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BBEJAEHUE

Lenpto  guctumuuuel  «MexaHuka (MeXaHWKa TPYHTOB)»  SBISETCS
O3HAKOMJICHHE CTYJEHTa C BOMPOCaMU (POPMUPOBAHUS HANPIKECHHO-1e(HOPMUPOBAHHOTO
COCTOSIHUSI TPYHTOBOT'O MacCHBa B 3aBUCUMOCTH OT JIEUCTBYIOIIMX BHEUTHUX (DaKTOPOB.

3a):[at11/1 OCBOCHUA NUCLMITIINHBI

- O3HAaKOMUTh CTYJIEHTOB C JIaDOpaTOPHBIMH M IOJEBBIMH METOJAMH ONpEACICHUS
(U3MKO-MEXaHNYECKUX CBOMCTB IPYHTOB;

- 03HAaKOMUTb 00YYarOIUXCs ¢ OCHOBHBIMM METOJIaMH pacueTa JepopMaLuii, IPOYHOCTH U
YCTOWYMBOCTU I'PYHTOB, @ TAKXKE - JABJICHUs TPYHTOB HA OTPaXAAKOIIUE KOHCTPYKIIUH.

JlabopaTopHas padora Ne 1
Tema: Cocras, cTpoeHHe H cocTosinne rpyHToB. OTOOpP, KOHCEpBalUs U XpaHeHHe
00pa3uoB TPYHTOB.
ean padoThi:

® (03HAaKOMHUTH CTYJCHTOB C Ha60paTOpHI)IMI/I " TIOJICBBIMU METOAAMH OITPCACIICHHUA (1)I/ISI/IKO-
MEXaHMYECKHUX CBOMCTB I'PYHTOB;

® 03HAaKOMHUTb OOYYalOLIMXCSl C OCHOBHBIMH METOJAMHU pacyeTa JedopMaluil, IPOYHOCTH U
YCTOMYMBOCTU IPYHTOB, @ TAKXKE - aBJICHUS IPYHTOB HA OIPaXKAAroLue KOHCTPYKIUU

®opmupyeMble KOMIIETEHIIUH

Kon, hopMyinpoBka KOMIIETCHIIUN

Crioco0eH MCrob30BaTh B NPO(PECCHOHANBHON JESITEIbHOCTH PACHOPSIUTEIbHYIO U IPOEKTHYIO
JOKYMEHTAIMI0, a TakKe HOPMATHUBHBIE TMPABOBbIE aKThl B OO0JACTH CTPOUTEIHCTBA,
CTPOUTENIbHON MHIYCTPHH M KIIHIIHO-KOMMYHabHOTO X03sicTBa (OITK-4)

Crioco0eH y4acTBOBaTh B MH)KEHEPHBIX U3BICKAHUSIX, HEOOXOTUMBIX JJISl CTPOUTENBCTBA U
PEKOHCTPYKIIMK OOBEKTOB CTPOUTEIHCTBA U KHIHIHO-KOMMYHaIbHOTO X03stiicTBa (OITK-5)

TEOPETHUYECKASA YACTbH

J1oCTOBEpHOCTH PE3yJIbTATOB JIAOOPATOPHOTO U3YUEHMSI COCTaBa, COCTOSHUS
(U3UKO-MEXaHNYECKUX CBOWCTB TPYHTOB 3aBUCAT OT MPaBUIBHOCTH 0TOOpa 00pasloB,
COXpaHEHMsI MX IMPHUPOJHOTO COCTOSHUS B Ipoliecce 0TOOpa, TPaHCIOPTUPOBKU U XPAHEHUS.
KagectBo 0T6Opa mpo0, YUCIIO U KauecTBO NMPOBEJCHHBIX HCIIBITAHUHN CYIIECTBEHHO BIUSAIOT Ha
OILICHKH IT0KA3aTeJel CBOWCTB IPyHTA.

CnocoOel  oTOGOpa mpo0 MAOMKHBI — OOecrmeuynBaTh, C OJHOW  CTOPOHBI, WX
MPEJICTABUTENIBHOCTh Ul KaXJAO0W Ppa3HOBUIAHOCTH TpyHTa, a C JPYyrod — BO3MOXKHOCTh
NPOBEICHUS HEOOXOJMMBIX HCHBITAHUH B COOTBETCTBUM C TPEeOOBAHUAMHU METOAMKH
uccienoBanuii. Habop mokaszateneil cBOMCTB, BUJbI U METOJMKY MCIBITAHUN yCTaHABIMBAIOT B
3aBUCHUMOCTH OT ILI€JIM MH)XXEHEPHO-TEOJOTUYECKUX HCCleoBaHUM. MeToauka uccienoBaHui
00ycioBIMBaeT TpeOOBaHUA K BHAAM MPOO U criocodam ux oTdopa.

Bce onepamuu no or6opy, KOHCEpBallMK, TPAHCIIOPTUPOBAHUIO M XPAaHEHHIO 00pa3lioB
TPYHTOB JJIsi BBIMIOJIHEHUSI JTAOOPATOPHBIX HCCIEAOBAHUN JOJKHBI BBIMONHATHCS 1o ['OCT
12071-2000 /5/. Cormacao I'OCTy, oOpas3nbsl TPyHTOB OTOMpAOT € HapyLICHHOH WU
HEHApYIIEHHON ecTeCTBEHHOW (MOHONUTHI) CTpyKTypoil. IlepBeie mpenHasHaueHbl MAJIs
OIpeZieNIEeHUs] cocTaBa (TpaHyJIOMETPUYECKOr0, MUHEPAIbHOIO, COJIEBOTO U [Ip.), MNIACTHYECKUX
CBOMCTB M BJI&KHOCTHOT'O COCTOSIHMS; BTOPBIE — ISl MCCICNOBAaHUS CTPOEHUS I'PYHTOB, MX
IUIOTHOCTH, IPOYHOCTHBIX U J1e()OPMAIIMOHHBIX CBOWCTB.



B HacTosimiee BpeMst IPUMEHSIOT CIeIyIONUe Croco0bl 0T00pa Mpod: TOYEUHBIH, OOPO30BLIHI 1
BaJIOBOM.

Toueunslii cmocod 3axirovaercs B 0oTOOpe HEOONBINON MO 00BEMY HaCTH TPYHTA C
HApYIICHHON WIM HEHapyUIEHHOW CTPYKTYpOH, XapaKTepU3yloIlled IHUIIb JaHHYI TOUYKY
MaccuBa. 3HAYCHHUs TMOKa3aTeJe CBOICTB, OMPEAEICHHBIC MO TaKUM IMPOOaM, MPEICTABISIOT
co00il CTaTUCTUYECKYIO COBOKYIHOCTb, OTPAKAIOLIYI0 CTENEHb pACCEesIHUS H3y4aeMoro
[IOKa3aTelsl CBOMCTB B IpPENeax MOHOPOJHOIO T'€OJOTMYECKOrO Tejla COOTBETCTBYIOLIETO
ypoBHsi. CBOMCTBAa MaccuBa TPYHTOB OLIEHHUBAIOTCA CPEIHUM 3HAYEHUEM, IOJYYEHHBIM IMpU
CTaTUCTHUYECKON 00pabOTKE Pe3yIbTaTOB UCTIBITAHHA.

Bopo3noBplii 1 BajIoBOH €MOCOOBI NMPUMEHSIOTCS TPH OTOOpE MpoO ¢ HapyIICHHON
CTpyKTypoil. OHHM TTO3BOJISIFOT MOIYYUTh MOCJIE COOTBETCTBYIOIICH 00paboTKU (MepeMeuBaHus
U COKpamlleHus MpoObl METOJOM KBapTOBaHMs) oOpaszel] MOopojbl, 00JaJalomUNi CpPeTHUMU
3HAYCHUSMHU MOKa3aTelel CBOMCTB, XapakTEPU3YIOIIUMH BCIO OMPOOYeMYI0 4acTh MacCHBA.
3HaueHusl TMOKa3arels, ONpPEJEeICHHbIE IO BajJOBOW WM OOpO310BOM MpobaM, aHATIOTUYHBI
CPEIHUM 3HAUYEHHUSAM, MOJYyYEHHBIM IPU YCPEAHEHUU PE3YIbTaTOB UCHBITAHUN TOUYEUHBIX MPOO.
TakuM 00pa3oM, NPUMEHEHHE JTHX CIIOCOOOB IMO3BOJISIET 3HAYMTEIHLHO COKPATUTh YHUCIO
71a00paTOPHBIX UCHBITAHUM IPU OJHOM U TOM € TOUHOCTH pe3ysbTata.

Bopo3noBeiM crioco6om rpyHT oTOuparoT u3 60po3asl (mmpuHoit 10-20 cM u rimyOuHOM
5-10cm), mpoxoAsIIei BKPECT WIH 110 MPOCTHPAHUIO clioeB. [limHa 60po3/sl, o0ecTieynBaromei
MPEJICTAaBUTEIILHOCTh BCEX THUIOB TPYHTA MpPH ONPOOOBAHWUU CJIOUCTOM TOJNIIM, 3aBHCHT OT
MOITHOCTH OTJENIFHBIX CJIOCB W MOXKET OBITh pacCUMTaHa MCXOJS W3 TPeOOBaHHWH K TOYHOCTH
omeHKH Tmokaszarens. [lomydeHHble 00pa3lbl MOXHO HCHONB30BAaTh M JUIS ONpeeNieHUs
IUIOTHOCTH TPYHTA P, €CJIN YAAETCS ONPEAeTUTh 00beM OOpO3/Ibl WM TOpHOU BeIpaboTkH. [lpn
00p03/10BOM OIPOOOBaHMM 3Ta 3ajaya pelaeTcs AOBOJBHO MpocTo. Ecnu Beipe3ath 0opo3ay
CIEIHATbHBIM HOKOM C W3BECTHOM IUTOIIAABIO MorepeuHoro ceueHus (S), To p = m/(1*s), rne m
— Macca rpyHTa, u3BjeueHHas u3 60po3/bl;

1 — nyHa 6OpO3 b

B kauectBe BajoBOl MpoOBl HCHOJB3YIOT BECh TIPYHT, H3BJICUCHHBI M3 TOpHOU
BbIPaOOTKH. OCOOEHHOCTH ITHX CITOCOOOB JENA0T YPE3BBIYANHO d()PEKTUBHBIM UX TPUMEHEHNE
IPU UCCIIEI0BAaHUM HEOJHOPOJHBIX U CIOMCTBIX TPYHTOB. [l onpeneneHuss oobeMa U3bsITOro
U3 TOPHON BBIPAOOTKM I'PYHTA MPHU BaJIOBOM OTOOpE MpOObI MPEIOKEHO HECKOJIBKO CIIOCOOO0B,
OCHOBAHHBIX Ha 3allOJIHEHMM MOJOCTH MaTepualioM, 00BbEM KOTOPOrO MOXKET OBbITh JIETKO
U3MEpEeH 3aloJHUTENsIMU (BOJOM, YMCTBIM OAHOPOJHBIM NEeCKOM H Ap.). g 3amuTsl
BBIpAOOTKM OT YTE€UYKH BOJbl PEKOMEHIYeTCsl MOKPHIBaTh €€ CTEHKM 3allUTHOM IJICHKOW M3
TOHKOM PE3UHBI, )KUJIKOW LEJUIFOJIO3BI U T. .

Bce nepeuncrnennsie Bblle criocoObl 0TOOpa Mpo0d MPUMEHUMBI NPH UCCIETOBAHUU KaK
MECYaHO-TIIMHUCTBIX, TaK U CKaJbHBIX T'PYHTOB; U3MEHSIOTCS JIMILIb TEXHUYECKUE CPEICTBA U
npuemsl oToopa. OT60p MpoOd MPOBOIUTCS U3 CTEHOK €CTECTBEHHBIX OOHAXKEHUHM, OTKPBITHIX
TOPHBIX BBIPAOOTOK (1Iyp(bl, KaHaBBI, IITOJBHU U JIp.) U CKBaXUH. B mocnennem ciydae kepH
MOYKET paccMaTpUBaTbCs M Kak 00po3moBas mpoba, rmepecekaronas nu3ydaeMblii pa3pes, U Kak
BaJIOBasd, T. K. IPH KOJIOHKOBOM OypEHHUH €ro MOYKHO paccCMaTpUBaTh KaK MOJHBINH 00BEM IpyHTa
U3 TOPHOM BBIPAOOTKU — CKBAYKUHBI.

B tabnuue 1.5.1. npuBenensl TpeboBaHus K 00beMy U Macce Mpod rpyHTa ¢ HapyLIIEHHON
Y HEHAPYLIEHHOW CTPYKTYpPOH B 3aBUCUMOCTH OT ONPEJENSIEMbIX [10Ka3aTeIeH CBONCTB.

Ot6op, ymakoBKa, TPAHCIOPTUPOBKA W XpaHEHHWE OOpasloB CKaJbHBIX TPYHTOB
pernamenTupoBansl [[OCT 127071-2000. OT60p npob ¢ HapYIIEHHOM CTPYKTYPO# MPaKTHYECKU
HE BBI3BIBACT 3aTpynHeHn. OOpa3isl MOKHO OTOUpATh B JIFOOYIO Tapy (HampuMep, MEIIOYKH U3
TKaHH, MOJMATUIICHa, Oymarn). /s coxpaHeHus! eCTECTBEHHOM BIIaXKHOCTH 00pa31bl TOMEIatoT
B F€pMETHYECKH 3aKphIBAIOIIMECS OAHKHU UM BHAXJIECT 3aMaThIBAIOT CKOTUEM.

Tabmuma 1
Pa3zmeps! 1 Macca 00pa3ioB A 1aOOpaTOPHBIX UCIBITAHUNA TPYHTOB



NeI'OCTa| Xapakrepuc-Tuka Meron Ob6nacte npuMeHeHus | Macca u pa3mep
rpyHTa orpeeNneHus UCIBITHIBAEMOTO
obpa3sia
I'OCT BnaxHocTs:! Bce aucnepcHsbie
5180 TUTPOCKOIU-4YecKas | Bpicymm-Banus TPYHTBI, KpOME 15-50r
KPYITHOO0JI0-MOYHBIX
CyMMapHast Cpenneii mpoOb1 | Mep3ibie TPYHTHI CO 1-3 kr

CJIOMCTOHU U CETYATON
KPUOTCHHOM TEKCTY-

poii
I'panuue Tekyuyectu | [lenetpamus ko- | [JIMHUCTBIE TPYHTHI 300r
U pacKaTbIBaHUS HYCOM U
packaThIBa-HUE
KT'YTOB

KoncepBanus 1 ynakoBka o0pa3noB HApyIIEHHOT0 CJIOKeHHUSI 1 MOHOJIUTOB

B coorBerctBun ¢ I'OCT 12071-2000 ocHOBHBIE TpeOOBaHUS KOHCEpBALMU IIPU
yIIaKoBKe 00pa3I0B 3aKII0YAIOTCS B CIEAYIOIIEM.

Ecimu He TpebyeTcs COXpaHUTh MPUPOTHYIO BIAXKHOCTh, TO OOpa3ibl C HAPYIICHHOM
CTPYKTYpO#l yIaKoBBIBAIOT B IIOOYI0 Tapy U CHA0XarOT STUKETKAMH, 3AIIUIIEHHBIMU OT
pa3MokaHus Kanbkod W mapaduaom. OOpasibl 3aCOIEHHBIX TPYHTOB OTOMPAIOT B MEIIOYKHU C
ruapousossueit (13 nonudTuieHa). [Ipu HeoOXOAMMOCTH COXpPaHEHUS MPUPOIHON BIAXKHOCTH
B o0pa3nax C HapyLIEHHOM CTPYKTypOM HX YyNakOBBIBAIOT B LWIMHIPUYECKHUE CTAKaHbI C
KPBIIIKAMU, MMEIOIIMMU TE€PMETUYECKUE MPOKIAIKUA, UM B OOBIYHBIE OIOKCHI M 3aJUBAIOT
napauHoM.

KoHcepBanysi MOHOJIMTOB, B TOM YUCJIE U CKAJIbHBIX TPYHTOB, IPOU3BOJUTCS HA MECTE UX
oTOOpa. MOHOJINTBI, OTOOPAaHHBIE B JKECTKYIO Tapy, HEOOXOAMMO YIaKOBBIBAaTh B TOW e Tape.
OTKpBITBIE TOPLBI Tapbl CIEAYET 3aKpbITh KPBIIIKAMU C PE3MHOBBIMM IpOKJIagkaMu. Mecra
COEIMHEHUS KPBIIMIKK C Tapod MOKPHITH JBOMHBIM CIOEM H3O0JSLMUOHHON JIEHTHl WM 3aJIUTh
paciuiaBieHHbIM napaguHoM. [Ipu OTCYTCTBHM KpBILIEK TOPLBI cienyeT napaduHupoBats. B
MOCIIEZIHEM Cllydae IMepej 3aJUBKOM MapauHa Ha TOPLbI HEOOXOJUMO MOJOXKHUTH JBa-4EThIpE
CJIOSI MapJid, ponuTaHHOH napaguHoM. CBepXy MOHOJIUTA MEXJY CIOSMHU HapapuHa cileayeT
MOJIOKUTh ATUKETKY, BTOPYIO ATUKETKY PUKPENUTHh K OOKOBOI MOBEPXHOCTH KECTKOM Taphl.

MoOHOIUT, HE TOMEIIEHHBIN B KECTKYIO Tapy, cleAyeT 3amapaduHupoBarb. [ 3Toro
CJIelyeT ero Tyro oOMOTaTh CJIOEM MAapJiM M BECh MOHOJUT MOKPBITH CI0eM MapaduHa. 3aTemMm
00MOTaTh MOHOJIMT BTOPBIM CJIOE€M Mapiid M €lle pa3 MOKPHITh CI0eM napadrHa TOJNLIMHON He
MeHee 1MM. OHY 3THKETKY MOJIOKUTH O] HUKHUM CIIOW MAapJIu Ha BEPXHIOK I'PaHb MOHOJINTA,
JIpYryl0  3TUKETKY, CMOYEHHYIO  pPAacIUIaBIE€HHBIM  mapapuHOM,  INPHUKPENUTh  Ha
3anapaUHUPOBAHHBIM MOHOJIUT U MOKPHITH TOHKUM CJI0€M NapaduHa.

[TapaduH, mpuMeHseMblii MpPH H30SLMMA MOHOJIUTOB, JOJDKEH HMETh TeMIepaTypy
HECKOJILKO BBIIIEe TOYKHU ero miaBieHus (57°-60°C). g yBeaudeHus MIacTUIHOCTH MapaduHa
B HETro HeoOXxoauMo 106aBuTh 35-50 % (o Macce) rypoHa.

MOHOJIUT Mep3J0ro IpyHTa JOMYCKaeTCsl yMaKOBBIBATh CIOCOOOM HamMOpaXMBaHHUS Ha
HUX KOPKHM JIbJa TOJIIIMHOW HE MeHee lcM. [l 3TOoro 3aBepHYTHIH B IUIEHKY WIN KajbKy
MOHOJIMT MHOTOKPAaTHO CJIEyeT MOTPY3UTh B MPECHYIO OXJaKJIEHHYIO BOJY WM OOJIUTH €IO.
[Tocne kaxmoro morpyeHus BOJa Ha IMOBEPXHOCTH MOHOJHUTA JOJKHA OBITh 3aMOpO’KEHA.
Bropoil sk3eMIUIsip STUKETKHU CleIyeT MPHUKPENHUTh CBEPXY YINAKOBAaHHOTO MOHOJIUTA Tepen
MOCJIETHUM MOTPY>KEHUEM UM 0OJIMBAaHUEM BOJIOM.

Bce o0pasiibl cHaOkaroTCs IByMs 3TUKETKaMH, Ha KOTOPBIX YKa3bIBAIOTCS:

a) HAMMEHOBAHME OPraHM3ALMH, BHIIOIHAIOLIEN U3bICKAHUS;
0) Ha3BaHWE WJIM HOMEp IOJICBOU MMapTHH;




B) HauWMEHOBaHHE 00beKTa (y4acTka);

r) HOMep o0pasia;

1) Ha3BaHUE BHIPAOOTKH U €€ HOMED;

e) rybouHa otrbopa obOpasia;

’K) Ha3BaHME I'PYHTA HO BU3yaJIbHOMY OIPECIICHUIO;

3) TeMIleparypa Mep3J0ro rpyHTa WU APYrUe MOrOHbIE YCIOBHS;

M) JOJDKHOCTH M (haMMIIUSI MCTIOJIHUTES, TPOM3BOAMUBIIETO OTOOp 00pasua, M ero  MOJINCH;
K) naTa otoopa;

J) BHU3YyaJbHOE OINHUCaHWE oOO0paslna (HAMMEHOBAHMSA TPYHTA, BIAXHOCTb, HAJIMYME KOpPHEU
pacTeHUM, TBEPABIX BKIFOUCHUH, BKIIFOUCHHH KapOOHATOB, COJICH, HAJIMUNE XOI0B 3eMJICPOMHBIX
4yepBel U T.I1.).

DTUKETKH 3alOoJHSIOTCS MPOCTHIM TIpadUTOBBIM KapaHJalIoM, YTOObI HCKIIOYHTH
BO3MOYKHOCTh PACIUIBIBAHUS MM 00€CIIBEUNBAHUS HAIHCH.

[Ipn HEOOXOaUMOCTH NaNbHEW TPAaHCHOPTHUPOBKH MOHOJIUTHI YIIaKOBBIBAIOTCSA B SIIUKU
Ha pacCTOSHUMU 2-3 CM Jpyr OT Jpyra u 4-5 CM — OT CTEHOK SIIHMKA. 3a30pbl 3arOJHSIIOT
CTPY>KKOM, IPEBECHBIMU OIMWIKAMH, MEHOIJIACTOM U JIPYIrMMH aHAJIOTMYHBIMU MaTepUalIaMu.
BuyTpb silmMka 1o BEpXHIOW KPBILIKY HEOOXOIUMO MOJOKUTh 3aBEPHYTHIN B MOJUITHIEH WU
KalbKy CIHCOK O0OpaslloB CO CBEACHUAMHU, YKA3aHHBIMH B OJTHKETKe. SmMKu ciexyer
IIPOHYMEpOBaTh, cesarh Haanuch: «Bepx», «He Opocarb», «He kaHTOBaTh», a Takke ykas3aTb
ajipec MojaydaTesns U OTIPaBUTEIS.

JU1st U30JIA1IMU MOHOJIUTOB JIOIYCKAeTCs MPUMEHEHUE BMECTO napaduHa ¢ TYAPOHOM 3a-
MeHuTenel (Hampumep, cmech: 60 % mapaduna, 25 % Bocka, 10 % xanudomu u 5 %
MUHEPAJIBHOTO Macia).

Oo0opynoBanne U MaTepuasbl

-IITBIKOBAsI JIOTIATA;

-HOX;

-tutactuHa u3 danepsl pazmepamu 25cMx35cmx0,5¢cm;

-MapJieBasi TKaHb JUIMHOW 2M;

-napa¢un 200 rpamm;

-SIIUK KyOndeckoil popMbl co cTopoHoit 40cM ¢ 3aKkpbIBaroIeiics KPBILIKOA;

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

-Oymaxcable 3TuKeTKH 10cMx10cMm -2mT;

-KapaH/ai;

-3JIEKTPOIUIUTKA;

-KacTproJIs Ha SII;

-)KypHall.

Ykazanua no mexnuke 6ezonacnocmu 013 cmyoeHmoe npu npoeeoeHuu
nabopamopuvix padom

1. JlaGoparopHble pabOTBI MPOBOMATCS TMOJ HAOJIOJCHUEM MpEroAaBaTess MU
nabopanta. K BbIosHEHHIO J1TaOOPAaTOPHBIX pabOT CTYAEHTHI JIOMYCKAIOTCS TOJIBKO TOCHe
MPOCITYIIMBaHUS UHCTPYKTaXKa MO TEXHUKE OE30MacCHOCTH U MPOTHBOINOXKApHBIM Mepam. [locie
MHCTPYKTaXa KaXKJbIi CTYJI€HT PACIIUCBIBAETCS B CHEIIMATILHOM JKypHAaJIe.

2. Bce mexaHnueckue HCHBITAaHUS MAaTEPHAJIOB MPOBOJATCS y4eOHO-BCIIOMOTaTeIbHBIM
MEPCOHAIIOM Ha HCHBITATeNbHBIX MamnHax. CTyleHT MOXeT padoTaThb Ha MCIBITAaTEIbHBIX
MallliHaX M YCTAaHOBKAaX TOJBKO C pa3pelleHus U TMOoJ PYKOBOJICTBOM IpENojaBaTes.
CryneHTaM 3ampeniaeTcsi CaMOCTOSTENbHO BKIIIOYATh M BHIKIIOYATh MALIMHBI, IPOBOIUTH KaKue-
1100 omepalyy Ha HUX U OCTaBJIATh UX 0e3 HaOoieHHs B mporecce padoTel. CTyJIeHTaM Takxke
HE pa3penraeTcs OTIIydaThes U3 1a00paTOpPHUU A0 MOJTHOTO OKOHYAHHS Ja00paTOPHBIX padoT.



3. Bce wu3Mmepenuss o00pasnoB, HEOOXOAWUMBIC ISl BBIMOJHEHUS J1abOpaTOPHBIX
UCIBITAaHUM, MPOBOJATCS 10 YCTAHOBKM MX B 3aXBaTbl WCIIBITATEIbHBIX MamuH. V3mepenus
00pa310B [10CJIE UCIIBITAHNS MOXHO IPOU3BOAUTE TOJIBKO IOCIE CHATHS MOCIEIHNUX C MALIUHBI.
Jl1s BU3yaabHOTO OCMOTpa pe3y/bTaTOB MCHBITAHUN MOYKHO IMOAXOAWUTH K MAaIIMHE TOJIBKO C
paszpeleHus npenojasatesis. [Ipu nCnoib30BaHUN CMEHHBIX IPY30B HE CIEAYET CKIAAbIBATh UX
Ha Kparo CTOJIa BO n30eXaHue MaJeHus U TPaBMUPOBAHUS UMH OKPYKAIOLIHX.

4. [lepen  Hawasiom  paboThl  MPOBEPUTH  COOTBETCTBME  IPY30B  Ha
MasiTHUKE CWJIOM3MEpUTENS BEIMUMHE OXXUJAeMON Harpy3ku Ipu HchblTaHuu oOpasua. He
paspelaeTcsi UCHbITBIBATH 00pa3lbl, TpeOyroliue Harpy3ku OoJibLIel, YeM YKa3aHo B
TEXHUUYECKOHN XapaKTEPUCTUKE MAIIUHBI.

5. Beibop npucnocoGieHus Uit 3aKperuieHus: 00paslioB TOJKEH COOTBETCTBOBATH THILY
oOpasua u Bugy nedopmanuu. [lepen myckoM MamMHBI HEOOXOAMMO MPOBEPUTH HAIECKHOCTh
3aKperyIeHUs UCIIBITYEMOT0 00pasia.

6. Ilpu nmnpoBeneHun  7a0OpaTOPHBIX  WCHBITAHMNA  HENb3sl  HAXOIUTHhCA B
HEMOCPEACTBEHHON OJIM30CTH OT JBMXKYIIMXCS YacTeil MaluHbl. [Ipy MCHIBITAaHUM XPYIKUX WIN
3aKaJICHHbIX O0O0pa3LloB HEOOXOJMMO IOJIb30BaThCSl 3ALIUTHBIM 3KPaHOM W3 OPraHUYECKOro
CTEKJIa MJIM METAJNINYECKOM 3aCIOHKOM.

7. Kopnyc ucnbITaTeIbHON MalllMHBI TOJKEH ObITh Ha/lexkHO 3a3zemieH. [Ipu pabore Ha
MAaIIMHAX ¥ YCTAaHOBKAaX HEJIb3sI IPUKACATHCS K TOKOBEAYIIUM YacTsIM, a TAKXKe K AIEKTPOIIUTaM
U JJIEKTPOPYOHITHHUKAM.

8. 3ampemaercs NPOBOJUTh PEMOHTHBIE MEPOIPUSITHS, YCTPAHATh HEUCIPABHOCTH
3JIEKTPOOOOPYIOBAHUSA U YUCTUTh MAIIMHBI M YCTAaHOBKHM BO BpeMsl palOOThl MJIM KOIJa OHHU
HaXOZATCS M0/ HAIIPSIKECHUEM.

9. Tlocme 3aBepmieHHst pPabOTBI CTYAEHTHl 00s3aHbl COOpaTh H3MEPHUTEIbHbIE
MHCTPYMEHTHI, METOJIMYECKHEe MocoOus M caaTh UX yuyeOHOMY jabopaHTy. B cinyuae motepu
nocoOui, MOpYM HMHCTPYMEHTOB WJIM HCHBITATENbHBIX TNPUOOPOB  CTYIAEHTHI HECYT
MaTepuaibHYyI OTBETCTBEHHOCTh 32 HUX.

10. IIpu HapymieHun TpeOOBaHUN TEXHUKH OE30MACHOCTH CTYIAEHT OTCTPAHSIETCS OT
JAIIbHENIIETO BHINOJHEHUS jJabopaTtopHoil pa®oTsl. Ecnu neicTBusl cTylneHTa He NMpHUBENIH K
CEpbE3HBIM IOCIEJICTBUSAM, TO OH MOXET OBITh BHOBb JOMNYIIEH K J1a0OpaTOPHBIM 3aHSATUSAM
JIMILB [TOCJIE IOBTOPHOI'O HHCTPYKTAXA.

3aI[aHI/I$[, MOPAAO0K U MTOCICAOBATCIIBHOCTL BBIITOJIHCHU S pa6OTH

JI0CTOBEpHOCTH PE3yJIbTATORB JIAOOPATOPHOTO U3YICHHSI COCTaBa, COCTOSHUS
(U3NKO-MEXaHUYECKUX CBOWCTB TPYHTOB 3aBUCAT OT MPAaBWIBHOCTH OTOOpa 00pasIioB,
COXPaHECHHS HMX IPHPOJHOTO COCTOSHHUS B IpoIiecce OTOOpa, TPAHCIIOPTHPOBKUA M XPAHCHUS.
KadectBo 0TOOpa mpo0, YUCIIO U KAUeCTBO MPOBEJCHHBIX HCIBITAHUI CYIIECTBEHHO BIIUSIOT Ha
OILICHKH IT0KA3aTeJe CBOWCTB IPyHTA.

CnocoOel  oTOGOpa mpo0 MAOMKHBI — OOecrmeuynBaTh, C OJHOW  CTOPOHBI, WX
NPEJCTaBUTEIILHOCTh U KaXJOW pa3HOBHIHOCTH TPYHTa, a C JPYrod — BO3MOXKHOCTb
NPOBEJCHUST HEOOXOJMMBIX HCIBITAHUNA B COOTBETCTBHHM C TPeOOBAHUSIMH METOIMKH
uccnenoBanuii. Habop mokasareneii CBOWCTB, BUbI U METOJIMKY HUCIIBITAHUN YCTaHABIMBAIOT B
3aBHCHUMOCTH OT IIeJIM HH)KCHEPHO-TEOJIOTMYSCKUX HCCIeA0OBaHUNA. MeToauKa WCCIle0BaHNI
o0OycrnoBnuBaeT TpeOoBaHUS K BUAaM Mpob u crmocobam ux oTdopa.

Bce omeparuu 1mo oTd0py, KOHCEpBAIMK, TPAHCIIOPTUPOBAHUIO U XPAHCHHIO OOpa3IloB
TPYHTOB JJIsi BBIMOJIHEHHUS JTA0OPATOPHBIX HCCICIOBAHUN OJOKHBI BBIMONHATBCS 10 ['OCT
12071-2000 /5/. Cormacao I'OCTy, o00pa3isl TPyHTOB OTOHMpAlOT C HapyIICHHOW W



HEHApYIIEHHON €CTECTBEHHOW (MOHOJIUTBHI) CTpyKTypoul. IlepBele mpenHa3HaueHbl A
OIpeIeNIEHUs] COCTaBa (TPaHyJIOMETPUUECKOr0, MUHEPAILHOTO, COJIEBOTO M Jp.), IUNIACTHUECKUX
CBOMCTB M BJIQXKHOCTHOI'O COCTOSIHMSI; BTOPbIE — JUJISl UCCIIEIOBAHUS CTPOEHUS I'PYHTOB, UX
IUIOTHOCTH, IPOYHOCTHBIX U J1e()OpMAIIMOHHBIX CBONCTB.

B nacrosimee BpeMsi IpUMEHSIOT CIEAYIOUIHE ClIoco0bl 0TOOpa Mpo0: TOUYEUHBIH, OOPO3IOBHII U
BaJIOBOM.

Conep:kanue oT4éra

I1. Tema;

2. llens paboThI;

3. ®opMyIbl, COOTHOIICHUS U TPapUKH;
4. 3aKIr0UeHUE U BEIBOEL.

KonTposbHbie BONPOCHI

1. Bwuasl nedopmanuii TpyHTOB U IPUYHUHBL, UX 00YCIOBIHBAOIIHE.
2. YcioBus Ui ONpeeeHus TIIyOUHbI CAKMMAaeMON TOJIILH.
3. Uro Ha3pIBaeTCs MpeAEIbHBIM COCTOSTHUEM MacCHBa TpyHTa?

JlabopaTtopHast padora Ne 2

Tema: Buasl rpyHToB. OnpenesneHue NJIOTHOCTH p M Y/1eJbHOI0 Beca Y TPYHTA
€CTeCTBEHHOW HeHAPYIIEHHOM CTPYKTYPbI

Hean pa6oTbI:
® O03HAaKOMHTbH CTYJCHTOB C JJa0OpPaTOPHBIMU U IOJIEBBIMU METOJAMU ONpeAeseHUs (PpU3UKO-
MEXaHUYECKUX CBOMCTB I'PYHTOB;
® O03HAaKOMHTH OOYYaIOLIMXCS C OCHOBHBIMH METOJaMH pacyera JedopManuid, MpOYHOCTU U
YCTOMYMBOCTH IPYHTOB, @ TAKXKE - TaBJICHUS TPYHTOB HA OTPa)KJAroIe KOHCTPYKIUU
®opmMupyemMble KOMIIETCHIIUH

Kon, popmynupoBka KOMOETEHIIMN

Cnoco6eH UCTIoIb30BaTh B MPOQECCHOHANBHON AEATEIbHOCTH PACIOPSAUTEIBHYIO H IIPOSKTHYIO
JOKYMEHTAIMI0, a TakkKe HOPMATHUBHBIE TMPABOBbIE aKThl B OOJACTH CTPOUTEIHCTBA,
CTPOMTEIbHON HHIYCTPUH H KUIHIIHO-KOMMYHAJIbHOT0 X03stiicTBa (OITK-4)

Crioco0eH y4acTBOBaTh B MH)KEHEPHBIX U3BICKAHHSIX, HEOOXOIUMBIX JJISl CTPOUTENBCTBA U
PEKOHCTPYKLUH 00BEKTOB CTPOUTEIIHCTBA M YKUITUIIHO-KOMMYHAIbHOTO X03stiicTBa (OITK-5)

TEOPETUYECKASA YACTbD

Ilnomnocmoro cpynma Ha3pIBaeTCA Macca €IWHHUIBI 00beMa TPyHTa C €CTECTBEHHOU
BJIQXKHOCTBIO M MPUPOAHBIM (HEHAPYIICHHBIM) CIOXKEHUEM. DTy BEIUYHHY H3MEPSIOT B r/em®
Wi /M.

[110THOCTh 3aBUCUT OT MHHEPATILHOIO COCTaBa, MOPUCTOCTH M BIIAXKHOCTH TPYHTA: C
YBEITUYCHUEM COJICPIKAHUS TSIKEIBIX MUHEPAIOB TUIOTHOCTh YBEIUYHBAETCS, a P YBEIIUYECHUHN
COJIEpXaHUsl OPTraHUUYECKUX BEIIECTB — YMEHBILIAETCS; C YBEJIMYEHUEM BIIAXKHOCTH IJIOTHOCTh
YBETUYMBACTCSA (MaKCHUMallbHOE 3HAa4Y€HWE TIPH JAaHHOW TMOPUCTOCTH IUIOTHOCTh TPYHTA
JIOCTUTAET MPHU TOJIHOM 3aMOJHEHUU TOp BOJOW); MPU YBEIWYEHUU MOPUCTOCTU IIIOTHOCTH
YMEHBIIAETCH.

OmnpesesieHne MIOTHOCTH BJIA’KHOT0 TPYHTA METO/I0M pe:kymiero kobia (mo FOCT 5180-84)

OTOT METOJ MPUMEHSIOT JUIsi TPYHTOB, JIETKO NOJJAIOMIMXCS pe3Ke HOXKOM U He
KPOILIAIIKXCS — IVIMH, CYTJIMHKOB, CYIIECEH U IIECKOB.
Xox padoTsbl



1. CornacHo TpeGOBaHUSAM BBIOpATh PEXKYILEE KOIBIIO-TIPOOOOTOOPHUK.

Tab6muna 1
[TapameTpsl IpoOOOTOOPHKKA B 3aBUCHMOCTH OT BHJa IPYHTA
HanmMeHnoBanue u PasMepbl KOJIbI1a-Ipo000TOOpPHUKA
cocrosHue rpyHToB | Tommuuua | auamerp | Bbicota (h), | yroa 3aTouku
CTEHKH, BHYTPEH- MM HapYyKHOTO
MM uuit (d), MM PEXYIIETO
Kpast
Hemepsnbie 1,5-2,0 >50 0,8d>h>0,3 | He 60see 30"
IBLIEBATO- d
TJIMHHACTBIC TPYHTHI
Hemepsisie u 2,0-4,0 >70 d>h>0,3d | He 6oxnee 30°
CBIITy4eMEP3JIbIe
MIeCYaHbIC TPYHTHI
Mepsasie neuteBato-| 3,0-4,0 >80 h=d He 6onee 45°
TJIMHHACTBIE TPYHTHI
Ipumeuanue. Kounbia-npo60oT60opHUKH U3rOTaBIUBAIOT u3 cTaau c

AQHTUKOPPO3MOHHBIM MOKPBITUEM WM U3 APYTUX MaTEpUaOB, HE YCTYNAIOLIUX IO TBEPJIOCTU U
KOPPO3UOHHOM CTOMKOCTH.
2. Kompiia mpoHyMepoBaTh, U3MEPUTh BHYTPEHHUH TUAMETP W BBICOTY (C MOTPEUIHOCTHIO HE
oonee 0,1mMm) u B3Becuth (mi1). Ilo pesynbrataMm H3MEpeHHH BBIYUCIUTH OOBEM KOJbLA C
Tounocthio 710 0,1 cm® (V).
3.Kpbli1euku npoHyMepoBaTh ¥ B3BECUTh (m1). Pe3ynbTaThl B3BEIIMBAaHUS 3aHECTU B JKypHAI
4. Konpuo-npo6ooTOOpHUK cMa3aTh C BHYTPEHHEW CTOPOHBI TOHKHM CIIOEM Ba3eliMHAa WA
KOHCUCTEHTHOHN CMa3KH.
5. BepxHI0I0 3a4MIEHHYIO IUIOCKOCTh OOpaslia TPyHTa BBIPOBHATbH, Cpe3as U3JIMILKH TPYHTa
HOXKOM, YCTAaHOBUTh Ha HEHM pexXyIIUi Kpail KoJblla U BUHTOBBIM IPECCOM (MJIM BPYUYHYIO Yepes
HAcaJIKy) CJerka BAAaBUTh KOJIbLIO B TPYHT, (PUKCHUPYS rpaHMIly oOpa3la Juisl HCIIbITaHU. 3aTeM,
IpPYHT oOpe3aTh Ha TIyOMHY 5-10MM HuXe pexyliero Kpas Kojiblia, (OpMHPYsS CTOJOHK
JUaMeTpoM Ha 1-2MM OoJibllie HapyKHOTO TuamMeTpa Kojbla. [lepuonnyecku, o Mepe cpe3anus
IPYHTa, JIETKUM Ha)XKHMOM IIpecca WM HacaJKH HacakKMBaTh KOJBIIO Ha CTOJOWK IpyHTa, HE
nomyckasi mepekocoB. [locre 3amoiHeHus KOJblla TPYHT Moipe3aTh Ha 8-10MM HUXKE pexyIero
KOJIbIIa M OTIENHUTH €ro. ['pyHT, BBICTYNArOIIMI 3a Kpas KOJIbLIA, CPe3aTh HOKOM M 3a4MCTHUTH
MIOBEPXHOCTh I'PYHTa BPOBEHb C KPasMHU.
6.Ilpy mIacTUYHOM WIIM CBIIy4eM TPYHTE KOJbLO IJIaBHO, 0€3 MEepeKOCOB BJABUTh B HErO U
YAaJIUTh TPYHT BOKPYr KOJIbLIA. 3aTe€M, 3a4UCTUTh IOBEPXHOCTb TPyHTa MU 3aKpbITh €ro
KpBIILIEYKaMHU.
7.KoJbI10 ¢ TPYHTOM U KPBIIIKAMH B3BECHUTH (M2)/
8.IlmoTHOCTB TpyHTA (P , T/CM3) BEIYUCIUTH 11O OpMyIIie:

p=(m2-mo-my)/V,
I7Ie Mi-Macca ¢ KOJIbLOM U C KPBILIEUKaMHU,T; Mo-Macca KOJIbLa,r;

M1-Macca KphllIedek, T; V- BHyTpeHHHi 00beM KObIIa, CM-.

Tabmuna 2
XKypHai onpeneneHus MIOTHOCTH METOAOM PEXKYIINX KOJIEL.
° Homep Macca IInoTHoCTH
= & g < o o ] @ < ] = 3
Rl so=| £ g & mmcm| § 4 § ¢ miactuwo | § 4 3 IpyHTa, I/CM
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ONPEAEJIEHUE BJA’KHOCTU I'PYHTA BECOBBIM CIIOCOBOM (I10 I'OCT
5180-84)

Xoa pa6ot
B3BecuTh OIOKC ¢ KpBIIIKOH, 0003HAUUB €r0 Maccy .
B3sare 15-50r uccnenyeMoro rpyHta, mIOMECTUTh €r0 B OIOKC, 3aKPBITh KPBIIIKOW M B3BECHUTb,
0003HauuMB Maccy OrKca C TpPYHTOM mi1. B3BelleHHbIM OIOKC ¢ NPUOTKPBITONW KPBILIKON
IIOCTAaBUTh B CYIMJIbHBIN MIKaQ (TepMOCTaT) U BhIIAEPKUBATH oOpasel] npu temneparype 105 + 2
°C B TeueHue 3 4. A MECYAHBIX TPYHTOB, JUI OCTAIbHBIX — 5 4. 3arurcoBaHHbIE TPYHTHI
BbIcymnBaTh npu Ttemreparype 80 + 2 °C mepBUYHO — B TeueHHE § 4, MOCIEAYyIoIne
BBICYIIMBaHUS — B TEUEHUE 2 Y.
3aKpbITh OIOKC C BBICYIIEHHBIM I'PYHTOM KpPBIIIKON M OXJaauTh ero B tedeHue 30-40 MUHYT B
HKCUKATOPE, Ha THE KOTOPOI'O HACBINAH XJIOPUCTBIA KaJIbLIUH, MTOTJIOIAOIINI Tapbl BOBI.
B3Becuth oxiaxkaeHHBIN OIOKC ¢ TPYHTOM, a 3aT€M BHOBBH IIOCTABUThH €r0 B CYIIMJIBHBIA mIKad
JUIsL TOTIOJIHUTENIBHOTO BBICYIIMBaHUA NpH Temmneparype oT 105°+ 2 °C no 105° - 2° teuenue 1
Y. JUIsl IECYaHbIX TPYHTOB, JUISl OCTAJIbHBIX 2 4.
[ToBTOpATH Onepaunuu, ykasaHHble B IL.I. 4 U 5, 10 Te€X MOp, NOKa pa3HULA MEXKIY ABYMs
MOCIEAYIOIUMH B3BEIINBaHUAMU He npeBblcuT *+ 0,02 r. 3a pe3ynbTar B3BEUIMBAHUS IMPUHATH
HaNMEHBIIYIO Maccy OI0Kca C IPYHTOM mi2.
BoruncnsaTe B1a)kHOCTb TpyHTa 110 GopMyIe:

W = m, —m,
- ]
m, — M,
rge mi , — Macca 6IOKC3. C KpLIH.IKOfI U T'PYHTOM OO BBICYIIHWBAHUSA, I'; m2 — MaccCa 6}0Kca C

KPBILIKON ¥ TPYHTOM IOCJIE BBICYIIMBAHMUS, T; 7, — Macca 0l0Kca ¢ KpPBIIIKOH, T.
Bce B3BemmBanus Npou3BOANTH Ha Becax ¢ TOYHOCTHIO 110 0,01T.
Jns xaxxoro o6pasia rpyHTa IpoOBECTH HE MEHEE JIBYX ONpPEeIeHUN BIaXKHOCTU U MOJICYUTATD
CpeJlHEE 3HAUCHHUE.
[Tpu 06paboTKe TaHHBIX UCTBITAHUH pe3yNbTaThl BBIYMCIEHUH BbIpaxarh ¢ TOUHOCTHIO 10 0,1 %
IpU BIKHOCTH rpyHTOB 110 30 % 1 ¢ TOYHOCTHIO 10 1%: mpu BiakHocTH TpyHTOB BhIIe 30 %.
JlanHble aHaMM3a ¥ BRIYUCIEHUN 3aHECTH B KypHaJ (Taou. 2.5.2.1.).

Tab6muna 3

XKyphHan onpenenenus BIaKHOCTH BECOBBIM CIIOCOOOM
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TOYHOCTD OIIPEJAEJIEHUS BJJAYKHOCTH I'PYHTA

B oriauume OT TrpaHyTOMETPUYECKOTO COCTaBa BIAXHOCTh TpyHTa Oojiee UYYTKO
pearupyeT Ha BHeIIHUWe Bo3leiictBui. HecMmoTrps Ha crporoe coONIOJEHME IpaBuUll,
npenycmoTpeHHbix ['OCT 12071-94, u3MeHeHne BIaKHOCTU IpyHTa HAuMHAETCS B Ipoliecce
IPOXOJKHM CKB@XHMHBI MM Iuypda moJ Bo3JeicTBUEM OypoBOro, MPOXOAYECKOro WIIU
poO0OTOOPHOTO WHCTPYMEHTa BCJIEICTBHE MEpepacnpeesieHus] HANpPsHKEHHOTO COCTOSIHHSA,
JECTPYKTYPUPOBAHUS, U3MEHEHUIN TEMIIEPATYPHBIX YCIOBUH U BIA)KHOCTHOI'O PEXXKHUMA. YUECTh
BJIMSIHUE BCEX IEPEUMCIICHHBIX IPOIECCOB Ha M3MEHEHHUE BIIAXXHOCTU OTOMpaemoro oOpasua
TpyaHo. Hambosee 4yacTo uCHOIB3yeMbId MpHUEM, MO3BOJSIONUI BBIABUTH POJIb 3TOH CO-
CTaBJISIIOIIEH MOIPEUIHOCTH ONPEEIICHUs BJIaXXHOCTU, — CPAaBHUTENbHAsI OLIEHKAa PE3yJIbTaToOB
aHaJIM30B 00pa3lloB, OTOOPAaHHBIX U3 CKBaXXUHBI U I1ypda. Ilpu 3TOM BiIakHOCTH 00pa3sLoB,
0TOOpaHHBIX U3 IIypda, CAUTAETCS COOTBETCTBYIOIIEH €CTECTBEHHOM BIIA)KHOCTH MacCHBa.

[IpuponHas BIaXHOCTh M3MEHSETCS NPU KOHCEpPBALUH, TPAHCIIOPTHUPOBKE M XPAHEHUHU
00pa31oB. YcinoBus xpaHeHus: o0pasnoB rpyara perinamentupoansl [OCT 12071-94. [lanabie
00 MX BJIMSHUM Ha CKOPOCTb U BEJTMYMHY U3MEHEHHUS BIAXHOCTH pa3HOoOpa3Hbl. B pabortax I'.
M. bepeskunoii, H. C. Mopo3oBa 1 JIpyrux yCTaHOBJIEHO, YTO MPH XPaHEHUH MOHOJIUTOB B
TedyeHue Tpex mecsueB ymenblienne W He npesbiaetr 2 %. [Toaromy H. C. Mopo3oB nomnaraer,
YTO MOKHO YBEJIMYUTh CPOK XpaHEHUs /10 BOCbMHU MecsieB. B To ke Bpems A. I'. Kamnazapos
yKa3bIBa€T Ha CYLIECTBOBaHHE M3MEHEHUs He Tosnbko W, HO M p, 1, @ U ¢, HAUMHAIOILETOCs C
MOMEHTa YIaKOBKH MOHOJHUTA M PEKOMEHAYET OTrPaHUYUTh CPOK XpaHEHUs o0pa3loB OJHUM
MECSLEM.

OO6opynoBaHue U MaTepuaJbl

-KE€pH WJIM MOHOJIUT TPYHTA;

-KOJIBLIO C 3a0CTPEHHBIM PEXKYIIUM KPA€M B KOMIUIEKTE C HH>)KHEN U BEpXHEU
KPBIIIKaAMU;

-IITAaHTeHITUPKYITh;

-HOX;

-3JICKTPOHHBIE UJIM TEXHUYECKHUE BECHI € TOYHOCTHIO n3Mepenus 10 0,01 rpamma;

-OI0KC IS TPYHTA;

-CYIIWJIBHBIN mKad ¢ peryiasTopom temnepatypsl 1o 105°C;

-3KCHKATOP;

-XJIOPUCTBIN KaJIbLUI;

-)KypHaJl.

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

1. JlaGopatopHpie pabOTBI MPOBOAATCS TOJ HAOIIOACHUEM TpENojaBaTels WIH
nabopanta. K BbIosHEHHIO J1TaOOPAaTOPHBIX pabOT CTYAEHTHI JOMYCKAIOTCS TOJIBKO TIOCIE
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MPOCITYIIMBAHUS UHCTPYKTaXKa MO TEXHUKE O€30MacHOCTH U MPOTHBONOXApHBIM MepaMm. [Tocne
MHCTPYKTaka KKl CTYJI€HT PACIMCBIBAETCS B CIELIMAIBHOM JKypHAJIE.

2. Bce MexaHnuyeckue HCHBITAaHUS MAaTEPHAIOB MPOBOJATCSA y4eOHO-BCIIOMOTaTeIbHBIM
MEPCOHAIIOM HA WCHBITATENbHBIX MamuHax. CTyIeHT MOXeT paboTarh Ha WCHBITATEIbHBIX
MallMHAX M YCTaHOBKAaX TOJBKO C pas3pelieHuss W TOJ PYKOBOJCTBOM IIperojaBaTels.
CryneHTaM 3anpeniaeTcsi CaMOCTOSITEIbHO BKJIIOYATh M BBIKJIIOYATh MAIIUHBI, IPOBOIUTH KaKHe-
an00 orepaly Ha HUX U OCTaBIIATh UX 0e3 HaOto1eHus B rpouecce padoTel. CTyAeHTaM Takke
HE pa3perraeTcs OTIydaThCsl U3 1a00paTOPUH JI0 TIOJTHOTO OKOHYAHUS JTA00PATOPHBIX padoT.

3. Bce wu3mepeHus oOpa3noB, HEOOXOJUMBbIE JJIsi BBIIOJHEHUS JIaOOPaTOPHBIX
UCIIBITAaHUM, MPOBOASTCS /0 YCTAHOBKM UX B 3aXBaThl HCIBITATENbHBIX MalvH. M3mepeHus
00pa310B MOCIIe UCIIBITAHNUS MOYKHO MPOU3BOAUTDH TOJIBKO MOCJE CHATHS MOCIEAHUX C MAlIHUHBI.
st BU3yaJbHOTO OCMOTpA PE3YJIbTATOB HCHBITAHUM MOXHO TMOJIXOAWUTH K MAIIMHE TOJBKO C
paszpeiieHus npenojasatesns. [Ipu nCmonb30BaHUN CMEHHBIX TPY30B HE CIEAYEeT CKIAAbIBATh UX
Ha Kparo CToja BO U30€KaHME MaJICHUs] K TPABMUPOBAHUSI MU OKPYKAIOIIUX.

4. [lepen  HauanoM  paboThl  MPOBEPHUTH COOTBETCTBHE  TIpPy30B  Ha
MasTHUKE CUJIOU3MEPUTEIIS BEJIMUMHE OXXKHIaeMOW Harpy3Ku MpHU HUCIbITaHUKW oOpasuma. He
paspeliaeTcsi HUCIHBITHIBATH 00pasmbl, TpeOyrolue Harpy3kud OoJbliei, 4YeM YKa3aHO B
TEXHUYECKON XapaKTEPUCTUKE MAIITHHBI.

5. Beibop nmpucnoco0bneHus s 3aKperuieHust 00pasioB JOHKEH COOTBETCTBOBATh THUITY
oOpasua u Bumy nedopmanuu. [lepen myckoM MamMHBI HEOOXOAMMO MPOBEPUTH HAICKHOCTh
3aKpeIJICHHS UCTIBITYEMOTO 00pasiia.

6. Ilpu npoBemeHun  7aOOPATOPHBIX  HWCIBITAHUW  HENb3sS  HAXOAUTHCS B
HEMOCPEJICTBEHHOMN OJM30CTH OT IBUXKYIIMXCSA YacTell MamuHbl. [Ipy UCIIBITAHUN XPYTKUX WU
3aKaJICHHBIX O00pa3loB HEOOXOIMMO TI0JB30BATHCS 3AIIUTHBIM SKPAaHOM M3 OPraHUYECKOTO
CTEKJIa UM METaJUIMYECKOM 3aCIIOHKOM.

7. Kopnyc ucnsITaTeIbHON MAaIllMHBI T0JKEH ObITh Ha/JeKHO 3a3emieH. [Ipu pabore Ha
MAaIIMHAX ¥ YCTAaHOBKAaX HEJb3s MPUKACATHCSI K TOKOBEIYIIMM YacTAM, a TaKKe K AJIEKTPOIIUTaM
U DJIEKTPOPYOUIILHUKAM.

8. 3ampemiaercs MPOBOJUTH PEMOHTHBIE MEPOMPHITHS, YCTPAHATh HEUCIPABHOCTH
ANIEKTPOOOOPYIOBAHMSI U YUCTUTh MAIMHBI U YCTAaHOBKH BO BpeMs PabOThI WM KOTJa OHU
HAXOJATCS MO HANPSHKEHUEM.

9. [Ilocne 3aBepmieHust paOOTBI CTYACHTBI 00si3aHBI CcOOpaTh H3MEPUTEIBHBIC
WHCTPYMEHTBI, METOJUYECKHE MOcoOus U caaTh UX ydeOHOMy nabopanty. B ciydae morepu
mocoOuid, TIOPYM MHCTPYMEHTOB WJIM HCHBITAaTEIbHBIX MPUOOPOB  CTYJAEHTHI HECYT
MaTepuaIbHyI0 OTBETCTBEHHOCTH 33 HUX.

10. IIpu wHapymieHuHn TpeOOBAHMI TEXHUKU OE30MACHOCTH CTYIEHT OTCTPAHSETCS OT
JAIbHENIETo BHIONHEHHUS JabopartopHoil paboTel. Ecnu neificTBus cTyneHTa HE MPUBEIH K
CEPBhE3HBIM TOCEACTBUSAM, TO OH MOXXET OBITh BHOBB JOIYIICH K JaO0OPaTOPHBIM 3aHSATHSM
JUIIb TIOCJIE TOBTOPHOI'O MHCTPYKTaXA.

3amanusi, TOPSJIOK U TIOCTIE0BATEIbHOCTh BHIMIOJTHEHHS pa0OThI
CormnacHo BBIIEU3T0KEHHOW METOAUKHU:

1. OmnpenenuTh MIOTHOCTH P

2. OmpenenuTs yAENbHBIN BEC Y TPYHTA
Conep:xaHue oT4éTa
1. Tema;

2. llenb paboTHI;

3. ®opMyIbl, COOTHOLIEHUS U TPaQUKH;

4. 3aKIr0UYeHEe U BEIBOBI.

KoHTpoJibHbIE BONIPOCHI
1. Bunsl nedopmaniuii TpyHTOB U MPUYHHBI, KX 00YCIOBIMBAIOIINE.
2. Ycnous U1 ONpeieieHHs] TITyOUHbBI C)KUMAaeMOM TOJIIH.
3. Uto Ha3pIBaeTCs MpEAeIbHBIM COCTOSTHUEM MacCUBa TpyHTa?



MHWHHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHU S POCCUMCKOM
OEAEPALINN
denepanbHOE FOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKICHHE
BhICIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactuTyT (pruman) CKOY

METOJINYECKHUE YKA3AHUSA
110 OpraHU3alliy U MPOBEICHUIO CAMOCTOATEIIBHOU pabOThI
10 JUCITATIIINHE
«MexaHuKa (MEXaHUKa TPYHTOB)»
1151 cTyaeHToB HanpasiieHus moarotoBku 08.03.01 CtpoutenbCcTBO
HaIpaBJIeHHOCTH (TIpodmiib) «I"OpoICKOE CTPOUTEIHCTBO M XO3SHCTBOY

[Tsturopck, 2026
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1
2
3.
4

Conep:xkanue

Bsenenue

OO01m1ast XxapakTepUCTHKA CaMOCTOSITEIbHON paboTHI CTyIeHTa
[Tnan rpaduk camocToATenbHOM paboThI

KoHTposIbHBIE TOUKH U BUJIbI OTYETHOCTH 110 HUM

Mertoauueckue YKa3zaHusd 110 U3YUYCHUIO TCOPECTHUICCKOIO0 MaTCpurajia

1. MCTO[[I/I‘-IeCKI/IC YKa3aHusd 110 CaMOCTOATCIIbHOMY U3YYCHHUIO JIMTCPATYPHI 110 TEMaM

S.
6.

MGTOI[I/IIIGCKI/IC YKa3aHus 110 IIOATOTOBKE K 3a4€Ty

Cnucok peKOMEHI0BaHHOM JIUTEPATypPhI

14



15

BBEJIEHHUE

Metoauyeckue yka3zaHUSI [0 BBIMOJIHEHHIO CAMOCTOSITENIbHOM BHEAYIUTOPHOW pabOTHI
MpeHA3HAYCHBI JAJIs1 CTYJCHTOB

BreayautopHas caMocTosITebHAS paboTa MPOBOIUTCS C IEIBIO:

e CHCTEMATH3AIlMM W 3aKPEIUICHUS TOJYYCHHBIX TCOPETHYECKHX 3HAHUH U
MPAKTUYECKUX YMEHUN 00yUJaronuXcs;

e yrayOJIeHUS U PACHIUPEHUS TEOPETUUECKUX 3HAHUM;

e (dopMmupoBaHHS YMEHUH UCHOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO U CHEeLHATIbHYIO IUTEPATYPY;

e Da3BUTHUS NO3HABATENBHBIX CIIOCOOHOCTEH M aKTUBHOCTU OOYUaIOIIUXCSI: TBOPUECKOM
WHUIUATHBBI, CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH, OPTAaHH30BAHHOCTH;

e (opMHpPOBAHHE CAMOCTOSITSIBHOCTH MBIIIICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
COBEPIIICHCTBOBAHUIO H CAMOOPTaHU3AIIHH;

e (opmupoBaHUS OOIHX U MPO(PECCHOHATEHBIX KOMIETCHITHIA

e PAa3BUTHIO UCCIIEOBATEIHLCKUX YMEHUH.

BueaynutopHas camocTtositenbHas paboTa BBIMOJIHSAETCS CTYACHTOM 10 3aJJaHUI0
mpenoaaBarens, Ho 6e3 ero HermoCpPeACTBEHHOTO Y4aCTHsl.

Ilepen BbIOMHEHWEM CTYIACHTAMH BHEAYJUTOPHOW  CAMOCTOATEIBHOM  pabOTHI
MperoaaBaTesib MPOBOJUT WHCTPYKTAXK IO BBHITIONHEHUIO 3aJaHMsI, KOTOPBIA BKIFOYACT IETh
3aJIaHusl, €r0 COJCpPKAHUE, CPOKU BBIIOJIHCHUS, OPHCHTUPOBOYHBI 00beM pabOThI, OCHOBHBIC
TpeOOBaHUS K pe3ylbTaTaM palOTHl, KPUTEPUU OICHKH. B mporecce WHCTpyKTaxa
npernojaBarTelib  MPEAYNPEKIACT  CTYJEHTOB O  BO3MOXKHBIX  THIMYHBIX  ONIMOKax,
BCTPEUAIONTUXCS TP BBHITOJIHCHUH 3aJaHHSI.

B kauectBe popM UM METOAOB KOHTPOJIS BHEAYJUTOPHOM CaAMOCTOSITENBHON pabOTHI
CTYJIEHTOB HCIOJb3YIOTCS CECMHHAPCKUE 3aHSATHUS, 3au4eThl, TECTUPOBAHHUE, CAMOOTYETHI,
KOHTPOJIbHBIE Pa0OTHI.

Kputepusimu orieHKH pe3yabTaTOB BHEAYAUTOPHONH CaMOCTOSITENILHOM pa0OTHI CTyAEHTa
SIBIISTFOTCSL:

e YPOBEHBb OCBOCHUS CTYACHTOM y4eOHOTO MaTepuaa,

e YMEHHE CTYJICHTAa WCIOJIb30BaTh TCOPCTHUSCKUE 3HAHWUS TIPH  BBITOJHCHUU
MPAKTHYECKHUX 3a71a4;

e c(hOpMHUPOBAHHOCTH OOIICYYEOHBIX YMEHUI;

e YpPOBEHb YMEHHS AKTHUBHO HCIIOJIH30BaTh JJIEKTPOHHBIE 00pa3oBaTelIbHBIE PECYPCHI,
HAXOJHUTh TPeOyroIIytocs HH(pOpMAIIHIO, U3YYaTh €€ U MPUMEHSTh Ha MPAKTUKE

e 000CHOBAaHHOCTH M YE€TKOCTh U3JIOKECHUS OTBETA,

e odopMIICHHE MaTeprajia B COOTBETCTBHH C TPSOOBAHHSIMH.

e YPOBEHb YMEHHS YETKO CHOPMYIUPOBATH MPOOJIEMYy, TNPEAIOKHB €€ pEIICHHE,
KPUTHYECKH OICHUTH PEIICHUE U €T0 IOCIICICTBUS;

e YPOBEHb YMEHHS OIPEICIUTh, MPOAHATU3UPOBATH ATBTEPHATHBHBIC BO3MOXKHOCTH,
BAPUAHTHI ICVCTBUI;

e YpOBEHb yMEHHUS CPOPMYITUPOBATH COOCTBEHHYIO  TO3UIMIO, OICHKY H
apryMEeHTHPOBAThH €e.
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1. OO0mas XxapakTepUCTHKA CAMOCTOATEJIbHON padoThI CTyIeHTa

CamocrosiTennbHass paboTa — TIUIaHUpyemas ydeOHas, yd4eOHO-HcCCiea0BaTebCKasl,
HAyYHO-UCCIIeIOBATENIbCKasi padoTa CTYCHTOB, BHITIOJIHSIEMas BO BHEAYIUTOPHOE (ayAUTOPHOER)
BpEMA 110 3aJaHUI0 W IIpU MCETOJUYCCKOM PYKOBOACTBE IPCIoJaBaTciisd, HO 0e3 ero
HCIMOCPCACTBCHHOI'O Yy4YaCTHUA (HpI/I YaCTUYHOM HCHIOCPCACTBCHHOM Y4YaCTHUH NPCHOAaBaTCIIAd,
OCTABJISIONIEM BEIYIIYIO POJIb 32 PaOOTOM CTYACHTA).

CamocrosaTrenbHas paboTa CTyAEHTa SBISETCS BaKHBIM BHJIOM Yy4eOHOW M Hay4YHOMH
JACATCIIbHOCTHU CTYACHTA. (DeI[epa.]'IBHBIM ToCy1apCTBCHHBIM O6paSOBaTeJ'IBHBIM CTaHIapToOM
IpeayCcMaTpUBaeTCsl 3HAUUTENbHBIH 00beM BPEeMEHHU M3 OOLIEH TPYAOEMKOCTH JUCIHILIMHBI Ha
CaMOCTOATCIIbHYTO pa60Ty. B cBs3u ¢ OTHM, O6y‘IeHI/I€ BKJIIOYAET B ceOs ABEC, IMPAKTHUYCCKH
O/IMHAKOBBIE 10 O00bEMY M B3aUMOBIMSHHUIO 4YacTH — Ipolecca OOydeHHss U IIpolecca
camooOyueHusi. IloaToMy camocTosiTenbHas paboTa JomkHA CcTaTh J(G(EKTUBHOW U
I[eJICHAIIPABJIICHHOHN paboTOM CTy/IeHTa.

KOHHGHHI/Ieﬁ MOJCPHU3AIUHN pOCCHﬁCKOFO O6pa3OBaHI/I${ OIIpCACIICHbI OCHOBHLIC 3a/1a4u

npodeccHOHAaTBbHOTO  00pa3oBaHUS — TOATOTOBKA  KBAJHU(HUIMPOBAHHOTO  pabOTHHKA
COOTBETCTBYIOLLIETO YPOBHSA M MNpouis, KOHKYPEHTOCIIOCOOHOTO Ha pbIHKE TpyAa,
KOMIIETEHTHOTO,  OTBETCTBEHHOTO, CBOOOJHO  BIAACIOMIETO CBOeH  mpodeccuerd u

OPUEHTUPOBAHHOTO B CMEXHBIX OOJIACTSAX JICATEIHHOCTH, CIOCOOHOTO K A deKkTrBHON padoTre
0 CHENUAIBHOCTH HAa YPOBHE MHUPOBBIX CTaHAApPTOB, TOTOBOIO K IOCTOSHHOMY
po(hecCHOHATTLHOMY POCTY, COLMATBHON U TPOPECCHOHATBHONW MOOUIHBHOCTH.

Pemenne sTux 3aay HEBO3MOXKHO O€3 TOBBIIMIEHUS POJM CAMOCTOATEIHLHOM pPabOThI
CTYACHTOB HaJ Yy4YeOHBIM MaTepHajioM, YCHJICHHS OTBETCTBEHHOCTH TIperojaBareiei 3a
pa3BUTHE HABBIKOB CAMOCTOATEIHHOU paboThI, 32 CTUMYJIHPOBAHUE MPOPECCHOHATBHOIO POCTa
CTYACHTOB, BOCIIMTAHUC TBOpquKOﬁ AKTUBHOCTHU U UHUIIUATUBBI.

K coBpemeHHOMY crienanucTy 00IIecTBO IPEIbIBISET JOCTATOYHO MIMPOKHI MepedyeHb
Tp€6OBaHI/II\/’I, Cp€an KOTOPBIX HEMAJTOBAXXHOC 3HAYCHUC HMMCECT HAJIUYUC Y BBITYCKHUKOB
OTpENIeIEHHBIX CIIOCOOHOCTEH M YMEHHs CaMOCTOSITENIbHO JOOBIBaTh 3HAHUS U3 PA3IUYHBIX
HCTOYHHUKOB, CHUCTEMATU3WPOBATH IIOJYYCHHYIO I/IH(bOpMaIII/IIO, JaBaTb OLCHKY KOHerTHOI\/’I
curyauuu. @opMupoBaHHe TAaKOr0 YMEHHUs HMPOMCXOIUT B TE€UYEHHE BCEro Iepuoja oOydeHUs
Uepe3 y4daCTUC CTYACHTOB B IPAKTHYCCKUX 3aHATUAX, BBIIIOJIHCHHUEC KOHTPOJBHBIX 3aZ[aHI/II\/II,
HalMCcaHUue KypCOBBIX M BBITYCKHBIX KBaNH(UKAMOHHBIX padot. [Ipu 3ToM camocTosTenbHas
paboTa CTYAEHTOB MIpaeT PELIaoUlyl0 Pojb B XO0JI€ BCEro y4eOHOro mpoiecca U GpopmMupyer
KOMIIETEHIINH

Kon, popmynuposka Kon, popmynupoBka nHaMKaTOpa

KOMIICTCHIINH

[Tnanupyemsbie pe3ylbTaThl
00y4eHuUs MO TUCIUILTHHE
(MoyITI0), XapaKTEPHU3YIOIIHE
3TaIbl (POPMHUPOBAHUS
KOMITETEHIINH, WHIANKATOPOB

Criocoben wucrnons3oBate B | UA-2 OIIK-4 Ilpumenser ocHoBHble | [Ipumenser OCHOBHBIE
npodeccCHoHaTbHOMN TpeOOBaHMS HOPMATHBHO-TIPABOBBIX U | TpeOOBaHUS HOPMaTUBHO-
JIeSITeIbHOCTH HOPMaTHUBHO-TEXHUYECKHIX TEXHUYECKUX JIOKYMEHTOB,
paciopsIUTENbHYIO U | JOKYMEHTOB,  NPEABSBIAEMBIX K | IPEIbABISIEMBIX K
MPOEKTHYIO JOKYMEHTAIINIO, | 3/IaHUSIM, COOPYKEHUSM, HH)XEHEPHBIM | BBITTOITHEHHUIO WH)XEHEPHBIX
a TakXke HOPMATHUBHBIE | CUCTEMaM  JKM3HEOOeClle4eHHs, K | U3BICKAaHUU B CTPOHUTEIHCTBE;
NPaBOBBIE aKThl B OO0JACTH | BBIIOJIHEHHIO WMHKEHEPHBIX

CTPOUTEILCTBA, W3BICKaHUI B CTPOUTEINILCTBE,;

CTPOUTENILHON HUHIYCTPUH H
KHJTMIIHO-KOMMYHAJIBHOTO
xo3siicta (OI1K-4)

Crioco6eH y4acTBOBATH B na-3 OIIK-5 YyactByeT B YyactByeT B BBITOJHEHUH
MHKCHEPHDBIX M3bICKAHMSX, BBHIMIOJIHEHAY  OCHOBHBIX  OIEpallvii | OCHOBHBIX oTiepaIuii
HEOOXOIUMBIX JUTS HWH)KEHEPHO-TE0JIOTMYECKUX WH)KEHEPHO-TEOJIOIMYECKUX

CTPOUTEIBCTBA H W3BICKaHUH [T CTPOUTENBCTBA, W3BICKaHUI W BBINOJHACT
PEKOHCTPYKIMH 00BEKTOB nj-4 OIIK-5 YuacTByeT B | TpeOyemble pacyeTsl TUTS
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CTPOUTENBCTBA M )KIWINIIHO- | BBITOJHEHUH TPEOYEeMbIX pacyeToB sl | 00pabOTKH pe3ysIbTaTOB
KOMMYHAIIBHOTO X035IiiCTBa | 00pabOTKH pe3ysIbTaToOB MHKEHEPHBIX
(OIIK-5) W3bICKaHUH;

2. Ilnan-rpa¢guk BHINOJHEHUS] CAMOCTOSITE/ILHON padoThl

O0BeM yacoB
Kompr n 7
peannc;l}[’eMoﬁ Bun nesrenpHOCTH HTpOoFI(l)}]jII:;H Cpexcrsa u KOII{{;: “
KOMIICTCHILIN CTYOACHTOB CaMOCTOSATCIIb TCXHOIIOTHH CPC pa60Ta ¢ | Bcecero
o OIICHKH
u HOM pabOTHI nperoza
BaTelIeM
5 cemecTp
OIIK-4 OTBeTHI Ha
(U O-2011k-4) CamocrosTeapHOe
OIIK-5 W3YYCHHE JTUTePATYPhI Bonpocki no | Cobecerosa 49,5 55 55
(U-3onk-s; o temam 1-17 TeMam Hue
VT-doris) JUACITUIIINHBI
OIIK-4
N]I-20mk-4 Texkct
( OIIK-5 ) BHHOHHVG Hue KOHTPOJILHOU Konrponbna 33,3 3,7 37
(UT-30mcs: KOHTPOJIBHOW pabOThI paboTI s paborta
N JT-4ormk-5)
HTtoro 3a 5 cemectp | 82,8 9,2 92
HUroro | 82,8 9,2 92

3. KoHTpOJIbHBIE TOYKH U BUAbI OTYETHOCTH 10 HUM
PeiiTuHroBasi OlleHKa 3HAaHUHM CTYJICHTa HE MPEIyCMOTPEHA.

4. Metonu4yeckne yKa3aHHs 10 U3Y4YeHHI0 TEOPETHYECKOr0 MaTepHuaJia

[Ipn camocrosiTenbHON paboTe peKOMEHAYeTCsl IUIAHMPOBATh UM OPraHU30BaTh BpPEM,
IpeX/ie BCEro, C y4eTOM TOT0, UTO OOJIBIIMHCTBO HAyYHOH U y4yeOHOM TUTepaTyphl 0 JAHHOMY
kypcy umeercs B CKOVY ToibKO B YUTAJIbHOM 3aJie U B OTPaHUYEHHOM KoJudecTBe. Marepuan
[0 TEM WJIM MHBIM TEMaM MOXKHO, B Cllydae HeOOXOJMMOCTH, HailTu B IHTepHeTe.

Pexomennayercs, mnpexae BCEro, BHUMATEIbHO O3HAKOMMUTBCA C  JIEKIIHOHHBIM
MaTepHagoM. 3aTeM He0OX0IMMO, 0OCOOEHHO MPU MOJArOTOBKE KOHCIEKTA M TeKCTa KOHTPOJIbHOM
paboThl, 03HAKOMUTHLCS C PEKOMEHyeMOI JTUTepaTypol Mo AAaHHOW TeMe U cleNaTh KOHCIEKT
OCHOBHBIX MOJOXEeHUH. Ecnu 3Tol nuTeparypbl OKakeTcsl HEOCTaTOYHO, TO B OOJIBLIIMHCTBE
YKa3aHHbIX HMCTOYHHKOB HMeeTcsl oOmupHas Oubinuorpadus, MO3BOJAIOMAS MPOAOIKHUTD
CaMOCTOSITEJIBHOE U3yYEHHUE TOTO WIA UHOTO ACIIEKTA.

Yka3zanus no opranusanuu padoTsl ¢ JJUTEPaTypoii

Paborta ¢ nurepatypoil - 00s3aTeiabHBIII KOMIIOHEHT 000N HAaydyHOW MIesTeIbHOCTH.
Cama HayuyHas nuTeparypa SBISE€TCA BBICIIUM CPEACTBOM CYIIECTBOBAHMS M PA3BUTHS HAYKH. 3a
BpeMs NpeObIBaHUS B BBICIIEH IIKOJIE CTYACHT JOJDKEH U3YYUTh U OCBOUTH MHOTO Y4E€OHMKOB,
CTaTei, KHUT U APYyroil HeoOXoauMoOW A OyayIIero crenuaiucTa JIUTEepaTypbl Ha POJHOM M
MHOCTPAaHHOM s3bIKaxX. B CBS3M ¢ 3TUM mepes CTyJeHTaMU CTOUT OOJblIasi U BaXKHas 3a/1a4a - B
COBEPIIEHCTBE OBJIA/I€Th PALIMOHAIBHBIMH PUEMaMH pabOThl ¢ KHHYKHBIM MaTEPUaJIOM.

[Tpuctynas k paboTe Haj KHUTOH, CIEIyeT CHayala O3HAKOMHUTbCS C MaTepHajoM B
LIEJIOM: OIJIaBJICHUEM, aHHOTAalMel, BBEJCHMEM M 3aKIIOYEHHUEM IIyTeM OErjoro 4YTeHus-
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IIPOCMOTpA, HE JieNasi HUKAKUX 3amucedl. DTOT MPOCMOTP MO3BOJIUT IMOJYUUTh MPEACTABICHUE
000 BceM Marepuase, KOTOPbIi HEOOXOIUMO YCBOHT.

Ilocne »TOoro cregyer mNepexoAUTh K BHUMATEIBHOMY UTEHHUIO - IUTYJIMPOBAHUIO
MaTepHaia Io riaBam, pas3zenaM, naparpadam. 3To camas BaKHas 4aCTh pabOThI 10 OBJIA/ICHUIO
KHIWKHBIM MatepuanoM. Yurare cieayer npo cedd. (IIpm sTom uMTaromuil MEHbIIE YCTaerT,
yCcBaMBaeT MaTepuall NMpUMEpHO Ha 25% ObicTpee, O CPAaBHEHHMIO C YTEHHEM BCIYyX, UMEET
BO3MOXKHOCTh YIEIUTh OOJIbIIE BHUMAHHUS COACP)KAHUIO HAMMCAHHOTO W JIyYllle OCMBICIUTH
ero). Hukorna He cnenyer o0XOAWTh TpyJIHbIE MecTa KHUIH. VX Hago 4uTaTh B 3aMEJICHHOM
TeMIIe, 4YTOOBI JTy4YIlIe MTOHATh U OCMBICIHTb.

PexomeHnyeM BO3BpamiaTbCsi K HEMY BTOPOW, TPETHH, 4eTBEpThIA pa3, 4TOObI TO, YTO
0CTaJIOCh HEMOHSITHBIM, IONIOJIHUTH U BBISICHUTH IIPU [IOBTOPHOM UTEHUH.

N3yuas xHury, Hajgo oOpaliaTb BHHMaHHE HA CXE€Mbl, TaOJMLbl, KapTbl, PUCYHKH:
paccMaTpuBaTh HX, OOIYMBIBAaTh, AHAIM3HPOBATH, YCTAHABIMBATH CBS3b C TEKCTOM. ITO
IIOMOJKET MOHATh U YCBOUTh U3y4aeMblii MaTepuall.

[Ipu uTeHUM HEOOXOAUMO MOJIB30BATHCS CIOBAPSIMH, YTOOBI BCIKOE HE3HAKOMOE CJIOBO,
TEPMUH, BbIpaXKEHUE ObLIO IPABUIBLHO BOCIIPUHSATO, TIOHATO U 3aKPEIUIEHO B MAMSTH.

Hano crpemuthest BbIpaboTaTh y ce0si HE TOJNBKO CO3HATENBHOE, HO M Oerjioe YTeHHE.
Oco0eHHO 3T0 yMeHue OyJeT MOJe3HbIM IpU MEepBOM IPOocMOTpe KHUTU. OOBIYHO CTYHIEHT 1-2
Kypca IpU W3BECTHOH TPEHUPOBKE MOXKET BHHMATEIBHO M COCPEIOTOYCHHO MpouyuTath §-10
CTpPaHMII B 4ac M CJIeaTh KpaTKUe 3alicy IPOYUTAaHHOT0. MHOTUE CTY/I€HThI IPOUYUTHIBAIOT 5-6
CTpaHul. JTO KpaiiHe Mano. CIMIIKOM MEJUIEHHBIM TEMI YTEHUs HE MO3BOJUT U3YYUTh MHOTHE
Ba)XHbIE U HYXHbIE CTaTbM KHUTH. OOydasch OBICTPOMY YTEHHUIO (CaMOCTOSITEIbHO HJIM Ha
CHEIHAJIbHBIX Kypcax), MOKHO mpouuTeiBaTh 10 50-60 crpanuiy B 4ac u jgaxe Oosee.
OnHOBpEMEHHO MpHOOpeTaeTcsi COCOOHOCTh KOHIIEHTPUPOBATHCS Ha BaKHOM M CXBaThIBaTh
OCHOBHOM CMBICJI TEKCTA.

3anuch M3y4aemoro - Jyylllas OIOpa MaMsATH Npu paboTe ¢ KHUroi (tem Ooee
HayyHOW). YuTtas KHUTY, CleIyeT JAeJaTh BBIIMCKHU, 3apUCOBKH, COCTaBISTh CXEMbI, TE3MCHI,
BBINUCHIBATh UQPBI, IUTATHI, BECTH KOHCHEKTHI. 3alMCh U3y4aeMON JIUTEPaTyphl JIy4llle JIeNaTh
HarJsHOW, JIeTKO 0003pMMOM, pacwieHeHHOW Ha ab3aubl M OyHKTHL. UYTO mNpouuTaHo,
IPOJYMaHO M 3alMCaHO, TO CTAHOBUTCS JEHCTBUTEIBHO JIMYHBIM JIOCTOSIHUEM Pa0OTAIOIIEro ¢
KHUTOM.

OCHOBHOW TNPHUHLMIT BBINMCHIBAHUA W3 KHUTH: JIMIIb CAaMO€ CYIIECTBEHHOE U B
Kpartyaimiieit gopme.

PaznuuaroT Tpu OCHOBHBIE ()OPMBI BHITUCHIBAHMSL:

1. locnoBHas BBITMCKA WM LIUTATA C LEIbI0 MOJKPEIUIEHNS TOTO UM MHOTO MOJIOKEHHUS,
aBTOPCKOI'O JI0BOja. JTa (opMa NMPUMEHSETCS B TeX CIydasx, KOTAa Helb3sl BHIIUCATh MBICIb
aBTOpa CBOMMH CJIOBaMM, HE PHUCKYS IMOTEPATh €€ CyTh. 3alUCh LMUTAThl HAAO MpPaBUIBHO
0(OpPMHUTB: OHA HE TEPIUT MPOU3BOJIHHON MOAMEHBI OJHHMX CJIOB APYTUMH; KaXIyI0 LHUTATy
HAJ0 3aKJIIOYUTh B KaBbIUKH, B CKOOKax yKa3aTh €€ MCTOYHHK: (paMUJIMI0 M MHUIIMAJIBI aBTOPA,
Ha3BaHUE TPYJa, CTPAHUILY, TOJ U3JIaHHs, Ha3BaHHE U3aTEIbCTBA.

HuTtupoBanue cienyer NpOU3BOAUTH TOJBKO MOCIE O3HAKOMIJIEHUS CO CTaTbel B LIEJIOM
WM ¢ OmDKalIiuM K IUTaTe TEKCTOM. B MPOTHMBHOM cllyyae MOXKHO BBIXBaTUTh OTAEIbHBIE
MBICJTH, HE BCET/1a TOUYHO WUJIU MOJHO OTPakarolllie B3IJIsIbI aBTOpa Ha JaHHBIN BOIPOC B LIEJIOM.

Kcepo- u ¢dorokonupoBanue (CKaHUpOBaHME) 3aMEHsSET pacTodarollee BpeMs
BBIMHICBIBAHUE JIOCIOBHBIX IUTAT!

2. Beimucka "mo cmbicy" wiu Te3ucHas hopMa 3amuc.

Te3ucel - 3TO KpaTko cPOPMYITUPOBAHHBIE CAMUM YUTAIOIIUM OCHOBHBIE MBICIH aBTOPA.
Oto camas nydmas popma 3anucu. Bee Buabl HayuHbIX paboT OynyT Oe3ynpeyHsl, ecinu OyayT
HamucaHbl TakuM oOpa3oM. JlemaeTcst Takasi BHITUCKA C TEMU K€ MPaBUIaMH, YTO U JIOCIIOBHAs
UTara.

Te3uchl OBIBAIOT KpaTKUE, COCTOSIIME W3 OJHOIO MpeaokeHus, Oe3 pazbsCHEHHH,
IIPUMEPOB U JJ0Ka3aTeNbCTB. [71aBHOE B T€3UCAaX - YMEHUE KPATKO, 3aKOHUYEHO (HE Tepsisl CMbICII)
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chopMyIHpOBaTh KaKIblii BOIPOC, OCHOBHOE MOJOXeHHe. OBJaeB UCKYCCTBOM COCTaBJICHUS
TE3UCOB, CTYACHT YETKO U MPABUJILHO OBJIA/IEBAET N3Y4aeMbIM MaTepPUAIIOM.

3. KoHcriekTuBHas BBIIMCKA HMMEET OOJBIIOE 3HAYCHHWE Ui OBJAJICHHS 3HAHUSMHU.
Koncnexr - nHanbonee spdextuBHas Gopma 3amnuceid npu U3yuyeHUU HaydHOH KHHUTU. B nanHoM
Clly4yae KpaTKO 3alHChIBAIOTCS Ba)KHEHIINE COCTABHBIE ITYHKTBI, TE3UCHI, MBICIIM U UJEU TEKCTA.
[TonpoOHBIl 0030p coxep)kKaHHUS MOXKET OBITh BaKHBIM TOJCHOPHEM MJI 3allOMUHAHUS U
BCIIOMOTaTeJIbHBIM CPEICTBOM JJIs1 HAXO0XK/IEHUSI COOTBETCTBYIOIINUX MECT B TEKCTE.

Jlenasi B KOHCIIEKTE JOCIOBHBIC BBIMHCKH OCOOCHHO Ba)XHBIX MECT KHUTH, HENb3s
JIOITYCKaTh, 4YTOOBI BECh KOHCHEKT ObUT '"cHChIBaHMEM'"' ¢ KHHTH. YCBOEHHBIC MBICIH
HEO0OXOJUMO BBIPA3UTh CBOMMHU CJIOBAMHU, CBOMM CJIOTOM M CTUJIEM. TBOpPYECKHI KOHCIIEKT -
HaunOosee 1eHHas U Ooraras ¢opma 3alMUCH U3y4yaeMOro MaTepuala, BKIIIOYAIOIIAs BCE BUIBI
3aMucei: U MiiaH, U Te3UC, U CBOE€ COOCTBEHHOE 3aME€UYaHHe, U IUTATY, U CXEMY.

O030p TEKCTa MOXHO COCTaBUTh TaKXKe MOCPEICTBOM JIOTHUECKOW CTPYKTYpBI, BMECTO
TOT0, YTOOBI CJIeI0BaTh TOBECTBOBATEILHON CXEME.

C noMomibto KOHCIEKTUBHOM BBIMIUCKHA MOXHO TAaK)KE€ COCTABUTh MPEUIOKEHHUE O TOM,
KaKhe TEMbl OCBEUIAIOTCS B OTICJIBHBIX MECTaX pa3HbIX KHUT. J{OMOJHUTENbHOE YyKa3zaHUE
HOMEPOB CTPaHUI] 00JIETYUT HAX0XKIEHUE 3TUX MECT.

[Ipn cocTaBieHHMU BBIAEPKEK IEIECOO00PAa3HO MOCIEAOBATEIbHO MPUIEPKUBATHCS
OCBOEHHOM cuctembl. Ha 3Toif 6a3e MOXKHO COCTaBUTh CBOW apXHMB WIM KapTOTEKY Ba)KHBIX
CHEIHUANIbHBIX MyOIUKAIUI M0 IpeIMEeTaM.

KoHcnekTsl, Te3uchl, HUTaThl MOTYT UMETh JIBE (POPMBI: TETpaJHYyI0 U KapTouHyio. [Ipu
TeTpagHOW dopMe KaKIOMY yueOHOMY MpeIMeTy HEOOXOAMMO OTBECTH OCOOYI0 OTIENIbHYIO
TETpaJlb.

Ecnu ucnoneiyercst kaprounas ¢opma, TO 3alUCH CIEAYeT JeNaTh Ha OJHOW CTOPOHE
KapTouku. [[1s1 ynoOcTBa mob30BaHusl BBEPXY KapTOUKU HA/l0 HAMCaTh HA3BaHUE U3y4yaeMoOro
Bompoca, gamuinio aBTopa, Ha3Banue u YJIK (yHuBepcampHas AecsTHYHAs Kiaccu(UKAIIHs)
M3y4aeMOUN KHUTH.

Kaproukn MOXHO HMCHOJIB30BaTh CTaHAAPTHBIE WM HM3TOTOBUTH CAMOCTOSITEIBHO H3
Oenoit Oymaru (mosryBatmana). KapTouku OOBIYHO XpaHAT B CHEHHAIBHBIX SIIUKAX WA B
KOHBEpPTAax. JTa CHCTEMa KOHCIIEKTUPOBAaHUS HMMEET DS MPEUMMYLIECTB IEpea TETpaJHOM:
KapTOYKaMU YyJOOHO II0JIb30BaThCsl MpPH JOKJIaJgaX, BBICTYIUIEHUSX Ha CEMHHapax; TaKon
KOHCIIEKT JIETKO TMOMNOJIHATh HOBBIMH KapTOYKaMH, MOXXHO H3MEHUTh MOPSIAOK HX
pacnosioxkeHusi, 1001Basich 0oJjiee YETKOM, JIOTUYECKOM 1OCIIeT0BaTEIbHOCTH N3I0KEHUS.

W, HakoHel, MOKHO MPUMEHATH JJI 3THX K€ LieJIel MepCoHaNbHBIN KoMIbroTep. Celyac
CYILIECTBYET BEJIMKOE MHOKECTBO CaMbIX PA3IMYHbIX MPHUKJIAJHBIX IporpaMM (opraHai3epoB U
np.), KOTOpble 3HAYUTENHbHO OOJErdarT padoTy MPU COCTABICHUHM BBIMHMCOK W3 HAYYHOU U
crenuanbHoi autepaTypsl. Mcnonb3ys ceth Internet, MOKHO Mosty4arh y»ke roTOBbIE IOJIOOPKU
JTUTEPATYPHI.

4.1. Metoanueckue yKa3aHMsl MO CAMOCTOSAATEJIbHOMY H3Yy4YeHHMIO JHMTEPATyphbl MO
TeMam

BaxkupiM 3TamoM siBiseTcsl moAOOp W HM3y4YeHHE JHUTEepaTyphl MO HCCIEIyeMON TeMe.
[ToMmuMo ydeOHOW W HAyYHOH JUTEPATyphl, OOSA3aTEIHHO WCIOJIB30BAaHWE W HOPMATHUBHO-
MPAaBOBBIX aKTOB. Henb3sl MOAMEHSTh W3YYEeHUE JIUTEPaTyphl HCIONIB30BAHHEM KaKOW-THOO
OJIHOW MOHOTpadvy WM JIEKIUH 1Mo U30paHHOW Teme. Tak ke peKOMEHIYeTCs MCIOJIb30BaTh
uH(pOpMaIIHIO, Pa3MEIIEHHYI0 Ha OPUIMAIBHBIX caiiTax ceTd MHTepHEeT, CChUIKM Ha KOTOpBIC
yKa3aHbl B CIIUCKE PEKOMEHIyeMOW JmTepaTypbl. B mporiecce paboTel Han pedepaTUBHBIM
HCCIICTIOBAaHHEM U COOPOM JTUTEPATYPHI CTYACHT TAK:Ke MOKET 00paIiaThCs K MPEnoJaBaTelto 3a
VHIUBUYAIbHBIMU KOHCYJIbTAIUSMH.

s 6onee 3pPpeKTUBHOTO yCBOCHUS HHPOPMAINH CTYACHTY MPEJIararoTcs CleIyIOIIne
crocoObl 00paboTKKM MaTepuara:
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1. Pestomuposanue. IlpounTaB W M3y4UB JUTEPaTypy M BHIOpaHHbIE HOPMATHBHO-
MpaBOBbIE aKThl (TO €CTh HEOOXOAWMBIE JMJIi COCTABJICHHUSA JIOKYMEHTOB OpraHu3alllif)
MOJBOJIUTCSI KPAaTKH UTOT MPOYUTAHHOTO, COJACPIKALINMA €ro orneHKy. Pe3rome xapaktepusyer
OCHOBHBIE BBIBOJIbI, [JIaBHbIE UTOTH.

2. ®pazmenmuposanue - cnoco0 CBEPTHIBAHUSA TEPBUYHOTO TEKCTa, MPU KOTOPOM B
MEPBUYHOM  TEKCTE BBIACISAIOTCS  LEIbHbIE HMH(pOpMaUOHHBIE O10KH  (pparMeHTh),
NOJYMHEHHBIE OJHOM 3amaye wWium mnpobieme. PparMeHTHpOBaHHE HEOOXOIAMMO, KOT/a W3
MHO’KECTBa Pa3HOOOPA3HBIX HCTOYHMKOB HAJI0 BBIIEIUTh HH(POPMAIMIO, COOTBETCTBYIOLIYIO
nocTaBieHHOW mpoOseme. JlaHHBIA croco0 ycBoeHHMS HH(DOpPMAIMM NPUMEHHM HE TOJIBKO K
TEOPETUYECKHUM HCTOYHUKAM, HO M K HOPMATUBHO-TIPAaBOBBIM akTaM. [lockonbky mamst
pa3paboOTKU TOKYMEHTOB MPEICTOUT UCCIIEAOBATh PSi HOPMATUBHO-TIPABOBBIX aKTOB.

2. Annomayua - xpatkas oOOOIICHHas XapaKTepUCTUKA HCTOYHHUKA, BKIIIOYAIOIIAs
MHOT/Ia U €r0 OICHKY. JTO HauWKpaTyaiiiee M3JI0)KeHUE COJCpKAHUsS MEPBHYHOTO JTOKYMEHTA,
natoniee obuiee npeacrasieHue. OCHOBHOE €€ Ha3HAUYEHUE - JIJaTh HEKOTOPOE MPEACTaBIEHUE O
HAYYHOI paboTe ¢ TeM, 4TOOBI PYKOBOJCTBOBATHCSI CBOMMH 3AIMCSIMHU TIPU BBIIOJHEHUH pPabOTHI
HCCIIEIOBATENLCKOTO, pedepaTuBHOrO xapakrepa. llosTomy anHHOTanuu He TpedyeTcs
U3JI0KCHUSI COJCPKAHMS MPOU3BEACHUS, B HEW JHUIIb MEPEYHCISIOTCS BOMPOCHI, KOTOPHIC
OCBEILIEHBl B IEPBOMCTOYHUKE (COJIEp)KaHHWE ITHX BOMPOCOB HE pPACKphIBaeTCs). AHHOTAIUS
oTBeYaeT Ha Bompoc: «O 4eM rOBOPHUTCS B IIEPBUYHOM TEKCTE?», ACT MPEICTABICHHE TOIBKO O
[JIaBHOM TeM€ U MePEeYHE BOMPOCOB, 3aTPArUBAEMBIX B TEKCTE MEPBOMCTOYHUKA.

4. Koncnexkmupoeanue - ipolecc MbICJIECHHON MepepadOTKU M MUCbMEHHOU (pUKCAIU
uH(pOpMallMK, B BHUJE KPATKOTO H3JIOKEHHS OCHOBHOTO COJEp>KaHUs, CMBICIAa KaKOro-InOo
TeKCTa. Pe3yapbTaToM KOHCIIEKTUPOBAHMS SIBISIETCS 3aIKCh, MTO3BOJISIONIAS KOHCIIEKTHPYIOEMY
HEMEIJICHHO WJIM uYepe3 HEKOTOPBIH CPOK C HYKHOW IMOJHOTOW BOCCTAHOBUTH MOJIYYEHHYIO
uHpopmanuto. [lo cyru, KOHCHEKT HpeiacTaBisieT coOOM 0030p H3y4yaeMoro HCTOYHMKA,
CoJlep>Kalliii OCHOBHBIE MBICIM TEKCTa 0e3 MOJIpOOHOCTEH M BTOPOCTENEHHBIX Aeraneit. J{is
TOTO YTOOBI OCYIIECTBISATH ATOT BHJ pabOTHI, B KaXKJIOM KOHKPETHOM Cily4ae HEOOXOIUMO
TPaMOTHO PEUIUTh CIEAYIOIINE 3aJaun:

- COPHEHTHPOBAThCS B OOIIEH KOMITO3UIIMH TEKCTa (YMETh ONPEAEIHUTH BCTYIUICHUE,
OCHOBHYIO YacTb, 3aKJIFOYEHHUE);

- YBHJETH JIOTUKO-CMBICIIOBYIO CYTh MCTOYHHWKA, MTOHATH CHCTEMY H3JIOKEHHUS aBTOPOM
uH(pOpPMAIIUHU B IIEJIOM, a TAKXKE XOJ Pa3BUTHUS KaXKION OTJEIbHON MBICIH;

- BEISIBUTH OCHOBY, Ha KOTOPOH TIOCTPOEHO BCE COJIEPIKAHNE TEKCTA;

- OTPEEINTD ACTATU3UPYIOLIYI0 HHPOPMALIUIO;

- JJAaKOHUYHO C(OPMYITHPOBATH OCHOBHYIO MH(OPMAINIO, HE TIEPEHOCS Ha MHUCHMO BCE
LEJINKOM U JIOCIIOBHO.

Wzyuast nureparypy, HEOOXOOMMO CaMOCTOSATENBHO aHATU3UPOBATh TOYKH 3PEHUS
aBTOPOB, MPOBECTH CaMOCTOSTENIbHYIO OLIEHKY YYyXHUX cyxkaeHuid. Ha ocHoBe uccriemoBaHus
TEOPETUYECKUX TTO3UINI CTYJCHT JOJDKEH C/IeNIaTh COOCTBEHHBIE BHIBOJIBI 1 0OOCHOBATH HX.

He meHee BakHBIM SIBISIETCS aHalIW3 CYHIECTBYIOIIUX HOPMATHBHO-TIPABOBBIX AKTOB:
MEXyHAPOJHBIX JIOTOBOPOB, COTJIANICHH, KOHBEHIMH, IOKYMEHTOB, MPHUHSATHIX B paMKax
MEXIPABUTEIHCTBEHHBIX OpPTaHU3AlUNA U Ha MEXAYHAPOJHBIX KOH(EPEHIUAX, HAIIMOHAILHOTO
3aKOHO/ATEIbCTBA TOCYAApPCTB.

Bonpocsl 115 codecenoBanust
Bba3oBblii ypoBeHb
Bomnpocs! 1t TpoBepKH ypOBHS 00y4eHHOCTH

Tema 1. CocTaB, cTpOeHHE M COCTOSIHME TPYHTOB.
1. Kakue ropHsie Nopo/ibl Ha3bIBAIOT IPYHTAMU?
2. PackpoiiTe CBSI3b MEXaHUKH IPYHTOB CO CMEXHBIMH HayKaMH.
3. [aiiTe onpeneneHuss MEXaHUKHA TPYHTOB KaK HayKH.
4. OcHOBHBIE 33JJa4l MEXaHUKHU TPYHTOB.
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Tema 2. Buabl rpyHTOB

1. Yro Ha3BIBAIOT TPYHTOBBIM OCHOBAHHEM U KaKHE OHU OBIBAIOT?

2. Ha xakue rpyHTBI AETSATCS TPYHTHI B COOTBETCTBUHU C XapaKTEPOM IEpeMeICHH
MIPOJIYKTOB BHIBETPUBAHMUS?

3. U3 yero cocTosT rpyHTHI?

4. Yem OTIIMYAIOTCS HOPMAJIBHO YIUIOTHEHHBIE U MEPEYIIOTHEHHBIE TIMHUCTBIE TPYHTHI?

Tema 3. ®u3uko-MexaHn4yecKre CBOHCTBA M KJIaCCH(PUKANMOHHBIE MOKA3ATe/H
HECKAJIbHBIX PYHTOB.

1. JlaiiTe onpeneneHus TPEX OCHOBHBIX (PM3MUECKUX XAPAKTEPUCTUK IPYHTOB?

2. Yto0 Ha3bIBaeTCs MOPUCTOCTHIO IpyHTA N? YTO Ha3bpIBaeTCs KOA(P(GUIMEHTOM HOPUCTOCTH
rpyHTa «e»? B Kakux mpenenax MOTyT U3MEHSTHCS MOPUCTOCTh U K0d3(puiimeHT nopucroctu
rpyHra?

3. CrpourtenbHas KI1acCUPHUKAIHS TPYHTOB 1O (PU3NUECKUM CBOHCTBAM.

4. TInotHOCTB rpyHTa. Y IeNbHbIN Bec rpyHTa. ILIOTHOCTD YacTuI rpyHTa.

5. Kaxkue nokasarenu CBOWCTB IPYHTOB CIIEAYET MOJaraTh MPUEMIIEMBIMHE IS
HOCJEIYIOINX PACYEeTOB?

Tema 4. I1110THOCTH M BJIAKHOCTH I'PYHTOB.
1. Bwujasl BoJbI B TPyHTE.
2. BoponpoHHIIaeMOCTb IPYHTOB.
3. CremneHblo BOJOHACHIIICHHUS, UM CTETICHBIO BIAKHOCTH.

Tema 5. IkcnnepuMeHTAIbHO-TEOPeTHYECKHE NMPEANOCHIIKH MEXaHUKH IPYHTOB.

1. Yro Ttakoe «3ppexTuBHOE NaBICHUE»? «HEUTPATBLHOE JaBICHHUE)?

2. W3noxute METOAMKY MOCTPOCHUSI KOMIIPECCHOHHOW KPUBOM.

3. UYro Takoe ko3 Pumment 6okoBoro aapnenusi? Kak on onpenensercs?

4. Kakum o0pa3oM yCTaHABIMBAIOTCS MOKA3aTeNn (XapaKTepUCTUKHU) GU3NUECKIX CBOWCTB
TPYHTOB, HY>KHBIE JUIS pacueTOB?

Tema 6. IIpocago4HOCTb IPYHTOB.
1. Yem oOBACHSIOTCS MPOCAIOYHBIC CBOMCTBA JIECCOBBIX TPYHTOB?
2. Yro Takoe «k03((UIMEHT OTHOCUTEILHON POCATOUYHOCTH»?
3. CTpyKTypHO-HEYCTOWYHMBBIE TPYHTHI.
4. Kakue ycnoBus HEOOXOIUMBI AJIs1 BOSHUKHOBEHHSI TPOCAIO0K?

Tema 7. MexaHn4ecKkue CBOMCTBA IPYHTOB.

1. Kakue cBoiicTBa rpyHTOB OTHOCSTCS K MEXaHUYECKUM?

2. Yem 00ycnoBIUBAETCS CXKMMAEMOCTh TPYHTOB? 3a CUET YEero NMPOUCXOAUT CKaTHE
MOJIHOCTBIO BOJIOHACHIIIIEHHBIX TPYHTOB?

3. Kakwue rpyHTBI OTHOCST K KaTE€ropuu cladbIX, UCXO U3 UX CKUMAEMOCTH?

4. UYro Ha3biBaeTcd KOA(Q(UIHEHTOM CKUMAEMOCTH MO U KO3PPHUIIMEHTOM OTHOCUTEIHHON
cxuMaemocT mv? KakoBa ux pa3sMepHOCTh?

Tema 8. IlosieBble MeTOAbI ONpee/ICHUSI XAaPAKTEPUCTHK Ae()OPMHUPYEMOCTH M IPOYHOCTH
I'PYHTOB.

1. TloneBble METOABI HM3YYEHUS TPYHTOB.

2. HamOonee BakHbIE XapaKTEPUCTUKH TPYHTOB, ONpEAETseMble MPHU TIOJEBBIX
UCIBITaHUSAX.

3. OmnpenerneHne CONPOTUBICHUS IPYHTA CXKATHIO.
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Tema 9 . IIpoyHOCTH TPYHTOB.
1. Yro Takoe mMpoYHOCTh TpyHTA?
2. Y10 TaKoe XapaKTepUCTUKU POYHOCTU TPYHTOB?
3. 3aBHUCAT U XapaKTEPUCTUKH IMPOYHOCTU OT BUJIA TpyHTA?

Tema 10. ConpoTuBJ/ieHHe TPYHTOB CIABUTIY.
1. H3noxuTe METOAMKY MCIIBITAHUI TPYHTOB HA CABHUT B OAHOCPE3HOM Ipudope.
2. M3noxxute NOpSI0K UCTIBITAHUN TPYHTOB Ha CIBHT B CTAOMIIOMETpaXx.
3. CdopmynupyiiTe 1 3aIUIINTE 3aKOH JIAMUHAPHON (uiIbTpaiun (3akoH Jlapcen).
4. TlousiTHe O CONPOTUBIICHHE TPYHTOB CABHTY.

Tema 11. OnpenesieHue HANPSIZKEHUH B MAaCCHBAX TPYHTOB.

1. Kakue HanpsbKkeHUsS BOSHUKAIOT B TPyHTE?

2. Kak BpIYUCINUTH BEPTUKAIbHbBIC HAMIPSKEHHS B MACCUBE TPYHTA OT €ro COOCTBEHHOTO
BECa U YEMY OHU PaBHBbI?

3. Kaxum 06pa3oM MOKHO 0TOOpa3UTh HAMPSKEHHS HA TIIOCKOCTH?

Tema 12. YCcTOHYMBOCTH OTKOCOB.

1. Yto Ha3zwIBaeTCst OTKOCOM?

2. Yro takoe 3anoxkeHue otkoca? I'ne Haxoautcst OpoBka otkoca? [[ist uero yctpauBaroTcst
O6epMbI?

3. Ot xakux (HakTOpoB 3aBUCUT YCTOMUHUBOCTH OTKOCOB?

Tema 13. IIpo4HOCTH, YCTOMYHBOCTh TPYHTOBBIX MAaCCHBOB M /IaBJIeHHE TPYHTOB HA
OCHOBAHMS M NOANOPHBIE CTEHBbI.

1. Kakoii 0TKOC Ha3bIBaeTCs MPEAEIbHO YCTOMUMBBIM?

2. Yto0 TaKoe XapaKTepUCTUKHA IPOYHOCTH TPYHTOB?

3. Jns yero ciayxut auarpamma Mopa? B kakux KoopauHaTax oHa CTpOUTCA?

4. Kakue OCHOBHBIE JOIYIICHHS 3aJI0KEHBI B paCUeTe 0CAIKU CIIOCOOOM MOCIONHOTO
cymMmupoBaHus? OT KaKoro ropu30HTa OTCUUTBHIBAECTCS JIIOpa MPUPOJHOTO JaBJICHUS?

5. Kaxue Bubl NOANOPHBIX CTEH IPUMEHSIOTCS B CTPOUTENLCTBE?

Tema 14. IIpoucxoxaeHne rpyHTOB.
1. Kak noapasnenstorcs B 3aBUCUMOCTH OT IPOUCX0XKJICHHSI TOPHBIE TOPOIbI7
2. B pesynbraTe KaKHX MPOILECCOB 00pa30BaNINCh HECKALHBIEC TPYHTHI?
3. Kak M0HO noJpa3/ie/IuTh 0Cal0uHbIe OTIO0KEHUS B 3aBUCIMOCTH OT UX
MPOUCXOXKACHUS?

Tema 15. JlepopManiuu rpyHTOB U PACYET 0CAT0K OCHOBAHUI COOPYKEHUI.
1. Kaxue HampspKeHMsI BBI3BIBAIOT C)KaTHE IpPyHTA?
2. Bwuapl u npu4rHEI 1edopManni.
3. U3 yero cxiagpIiBaeTcs NojaHast ocagka pyHaaMeHTa St

Tema 16. IlpakTH4yecKkue MeTOAbI PACYETAa KOHEYHBIX Ae)opMaLMii OCHOBAHUI H
(pyH1aMEHTOB.

1. B uem 3akmouaercs CyIIHOCTb pacyeTa o aegopmanusm?

2. Ha xakue BHJIBI TOApa3ISNSIOTCS TehOpMalii OCHOBAHUH M COOPYIKESHUT?

3. Omnpenenenue ocaaku pyHnameHTa no Mmeroay skBuBajieHTHOro cios (H.A. L{prroBuy
1934 ron).

4. OmnpezaeneHue 0caoK METOAOM YITIOBBIX TOYEK.

Tema 17. JlaBieHne rpyHTA HA MOANIOPHbIE CTEHKH.
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1. C kaxoii 1enbro NPUMEHSIOTCS NOANOPHBIE CTEHBI?

2. Kaxkue BUbI TOANIOPHBIX CTEH MIPUMEHSIOTCS B CTPOUTEILCTBE?

3. Ormpenenenue 1apiaeHns rpyHTa Ha MOJIOPHYIO CTEHKY rpado-ananutnyeckuM Merogom 1.
Kymnona.

IloBBIlICEHHBIN YPOBEHD
Bomnpocs! 15t TpoBepKH ypOBHS 00y4E€HHOCTH

Tema 1. CocTaB, cTpOeHHE H COCTOSIHHE TPYHTOB.
1. Kakue ropHbie mopo/ibl Ha3bIBAIOT IPYHTAMHU?
2. Kakue cymiecTBylOT OCHOBHBIE IPUHIUIIBI YIIPABICHUS TOPOICKUMH TEPPUTOPUSMU?
3. 5 4ero npuMeHsIeTCs] CUCTEMHBIH MOAXO0/ K YIPaBICHUIO?
4. JInst 4ero npuMeHseTCs IPUHIINIT €IMHCTBA TEOPHH U MIPAKTUKHU YIPABICHUSA?

Tema 2. Buabl rpyHTOB
1. Yro Takoe «kpuBas 3epHoBoro cocrasa? Kak ee crpost?
2. Yro Takoe 3PeKTUBHBIN TuaMETp 3epeH» U «K03()PUIIMEHT HEOJHOPOAHOCTH TPYHTa»?
3. Kakyro cTpyKTypy UMEIOT ChIITyYle IPYHTbI? CBA3HbIE?
4. Jlns uero mpuMEHSETCs] METOJI CHCTEMHOTO aHaJIi3a B HCCIIEIOBAHUH MPOIecca
yIpaBieHUs?

Tema 3. ®U3uK0-MeXaHUYECKHE CBOICTBA U KJIacCHPUKANMOHHBIE MTOKA3aTe U
HECKAJIbHBIX PYHTOB.

1. Yemy paBeH ynenbHBIN BeC B3BEIIEHHOTO B BOJIE TPyHTa?

2. Kak ompenensiroTcsi BCIIOMOTaTeNNbHBIE (PU3NYECKUE XapaKTEPUCTHK TPYHTOB:
00BEMHBIN BEC, TOPUCTOCTD, MTOJIHASI BJIATOEMKOCTh, KO (DHUIIMEHT BIaXKHOCTH.

3. UTo Takoe KOHCHCTEHITUS CBSI3HBIX TPYHTOB.

4. Ha xakue TPyHTBHI JENSTCS TJIMHUCTBIE HEMPOCAIOYHbIE TPYHTHI MO BEIMYHHE
KOHCHUCTEHIMH?

5. Kakwue Buabl ommbok ObIBAIOT MIPH OMPEEICHUN TToKa3aTeneld (PU3n4ecKux CBOMCTB
TPYHTOB?

Tema 4. I110THOCTD M BJIAKHOCTH TPYHTOB.

1. HasoBure BUBI BOABI, MPUCYTCTBYIONIEH B rpyHTE?.

2. BrnaxxHOCTB Ha IpaHUIIE TUTACTHYHOCTH (PacKaThIBAHMUA).

3. BnaxHoCTh Ha rpaHUIle TEKYYECTH.

4. UYro Ha3bpIBaeTcs BIAXXHOCTBHIO IPYHTA U Kakol oHa ObiBaeT? MoKeT 11 BIaXKHOCTh
rpyHTa OBITH GombInie equHuUIlb! (100 %)?

Tema 5. JkcnepuMeHTAIbLHO-TEOPEeTHYECKHE NPEANOCHIIKA MEXaHUKHU TPYHTOB.

1. Yto Takoe «KpuBasi MOIYJISI OCATOK»?

2. CdopmynupyiiTe 3aKOH YIUIOTHEHUS JUIsl TPYHTOB.

3. KakuMm 00pazom ycTaHaBIMBAIOTCS TIOKA3aTENH (XapaKTEPUCTUKHN) (PH3MUECKUX CBOWCTB
TPYHTOB, HY’KHBIE JUIl pacueToB?

4. T'ne u kakuM 00pa3oM ONPEAEINAIOTCS XapaKTEePUCTUKU CBOMCTB IPyHTOB?

5. Kakue MeTo/1bl HCHIONB3YIOTCS AT ONpeieNeHust 1e(OpPMallMOHHBIX CBOMCTB IPYHTOB B
1a00pPaTOPHBIX YCIOBUSIX?

Tema 6. IIpocaoYHOCTH TPYHTOB.
1. Yro takoe «k03(pPUIHEHT OTHOCUTEIBHOM MPOCaT0UHOCTUY?
2. OxapakTepusyiTe sSBJICHHE «TUKCOTPOITHN.
3. B yem 0coGEHHOCTH CTPOUTENHCTBA COOPYKEHUH HA JIECCOBBIX MPOCATOYHBIX IPyHTaX?
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4. Kaxkas BIa)KHOCTb Ha3bIBA€TCSl HA4YaJIbHOW MTPOCAOYHON U YTO UMEHYETCS MOKa3aTeIeM
MPOCATOYHOCTH?

Tema 7. MexanuuyecKkue CBOMCTBA IPYHTOB.

1. Kakwuie MeToIbl HCTIONB3YIOTCS IS OnpenecH s 1e()OpMaIlMOHHBIX CBOMCTB TPYHTOB B
71a00paTOPHBIX YCIOBUSIX?

2. Kak 3anuchiBaeTcs 3aK0H CKUMAEMOCTH B TP PEepeHIInaTbHON U pa3HOCTHON (hopmax?

3. 3anummTe 3aKoH ['yKa B INIaBHBIX HOPMaJIbHBIX HANpPsHKEHUsX. CKOJIBKO HE3aBUCHMBIX
XapaKTEPUCTUK C)KMMAEMOCTH BbI 3HaeTe?

4. Yro HazpiBaercs kK03 dunmentom [lyaccona u B kKakux mpezeniax OH U3MEHSIETCs?

Tema 8. IlosieBble MeTOABI ONpe/IeJIeHUs] XaPAKTEPUCTUK 1e()OPMHUPYEMOCTH U MPOYHOCTH
TPYHTOB.

1. TloneBble METOMBI OIIPEIECTICHUS COTPOTUBIICHHS TPYHTA CIIBUTY

2. Ompenenenre GUIBTPALMOHHBIX XapaKTEPUCTUK TPYHTOB

3. OrmpeneneHue COMPOTUBIICHUS TPYHTA CKATUIO C MTOMOIIBI0 TUHAMHYECKOTO U
CTATUYECKOTO 30HIUPOBAHUSI.

Tema 9 . [IpoyHOCTH TPYHTOB.

Kakue npubopsl IpUMEHSIOTCS ISl OMPeIeIeHHs] IPOYHOCTHBIX CBOMCTB IPYHTOB?
B kakom ciyuyae npuMeHsoTcs TpuOOpbl KOJIBLEBOrO cBUTra?

Onummre nporecc 1ehopMUPOBAHMS TPYHTA BILUIOTH /10 MPEeNIbHON Harpy3KH.
Yro Takoe KpuTHUecKasi IOpUCTOCTb 'pyHTA?

Urto Ha3bIBaeTCs QUIaTaHCUEH TPYHTOB?

AR

Tema 10. ConpoTuB/IeHHe TPYHTOB CABUIY.

1. Ot xakux (paKkTOpOB 3aBUCUT COIIPOTUBIICHUE IPYHTA CIIBUTY.

2. Ot kakux (akTOpPOB 3aBUCHT CLEIICHHE (CBSA3HOCTh) IPYHTA.

3. ChopmynupyiTe U 3aHIIUTE 3aKOH TPESHUS B TPYHTAX.

4. Kak onpenensiercs Moayib caBura G U3 pe3yabTaToB UCIIBITAaHUM 0Opa3iia rpyHTa B
crabmiomerpe?

Tema 11. OnpenesieHue HaNpsI2KeHU B MACCHBaX IPYHTOB.

1. Yro Ha3siBaeTcs otkocoM?UYTo Takoe apeHa?

2. Yemy paBHBI OOKOBBIE HANPSHKEHUSI OT COOCTBEHHOTO Beca TpyHTa?

3. Yrto Ha3bIiBaeTCs KOAPGUIMEHTOM OOKOBOIO AABJICHUS IPYHTA B YCIOBHIX
€CTECTBEHHOT 0 3ajeranus’? MoxeT mukorpuiueHT O0KOBOro J1aBJICHUS IPYHTA B YCIOBUAX
€CTECTBEHHOTI'0 3aJIeraHus ObITh OOJIbIIE €TUHUIIBI?

4. Kaxkue OCHOBHBIE MTOJIOKEHHUSI TPUHSTHI B TEOPUU YIIPYTOCTU?

Tema 12. YcTOiiYMBOCTH OTKOCOB.

1. Kakoii xapakTep MOKET HOCHTh pa3pylIeHne oTkoca?

2. Kakoii BuJT ©IMeeT MOBEPXHOCTh, IO KOTOPOU CITOJI3aeT OTKOC?

3. Kakue ocHOBHBIE TIPUYUHBI MOTYT BBI3BATh HAPYIIEHHE YCTOWIHMBOCTH 0TKOCOB? Kakumu
MEPOTPUITHIMHU MOXKHO YBEIMYHUTHh YCTOMYMBOCTH OTKOCOB?

4. Kaxoif 0TKOC Ha3bIBa€TCS MPEETHHO YCTONYUBBIM?

Tema 13. IIpo4HOCTD, YCTOHYMBOCTH I'PYHTOBBIX MACCHBOB H JaBJIeHHE TPYHTOB Ha
OCHOBAHMS M MOANOPHBIE CTEHbI.

1. Yro Takoe "IpUCIOHEHHBIH OTKOC" U KAaKOBBI MPEANOCHUIKH €ro pacueTa?

2. UYro Takoe " moamopHas creHa " ¥ npuHIMNI e€ pacyeTa?

3. Omnummre nporecc AehOpMUPOBAHHS IPYHTA BIUIOTH 10 PEACTbHON Harpy3KH.
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4. Yro Takoe nmoaHoe, 3((HeKTUBHOE M HEHTpaIbHOE JaBICHU?
5. Uro Ha3pIBaeTCSA THAPOCTATHUECKUM U TOPOBBIM JIaBICHUEM?
6. C xakoil Lenbio MPUMEHSIOTCS MOANOPHBIE CTEHBI?

Tema 14. IIpoucxoxaeHne rpyHTOB.
1. K xakuM reojoruyeckuM CUCTEMaM OTHOCSTCS IPYyHThI?
2. Krnaccudukanus rpyHTOB 110 UX IPOHCXOXKACHUIO.
3. Kakue ocHOBHBIE I'pyIIIIBI IPYHTOBBIX 00pa30BaHUI Bbl MOXKETE Ha3BaTh?
4. K KakuM reojIOTMHYE€CKUM CHCTEMaM OTHOCSTCS IPYHTHI?

Tema 15. [lepopMmanyuu rpyHTOB U PAC4Y€T 0CaJ0K OCHOBAHHUI COOPY KeHHH.
1. C uem cBs3aHO TO 0OCTOATENBCTBO, YTO TPYHTHI 1€(HOPMUPYIOTCS HE Cpasy Mociie
NPUJIOKEHUS HATPY3KH, a YEPE3 ONPEEIIEHHOE BpeMs?
2. Kak onpenenuts 0caaKy yIuIOTHEHUA?
3. Kakoii B pac4eTHO MPAKTUKE CUATACTCS AITIOPA MPHIIOKEHUS Harpy3KH Ha OCHOBaHUE?
4. Kaxum o0pa3om yuuThIBaeTcs 3ariayonenue GyHaaMeHTa B OCHOBaHUE?

Tema 16. IlpakTueckne MeTOAbI Pac4éTa KOHEYHBIX AJedopManii OCHOBAHUI H
(pyHIaMeHTOB.

1. Kakue nedopmanuu sSBis0TCA Haubosee OMacHbIMU TSl COOPYKEHUI?

2. Kax HOpMHpYIOTCS 3HaUeHUS JieopManuii OCHOBAHUH?

3. Kakue mMeTo/1bl peKOMEHAYIOTCS U1 pacdyera 0caloK GyHIaMEeHTOB?

4. Kak paccuutarh ocaJiky OCHOBaHUSI METOJIOM I1OCJIOITHOTO CyMMHPOBaHUS?

Tema 17. /laBjieHHe rPYHTA HA MOANOPHbIE CTEHKH.

1. UYeMm rpaBUTalIMOHHBIE TOANOPHBIE CTEHBI OTIMYAIOTCS OT 00JIErYEHHBIX THOKUX MOJITOPHBIX
CTeH?

2. Yro Ha3bIBaeTCs aKTUBHBIM JIaBJICHHEM TPYHTa Ha CTEHY U KOTJ]a OHO MpOsIBIIsieTcst?

3. Urto Ha3pIBaeTCs MAaCCUBHBIM JIaBICHHEM IPYHTA HA CTEHY M KOTJIa OHO TIPOSIBIISIETCS?
Kakue ycunus neficTBYIOT Ha OJAMOPHYIO CTEHKY U KaK PacCUUTBIBAETCS €€ YCTONUUBOCTD?

5. Cnucok peKkoOMeHAyeMOol JuTepaTyphbl
Ilepeyenb OCHOBHOM JIUTEPATYPBDI:

1. Horanaiino, A.M1. Mexanuka rpyHToB. OCHOBaHMS M (PYHAAMEHTHI : ydueOHOE
nocobue / A.W. oranaitno, B.A. Jloranaitno. - 2-e uza. - M. : UJ] "FOpucnpyaenuus", 2011. -
190 c. - ISBN 978-5-9516-0476-7 ; To ke [Dmekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=125466 (07.08.2015).

2. VYkpaunuenko, J.A. Ilukn nmabopatopHslx paboT mo aucuuiiauHe «MexaHuka
rpyHTOBY» : yuebHoe mocobue / J[.A. Ykpamnuenko, JL.A. MyprasuHa ; MHHHUCTEPCTBO
oOpa3oBanus U Hayku Poccuiickoit @eneparuu, denepaabHOe rocyAapcTBEHHOE OIOKETHOE
00pa3oBaTeNbHOE YUPEXkKACHUE BBICHIETO MpodeccHoHaNbHOro obOpa3oBaHusi «OpeHOyprckuit
TOCYJIapCTBEHHBIN yHUBEpcUTET». - OpenoOypr : OI'Y, 2014. - 136 c. : cxem., Tabm., un. ; To xe

[DnekTponnbiii  pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=330601
(07.08.2015).
3. Mexanuka : yuebHoe nocobue / B. Kymnapenxo, 0. Uupkos, A. Edanos u ap. ;

MunuctepcTBo oOpa3zoBanus U Hayku Poccuiickoit @enepamnmu, denepanbHoe rocy1apcTBEHHOE
Oro/pKeTHOe 00pa3oBaTeNbHOE YUPEXKICHHE BBICHIET0 MPO(EecCHOHAIBHOTO 00pa3oBaHUs
«OpeHOyprckuii TocyaapcTBeHHBI yHUBEpcuTeT». - Opendypr : OI'Y, 2014. - 275 c. : wun.,
tabn. - bubmmorp. B kH. ; To ke [Dnektponssii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259375 (07.08.2015).
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IlepeyeHb 10NOTHUTENLHOM JIUTEPATYPHI:

1. Horanmaiino, A. V. MexaHuka TpyHTOB : OCHOBaHHMS M (YHIAaMEHTHI : y4eO.
nocodbue / A.M. Horamaiino, B.A. Jloramaiimo. - 2-e¢ wu3m., ucnop. u jgon. - M. : UJ]
KOpucnpynennus, 2011. - 192 c. - bubnuorp.: ¢. 186-186. - ISBN 978-5-9516-0476-7

2. Mexanuka rpyHToB, ocHoBanus U pyHaamentsl / C.b. YxoB, B.B. Cemenos, B.B.
3namenckuii ; mox pena. C.b. Yxoga. - 5-e uzn., crep. - M. : Beiciias mkona, 2010. - 566 c. : ui. -
bubnuorp.: ¢.562-563. - ISBN 978-5-06-006226-7

3. CIT 50-101-2004. Cpox mpaBWwI TI0O TPOSKTUPOBAHHIO U CTPOHUTEILCTBY.
[IpoekTupoBaHuE U YCTPOMUCTBO OCHOBAHUN U (DYHIAMEHTOB 3[ITaHUN U COOPYKECHU.

4. I'OCT25100-95 rpynTsl. Knaccudukarus.

5. 'OCT28622-90. I'pyntel. MeTton aboOpaTOpHOTO OIPEACIICHHUS CTEICHH
MYYUHUCTOCTH.

6. I'OCT  12248-2010. I'pyntel. MeTtonx  1abOpaTOpPHOTO  ONpPEACIICHUS
XapaKTEPUCTUK MMPOYHOCTH U AI€POPMUPYEMOCTH.

Ilepeyenn pecypcoB MHGOPMAIMOHHO-TEIEeKOMMYHUKAIIMOHHON ceTH « AHTEepHETY,
HEeO00XOAUMBIX /1JI5l OCBOEHHS TUCIHUILIUHBI:

1. Hayunas snekrponnas OubnnoTeka aucceprauuid Poccuiickoii rocynapcTBeHHON
oubmmoreku (PI'b) — www.diss.rsl.ru

2. «HanmonanbHbIN DnextpoHHO-UHpOpMaIMOHHBIN KOHCOPLILYM)» (HIT
«HBUKOH») www.neicon.ru

3. Uudopmanmonnas cucrtema «EnnHOe OKHO JocTynma K 00pa3oBareilbHbIM
pecypcam» Www.window.edu.ru

4, Acconmanusi peruoHajbHBIX OuOIMOTEeYHBIX KOHCcOpiuyMoB (APBMKOH) —
www.arbicon.ru

5. [Topran «MH(pOpMaIMOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJOTMH B OOpa30BaHHM»
www.ict.edu.ru

6. Hayunas anextponHast oubnuorexa e-library — www.elibrary.ru

7. OnekTpoHHas OMOIMOTEKa U 3JIEKTPOHHBIN KaTanor HaydHoi 6ubnnoreku CKOY

—www.library.stavsu.ru
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BBeageHue

1. ]_ICJ'IB, 3aaa4d U p€ain3yEMbIC KOMIICTCHIIUN

29

Lenpio mucuumuinHbl «MexaHnka (MeXaHHKa TPYHTOB)» SIBJIACTCS O3HAKOMJICHUE CTYJICHTA
¢ BompocamMu (GOPMHUPOBAHUS HAMPSKEHHO-1€(OPMUPOBAHHOTO COCTOSIHUSL T'PYHTOBOTO

MacCCuBa B 3aBUCUMOCTHU OT I[eflCTBYIOL[IHX BHCIIHUX q)aKTOI)OB.

33,[[3‘11/1 OCBOCHUA NUCLHMITIINHBI

- O3HAKOMHUTH CTYJICHTOB C Ja0OpaTOPHBIMH H TOJICBBIMH METOJAMH OIpeIeICHUs
(bU3UKO-MEXaHUYECKUX CBOWCTB I'PYHTOB;

- 03HAKOMHTH 00YYArOIIUXCS ¢ OCHOBHBIMH METOJIAaMH pacueTa aeopManuii, IpOYHOCTH U
YCTOMYMBOCTHU I'PYHTOB, @ TAK)KE - IaBJICHUS TPYHTOB Ha OIPakJarolue KOHCTPYKIIUH.

1.1 HaumMmeHoBaHHE KOMIIETECHIIUU

Kon, hbopmymnupoBka
KOMIICTCHIIN

Kon, popmynupoBka nuaaukaropa

[Tmarnpyemsbie pe3yabTaThl
00y4YeHUs 10 JUCHIHUTUIUHE
(MomyII0), XapaKTEpU3YIOIIHE
3Tanbl GOPMUPOBAHUS
KOMIETEHLINI, NHANKATOPOB

CriocobeH WuCIoIBL30BaTh B

npodecCHOHATBHOMN
JeSATEIbHOCTH
PacHopSAUTETLHYIO "
NPOCKTHYIO JOKYMEHTAIIUIO,
a TaKkke  HOPMAaTHBHbIC
NpaBOBBIE aKThl B 00JacTH
CTPOMTEIBCTBA,

CTPOHTEIBHON HHIYCTPUH H
KITUIHO-KOMMYHAITBHOTO
xo3siiictBa (OITK-4)

UA-2 OIIK-4 TlpuMeHsieT OCHOBHEBIC
TpeOOBaHUsI HOPMATHBHO-TIPABOBBIX H
HOPMAaTHBHO-TEXHHYECKUX
JOKYMEHTOB,  TPEABSBISIEMBIX K
3AHHSAM, COOPYKEHHSIM, HHKECHEPHBIM
cCHCTeMaM  JKH3HEOOeCleueHHs, K
BBITTOJTHEHHIO WH)KEHEPHBIX
W3bICKaHUH B CTPOUTEIILCTBE;

IIpumensier OCHOBHBIE
TpeOoBaHUS HOPMAaTHUBHO-
TEXHUYECKUX JOKYMEHTOB,
MpebABISIEMbIX K
BBITIOJTHEHUIO WH)KEHEPHBIX

HW3BICKaHHH B CTPOMTECIILCTBE,

Crioco0eH y4acTBOBaTh B
WHXEHEPHBIX U3BICKAHUSX,
HEOOXOIMMBIX IS
CTPOUTENHCTBA U
PEKOHCTPYKITHH O0HEKTOB
CTPOUTETHCTBA U SKIIIUIITHO-
KOMMYHAaJIBHOTO X03HCTBa
(OIIK-5)

na-3 OIIK-5 YyactByeT B
BBITIOJTHEHH  OCHOBHBIX  OIepaiuit
WH)KEHEPHO-TE0JOTMYECKUX
W3BICKaHUH IS CTPOUTENBCTBA,

na-4 OIIK-5 YyactByeT B
BBITIOJTHEHUU TPEOYEMBIX pACUETOB JIJIS
00pabOTKU Pe3yIbTaTOB HMHKCHEPHBIX
HU3BICKaHWH,

YyacTByeT B  BBINOJIHEHUH
OCHOBHBIX oTeparui
WH)KEHEPHO-TEO0JIOTYECKUX

M3BICKaHUH U BBINOJHSET
TpeOyemble  pacueTbl s

00paboTKH pe3yIbTaToB

2. dopMy/IMpPOBKA 3aJaHUS U €r0 00'beM
3aganme Ne 1. Onpenesienne GU3N4eCKUX M MeXaHUYECKHX

B 3amanmm HEoOXOaMMO paccuuTaTh

XapPaKTEePUCTHK IPYHTOB

busznaeckue

XapaKTEPUCTUKU

IPYHTOB, omnpeaenuTs HaumeHoBaHue rpyHToB 1o ['OCT 25100-2011 «I'pyHTHL.

Knaccudukanmsy»,

HOPMATUBHBIE 3HAYEHUS yIJIa BHYTPEHHETO TPEHUS @,

YAEIBHOIO CcLEMIeHuss ¢, Moayis nedopmanuu E rpyHTOB corjacHo CII
22.13330.2011 «OcHoBaHus 37aHUN U COOPYKEHUID.

I[J'IH BBITIOJTHCHUA pa6OTBI HMCIOTCA HCXOIHBIC OJAHHBIC: I'€COJIOIrMYCCKas

KOJIOHKA, Ta6JII/II_Ia

OCHOBHBIX u

JOINIOJTHUTCIIBHBIX

XapaKTCPHUCTUK 141
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I'PaHyJIOMETPHUYECKOTO cocTaBa rpyHTOB (Tadi. 1 —4).

['eonoruueckuii pa3pe3 ¢ OCHOBHBIMU (PU3MUECKUMHU XapaKTePUCTUKAMHU
YEeThIpEX CJIOEB TPYyHTA CTYACHTAM MPEAJIaraeTcs COCTABUTh CAMOCTOSITEIBLHO B
COOTBETCTBUU C MHAUBUIYAIbHBIM IIU(POM.

udp cryaeHT ompenensieT MO YEThIpeM MNOCIEIHUM LHdpamM HoMmepa
3a4eTHOW KHIXKU. Hampumep, Homep 3aueTHoM KHIkKU 360729, mudp 0729. Ilo
nocieaHen nudpe mudpa u3 Tadna. 1 BeIOMpaeTCs COOTBETCTBYIOIIAS CTPOKa (JIJIs
nmpuMepa — CTpoka 9, cymech cepoBato-kenras). Ilo mpeamociaemuelr mudpe
BBIOMPACTCS COOTBETCTBYIOIIAS CTpOKa M3 Ta0d. 2 (s mpuMepa — CTpoKa 2,
CYTJIMHOK TEMHO-OYpBIif), IO BTOpO mudpe — u3 Tabm. 3 (mis mpumepa —
CTpoKa 7, TIMHA CBETI0-0ypasi), mo nepBo nudpe — u3 1adi. 4 (m1s mpumepa —
ctpoka 0, TIMHa KOpu4YHeBasi).

[lo nmaHHBIM, B34TBIM M3 TaOu. 1 - 4, copMHUpOBaTh TeOJOTHYECKUI
paspes. [Ipumep reosoruueckoro paspesa npuBeieH Ha puc. 1 (cM. 3amanue 2).
Heo6xoauMo BBIUUCIUTD CIEAYIONINE XapaKTEPUCTUKU TPYHTOB:
- yIEeNbHBIH BeC TPYHTa B €CTECTBEHHOM COCTOsAHMH, KH/M®:

y=p*0
- IIJIOTHOCTDB I‘p}IHTa B CYXOM COCTOSIHUH, T/Mg:
pa =(1+w)

- KO3 PUIMEHT MOPUCTOCTU TPYHTA:

e = (ps— pa)l pa
- YHCHBHBIﬁ BE€C C y‘ICTOM B3BCIIMBAKOIICT O I[@ﬁCTBPISI BOJbI,

Ysh =( Ps —pw)gl(l"'e)
- YJUCJIO NNJIJAaCTUYHOCTHU .

IL=wL -wp

- noKa3aTellb TeKYyYeCTH:

||_ = (W -Wp)/'p

- CTEIEHb BIAKHOCTH:

St = W*ps/e*py,

B BbIle npuBeaeHHBIX HOPMYJIax p — INIOTHOCTh TPYHTA, T/M>; ps —
IUIOTHOCTh TBEPABIX YACTUILl TPYHTa; W — BIIQXKHOCTh TPYHTA, 1.€.; J — YCKOpEHHE
cBoOoaHOrO naneHus - 9,81 m/c?; py — maoTHOCTH Boxbl, 1 T/MC,

B BapuaHTax mpeacTaBieHbl eCYaHbIe U TIIMHUCTHIC TPYHTHL. Y CIIOBHBIE
0003HaY€HHUsI TPYHTOB, IPUBEJICHHBIX B Ta0J. 1-5:

IICCOK

WS TLEVLSI I A
LIPS/ 7 A CyH cChb
PSSP ISS TSI/ 7 A

7 CYTJIMHOK

TJINHAa
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I TpuxoBoii muHUEH 0003HaUaeTcs ypoBeHb rpyHTOBBIX BoJ (YI'B). Ecnu
pu GOPMHUPOBAHUH I'€OJIOTHUYECKOTO pa3pesa nomnajgaet 6ojee 0AHOTO TPYHTAa,
HECYIIEro ¢ co0oi BOAy, TO MpeANoUTUTENIbHEE OCTaBUTh Y1 B B 01HOM BepxHeM
cioe. [Ipunsate, uto YI'B HaxoauTcst mocepeanuHe Cios.

Jlyist onpenienieHrs pa3HOBUIHOCTH IPYHTOB MCIOJIb3YETCs MpuUiokeHue 1.
Pa3HOBHIHOCTh MECYaHBIX TPYHTOB OIPENECISACTCS IO TPAHYJIOMETPUUYECKOMY
COCTaBy, KOI(PPUIMEHTY TOPUCTOCTH, KOIDOUIMEHTY  BOJOHACHIICHUS
(tabmumer I1.1, I1.2, T1.3.)

Pa3HOBHUJIHOCTP  TJIMHHUCTBIX  TPYHTOB  OMNpPENEISIETCS O  YHUCITY
IJIACTUYHOCTH, TPAaHYJIOMETPUYECKOMY  COCTaBy, IIOKa3aTeNl0 TEKY4YeCTH
(tabmumer 11.4, I1.5, I1.6.).

[To pesynpTaTaM pabOTBI COCTaBISICTCS CBOAHAs Tabmuma (U3UKO-
MEXaHMYECKUX XapaKTePUCTHUK (TalII. 5).

MexaHuveckne XapakTEepUCTHKH TaKHUe Kak - yheidbHoe cremieHue (c,
k[la), yron BHyTpeHHero TpeHus (¢ rpam), Moayiab oOmeit aepopmaruu (E,
MIla), pacuerHoe compotuBieHusi rpyHta (Ro, kIla) - ompemenstoTcs 1o
COOTBETCTBYIOIINM Ta0JIMLIAM MPUIIOKEHHH 2 1 3.

Tabnuya 1
JlaHHbBIE, TPUHUMAEMbIE MO NMocheaHen nudpe mudpa

é DHU3NKO-MEXBHHYETKHE XEPAKTEPHCTHKY MPYHTOB
5 Yeiozxoe g g l E = . T'pexynomeTpruecxui cocran 8 % i E % -
2 | obossavenne $§ | E g | {(noMacce) il auaMeToe vaCTHUB MM | p W oW W, | m
Z| mym 5% | £9 20- | 0s- | o2s- | o0- -
05 | 025 | o0 | o005 | <095} o | o |
EoEE S R R P E R R B SRR TR RN
0 xﬁ;{,’i;’;’;n 33 | 10,0 | 50 | 160 | 20,0 | 490 | 272 | 1,69 | 0,19 | 030 | 0,19 | 17
1 T 1una Gypas 20 | 200 | 10 | 150 | 470 | 17,0 | 2,72 | i,76 | 0,26 | 0,42 | 0,23 11
vevrgorsongond . CYmGH
o] seneno-Gypas 3,5 1,0 6,0 | 10,0 | 640 | 19,0 | 2,74 | 1,84 | 0,20 | 0,28 | 0,12 16
: Tecox
3 cepo-Gypiit 39 | 19,0 | 23,0 (29,5 | 18,5 | 10,0 | 2,67 | 1,89 | 0,3 15
“ Canna
R caeTno-6ypas 20 | 100 | 1,0 | 270 | 41,0 | 21,0 | 2,65 | 1,91 | 0,40 | 0,44 | 0,24 14
> : ITecox
5 Gypo-cepaifi 22 | 22,0 12501200320 1,0 {266 | 1,83 | 0,15 17
Cynecs
6 werTo-Gypas 25 30 (11,0365 | 440 | 55 | 268 | 1,89 | 0,15 | 0,19 | 0,12 i7
7 Tlecox cepsitt 2,2 2,8 95 | 769|106 | 02 | 266 | 2,0 | 0,25 17
Tnusa 1
8 — 4,0 0.4 0,2 06 | 244 | 746 ( 2,74 | 2,0 | 0,27 | 0,41 | 0,23 14
Cynecs
9 cepoBaTO-eNTax 39 0,1 2,1 66 | 814 | 98 267|197 0,16 | 0,20 | 0,13 14
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Tabnuua 2.

JlanHsle, HpHHI/IMaeMBIG o HpGI[HOCJICILHGI/I umbpe mmdpa

023 | 028|018/ 19
1 KxpacHo-6ypas 60 | 05 | 05 | 40 | 64,0 | 31,0275 2,0 | 027 | 0,40 | 0,20 | 13
2 CyrauHoK
renmobvon | 35 | 10| 20 | 51,0 | 240 | 12,0 271 | 1,98 | 027 | 024 | 0,14 | 19
Cyrnuaox
3 remporbyp | 5 | 13,0 | 140 17,0 /31,0 [ 250 [ 269 | 1,98 | 021 | 024 | 0,14 | 17
Cyrmanox
4 cocmno-bypi | 17 | 25 | 50 [ 200 {470 255 | 271 | 182|022 | 032018 | 11
5 Cyrmmox | 5¢ | 100 | 10,0 | 150 | 49,0 | 20,0 | 2,70 | 1,87 | 0,26 | 0,32 | 0,19 | 11
xerro-Oypsilt
i M 2 0l 70 | 2692100019021 |015] 19
6 Ll Lllddd 3E/ICHO- 6)1“ 275 ] 4'0 0‘0 3 010 2 9' !0 'y £l £ » £
7 L 26 | 170230 {400 [ 190 | 1,0 | 2,66 | 1,98 | 0,26 17
13 3eneHo-Sypai#t il
8  mm 54 | 1,0 30 | 90 360350 2,74 1 200]027|043]023| 13°
| j}"oan { | ’ | J
Tlecox 82 | 200 | 450 | 162 | 06 | 1.7 11
| gamceny 32 | 1821200 1450|162 | 06 | 266 | L7 | 012
Ta0mumna 3.

JlaHHBIE, TpUHHUMAaeMbIe TI0 BTOpo# 1udpe mudpa.

0 SOt
1 | JMlecor | 28 | 270|290 390 48 | 02 | 2,66 200|025 15
2 ,.,f.,’;’f‘c‘.’w 52 1 16| 1,5 | 28 | 520421273} 1,92 032047026, 12
3 Kooty | 33 | 01 | 05 | 20,0 61,0 | 180|270 | 1,89 [ 0,18 | 0,30 | 0,18 | 13
4 o 20 | 05 | 05 | 20 | 550420274 1,99 | 039 |0,53|030 ]| 11
s o] senine o | 34 [ 1,0 | 80 | 80 | 750 | 80 | 267 1,83 | 0,15 | 0,16 | 0,10 | 16
6F cepocsoms | 40 | 275|285 | 26 | 100 | 80 | 266 1,87 | 029 17
7 cmr,;%;w 20 | 1,0 | 1,0 | 20 | 540|420 (274|199 (035|044 (024 | 14
8 F | JMecox | 24 1200 240|260 180|120 | 2,66 | 1,76 | 0,12 17
9 Ponnnnes - Symec 26 | 60 | 60 | 180|640 | 60 | 267 | 1,81 | 0,17 | 021 | 0,15 | 19 ¢
Taomnumna 4.
£2 S5 S T TR 350 B BT
0 commmmax | 38 | 30 | 20 | 50 | 530370 044 | 024 | 13
1| ] 46 | 255|240 | 48 | 12,5 | 100 15
2 //// Yt | 1,7 | 2,5 | 50 [200 | 470 (255|271 | 1,75 | 026 [ 032 | 0,18 | 11
3 C’”“g';‘;'f_’;""‘* 2.8 | 100 | 100 | 150 | 450 | 200 | 2,70 | 1,81 | 028 | 032 | 0,19 | 11
/,,, eromoman | 25 14,0 200 [30,0 (29,0 [ 7,0 2,69 | 1,87 | 020 [ 021 [ 0,15 | 19
renogypun | 26 | 460 | 420 | 60 | 40 | 2,0 | 2,56 {179 | 020 17
e 54 | 10| 30 | 90 | 560310 274 | 1,98 | 034 | 043 | 023 | 13
| ceporsmroncmait | 32 | 40 | 40 | 450 [ 430 | 40 | 269 | 1,79 | 020 18
8 Hiiissiicd | ceponmmommermat | 32 | 5.0 | 60 | 500|380 | 1,0 | 266 | 1,90 | 025 18
9 coprunencepan | 40 | 05 | 0.5 | 50 | 620 [ 320|275 2,00 | 027040 | 020 11
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JlanHble, mpuHUMaeMbIe TIO MepBoii udpe mudpa.

Ta0mumna 5.
CBozHasi Ta0JIMIIa HOPMATUBHBIX XapaKTEPUCTUK IPYHTOB (IIPHMeED)

) E E dusnveckne Mexanuyeckue
23 2z [Ipoussonnbie H [Tpouo-
?é g; : rroams Octopusie  |[[lONOMHHTEAbHBIC R a————— JledpopMauHoHHb!e itk
£E/81g| £| roym
=3 &3] S, |(moroCT 25100- & | % . ; " . K‘;;;
g lal . 5 » ds s . s s
%E 2 _5 = 95) /v |kH/A Wl W Wy e | € |xHAR Ir | L| S «lla r: klla
T 2| Q& MW
8
ITecok MeLIeBaTHI
1 11| L1 | pexnsift vacer- | 2,65 | 17,3 |0,28 - - 138108189 | - | - | 091 11000 26| 2 (100
INeHHBIH BOIOH
CyrimHok TsKe-
2 | 2|1 22 {neift necuanncTritt] 2,68 | 18,9 [0,20; 0,31 0,18 | 1,57(071| 9,8 10,13/|0,11]| 0,75 19000 24 | 29 (238
NOXYTBEPALIH
ITecok Menkuit
cpeiHeR MoTHO-
3 |3|1| 4,6 |cvcpennentcre-| 2,65 | 184 [0,16] - - 158068 98| - | - | 0,70 25000 31| 2 (345
MEHH BOJIOHACH!-
EHHR
I'vna nerxas
4 41| 6,2 |neueparas nony-| 2,74 | 19,5 |0,21| 0,49 024 |1,611087| -- [0,25(023| 0,77 17400 14 | 55 302
TBEpAAK

HpI/IMe‘-IaHI/IGI 3HAa4YCHUA B Ta6JII/IIIe IPHUHATEI OPUCHTUPOBOYHO

3apanue Ne2. [TocTpoeHune reojIoru4eckoro paspesa

["eomormaeckuii paspe3 CTPOUTCS s OoJee YETKOTO MPEACTaBICHUS 00
YCIOBUSX 3ajJieTaHWs TPYHTOB B BBIOPAHHOM paliOHE CTPOUTENbCTBA. JIMHUS
MepeceYeHUs] 3EMHOM IMOBEPXHOCTH C IIOCKOCTBIO TEOJIOTHYECKOTO pa3pesa
HA3bIBACTCS JIMHUEH pas3pes3a. [nd m[mocTpoeHus TreoJIorMuecKkoro paspesa
BbIOMpaeTcs 0a3ucHas JTUHUA, OT KOTOPOH U CTPOUTCA pa3pes. 3a 0a3UCHYIO JIMHHUIO
MPUHUMAIOT Tomorpadudeckuii npoduiib, JTUHUIO C aOCOMIOTHONH OTMETKOU
+ 0,000, uiv HKHIOI TOPU3OHTAIBHYIO JTMHUIO, BHIOUPAEMYIO C TAKUM PACUETOM,
9TOOBI pa3pe3 pachoiaraics BbIIIE dTOM JIMHHH.

Martepuansl u 000pyJAoBaHHe: IUIAH PACIOJOXKEHHUS Te0JOTHYECKUX
CKB&)XHH, T€OJIOTHYECKHE KOJIOHKH CKBa)KMH, MacllITaOHasl JTMHEHKA WU [UPKYJIIb,
MUJUTUMETpPOBasi Oymara.

3. IlopsAA0K BbINOJTHEHUS PAGOTHI
1. Ha mutane yepe3 reosiornueckue CKBaXMHBI MTPOBOSAT JIMHUIO pa3pe-
3a, KOHIIBI KOTOPOi 0003HayatoT nudpamu 1- 1.
2. Bnons BbIOpaHHOW JMHWUU pa3pe3a CTPOST TomorpaduyecKHid
PO UITh.
3. Ha npodunb HaHOCAT yCThsSI CKBaXUH, OTMEUAIOT HOMEPAa CKBAKWH U

a0COJIFOTHBIE OTMETKU MX YCTheB. TOHKMMU BEPTUKAIBHBIMU JIMHUSAMU OTMEYAIOT
HAITPaBJICHUE OCEN CKBAXKHUH.

4, Ha ocHOBe TMHUY re0JIOTMYEeCKUX CKBAXKUH HAHOCAT JAHHBIE O IPOW-
JEHHBIX MOpojax (MHTEpBaa 3ajeraHusi, HAMMEHOBAHHE TOPObl, €€ BO3PACTHOM
uHjeKc). Bece mocTpoeHus BBINOIHAIOT OT 0a3UCHOM JIMHUU.
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S. [Ipuctymaror k OOBEAWHEHHUIO AHAJOTUYHBIX TMOPOJ, BCTPEUCHHBIX
COCEIHUMHU CKBO)KMHAMH, B TIJIACThI, MacCUBbl. Takoe 0ObeIUHEHHE BO3MOXHO
JUIb JJs TOPOJ, OJWHAKOBBIX IO COCTAaBY, BO3pACTy M MPOUCXONKJICHUIO
(reHes3ucy), a MHOTIa OJMHAKOBBIX TOJBKO 10 BO3PACTY U T'€HE3UCY.

6. HuxHsis rpaHuiia reojoru4eckoro paspesa omnpenesnsercs Haubosee
rIyOOKOM CKBaXWHOM. Henp3s pa3pe3 CHHM3Yy OrpaHUYUBaTh JIMHHEH, CO-
eANHSIONIEH 32001 re0JIOTMYECKUX CKBAKHH.

1. Ha pa3pe3 HaHOCSAT AaHHBIE O TTOA3eMHBIX Bojax. [Ipu Ge3HamopHOM
XapakTepe MNOA3EMHBIX BOJ JECMPECCUOHHAS IMOBEPXHOCTh MNOA3EMHOIO IMOTOKA
MoKa3bIBaeTCs Ha pa3pe3e 1—1 mTpuxoBoM JUHHUEH, COCTUHSIONIEH OTMETKH BOJBI
B CKBakMHax. [Ipm HamopHOM XapakTepe BeIMYMHA HAmopa 0003HaYaeTCs
CTPEJIKOM, HAINpPaBICHHOM BBEPX, OT OTMETKHU IMOSBJICHHUS BOJBI 10 OTMETKH €€
ycTtaHoBJIeHUsA. CTpENIKy IPOBOJAT CJIEBA OT CKBAYKUHBL.

8. CrpaBa OT CKBa)XMHBI YCJIOBHBIMHM 3HaKaMH IOKa3bIBAIOT MECTa OT-
060pa MOHOJIUTOB U TIPOO FOPHBIX MOPOJI, & TAKXKE MPOO BOIBI.
Q. [Ipn oxoHuaTeabHOM OGMOPMIICHUH 4YepTeka JUHUU CKBAKHH OT

yCThsl 10 3200 YETKO BBIJCISAIOT. 32001 CKBaXMHBI HEOOXOIUMO MOAYEPKHYTH
KOPOTKOW F'OPU30HTAJIbHOU JIMHUEH.

10.  Tlo kaxmo¥l CKBaXKMHE MPOCTABJISIOT OTMETKH 32005, KPOBJIM U TIO-
JOIIBBI IacTtoB. IlmacTel mopoj Ha pa3pe3e HMUTHPYIOT B COOTBETCTBUU C
MPUHSTBIMU YCIIOBHBIMU O003HAUYEHUSIMH, KOHTYPBI TJIACTOB BBIACISIOT KUPHBIMU
JTUHUSAMH. B mipegenax KOHTYpOB IJIACTOB U MaCCUBOB IIPOCTABJISIIOT T€HETHUECKUE
Y BO3PACTHBIE UHACKCHI.

11.  Pa3pe3 compoBOXAAIOT YCIOBHBIMU OO0O3HAYEHUSIMU. Y CIOBHbIE
0003HauYeHHS TOPOJ, PACTIONATalOT B CTPOrOi BO3PACTHOM MOCIEA0BATENbHOCTH, OT
0oJiee MOJIOJBIX K OoJiee IPEBHUM MOPOAaM, CBEPXY BHHU3 WM ClIEBa HAPABO.

Ob61iee ohopmiIeHHE TEOJIOTUYECKOTO pa3pe3a MpUBEAeHO Ha puc. 1.

Pexomenayempiii Macmrad TreoJIOTHYECKOTO pas3pe3a: TOPU3OHTAIbHBIN
1:500, BepTuxanbuslii 1:100.
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Puc.1. I'eonornueckuii pazpe3 mo JuHuu 1-1
3ananue Ne 3. OnpeaesieHue HANPSAKEHU 0T COOCTBEHHOI 0 Beca
rPYHTA.
NcxonHble JaHHBIE: T€OJOTHYECKUI pa3pe3, IOCTPOCHHBIN IO JaHHBIM
3amanus Nel, u cBojiHas TabJIMIla HOPMATUBHBIX XapaKTEPUCTHUK (CM. TaoI. 6).
3nauenus kodd¢uirenTa 60KOBOTO JaBICHU MPUBEIEHBI B Ta0. 6.

Tabnuya 6.
3HaueHue Kod(pduireHTa 60KOBOTO JIaBICHUS
Pa3sHOBHAHOCTH rpyHTa 7} E
.
Ilecok u cynecs 0,30 043
CyrimHok 0,35 0,54
Muua 0,42 0,72

4. YKa3aHuA K BbINNOJIHEHUIO 3alaHUSA

Hamnpsbxenust oT coOCTBEHHOT0 Beca IpyHTa (IPUPOIHBIC WM OBITOBBIC) U
UX KOMIIOHEHTHI — BEPTUKAIbHBIE (Ozg) W TOPH3OHTAIBHBIE (Oxg = Oyg)
HAIPSKEHUS BBIYUCIISIOT 10 CJIEIYIOMUM (popMynam:

Og=yh  0xg=Syh

rae y — ylaelbHbI Bec rpyHros, kH/mM®, h — mommocts cmos, m; & —
ko3 puieHT 60KOBOTO JaBJICHUS B MACCHUBE.

BeprukanbHble HaNpspKEHUS COOTBETCTBYIOT BeCy CToji0a TpyHTa 10
MOBEPXHOCTU. BenmnunHy TOPU3OHTAJIBHBIX HANPSHKEHUW OMPEACNaiOT KO-
s dumeHToM OOKOBOTO JaBJICHUS, KOTOPHIA HaxOAAT depe3 Ko OUIHMEHT
6okoBoro pacmupenus (koddduiuent [lyaccona).

_ M

Ew

I~
HpHpOI[HBIe Harps’KCHUA  OCHOBAHMA, COCTOAIMICIO HN3 HECKOJBKHUX
Pa3HOBHUIHOCTEW TPYHTOB, PaBHbl CyMME HAaNPSIKEHHM, BO3HUKAIOIIMX OT BECa

BBIIICJIC)KAIINX CJIOCB.
O-zg - ylhl + y2h2+... + ynhn - 2?=1 ]/lhl

O-Xg = Eylhl +€ y2h2+... +€ Vnhn = Z?:l E ylhl

[lpy HanMYMM TPYHTOBBIX BOJA B CJIOSX IECKA pacyeT BEPTUKAIBHBIX
HANPSOKEHMI  OPOU3BOAAT € HCIOIB30BAHUMEM YAEILHOIO Beca TIPYHTa,
B3BELIEHHOTO B BOJIE:

yso =( 75 — yw)g/(1+€)

IJie Ys— IJIOTHOCTh YaCTHUI] TPYHTA, I/cM?; Yy— IJIOTHOCTB BOJBI, I/CM°;
g - yCKOpeHHe CBOOOJHOro mHaaeHus, M/c% e — KOI(P(UIMEHT MOPUCTOCTH
TpyHTA.

B rimmHHCTHIX TpyHTaX, T/Ie BCS BOJa HAXOAHUTCS B CBSI3HOM COCTOSTHUH,
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B3BELIMBAIONIEE JCUCTBUE BOJIBI HE YUUTHIBAIOT. ECIM MIMHUCTBIN TPYHT SBISETCS
MOJIOIIBOM BOJIOHOCHOTO CJIOSl, BEPTUKAJIbHBIC HAINPSHKEHUS YBEJIMYUBAIOT Ha
BEJIMUMHY Beca CTOJ10a BOJIBI:
Ozg — Vlhl + Vsbhz + thb

7€ yw —YAeIbHBII Bec Boabl, KH/M?; hy — BeICOTa cTONGA BOJBI, M.

Pesynprarel pacuera HMCHOJB3YIOT [JI IOCTPOCHUS COOTBETCTBYIOIIMX
SITIOP.

IIpumep pacyera

HeobOxoaumo paccuutaTh W TMOCTPOUTH DJMIOPHl BEPTUKAIBHBIX U TO-
PU3OHTAIBHBIX HANPSHKEHUM.

Hcxonubie nanHble 115 pacyeTa IPUBEICHBI Ha pUC. 2.

h=1,0 ,; o — »=160xH™ — ﬂoubo“:‘: 2= ‘1_'
h=4,0 u y2=18,0 xkH/’
MNecox
Wl
e et RS e Ve i 5
\
h=2.0 m ¥4=10,0 xH/n'
T S
[ numo— —
h=3.0 m IS0 T
| -— — e

Puc. 2. I'eosioruueckuii pazpes
I[TocmenoBaTenbHOCTh pacyeTa
Omnpenenenne BepTUKATBHBIX HAPSDKEHWH HA KOHTAKTaX CJIOEB:
o1 = y1h1 =16,0*1,0 =16,0 xI1a;
Oag2 = y1h1 + 2h, = 16,0 + 18,0 *4,0 = 88 «I1a;
0293 = y1h1 + 920 + yphy = 88,0 + 10,0%2,0 = 108,0 kI1a;
0293 = y1h1 + 20 + yphy + puhy = 108,0 +10,0*2,0 = 128,0 kI1a;
0293 = y1h1 + 22 + ysphy + puhy + p3hs = 128,0 + 19,0*%3,0 = 185,0 I1a
OmnpeneneHrue ropu30HTATHHBIX HATPSHKEHUN HA KOHTAKTaX CIIOEB:
Ha MOJIOIIBE YEPHO3EMA  Oxg1 = & 0391 = 0,72%16,0 = 11,5kl ]a;
Ha KPOBJIE CJIOS IECKA  Oxg1 = & gyg1 = 0,43*16,0 = 6,8 klla;
Ha MOJOIIBE CJI0A NeCKa 0Oxg3 = & 0793 =0,43*128,0 = 55,0 kl1a;

Ha KPOBJIE CJOS TJIMHBL  Oyg3 = & 093 = 0,72%128,0 = 92,0 kI1a;
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Ha MOJOIIBE CJI0S INHHBl Oxgs = & 094 = 0,72%185,0 = 133,2 kl]a.

Ha nyc. 3 nmpuBeeHbI 3MI0PhI HANPSXKEHUM, TOCTPOCHHBIE TI0 pe3yabTaTaM

PacCucCTOB.
,‘,“-‘ d
- — = A\ 16«lg 11,90
— 6,8«MNa
Wi B&«lla

55.0 «lla
92.2 who

1 o= Vo
185«(a 153,2klMa

Puc. 3. Dntopbl NpUpOIHBIX HAMIPSKEHUN: @ — BEPTUKAIBHBIX; O —
TOPU30HTATIBLHBIX

5. IlnaH-rpad¥K BbINOJIHEHUS 3aJaHUS
KoHTposibHBIE pabOThI IOJKHBI ~ OBITh BBIMIOJHEHBI B CPOK (B COOTBETCTBHH
C y4eOHBIM IJIAHOM-TPaGHUKOM).

Kox Htoroserii CpencTBa u O0nem
MPOAYKT TEXHOJIOTUT 9acoB
KOMIleTeH- | Bup nesrenbHOCTH CTYIeHTOB .
I CaMOCTOSITENIbHON OLIEHKHU
paboThl
CaMocTosITEIbHOE ~ M3yU€HHUE
JUTEpaTyphl Koncnekr CobecenoBanue 30
OITK-4 patyp A
OIIKS
. Teker
Hanmcanune KOHTPOJIBHOU . KoHntponbHas
KOHTPOJILHOH 39
paboThI pabota
paboThI
Hroro 3a 4 cemecTp | 69
Hroro | 69
6. KpuTepuu oneHuBaHUsA paGoThI

OreHka «OTIMYHO» BBICTABIIAETCS CTYAEHTY, €CJIM TEOPETUYECKHE BOMPOCHI KOHTPOJIBHOM
paboThl M3JIOXKEHBI TIOJHOCTHIO, 0€3 MPOOENIOB; MCUEPIBIBAIOIIE, MOCIIEI0BATEILHO, Y€TKO H
JIOTHYECKH CTPOMHO; B OTYETE 110 KOHTPOJIbHOW paboTe CTYIEHT UCIOIb30BaJl JOIOIHUTEIbHBIN
MaTepHall Bce MpelyCMOTPEHHBIE TPOTPaMMOil 3aJJaHHs BHITTOJITHEHBI, KAYeCTBO WX BBITIOJHEHUS
OLIEHEHO YMCIIOM OalIoB, OJM3KUM K MAaKCUMAaJIbHOMY
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OneHka «XOpOIIO» BBICTABIACTCS CTYICHTY, €CIM 3aJaHus MO KOHTPOJBHOM pabore
BBINOJIHEHB! [OJHOCTBEO Kade€CTBO MX BBIMOJHEHHUS JOCTaTOYHO BBICOKOE, HEOO0XOANUMBIE
NPaKTUYECKHE KOMIIETEHIIMA B OCHOBHOM C(hOPMHUPOBAHBI.

OrneHka «ylOBJIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, €CIM  3aJaHMs IO KOHTPOJIBbHOM
paboTe BBIMOIHEHBI YACTUYHO, HO IPOOEIBl HE HOCAT CYIIECTBEHHOTO XapaKkTepa, OOJIBIINHCTBO
IPEIYCMOTPEHHBIX IPOrpaMMOil 3aJJaHUi BBIIIOJHEHO, HO B HUX MMEIOTCSI OLUMOKH, IPH OTBETE
Ha TIIOCTAaBJICHHBII BOIIPOC CTYAEHT JONYCKaeT HETOYHOCTH, HEIOCTATOYHO IpaBUIIbHBIC
(GopMyIMpPOBKH, HAOIIOAAIOTCA HApYILIEHHUs JIOTMYECKOH MOCIIEe0BaTEIbHOCTH B HU3JI0KEHUU
IIPOrPaMMHOr0 MaTepHaia.

OneHka «HEyIOBJIETBOPUTEIBHO» BBICTABISIETCA CTYAEHTY, €CIM CTYJEHT HE BBIIOJIHUII
3HAUUTENIBHON YacTH 3aJaHUs 110 KOHTPOJBHOW pabdoTe, KauecTBO MX BBIIIOJHEHUS OLEHEHO
YHCIOM 0aJUI0B, OJIM3KUM K MUHUMAJILHOMY, JOIYCKAET CYIECTBEHHbIE OIINOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYAHEHUSIMH OTBEYAET Ha BOIPOCH MO KOHTPOJIbHOW paboTe, HEOOXOTUMbIE
IPAaKTUYECKHE KOMIIETEHIIMU HE C(HOPMUPOBAHbI

7. TlopAaoK 3alUTHI padOThbI

PaboTta nomkHa ObITH IpejcTaBieHa Ha Kadelapy HE MeHee, 4eM 3a OJHY HEIEN0 J0
IPEIOIaraéMoro Cpoka 3aluThl. 3aKOHYEHHAs! KOHTPOJIbHAsA padoTa, MOANNUCAHHAS CTYACHTOM,
IPEOCTABIIACTCS METOJUCTY Kadeapsbl.

ABTOp KOHTPOJIBHOM paOOThI TOJKEH MOArOTOBUTHCS K 3alUTE: BHUMATEIbHO U3y4YUTh
TEOPETUYECKUI MaTepuaj, IOArOTOBUTh pa3JaTOYHbIM MaTepuan (Ipu HEoOXOAUMOCTH).
OCHOBHOE BHUMAaHME JOJKHO OBITh YIEJIEHO U3JI0KEHHUI0 TEOPETUYECKOM 4YacTH, BBIBOJAM U
HPEUI0KEHUSM, BBITEKAIOLIUM U3 IPOBEAECHHBIX UCCIIE0BAHUI.

B mpomnecce 3amuTel KOHTPOJIBHOM PAabOTHI CTYIAEHT HE JOJDKEH O3BYYMBATh UYy)KHE
OOIIeN3BECTHBIE CBEJICHUS, IOJIOKEHMsI, OIpENeJICHUsl, a KpaTKo H3JI0KUTh TOHUMAaHUe
uccieqyeMoil  mpoOnembl, yaenuB  Oonbliee  BHUMaHHE pe3yinbTaTaM  COOCTBEHHOTO
UCCIIEIOBAHMU.

B npomecce 3ammThl KOHTPOJIBHOM paOOTBI, CTYAEHTY MOTYT OBITh 3a/aHbI
JIOTIOJTHUTEIIbHBIE BONPOCHL. Bompockl MOTyT ObITh 3a/laHbl KaK B YCTHOM, Tak U B MUCbMEHHOU
(dopme. B oTBeTax Ha MOCTaBIEHHBIE BONPOCHI CTYAEHT, IPU HEOOXOAUMOCTH, UMEET IIPABO
BOCHOJIb30BaThcs CBoeil paboroil. CrnemyeT cuuTaTh KOPPEKTHBIMH TE BONPOCHI, KOTOPBIE
OTHOCATCS K TEME HCCIIEI0BAHHU.

8. IlepeyeHb KOHTPOJIbHBIX BOIIPOCOB

1. Knaccudukauus rpyHTOB

2. W3 kakuX KOMITIOHEHTOB COCTOST I'PYHTHI?

3. CTpyKTypHBIC CBSI3U TPYHTOB.

4. Kakue ObIBalOT BUJIbI CTPYKTYP U TEKCTYp TPYHTORB?

5. Kakue xapakTepuCTHKU IPYHTOB HA3bIBAIOT OCHOBHBIMU M KaK UX OIpe-
TEJISIFOT?

6. Kakue xapakTepHCTUKU TPYHTOB HAa3bIBAIOT MPOW3BOJHBIMU U KaK HX
onpeaesaoT?

7. Kakue xapakTepHCTHKU TPYHTOB SIBJISIOTCS KJIACCH(UKAIMOHHBIMU IS
CBSI3HBIX U CBHITYYUX TPYHTOB?

8. ®opmynupoBKa 3aKOHA TAMUHAPHOUW (PUIIBTPAIIUU.

9. UYro Takoe rupaBIUYECKUN TPaTueHT?

10.KakoBa pa3mepHOcTh KOdhduImeHTa GuiabTpaluu, OT Yero OH 3aBUCHT,
YTO TaKO€ HAYaJIbHBIN IpaueHT QuibTpanun?

11.Yto0 Ttakoe 3¢ eKTUBHBIC U HEUTPAIbHBIC JIaBJICHUS TPYHTOBOM MacChI?
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12.B uem 3akirovyaeTcs OCHOBHAs 3a/ladya MEXaHUKH TPYHTOB (3amava byc-
CHUHECKa)?

13.I1o kakuM opMysiaMm ONPEAENSIIOTCS BEPTUKAIbHBIE U TOPU3OHTAIIbHbBIE
HaMpsHKEHUsS] OT COOCTBEHHOTO Beca TpyHTa?

14 Kak BIUSIOT TPYHTOBBIE BOJbI Ha XapaKTep paclpeeieHs] BepTUKAIb-
HBIX HANPSKEHUN Gzg 7

15.B kakux pacuerax MPUMEHSIIOTCS AMIOPHI HAMPSKEHUH OT COOCTBEHHOTO
Beca rpyHTa’?

16.Yto Takoe ocanaka ¢pyHmamenrta’?

17.Kakue rpyHTbI OTHOCST K OCOOBIM IpPyHTaM?

18.JIeccoBbie TPYHTHI, X OCOOEHHOCTH, OIIEHKA ITPOCAT0YHOCTH.

19.Mep3inbie 1 BeUHOMEP3JIbIe TPYHTHI U UX OCOOEHHOCTH.

20.PpIx7ple IECKH, WITBI, YYBCTBUTEIBHBIC TIMHBI, TOPGBI UX 0COOCHHOCTH.

21.CxanpHble U MOJTYCKAIbHBIE TPYHTHI, UX OCOOCHHOCTH.

9. OOGuMe TpeGOBAaHUS K HAIUCAHUIO KOHTPOJIbHOU PaGOThI

KonrponbHas paborta Ao/mkHa ObITh HamedaTaHa Ha OJHOM CTOPOHE JIMCTOB Oelloif
Oymaru popmara A4 (210x297 mm).

Pazmeps! noneit: neBoe — 30 mm, npaBoe — 10 MM, HIkHEe — 20 MM, BepxHee — 15 MM.

Tekct  KOHTpONBHOM  paboThl  mewaraercss 4epe3 1,5 wuHTepBama, wmpudr
TimesNewRoman, kersib 14. Kpacuas ctpoka 1,25.

CTpaHHUIBI KOHTPOJIBHOW pabOTHI ClIeNyeT HyMepoBaTh apadckumu nudpamu, codmronas
CKBO3HYIO HyMEpALUIO 110 BceMy TeKcTy. HoMep cTpaHuUIbI MpOCTaBIIsSETCS B IPAaBOM HHYKHEM
yriay 6€3 TOYKU B KOHIIE U 0€3 YKa3aHUS «CTP.» UIIH «CH».

[Taparpadpsl, NYHKTBI M MOANYHKTH (KpOM€ BBEJECHMS, 3aKIIOYEHUs, Oub-
auorpadUUuecKoro Crucka U MpUIOKeHHU) HyMepyIoT apabckuMu IudpaMu, HampuMep: pasael
1., maparpad 1.1., mynkr 1.1.1., nogmynkr 1.1.1.1.

Paznensl m moxpasnensl JOMKHBI MMETh 3arojoBku. CIOBO «pa3fien» He MHILEeTC.
3aroloBKM JTOJDKHBI YETKO M KpaTKo OTpaXkaTb COJEp)KaHUE pasaena. 3arojoBKU U
MO/[3ar0JIOBKM  MPHUBOJAAT B  (QopMe HMEHHUTEIbHOrO TMajeka €JAMHCTBEHHOTO  WIIU
MHOKECTBEHHOI0 4Mcia. Paznensl U mojpasziensl cIeayeT pacroiaraTb B CEPEIUHE CTPOKH.
IlepeHochl COB B 3arojioBKax He JAomycKaroTcsa. Kaxkaplid paszien, HA4YMHAeTCsl C HOBOWU
crpanuubl. pupt TimesNewRoman, sxupHbii, keriab 14. Mexy noapa3aeaoM U OCHOBHBIM
TeKcToM cTaBuTca 1 nmpoOen. Touka B KOHIIE HA3BaHUs pa3zena, MoApa3Jiena He CTABUTCS.

Pucynku (ueprexu, rpadukd, CXeMbl, AMArpaMMbl, (OTOCHUMKH, PUCYHKH) CIEAyeT
pacrosiaraTe B pab0Te HEMOCPEICTBEHHO OCIIE TEKCTAa, B KOTOPHIM OHHM YIIOMUHAIOTCS BIIEPBBIE,
WIM Ha CJIELYIOIIEN CTpaHMIIE, €CIIM B yKa3aHHOM MeECTe OHHU He noMeniatorcs. Ha Bce pucyHku
JTOJI’KHBI OBITH 1aHBI CCHUIKH 110 TEKCTY NOSICHUTEIbHOU 3aIHUCKH.

PucyHku n0mKHBI MMETHh Ha3BaHMUS, KOTOPbIE IOMEUIAIOT IOJ PUCYHKOM IIOCEPENNHE.
OHu HyMepyroTcs apaOCKuMHU mudpamMu MOPSAKOBON HyMmepaluer B mpenenax Bced pabdoThl
(Puc. 1. T'enepanpupiii ian o0bekra). pudr TimesNewRoman, xerns 14. Hymeparus
pPUCYHKOB ckBo3Has. [locie Ha3BaHus pUCyHKa cTaBUTCA | mpobOen mepesl OCHOBHBIM TEKCTOM.
Hanpumep:
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Pucynok 1 - Cxema ycTpoiicTBa IpUCTEHHOTO JIpEHaXKa
1. [Togsan noma, 2. dynaament aoma, 3. OTmocTKa, 4. [lecok, 5. I'paBuitnas oOchITiKa, 6.
I'eotexctuib, 7. [Apena.

Tabnuibl HyMepoBaTh apaOCKUMH I(PpaMu MOPSAKOBOI HyMepauuei B mpeaenax Bcen
paboTsl (HyMepanus ckBo3Has).[Ipumep odopmieHus TaOAHIIbL:
Tabmuna 1
Pacuer niaHoBO# CyMMBbI IPUOBLIN HAa KBapTal

Ne IToka3aTenn Ea. u3m.| Beaumumna

1 2 3 4
Bripyuka TBIC. P. 102 500
Hanor Ha n1o6aBieHHYIO0 CTOUMOCTh % 18/118

[Tpu nepeHoce TabIUIBI HA APYTYIO CTPAHUILYy HA3BaHUE CTOJOIIOB TAOIUIIBI HE
noBTopsiercs. [loBTopsitoTcst TOIbKO HOMepa ctosnbooB. Hax vumu numercs «[Ipogomkenue
TaObNIUIb» U YKa3biBaeTcs ee HoMep.[locne Tabnuiel craBuTes 1 mpoOen nepe OCHOBHBIM
TEKCTOM.

10. Kputepuu oneHMBaHHUS padOThI

OHeHKa COTJIMYHO» BBICTABJIIACTCA CTYACHTY, €CJIIM TCOPETUUCCKUE BOIIPOCHI KOHTpOJ'IBHOﬁ
pa6OTLI HU3JI0KCHbI ITOJHOCTBIO, 0e3 HpO6CJ’IOB; HCYCPpHbIBAOIIC, IMOCICAOBATCIIBHO, Y€TKO U
JIOTUYECKH CTPOMHO; B OTYETE MO KOHTPOJBHOU paboTe CTYIECHT UCTIOIb30BaJl JOTIOTHUTEIHHBIN
MaTepHrall BCC NPCAYCMOTPCHHBIC IIPOT paMMOﬁ 3aJaHus BBIITOJIHCHBI, KAYCCTBO MX BBIIIOJIHCHHA
OILICHEHO YMCJIOM 0alIoB, OJIN3KUM K MaKCHMaJIbHOMY

OI_IGHKa «XO0pOo1mo» BBICTABIIACTCA CTYACHTY, C€CJIW 3aJaHud II0 KOHTpOJ’IBHOﬁ pa60Te
BBITIOJTHCHBI ITOJIHOCTBKO KadC€CTBO HMX BBIIIOJHECHUA JOCTAaTOYHO BBICOKOC, H€06X0)II/IMBI€
MPAKTUYCCKUEC KOMIICTCHIIUNA B OCHOBHOM C(I)OpMI/IpOBaHLI.

OHeHKa «KYHOBJICTBOPUTEIIBHO» BBICTABIACTCA CTYACHTY, €CJIIM 3aJaHUsA I1O KOHTpOJ'IBHOfI
pa60Te BBIITOJIHCHBI HaCTHUYHO, HO l'[pO6C.IIBI HC HOCAT CYHICCTBCHHOI'O XapaKTepa, OOJIBIIIMHCTBO
MPEAYCMOTPEHHBIX MPOTPaMMOM 3aJJaHUI BBHITIOJHEHO, HO B HUX UMEIOTCS OIMUOKH, TIPH OTBETE
Ha IIOCTaBJICHHBIN BOIIPOC CTYACHT JOIMYCKAC€T HCTOYHOCTHU, HCAOCTATOYHO IPABUJIBHBIC
(bOpMyYITUPOBKH, HAOIIOJAIOTCS HAPYIIEHUS JIOTMUECKOW TOCIEIOBATEIIPHOCTH B HW3JIOKEHUU
MporpaMMHOIro MaTcpualia.

OHeHKa CHCYOOBJIICTBOPUTCIBbHO» BBICTABIIACTCA CTYACHTY, €CJIM CTYACHT HC BBIITOJHHUII
3HAYUTEILHON YacTu 3aJaHusA 110 KOHTpOJ’IBHOfI pa60Te, Ka4€CTBO HMX BBIIIOJHCHHUA OLICHCHO
YHUCIIOM 0aJuIoB, OJU3KUM K MUHUMAJIbHOMY, JIOITYCKAeT CYIIECTBEHHbIE OIINOKH, HEYBEPEHHO, C
OOIBIINMU 3aTPYAHCHUSAMU OTBCYACT HaA BOIIPOCHI I10 KOHTpOJlLHOf/'I pa60Te, HCO6XO,[[I/IMLIC
MIPaKTUYECKHE KOMIIETEHITUN He CHOPMHUPOBAHBI
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11. Tlopsaaok 3alMThI PadOThbI

PabGoTa momkHa OBITH TIpejCTaBIeHa Ha Kadenpy HE MEHee, YeM 3a OJIHY HEACNO JI0
IPEIoIaraeMoro CpoKa 3aliThl. 3aKOHYEHHAs! KOHTPOJIbHAsL paboTa, MOAMUCAHHAS CTYACHTOM,
MIPEAOCTABIIACTCS METOUCTY KadeIphl.

ABTOp KOHTPOJBHOM pabOThI TOKEH MOJATOTOBUTHCS K 3alllUTE: BHUMATEIBHO U3YyYUTh
TEOPETHYCCKUH MaTepHas, IOATOTOBUTh pa3aTOYHBIA Marepuan (MpU HEOOXOIUMOCTH).
OcCHOBHOE BHHMaHHUE JOJIKHO OBITH YACICHO H3JIOKCHHIO TCOpGTH‘-IGCKOfI JaCTu, BbIBOJaM H
MMPEATOKEHUAM, BBITCKAIOIIUM U3 ITPOBEACHHBIX HCCHGHOB&HHﬁ.

B mporecce 3ammThl KOHTPOJIBHOW PaOOTHI CTYACHT HE JIOJDKEH O3BYUHBATh UYyXKHE
O6H.I€I/I3BGCTHI>IG CBCACHUA, IIOJIOXCHUA, ONPCACICHUA, a KpaTKO H3JI0XKXKUTh ITOHHMAaHUC
uccienyeMoll  mpoOjembl, yAenuB  Oonblllee BHUMAHHE pe3ylbTaTaM COOCTBEHHOTO
HUCCIICAOBAaHUS.

B mpomecce 3amyThl  KOHTPOJNBHOM paboOTBI, CTYyIEHTY MOTYT OBITh 3aJaHBI
JAOITIOJITHUTCIIbHBIC BOIIPOCHI. BOHpOCLI MOT'YT OLITH 3a1aHbl KaK B YCTHOﬁ, TaK U B MUCHbMEHHOU
¢dopme. B oTBeTax Ha mMOCTaBIEHHbIE BOMNPOCHI CTYIEHT, IPU HEOOXOJUMOCTH, UMEET MPaBO
BOCIIOJIb30BATbCs CBOEH pa60T0171. CJ'IGI[yGT CUUTaTb KOPPCKTHBIMH TC BOIIPOCHI, KOTOPLIC
OTHOCATCA K TEMEC UCCIICAOBAHUA.

12. CnOMCOK peKOMeHJyeMOu JIMTepaTypbl
13.1 IlepevyeHb OCHOBHOI JINTEPATYPHI:

4. Horanaiino, A.M1. Mexanuka rpyHToB. OCHOBaHMSI U (PyHIZaMEHTHI : ydeOHOeE
nocobue / A.W. Joragaiino, B.A. JJoragaiino. - 2-e uzn. - M. : U1 "FOpucnpynennus”, 2011. -
190 c. - ISBN 978-5-9516-0476-7 ; To e [Dnexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=125466 (07.08.2015).

S. VYxkpaunnuenko, J[.A. Lukn maGopatopHbix paboT mo mucumiuimHe «MexaHuka
IpyHTOBY» : yuyebHoe mocobue / J[.A. Ykpamnuenko, JI.LA. Myprasuna ; MHHHUCTEPCTBO
oOpa3oBanus U Hayku Poccuiickoit @enepanun, denepaabHoe rocyAapcTBEHHOE OIOKETHOE
00pa30oBaTeNIbHOE YUPEXKAECHUE BBICHIETO MpodecCHOHATbHOrO 00pa3oBaHus «OpeHOyprckui
rOCYJapCTBEHHBIN yHUBEpcUTeT». - OpenoOypr : OI'Y, 2014. - 136 c. : cxem., Tabm., ui. ; To xe

[Dnexktponnsiii  pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=330601
(07.08.2015).
6. Mexanuka : yuebnoe nocobue / B. Kymmnapenko, 1O. Uupkos, A. Ecdanos u ap. ;

MunuctepcTBo 006pazoBaHus U Hayku Poccuiickoit deneparuu, OepepanbHOE TOCY1apCTBEHHOE
OroKeTHOe 00pa3oBaTeNbHOE YUPEXKJICHHE BBICHIEr0 MPO(ecCHOHAIBHOIO 00pa3oBaHUs
«OpenOyprckuil rocyapcTBeHHbIH yHHBepcuteT». - OpenOypr : OI'Y, 2014. - 275 c. : un.,
tabn. - bubmmorp. B kH. ; To ke [OnextponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259375 (07.08.2015).

12.21epeveHnb 10NOJHUTEIbHOI JUTEPATYPHI:

7. Horamaiino, A. . Mexanuka TpyHTOB : OCHOBaHUA W (PyHIAMEHTHI : yueO.
nocoobue / AWM. [oramaitno, B.A. [oramaiimo. - 2-e wu3g., ucop. u jgomn. - M. : UJ]
IOpucnpynennus, 2011. - 192 c. - bubmumorp.: ¢. 186-186. - ISBN 978-5-9516-0476-7

8. Mexanuka rpyHTOB, ocHOBaHus U pyHnamentsl / 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

9. CIT 50-101-2004. Cpoxm mpaBWiI TIO TPOCKTUPOBAHHIO W CTPOUTEIBHCTBY.
[TpoexTHpoBaHKE U YCTPOHCTBO OCHOBaHUN M (DyH/IaMEHTOB 37aHUN U COOPY>KEHUI.

10. TOCT25100-95 rpynTsl. Knaccudukarus.

11. 'OCT28622-90. TI'pyntel. Meton naboOpaTOpHOrO OIpENeTCHHs] CTEICHH
MyYHHHUCTOCTH.

12.  TOCT  12248-2010. TI'pyntsl. Metox  1abOpaTOpHOrO  OINpEACIICHUS
XapaKTePUCTUK IPOYHOCTH U 1eOPMUPYEMOCTH.
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Ilepeuenb pecypcoB MH(OPMANUOHHO-TEJEKOMMYHUKAIIMOHHON ceTu «HTepHeTY,

HEeO0XO0AUMBIX /1JIs1 OCBOEHMS IV CHUILIUHBI:

8. Hay4unas snekTponHas Oubnmoreka auccepranuii Poccuiickoil rocynapcTBeHHON
oubmmorexu (PI'b) — www.diss.rsl.ru

9. «HanuoHanbHbIN DnexkTpoHHO-MHbOpMaIMOHHBIN KOHCOPILILYM» (HIT
«HDUKOHy) www.neicon.ru

10. Uudopmanuonnas cucrema «EamHOE OKHO JocTyna K 00pa3oBaTelIbHBIM
pecypcam» Www.window.edu.ru

11.  Accommanus perHoHaIbHBIX OuOIMOTeUHbIX KOHcOopumymMoB (APBUKOH) —
www.arbicon.ru

12.  Tlopran «/HpOpMAIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTHH B OOpPa30BAHUN»
www.ict.edu.ru

13.  Hayunas snektpoHHas 6ubaroTeka e-library — www.elibrary.ru

14. DnexTpoHHas OMOIMOTEKA U AIEKTPOHHBINA KaTanor HayuyHou Onbianorexku CKOY
— www.library.stavsu.ru
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13. IIpwioxxeHuU
Ilpunooicenue 1

Knaccudukarus npupoaasix aucnepcHbix rpyato (TOCT 25100-2011)
1.  Kpynnoobiromouuvie epynmul U necku

1.1. Ilo rpaHyJOMETPUYECKOMY COCTaBY KPYITHOOOJIOMOYMBIE TPYHTHI U
MECKH MoJipa3feisator cornacHo taom. I1. 1.

Tabnuya I1. 1
Pa3smep sepen, Conep#anue 3e-
PazHOBHAHOCTL I'PYHTOB YaCTHLL, MM PCH, YacTHIL,
% 1o Macce

Kpynnoobiiomounnie:
BaNYHHBIH (pu npeobaasaHun HeokaraH- <
HBIX YACTHIL — FALIGOBBIH) " i
FICYHUKOBBLIA (NPH HECOKATAHHBIX IPaHAX >10 >50
— IWEOCHUCTHIH)
IPaBHITHBIA (1TPH HCOKATAHHBIX TPAHAX — >2 =50
JIPECBAHbIH )

IMecxn:

rpaBeArCThiN >2 >25
KPYITHbIHA 0,50 >50
cpeaHed KpYnHOCTH 0,25 =50
MENTKWii >0,10 =75
nbIIEBATLIN : >),10 <75

1.2. Tlo creneHu HEOTHOPOAHOCTH TPAHYJIOMETPUUECKOTO COCTaBa
KPYIMTHOOOJIOMOYHBIE TPYHTHI U TIECKH TOIPA3ICTSIOT Ha:

— OAHOPOAHBIN TpyHT C, < 3;

— HEOJAHOPOAHBIN rpyHT Cu> 3.

1.3. TIlo ko3¢ unmeHTy mMOpUCTOCTH e TIECKU TOIPa3CNIIIOT COTIACHO
tabun. I1.2.

Tabauya I1.2
. Koadpduumenr nopucrocty e
PaznoBuaHOCTD [lecku rpaseim-
MECKOB CThIC, KPYTHBIC H ITeckn menkue [Mecku nnnesarsie
CpeaneH KpynHOCTH

TnoTHbH e <0,55 e 0,60 e <0,60
Cpeaneit  mnorno-|  0,55< ¢ <0,70 0,60< ¢ <0,75 0,60< ¢ <0,80

CTH

Phixnwii e >0,70 e >0,75 e >(),80
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IlIpooonocenue npunosxcenus 1

1.4. Tlo ko3¢ dHUIHEHTY BOOHACKHIIICHHS Sy KPYITHOOOIOMOYHBIE TPYHTHI
Y TIECKH TTOIpa3eisatoT coryiacHo taom. I1.3.

Tabauya 11.3
Pa3HOBHAHOCTL IPYHTOB Koapduuuenr sogonacsuienns S,
MaJioii crencHu BOJIOHACHIILEHHS 0< §, <0.50
Cpennet CTeneHu BOAOHACHIICHIAS 0,50< S, <080
HaceimeHusie Bonoi 0,80< S, <1,00

2.  TnunHucmeie epynmul

2.1. TIlo yuciay TmIACTHYHOCTH |lp TIMHHUCTBIC TPYHTHI IOIPA3ICISIIOT
corjiacao taoJ. [1.4.

Tabruya I1. 4
PasHOBHAHOCTD MIMHHCTHIX IPYHTOB Yucro nnacruanoctu /,, %
Cynech 1h<7
Cyrimnox 1< <17
I'nuna [,>17

2.2. Tlo uymciny mnacTUYHOCTH lp W comepKaHUIO TIECUYAHBIX YaCTHII
TJIMHUCTBIE PYHTHI MOAPA3AETSIOT coraacHo Tadu. I1.5.

Tabnruya I1. 5
Coaeprxanue necya-
Pa3sHOBW;1HOCTB ITMHHCTBIX IPYHTOB | YHCIO NIacTHYHOCTH | HbiX yacTun (2—0,05
I mMMm), % no macce
Cynech:
necyaHucTas 157 =50
NbLUICBATES 1< L<7 <50
CyranHok:
NETKHH 1eCHaHUCTRIH 1< ;<12 > 40
NErKHi NeIIeBaThIH 1< 1,12 <40
TAKEBIA NECYAHUCTbIH 12< 1,<17 > 40
TSOKEbIA MbLICBATHIH 12< 1,17 <40
I'anna:
nerkas necHaHueras 17< 1,27 2 40
Jlerkas IeUIeBaras 17< 1,27 < 40
THOKENas 1,227 HE PErJIAMEHTHD.
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Oxonuanue npunodxcenus 1

2.3. Tlo HajaWYMiO BKJIOYCHWH TJIMHUCTBIE TPYHTHI TOJIPA3ACISAIOT
coryiracHo TaoJ. I1.6.

Tabmuma I1. 6
Pa3zHoBuIHOCTB IMUHUCTBIX TpyHTOB  |Colep:kaHue JyacTull KpyrHee 2 MM, % 1o
Mmacce
Cynech, CYIJIMHOK, TJWMHAa C TajlbKOU ot 15 o 25 Bki.
(1eOHeM)
Cyrnech, CYIJIMHOK, TJIMHA TaJ€YHUKOBBIE ¢B.25 1o 50 BKI.
(meOeHNCThIC) WU TPaBeIHCThIE (JIpec-
BSIHBIE)

2.4. Tlo mokasaremo TekydecTH || TIMHHUCTBIC TPYHTBI TMOAPA3ACISIOT
corjiacao taou. I1.7.

Taomuna I1. 7
PazsHOBMHOCTH INIHHHCTBIX IPYHTOB ITokaszareas Tekydects /;
Cynecs:
TBEpAas [, <0
nJ1acTHYHas 0</, <1
TeKy4asn I >
CyranHKH H rJIHHBI:
TBEPAbIC l; <0
NOJAYTBEP/ALIC 0< [; <0,25
TYTONAACTHYHBIC 0,25< ;< 0,50
MATKOILIACTHYHbIE . 0,50< 1,<0.75
TEKYHCIIJIACTHYHBIC 0,75< [,< 1,00
TEKY4HE 1, > 1,00
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Ipunoowcenue 2

HopmatuBHBIC 3HaUCHNS MEXaHUYIECKUX XapaKTEPUCTHK,
onpexaensembix mo CIT 22.13330.2011

Tabauya I1. 1

HopmatuBHbie 3HaueHus xapaktepuctuk Cp, xlla, ¢y, rpan, E, MlIla ans
[IECYAHBIX TPYHTOB YETBEPTUYHBIX OTJIOKEHUHN

‘ XapakrepHCTHKHM rpyHTa UpH KOHYPPuLen-
Heckn XapeucreguicTias T¢ MIOPUCTOCTH €
TPyHTR 0,45 0,55 065 | 075
I'pasenucroie Co 2 ] "" -
H KpYIHbIC Pn 43 49 38 -
En 50 40 0 | =
C 3 2 1 -
Cptich % 40 38 35 =
SPyImacER E, 50 40 30 ”
Ca 6 4 2 -
Menkue Py 38 36 32 28
E, 48 38 28 I8
Ca 8 6 4 2
IbineBarsie [ 36 34 30 26
Eq 39 28 8 | |
Tabnuya I1. 2

HopmartusHsie 3HaueHust xapakrepuctuk Cp, klla, @y, rpan, ayis neuieBaTo-
TJIMHUCTBIX HEJIECCOBBIX TPYHTOB YETBEPTUUHBIX OTJIOKECHUN

PasHoBMIHOCTD

Xaparrcpuc_fnxa rpyHTa

Ob6o3nauenne R
IPYHTOB H XAPAKTCPHCTMKR npu Ko3PPuumeHTE NOPUCTOCTH €
npeaelis Hop- s
s 045 | 0,55 | 065 | 0.75 | 0.85 | 095 | 1,05
3Havenmi I, i
1 2 3 4 5 6 7 8 9
Cynecn
0<I;<0,25 B 21 17 15 13 -- - -
' Pn 30 29 27 | 24 - - -
0.25<1,<0,75 Ce 19 13 1¥ 11 2 - =
Qn . 28 26 | 24/ | 21 18 -- --
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IIpooonicenue npunodicenus 2
Oxonuanue maoa.Il.2

1 2 3 4 5 6 7 8 9
Cyraunxu
0<1,<0,25 Cs 47 | 37 31 25 22 i9 --
P, 26 25 24 23 22 20 -
0,25<1.<0,50 C, 39 34 28 23 18 15 -
P 24 23 22 21 19 1y -
0,50<1,<0,75 (58 - - 25 20 16 14 12
[ - - 19 18 16 14 12
Fanus
0<1,<0,25 G - 81 58 54 47 41 36
®n - 21 20 19 18 16 14
0.25<1,<0,50 Cs - - 57 50 43 37 32
; Pn - - 18 17 16 14 11
0,50<1,<0.75 Gy - - 45 4] 36 i3 29
@ - - 15 14 12 10 7

HOpMaTI/IBHBIe SHAUCHUA MOIYJIA

HEJIECCOBBIX TPYHTOB

Taobnuua Il. 3

nedopMalii  MBUICBATO-TIIMHUCTHIX

Tlponcxox- | Paswosma- 1 Mozyris zeopmanun E, MlTa,
AN R HOCTS TRy~ NP KOXPPHIBCHTE IOPHCTOCTH €
BO3pact TOB H npe-
fpysToB JAensl HOp-
MaTUBHBIX w) v vy w wy vy vy vy
3HAYCHHA S| 3| = g‘ sles| S| e S
noxkasarcns
TEKy4eCT by,
! 2 3jalslel 78 tololnnl12]13
Cynecn
0<1;<0,75 - | 3212416 |10] 7 s o) = | =]
CyriHHxn
—— 0<h<02s | - |34|27 |2 17|a|{n|-|-]|~]|-
€
025<h<050 | — [32]|25f19]|14| 1|8 -]|- s
Damonmaruiie | 050ct<0.75 | = | = | = | 17|12 8 [ 6|s|[~|~-]-
Osepao- nunsl
ALMOBKANLHLIE 0<1;.<0,25 - | -~ 28 {24 21| 18 |15]| 12| -] = | -
025<h<050 | = [~ |~ |20 |18} 15129}~ | |-
- = =]~ 115] 12 9 7 = | e | &
0,50<1,<0,75
LynecH
0<1,50,75 - 33| 24117 1N} 7| =] =] =] =] =
Dmonro- Cyranmxs
FARKMANAH ME 01,5025 -l 3327121 | ~| =] =] =] =] -
025<1<050 | — |35 |28 | 2|17 | 4| - | = | = | =} -
0,50<1,<0,75 | — - - 1713|110 g’) - | - =
Cynecn |
Mopenuue Cyramnxu
1,<0,5 75| ss|as| - | - s s e
1Opexne [ ammn | l
cumomts 025580 | =l sl=le]=-1=tnlBlE]-=-]=
oxcopacroro | 0<k<025 | = | = | = [ = |- —‘24 2lw|is| -
A3 025<4<050 | = { = |~ | =~ | =] ~1-]—-]16]12]10]
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Ipunooicenue 3

PacueTHbIE CONTPOTUBIIEHUS TPYHTOB

Tabauya I1. 1
PacueTHblie conpoTuBieHus Ry mecuanbix TPYHTOB
ITecku 3nauenue Ry, xlla, 8 3aBHCHMOCTH OT II0THOCTH
C/I0KEHMS NECKOB
IUTIOTHEIE CpeAHeH MIOTHOCTH
Kpynubie 600 500
Cpenneit kpynHocTH 500 400
Menkue:
MAJIOBJIRKHBIC 400 300
| BIOKHLIE H HACHILLICHHBLIC BOJIOH 300 200
[buteBarbie:
MAJOBJIAKILIC 300 250
BIAXHLIE 200 150
HACLINICHHBIC BOAOH 150 100
Tabnuya I1. 2
PacueTtnbie conpoTuBiieHus Ry mbU1eBaTO-TITMHUCTHIX (HEMPOCAT0YHBIX )
TPYHTOB
Ilbinesaro- Koadppuuuenr 3nauenue Ry, «Ila, npu nokazarene
FJIMHHCTLIC MOPUCTOCTH € TEKYYECTH MPYHTA
I'PYHTbI 5, =0 l, =1
Cynecwu 0,5 300 300
0,7 250 200
0,5 300 250
Cyriauuku 0,7 250 180
1,0 200 100
0,5 600 400
- 0,6 500 300
0,8 300 200
1,0 250 100
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Ipunoowcenue 4

Cas13bp MeX Iy Hauboliee ynoTpeOisieMbIMUA B MEXaHUKE TPYHTOB €AMHUIIAMU
u3mepeHus B cucteme CU u TeXHU4eCcKOl cucteme

Tabnuya I1. 1
ENHHHIBI CHIIb! KIc TC H xH MH
1 krec = 1 107 10 0,01 107
Itc= 10° 1 10" 10 0,01
l1H= 0,1 10* 1 10° 10°
| kH= 100 0,1 10° | 107
| MH = 10° 100 10° 10" 1
Tabnuya I1. 2
EtMHUIBL 1aBNe- oM KIe/oM’ [la klla Mlla
HUA (Hanpsxe-
HHA)
1 Te/m’ = 1 0.1 10 10 0,01
1 kre/om’ = 10 | 10° 100 0.1
1 Ma= 10* 107 1 107 10*
1 x[1a= 0.1 0,01 10° ] 10°
| MIla= 100 10 10° 10" 1

Enununia usmepenus koaddduimenta ynpyroro ormopa mnopoa (kosdduiuenra
nocremu) — 1 krc/cm® = 10 MIla/m
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bubanorpaduyecknii cnucox

OcHoBHas nuTepaTypa

1. Mexanuka rpyHToB, ocHoBaHus u (yHaamentsl / C.b. YxoB. - M.:
Bricmr. mk., 2007. - 566 c.

2. UYepnsi, A.C. Mexanuka rpyHToB: yue6. nocobue / A.C. YepHsii,
H.H. Ononpuenko, A.O. JIrotenko. - benropoa: uza-so bI'TY, 2013. -124 c.

3. MexaHuka rpyHTOB. MeToAu4ecKrue yKa3aHUs K BBINOJTHEHUIO Jia-
OOpaTopHBIX pabOT Ui CTYJACHTOB BceX (opM o0OydeHHs HampaBiIeHUM
noarotoBku 270800.62 - CtpourenbctBo, 280100.62 - IlpupoaooOycTpoicTBO 1
BojionoJyib3oBanue, 271101.65 - CTpouTenbCTBO YHHUKAJIBHBIX 3/IaHUU U
coopyxenuid, 271501.65 - CTpouUTEnbCTBO KEIE3HBIX JOPOr, MOCTOB H
TPAHCIIOPTHBIX ToHHENEH. - benropoa: M3a-so BI'TY um. B.I'. lllyxosa, 2013.-53
C.

4, Tep-Maptupocsin, 3.I'. MexaHnuka rpyHToB: yueO. mocobue / 3.T.
Tep-Maptupocss. - M.: U3a. ACB, 2005. - 488 c.

5. AnanpeB B.II., IlotamoB JI.B. Wmxenepnas reomorus / B.IL
Amnanbes, JI.B. Iloranos. - M.: Beicmi. mik., 2000. - 511 c.
6. HNanmatoa, b.MI. MexaHnuka TpyHTOB, OCHOBaHMS W (PyHIaMEHTHI /

b.M. Tanmatos.-JI.: Ctpoiinsznart, 1988.-415 c.
7. [erroBuu, H.A. Mexanuka rpyHtoB (kparkuit kypc) / H.A. IlpiTo-
BU4. - M.: Beicmi. mk., 1983. - 288 c.

CnpaBouHasi ¥ HOpMaTHBHAs JINTEPATYypa

1. CIT 22.13330.2011. OcHoBaHMs 3JaHMK W COOpPYXeHUH. - M.:
Munperunon P®, 2011. - 161 c.
2. I'OCT 25100-2011. T'pyutel. Knaccudukamusa. - M.: Cranmapt-
undopwm, 2013. -42 c.
NuTepHeT-pecypcsl

1. http://geo.web.ru/

2. http://ru.science.wikia.com/
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