XapaKTepUCTUKE MAIIUHBI.

5. BeiOop mpucnocobseHus s 3aKperuieHnst 00pas3iioB JOKEH COOTBETCTBOBAThH THUITY
oOpa3ua u Buay aeopmanuu. Ilepen myckoM mammHbl HEOOXOIUMO MPOBEPUTH HAJIEKHOCTh
3aKpeIUIeHUs UCIIBITYEMOTo 00pasia.

6. Ilpu nmnpoBeneHun  7a0OpaTOPHBIX  WCHBITAHMA  HENb3sl  HAXOIUThCA B
HEMOCPEACTBEHHON OJIM30CTH OT JBMXKYIIUXCS YacTed MamuHbl. [Ipy ucnbplTaHUM XPYIKUX WA
3aKaJleHHbIX O00pa3lloB HEOOXOJMMO TOJb30BAaThCS 3aIUTHBIM SKPaHOM M3 OPraHUYEeCKOro
CTEKJIa WM METAININYECKOHN 3aCIIOHKOM.

7. Kopnyc ucnbITaTeIbHON MAalllMHBI TOJKEH ObITh Ha/lexkHO 3a3emieH. [Ipu pabore Ha
MAalIMHAX ¥ YCTAaHOBKAaX HEJb3s MIPUKACATHCS K TOKOBEIYIIMM YacTAM, a TAaKKe K JIEKTPOLIUTaM
1 DJIEKTPOPYOUIILHUKAM.

8. 3ampemiaercss NPOBOAUTH PEMOHTHBIE MEPONPUATHS, YCTPAHATH HEHCIPABHOCTH
3JIEKTPOOOOPYOBaHUS U YHCTUTh MAIMHBI U YCTAaHOBKM BO BpeMs pabOThl MM KOTJa OHHU
HaXOJATCS 10/ HAIPSKEHUEM.

9. Tlocme 3aBepmieHHst pPaOOTBI CTYAEHTHl 00s3aHBl COOpaTh H3MEPHUTEIbHbIE
MHCTPYMEHTBI, METOJUYECKHE MocoOus U claTh uX ydeOHOMy nabopanty. B ciyuae motepu
nocoOuii, MNOpYM MHCTPYMEHTOB WM HCHBITATENbHBIX NPUOOPOB CTYAEHTHI HECYT
MaTepuaIbHyI0 OTBETCTBEHHOCTH 32 HUX.

10. IIpu nHapymieHun TpeOOBaHWN TEXHUKH OE30MACHOCTH CTYIAEHT OTCTPAHSIETCS OT
JabHEMIIEro BBIMOJHEHHs J1abopaTopHOW paboThl. Eciam nelicTBusi cTyJneHTa HE MPHUBENH K
CephE3HBIM TOCIEACTBUSAM, TO OH MOXET OBITh BHOBBH JIONMYIIEH K Ja0OpPaTOPHBIM 3aHITHUSM
JIMIIB TTOCJIe TOBTOPHOT'O HHCTPYKTAXA.

3aoanus, nOpA0OK U nOCAE008aAmMeIbHOCHb 6bINOJIHEHUA PAOOMbL

CoracHO BBIIIEU3IOKEHHONH METOIUKH:
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[IpousBectn ompeneneHue BIAKHOCTU T'PYHTA METOAOM BBICYIIMBAHUS 10 IMOCTOSHHOMN
Macchl (MPUMEHSETCS AJIs IECUAHOT0 U INIMHUCTOrO TPYHTA).

Conep:xanue oT4éTa

1. Tema;

2. llenb paboTHI;

3. ®opMyIbl, COOTHOIICHUS U TpaduKu;
4. 3aKJII0YEHHUE U BBIBOJIBI.

KonTpoJbHbIe BOopochl
1. Bunsl nedopmaniuii rpyHTOB U MPUYHHBI, UX 00YCIOBIUBAIOIINE.
2. YcIoBHs Ui ONPEEICHUs TITYOHHBI CKMMAEMON TOJIIIIH.
3. Yto Ha3bIBaeTCs MpeAesbHBIM COCTOSHUEM MacchBa rpyHTa?
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JlagopaTopHas pa6ora Nel7 (3,0 uaca)
Tema: XapakTepuCTHKH, ONpe/eisieMble PACYETOM /LIS MbLIEBATO-TIIMHUCTBIX H
HeCYAHBIX TPYHTOB
Iean padoThi:
® (O3HAaKOMUTH CTYACHTOB C Ha60paTOpHBIMI/I U TOJICBBIMU MCETOAAMH OIIPCACIICHHUA (1)I/I3I/IKO'
MEXaHHIECKUX CBONCTB IPYHTOB;

® O03HAaKOMHTH OOYYAIOLINXCS C OCHOBHBIMH METOJIAaMH pacdera aeopManuid, IPOYHOCTH H
YCTOMYHMBOCTHU T'PYHTOB, a TAKXKE - IaBJICHUS TPYHTOB Ha OrpaXkJaroIue KOHCTPYKIUU

dopmupyembie KOMIIETEHIIHT

WNupexc DopMyJIUPOBKA:

CIOCOOEH UCIOIB30BaTh B MPO(PECCHOHATBHON IEATETLHOCTH PACIOPITUTEIBHYIO
NPOEKTHYIO JIOKYMEHTAIHIO0, a TakKe HOPMAaTHBHBIC IPaBOBBIE aKThl B 00JacTH
CTPOUTEJIBbCTBA,  CTPOMTEIBHOW  HMHAYCTPUH W IKHJIMIIHO-KOMMYHaJIbHOTO
XO3SMUCTBA;

OIIK-4

CIOCOOCH ydYacTBOBAaTh B HMHXKEHEPHBIX H3BICKAHHMAX, HEOOXOAMMBIX IS
OIIK-5 |cTpouTenbcTBA M PEKOHCTPYKLUUH OOBEKTOB CTPOUTENIBCTBA M KUIJIMIIHO-
KOMMYHAJIbHOTO XO35I1CTBA;

TEOPETHUYECKASA YACTbH

ITnomnocmero zpynma Ha3pIBaeTCSd Macca CIMHUIBI 00beMa I'PYHTa C €CTECTBEHHOMN
BIKHOCTBIO M TIPHPOJHBIM (HEHAPYIIEHHBIM) CIOKEHHEM. DTy BEIMUHMHY M3MEpSIOT B I/cM°
W /M.

[170THOCTH 3aBHCHUT OT MHUHEPAIBHOTO COCTaBa, MOPUCTOCTH U BIAXKHOCTU TPYHTA: C
YBEJIMUCHUEM COJICPIKAHUS TSHKEIBIX MUHEPAJIOB TUIOTHOCTh YBEIIMYUBACTCS, a TIPH YBEITUYCHUN
COJIep’KaHUsl OPTaHMYECKHX BEUIECTB — YMEHBIIAETCS; C YBETUYCHUEM BIIAKHOCTH IUIOTHOCTH
yBeNIMYUBaeTCs (MakCHMaJlbHOE 3HAYCHHWE TMPU JAaHHOW TIOPHUCTOCTH IUIOTHOCTH TPYHTA
JIOCTUTAET TP TOJHOM 3aMOJIHEHUH TMOp BOJOW); MPU YBETUYEHHH MOPUCTOCTU IUIOTHOCTH
YMEHBIIIAETCSI.

OINNPEJAEJIEHME IIJNIOTHOCTH BJIA’KHOI'O T'PYHTA METOJOM PEXYWEI'O
KOJIBLA (no 'OCT 5180-84)

DTOT METOJ MPHUMEHSIOT JUIsi TPYHTOB, JIETKO TOJAIOIIMXCS pPE3Ke HOXKOM M HE

KPOIIAIINXCS — TJIUH, CYTJIMHKOB, CYIIECEH U MEeCKOB.
Xox padoTsl
1. CornacHo TpeOOBaHUSM BBIOPATh PEXKYIEe KOJIBIIO-TIPOOOOTOOPHUK.

Tabmnma 1
[TapameTpsl IpoOOOTOOPHKKA B 3aBUCUMOCTH OT BHJIa TPYHTA
HanmenoBanue u Pa3meps! kKoab11a-mpo000oTOOpHIKA
cocrosHue TpyHTOB | Tommuua | auamerp | Bbicota (h), | yroa 3atouku
CTEHKH, BHYTpEH- MM HaApyKHOTO
MM auii (d), Mmm PEXKYIIETO
Kpast
Hemepaibie 1,5-2,0 >50 0,8d>h>0,3 | He 6onee 30"
MBLICBATO- d
TIIUHHACTHIE TPYHTHI
Hemep3anbie u 2,0-4,0 >70 d>h>0,3d | He 6omee 30°
CBITTy4eMEeP3JIbIe
MIECYaHbIE TPYHTHI
Mepsasie meuteBato-|  3,0-4,0 >80 h=d He 6onee 45°
TJIUHHACTBIC TPYHTHI
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Ilpumeuanue. Konbua-npo6ooT6opHUKU M3TOTaBIUBAIOT u3 cTanu C
AHTUKOPPO3MOHHBIM MOKPHITHEM WJIM U3 APYTUX MATEPUAJIOB, HE YCTYHAIONIUX MO TBEPIOCTH U
KOPPO3HUOHHOU CTOMKOCTH.

2. Konbiia mpoHyMepoBaTh, U3MEPHUTh BHYTPEHHUN TUAMETP U BBICOTY (C MOTPEUTHOCTHIO HE
6osee 0,1Mm) u B3Becuth (m1). Ilo pe3ynbTataM H3MEpEHH BBIYMCIMTH O0OBEM KOJbIA C
TouyHOCTBIO 710 0,1 cv® (V).
3.Kppimeuku npoHyMepoBaTh U B3BECUTH (Mm1). Pe3ynbTaThl B3BEIIMBAHMS 3aHECTH B KypHAI
4. Konbuo-npo6ooTOOpHUK cMa3aTh ¢ BHYTPEHHEW CTOPOHBI TOHKHM CIIOEM Ba3elMHA WM
KOHCUCTEHTHOHN CMa3KHU.
5. BepxHIOI0 3auHIIEHHYIO IIOCKOCTh 0Opasla TpyHTa BBIPOBHSTH, Cpe3asi M3JUIIKH TPyHTa
HOXOM, YCTAaHOBUTb Ha HEW PEeXyIIMN Kpal KOJbIa U BUHTOBBIM MPEccoM (WM BPYUHYIO Yepes
HACaJKy) cJerka BAAaBUTH KOJIBIO B TPYHT, PUKCHUPYs TpaHUIly 0Opasia JUlsl HCTIBITaHUH. 3aTeM,
TpyHT o0Ope3arh Ha TayOuHy 5-10MM HIDKE pexyllero kKpas Koublia, (GOpMUPYS CTOJIOHK
IraMeTpoM Ha 1-2MM GoJibIlie Hapy»KHOTO AraMeTpa Koubla. [lepuoanyecku, mo Mepe cpe3anus
TPyHTa, JIETKUM Ha)KUMOM IIpecca WIIM HACaJKH HAca)KMBATh KOJBIIO HA CTOJIOWMK TpyHTa, HE
nomyckas nmepekocoB. [locie 3amoiHeHus KoJblla TPYHT Moipe3ath Ha 8-10MM HUXKE pexyIero
KOJIbIIa M OTJENUTH €ro. ['pyHT, BBICTYHAIOMIMA 3a Kpas KOJblla, Cpe3aTh HOKOM U 3aYUCTHUTh
MIOBEPXHOCTh TPYHTA BPOBCHD C KPAsSMHU.
6.Ilpy mmacTUYHOM WU CHIITyYeM TPYHTE KOJIBIIO IUIaBHO, 0e3 MepeKOCOB BIABUTH B HETO W
YIATUTh TPYHT BOKPYr KOJIbIIA. 3aTeM, 3a4UCTHTh IOBEPXHOCTh TPYHTa H 3aKPBITh €ro
KPBIIICYKAMHU.
7.Komb110 ¢ TPYHTOM U KPBIIIKAMH B3BECUTH (M2)/
8.IlnoTHOCTH TpyHTa (P , T/CM3) BEIYUCIUTH 1O hopMyIie:

p=(M2-mo-m1)/V,
r7ie M1-Macca ¢ KOJIBIIOM U C KPBIIIEUKaMHU,T; Mo-Macca KOJbIa,r;

M1-Macca Kphlleyek, T; V- BHyTpeHHH 00beM KOMbIIa, CM°.

Tabmuua 2
KypnHan onpeneneHus MIOTHOCTA METOIOM PEXYIIHX KOJEIL.

Howmep Macca [TimoTHOCTH
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OIIPEAEJIEHUE BJAKHOCTU I'PYHTA BECOBBIM CITOCOBOM (IT1O I'OCT
5180-84)

Xoxa padot
B3Becuth 01OKC ¢ KPBIIIKOW, 0003HAYHMB €r0 MaccCy Mo.
B3sate 15-50r mccnemyemMoro rpyHTta, MOMECTHTh €r0 B OIOKC, 3aKPBITh KPBIIIKOH M B3BECHUTb,
0003HauMB Maccy OroKca C TPYHTOM 1. B3BeHIeHHBIH OIOKC C NPUOTKPBITOW KPBILIIKOM
MOCTaBUTh B CYIIMJIBHBIN KA (TEpMOCTAT) M BBIIEPKUBATh 00pasel] npu temmneparype 105 + 2
°C B TeyeHME 3 4. ]IS MECUYaHBIX TPYHTOB, JUISI OCTAJIBHBIX — 5 4. 3aruICOBaHHBIE I'PYHTHI
BbIcymuBaTh mpu Temmeparype 80 + 2 °C mepBMYHO — B TE€UYEHHUE § Y, MOCIEIYIOIIHE
BBICYIIIMBaHUSI — B T€UEHUE 2 4.
3aKphITh OFOKC C BBICYIIICHHBIM TPYHTOM KPBIIIKOW M OXJIAJUTh ero B TeueHue 30-40 MUHYT B
AKCUKATOPE, HA JIHE KOTOPOI'0 HACBINAH XJIOPUCTBIN KalbLWW, MOTIOMAIIUN Tapbl BOJBI.
B3BecuTh OxyakaeHHbIN OIOKC C TPYHTOM, a 3aT€M BHOBb IOCTaBUTh €0 B CYIIMJIbHBIN IIKad
JUTSL TOTIOJTHUTENIFHOTO BBICYIIMBaHUs 1pH Temreparype oT 105°+ 2 °C mo 105° - 2° teuenue 1
Y. JIJIsl IECYAHBIX TPYHTOB, JUJISl OCTAJIbHBIX 2 Y.
[ToBTOpATH Omepauuu, yka3aHHble B IL.I. 4 U 5, 7O TeX IOp, MOKa pa3sHULA MEXIY IBYMS
MOCJIEIYIOIIMMHU B3BeIIMBaHUAMU He npeBblcUT + 0,02 r. 3a pe3ynbTar B3BEIIUBAHUS MPUHSATH
HAaMMEHBIIIYIO Maccy OI0Kca ¢ TPYHTOM m12.
BbraucisaTh BIaXXHOCTh TPYHTA 10 PopMyIIe:

W = ml B m2
- 1
m, —m,
rge mj; , — Macca 6IOKCB, C KpLIHIKOfI W T'PYHTOM A0 BBICYIIMBAHUA, I'; m2 — MaccCa 6IOKC€1 C

KPBILIKOW M TPYHTOM I10CJI€ BBICYIIMBAHUS, T; M, — Macca OI0Kca ¢ KPBIIIKOH, T.

Bce B3BemmBaHus Npou3BOAUTH Ha Becax ¢ TOUHOCTHIO 110 0,01T.

Jlnis kaxmoro obpasia rpyHTa IpoBECTH HE MEHEe JIBYX ONpe/eeHNH BIaXXHOCTH U MOJICYUTATh
CpeliHee 3HaUECHHUE.

[Tpu 06paboTKe JAHHBIX UCIIBITAHUIN Pe3yabTaThl BHIYUCIEHUH BhIpaXkaTh ¢ TOYHOCTHIO 110 0,1 %
IIpU BIAXHOCTU TPYHTOB 110 30 % 1 ¢ TouHOCTHIO 10 1%: pu BiaxkHOCTH TPYHTOB BhIIE 30 %0.
JlanHbIe aHaNM3a U BBIUMCIICHUI 3aHECTH B XKypHal (Tadmn. 2.5.2.1.).

Tabmuma 3
JKypHan onpezenenys BIaKHOCTH BECOBBIM CIIOCOOOM
z ogf - § E § E hBJ‘Ia)KH'OCTB w
= S o 2| o 2 212 = \TpyHTa!
\|: CHG = S T o —_ L‘n \© < © o CE) m —m
g |5 |5 |8¢|EEZ 88 (88 |85|8 2 gw="Me
3 |5 |g={32|2823E% |B2 |&§ |8 & & m-m
H |55 |T A|l= o BT & = 3 > ol om s B
mo mj m' m;*
1 2.X (12 4 5,2 62 80,11 196,21 |94,76 |94,74 |0,10 0,11
50 75,16 (95,42 |90,69 |90,60 (0,11

TOYHOCTD OIIPEJAEJIEHUSA BJAXKHOCTU I'PYHTA

B oranume OT TrpaHyJOMETPUYECKOTO COCTaBa BIAXHOCTh TpyHTa Oojiee YYyTKO
pearupyeT Ha BHeIIHHE Bo3aeiicTBus. HecMmoTps Ha cTporoe coOnIofeHHE MpaBull,
npenycMoTpeHHbIx ['OCT 12071-94, uzMeHeHne BIaKHOCTH IpyHTa HAuMHAETCS B IIpoLiecce
MPOXOJKH CKBAXUHBI WM 1Iypda TMoj BO3IEHCTBUEM OypoBOro, MPOXOAYECKOro WU
poO0OTOOPHOTO WMHCTPYMEHTA BCIEACTBHE IepepactpesieNieHus] HANpPsHKEHHOTO COCTOSIHMA,
JNECTPYKTYPUPOBAHUS, U3MEHEHUI TeMIIEpaTyPHBIX YCIOBUH U BIAXKHOCTHOTO PEXHUMA. YUECTh
BJIIMSIHAE BCEX IEPEUMCIICHHBIX MPOIECCOB Ha M3MEHEHME BIIAXHOCTH OTOMpaeMoro oOpasia
TpynHo. HamGosiee 4yacTto WCMONB3yeMbld MPUEM, TO3BOJISIONIUN BBIIBUTH POJb 3TOH CO-
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CTaBJISIIOIICH MOTPENIHOCTH OMPEENICHUs BJIaXXHOCTU, — CpPaBHUTENbHAs OLIEHKAa Pe3yJIbTaToB
aHaTM30B 00pa3loB, OTOOPAHHBIX M3 CKBAXHUHBI U IIypda. Ilpu 3TOM BiIakHOCTH 00pa3sloB,
O0TOOpaHHBIX U3 IIypda, CYUTAETCS COOTBETCTBYIOIIEH €CTECTBEHHOM BIaKHOCTU MacCHBA.

[IpuponHas BIIa)KHOCTh U3MEHSIETCS MIPU KOHCEPBALIMH, TPAHCIIOPTUPOBKE U XPaHECHUHU
00pa3noB. YcinoBus XpaHeHus: 00pa3ioB rpyHTa periiamentupoBanbl ['OCT 12071-94. JlanHbie
00 MX BIUSHUU HA CKOPOCTh M BEIMYHMHY MU3MCHCHHSI BIQYKHOCTH pa3sHooOpa3Hbl. B paborax I
M. bepeskunoii, H. C. Mopo3oBa U Apyrux yCTaHOBJIEHO, YTO NpPU XPAHEHWH MOHOJIUTOB B
TedeHue Tpex MecsleB ymenbiienne W ne npesbimaet 2 %. [Toatomy H. C. Mopo3oB nosnaraer,
YTO MOKHO YBEJIMYUTH CPOK XpaHEHHUs A0 BocbMHU MecsieB. B To xe Bpems A. I'. Kamnazapos
YKa3bIBaeT Ha CYILECTBOBAHUE M3MEHEHUs He Tosubko W, HO M p, n, ¢ U ¢, HAUMHAIOILLEIOCs C
MOMEHTa YIaKOBKH MOHOJHUTA M PEKOMEHAYET OIPaHUYUTh CPOK XpaHEHHUs oOpa3loB OJHUM
MECSIIEM.

Oo0opynoBanne U MaTepuasbl

- CYIIWIBHBINA MIKad;

- (apdoposas cTyrka;

- OanmaHcupHbIN KOHYC Bacumnbea;

- JJIEKTPOHHBIE WJIM TEXHUYECKHE BECHI C pA3HOBECAMU;
- 9KCUKATOp;

- OIOKCHBI;

- ctexiio pazmepom 10x15 cm wm 15x20 cwm;
- CTYIIKa C PE3NHOBBIM MECTHKOM;

- CUTO C OTBEPCTUSAMU 1 MM;

- nabopatopHas ¢apdopoBas yalieuka;

- 71a00paTOPHOE CUTO C pa3MepoM sueek 1Mm;
- CHeMATIbHBIN CTaKaHYHK;

- [IOJICTAaBKa 0/ CHIeMAIbHBIN CTaKaHYHK;

- LIMaTenb.

Ykazanua no mexnuke 6ezonacnocmu 013 cmyoenmoe npu npogedeHuu
nabopamopuvix padom

1. JlaGoparopHble pabOThIl TMPOBOAATCS TOJ HAONIOACHUEM TIPEToJaBaTess WIN
nabopanTta. K BeImomHEHHIO 1a00OpaTOpPHBIX pPadOT CTYACHTHI JOMYCKAIOTCS TOJIBKO TIOCIIEe
MPOCITYITMBAHUS UHCTPYKTaXKa MO TEXHUKE O€30MacHOCTH W MPOTHUBOTIOKAPHBIM MepaM. [locie
WHCTPYKTaXKa KOKJBIA CTYJICHT PACITUCBIBACTCS B CIICITUAIEHOM XKYpHAJIE.

2. Bce MexaHMuecKre MCTBITAaHUS MaTEPHAIOB MPOBOIATCS y4eOHO-BCIIOMOTATEIbHBIM
MEPCOHAIIOM Ha UCHBITATENbHBIX MamuHax. CTyJIeHT MOXeT paboTaTh Ha HCIBITATENBHBIX
MalllMHaX ¥ YCTaHOBKAaX TOJBKO C pa3pelieHuss W TOJ PYKOBOJCTBOM IMperojaBaTels.
CryneHTaM 3alperniaeTcsi CaMOCTOSITENIbHO BKIIIOYATh U BBIKIIOYATh MAIIHHBI, IPOBOIUThH KaKHe-
100 orepali Ha HUX U OCTaBIISATh UX 0e3 HaOoeHus B rmpouecce padoTel. CTyJAeHTaM Takke
HE pa3penraeTcs OTIydaThes U3 JJabOpaTOPHH JI0 TIOJIHOTO OKOHYAHUS 1a00paTOpHBIX padoT.

3. Bce wu3Mepenuss o00pasnoB, HEOOXOAWMBIE Il BBIMOJHEHUSI JTAOOPATOPHBIX
UCIIBITAHUH, MPOBOJATCSA IO YCTAHOBKM HMX B 3aXBaThl HCIBITATEIBHBIX MamIuH. M3mepeHus
00pas3I0B MOCIE UCTIBITAHUS MOXHO IMPOU3BOAUTE TOJIBKO ITOCIIE CHSTHS TIOCISIHUX C MAIIHHEI.
Jlist BU3yaJIbHOTO OCMOTpa Pe3y/IbTaTOB UCHBITAHUN MOXKHO MOIXOAWTH K MAIIUHE TOJBKO C
pazpemieHus npenojaBatens. [Ipu UCMONIb30BaHUN CMEHHBIX TPY30B HE CIIEAYeT CKIAIbIBATh HX
Ha Kparo CTOJIa BO N30eKaHNEe MAJACHUS U TPABMHUPOBAHUS UMH OKPYKAIOIIUX.
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4. Ilepen HayajioM paboThl MPOBEPUTH COOTBETCTBHUE rpy30B Ha
MasTHUKE CUJIOU3MEPUTEIIS BEIMUMHE OXXKHMJIaeMOW HArpy3ku Mpu HCIbITaHUUW oOpasua. He
paspemraercsi HUCHBITBIBATh 00pa3lbl, TpeOyrolmue Harpy3ku OosiblIel, YeM YKa3aHo B
TEXHUYECKON XAPAKTECPUCTUKE MAIIVHBI.

5. BeiOop npucnocoGueHus s 3aKperuieHus: 00paslioB TOJKEH COOTBETCTBOBATH THILY
oOpa3ua u Buny aegopmarnuu. [lepen myckoM mamvHbl HEOOXOIUMO MPOBEPUTH HANEKHOCTh
3aKpeIJICHUs UCTIBITYEMOTO 00pasiia.

6. Ilpu npoBeseHuu  J1aOOPATOPHBIX  WCHOBITAHUW  HENMb3d  HAXOAUTHCA B
HEMOCPEJICTBEHHON ONM30CTH OT ABMXKYIIMXCSA YacTel MamuHbl. [Ipy UCIIBITAaHUN XPYNKUX WU
3aKaJleHHBIX O00pa3lOoB HEOOXOIUMO TOJIH30BATHCS 3AIMUTHBIM SKPAaHOM M3 OPraHHUYECKOTro
CTEKJIa WIM METAININYECKOHN 3aCIIOHKOM.

7. Kopnyc ucnblTaTeIbHON MalllMHBI TOJKEH ObITh Ha/lexkHO 3a3zemieH. [Ipu pabore Ha
MallMHaxX U YCTAaHOBKAaX HEJIb3A NPHUKACATHECA K TOKOBCAYIIUM HacCTAM, a TAKXKE K SJICKTPOIIHUTAM
U DJIEKTPOPYOUITbHUKAM.

8. 3ampemiaercss NPOBOJUTH PEMOHTHBIE MEPOIPUATUSA, YCTPAHATh HEUCIPABHOCTHU
3EKTPOOOOPYIOBAaHUS U YHUCTUTh MAIIUHBI M YCTAaHOBKM BO BpeMsi paOOThl WM KOT/Ia OHU
HaxXOoJATCs I1OJ] HAaIPSHKECHUEM.

9. [Ilocne 3aBepmieHust pabOTBI CTYACHTHI 00si3aHBI CcOOpaTh HU3MEPUTEIHHBIC
MHCTPYMEHTHI, METOJIMYECKHE MOcoOusi M ciaTh MX ydeOHOMY sabopaHty. B cmyudae motepm
nocoOuii, TOpYM MHCTPYMEHTOB WJIM HCHBITATENBHBIX TNPUOOPOB  CTYIACHTHI  HECYT
MaTCpHAIbHYIO OTBETCTBCHHOCTD 3a HUX.

10. Ilpu nHapymeHun TpeOOBaHUN TEXHHKU OE30MACHOCTH CTYAEHT OTCTPAHSETCS OT
JAIbHEWIEro BHIONHEHHUS JabopartopHoil paboTel. Ecnu neificTBus cTyneHTa HE MPUBENIH K
CEpbE3HBIM TOCIECTBUSAM, TO OH MOXET OBITh BHOBb JOMYIIEH K J1a0OpAaTOPHBIM 3aHSATHUSM
JUIIb TIOCIIE TOBTOPHOI'O MHCTPYKTAXA.

3aoanus, nOpaOOK u nOC1e008amMeIbHOCHb 6bINOJIHEHUS PAOOmMbl

CormnacHo BBIIIEU3IIOKEHHOM MCTOJHUKU:
HpOI/I3B€CTI/I OMmpeACIICHUEC BJIAXHOCTH I'PyHTa MCTOAOM BBICYIIMBAHUA 0 IMOCTOSIHHOM

Macchl (TIPUMEHSIETCS JIJISl IECYaHOTO M TIIMHUCTOTO TPYHTA)
Conep:xanue oT4éTa

1. Tema;

2. llenb paboTHI;

3. ®opMyIbl, COOTHOLIEHUS U TPaQUKH;
4. 3aKIr0vYeHne U BEIBOBI.

KoHTpoJibHbIE BONIPOCHI
1. Bunel nedopmaniuii rpyHTOB U MPUYHHBI, UX 00YCIOBIUBAIOIINE.

2. Ycnous s ONIpeieIeHHsI TITyOHHBI C)KUMAaeMOM TOJIIH.
3. Uto Ha3pIBaeTCs MPEACTbHBIM COCTOSTHHEM MacCHBa TpyHTa?
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CnucoK peKOMeH1yeMOi JIUTepaTypbl

a) OcHoBHas JUTEpaTypa:

1. Horanmaiino, A.M1. Mexanuka rpyHToB. OCHOBaHMS U (DYHIaMEHTHI : ydeOHOE
nocobue / A.W. loragaiino, B.A. Jloranaiino. - 2-e u3a. - M. : UJ1 "FOpucnpynenuus", 2011. -
190 c. - ISBN 978-5-9516-0476-7 ; To ke [Onexrponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=125466 (07.08.2015).

2. VYxkpaunuenko, J[.A. Lukn nmaGoparopHeix paboT mo aucuuiuinHe «MexaHHuKa
rpyHTOB» : ydeObHoe mocobue / JI.A. VYkpaumnuenko, JI.LA. Myprazuna ; MUHHUCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit @eneparun, PenepaabHOe TOCYAAPCTBEHHOE OIOIKETHOE
o0Opa3oBaTelbHOEe YUYpPEkKACHHE BBICHIET0 MpodeccruoHanbHOro odpaszoBanus «OpeHOyprekuit
rOCyIapCTBEHHBIN yHUBEpcHUTeT». - OpenOypr : OI'Y, 2014. - 136 c. : cxem., Tabm., un. ; To xe

[DnexTponnsiii  pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=330601
(07.08.2015).
3. Mexanuka : yue6Hoe nmocobue / B. Kymnapenko, FO. Hupkos, A. EdanoB u ap. ;

MunuctepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepanun, OeaepanbHOE TOCYIapCTBEHHOE
OIOJDKETHOE 00pa3oBaTelbHOE YYPESKICHHE BBICHIEr0 MPO(ECCHOHAIBHOTO 00pa3oBaHUs
«OpeH0Oyprckuil rocyaapcTBeHHbI yHUBepcuteT». - OpenOypr : OI'Y, 2014. - 275 c. : un.,
tabn. - bubmmorp. B kH. ; To ke [Dnektponnsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259375 (07.08.2015).

1.1.1 TIlepeyeHb AOMOJTHUTENbHOM JUTEPATYPHI:

1. Horanaiino, A. . Mexanuka rpyHTOB : OCHOBaHUSA M (PyHIaMEHTHI : yueO.
nocoobue / A.W. [oramaitno, B.A. [oramaiimo. - 2-e wu3n., uchop. u gom. - M. : UJ]
IOpucnpynennus, 2011. - 192 c. - bubmuorp.: c. 186-186. - ISBN 978-5-9516-0476-7

2. MexaHuka rpyHTOB, ocHoBaHus U pyHaamentsl / C.b. YxoB, B.B. Cemenos, B.B.
3namenckuii ; mox pen. C.b. Yxoga. - 5-e uzn., crep. - M. : Beicmias mkona, 2010. - 566 c. : u. -
bubnuorp.: ¢.562-563. - ISBN 978-5-06-006226-7

3. CIT 50-101-2004. CBoxm mpaBWiI TIO TPOCKTUPOBAHHIO W CTPOUTEIBHCTBY.
[TpoexTHpoBaHKe U YCTPOHCTBO OCHOBaHUN M (DyH/IaMEHTOB 37aHUN U COOPY>KEHUIA.

4, I'OCT25100-95 rpyntsl. Knaccuduxarus.

S. 'OCT28622-90. I'pynTtsl. Meron 1a00paTOPHOTO OIpENENEHUs] CTENEeHU
MyYUHUCTOCTH.

6. I'OCT  12248-2010. I'pyntel. Meton  n1aGopaTOpHOTO  OINpeneNeHus
XapaKTePUCTUK IPOYHOCTH U 1€(POPMUPYEMOCTH.

1.2 IlepeyeHb Y4eOHO-MeTOIMYECKOro ofecrevyeHHsl CaMOCTOATEIbHON PadoThI
00y4aoIUXCH M0 JUCUMILIIIMHE:

1. Meroanyeckue PEKOMEHTalH TUTS CTYJIEHTOB o OpraHu3aIuu
CaMOCTOSITENLHOM pabOThI 10 AUCHUTUIHHE «MexaHuka (MeXaHuKa TPYHTOB)».
2. MeTtonuueckne yka3aHus MO BBITIOJHEHUIO KOHTPOJBHON padoTe Mo AUCITUTIINHE

«MexaHuka (MEXaHHUKa TPYHTOB)».

1.3  IlepeyeHb pecypcoB HH(POPMALHOHHO-TEIEKOMMYHUKALIMOHHOW  CeTH
«I/IHTepHeT», HBOﬁXOlII/[MbIX AJIsA OCBOCHMA JUCHUITJIMHbI:

1. Hayunas snekTponHas Oubnnoreka auccepranuii Poccuiickoil rocynapcTBeHHON
oubmmorexku (PI'B) — www.diss.rsl.ru
2. «HarmonanbHbIN DnexkTpoHHO-HbOpMaIMOHHBIN KOHCOPITYM» (HIT

«HDUKOHy») www.neicon.ru
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http://www.diss.rsl.ru/
http://www.neicon.ru/

3. Nudopmanmonnas cucremMa «EamHOEe OKHO JjJocTyna K 00pa3oBaTelIbHBIM
pecypcam» Www.window.edu.ru

4, Acconpanusi peruoHajgbHbIX OuOMMOTeUHBIX KOoHcopuuymMoB (APBMKOH) —
www.arbicon.ru

5. [Mopran «MHbOpMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH B OOpa3OBaHHM»
www.ict.edu.ru

6. Hayunas snextponHas 6ubaroreka e-library — www.elibrary.ru

7. DnexTpoHHas OMOIMOTEKa U AIEKTPOHHBINA KaTanor HayuyHou 0nbianotexku CKOY

— www.library.stavsu.ru

11. [lepeyeHb MHPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMBbIX NPH OCYIIECTBJIEHNH
00pa3oBaTe/ILHOIO MpoLecca MO IUCHUILUIMHE, BKJIKYAs MNepedyeHb MNPOrpaMMHOIO
obecrieyeHus: U MHGOPMAIHOHHBIX CIPABOYHBIX CUCTEM

HHd)OpMdl{MOHHble Cnpasodurnble cucmemaol:

1. www.biblioclub.ru - «YuuBepcuTeTckast OMOIMOTEKA OHIIANHY;
2. DnexTponHO-0nbIHoTeuHast cuctema [PRbooks OO0 «Aii ITu Dp Menmay.

Ilpozpammnoe obecneuenue:

1. Microsoft Windows Professional Russian Upgrade/Software Assurance Pack
Academic OPEN 1 License No Level- numensust Ne 61541869

2. Microsoft Office Russian License/Software Assurance Pack Academic OPEN 1

License No Level - nunensus Ne 61541869

Microsoft Office - nmunensus Ne 61541869

4. 1C Ilpeanpusitue 8 KommaekT i OoOy4eHHs B BBICIIUX U CPEIHUX Y4eOHBIX

3aBefieHUsX - Perucrpanmonnsiii Homep 9334707

Embarcadero rad studio - I'/x 445/01 ot 30 utosst 2010 r.

IBM Rational Rose modeler - Becriatro mo nporpamme IBM Academic Initiative

7. Mathcad Education - University Edition (50 pack) - Torosop Ne 24-3a/15 ot 19
asrycra 2015r.

8. Photoshop extended CS 5 12.0 WIN AOO License RU - WIN 1330-1052-0528-3946-
5457-6917

9. MAC 1330-0662-7185-2512-8915-6761

10. ProjectExpert 7 Tutorial CeteBas Bepcusi 15 padounx mect - JloroBop Ne 24-3a/15 ot
19 aBrycra 2015r.

11. TRACE MODE 6.09.2 mist Windows ua 16 touek BBOma-BbiBoja - JloroBop Ne 24-
sa/15 ot 19 aBrycra 2015r.

12. Microsoft Visual Basic — AzureDev ID: a6¢2b0d7-162e-479f-8a58-384701f33665

13. Python — becrunaTHbrit

14. OC Microsoft Windows Professional Russian (Microsoft JIumensus Ne61541869)

15. Microsoft Office Russian License

(Microsoft JTutien3ust Ne61541869)

.

oo

12. Onucanne MaTepuaIbHO-TeXHHYECKOH 0a3bl, HE0OX0AMMON A1 OCyLeCTBJIEHUS
0o0pa3oBaTeIbHOIO Mpolecca 1Mo JUCHUILIMHE

JIaGoparopusi OCHOBaHUWH, (YHIaMEHTOB M MEXaHMKH TPYHTOB - JJs MpPOBEACHUS
71a00paTOPHBIX 3aHATUH, TPYNIOBBIX U UHAUBUIYalIbHBIX KOHCYJIbTAIUH, TEKYILIErO0 KOHTPOJIS U
IPOMEXYTOYHOU aTTeCTAllU OCHAII[CHa  CIICLUAIM3UPOBAHHOW  y4eOHOW  meOenpio U
TEXHUYECKUMU CPEACTBaMU OOyUYEHHUs, CIIyKAIlllUMU JJIs1 IPECTaBIeHNs yueOHOM nHpopMaIiu:
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http://www.window.edu.ru/
http://www.arbicon.ru/
http://www.ict.edu.ru/
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KOMIIBIOTED B

coope B coctae Celeron 430/3Gb/250Gh/DVDRW (2mt), Dell Optiplex 901 (i7 —

3370/8/1000/7790/ monutop Dell U2412M, y4eOHO-HarIs1iHbIC TOCOOUS

NITA-MTI'4.01
23.
24,
25.
26.
27.
28.
29.
30.

Apeometp 1ist rpyHTa Al

AHanuzaTop KOppO3MOHHOM akTUBHOCTHU IpyHTOB AKAT
banancupnsiii konyc Bacunbes amratuBnsbii [TTB
brokca rpynrosas bI'

Boposnka B 25-60

Nzmeputens YIII-MI'4 «I'pyHT»

KomruiekT kosen-npo6ooTO0opHUKOB

Onometp 60

ITenetpomeTtp cratudeckoro aeiictus [1CI-MI'4
IInotnomep HIIY yHuBepcanbHBIN AMHAMUYECKUN
[InmoTHOMEp cTaTUYECKUA

IInotHOMep-Bnaromep KoBanesa B KOMIUIEKTE ¢ KOHycoM BacuibeBa
[Tpu6op ITPT-1

[Tpubop COXO3JOPHUMU [TIK®D-01 ¢ TpamboBKOi

Becet CAS SW-II-5

Pyunoit 6ypoBoil KOMILIEKT reosnora

[Tpu6op YBT-3M

[Ipecc runpaBandeckuii ManoradaputHsiii [II'M-1000MI'4
[Tpu6op Jle-1llaTenbe

Habop xuMuueckux peakTuBOB

N3mepurtenu nmpounoctu 6erona snekrponnsie UI1C-MI'4.03*
W3MepuTenu TONIIMHBI 3aUTHOTO CJIOS OETOHA W PACIOJOKEHHS apMaTyphl
%

W3meputens HanpspbkeHuit B apmatype DUH-MI4
Ksanpoxonrep DJI Inspire 1 PRO

Jlazepusrit qansHOMep DISTO D810

N3mepurens npounoctu [TYJIbCAP 2.1 Bepcus 1
beronockon CK-1700

Tpaccoreueuckarens Ycnex ATI-525.60 (H)
MHuorouacToTHbIl npodaitnep ADMII-14

['ny6ounnslit nerexrop Jeohunter 3D Dual System

Aynuropus Ui caMOCTOSTENbHON pabOThl OCHAalleHa CHEHUaTM3UPOBAaHHON y4eOHOM
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH Ui MpeACTaBIeHUs yueOHOH

uH(popMauu:
IIEKTPOHHYIO

koMmmbroTepsl (14 mrt) ¢ noxkmtoueHuem K cetu "MHTepHer" m gocTynom B
UH(POPMAIIMOHHO-00pa30BaTEIbHYIO0 Cpely, KHUXKHbIE MIKapbl Ui y4yeOHOM

JUTEpPaTyphl U y4eOHO-METOUYECKIX MAaTEPHUATIOB.

YuranbHbli 3all — IMOMELICHHE I CaMOCTOSATENbHOM pabOThl OCHAIEHO CTOJaMHU
YUEHUYECKUMU; KHUKHBIMU CTeJUIaKaMu M IKkadgamu uig yueOHOW iuTepaTypsl M ydeOHO-
METOAMYECKHX MaTepHasioB; koMibioTepamu nepconanbHbiMU (CeleronCore420, RAM 2,5 Gb,
HDD 80 Gb) — 8 mrT. ¢ moakmoueHHeM K ceTd MHTEpHET M IOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.
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