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ITacnopT )oHAQ OLIEHOUYHBIX CPe/ICTB

Tabwuia 1
dopmupyemble OueHouHbIe
Moaynb JUCLUIIMHEI KOMITEeTeHLIUU MaTepuarbl KomuuecTBo
WIW UX YaCTH Y CpeJiCTBa

OcHOBHBIE noHsTus | OITK-1 Cnocoben pemath | KoHTposbHasi pabora 35
Kypca, LeM U 3a/lauM | 3ajjaud npodeccruoHanbHON TCk 29
Kypca, COCTaB, | JeITebHOCTM Ha OCHOBe | 3aIuTa JiabopaTopHBIX
CTpOEeHHe, COCTOSIHME U | UCTI0/Ib30BaHUs pabot 5
(bu3ryeckre CBOMCTBA | TEOPETUUYECKUX u (cobecemoBaHme)
IPYHTOB. MIPaKTUYeCKUX OCHOB

€CTeCTBEHHBIX U

TeXHWYeCKHUX Hayk, a TaKKe

MaTemMaTUuecKoro amrapaTa

OIIK-3 Criocoben

NpUHUMAThb  pellieHus B

ripodeccuoHanbHOM cdepe,

VICTIOJIb3YSl TeopeThuecKue
MexaHuueckue OCHOBbI M HopmatuBHywo | KoHTponbHas pabora 25
CBOMCTBA F'PYHTOB 6agy CTpOHMTEe/IbCTBA, TCk 27

CTPOMTE/ILHOM MHAYCTpUM | 3aliuTa 1abopaTOpHbIX

u JKUTHILHO- pabor 2

KOMMYHAa/IbHOTO X035 CTBa (cobecenoBanue)

OIIK-6 Criocoben
Oripezienienue y1aCTBOBATh B | KonrponbHas paboTta 25
HarpsbkeHUH B MPOEKTHPOBAHUN OOBEKTOB PI'P, Tema 1
MaccuBe rpyHTa CTPOUTEJIbCTBA u 40

JKUIUALLIHO-KOMMYHA/IbHOI'O TCk

X0351CTBa, B TMO/IFOTOBKE 30

pacueTHOr0 U  TeXHUKO-

5KOHOMHUYECKOT0

000CHOBaHUI WX TIPOEKTOB,

yuacTBOBaTh B IO/IIOTOBKE

TIPOEKTHOM 10KyMeHTaLuu
IIpouHocTh u PI'P, Tema 2 20
YCTOWUUUBOCTD
[PYHTOBBIX MAaCCHUBOB, TCx 34
JlaB/ieHHe TPYHTOB Ha KonrponeHast pabora 50
OTPaXKJeHUsT
Hedopmaium rpyHTOB PI'P, Tema 3 20
51 pacuér 0CafioK
OCHOBaHU TCxk 27
COOpY>KeHUM




1 ODEHOYHBIE MATEPUAJIbI, HEOBXOJNMBbIE
JUIA OLIEHKY 3HAHWI, YMEHUA Y1 HABBIKOB JEATE/IbHOCTH
B ITPOOECCE OCBOEHMA JUCLIUIL/IMHBI
Tabnurja 2 — @opMupyeMble KOMITETeHIN

O11eHOUHBIe
Kop v HarimeHOBaHKe Kop v HauMeHOBaHMe UHAMKATOPa AOCTHKEeHUS
KOMITeTeHLIUU KOMITeTeHIIUU (4aCTHh KOMIIETEHLIVN) MaTepuasbt
Y CpejCTBa
OIIK-1 Crniocoben Mopayss 1.
pellaTh 3a/auu OcHoBHbIe OHATHUSA Kypca, LieJIU U 3aJa4M Kypca, CoCTaB,
ripoeccOHaNbHOM CTpOeHue, COCTOsIHMe U (pu3nUecKre CBOMCTBA IPYHTOB.
JlesiTe/IbHOCTH Ha | OIIK-1.1. KonTtposibHas
OCHOBE HCIO/b30BaHUsA | BeisiBieHne W kKnaccupukanys (U3NyecKux u pabota
TeopeTU4eCcKUx Y | XUMUUeCKHUX TIpOLIeCcCoB, TMpoTekaromux Ha | TecTthpoBaHue
MPaKTUUYECKUX  OCHOB | 00beKTe MpodecCHOHaTBHOM JesITeTbHOCTH. 3ammra
eCTeCTBEHHBIX u | OITK-1.2. nabopaTopHBIX
TeXHUYEeCKUX Hayk, a | OmpejesneHWe  XapaKTepUCTUK  (U3MUECKOTrO pabot
TaK>Ke riporjecca (SIBJIeHHsI), XapaKTePHOT'O /11 00BEKTOB
MaTemMaThuyecKoro npodeccoHaMbHON  JiesITeTbHOCTH, Ha OCHOBe
arirapata TeopeTUuecKoro (9KCTIepUMeHTaIbHOTO0)
VICCIIeJOBaHMUS.
OIlK-1.4.
I[MpencTaBnenye 6a30BbIX 1 TIPOdeCcCUOHaTbHOM
cdepsl HDU3MUECKUX MPOLECCOB U SIBJIEHUMN B BUJIE
MaTemMaThUuecKoro(ux) ypaBHeHUsi(1).
OITK-1.8.
OO6paboTka pacueTHbIX M 3KCIepUMEHTa/IbHbIX
JAHHBIX BEepPOSITHOCTHO-CTaTUCTUUECKUMU
MeToAaMHu
Mogpays 2.
MexaHHYecKHe CBOWCTBA ITPYHTOB
OIIK-1.2. KonTposibHas
OIIK-1 CriocobeH | OmipefiesieHe  XapakKTePUCTUK  (DU3UUECKOTO pabota
pellaTh 3ajjauu | mporiecca (sSBeHuUs1), XapakTepHOro st 00bekToB | TecTrpoBaHue
npo¢eCcCUOHATbHOU Npo(eCcCUOHAILHOW e ITeJIbHOCTH, Ha OCHOBe 3ammra
JesiTeIbHOCTU Ha | TeEOPeTUUeCKOro (9KCIiepuMeHTa/bHOT0) | 71abopaTOPHBIX
OCHOBe MCII0/Ib30BaHusl | MCCIe/0BaHUsl. pabor
TeopeTUYeCcKux u | OIIK-1.4.
NpaKTUYecKUX  OcHOB | [IpeacraBneHre 6a30BbIX /711 podeccuoHaIbHON
€CTeCTBEHHBIX U | chepbl pU3MUECKUX TIPOLECCOB U SIBJIEHUM B BUjle

TEeXHUYECKHMX HaYK, d
TaK>ke

MaTemMaThuecKoro OO6paboTKa pacueTHbIX M 3KCIIEPUMEHTA/TbHBIX
armapara JAHHBIX BEepPOSITHOCTHO-CTaTUCTUUECKUMU
MeTOZIaMM.

MaTemMaThUuecKoro(ux) ypaBHeHUsi(1).
OIlK-1.8.




OIIK-3 Crniocoben
TIPUHUMATL pellleHus B
rpoeccroHaNIbHOM

cdepe, WCII0/b3Y5l
TEeOpPeTUYeCKHe OCHOBBI
U HOpMaTHBHYIO 06a3y

OIIK-3.1.
OrnucaHve OCHOBHBIX CBeJleHMH 00 00BeKTax M
nporieccax  MpohecCUOHA/ILHOW  IeITe/TIbHOCTU

TOCpPe/ICTBOM HCIT0/Tb30BaHUs MPodeCcCroHaTbHOM
TePMUHOJIOTUU.

CTPOUTENbCTBA,
CTPOUTEJILHOM
WHJYCTPUU U >KUAUILHO-
KOMMYHAa/IbHOTO
X035IMCTBa
Mopayas 3.

Onpepenenue HanpsHKeHUH B MaccHBe FPyHTa
OIIK-1 Criocoben | OTIK-1.6. PI'P
pelLiaThb 3ajauu | PellieHe WHXeHepHbIX 3afay C TmoMoljsio | TecThpoBaHue
ripogeccoHa/IbLHOM MaTeMaTUUeCKOTo arrapaTa BeKTOPHOW anreOpwl, | KoHTposbHas
JiesITeNIbHOCTU Ha | aHa/IMTUYeCKOM reoMeTpuH. pabota
OCHOBe MCIO/Ib30BaHUs
TeopeTHYeCKUx U
MPAKTUUYECKUX  OCHOB
€CTeCTBeHHBIX u

TEXHUYECKUX HAYK, 4
TaKXXe

MaTeMaTH4eCKOTo
arrapara

OIIK-3 Criocoben | OTIK-3.2.

NIpUHUMAaTh pellleHust B | BbIOOp MeTo/ja WM METOAUMKU PpeIleHusl 3a/jauu
rpocdeccroHaIbHOU npoecCHOHaNBHOU [JesITeIbHOCTH.

coepe, WCIIOMb3Ysi

TEOPETUYECKHe OCHOBBI
U HOpDMaTHBHYIO 0a3y

CTPOUTEJLCTBA,
CTPOUTEJIbHOM
WH/JYCTPUU U >KUUILLHO-
KOMMYHAa/TbHOTO
X0351CTBA
Mogpys 4.

IIpoYHOCTh M YCTONUYMBOCTHb TPYHTOBBIX MAaCCHBOB, /iaB/IeHHE

TPYHTOB Ha OrPa)kKAeHUs
OIIK-1 Crocoben | OTIK-1.6. PI'P
peliaTh 3a/ilauu | PellleHMe WH)XeHepHBbIX 33jad C T1omollbio | TecTupoBaHUe
rpodeccroHanbHON MaTeMaTHUeCKOro armrapaTta BeKTOpHOU anredpel, | KoHTposibHast
JesiTe/TlbHOCTH Ha | aHa/IMTUYeCKOW reoMeTpHrH. pabota
OCHOBe MCIOJ/Ib30BaHUs
TeopeTUueCKux U
MPaKTUYeCKUX  OCHOB
eCTeCTBeHHBIX u

TEXHUYECKUX HaAYK, 4a
TaKXXe

MaTeMaThu4yeCKoro
dIirapdra




OIIK-3 Crniocoben
TIPUHUMATL pellleHus B
rpoeccroHaNIbHOM

cdepe, WCII0/b3Y5l
TEeOpPeTUYEeCKHe OCHOBBI
U HOpMaTHBHYIO 06a3y

OITK-3.2.
Bbibop MeTo/a WM METOAWKH peIlleHds 3afaud
rpoeCcCHOHATLHOU JIesITe/IbHOCTH.

CTPOUTENbCTBA,
CTPOUTEJILHOM
WHJYCTPUU U >KUAUILHO-
KOMMYHAa/IbHOTO
X035IMCTBa
OIIK-6 Criocoben | OITK-6.13.
yuacTBOBaTh B | OueHka ycTOWMuuMBOCTH U [JeOpMUPYyeMOCTU
MIPOEKTHPOBAHUU TPYHTOBOI'O OCHOBaHUSI 3[jaHUsI
00BEKTOB
CTPOUTE/IbCTBA u
SKUTUILLHO-
KOMMYHa/IbHOTO
XO34ICTBa, B
MO/ITOTOBKE PAacyeTHOro
u TeXHUKO-
5KOHOMHUYECKOTO0
000CHOBaHUH ux
TIPOEKTOB, Y4acTBOBAaThb
B MO/ITOTOBKe
MPOEKTHOMU
JIOKYMeHTall1H.
Mogayns 5.
JedopMmanyiu rpyHTOB M PacuyéT 0ca/j0K
OCHOBaHMI COOPY)KeHUI
OITK-3 Criocoben | OTIK-3.2.
MpUHMMAaTh pellleHWss B | BbIOOp MeToza WM METOAMKH DellleHUst 3a/lauut
npogecCOHa/IbLHOM npogeCcCUOHa/IbHON ZesiTeIbHOCTH.
cdepe, WCII0/Ib3YS
TeopeThyecKre OCHOBBI
¥ HOPMaTUBHYH 0a3y
CTPOUTENbCTBA,
CTPOUTEJIbHOM
WHAYCTPUU U JKUJTUII[HO-
KOMMYHAa/IbHOTO

X0351CTBa




OIIK-6 Crniocoben | OITK-6.13.

y4acTBOBATh B | OlleHKa yCTOWUYMBOCTH W [J1ehOpMHUPYEMOCTH
MPOEKTUPOBaHUM TPYHTOBOT'O OCHOBaHUS 37IaHUSI
00BEKTOB

CTPOUTE/IbCTBA U

JKUTTALL[HO-

KOMMYHaJ/IbHOTO

XO035ICTBa, B

TO/ITOTOBKE PAaCUeTHOTo

u TeXHUKO-

SKOHOMHYECKOI'0

000CHOBAaHUK nx

TPOEKTOB, Yy4yacTBOBAaTh

B MO/ITOTOBKE

TPOEKTHOM

JIOKYMEeHTalL1H.

O1eHOYHBIE MaTepHaJIbI U CPe/JICTBA /I/IA MPOBEPKHU
c(hopMHPOBAaHHOCTH KOMIIETeHIMH

Mopayasb 1. OcHOBHBIE IOHATHA Kypca, Iie/I4 U 3a/ja4H Kypca, COCTaB, CTpOeHue, COCTOAHHUe
U (u3nUecKne CBOMCTBA TPYHTOB

KonTtposnbHas padora no Teme 1.
Bapuanr 1
1. Kakue BOIIpoChl pacCMaTpUBatOTCS B MeXaHUKe TPYHTOB U KaKOBBI ee 3a/jaun’?
2. Yrto Ha3bIBaeTCs OCHOBaHHWEM?
3. Kakue Bbl 3HaeTe KOHTUHEHTa/IbHbIE OT/I0KEHUS?
4. Urto Ha3bIBaeTCs TPYHTOM? B pe3ysbTate uero odpa3oBaivch rPyHTHI?
5. Uem MOryT C/Iy>XUTb TPYyHTBI?

BapuanT 2
. VI3 uero cocTosT rpyHTHI?
KakoBa KpynmHOCTh KPYTTHOOO/IOMOYHBIX, TeCYaHBIX, ITbIIEBAThIX U TJIMHUCTBIX YaCTHI]?
Kakyto mnioia/ib moBepXHOCTA UMEROT MecuaHble Y TJIMHUCTbIe YacTULIbl (Ha 1 T Macchl)?
Kakue cBs31 Mexx/ly yaCcTULlaMy IPYHTa BbI 3HaeTe?
KakoBo oT/MuMe BOJHO-KOJ/UIOWJHBIX CBsSi3ed MeXKJy uaCTHMLlaMU TpyHTa OT
LleMeHTaLMOHHbBIX?

kW=

BapuaHnt 3
1. Kakue BHUJpI TPYHTOBOM BO/bI BBl 3HaeTe?
2. Kaxk oTzenuTs MPOYHOCBS3aHHYIO C TPYHTOM BOAY? Kak OT/ie/uTh PbIX/I0CBS3aHHYIO BOAY?
3. B kakom Buie cogeprkarcs rasbl B IpPyHTe U KaKOBa UX POJIb?
4. Yro Takoe TeKCTypa I'PyHTa U Kakue BHU/bl TEKCTYP Bbl 3HaeTe?
5. Kakue ¢usnueckre xapakTepuCTUKU IPyHTa SIB/SIOTCS OCHOBHBIMU?

Bapuanr 4
1. Yro HasbIBaeTCcs yJenbHbIM BecOM rpyHTa? UTO Ha3biBaeTCs yZeJbHbIM BeCOM CyXOIo
rpyHra?
2. Yto Ha3bIBaeTCs y/je/IbHbIM BeCOM YaCTUL| PyHTa?
3. Kakum cnocobom MOXKHO M3MepUTb 00BeM TJIMHUCTOTO TPYHTA C LIebI0 OTpe/ieIeHUs ero
y/e/IbHOro Beca?
4. Uto Gorblile — y/ie/bHBIN BeC TPYHTA WK y/e/IbHBIN BeC YaCTHL] TPYHTA U IToUemMy?




5. Uro Ha3bIBaeTcs MOPUCTOCTHbIO TpyHTa? UYTO HasbiBaeTcss KO3((ULIMEHTOM IOPUCTOCTU
rpyHTa? B Kakux mpefesnax MOTYT U3MEHSITbCS TIOPUCTOCTb M KO3(P@UIMEHT TMOpPHUCTOCTH
rpyHTa?
BapuaHrt 5
1. OT uero 3aBUCHUT y/ie/IbHBINA BeC rpyHTa?
2. OT yero 3aBUCHUT y/ie/TbHbIM BeC YaCTUL] FPyHTa?
3. Uro Ha3bIBaeTCs BIaKXHOCTbIO TPYHTA M Kakoi oHa ObiBaeT? MOXKeT /M BIaKHOCTh TPYHTa
ObITh OobIie eauHULIBI (100%)?
4. Yto Ha3biBaeTcsd K03hdUIMEHTOM (MHAEKCOM) BO/IOHACHIILIEHHOCTH TPYHTa U B KaKUX
rpefiesiax OH U3MeHs1eTCs?
5. UeMy paBeH y/ie/bHbIM BeC B3BellIeHHOr0 B BOZie TPyHTa?
BapuaHT 6
1. [Ins KakuXx Liesiell Hy KHbI KJlacCU(UKaLsi TPYHTOB M K/laCCU(UKaALIMOHHBIe [ToKa3aTesin?
2. Kak nojpa3iesisiroTcst KpyImHOOO/I0MOYHbIE TPYHTHI?
3. Kak nozpaszenstoTcs rnecyaHble IPyHThI?
4. Yto HaspIBaeTCsd YWUCIOM (MHJEKCOM) IUIACTUYHOCTM [VIMHUCTOTO TpPyHTAa U 4YTO OH
T1I0Ka3bIBaeT?
5. UTo Takoe mokasaTesib KOHCUCTeHLMY (MHZEKC TeKy4yeCTH) IJIMHUCTOrO FPyHTa M 3aBUCUT JIU
OH OT eCTeCTBeHHOM B/Ia)KHOCTU? B Kakux rpejenax OH U3MeHsIeTCs ?
Bapuanr 7
1. Yto Ha3bIBaeTCs MH/EKCOM IVIOTHOCTH U B KaKUX Ipejesax OH usMeHsetcsa? [Ipumensercs v
3TO TOHSTHE K TJIMHUCTBIM TpyHTam? EcC/id MHAEKC TJIOTHOCTY paBeH eJUHULIe — TIJIOTHBINA WA
PBIXJIbII 3TO TPYHT?
2. Yro Ha3biBaeTCsd 30HAMPOBaHWEM IPYHTa U JJIg 4ero OHO CIAyKUT? YUYTo u3MepsieTcs IpU
CTaTU4YeCKOM 30HAUpoBaHuM? UTO M3MepseTcs Mpu JUHAMUUEeCKOM 30HAUPOBaHUN?
3. Kakue usnueckre xapakTepPUCTUKH IPYHTA SIBJISIFOTCSI OCHOBHBIMU?
4. Kakue CBA31 MeXy YaCTUL|aMU FPYHTa BbI 3HaeTe?
5. Uro Ha3biBaeTcsi uyvcaOM (MHJEKCOM) TIJIACTUMHOCTU TIVIMHUCTOIO TPYHTa U 4YTO OH
I0OKa3bIBaeT?
3amura 1abopaTopHbIX padoT (codecegoBaHue) Mo MoAy IO 1
1. Yo Ha3bIBaeTCs rpaHy/I0MeTpUYeCKUM COCTaBOM I'pyHTa?
2.Kak npousBogutcs oTO0p TpobBI Ayisi ompesiesieHns (GU3UUECKUX XapaKTePUCTHK TeCYaHOTO
rpyHra?
3.UtoTakoe ype/lbHbIM BeC TPyHTA, YZeJbHbIA BeC YacCTUL] TPyHTa, YZe/JbHbIA BeC CyXOro
rpyHra?
4.Ut0 Takoe MOPUCTOCTb U KO3((ULIMEHT MOPUCTOCTH IpyHTa? Kak OHU ompefiensaoTcs U rhe
WICIIO0JIb3YHOTCS?
5.UT10 Takoe cTerneHsb BJIaKHOCTU IPYHTA U /I 4Yero OHa ornpeje/serca?
6.Yto HeoOXOAMMO 3HaTh [Jisi OMpe/ie/ieHHsi PacuyeTHOTO WM YCJIOBHOTO COTPOTHB/IEHHS
rpyHra?
7.4TO Takoe yrosa eCTeCTBEHHOI'O OTKOCa I1eCYaHOr'0 IPyHTA, KaK OH ONpeJe/seTcs U JJs 4ero
UCII0/Ib3yeTCA?
8.UTo Takoe y/ie/ibHbINM BeC YaCTHUL] TPyHTa?
9.Kax ornpefiesisieTcs MJIOTHOCTb [JIMHUCTOr'O TPyHTA?
10.YTo Takoe B/IaKHOCTb TPYHTa M KakK OHa OIpee/seTcs?
11.Kax orpezie/isseTcs BJIa)KHOCTb Ha I'PaHULIe TeKyueCTH?
12.YT0 Takoe rpaHMLia pacKaTbIBaHUs U KaK OHa Ompeze/seTcs?
13.4YT0 Takoe 4KC/IO IJIACTUYHOCTU U [IJI1 Uero OHO OIlpe/iessieTcs?
14.[15151 yero onpepessieTcs okKasaTeslb TeEKYUeCTU?
15.Kak omnpefensieTcsi HaUMEHOBaHWE U COCTOSIHWE (KOHCUCTEHLUs1) T[JIMHUCTOrO TpyHTa?
16.Kak BnvsieT BAa)KHOCTb TJIMHUCTOIO TPYHTA Ha ero pacueTHoe (yC/JIOBHOE) COTIPOTHB/IEHUE?



17.Yto HeobxXoauMO 3HaTh /i ONpefesieHUs pacueTHOro (YCJIOBHOIO) COMPOTHBIIEHHS
TJIMHUCTOrO TpyHTa’?

KomvmnbrorepHoe TectupoBanue (TCk)

Mogays 1.
Bblbepume 00uH npasuibHbIll 6apuaHm omeema:
TBepAble YacTULIBI B TPYHTe KaacCU(UIUPYIOTCs 110 hopme, ...
MUHepasioTH4eCKOMY COCTaBy U LIBETy
pa3mMepam U IBeTy
+pa3MepaM U MUHEPaTbHOMY COCTaBY
pa3Mepam U TIPOYHOCTH

Ko3¢¢uiueHToOM NOpUCTOCTH rPyHTA HA3bIBAETCA ...
oTHoleHre oObeMa Top K 06bemy obpasiia TpyHTa

K03 dULIeHT, paBHBIN L2=13 JIIS1 pa3HbIX BUJIOB TPYHTA, YUUTHIBAIOIIUI
Ha/InyKe TIOp B IPYHTe TP OIpe/ie/ieH|H Beca oOpasija rpyHTa
+oTHoIIeHre 06beMa Top K 00beMy TBepZbIX YaCTHI]

K03 dULIMeHT, yUUTHIBAIOLMI (JOPMY M pa3Mepbl UaCTUL] TPYHTa NPy
orpeziesieHUH 06BeMa 1mop

J,
Yuc/10M IJIaCTUHYHOCTH £ I'PYHTOB Ha3bIBA€TCHA Pa3HOCTb B/IKHOCTEH I'PYHTa ...

.
W W,
+Ha rpaHulie TEKy4YeCTHU — U Ha IpaHHLie pacKaTbIBaHNs s
Ha rpaHulie TeKy4eCTd ¥ MPUPOJHON BIaXKHOCTH
Ha rpaHUlle TeKyuyeCTH U TOJTHOW B/Iar0eMKOCTH
W W

r T
Ha FpaHI/H_[aX paCKaTBIBaHI/IH r n TEqueCTI/I o

Jedopmanuu OKaTus B TPYHTaX 00yC/I0B/IeHbI YMEHbBILIEHHEM ...
MIPOYHOCTH TPYHTA
KOJIMYECTBA TBEPABIX YaCTHI]
+o6beMa nop B obpasiie rpyHTa
MOJIEKYJIIPHBIX CHJT 3JIEKTPOMAarHUTHOM TIPUPO/IbI

Mopaynb o6ueit fedpopmarumn Ey TPYHTA He00X0 UM /I/Isl OTIpeJe/IeHus] ...
HarpsbKeHWH B TPYHTe 1o/ To011BoM dhyHjaMeHTa
+ocajku yHAaMeHTa
HIDKHeU rPaHULIbl CKMUMaeMOMW TOJIIU TPYHTa Noj, PyHJaMeHTOM
MIPUPO/IHOTO /1aB/IeHUs B TPYHTe

BoponpoHuaeMocTbI0 Ha3bIBaeTCA CBOMCTBO FPYHTA ...
3aroJ/HATh TTOPbI BOJOU
+TIPOIyCKaTh Uepe3 CBOU MOPHI CIJIOLIHOUW MTOTOK BO/bI
yMeHbIIAaTh KOJMUECTBO BO/bI TIPH BBICYIIMBAHWHM 00pas3iia TpyHTa
VMIMeThb B CBOEM COCTaBe pa3/MUHbIe BU/IbI BO/IbI

Boga B rpyHTe, cBsi3aHHasA 3/1eKTPOMOJ/IEKY/ISIPHBIMH CWJIaMHM TNPUTSDKEHHUA C
MOBEPXHOCTHI0 YaCTHI], HA3bIBAeTCH ...

Kanu/JIIpHOM

PBIXJIOCBSI3aHHOMN

+TIPOYHOCBS3aHHOU

rpaBUTaLOHHON



Y Ae/IbHBIM B€COM MPHPO/JHOT0 TPYHTA Ha3bIBAETCS OTHOLIEHHE ...

YMHOKEHHOW Ha YCKODEeHHe CBOOOJHOIrO MaZieHus MacChl TBEPIBIX YaCTHUL] K CyMMe
o0BbeMa TBepZbIX YacTHUI] ¥ 00bemMa 1mop

MacChl TBEP/IbIX UaCTHI] K UX 00beMY

+CyMMBI MacC TBEpP/IbIX YACTHI] U BO/IbI B 1TOpaX, YMHOXXEHHOM Ha YCKOpeHHe CBOOOJHOTO
TafieHusl, K CcymMMe o0beMa TBep/IbIX YacTull U 06bema 1mop

MacChl TBEP/IbIX YaCTHI] K 00bemMy oOpa3iia TpyHTa

ITo moka3are/io TeKy4ecTu I1 rPyHTa yCTaHaB/IUBaeTcH ...
TJIOTHOCTD C/IOYKeHUS
BOZIOHACHILL[eHUEe
BO/IONIPOHUL{AEMOCTb
+Pa3HOBUIHOCTb €r0 COCTOSIHUS

BoaHo-K0/1/710MAHbIE CTPYKTYPHBbIE CBSAA3H B TPYHTE NPOABJIAIOTCA BC/IeJ[CTBHE ...
HaCBILeHUs TI0p TPYHTa BOJOU [10 MOHOM BIaroeMKOCTH
Ha/nuus B TIOPOBOU BOZIe paCTBOPOB XMMUYECKUX BeleCTB
KOJINUeCTBa TIOPOBOH BO/BI, 00eCreunBaroLieid TPYHTY B/Ia)KHOCTh Ha FPaHMLIe TEKYyUeCTH
+Ha/NuMs TJIEHOK CBSI3aHHOM BO/IbI BOKPYT TBEP/bIX YaCTHL]

I’ IMHUCTBIE YaCTHIbl MMEKOT pa3Mepsl ...
0,01-0,005 mm
0,05-+0,005 mm
+< 0,005 MM
> (0,005 MM

IIb1eBaThIe YaCTHLBI MMEIOT pa3Mephl ...
< 0,005 mMm
> (0,05 MM
> 0,1 Mm
+0,005+0,05 mm

I'pyHTam npujaet cBOCTBO YIIPYTrOCTH BO3JYX, ...

cooO1aromuics ¢ atmocdepoit u copepxxaruii > 50% !
coobmiaroiuiics ¢ atMmocdepoit
+pacTBOPEHHbBIN B TIOPOBOM BOZIE

coob1jaroruiics ¢ atmocdepoit u copepxkaiuii > 50% C

YacTuiipl rajIleYHUKOBBIX TPYHTOB UMEKT (hopMmy...
+0KaTaHHYO
Wro/bUaTyro
OCTPOYTO/IbHYIO
TapebyaTyro

2 =981 m/c?
— yCKopeHHe CBO0OOJHOrO

YAe/nbHBI Bec cyxoro rpyHra ‘4 paBeH ... (e
najenns; 71— mMacca TBepjbIX uacTHI| B o0pasie rpyHTa; “Z— mMacca Bojbl B mopax B

oOpasie rpyHra; VI_ o6mem TBepAbIX YaCTHIL; Vi _ o6mem nop
X
Vl
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Gy
Vi
G +0;
Vi
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g
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2 =9,81 mc?

YAebHBIH BeC YacTHI| [PYHTa '° paBeH ... (rje — YCKOpeHHe CBOOOJHOro

najenus; ?'— Macca TBepjbIX YacTHI] B o0pasie rpyHTa; 22— macca BOgbI B NOpax B

" V2

oOpa3sije rpyHTa; '!— 00beM TBepABIX YAaCTHL; ' 2 — 00beM mop)

O
V) +V,

Bna)KHOCTH IIMHMCTOr0 FPyHTAa Ha IPaHUIle pacKaTbIBaHUA Wp COOTBETCTBYeT Mepexoay
rPyHTa U3 ...

MJIaCTUYHOTO COCTOSIHUS B TEKyuee

CYXOT'0 COCTOSIHHSI B BOZJOHAChILL|EHHOE

+TBEpP/IOr0 COCTOSIHUS B MJIACTUUHOE

TBEP/ZIOr0 COCTOSIHUS B TEKyuee

n=04 Y, =26mm/m

le/l MOPUCTOCTU TI'PYHTA > YA€JIbHOM Be€cCe€ YacCTHUI] I'PYHTA

_ - 3
yAeIbHOM Bece TNOPOBOH BOABI '™ =10/

YAeIbHBIM BeC TPyHTAa C Yy4YeTOM
B3BeIlMBaIOLIEro JelCTBHUS BO/bI ?E]:' (B ku/m3) paBeH...

+9,6

11,4

6,4

12,0

Ji7isi TPyHTa C IPUPO/JHOU BJIAXHOCTBbI0 W=24%, B/Ia)KHOCTHI0 HA TPaHMIe paCKaThIBaHUS
W;,=10%, BI@XHOCTbI0O Ha rpaHuie TekydyecTH Wir=50% ¥ m0/JHOH BJIar0eMKOCTBIO
W;sai=60% k03¢ dunmeHT BoAOHACKIIIEHHs Sy paBeH...

+0,4

0,7

0,6

1,7

ITecku, cogepxamme > 25% (Mo mMacce) 4acTuI| C pa3MepaMH 3epeH > 2 MM, Ha3bIBalOTCA

MeJIKUMHA
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+TpaBeUCTbIMU
TbL/IeBaThIMU
KPYTHHbIMHU

ITecku cpeaHel KPYMHOCTH cojiep>kat > 50% yacTui] c pa3MepaMu 3epeH
+> 0,25MM
> 2 MM
> 0,5 Mm
> 0,1 Mmm

ITokazarenn TeKyueCTH IJIMHUCTBIX TPYHTOB JI‘ paBeH ... (rne W_ BJ/IXKHOCTDb

W
npupojHas; ¥ — BJI@XHOCTh Ha rPpaHUIle PacKaTbIBaHHA; W1 _ naxmocts Ha rpaHuiie

TeKy4ecTH; Wnw _ nonmas BJIar0eMKOCTb)

W, —W
Ip
W — H’}j
W, -,
Wmm{ B pr’:[.
W, W
W -,
s W; — Wp
le/l CO].Iep)KaHI/IH T/TMHUCTBIX YdCTHUI] < 3% mo Mmacce prHT HnMeeT HdMMEeHOBdAHHEe
cymech
T'JIMHA
CYTJIMHOK
+T1eCcoK

J
XapaKTepn(:TuKa IVIOTHOCTH II€CUYUAHBIX I'PYHTOB — HHJAEKC IIJIOTHOCTH L PdBeH... (r/:[e

ee € . o <
wa’ Twk - g0I()(UIHEHTHI TOPHCTOCTH TPYHTA: NPHPOAHBIA, MaKCHMAa/IbHBIH,
MHUHHUMA/TbHBIN)
Epar —E
+ €max ~ Cmin
€ max
Emax ~ Fmin
£
Emin
&
Emax

B cocTraB NpMpOAHBIX I'PYHTOB, 0XapaKTepH30BaHHBIX KaK TPeXKOMIIOHEHTHAsA CHCTeMa,
MOTYT BXOAUTb ...
TBep/ible YaCTHULbl, BOJA, JIe],

OpraHrn4yeckue OCTaTKH paCTEHI/If/i M OPraHMW3MOB, BO/ia, BO34yX
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+TBep/ible UaCTHL[bI, BOZA, BO3AYX
TBep/[ble YaCTHUL[bI, BOJ]A, OPTraHUUECKHE OCTATKU PACTEHU ¥ OPraHU3MOB
BecoBasi B/Ia)KHOCTh PUPOJHOr0 FPYHTA — 3TO OTHOIIEHHE ...
MacChl BOJBI B 1opax K 00bemMy obpasiia rpyHTa
MacChl TBEPABIX YaCTHL] K Macce BOAbl B Mopax 06pasija rpyHTa
Macchl BoJbl B Topax obpasija rpyHTa K Macce obpaslia TPyHTa, TO eCTb K CyMMe Macc
BOZbI ¥ TBEP/BIX YacTHL] B 0OpasLie rpyHTa

+Macchbl BoZibI B Iopax obpasiia rpyHTa K Macce TBep/bIX yacTHr] obpasiia rpyHTa

I[I10THOCTh C/I0)KeHHMsI Pa3/IMUHbIX BH/IOB IMeCYaHbIX TPYHTOB YCTAHAB/IMBAeTCH II0
I'OCT 25100-2011 «Knaccugukanysi r(pyHTOB» B 3aBUCHMOCTH OT ...

+K03(dHIMeHTa TOPUCTOCTH

Ko3(duieHTa BOAOHACHIIIIEHUST

ETd

yZIe/IbHOTO Beca FpyHTa *

Ey
MopyJist iehopMaLiiy TpyHTa

IToka3arenem AedopMaLiiOHHBIX CBOWCTB IPYHTA SIBJISAETCA ...
COMPOTHBJIEHHE TPYHTA CABUTY
YKCJIO TJIACTUUHOCTU
MOPUCTOCTb FPYHTA

+Mozy /b 001el aedopmaruu
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Ta6mmra 3 — Kpurepun orjeHKH cOpMHUPOBAHHOCTH KOMIeTeHIMMI
OcHOBHbIEe MOHATHS Kypca, eI W 3afauyd Kypca, COCTaB, CTPOEHHE, COCTOSTHHE H
(pu3nyecKne CBOICTBA TPYHTOB.

Kop v HauMeHOBaHUe

Kputepuu ouieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIUN

WHJUKaTopa (4acTv KOMMIeTeHI[1MH)
JIOCTH)KeHUS Ha 6a30BOM YpOBHe Ha IOBBILLIEHHOM YPOBHe
KOMITIETEHLMH (YacTh COOTBETCTBYeT OL|eHKe COOTBETCTBYeT COOTBeTCTBYeT OL|eHKe
KOMITeTEHLUH) «yZIOBJIETBOPUTENILHO» | OLIeHKe «XOPOIIO0» «OTJIUYHO»
50-64% ot 65-85% or 86-100% ot
MaKCUMaJbHOro Oasuia MaKCUMaJIbHOT'O MaKcUMasbHoro 6ana
Banna
OIIK-1.1. 3HaThb:
BrisiBneHuve U | OCHOBHBIe (U3MUecKUe | MOKa3biBaeT 3HaHUe | CBOOOAHO orepupyer
K/1accupuKauys XapaKTepPUCTUKU ¥ T[OHMMaHWe O | TepMUHaMU U
(bu3nuecKrux U | TPYHTOB, uUMeeT oO0Illee | cOCTaBe, CTPOEHUM | MOHATHSMU TI0 TeMe
XUMHYECKUX rpe/iCTaBIeHue o|lm ¢bu3nueckux | Mogys
TIPOLIeCCoB, CTPOEHWU U COCTOSIHMHM | CBOMCTBaX rPYyHTa,
NIPOTEKAILMX  Ha | TPYHTOB, YCJIOBUS | OIepUpYyeT
o0ObeKTe MPOYHOCTHU U | TepMHUHAMU u
npo(ecCUOHAIbHOW | yCTOWYMBOCTH FPYHTOB | TTOHATHSIMU
JesITe/IbHOCTH. JVCLIATIJTUHBI
OIIK-1.2. Ymerhb:
Onpepenenve B OCHOBHOM OL|€eHUBATh | C JIOCTaTOUHO | CIOCOOeH C BBICOKUM
XapaKTepUCTUK busnueckue BBICOKOM Jlofieli | ypoBHEM
(usmrueckoro XapaKTepUCTUKU CaMOCTOSITE/IBHOCTU | CAMOCTOSITE/IbHOCTH
nporiecca (siB1eHus), I'PYHTOB u C | OLleHMBATh dHa/IM3UPOBaTh
XapakTepHOro /I | HeOOJIBLIIUMU ¢dusuyeckue MOJIlyYeHHbIe
00BeKTOB 3aTpyJHEHHSIMU [aBaThb | XapaKTepUCTHUKHU ¢bu3uueckue
npoQeCccuoHanbHOM orpeneneHue UX | TPYHTOB, JaBaTh | XapaKTepPUCTUKU
AEeATe/IbHOCTH, Ha | cocTogHMIO orpejeneHue UX | TPYHTOB U OIIpeJesisaTh
OCHOBe COCTOSIHUIO UX COCTOsIHUE
TeOpPeTUYeCcKoro Biagern:
(3KCTIEDMMEHTANIbHO | OCHOBHBIMU HAaBbIKAMM B | HABBIKAMU B OlleHK( HaBbIKAMM B  OILIEHK
FO) Hnccien0BaHusd. OIL|eHKe CBOICTB T'PYHTOB, (1)I/ISI/IKO- (1)I/I3I/IKO-MEXaHI/IIIeCKI/IX
OIlK-1.4. YC/IOBHH MX MPOUHOCTH U | pexaHUUECKHX XapaKTepPUCTUK IPYHTOR
IIpeacraBienue yCTOMHMMBOCTH,  HO  HE | yanakTeprcTHK OLICHKH CBOWCT]
6a30BbIX Jitsi | COBCEM TBEPAO BIAACCT | phyyprop, OL|eHK] I'PYHTOB, OL|eHK
TpodeccHoHanbHON EEE;EE:SM’ MPH OTBETAX | poicTn T'PYHTOH paCyeTHbIX yCJI0BUI
oneccon | Maouecene | lene, | Peoem) omeen
o TMOrpemHOCTH, NCKaXKeHUA 4
ABJIEHUN B BUAC | .o v6ckoii yCTOWUMBOCTH MpaBUJIEHO "
MaTeMaTH4ecKoro(u TI0C/Ie/[0BaTe/IbHOCTH, He JIOTMYECKH  CTPOMHO
X) ypaBHeHusi(i). TOUHYIO  apryMeHTal1o W3/araet yueOHbIN
OIIK-1.8. TEOPETHUECKHUX MaTepual.
O6paboTka TOJIOKEHUH  MCIIBITHIBAET
pacCyeTHbIX M | 3aTpyAHEeHus TpU OTBeTax
9KCIIepUMEeHTa/IbHbIX | Ha BOMPOCHI
JIaHHBIX rnperogaBaTesisd
BEPOATHOCTHO-
CTaTUCTUYECKUMU
MeTOJlaMU
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Mopyab 2. MexaHu4eckKue CBONCTBa TPYHTOB
KoHTpo/ibHasi padora.
BapwuanT 1
1. YeM 00yC/IOBMBAETCSI C)KUMAeMOCTh TPYHTOB? 3a CUET Uero MPOUCXOUT CKAaTHe TIOJTHOCThIO
BO/IOHACHIL|€HHbIX TPYHTOB?
2. ng yero ciayxutr ozoMmerp? Hauepture ero cxemy. Kakue yc/j0BUSI NPUMEHUTENIBHO K
HarpsDKeHUsIM U leopMalivsiM B Hell HaKJIaZIbIBAatOTCs Ha oOpaser| rpyHTa?
3. B kakux KOOpAMHATaXx W300pa)kaeTcsi KOMIIPECCUOHHas KpuBas? KakoW BU WMeeT
3aBUCMMOCTh MEX]ly OCaZIKOM IlTaMIla OJloMeTpa M BbI3bIBalollleli ee Harpy3kou (HauepTuTe
rpaduk).
4. Kak 3amucbIBaeTCsl 3aKOH C)KMMaeMOCTH B i depeHIMaibHOM U pa3HOCTHOM (hopMax?
5. ChopmynupyiiTe 3aKOH CKUMaeMOCTH
Bapwuant 2

1. Yro Ha3biBaeTcsd KO3(PIHULMEHTOM CKUMaeMOCTH UM KO3(DPHUI[MeHTOM OTHOCHUTEeTbHOM

okrMaemMocTr? KakoBa MX pa3MepHOCTh?

2. 3anuiuuTe 3aK0H I'yka B IVIaBHBIX HOPMaJIbHBIX HalpsKeHUsIX?

3. Uto Ha3biBaeTcs KoapduienToM IlyaccoHa U B KakKuXx Ipejiesiax OH U3MeHseTcs?

4. Uto Ha3biBaeTcs1 K03 dUIieHTOM OOKOBOTO /laB/IeHHsI TPYHTA, OT Uero OH 3aBUCHUT U KaK OH

cBsizaH C Ko3¢pdurpentom Ilyaccona?

5. KakoBa mpuHIMNUanbHas Cxema cTabuioMeTpa W Kakve YC/IOBUSI HAK/IabIBAlOTCS Ha

HanpspkeHWs U JeopMariuy B Heii? Kakum 06pa3om BefyTCsl UCIIbITaHUs B cTabuimomeTpe?
BapuanT 3

1. CKONBbKO He3aBHCHUMBIX XapaKTePUCTUK CKUMAEMOCTU TPYHTa MbI [10/IydyaeM MPU UCIIbITAHUU
B 0/IOMETpe, B CTaOH/IOMeTpe U TIPU IIITAMITOBLIX UCTIBITAHUSIX ?
2. B yeM 3ak/1r04ar0TCA LITaMITOBbIe UCTIbITaHUA? Kakue uX OCHOBHbIE JOCTOUHCTBA?
3. UTo Takoe rpeccruoMeTp, KakoBa ero cxema?
4 Yro Takoe Harnop? KakoBa ero pasmMepHOCTb?
5. Kakoe naBieHue co3zaer cTo10 BOzbI BICOTOM 1M?
Bapuant 4

1. OZVMHAaKOBBI WM pa3/IMuHbl HAMopbl B COCYZe Ha IMOBEPXHOCTHM BOJABI U Ha AHe cocypna?
OJvHaKOBBI WM Pa3J/IMUHbI [aBJIeHUs B BOJle B 3TUX TOUKAX?
2. YUto Takoe rpasueHT Haropa? KakoBa ero pasmepHOCTb?
3. 3amumiuure 3akoH [lapcu. KakoBa pa3mepHocTb Ko3dduimenTta ¢uibtpanuu? OT yero oH
3aBUCUT? YTO Takoe HauabHbIN IpaZiuieHT GUabTpaLuu?
4. ChopmyupyiiTe 3aKOH CABUTA [I/Is1 TleCYaHbIX TPYHTOB.
5. ChopmynupyiiTe 3aKOH CABUTa JJisl MbL1€BaTO-TIMHUCTBIX TPYHTOB.
BapuanT 5

1. N306pa3uTe rpaduk caBUra Jijist ecuaHbiX IPyHTOB.

2. M306pa3wute rpaduk caBura Jisi MbUIeBaTO-TJIMHUCTBIX TPYHTOB.

3. Kakue xapakTepyuCTUKY TPYHTOB OIpeZesIsitoT IIPU CABUTOBBIX UCITBITAHUSX, YKaKUTE UX
eIJMHULIbI U3MepeHMUs.

4. Uto Ha3biBaeTcsi K03 duiieHTOM OOKOBOTO /laBleHHtsl TPYHTa, OT Uero OH 3aBUCHUT U KaK OH
cBsi3aH C Ko3¢pdurpentom ITyaccona?

5. B Kakux KoopivHaTax u300pakaeTcsi KOMIIpeCCHOHHasi KpuBasi? Kakoil BUJ uMeeT
3aBUCHMOCTb MeX/y OCaJIKOW IITaMIla OZlOMeTpa M BbI3bIBaIOLLel ee Harpy3Kou (HauepTure

rpaduk).
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3amura s1abopaTopHbIX paboT (codecegoBaHue) 10 MOAYJIIO 2

1.Yt0 Ha3bIBaeTCsi CKUMaeMOCTbIO TpPyHTa?

2.Y9T0 TaKkoe KOMIIpeCCUOHHOe CxKaTre?

3.Ha3oBuTe xapakTepUCTUKU CKUMaeMOCTH IPYyHTa.

4.Kak moArotaBimMBarOTCst 00pasibl K KOMITPeCCHOHHBIM UCTIBITAaHUSIM?

5.KakoBa nocsiezioBaTe/iIbHOCTb KOMIIPECCUOHHOTO UCIIbITaHUS TPYHTA?

6.UTo nMprHUMaeTCs 3a KpUTEpPH yCI0BHOM cTabuin3arnuy eopMaliiy TpyHTa?
7.Kak rnpousBogutcsi 06paboTka pe3yabTaTOB KOMIIPECCHOHHBIX WCTIBITAHUNA?
8.Kakue cTposiTcst rpaMKu Py UCTIBITAHUM FPYHTA Ha CKaTue?

9.Kak MOXHO CyJuTb O CTelleHW C)KMMaeMOCTU TPYHTa MO BHUAY KOMIIDECCHOHHOW KPUBOW?

10.Yto Takoe ynpyras 1 octaTouHasi Aepopmariuu rpyHTa?

11.B KakuxX HWH)KEHEepHBbIX pacyeTax MCIOJIb3YIOTCS XapaKTepUCTUKHA CKUMaeMOCTH TDYHTOB?

12.Ha30BHTe NIPOUHOCTHbBIE (CABUTOBbIE) XapAKTEPUCTUKH FPYHTOB.

13.Kakue CylLeCTBYHOT MeTO/bI OIpezie/ieHusl COIPOTUBI/IeHUS CABUTY?

14.Kora npuMeHsieTCs MeTO, HEKOHCO/IMAMPOBAHHOIO CABUra?

15.B ueM CyL[HOCTb MeTO/ia KOHCOIMAMPOBAHHOIO CABUra?

16.Kak rnpoBouTCA UCTIBITaHME TPYHTA 10 METOAY HEKOHCOIMAUPOBAHHOIO CABUra?
17.Kak nipoBoguTcsi 06paboTKa pe3y/IbTaTOB CABUTOBBIX UCITBITAaHUMA?

18.Kak oripesie/TuTh TUTI TPyHTA T10 BHeIlIHEMY BUAY mpsMoit T = f(p)?

19.0T yero 3aBUCAT 3HaUeHUS CABUIOBBIX XapaKTEePUCTUK IPYHTOB?

20.I'me ucronbp3yrTCs MPOYHOCTHBIE XapaKTePUCTUKU TPYHTOB?

21.ITof Bo3AeiicTBYEM KaKUX (DAKTOPOB MOT'YT U3MEHSITHCSI BeTMUMHBI ¢ U C?

KomvmnbrorepHoe TectupoBanue (TCk) Moayns 2.

KoMmnpeccuonHasi KpuBasa rpyHTa (u3MeHeHue Ko3(g¢uuyueHTa NOPHCTOCTH

BO3pPaCcTaHUM YIUIOTHSAIOIIETO0 /JaB/IeHUs1 COOTBeTCTBYeT rpaduky ...

+

€y

&)

e) npu
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0 P

3akoH YIUVIOTHEHUSA TI'PYHTA BbIPAXdeTCA 3dBHCHMOCTBIO , rjae p{. -

S. .

YIUVIOTHAKOIIEE NaB/IEHHE, ! — ocapka I'PYHTA OT [JAdBJ/IeHUsA P 5 h — BBICOTaA 06pa3ua
My . W

I'PYHTa; — K03¢(PuLHeHT O0THOCHTETBHOM CKHMMAeMOCTH TPYHTa; —BJ/IQJKHOCTb

e
I'PYHTaQ, 0 _ Had4d/IbHOEe 3Hd4YeHue KOB(b(l)I/II_[I/IEHTa MNOPUCTOCTHU I'PYHTA.

m -p _i
N ¥ I ,II?

mlr 'p{- -

mlr'p{-: -W

%
Lz L=

%'pfli

Typed
ITo 3akony KysoHa mnpeje/bHOEe CONPOTHB/IEHUE CABUIY "9 cpsasuoro rpyHTa

paBHO , [Jie ¢ — yJe/ibHOe Cliell/IeHUe, ¢ _ yroJi BHyTPpeHHero TpeHusi FPyHTa,

a.
— BE€PTUKAJ/IbHOE 1daB/I€eHHUE, “ — NPpUPOJHOE aB/IEHHUE B I'PYHTeE.
Lo igp+c
c-tg@
(o +c)-1go

O -IgQP+cC

o
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JnA TPYHTOB €O CTPYKTYPHOW NPOYHOCTHI0 MOXXHO BbIeTUTH (ha3bl HANpPsHKEHHOIo
COCTOSIHUSA, B KOTOPBIX MPOABJIAIOTCA JehopMaLiyH ...

+yTipyrve W ymnpyroro Toc/iae[eiCcTBUs; YIJIOTHEHHSI U MECTHBIX CJBUTOB; MHTE@HCUBHBIX
MECTHBIX C/IBUT'OB U yTIJIOTHEHUSI; BHITTUPAHUS

yTpyTrHe; YIJIOTHEHUS] U MECTHBIX C/IBUTOB; BBITMPAHUS

yrOpyrue; YIUVIOTHEHUs W MECTHbIX CJBUTOB; HWHTEHCUBHBIX MECTHBIX CABUTOB U
YIUJIOTHEHUS 110 CTOPOHAM OT 30H TUIaCTUUecKuX AedopMariuii

ynpyTye; UHTeHCUBHBIX MECTHBIX CIBUTOB, BBITMPAHUS

KoMnpeccuonHasi KpuBasi 0OTpakaeT 3aBHCUMOCT ...
0CaJK{ IPyHTA OT BHELLIHETO /aBJ/IeHus
TIOPYCTOCTH I'PYHTA OT YIUIOTHSIOLLEro J1aB/eHUst
+K03(duLeHTa MOPUCTOCTH IPYHTA OT BHELLHET0 YIJIOTHSIOLLETO JaB/eHus
K03 puLiieHTa MOPUCTOCTU IPYHTa OT ero BJAa’KHOCTH

. . E
ITo pPe3y/ibTdTdM KOMIIPE€CCUOHHBIX UCIIBITAHUU MOAYJ/Ib 0611181/1 ]I[E(l)OPMal]I/II/I 0

BbIUHC/IsIeTCA 10 hopmyIie , Tie B_ K03((UI[HeHT yueTa monepeyHoro

m &, e
paclIMpeHus TPyHTa, U — Ko3(Qdunuent oxumMaeMocTd, U - 13 _ gko3unueHTHI

MOPUCTOCTHU FPYHTA B MIPUPO/HOM M PBIX/IOM COCTOSIHUSIX, * — y/Je/IbHbIA BeC PyHTa.

)6'(1+€ﬂ11x}

i

f-(1+e)

gy

B-(1+e)

ar
[
i

y-(l+ep)
My

Pe

JlaB/ieHHeM CBA3HOCTH * ¢ B IJIMHUCTBIX TPYHTAaX Ha3bIBAIOT /JaB/IeHHE, ...
pa3BHBaroILleecs B TPyHTe OT COOCTBEHHOI0 Beca
+CyMMapHO 3aMeHsitol1lee JieliCTBUe BCeX CUJI CLieTIeHHs
BO3HUKalolllee B TPYHTe OT BHeIlIHel Harpy3Ku
BO3HHUKaloIllee OT Beca TTIOPOBOU BO/bl

N3meHeHnne Ko3¢¢uieHTa MOPUCTOCTH YIUIOTHEHHOr0 00pa3na rpyHTa MOC/Ie CHATHSA

€ o
AAB/IEHUs COOTBETCTBYeT rpaduKy ... (rjae € — ko3pdunuenT nopucrocry; U — HaYATBHBIN
K03(pHUIUeHT NMOPUCTOCTH; P— /laBJIeHHe)
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i

3aKkoH YIUIOTHEHHsI TpyHTa uMeeT (OpPMY/JHMPOBKY: NpPH He0OJbIIMX H3MeHeHUSX
YIUIOTHAIOLIMX /JaB/IeHUI U3MeHeHue
K03 duieHTa MOPUCTOCTH TMPSIMO MPOTIOPLIMOHA/IEHO U3MEHEHUIO BIa)KHOCTH TPyHTA
0CaJK{ rPyHTa MPsIMO MPOIOPLIMOHATILHO U3MEHEHUI0 BJIa)KHOCTU FPyHTa
MOPUCTOCTH FPYHTA MPSIMO MPOMOPLIMOHATBHO U3MEHEHHIO /1aB/IeHUs
+K03(duLeHTa MOPUCTOCTH MPSIMO MPOTOPLIMOHAIBHO U3MEHEHUIO /1aB/IeHUs

HcnbITaHHe TPYHTOB Ha OJAHOOCHOE CKaTHe MPOBOJUTCS C MOMOIIBIO ...
30H/a
crabumomeTpa
+omomeTpa
IITamra

C yBe/lMueHHeM YIJIOTHAIOLIEro /1aB/IeHHs Ha IPYHT K03()GHULIHeHT MOPUCTOCTH. ..
oCTaeTcss HeU3MeHHBIM
+yMeHbLIAeTCs 10 HeJIMHeWHOW 3aBUCMMOCTH
YMEHbIIaeTCsi TI0 JIMHEMHOW 3aBUCUMOCTH
yBeJIMUMBAETCS

Ilpu cHATHM YIUTOTHSIOIEl Harpy3KHy Ha YIUIOTHEeHHbIH NMpe/BapuTe/IbHO 00paser| rpyHTa
K03(pUIUEeHT NOPUCTOCTH. ..

yBeJIMUMBaeTCs [J0 HaualbHOIO 3HaueH!s

0CTaeTCsl HeU3MEHHBIM

yYMEHbBILAeTCst
+yBe/IMUMBaeTCsl, He I0CTUrasi HauaJbHOTO 3HaUeHHsI
Ko3((uuuenT OTHOCHTeILHOH CKHMaeMOCTH % paBeH ... (rge 'U— Ko3(dumuenT

€n Sy

OKHMdeMOCTH I'PDYHTA; — HaYa/IbHBIA KOBq)(l)I/II]I/IEHT MOPHUCTOCTH, " — 0CajKa IpPyYHTa

npu jaBjieHnu £ ; % _ Bpicora oOpasna rpyHra)
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Mopynb o0mieii AeopManuu rpyHTa HCIO/IB3YeTCs /IS pacyera ...
yCUIUM B Tesie pyHjaMeHTa
HanpsbKeHU B CKUMaeMOM ToJILle
HarpsbkeHul 1oz, pyH1aMeHTOM
ocaZiku pyHAaMeHTa

Mopayns obmeit aedopmanuu rpyHTa Fq onpe/e/isieTcs MO pe3y/ibTaTaM IITAMIOBBIX
ucnbiTaHu mno ¢opmyne ... (rae Y- ko3ddunuent Ilyaccona; “— 0Ge3pasMepHbIi

Ko3¢PunuenT, 3aBucALUi 0T (PopMbI MOAOCIIBHI IITAMIIA; d_ AUaMeTp IUTaMIIa; AS_

NnpupameHue 0oCalKu 0T H3MEeHEeHUd 1daB/I€EHUA ).

wed - Ap
1-vi)-AS

AV ewed 2P
+(1 vz)wdﬁs

w - Ap

h-v?)d-AS

{ ) ﬂ,

ll_yz].m.—p

d - AT
Ko3¢ddunuenT oTHOCUTEIBHOM CKUMAaeMOCTH FPYHTA UMeeT Pa3MepHOCTb ...

klla
+kIla™
0e3pa3mMepHBIH
kKH

Ko3¢ddunueHT ©OKMMaeMoCTH IPyHTa PaBeH OTHOIIEHHUIO ...
+u3MeHeHUs1 K03 duieHTa MOprUCTOCTH K BeJIMUMHE JeUCTBYIOIIETO /aB/IeHuUs
JIeVCTBYIOIIIETO /IaB/ieHNs K BeJTMUMHe N3MeHeHUs KO3 PHLMeHTa OPUCTOCTU
Havya/JLHOTO KO3(pUireHTa TIOPUCTOCTH K JeUCTBYIOIEMY JaBIeHUIO
Jedopmaly TpyHTa K JeMCTBYIOIIEMY AaB/IeHHUIO

Tioda

3aBHCHMOCTD npeje/jibHoOro COITPpOTHUBJ/ICHUA CABUTY oT BE€PTUKA/IBHOTI'O
COKHMAIOIIEro HanpsHKeHnu s o AJIA CbIIMIYYHUX TPYHTOB UMe€ET BU]]
Trpen
I
2 .3
/ -4
- /
(4] 4]
4
2
1
+3
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HcnbiTaHue CBA3HOTO FPyHTA Ha CABHMI MO KOHCO/IMAMPOBAHHO-/[PeHHPOBAHHON cHUCTeMe
npejycMaTpHuBaeT NpeABapyuTe/IbHOE ...

+yT/IOTHEHHe TPyHTa HEKOTOPBIM JjaBJIeHHe

YIUIOTHEHHe I'PyHTa [jaB/ieH’heM, COOTBETCTBYIOIIUM ITPUPOSHOMY

yBJIa)KHEHUE TPYHTa /10 TI0JTHOTO BOJOHACKILLeHUS

yBJI&)KHEHHE TPYHTa /10 BJI&)KHOCTU Ha TpaHuLie TeKy4YeCcTH
C yBe/lMYeHHEM YIJIOB BHYTPeHHero TpPeHHUsi TPYHTOB Ipeje/JbHOe COMPOTHUB/IEHHE
TPYHTOB C/ABHTY.

He U3MeHsIeTCsl

yMeHbIIaeTCst

rcyesaer

+yBeJIMUUBaeTCs
PacuyeTHble 3HaueHUs] MPOYHOCTHBIX XapPaKTePUCTHK ¢ U C ONpeje/sAlTCA JeeHHeM

COOTBEeTCTBYIOI|ell HOPMAaTUBHON XapaKTePUCTHKHU Ha K03 ¢uiiyeHrT ...
yCJi0BUM paboOThI TPYHTA
OJJHOPOJHOCTU IPyHTa
BapHaLUU Ompe/ie/isieMOl XapakKTepUCTHUKU
+Ha/|e>KHOCTH TI0 TPYHTY
JAns ¢a3pr ynpyrux pedopmaiuii rpyHTOB XapaKTepHO Bo3pacTaHue jAedopManuu
MPOMNOPIHOHA/ILHO YBE/THYEHHIO ...
Moayns gedhopMaruii
B/IQ’KHOCTH TPYHTa
MOPHCTOCTH TPyHTA
+naBeHUs
PeiieHusi TeoOpuM ynpyrocTu nNpuMeHUMbI /ISl TPYHTOB
TIpY 3arpy’>KeHUU Harpy3KoH, MpeBbIlIarolell pacueTHOe COTIPOTHBIIeHHe rpyHTa R
B (ba3e pa3BUTHSI MHTEHCUBHBIX AedOopMalivii CIBUTOB U YIIJIOTHEHUS
+B (ha3e MMHENHOM Ae(OpMUPYyEMOCTH
B (pa3e BbITIOpa
Ilpu onpejiesieHUH HANIPSDKEHUHM B MacCHBe MPHHATO ONYIIeHUe, UYTO TPYHT ABJ/IAETCHA
3epHUCTBIM
aHU30TPOIMHBIM
+CIIJIONIHBIM TeJIOM
BO/IOHACKILL[eHHBIM
Ynpyrue fedopmaiiuu B rpyHTe pa3BUBalOTCsA NPU Harpyske,
COOTBETCTBYHOLIIeN (pa3e CABUTOB
COOTBETCTBYHOILIel ¢ha3ze BbIMUPaHUs
paBHOW Haya/IbHOW KPUTHUYECKOW Harpyske
+He MpeBbILlIaLel CTPYKTYPHYIO POUHOCTh FPyHTA

3akoH /[lapcu  ompeje/nsieT CKOPOCTh  [JBWKEHHSI BOAbI B  TIPyHTax Mo

kg

]

¢opmyne , rpe — TU/paB/JIWYeCKUN TpPajUeHT, - K03 PpunueHt
¢punbTpanum, e — Ko3ppuuenT nopucrocty, Sy _ K03(pUIUeHT BO/JOHACHILIEHNS.
kp- S,
i-5,
kg-i
Ko
e-i
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Tab6mmna 4 — Kpurepun orjeHKH cOpMHUPOBAHHOCTH KOMIIeTeHI{HI

Koa u HauMeHOBaHMe

KpuTepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UN

WHAMUKAaTopa (4acTv KOMOETeHLMK)

JOCTUKeHUS Ha 6a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHe
KOMIIeTeHLIMH (4acTh COOTBETCTBYeT OL|eHKe COOTBETCTBYeT COOTBETCTBYET OL|eHKe

KOMITeTEHLUH) «y/IOBJIETBOPUTE/ILHO» | OI[eHKE «XOPOILIO» «OTJIMYHO»

50-64% ot 65-85% ot 86-100% ot
MaKCUMaJbHOro Oasuia MaKCUMaJIbHOT'O MaKCUMasbHoro 6asia
Banna

OIIK-1.1. 3HaThb:
BrisiBnenue U | OCHOBHBIE TOKa3bIBaeT 3HaHWe | CBOOOJHO  Omepupyer
KJ1accupuKalys MeXaHUUecKue 0 MeXaHUYeCKHUX | TepMUHaMU v
(bu3nuecKrux U | XapaKTepUCTUKU CBOMCTBax rPyHTOB, | MIOHAATHUSIMU TI0  TeMe
XUMHYECKUX TPYHTOB, UMeeT oOiiiee | orepupyeT MOAYJISA
TMPOLIeCCOB, rpe/iCTaBeHue 0 | TepMUHaMH u
MPOTEKALMX  Ha | 3aKOHaX MEeXaHUKH | TIOHATUSIMU
00BeKTe TDYHTOB JVCLIATIJTUHBI
ripogeccoHa/IbLHOM YMeTh:
AeATe/IbHOCTH. B OCHOBHOM OLI€EHUBAThH | C JIOCTaTOUHO | crlocobeH C  BBICOKHM
OIIK-1.2. MeXaHHUUeCKHe BBICOKO# Jlo/iel | ypoBHEM
Onpezesnenue XapaKTepUCTUKU CaMOCTOSTEILHOCTH | CAMOCTOATEIBHOCTHU
XdPdKTEPHUCTUK TPYHTOB u C | OLleHMBATb dHa/IM31POBATh
(usnueckoro HeOOoJbIINMU MexaHuuecKue II0JTy4YeHHbIe
rnporiecca (sBieHus), 3aTpyJHeHUsIMH [aBaTh | XapaKTepUCTHKU MeXaHHuueckue
XapaKTepHOTO  JJIA | onpezeneHue WX | TPYHTOB, JlaBaTh | XapaKTePUCTHUKH
00BeKTOB CBOMCTBaM orpejieneHre UX | TDYHTOB U OIIpeJeNsiTh
npodeccroHaIbHON CBOICTBaM UX CBOICTBa
JedaTe/IbHOCTH, Ha Bnagern:
OCHOBE OCHOBHBIMM HAaBBIKAMU | HaBbIKAMU HaBbIKaMM TMPOBeEeHUs
TeopeTrn4eckoro B TpOBeJIeHUH | MPOBeJeHus nabopaTopHBIX
(9KCrepUMeHTANIbHO | j1aGopaTOpHBIX 71ab0paTOPHBIX WUCTIBITAHUA ~ TPYHTOB,
T'0) UCC/IeJ0BAHUSI. WCIbITaHU TPYHTOB, HO | UCTILITAHUM TPYHTOR TIpeAbSBIISIET
OIIK-1.4. He COBCeEM  TBepJo | B OT4YeT( NperofiaBaTeso
IIpeacraBienne B/IajleeT  MaTepuasioM, | PUCYTCTBYIOT 0(OpMJIEHHbIN OTUYeT C
6a30BbIX A1 | ipu oTBeTax [OMycCKaeT | HeOoblIre 1K(dpOoBbLIMHU U
NpodeCCHOHAEHON MaJioCylljeCTBeHHbIe TOTPeLITHOCTH, rpapuyecKuMu
chepsl  pusnUeCKHX MOTPELIHOCTH, OTBeTax  JOIyCKae| pe3yJbTaTaMu OMNbITOB
rporeccos Y | ycKa)keHUs JIOTHUeckou | HeGosibilie TIpo0Oesib] co cxeMaMu MIPHOOPOB U
SIBJIEHUIT B BUJE | [j0c/ie;0BaTe/IbHOCTH, He UCKaKawlye er( TeKCTOBbIMU
MaTeMaTHYeckoro(u | ge TOYHYIO | COZEP>KaHUS. MOSICHEeHHUSIMU,
X) ypaBHeHusi(1). apryMeHTaLu0 MPaBUJILHO U JIOTUYECKH
OIIK-1.6. TeopeTUYeCcKHX CTPOIHO M3/1araeT
Pemrenue T10JIOYKEeHUH yueOHbIM MaTepHall.
WH)XEHEPHBIX  3a/la4 | yCcrbIThIBAET
c NOMOIIBIO | 3aTpyAHEHUS rnpu
MaTeéMaTHaeckoro | orgerax Ha  BONPOCHI
annapaTa BeKTOPHOH | mperiozaBaressi.
anre0Opsl,
aHa/IUTUYECKOU
reOMeTpHH.
OITK-1.8.
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O6paboTtka
pacueTHBIX U
9KCITePUMEHTA/TbHBIX
JAHHbIX
BEPOSITHOCTHO-
CTaTUCTUYECKUMU
MeTOo/JaMU

Mogayns 3. OnpepesieHue HaNpsDKeHUU B MacCUBe FPYHTAa
KonTtposnbHas paboTa.

BapuanrT 1
1. Kak BBIUMC/IUTH BepTHUKA/IbHbIE HAMIPSDKEHUSI B MACCHBE TPYHTA OT ero cOOCTBEHHOTO Beca U
yeMy OHU pPaBHbI?
2. CriefiyeT /i1 yUUTHIBaTh ie()OPMaL[iK TPYHTA OT ero COOCTBEHHOTO Beca U B KaKUX CTydasix?
3. Uemy paBHbI OOKOBBIE HarpspKeHHWs] OT COOCTBeHHOro Beca TpyHTa? UTo Ha3bIBaeTcs
K03 duipieHTOM GOKOBOTrO JIaB/IeHHsI TPYHTA B YCJIOBUSIX €CTECTBEHHOTO 3aseraHusi? MoxkeT /iu
K03 uiiieHT GOKOBOTrO [aB/IeHHs] TPYHTA B yCJOBUSX €CTeCTBEHHOTO 3ajieraHusi ObITh Ooree
eJUHULIbI?
4. HaueptuTe >MIOpy pacripejie/ieHUs BepTUKa/lbHbIX HampsyKeHW B MacChBe TpPyHTa OT
CoOCTBEHHOrO Beca:
- ecu cBepxy Oosee JIeTKU TPYHT;
- ec/u cBepxy Oosiee TsKeNbli IPYHT;
- TPy Ha/JIMYuM B CJI0€ YPOBHS M0/I3eMHOM BOJIbI;
- IIpY HaJIMuMy BOJOYyIIOpA.
5. Kakue OCHOBHbIe 10JI0KeHHs TIPUHATHI B TEOPUM yIIPYroctyu? Kakue OCHOBHbIE M0JI0KeHUs
TIPUHSITBI B TEOPUU JIMHENHO-/je()OPMUDPYEMBbIX TesT?

BapuanT 2
1. Uem Teopust TMHENHO-e()OPMUPYEMBIX TeJT OTJIMYAeTCs] OT TEOPUM YIIPYTOCTH?
2. PelieHre Kakoy 3a/iauv TeOPUX YIIPYTOCTH /IS TTOJTYTIPOCTPAHCTBA SIB/SIETCSI OCHOBHBIM? Yem
00yc/ioB/IeHa BO3MOXKHOCTh WCITO/Ib30BaHUsSL €T0 il PeIIeHHs APYTUX TMPAaKTHUECKH BaXKHBIX
3a71a4?
3. Uemy paBHBl HamnpsbKeHWs HeNOCpeJCTBEHHO TM0J, cocpefoToueHHOW cumon? Kakoe
MpeAro/ioKeHre [Jle/laeTCsl B OTHOLUEHWM 30HbI, PACMOJ0KeHHOW HeIMOCPeCTBEHHO Y
COCpeJ0TOUEeHHOM CUIIbI?
4. KakoBbl rpaHUYHbIE YCIOBUSA B 33/laye 0 COCPeIOTOYEHHOW CUJle Ha TOJIyTPOCTPaHCTBe?
5. Kakum o0pa3oM HampspkeHWe Or 3aBUCHUT OT yTja, pajuyca, BeTWuuHbl CU/bI? CKOJIBKO
KOOp/JMHAT y4acTBYET B pellleHUH 3TOW 3a/jaud U Kakue?

Bapuant 3
1. I3 kakux ycsioBuii onpesiensieTcst Ge3pa3MepHbIii Ko3pduiieHT B hopMysie /s Gr B 3a/jaue 0
COCpe/IOTOUEHHOM CHUJie Ha TOJIyPOCTPaHCTBe?
2. Kak nosyuuTh HamnpsbkeHue Gz, 3Has HallpsbkeHue Gi?
3. Kako¥ BUJ, MMEIOT 3MI0PbI HAIPSKEHUM G B 3a/laue 0 COCPeflOTOUeHHOU cue?
4. Kak ciefiyeT MpoCyMMUPOBaTh HaMpsUKeHUs], eClU JeNCTBYIOT HeCKOIBKO COCPe0TOYeHHbIX
cun?
5. B uem 3akitouaercs npuHLun CeH-BeHaHa B Teopyuy yripyrocTu?

Bapuant 4

1. Kakum 06pa3oM ocCylecTBUTh MepeHOoC Havaja KOOPAMHAT TMPH [eMCTBUU COCpeloTOueHHOM
CWJIBI B CJIydae IPOCTPaHCTBEHHOU 3a/iauu’?
2. Kakue Ge3pa3mepHble KOOPWHATHI MOYKHO BBECTH B C/lydae TJIOCKOW 3a/laud MpH 3arpyske
YaCTU MOBEPXHOCTH MOJIYTVIOCKOCTA PaBHOMEPHO pacrpefie/ieHHOM Harpy3koun? Kakou yrosn
Ha3bIBaeTCs “yrjioM BUAUMOCTH” U roueMy?
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3. Kakue HamnpspkeHUsT Has3bIBalOTCs IJIaBHBIMU HOPDMaJbHBIMA UM Kakue [JIaBHbIMU

KacarenbHbIMA? CKOJIBKO TJIaBHBIX HallpSDKEHWM B IJIOCKOM U CKOJIBKO B MPOCTPaHCTBEHHOU

3ajavuax?

4. YTo Takoe W30/IMHWW HaMNpsPKeHUW M KaKOW BUJ| UMEIOT WM30JIMHUM T/IaBHBbIX HAMpsyKeHUMW B

C/lyyae TJIOCKOW 3a/lauM, KOT/la Ha yyacTKe T'PaHULbl [MOTYIIJIOCKOCTH MPUI0XKeHa paBHOMEDPHO

pacnpe/ie/ieHHasl Harpys3ka?

5. Kakoii BUJi UMEIOT 3MI0Pbl BePTUKAIbHBIX HOPMasbHbIX HaNpsyKeHUM G, B C/lyyae M/I0CKOU

3a/lauM, KOI/la Ha y4yacTKe IpaHuLibl [IPU/IOKeHa paBHOMEPHO paclipefie/ieHHast Harpy3ka?
BapuaHnT 5

1. Kakue 6e3pa3mepHbie KOOpAWHATHI TPpUHATH B HopMax (CHwuIT) a/ist pacueTta HarpspKeHU?

2. Ilpyu kakoMm 3HaueHMM n=I/b, cuMTaeTcs, UTO HamNpsUKeHUs] G, B TMPOCTPAHCTBEHHOW U B

TIJIOCKOM 3aZiauax MpakTUYeCKu MOXKHO CYMTATh COBMAAAIOLLIMMU?

3. Kakum oOpa3om Oyger TpaHCHOPMHUPOBAThCS 3IIOPa BEPTHKA/IbHBIX HAMpSDKEHUH G, B

cyvae, eI OJHa Y Ta ke paBHOMEpHO pacripe/ie/ieHHasi Harpy3Ka Ha ITOBePXHOCTH TMPUIOKeHa

B IpeJiesiaXx KBaJpara, MpsiMOYyTro/ibHUKA, JIeHThI TIPY OJHON U TOU ke II1pUHe b?

4. KakuMm o0pa3oM BiHsieT Ha 3MIOPy G, TIPM MECTHOW Harpy3ke HajMuhe >KeCTKOTO

MOCTU/AOLLEro Cos?

5. Kakum 06pa3om pacripe/ie/isitoTCsl HarpsDKeHUs G, T10/], TTO/IOLIBOM »KeCTKOro mramma? Yemy

PaBHBI peakTHUBHbIe HarpsDKeHUsl MoJ Kpaem Lutamra? YeMy paBHbI peakTHUBHbIE HalpPsDKeHUs!

T10/1, CepeJHOM JIEBHTOYHOI'O Y KPYTJ/IOr0 YKeCTKUX IITaMIT0B?

PacuerHo-rpajduueckas pabora, Tema 1 OneHKa HanpspKeHWI B MacCHBe TPyHTA
BapuanTs! 3ajaHuii 1peficTaB/ieHbl B METOJUYECKMX yKa3aHHsAX Ha BblrosiHeHue PI'P.

KomnbiorepHoe TectupoBanue (TCk) Moaynb 3.

IIpu omnpepeneHUM HanNpsDKeHUN B TPyHTe YUUTHIBAETCS JONyIeHHe, 4YTO TPYHT
AIBJISAETCA ...

aHU30TPOMHBIM MaTepraioM

BO/JOTNIPOHHUILIaeMbIM

MaoCKUMaeMbIM

+CIUIOIIHBIM TeJIOM
IIpu MH)KeHEepPHBIX pacyeTax 0CHOBAaHHWI MPUHATO, YTO HANPSDKeHUs 0T COOCTBEHHOr0 Beca
rPyHTa CUUTAIOTCA ...

BO3pacTarIlMMU B 3UMHee BpeMmsi

+CTabUIM3KMpOBaBIIMMUCS

BO3paCTarOIIMMU OC/Ie TOCTPOMKU COOPY KeHUs

o,
Ilpu ompeje/ieHUH BePTUKA/JIBLHOT0 CKMMAIOIero HampspkeHHs < B MaccuBe IpyHTa (c
LT

o Vs . E
XapaKTepHCTHKAMH: YAeIbHBIN Bec / ° BIaXHOCTH W, Moy Ih 061uX fedopmanuii ~ V) B
Touke M Ha TrAyOMHeZ OT TNPOU3BOJIBHON  pacnpeje/ieHHOW HAarpy3K IO

[
-

o :EK--

z

dhopmyie I= (rie n-— uYKMCIO 3/IEMEHTOB, HAa KOTOpbie pa30uBaercs

P
IUIOIIAIKAa 3arpykeHus; ' — cocpeJjoTOYeHHass CWa B LeHTPe KaXAOro 3J/ieMeHTa,
nojiyyaeMasi KaKk nmpou3BeJeHHe IUIOIIa/{4 3/IeMeHTa ¥ MHTeHCHBHOCTH pacripe/ie/IeHHOMN

K; .
HAI'PY3KH B I€HTPe€ 3/IEME€HTA; L K03(l)(1)l/[1[PIEHT AJIA 1-TO 3JIEMEHTA, LEHTP THKECTH

24



F; <
KOTOPOr0 HaXx0/JUTCSA Ha FOPH30HTA/ILHOM PAacCTOAHUM ' OT paccMaTpuBaeMou Touku M)

K i
K03 durpeHT 3aBHCHT OT ...

&

+ Z
W

z
‘EEI
z
4

Z

Ha pucyHke mnoka3aHo pacmnpejeseHHe B TPyHTe OT I10JI0C000pa3sHOil pPaBHOMEPHOM
Harpy3K# U30/IMHUM HANPSDKEHMH ...

b q
-2b -b Y Y VY Y b 2b 7
0,9 )
5 b
\‘f),,j )[7
0.2 3h
4b
5b
(), 1¢
\// 6b

HOPMaJTbHBIX TOPU30HTA/IbHBIX
+BepPTUKA/IbHBIX CKMMAFOIINX
OT Beca rpyHTa

Kacare/bHbIX

JiNA HeoJHOPOAHOr0 HAIUIACTOBAaHMA TPYHTOB C 3aj/ieraHMeM B Tmpejesnax rayOuHbI h
) .
KO/IMUeCcTBa C/10eB FPyHTa N C UX TOJIIMHAMHU ' M y/ie/IbHbIMH BecaMH ' !, yAe/IbHbIMU

v Vo
BecaMH YacTHI[ rpyHTa ‘ *{° yjelbHBIMH BecamMu Cyxoro rpyHta ‘4! B Kaxjom ciioe,
NMPHUPOJHOe AaB/IeHHE Ha ry1youHe h onpejesnsiercsa ¢gopmyJioii ...
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O,
le/l orpefe/IeHUY HaNpsDKeHHss < B Touke M IPYHTOBOIo MaCCHMBd Hd l"J'[yﬁl/IHEZ oT
MNOBEPXHOCTU TI'PYHTA IIOJ AEﬁCTBHEM BepTHKaﬂbHOﬁ COCpE}I[OTO‘-IEHHOﬁ cuiabl P mo

K
o,=—-P
¢opmyne z K03 umuent K orpe/e/iAeTcst B 3aBHCHUMOCTH
»
oT , ITle ' —yaelbHBIA BeC IpPyHTa, W — BJIQXHOCTh TPyHTa, N —

MOPUCTOCTh I'PYHTA, I' — PAcCTOsIHKME OT JIMHHUU ieficTBUA cuiibl P 10 Touku M.

ruw
+ruz
run
e

‘Uz

B Touke M Ha T/yOuHe Z OT TIOBEPXHOCTH TPYyHTa BHYTPH 3arpy>keHHOTO PaBHOMeEpPHOM
Harpy3Kou q npsAAMOyroJibHMKa o cTopoHamMu b u | Ha TOBepPXHOCTHU rPyHTa BepTHKA/IbHOE

,LT_ = G-Zf
Haﬂpﬂ)KEHl/le OHPE}:[EJ]HETCH j100) (bopMy.T[e < , e -

Ky k. ko kg
ObITOBOE /|aB/ieHHe B TPYHTe Ha I/IyOuHe Z; = — k03¢ puULeHThI, 3aBUCALIHEe
0T Z U COOTHOLIEHHMsI CTOPOH NPSIMOYrO/IbHUKOB, Ha KOTOpbIe 3arpy)KeHHas IIoIIajKa
pa30ouBaeTcs mpoeKiued TOUK M Ha ropu30HTA/IBHYIO MJIOCKOCTh.
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1

Ilpun ompepe/ieHMM HaNpsDKeHWilT B TIPyHTe YUYMThIBaeTcs [ONyleHHe, YTO TPYHT
SIBJIAETCA ...
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BOZIOTIPOHULIaeMbIM
QHU30TPOIHLIM MaTepUuaIioM
MaJ/I0CKUMaeMbIM
+CIVIOIIHBIM TeJIOM

a.
Pacnpejie/ieHHe HaNPsDKeHHMIi 0T COGCTBEHHOro Beca BOJAOIPOHHMIIAEMOr0 FPyHTa 1 mpw

HA/TUYHUH MO/A3€MHBIX BOJ{ COOTBETCTBYET Hd PUCYHKe JIMHHUU C HOMEPOM ...
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VIIB
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o
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+ AN W

o
BepTI/lKaﬂbHOE HamnpsKeHue £ B TOuKe M Ha I‘JIYGI/IHEZ OT IUVIOCKOCTH TMNPU/I0KEHUA

HEeCKO/TBKHX BepPTHUKA/TbHBIX CHT P1:P2>---Pn onpe/e/IAeTcs mno
c,= P s P9s---
¢opmyne < ,rae " M _ gapOoIbIIAA U3 CHIT Pr:P2>---Pn
n
P2
_ 1 .
Pepad p"?p eo. — Tk
" — cpegHeapuMeTHyeckoe 3HaueHHe n I — ko3¢pdunuent,

. F; < r
3aBHCSAIIUNA OT Z U | — pacCTOSIHUSA OT JIMHUH JeMCTBUS P; J0 TOuKu M.

1 ¥
;Zl:kfpz'
1

— Kevin "Pepoon
Z
1
2

Z

]
Z k; p;
1

+

1
_gkmax " Proax
Z

. g .
Ilpu ompepe/ieHMM CKUMAaKOIUX HANpsDKeHHH < B MaccuBe IPyHTAa OT CIUVIOLIHOM
110/10C000pa3Hoii Harpy3KH, MeHSIIOLIEHCs 110 3aKOHY NMPSMOM, HCIO0/Ib3yeTcH ...
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'OCT 25100-95

3aKoH [apcu

3akoH Kyrnona
+HoMorpamma OcTepbepra

(o]
Zi
IIpHpoaHOe JaB/IeHHe ~° OJHOPOJHOTO TPYHTa B 3aBHCHMOCTH OT I/IyGHHBI h

XapaKTepu3yeTcs JUHUeH (CM. PUCYHOK) ...

0 Oy

h
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+2

o
Ilpu ompepae/sleHMH HanpspkeHHWs < B TOYKe M IpPyHTOBOrO MacCHMBa Ha IJIyOMHeE Z OT
MOBEPXHOCTH TIPYyHTa MOJ /elCTBHeM BePTHKA/JIbHONW COCPeJOTOUeHHOH CWibl P mo

K
o,=—-F
¢opmyie z Ko3¢dunuent K ompe/ie/ifeTcs B 3aBHMCHUMOCTH
ar
oT , ITle ' —yJnelbHbIM BeC IPyHTa, W — BJIQXHOCTb TPyHTa, N —

MNOPUCTOCTDb I'PYHTA, I' — PdACCTOAAHHE OT JIMHUHA AEﬁCTBHﬂ cuibl P A0 TOUKH M.

+ruz
.1;
Uz
run

ruw

HanpspkeHus1 0T COOCTBEHHOT0 Beca PyHTAa HAYMHAKTCS OT MOBEPXHOCTH ...
MO/I0IIBbI (hyH/IaMeHTa
+MaccrBa rpyHTa
M/IaHUPOBOYHOMU
TO/IOLLBBI PACTUTEBHOIO €10 TPyHTa

g
3aBHCHMOCTH BePTHKA/IHOTO MPUPOJAHOr0 JAaBJIEHUSA “? oHOPOJHOTO
BO/JONPOHMIIAEMOr0 TPyHTa OT rIyOuHbl h c yderom ypoBHs rpyHTOBBIX Boj (YI'B)
COOTBETCTBYeT JIMHUHU (CM. PHUC.) ...
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3aBHCHMMOCTDb BepPTHUKA/IBHOI'0 MPUPOJHOIO JaBJ/IeHUS % HeoHOPO/JHOTO

BO/IONPOHMI[AEMOro 0CHOBaHMs (C/ioH 2, 3, 4) oT riyOUHBI h ¢ yueToM yPOBHSI IPYHTOBBIX
BoA (YI'B) cooTBeTCcTBYeET JIMHMHU (CM. PHC.)

d e
\1
‘ L\ N\
oabcfk
oabels

+oabdmp
oabdmngq

_ " 3
IIpupopaHoe JaB/eHHe OT C/I0sI MecKa ToaIuHOoN h=1 M c yaenbHBIM Becom ¥=19%H/m ,
Ko3¢pPunuenrom nopucroctu e=0,7 U yAeJbHBIM BeCOM C Y4YeTOM B3BeUIUBAKILEro

” =11kH/m* .
AE€UCTBHUA BO/bI ¥ s> HAXOAALIEroCcsd HUXKe rOpru30HTd rPYHTOBOM BO/AbI, PdBHO ...

36,7 kIla
19 kIla
+11 kIla
6,5 kITa

BepTl/lKaﬂbHOE OKMMaIee HAIIPpsOKeHHWEe B TPYHTE Uz B TOYKeEe Ha I‘leﬁl/ll-le zZ 0T
k.

[

HECKO/IbKUX BE€PTHKA/IbHBIX COCPEJOTOYEHHBIX CHJI H, E:é, % pPaBHO ... (me

7

KOB(])(l)I/[]_(I/IEHT, 3a3ncamnﬁ 0T Z MU J-; i PaCcCTOAHUE OT TOYKH A0 IMHUUA ﬁ[EﬁCTBMﬂ CHJ/IBI

‘;-Ezj'; Pmax-Hanﬁonbmaﬂ U3 CUJI H, 1%, P3)
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k; z°
£
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BepTHKa/IbHOe CKMMAaIOIIee HanpsKeHHe B IPYHTe ° % B TOUKe Ha r/iyGHHe Z Mo LeHTpoM

NPsIMOYTO/IbHOM IUIOIQ/H CO CTOPOHAMH Im B, 3arpy)keHHOM paBHOMEPHO
pacnpe/ereHHoii Harpy3koii 7 , paBHo ... (rae @ - K03 puuuenr, 3aBucswMii ot Z, byl )

o
dg = E g
g, = -g-b-I
o
g, =—g-h-l
2
+ Uz =0g
Ko pumuenTst ki JJisl ompejie/IeHUsI BePTUKA/JIBHOI0 CKUMAIOLIEr0 HaIMpshKeHUusa B

rpynTe “Z B Touke Ha riyGHHe z oT 0GOH pacIpeae/IeHHON Harpy3KH Ha MOBEPXHOCTH

rPyHTa B mpejenax I/omajid A 3aBHCAT OT ... (rAe ' — pacCTOSHHe OT TOYKH 0 IleHTpa
TSDKEeCTH ! —T0 MpPAMOYro/IbHUKA, Ha KOTOpPbIe pa30uBaeTcs iomajb A)

Finin

+
e N B

Ilpu omnpeje/ieHUH HANPSDKEHUH B TPYHTe OT Pa3IUYHBIX HArpy30K HCIO0Ib3yeTcs
NPUHIUI CyNIepHo3ULiH, TO eCTh ...

+CyMMHPOBaHUSI HATPsDKEHU OT BCeX JIeCTBYIOIIUX Harpy30kKk

oripe/ie/ieHus HalIPsKeHUM TOJIBKO OT HaubOJBIIINX Harpy30K

orpeiesieHUs1 HAMpsDKeHU OT cpeHeapyu(MeTHUecKOro 3HaueHusi U3 psifia JerCTBYIOLNX

Harpy3ok
yueTa HanpshDKeHUH TObKO OT IOCTOSIHHBIX Harpy30K

Kosddumuent ke AJIS onpe/ie/ieHUs1 BePTUKA/IbHOI0 CKUMAIIEero HanpsHKeHUs B TPyHTe

Yz B Touke Ha rIyOMHe Z MOJ YIJIOM 3arpy)KeHHOr0 PABHOMEPHO Ppacrpee/IeHHOMH

Harpy3Kou q mpsiMOYro/JibHHUKAa CO CTOPOHaMH bul (£ 2 E7‘) onpejesercs B 3aBUCUMOCTH

oT ...
2z

=l o 2
=~
a

'Q—-..|N
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BepTI/IKaJ'IbHOE COKUMAaoIee HaIlpshHkKeHue B IPDYHTe YUz B Touke M Ha rnyﬁnﬂe Z BHe

KOHTypa MNPAMOYroJibHHKAa €O CTOPOHAMH by ! (JE > b ), 3arpy)KeHHOro paBHOMeEPHO
. . k .
pacrpe/e/IeHHON Harpy3Kou ¢, (CM. puc.) paBHoO ... (rae ! - Ko3¢gpunueHT, 3aBUCALUI OT

k .
Z M COOTHOIIEHHS CTOPOH NMPAMOYrojibHHKa abcM; "°¢ — ko3 punmenT, 3aBUCAIIMIA OT Z

k k
u cropon dcMe; ° — kodpduuuent, 3aBucAmmMi or z M cropoH eghM; ¢4
K03(uiueHT, 3aBucsammii ot 2 u cropon afhM)
1

b d .C
|
l
b :
|
|
I T 4,"
| I !
4 ¢ M
. g
Vepy —kpy + kg — kg ]
1 | .
E'l-.kcl _kcz +;C.s'3 _;Cc.q ]Q'
Yl sk vk -k )
+El.c]_c2 53_54,'9
1 \
Ell-."r(cl _’r{cz +’TC|:'3 _’rcc4 ]g‘b"ﬁ

B ycioBusix n10cKo0M# 3a{auy HaNPsDKEHHOT'0 COCTOSIHUSA FPYHTA HANIPSDKEHNS ...

OTIpe/iesIsitOTCS B IVIOCKOCTU KPOBJIU CJIOEB Pa3HOPO/IHBIX TPYHTOB

+pacrpesiessitoTCsI B OJHOW IJIOCKOCTH, B TEepHeHJUKY/ISIpPHOM HarpaBieHUU OHU WU
PaBHBbI HYJIXO, UJIK TOCTOSTHHbI

pacCMaTpUBAOTCSl B IJIOCKOCTSIX TIPUJIOKEHWS] BEePTHUKA/JbHbIX W TOPU30HTA/IbHBIX
Harpys3ok

paccMaTpUBalOTCS B TJIOCKOCTH, MepreH/IMKY/ISIPHON BePTUKAIbHOU Harpy3Ke

8)
BepTl/lKaﬂbHOE OKHMaIiee HAIpsDKeHue B IPpyYHTeE T B Touke M Ha rnyﬁnne 7 BHe

KOHTypa NPsAMOYro/JIbHMKA €0 cTopoHamMu b u L L Eb), 3arpy>keHHOr0 paBHOMEPHO
pacnpeje/ieHHOM Harpy3KoM q (CM. pUCYHOK)
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paBHO (rje ke — k03¢ dunueHT, 3aBUCAIIMA OT Z M COOTHOILIEHUSI CTOPOH NMPSAMOYT0/IbHUKA
abeM; kq; — ko3¢ duiuenT, 3aBucaimii ot z 1 ctopoH dceM

1
N E(kcl _kCE)'q

1
;(kcl—kcz)'q

1
Z(kc:l +k ;) q

1
“(ky +ke5)q

[R]

3HaueHHUsA BePTHKA/bHBIX HANMpPsDKeHHH MO LeHTPa/JabHOW ocu ¢yHAaMeHTa (CM. PHC.)

E=a:
z g rae ko3¢ dunueHT “ 3aBUCHT OT ...

b
NERERN NN

onpeaeslOTCs Mo opmyJie

Z A

wd

VA
+ ryOUHBI PacIiONIOXKeHUsT CJI0sI M OTHOLLEHHWsI CTOPOH 3arpy>KeHHOU TUI0LLaIKU
T10JI0’KEHUS] YPOBHS TPYHTOBBIX BOJ]
JKeCTKOCTU Y pa3MepoB MO/OLIBLI (PyH/jaMeHTa
r/1yOUHBI 3am0)KeHust hyH/AaMeHTa

3aBHCUMOCTL MeXJy HOPMa/bHbIM HampsokeHueM © u jedopmanueli rpyHTa S mnpu

BO3pPacTaHUM HArpy3KH COOTBETCTBYeT rpaduky ...

0 o
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IIpupogHbIM JaB/ieHHeM TpPyHTa Ha IJIy0MHe Z OT TMOBepPXHOCTH MacCHBa TIPyHTaA

Ha3bIBaeTCs HaMpshKeHue OT Beca ...
PaCTUTEILHOrO C/I0 FPYHTa TOJIIUHON MeHblie £

0,25z

C/1051 TPYHTA TOJIL[AHOM

CJI0EB TPYHTA TOJIIMHON 22
+BBILLIE/IEXKAIIMX C/IOEB IPYHTA B Ipefie/ax Z

B Touke M Ha riiy0MHe Z OT NMOBEPXHOCTH I'PYHTa BHYTPH 3arpy>keHHOr0 PaBHOMEPHOH

Harpy3kKou q npsiMoyroJibHUKa Co cTopoHamMu b 1 | Ha MOBepXHOCTH IPYHTAa BePTUKA/IbHOE

G, = Oz
HanpsDKeHHe onpejeasiercas mo (opmyJie , Ije -~

ky.ky. k3, k,

ObITOBOe /|JaB/ieHHe B TPYHTe Ha IJIyOuHe Z; — K03¢puULeHThI, 3aBUCALIUe
0T Z U COOTHOLIEHHs CTOPOH NMPSIMOYro/IbHUKOB, Ha KOTOpbIe 3arpy)KeHHas IJIOIIajKa

pa3duBaeTcs mpoeKiued TOUK M Ha ropu30HTA/IBHYIO MJIOCKOCTh.

1 4
—q-S kb1
4 1
1
E'G'(ﬁ'ﬁ*‘kz +k; +hy)
+

:I_
i-(g-l—o‘z?]-z,h
1

Ta6ymna 5 — Kpurepun orjeHKH coOpMHUPOBAHHOCTH KOMITETeHI{HI

Ko/ ¥ HaMeHOBaHue Kputepuu olieHMBaHus1 COOPMHUPOBAHHOCTU KOMIIETEHLIUH
WH/JMKaTopa (4acTM KOMMOETEeHIINM)
JIOCTYKeHUSsT Ha 6a30BOM ypOBHe Ha TOBBIILIEHHOM YPOBHE
KOMIIeTeHLIMH (4acTh COOTBETCTBYET OLIeHKe COOTBETCTBYET COOTBETCTBYeT OLleHKe
KOMIIeTeHLUM) «YZIOBJIETBOPUTEILHO» | OLI€EHKE «XOPOIII0» «OTJIMYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHMasbHOro Oassa MaKCUMa/bHOTO MaKCHMasbHOro Oasia
Oamia
OIIK-1.6. 3HaTh:
Pemienuie OCHOBHbIE METOZIbI | TIOKa3bIBaeT 3HaHWe | CBOOOJHO  Omepupyer
VH)KeHepHBIX 3a/lay | OLleHKU HampspkeHWM B | O MeTo/laX OLeHKM | TepMUHaMU u
C IIOMOILIBIO | MacCHBe TPYHTA, UMeeT | HalpsDKeHUM B | HOHATUSIMU [0  TeMe
MaTemMaThuuecKoro ofOIlee TIpeZicTaB/eHUe | MacCHBe TPYHTa, MOZYJIS
anrapara BeKTOPHOH | 0 pacrpejieJieHUH | OrlepupyeT
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anre0Opsl,
AHAIUTUYECKOU
reoMeTpUU.

OIIK-3.2.

Bribop MeToza wiu
METO/IUKHM PeIeHus
3azaunt
rpodeccroHaNbHOM
JeATeIbHOCTU

HarpsbKeHUM B MacCvBe | TePMUHAMU u
rpyHTa MOHSTUSIMU
JUCIIUTIAHBI
Ymerh:
B OCHOBHOM OLI€eHMBATh | C JIOCTaTOYHO | CIIOCOOEH C  BBICOKHM
HarpsbKeHHsi B MacCHBe | BBICOKOU Jlofieil | ypoBHEM
IPYHTa OT pa3iMYHbIX | CAMOCTOSITe/IbHOCTH | CAMOCTOSITeTbHOCTH
BU/IOB 3arpy’>KeHUN OLIeHMBAaTh OLIeHUBAaTh U
HaTpsKeHHOe aHa/IM3UPOBaTh
COCTOSIHME MacCCHBa | HallpsKeHHOe
rpyHTa COCTOsTHUE MaccuBa

IPyHTa MpH pas3/IWYHbIX
BU/IaX 3arpy’KeHum

Baaaernb:

OCHOBHBIMU HaBBLIKAMU
B OILIeHKe
Harpsb>KeHHOT O
COCTOSIHAS, HO  He
COBCEM TBep/I0 BafieeT
MaTrepuasioM, npu
OTBeTax JOTyCKaeT
MarocylijeCTBeHHbIe
MOTPEIIHOCTH,
WCKKEHUS JIOTUYeCKOr
T10C/IeI0BaTe/IbHOCTH,
He TOUHYO
apryMeHTalL1io
TeopeTUUeCKUX
[10/I0>KeHUH
HCIIBITHIBAET
3aTpyJHeHUs npu
OTBeTaX Ha BOIPOCHI
Tipero/iaBaTe/isl.

HaBbIKAMHA  OLIEHKI
HarpspKeHHOT o
COCTOSIHUSI ~ MaCCHUB
IPYHTa, TPU PEIIeHU]
WH)KEHEPHBIX  3a/a\
TIPUCYTCTBYIOT
HebosIbIIHe
TIOTPELIHOCTH,
OTBeTaX  JIOMYyCKae
HeOo/bIIMe Mpoberbl
He HCKaKalollue er
CO/IepyKaHusl.

HaBBIKaMH
HarpsyKeHHOTO
COCTOSIHUS MacCHBa
TPyHTQ, TPAaBWILHO W
JIOTUYeCKU CTPOIHO
v3jiaraet yueOHBI
Marepuar.

OLIeHKH

Mopayas 4. [IpoyHOCTH U YCTONUYMBOCTH TPYHTOBBIX MacCHBOB, AiaB/IeHHEe TPYHTOB Ha
OrpaXk/|eHUA

KonTponbHas pabora.

COOTBETCTBYyeT?

Bapuanr 1
1. Yem BbI3bIBaeTCS CONPOTUB/IEHUE TPYHTA Cpe3y?

2. Kakas pasHulia Mexxzly cpe3oM U cgsuroM? Kakoy Brj UMeeT cxeMa IIpSIMOro cpesa?

3. Urto Ha3biBaeTCsl “KpPUTMYECKOW” TIOPUCTOCTBIO IeCKa M KAKOMYy COCTOSIHUIO I1ecKa OHa

4. Kakou Buj umeer 3akoH KysioHa 11 HecBasHOro rpyHra? UYTo HasbIBaeTcs YIJIOM

BHYTPEHHEr 0 TPeHHsI?

5. OT yero 3aBUCUT yroJjl BHYTPEHHEero TpeHUs Iecka? UTo Takoe yroy eCTeCTBEHHOIO OTKOCa U

COBMA/IaeT JIi OH C YI7IOM BHYTPEHHEr 0 TpeHus1?

Bapuanr 2

1. Yem BbI3bIBaeTCS CONPOTUBJIEHUE CPe3y CBSI3HOIO IpyHTa?
2. YTo Takoe OTKpbITas U 3aKpbITasi CACTEMbI UCIIBITAHWN TJIMHUCTOTO TPyHTa?
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3. Uro Takoe T0onHOe, >S(QQeKTHBHOE U HeWTpanbHOe JaBieHUs? UTO Ha3bIBaeTCs
TUJPOCTaTUYECKUM U TTOPOBBIM JjaB/IeHUeM?
4. KakoBa 3aBUCMMOCTb (3aKOH KysioHa) [/151 HEKOHCO/IW/VMPOBAHHOTO M KOHCOIUAUPOBAaHHOTO
WCIbITaHUM?
5. Ons yero cayxuT auarpamma Mopa? B KakyMx KoopAuHaTtax OHa CTPOUTCS?

Bapuanr 3

1. Kakas pasnuia mexzay auarpammord Mopa u guarpammoint KysoHa? Kakue KoopAuHaThI
VICTIO/Ib3YIOTCS [PU TTIOCTPOEHUY 3TUX JyarpaMmm?

2. Kak 3amnucaTh yci0BUe poyHocTh Mopa u ycioBue ripouHocty Kysona? Kakas Mexxny HUMU
TIpUHLMITMA/IbHAs pa3HULia?

3. KakoBO MMHMMa/bHOe YMCJ/IO OIBITOB [/ OIpe/e/ieHUsl yrja BHYTPEHHero TPeHus ¢ U
YAEeIbHOr0 CLEeT/IeHUs C ?

4. Kaxk 3amnucarb ycjioBUe IIPOYHOCTH Mopa B KOOpAuHaTax Gz, Ox, Txz? Kakue yacTHble Cciydyau
c/efyroT U3 guarpammel Mopa?

5. Kakue nabopaTopHble MeTO/bI OTIpe/ie/IeHUs] XapaKTePUCTHK MPOUYHOCTH TTMHUCTOTO TPYHTA
BbI 3HaeTe?

Bapuanr 4
1. KakuM 06pa30oM 00BIYHO TTPOBOASITCS OIBITHI B IIPHOOPE MPSIMOTro Cpe3a U B cTabuioMeTpe?
2. Kakve MeTozbl onpefiesieHUs] XapaKTepUCTUK [MPOYHOCTHA TPYHTOB B MOJIEBBIX yC/IOBHSIX Bbl
3HaeTte?
3. UTo Takoe KpblIbuaTKa M CKOJIBKO XapaKTePUCTHUK IPOYHOCTU MOXKHO TOJYUUTb C ee
TOMOILLIBIO?
4. Kako#l BUJ, MMeeT KpvBas 3aBUCMMOCTM OCAJKH LITaMIla, HAXOZJSALErocsi Ha MOBEPXHOCTU
TPyHTa, OT cpefHero AapieHusi? Kakoil BUJ, MeeT Ta >Ke KpUBasi, MOy4YeHHasi TPU HCIbITaHUU
I'pyHTa B ofiloMeTpe? YeM OHU OT/IMYAOTCA?
5. ITo KakOMy MPHU3HAKY ¥ KaK MOXHO TIOZ[pa3/iesiuTh (PyHAaMeHTHI 110 TTyOrHe 3a/I0KeHUs?
BapuaHrt 5
1. Kak gedopmupyeTcsi TPyHT BO BpeMeHU U Kak BBITJISIAUT rpaduk “ocafka-Bpems”?
2. HazoBuTe ¢a3bl sedhopMupoBaHus ocHOBaHUA? ['1e HaxoAsTCsl TpaHuULIbI 9TUX (Da3 Ha rpaduke
“ocazka-Harpyska”?
3. Kakas cxema mpuHMMaeTcsl /i1 omnpeZesieHdst rpaHyLbl 1-oi (asel? Kakoil ko3gdduieHT
OOKOBOTO ZIaB/IeHWsI TPYHTA B yCJIOBUSIX eCTE@CTBEHHOTO 3asieraHusi (o TIPUHUMAeETCs B CXeMe
[Ty3bipeBckoro —I'epceBanoBa? Ecmu (o#1, OymeT M 3apokAeHHe IIaCTUYeCKOW obJsactu
MIPOMCXOJUTh paHbllle WU Mo3Hee?
4. Kakoit BUJ uMeroT (opMyJibl ZJisl TJIaBHBIX HATPSDKeHWM NP 3arpy3ke KOHEYHOIo ydacTKa
rPaHuL{bl [OJIYTVIOCKOCTH PaBHOMEPHO pacripe/ie/ieHHOW Harpy3Kom?
5. [IpyHUMAIOTCS /M TIO/THBIE 3HAUeHUs HAMpsDKeHUH, B KOTOPBIX YUMUTHIBAETCS COOCTBEHHBIN
BeC TPYHTa, WX TOJIbKO /I0NIOJIHUTE/IbHbIE HallPSDKeHUs OT BHELLHel Harpy3Ku?
Bapuanrt 6

1. Kakoe cTaBUTCS 3KCTpeMasibHOE YC/IOBHE, YTOOBI TIOMyYWTh HeJOCTaroljee ypaBHEHHe IS
orpe/iesieHUs1 BeJIMUMHBI [1ePBOM KPUTUUYECKOW Harpy3Ku?

2. Kakoii Bug nmeet o606mmeHHass popmyna Ily3sipeBckoro —I'epceBaHoBa? B Buje CKOMbKHAX
caraemMbIX ee MOXKHO TpezcTaBUTh? Uemy paBHbI Ko3¢duLeHTsl ¢popmyn My, Mg, Mc u ot
yero OHU 3aBUCAT? UeMy paBHA BeJIMUMHA Zyaxc 10 I1y3bipeBckOMy —I'epceBaHoBy u mo CHullI?
3. Kakum 06pa3om MpoucxofuT Mpoliecc pasBUTHs obsacTell macTuueckux Aedopmariiii mog
(yH[JaMeHTOM C pPOCTOM Harpy3Ku?

4. Kakoe ycoBHe, CBsI3bIBatolllee HalpsDKeHUs, CaeflyeT CTaBUTh Ha JIMHWH, OrpaHUUYMBaIOLeN
00J1aCTh BBITTUPAHUS?
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5. Bonbillee Wiy MeHbllee 3HaueHWe UMeROT KO3@uiuueHTsl Ny, Ng, Nc B opMmysie Hecyleln
CroCcOOHOCTH, YeM COOTBETCTBEHHO Ko3dduimeHTel My , Mg, Mc B 000011eHHON (opmyrie
[Ty3bipeBckoro —I'epceBaHOBa ¥ OT Y€ro OHU 3aBUCST?
Bapuant 7
1. Kakast oCHOBHas uzies 1ojiokeHa B OCHOBY MeTO/ia KPYIJIOLIM/IMHAPUYECKUX ITOBEPXHOCTEN?
2. Kakoit Buj umeer dopmyna ana KoddduipeHta 3araca (HafgeXXHOCTH)? 3aBUCHT JU
KO3(PULIMEHT 3araca yCTOMYMBOCTU Ha CABUT OT PaJjuyca OKPY)KHOCTHU CKOJIb)KEHUsI?
3. Kakum o00pa3oM pacCuMThiBaeTCs YCTOWUMBOCTh Ha CABUT 10 IJIOCKOCTA KOHTaKTa
COOpY’KeHUs C OCHOBaHHWeM?
4. C Kako# 11eJIbl0 MPUMEeHSIFOTCS TTOATIOPHbIE CTeHbI?
5. Uto Ha3biBaeTCsd “aKTUBHBIM JlaB/leHueM” TPyHTa Ha CTeHY U KOr/Zla OHO MPOsBJIeTCs?
BapuanTt 8

1. Yo Ha3bIBaeTcs “nacCMBHBIM [jaB/ieHUeM” TPYHTa Ha CTEHY U KOrJja OHO MPOsIB/ISIeTCs?
2. Uto Ha3bIBaeTCs “JaBjieHrueM IMOKOsI” ¥ KOrja OHO MPOSIB/ISIeTCS?
3. Kakue ycunus 1efiCTBYIOT Ha MOJIIOPHYIO CTeHY U KaK PaCCUMTBHIBAETCS ee yCTOMUMBOCTh?
4. Kakum 00pa3om U3 ypaBHEHHUs Tpe/ie/IbHOT0 PABHOBECHS TIOyUUTh 3ITIOPY AaBJIeHUs] TPYHTa
Ha [VIaJKy10 [OZNOPHYIO CTeHY U AelcTBymolee ycunue? [Toka3aTh JBOWCTBEHHOCTb pelleHUs ?
5. Kakum 00pa3om BivsieT Ha BeIMYMHY aKTUBHOTO M TIACCUBHOTO []aB/IeHUH Ha CTeHY y/eabHOe
CLie[JIeHUe B TpyHTe?

Bapuant 9

1. Kakum 00pa3oMm BiusieT Ha BeJTMUMHY PaBHOZEHCTBYIOIIEH aKTUBHOTO JaBJIeHUs] TPYHTa Ha
TIOJTIOPHYIO CTeHY HaKJ/IOH 3a/iHel TPaHy CTeHbI?
2. Kakum 00pa3oM B/MsieT Ha BeJIMUMHY PABHO/IEMCTBYIOIIeH aKTMBHOTO [aB/ieHUsI TPYyHTa Ha
TIOZITTIOPHYIO CTeHY yBeJIMYeHHe 11epOX0BaTOCTH 3a/Hel rPpaHu?
3. B uem cyTb npeasioxxennid KynoHa no pacueTy JjaBieHyst FPyHTa Ha MOATIOPHYIO CTeHY?
4. KakiMM KOHCTPYKTHBHBIMU TIPH€MaMH TIPH OJJMHAaKOBOM 00ObeMe MaTepHasa CTeHbl MOXKHO
yBEJIMUUTH ee 00IIyI0 YCTOMYMBOCTh Ha C/IBUT U OTIPOKH/bIBaHKE?
5. Kako¥ B/, MMeeT 3M1opa peakTUBHBIX [JaB/IeHUH 110/, IOJOLIBOM CTeHbI M C TIOMOLLBI0 KaKOro
npreMa ee MOXKHO cfiesiaTb Oosee paBHOMepHOW? [l Kakoil IjelM Hy)KHO UMeThb Oosiee
PaBHOMEPHYIO 3ITI0PY PEaKTUBHBIX JlaBJIeHNMN?

Bapuanrt 10

1. TTouemy Hy’KeH JipeHaXX 3a CTEHKOW M KakuM 00pa3oM BJ/MsIeT HaJuuue BOZbI B 3aChIlKe Ha
o011iee aKTMBHOE /laB/IeHHe TPYHTa Ha CTeHKY?

2. Yto Takoe 3anokeHue otkoca? ['me HaxoauTcs OpoBKa oTKoca? [Ijig uero yCTpauBaroTCs
6epmbI?

3. Kakue OCHOBHbIe TIPUUMHBI MOTYT BbI3BaTh HapyllleHWe YCTOWUYMBOCTH OTKOCOB? Kakumu
MEepONPHUATUSIMU MOXKHO YBE/IMUYUTh YCTOMYMBOCTh OTKOCOB?

4. UTo Takoe “TpUC/IOHEeHHbIN OTKOC” U KaKOBbI TIPE/NOCHUIKY ero pacuera’?

5. KakuM 006pa3oM MpOMCXOJUT MpOLIeCC pa3BUTHsS 00acTed mjacThuyeckux AedopMaiyii mof,
(yH/IaMEeHTOM C POCTOM Harpy3Ku?

PacueTHo-rpaduueckas padora COAEPKUT /iBe 3a/laud 10 JAaHHOW TeMe. 3aJjaHUs TI0
BapvaHTaM M KpPaTKKe yYKa3aHUs K UX PEIIeHUI0 TTPUBEIeHbl B METOJUUECKUX YKa3aHUSIX.

KomvmnbrorepHoe TectupoBanue (TCk) Moayns 4.
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Y/10BHe yCTOMYMBOCTH OTKOCA MO/, yI/ioM & HieasbHO ChIMydero rpyHTa OTPaXkKaeTcs

T-T'-f=0, T
Bblpa)KeHI/IEM rae — 370 ...
BeC TBep/j0M UaCTHULIbl TPyHTa
cusa, CABUTrarollas TBepAyIo UacTULY BHU3 10 OTKOCY
CHJa TpeHus, yJep>KuBarolljas TBEpAYI0 UaCTULY Ha ITIOBEPXHOCTU OTKOCa
+HOpMaJibHasi COCTaBJISIIOILAs Beca TBePAOW YaCTHUL[bl TPYHTA

MeTtop Kpyr/ioLUWIHHAPUYECKHX TOBEPXHOCTeN CKOJ/IbXXeHHsI HIUPOKO NMpPHUMEHsieTCsd Ha
NMpaKTHKe /ISl OIeHKH YCTOMUHUBOCTH 0TKOCOB IPH BO3MOXXHbBIX OMO/I3HAX ...

CKOJIb)KeHUs

+BpalleHus

oOpy1eHus

PasXWwKeHUs

AKTHBHOe JjaB/ieHHe TPyHTa Ha MOJNOPHYI0 CTeHKY — 3TO AaBJIEHHE, ...

BO3HMKalOIllee OT Beca IPyHTa 3a CTEHKOU B TpeJiesiaX BbICOThI CTEHKU

+IIpU TIOSIB/IEHWM KOTOPOTO TOATNOpPHAasi CTeHKa IOBOpayMBaeTcs MO HarpaBieHUI0 OT
rpyHTa

MPOM3BOMMOe Ha TPYHT M0/ MO/I0IIBOM CTEHKU

TIPY TOSIBJIEHUM KOTOPOT'O TIOANOPHAsi CTeHKA MOBOPAUMBAETCs 110 HAMpPaB/IeHUIO K TPYHTY

IIpu ompepeneHMH aKTHBHOIO /laB/IeHUs CBA3HOrO (yAe/bHOe ClienieHue ¢+ D) TPyHTa
Ha MOJANOPHYI0 CTeHKY JAeliCTBHe CHJI CIel/IeHUs1 B TPYHTe YUHUTHIBAETCSl C IMOMOILbI0
JaBJIeHUH] ...

HEUTPaIbHOTO

+CBA3HOCTU

PUPOJHOTO

IacCUBHOIO

HPEJI[EJIBHHH HArpy3kad AJjid HUAed/IbHO CBA3HBIX I'DYHTOB (yI‘OJ’I BHYTPEHHEro TpPEHUA

@=0 cuenneHne ¢ =0 . .
s ) B Cc/Iyuae IUIOCKOW 3aiaud MOJ MOAOIIBOM ()yHJaMeHTa Ha

riyouHe d U yAe/IbHOM Bece TPYHTA Yy BbIIe TMOJOIIBBI ONpPeAe/IsieTcsl M0 BbIBeJeHHOM
JI. IIpanatiaem u I'. PeiicHepom ¢dopmyuiie ...

Py =514-c+y-d— Py p,10€ Poy, ,p, — Ha9ANIbHAA KPUTHYECKAT HATPY3Ka
py=514-c+y-d

p,=514-c+y-d+ p.roe p—HarpysKa Ha QyHIAMeHT

p,=514-c

Ilo Teopum mnpejenbHoro paBHoBecusi B.B. CoK0/10BCKOr0 BbICOTA IIpefe/IbHOI0
PaBHOYCTOMYHUBOI0O OTKOCah B TpyHTe C XapaKTepUCTHKAMHU: Yrosl BHYTPEeHHero

- o
TpeHus ‘?, y/ieflbHOe CIen/ieHHe ¢, MOAY/Ib o0mmx pAedopmanmii U, mopucTOCTb N,
a4,

y/Ae/IbHBIN BeCc ' — onpepesisieTcs o gopmyye ...
2-c

h=_—"_
V- Ey
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h=
2-Cc-Ccos@
h=— —
y  r-ll-sing)
2-Cc-Cos
.Fr:—'?-n

1-sin @

Ko3¢¢uiueHT ycTOHUMBOCTH O0TKOCA NPH pacuere Mo MeToAy KPYIVIOLM/IWHPUYECKHX
MOBEPXHOCTeN CKOJ/Ib)KeHHA MO)KeT YMeHbIIaThCs NPH ...

yBEeJIMUEHUH YZeJIbHOTO CLIeJIeHUs] TPYHTa

yBeJIMUeHUH yIjla BHYTPEHHEro TpeHUst @

+yBeJIMYeHUH BJIaAYKHOCTU TPYHTa OTKOCA

YMEHbIIEHWH BbICOTBI OTKOCA

K yxypmieHuio yci0BHH YCTOWUMBOCTH MAacCCHBOB TpPyHTa U TMPOSIBJIGHHIO OIOJI3HeH
NPUBOJAMNT ...

NIpYMeHeHHe TIOATIOPHBIX CTeHOK

yI0J/la’)KUBaHKe OTKOCOB

OCyllleHHe MacCHBOB I'PYHTa B OTKOCaxX

+ MOBBILIEHNe BIaXHOCTU IPyHTa

Ilpu 3arpy)XeHUH rOPU30HTA/IHLHOM MOBEPXHOCTH ChINy4yero rpyHTa 3a MOANOPHOMN CTeHKOMH
PaBHOMEPHO pacnpeje/ieHHOIl Harpy3ko 9 aktuenoe AaB/ieHHe 3TOoro rpyHra (c
ar

YACIbHBIM BECOM ° M YIJIOM BHYTPEHHEr0 TPeHHs () Ha CTeHKy Ha IaybuHe z oOT
MOBEPXHOCTH TPyHTAa omnpejensierci 1o (Qopmyie 5
-,

rie J, =1g?| 45° —;}E]é;mzfgzl 45D+_'}E]
C,=y 24,

c,=y-z+h) 4, F,Ile}j - Q/?
U_Z = :}-' . }j"/'_,a: rie }f = @'/'/}’

=7-z+h) Ay R=afr

d¢dexTHBHOE AaB/IeHHE B ITPYHTe OTPa)KaeT HANpsDKeHUe B ...
TIOPOBOU BO/e
TPYHTE OT COOCTBEHHOT'O Beca
KalWIISIPHOU BoJie
+CKesieTe rpyHTa
IlpeaenbHasi KpUTHUYECKas Harpy3ka Ha TPYHT COOTBETCTBYeT...
+KOHIYy (pa3bl CABUTOB
Hauany (a3bl CIBUTOB
KOHLy (ha3bl ynpyrux gedhopmanyii
KOHL1y (ha3bl yIIJIOTHEHUS
YcnoBue mpepe/ibHOTO0 PaBHOBeCHs AJIA CHIMYYHUX FPYHTOB MO AuarpaMMe cABuUra (cm.
pHC.) IMeeT BHJ ...
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YcioBue mpejenbHOr0 paBHOBecUsl /i CBAISHBIX FPYHTOB 10 AMarpaMme cjBura (cm.

pHC.) UMeeT BUJ ...
T
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I[flﬂ H€d/IbHO CBA3HBIX I'PYHTOB B C/ydae TJIOCKOM 3dia4M IIpefe/IbHasA HaArpy3ka II0

B =514-c+y-h
IIpasaTmo (cM. puc.) onpeaensiercs mo ¢gopmysie & . 4 ,rae c— ...
Z
)| L.
q pea Py
Y- g ;
yoyylyyyy*®
L
L ] —=
4 2 = 2
—+ @ b

+yJie/IbHOe CLiell/IeHue IPyHTa
TIOKa3are/ib TeKyuecTH FpyHTa
Ko3purment Ilyaccona

yrojl BHyTPeHHero TpeHus TpyHTa

T (p=0;c20]
3 YCI0BHSI PABHOBECHsI H/iea/IbHO CBA3HOTO IPYHTA :

(cMm. puc.) npeaenbHas
BBICOTA BEPTHKA/ILHOT'0 0TKOCA OMpe/e/sercsa no popmyiie ...

b ¢
A
oL
' A
N7
T (¢
= AN Vol
/"
v
y d / K
______
20
="
¥ cosdy
20
h=—""r
Pesingy
&
=
2y
2c
b=
+ 7
IIpepennHas BBICOTA BePTUKA/IbHOTO oTKOCa CBA3HOI0 rpyHTa
(p=0;c20]

YB&JIMUUBAETCA IIPH ...
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N /'
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- M /"
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y d / e

YMeHbIIIeHHUH Y/eJIbHOTO CLIeT/IeHrsl TPyHTa ©
yBeJIMUeHUU Y/eJIbHOTO Beca 'PyHTa B OTKOCe
yBEJIMUEHUU CUJIbI TPEHUSI TPYHTa

+yBeJIMUeHUU Ye/bHOTO CLieMJIeHUs TPyHTa ©

Ha ocHOBe ypaBHeHHWI NpeJe/bLHOr0 pPaBHOBECHs Mpeje/bHOe 3HayeHue F (cM. puc.)
PRHA g ot o-ct
z £¥  3pavenne F 3aBHCHT OT ...

P

omnpejensiercs no ¢popmysie

0 Y

I—; oL \‘
MJIOTHOCTU Y BJIQ)KHOCTU FPyHTa
Ko3(puieHTa OTHOCUTeTbHOM CKUMaeMOCTU FPYHTa
+yr/ia BHyTPEHHero TpeHust P u CLeTUIeHus ©
BOJHOTO pe)KMMa FPYHTOBBIX MacC
n . (p=0;c20])
PY OIleHKe YCTOMYMBOCTH OTKOCa CBSI3HOT0 TIPYyHTa - (c
C/IBUTAIOIIMM CHJIAM OTHOCHAT ...

M. PHC.) K

b ¢
'}
oL
' A
N/
T ¢
= N
A
v
y d / o
______

TU/Ipo/IiHaMUYecKoe aBjieHre BO/bI

CUJIBbI y/1eNTbHOTO CLieTUIeHUsT

CWIbI TPEHUS TPYHTa

+KacaTesbHYIO0 COCTaB/ISIIOLLYIO aB/IeHNUsI OT Beca OTKOCa
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le/l OIleHKe YCTOﬁqHBOCTH 0TKOCa Me€TOA0OM KPYIVIOIIU/IHNHAPDHYECKHUX l'lOBEpXHOCTEﬁ
T

T

CKOJ/Ib)K€EHHUA Hd PUCYHKeE ITOKd3dHa CXeMad ]:[eﬁCTBI/IH cuia, rae

BeC rpyHTa B ! - OTCeKe

CHUJIBI CLIeTI/IeHUs TPYHTa B ! - OTCeKe

y/lepKUBarollas Cua B | - oTceke

+C/IBUTaKOIIas CHla B ! - OTCeke
Y CTOHUHBOCTE 0TKOCA MO MeTOAy KPYI/IONU/IMHAPHUYECKMX MOBEPXHOCTeHl CKO/IbXeHHs
yMeHbIIIaeTCsl MPH ...

+yBJIa)KHEHUM TPYHTOBBIX MacC B OTKOCE

YMeHBIIEHUH BBICOTHI OTKOCA

YBEMUEeHUU CUJI Y/Ie/IbHOTO CLeT/IeH!sl [PYHTa B 0TKOCe

yBe/IMUeHUH 3HaUeHUil yr/ia BHyTPeHHero TPeH!s FPyHTa B OTKOCe

Merto/ Kpyr/IOIM/IHHPUYECKHX TTOBEPXHOCTel CKOJ/Ib)XeHUus (CM. PUC.) UCNOJIb3yeTcs AJisl

OLIeHKH YCTOMYHMBOCTH O0TKOCA OT OTIOJ/I3HEH ...

’/.\;/, v

Pa3KIKeHUs

obpy1eHus

Me/lJIEHHOI'O TeUeHUs

+BpaljeHus
Y CcToMUHUBOCTh O0TKOCA MO MeTOJy KPYIVIOLM/IHH/PUYECKHX MOBEPXHOCTEH CKOJ/IbXeHHs
yBe/IMYUBAETCH NpH ...

+yBeIMYeHUN CU/ TPeHUs I'PyHTa

JIMHaMUYeCKOM BO3/|eMCTBUM (JBV>KEHUe TPAHCIIOPTa, CelCMUUeCKOe MPOosiBIeHHE)

yBeJIMUEHUH YZe/IbHOTO Beca FPyHTa MPY HAChIL|eHUH 110pP BOZOM

CHIDKEHUU CUJI Y eJIbHOI'O CLieIlJIeHUs IPYHTa

24. Y cTOHYHBOCTH 0TKOCA 110 METO/ly KPYT/IOLUTMHAPHUECKHX MOBEPXHOCTEH CKO/Tb)KEHHS
yBe/IMYHUBAETCS TPH ...

6osbIII0M KPyTU3HE OTKOCa

B/VISIHUY KalTWIISIPHOM BJIaryl B pe3yJ/ibTaTe MOHMKEHHs YPOBHS TPYHTOBBIX BOJ
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+yBe/IMUeHUH y/Ie/IbHOTO CLiell/IeHUs [PyHTa
yBeJIMUEHUM BHeIlIHel Harpy3Ky Ha OTKOC

ITepeMellieHHe I'PyHTa B NpeJeIbHOM COCTOSIHMM B Tipejesiax nmpusMbl o0pymenus ABC
(cm. puc.) npoucxoaut no simanu AC, rjge AC — ...

MOBEPXHOCTDb, COBMaAaro1lasd C yIJioM €CTeCTBEHHOI'O OTKOCad I'DYHTA
JINHUS, OTPaHUYHNBAIOLIASA 30HbI IIJIACTHYECKUX ,ZLECl)OpMaL[I/Iﬁ B OCHOBAHHWH
+T10BEpXHOCTDL CKOJIbXXEHHA

FHY6I/IHa CKMMaeMoi TOJIH

AKTHBHOe JaB/ieHHe TpPyHTa Ha MO/JNOPHYI CTeHKYy (cM. pwuc.), moaydyeHHoe B.B.
CoK0/I0BCKMM Ha OCHOBaHMUM pemieHusi Au¢d¢epeHnUaTbHBIX yPaBHeHHUH TMpe/e/IbHOr0

=y ly-z+a) a;
cocrosiHus, ompepensiercs mo dopmyme "2 - F0 7V ZY ) phe G0 _ gosdppunment, He
3aBUCAIIUH OT ...

+1pe/ie/IbHOTO yT/1a eCTeCTBEHHOT0 OTKOCa IpyHTa
yI/la BHyTPEHHero TpeHus rpyHTa ¥

yrja, COCTaBJ/IdeMOro BBAHEﬁ I'PaHbKO CTE€HKHU C TOPDU30OHTOM ¢

yr7a TPeHHUs PYHTa O CTeHKy *U

Cxema jjaB/ieHHsl TPYHTa Ha NOANOPHYI0 CTeHKY NMOKa3aHa Ha pucyHKe. Eciu noanopHas
CTeHKa MOBOPAaYMUBaeTCsl N0 HAlpaB/IeHUIO 0T FPyHTAa, MMeeT(—10T) MecTO ...

TU/IPOJIMHAMUYEeCKOe /laBjieHre BO/Ibl
+aKTUBHOE /laB/ieHre TPyHTa
MacCUMBHOE JjaBJIeHre TPyHTa

CUJIBI y/1e/IbHOTO CLieTl/IeHUs] TPyHTa

I'paduueckuii meTop (CM. pUC.) MO3BOJIAET ONpPeAE/TUTH
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+MakKCHMMasbHOe /laBjieHle TPYHTa Ha MOATNOPHYIO CTEHKY
HampsDkeHHe OT COOCTBEHHOT0 Beca IPyHTa

BeC MPU3MbI 00pYIIIeHHUSsT ABC, ; ABC; ; ABCS ; ABCy

MaCCUBHOE OdBJ/IEHWE I'PDYHTA Hd MOAIIOPHYIO CTEHKY

OcHoOBHBIE MepbI 00PBLOBI C OMO/I3HAMH He BK/IIOYAIOT

yMeHbIIIeHHe BHELTHUX Harpy30K

+yMeHbIIIeHHe COTIPOTHBJIEHUsI TPYHTa C/IBUTY (Ha/IMuKe MOPOBOTO /IaB/ieHUs], YB/Ia)KHEeHHe
TPYHTa)

TIpUMeHeHHe Y 1ePKUBAIOILUX TIO/TIOPHBIX CTEHOK, OTPayKeHUi

yIio/la)KUBaHe OTKOCOB TI0 pacueTam

ITaccuBHOe CONPOTHBI/IEHHE CHINyYero rpyHTa MO TeOPHUM MpeJe/IbHOr0 PaBHOBECUS [JIA
MOAMNOPHOI CTeHKHU (CM. puc.) onpefensercs no gopmysne (rjge z — TOMIUHA C/I0A TPyHTA
nepe/; CTEHKOM)

b
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IIpu AefiCTBHH ChINyYero rpyHTa Ha MOANOPHYI0 CTeHKY (cM. puc.) “2 —smopa ...
b C

HarnpsKeHUH OT COOCTBEHHOT0 Beca rpyHTa
+00KOBOI0 aKTUBHOT'O ZIaBJ/IeHUsI TPyHTa
OOKOBOT0 TTaCCUBHOTO J]aBJ/IeHUsI TPYHTa
JlaB/IeHUsi CBSI3HOCTU FPyHTa

Cuna aKTHBHOIO AdBJ/IEHUA TI'PYHTA E‘J Ha IIOAIIOPDHYK CTE€HKY IIpH }Z[EﬁCTBHH Ha

MOBEePXHOCTH PAaBHOMEPHO pacnpejie/ieHHON Harpy3sKu 9 (cm. puc.) ompepensiercs 1o
¢opmyne ...

h

H

E =y lH: + H-h:]-rgz[ﬁlSD +§]

E, :%-[:Hz +2-H-h:]-rgz[45':' +§]

E =X mt v2-H h)eg?|ast -2
L2 - 2

E, =y [H?+ H-h:l-rgz[éliu —g]

Cusa aKTHBHOIO /|aB/IeHHsl CBA3HOI'O TIpPYHTa e na MOANOPHYI0 CTeHKY (CM. puC.)
onpejesnsiercs no gopmyie ...
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Ilpu paB/ieHUH CBA3SHOTO TPYHTAa HA MOJNOPHYH CTeHKY (CM. PHC.) [elCTBHe
B
CIeT/IEHUS 3aMeHsAeTCs Be/THUMHON ¥ rpe L _
=__c ______ 11 _______________
1z @
T B HHH\HHHHP
o
s kv Ty
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= P, <
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HarpsbkeHHe OT COOCTBEHHOI0 Beca IpyHTa
MacCHUBHOE JjaB/ieHue FPyHTa

CWJIbI TPEHUS TPYHTa

+/1aB/ieHHe CBSI3HOCTU

Ta6ma 6 — Kpurepun orjeHKHn coOpMHUPOBAHHOCTH KOMITETeHI{HI

CHJI

Ko/ ¥ HaMeHOBaHue Kputepuu olieHuBaHusI CPOPMHUPOBAHHOCTU KOMIIETeHI[UN
WH/JMKaTopa (4acTH KOMIEeTEeHIINM)
JIOCTHKEHUs Ha 6a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHE
KOMITeTeHLIMH (4acTH COOTBETCTBYET OLIeHKe COOTBETCTBYeT COOTBETCTBYET OL|eHKe
KOMITeTEHLUH) «YZIOBJIETBOPUTEILHO» | OILIEHKE «XOPOIIIO» «OTJIMYHO»
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50-64% ot 65-85% ot 86-100% ot
MakcruMasbHoro 6asnna MaKCHUMa/IbHOI'O MakcHUMasbHoro 6asia
banna
OIIK-1.6. 3HaTh:
Perienue OCHOBHBIE MeTO/[bl | TIOKa3bIBaeT 3HaHWe | CBOOOJHO  OmepupyeT
VH)XeHepHbIX 3a/lay | OLleHKH JlaB/IeHHsi | 0 MeTOZaxX OL|eHKHU | TepMUHaMU u
C TIOMOIIIBIO | TPYHTA Ha OrPa)K[eHWs | JaB/IeHUs IPYHTa Ha | [IOHATUSAMUA 110  TeMe
MaTeMaThu4eCcKoro U ero YCTOWYMBOCTH, | OTPOKAEHUS U €ro | MOAYJs
anrapara BeKTOPHOU | UMeeT o011jee | yCTOWYMBOCTH,
anre6psl, rpe/iCTaBeHue 0 | omepupyer
aHaJINTUYEeCKOU TeOpUU  IIpeflesIbHOr0 | TepMUHAMU u
reOMeTpPUH. HarlpsUKeHHOI'0 MOHATUAMU
COCTOSIHUS JVICLIATIJIMHBI
OIIK-3.2. Ymersb:
Beibop MeTofa WM | B OCHOBHOM OLIeHMBATh | C JIOCTAaTOYHO | CITOCOOEH C  BBICOKUM
METOJUKH PpeLlIeHUs | naBjieHHdss TPyHTa Ha | BbICOKOU Jlofieli | ypoBHEM
3afia4uu OrpakJeHUst U | CAMOCTOAITe/IBHOCTA | CAMOCTOATE/IbHOCTU
npoQeCccuoHanbHou OlLleHMBaThb €ro | OljeHUBaThb OLleHMBAaTh u
AeATe/IbHOCTH YCTOMYUBOCTh JlaBjleHre TPYHTa Ha | aHa/IM3UPOBATh
OIIK-6.13. OTrpaXKJEeHUs U ero | rpefeibHoe
Orjerka yCTOMYHUBOCTh HarmnpspkeHHoe
YCTOMUMBOCTH u COCTOSTHHE MaccuBa
,ZLE(bOpMI/IPy'EMOCTI/I T'PYHTa u ero
T'PYHTOBOTO YCTOMUMBOCTh
OCHOBaHMA 34aHUA Baagern:
OCHOBHBIMM HaBBbIKaMH | HaBbIKaMU OLIeHK] HaBbIKaMH OLIeHKH
B OLIeHKe [laBJ/ieHWs | JlaBjleHUsl TpPyHTa H{ IIpe/ie/IbHOro
TPYHTa Ha OTrpaXk/leHUsl | Orpak[eHusl 1 HaIpsDKeHHOr 0
v YCTOMYUBOCTH | yCTOMYMBOCTH COCTOSIHUS MaccuBa
MacCuBa TpyHTa, HO He | MacCuBa TpPYyHTa, NpY rPyHTa v ero
COBCEM TBepJO BJajieeT | pelleHuu YCTOMUYUBOCTH,
MaTepuasioM, TIPU | MH)KeHepHBIX  3a/iay NPaBWIbHO U JIOTUUeCKU
oTBeTax JOTyCKaeT | IPUCYTCTBYIOT CTPOMHO y3jiaraeT
MaJioCyIiieCTBeHHbIe HeOoJb1Ie yueOHBIN MaTepHas.
TIOI'PEeLLIHOCTH, TIOT'PEeLLIHOCTH,
VICK&KeHMs JIOTUYeCKOW | OTBeTax  [JiOIyCKae
T10C/1el0BaTe/IbHOCTH, Hebosibie mpobesibl
He TOYHYIO | He MCKaXKarollye er
apryMeHTaLio coZlepyKaHusl.
TeOpeTUYeCKUX
T0JIOXKEeHUH
VICIIBITBIBAET
3aTpyAHeHUst npu
OoTBeTax Ha BOMNPOCHI
TiperofiaBaTerisi.
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Mopayab 5. edopmaniuu rpyHTOB M PACUéT 0Ca/J0K OCHOBAHHUI COOPY)KeHU

PacueTrHo-rpaduueckas padora cozepXXUT JBe 3aJauM 10 JAHHOW TeMe. 3aflaHUS 10
BapyvaHTaM U KpaTKUe yKa3aHUsl K UX PelleHUI0 TTPUBeJieHbl B MeTOJUUeCKUX YKa3aHUsX.

KovnbrorepHoe TectupoBanue (TCk) Moaysns 5.

Ocapka c0A TpyHTa, paccuMTbiBaemMas MO MeToJy JIMHeHHO-JedopMupyeMoro c/os
KOHEUHO! TOJ/IIIHMHGBI, OMpe/JeisieTcd B 3aBHCUMOCTH OT JaBJIeHUsI MO/ IO/ OIIBOM
¢dyHpamenra, ...

+I0TI0/THUTETBHOTO MO/ TTOI0IIBOM

Cpe/iHero 1o/, To/I0IIBOM

TIPUPO/IHOTO Ha YPOBHE TI0/[OILIBbI

MaKCHMa/bHOTO IO/, MO/0IIBOM

B pacuere ocagku rpyHTa NpH CIUIONIHOW PaBHOMEPHOM Harpy3ke HHTeHCHUBHOCTHIO

P (ﬁﬂ"ﬂ) MeTO/i0M MOC/I0HHOr0 CyMMHPOBaHHUs BepTHKa/AbHbIe HANPSDKeHHs B TOUKaXx M0
ry0MHe Ha IeHTPaldbHOW OCHM IUIOIIAJKH 3arpyXeHWsl ompejensirorcs (hopmyJioi
O =& P rae ko3pduuuent & 3aBucur ot ...

JeopMaLMOHHON XapaKTepPUCTHKK IPYHTa, B C/I0€ KOTOPOrO ONpeJe/iseTcss CKUMAoLIee
HarnpsDKeHKe, U BJIaXXHOCTU TPyHTa

K03 (uLeHTa MOPUCTOCTU FPYHTa B IPUPOAHOM COCTOSHUM U €T0 BOJOMPOHUL[AeMOCTH

+r1yGMHBI PACIIONIOKeHHsI C/I0 OTHOCUTELHO TIOCKOCTU MPU/IOMKeHUs HAarpy3kKM U OT
COOTHOILIEHUS] pPa3MepOB MPAMOYTO/IbHOM TJIOILAJIKK 3arpy KeHust

r/1y6MHbI PacTio/IOXKeHUs YPOBHs MO3eMHBIX BOJ| U PACUeTHOM I/TyOMHbI TPOMep3aHUs]

Pacuer ocafiKu OJHOPOAHOrO0 IrpPyHTa NMPH ero 3arpy’kKeHMd PaBHOMEPHOW HArpy3KoW p

S=h,-m,-p. m,,

BBITIO/THAIETCA METO0/I0M 3KBHUBAJ/IEHTHOT0 /1o 1o ¢opmyJie =00 rje
SIBJISIETCA ...

K03 dULeHTOM BOZOHACKIIIEHHOCTH TPYHTa

MoyJieM ob1mx AedopMaryii rpyHTa

K03 (dULIMeHTOM MTOPUCTOCTH TPYHTA B MIPUPOAHOM COCTOSTHUM

+K03(pdULeHTOM OTHOCUTE/IbHOM C)KUMaeMOCTH TPyHTa

OnpepesieHHe 0CaJKU FPYHTa MPHU CIUIOLIHON PaBHOMEPHO paciipe/ie/IeHHOM Harpy3ke He
TpedyeT UCI0/1b30BaHUA TAKMX XapaKTePUCTHK IPYHTA, KaK ...

MO/y/b 001KX JedhopMariyii Eg
KO3(ppUI[MeHT CKMMaeMOCTH Mg

o .,
KO3(ppUI[MeHT OTHOCUTE/TbHON CKUMaeMOCTH ¥
+BJIQ)KHOCTh U IPaHy/IOMeTPUYECKUI COCTaB

Ocajka rpyHTa OCHOBaHUs ()yHAAMeHTa /A JII000r0 BpeMeHH JAelCTBUSI Harpy3KH npH
JABYCTOPOHHEeH (pM/IbTPAlMU Bo/bl (BBePX U BHHM3 NMPH HAIUYMHU (PWILTPYHOILEH TOJIIA

S; =5 U=h,m,-p-U,
TPYHTOB) BbIUKC/IsieTcs no ¢opmysie 3 i
K03(hduLIMeHTOM BOZIOHACKIIL[EHHOCTH TPyHTa

nOTH rae U aBaserca ...
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+cTerneHb0 GUILTPALMOHHONW KOHCOMUAALIUK TPYHTA
K03 ULIeHTOM OTHOCUTE/IbHOM C)KUMaeMOCTH TPyHTa
Ko3(duieHTOM (GUNBTPALIUU TPYHTA

Jedopmanuu oT NPUPOAHOrO JaB/IeHUs FPYHTA CUUTATCA ...
+CTabWMM3UPOBaBILIMMUCS

BO3pacCTaoLIMMHU NIPU BO3Be/IeHUH COOPY KEHUSsI
3aTyXaroLMMU [PY BO3BEeIeHUU COOPYIKeHUsI
3aTyXarollYMH TIPU OTPULaTe/IbHbIX TeMIepaTypax

Ocapaka pyHaamenTa mo Meropy o0mux ynpyrux aedopmaruii (CM. puc.) onpejesisieTcs 1mo
t¢opmyie
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Synpzmp b-ll-v*]
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3aBHCHMOCTH OCafIKM OT Pa3MepPOB 3arpy)kXeHHOW IUIOIIA/M MO METOJy OOIUX YNpPYrux
Aedopmanuii (cMm. puc.) onpejensiercs no ¢gopmysie
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+ A

3aBUCHMOCTb 0CaJIKU OT pPa3MepOB CTOPOHBI PyHJjaMeHTa B OJHOPOAHbBIX TPYHTaX UMeeT BUJ, ...

+
AF

i

0

|\
=

B mnpepnochIIKax /i pacyera 0CajKH MeTOAOM JIMHeHOo-AedopMHPyeMOro caosi He
YUUTHIBAaeTCs
mprHa ¢yHameHTa

5210Mm

MOZy /b ie(pOpMaLii TPYHTOB OCHOBAHMS E210MIIa

mprHa ¢hyHaMeHTa b<iom

o o >
+TO, UYTO B IIpeJenaxX C)KUMaeMOU TOJIU H': 3a/ieraeT CJIOM I'DyHTa C El 2100MIla u

E
o> H -|1- |22
1 c[ E]

TO/LIMHON 1

Ocajika /1051 rpyHTa NPH CIUVIOIIHOMN Harpy3kKe (CM. puc) onpepjessiercs mo ¢opmyie ...
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IRRERREY

S_h-my-p
2

L S=homy, o p

S:Zh-my-p

S=2h-m, p

Ocagka ¢yHJaMeHTa MeTOAOM MOCJIOWHOr0 CyMMHPOBAHHUs ompejensercs no ¢opmyse

H 6
S:Zh:" ! "0
T , TAe Ea _ ..
Ko3pdurmenT IlyaccoHa rpyHTa
MO/TyJTb C/IBUTA TPYHTA
K03 dULIMeHT MoCTeI OCHOBaHUS

+Mozy/b 0011el aedopMaliiy rpyHTa

Ocapka ¢yHpaMeHTa MeTO0M MOC/ONHOr0 CyMMHPOBaHUsA onpejensiercsa mo gopmye

" 8.
S:th ) —- Ijzp:’

7=1 ol ,Tae o,

BEPTUKA/IbHBIE Y KACaTeJ/IbHbIE HAITPSPKEHUA
+0CeBbIe BePTHUKAIbHbIE CXKMMAFOII1e HaTPsDKEeHHsT
Hallps>KeHusd OT CO6CTBEHHOFO BeCd 'PYHT4d

BepTHUKa/IbHbIE ¥ TOPU30HTA/IbHbIE HAllIPAXKEeHUA

IIpeAnocbI/IKM AJIA pacyeTra 0CaAKH MO MeTOAy NMOCI0MHOr0 CyMMHUPOBAHHS YUYUTBIBAIOT
yC/10BHE ...

BO3MOJKHOCTH BepTUKa/IbHBIX JledopMaliiii U Jedopmaliyii ciBrra

BO3MO)XHOCTH BEPTHKA/IbHBIX M TOPU30HTAbHbIX JeopMaliii TpyHTa

BO3MO>KHOCTH OOKOBOTO paCIIMpeHusi IPyHTa

+HEeBO3MO>KHOCTH OOKOBOT'O pacIivpeHusi TPyHTa

I'my0uHa aKTHMBHOM 30HBI CXKaTHSA ha NpH pacuere OCaAKU MeTOAOM IOC/JIO0HHOI0
CYMMHPOBAaHHs 3aBHCHUT OT ...

+C)KMMaeMOCTH CJIOEB I'PYHTA

XapakTepa Harpysku, repejiaBaemMoii Ha GyHJaMeHT

r/1yOuHBI 3a70KeHus1 GyHZaMeHTa

B/I&KHOCTHU C/I0€B IPYHTA B OCHOBAHUU

Ocagka  TOUYKH M Z, HaxojAIIelici B LeHTpPe 3arpy)kKeHHOr0  HAarpy3Koi

¥ npsiMoyro/ibHHKa (CM. PHC.), OIIPe/e/ISIeTCs METO/0M YIJIOBBIX TOUeK 110 opmyire ...
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S=dlhy thy thyy gy omy, -

8=l thy * gy +hgy oy, %

+

S=lhy ¥hg ¥hgy ¥ hyy -omy, - p

S =2y *hy ¥l Yhyy Jmy - p

7SI 7
g 1 M;l
T, 15
L

2

I'ly0uHA aKTUBHOM 30HBI CKaTHA (H ¢) 3aBHCUT OT MOIJHOCTH 3KBUBA/ICHTHOTO CJI0A (hﬁ)
U ompejesisiercs no popmyJie ...

+ He =2h,

H.=h,

H, =4k,
1

Hc = Eha

Ocapka ¢yHaaMeHTa Ha C/IOUCTOM OCHOBAHHMH IO MeTOAY ’KBHBA/IEHTHOTO C/1051 (CM. PHUC.)

onpejensiercs o gpopmyie 5= Ay My P , TAe "'vm _ CpejHHIA ...

b

-
-

-
-

YYyYvyy

Mo/yJib JehopMaLiviy TPyHTa
K03 puiieHT 60KOBOTO pacITUPeHUs TPYHTa
MO/IyJIb YIIPYTOCTU TPyHTa
+K03(pdULeHT OTHOCUTEbHON CKUMaeMOCTU IPyHTa

§§
N\
§§

BeuunHa aKTHBHOM 30HBI OKaTHs ' MO MeTOoAy 3KBHUBA/IeHTHOr0 €101 (CM. pHC.) C

” E
yUeToM CTPYKTYPHOii IPOYHOCTH IPyHTa ¥ W Haya/JLHOTrO rpajueHTa Hamopa o ...
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E
He 3aBUCUT OoT “™F

He 3aBHCHUT OT
+yMEHbIIAeTCs
yBe/IMY1BaeTCs

Ha kpuBoii mon3yuectu rpyHta (cM. puc.) III cragus (oTpe3ok cd) cOOTBeTCTBYeT CTafiMU

3aTyxaroler roa3yvyecTu
MI'HOBEHHOM Jlepopmariyu
I/IACTUYHO-BA3KOI O TeUeHUsI
+IIpOrpecCcUpyrouiero TeueHust

C pocToM Harpy3Ku Ha OCHOBaHHe (cM. puc.) pa3a cABUroB nepexour B ¢asy ...

3apO’K/eHust 30H I7IaCTUUeCcKUX Aedopmaiiyit

+TIpOrpeccHpyIoIero TeueHUsi, ¢ 00pa30BaHMEM ITOBEPXHOCTeN CKOJIbXEeHHS M BBITOpa
TPYyHTa

3aTyxarlux Jedopmalidii TpyHTa
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ynpyrux gedopMaiiyii, COOTBeTCTBYIOLUX CTPYKTYPHOM NMPOYHOCTU TPyHTa

Ckopocrtb 3aryxanus aedopmanuid rpyHTa III ¢a3sl HanpsbkeHHOro cocrosinusa (¢gasbi
MPOrpecCUPYIOIero TeueHUs ¥ BhIMUPAHHUA) UMeeT BU/ ...

0 t

ds
+5 dt

|
e
8

IIpu ompeje/ieHHH YIIPYroi 0CafiKu OCHOBAHUSI Z METO/I0M MeCTHBIX YIIPpyrux AedopManuii

B (opmyie £=r / C:- rae p— yjaeabHoe aasiieHue (klla), xo3¢d¢uieHT ynpyrocru

C
ocHoBaHuA (Ko3(d¢uipeHT nocrenn) < He 3aBHUCHT OT ...
yIeTbHOTO JJaB/IeHUs Ha TPYHT
TOJIIIMHBI CJIOSI CKUMAaeMOro TPyHTa
TIJIOIIA/M TlepeJjaur Harpy3oK
+BIXHOCTH TPyHTa

MeTop 5KBUBa/IEHTHOTO CJIOA [I/Isl OTIpe/ie/ieHUsi 0ca/iKu yH/iaMeHToB pa3paboTai ...
. Kynon
B.B. CokosoBckuii
A. Napcu
+ H.A. LlpiToBHY

JA TPYHTOB €O CTPYKTYPHON NPOYHOCTHI0 MOXXHO BBbIJe/UTH (ha3bl HANpPsHKeHHOIo

COCTOSIHUSI, B KOTOPBIX NPOSIB/IAIOTCA Ae)opMaLiyH ...

yNpyrue; yrjoTHEeHUS U MECTHBIX CBUTOB; BbITUPaHUs

+yIpyrve 4 ynpyroro nocjiefediCTBUs; YIUIOTHEHUSI U MECTHBIX CJBUIOB; MHTEHCHUBHBIX
MECTHBIX C/IBUTOB M YIUIOTHEHUS]; BbITUPaHUS

yNpyrue; NHTEHCHBHBIX MeCTHBIX CABUIOB, BBIAPAHUS

54



ympyrue;

YIUVIOTHEHHWA W MECTHBIX CABHUIOB;

YIUIOTHEHUS 110 CTOPOHAM OT 30H T/IaCTUYeCKUX Aedopmariuii

HMHTEHCHMBHBIX MECTHBIX C/ABHUIOB H

Ilpu fedCTBUHM CIJIOLIHOM HArpy3KH, paclpoCTPaHeHHOHM Ha 3Ha4YUTe/IbHble PaCcCTOSATHUSA B

CTOPOHBI, PYHT Oy/AeT HCHBITHIBATH HANIPSDKEHHOE COCTOSIHHE, AHA/IOTHYHOE ...
BO3HUKAIOIIIEMy B CUTOBOM Iprbope
+KOMITPECCHOHHOMY C)KaTHIO 6€3 BO3MOXKHOCTH OOKOBOTO PaCIIMpeHHs]
KOMITDECCUOHHOMY C’KaTHIO B CTabuioMeTpe
BO3HHUKAIOITIEMY TTPH UCITBITAHUK TPYHTA KPbUThUATKOM

Tab/mna 7 — Kputepun orjeHKH ¢()OpMHUPOBAHHOCTH KOMIETeHI[UH

Koa u HauMeHOBaHMe

KpuTepuu olieHrBaHus cOPMUPOBAHHOCTH KOMIIeTeHL[UN

WHAMUKATOopa (4acTv KOMIOETeHIMH)
JIOCTHKeHUs Ha 6a30BOM YpOBHe Ha IOBbILLIEHHOM YPOBHe
KOMITeTeHLIMU (4acTH COOTBETCTBYeT OLIeHKe COOTBETCTBYET COOTBETCTBYET OL|eHKe
KOMITeTEHLIUN) «y[I0BJIETBOPUTE/ILHO» | OLIEHKEe «XOpOLLO» «OTJINYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJTbHOTO Oasuia MaKCHMaJIbHOI O MaKCUMasbHOTO Oasia
Ganna
OIlK-3.2. 3HaTh:
BeiOOp MeToJa WM | OCHOBHEIE METO/IbI | TIOKa3bIBaeT 3HaHHWe | CBOOOJHO  OMepupyer
MEeTOJUKU pelleHUs | oljeHKU JedopMalidii B | 0 MeTo/ax OLeHKH | TepMHUHaMU v
3a/1auu MacCHBe IPYHTA, nedopmaruii B | TIOHATUSIMA TI0  TeMe
rpodeccroHanbHOI MacCHUBe IPYHTa, MOZY /IS
JleATeJIbHOCTH onepupyert
TepMUHaMU U
OIIK-6.13. TTOHSATHUSIMU
Ouenka JUACLMITIUHBI
YCTOUUMBOCTH u Ywmets:
fiehopMUpyemMoCTH B OCHOBHOM OLI€EHUBATh | C JIOCTAaTOYHO | CITOCOOEH C BBICOKUM
I'PYHTOBOT'O JecdopMalivy B MaccuBe | BBICOKOM Jlofiell | ypoBHEM
OCHOBAHHU 3/1laHHA I'PYHTa CaMOCTOSATEe/IbHOCTU | CAMOCTOSATE/IbHOCTU
OL|eHMBAaThb OL|eHMBAThb v
nedbopmaruu nedopmaruu
MaccuBa rpyHTa
Bnaaern:
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OCHOBHBIMM HaBBbIKaMH
B OLleHKe JAedopMalyii
1o

HaBbIKaMU OLIeHKI
nedopmaruii n

HaBbIKaMH OLIeHKU
nedopmariuii 1o

MeTO/IUKaM,
COBCEM TBep/I0 BajieeT
MaTrepuasioM,
OTBeTax
MaJioCylljeCTBeHHbIe
MOTPEIHOCTH,
WCKKEHUS JIOTMYeCKOUn
T0C/IeI0BaTe/IbHOCTH,
He
apryMeHTarL1io
TeopeTUUeCKUX
[10/1I0>KeHUH
HCIIBITHIBAET
3aTpygHeHUs
OTBeTax Ha BOMPOCHI
Tipero/iaBaTeyisl.

pasMYHbIM
HO He

nipu
JI0TyCKaeT

TOUHYO

npu

pa3IMYHbIM
MeTOoZMKaM,
pelleHun
WHKeHepHbIX
TIPUCYTCTBYIOT
HeboJibIIMe
TIOTPELIHOCTH, 1
OTBeTax  JIOMyCKae
HeOoblIMe Tpobernbl
He WCKa)KarolLye er
CO/lep>KaHusl.

Tpi

3a/1al

Pa3/IMYHBIM METOZAMKaM,
MIPAaBUJILHO U JIOTHUECKU
CTPOMHO u3araet
yueOHbBI MaTepHral.

Ta6ma 8 — Kpurepum oneHkH cpopMHPOBAHHOCTH KOMIIETEHI[UH MO pe3y/ibTaTam

KOMIIBIOTEPHOI0 TECTUPOBAHUA

KO,Z[ 1 HaMMeHOBdHHe

Kputepuu orieHrBaHus cOPMUPOBAHHOCTH KOMIIETeHLIMH

(4acTv KOMIeTeHI[1H)

Ha 6a30BOM ypOBHe

Hd TTOBBINII€EHHOM YpDOBHE

WHJUKaTopa
COOTBETCTBYET COOTBETCTBYET
JOCTHKeHUS COOTBETCTBYET OLIeHKe
KOMIEeTeHIUH (YaCTU | «y/IOB/IETBOPUTETHLHO» OUEHIKE «XOPOIHO» OUEHKE «OTIIHO>
YA F 65-85% ot 86-100% ot
KOMIIeTeHILINH) 50-64% ot
MaKCHMaJ/IbHOTO MaKCHMa/bHOTO
MaKCHUMaJTbHOTO Oasia
bamna Oamia

OIIK-1.2. eCJIi IPaBUIbHO TPaBUJILHO TPaBUJILHO
Ornpegenenue BbITIOJIHEHO 50-64% BBITIO/THEHO 65-85% | BeImosiHeHO 86-100%
XapaKTepUCTUK TeCTOBbIX 3a/laHuH, TeCTOBbIX 3a/laHuH, TeCTOBBIX 3a/laHuM;
(r3nuecKoro rpotiecca | CTyJleHT BajjeeT CTYJeHT CTYJeHT
(aBneHus), MaTepuasioM 110 TeMe, | JeMOHCTPUpYeT JleMOHCTPUPYET
XapaKTepHOro JJIS1 | HO UCTTBITBIBAET Xopolliee 3HaHUe OT/IMYHOE 3HaHUe
00BEeKTOB 3aTpy/JHEHUS B OLIEHKe | XapaKTepUCTUK U XapaKTepUCTUK U
rpodeccroHanbHON HEKOTOPBIX (PM3UKO- CBOMCTB I'PYHTOB, CBOMCTB I'DYHTOB,
JesITe/IbHOCTH, Ha | MeXaHUYeCKUX pacueTHbIX METOAUK | paCueTHBbIX METOJUK
OCHOBe XapaKTepUCTUK, B T0 OL|eHKe T0 OL|eHKe
TeOpPeTUYeCKOro OLIeHKe YCTOMYMBOCTH | yCTOMYMBOCTU U yCTOMYUBOCTH U
(9KCcriepuMeHTa/bHOT0) | U AepopmupyemMocTu | AedopMaluii nedopmariuii
VICCIIeJOBaHMUS. TPYHTOBOT'O IPYHTOB OCHOBAHWW | TPYHTOB OCHOBAHWUU
OIIK-1.4. OCHOBaHUA
Ilpencrasnenue
0a30BBIX JUTST
nipogecCOHa/IbLHOM
cdepbl bu3nuecKrux

TIPOLIECCOB U sIBJIEHUI B
BU/JIE
MaTeMaTH4yecKoro(1x)
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ypaBHeHUs1(1).

OIIK-3.2.

Beibop Meroza wiu
METOZIMKK  peIeHust
3azaunt
rpoeccroHaNbHOM
JeATeIbHOCTH

OIIK-6.13.

OrneHKa YCTOMYMBOCTH
u  gedopmupyeMocTy
TPYHTOBOT'O OCHOBaHUS
3/laHusi

2 OOEHMBAHMWE IITMCBbMEHHBIX PABOT CTYJAEHTOB, PEIJIAMEHTHUPYEMbIX

YUYEBHbBIM IVIAHOM

PacuetHo-rpaduueckas padora «PeleHue NpaKTHYECKUX 3ajau»
B pacueTHO-rpaduueckoii paboTe TPy TEMBI:
1. OueHKa HanpspKeHUI B MacCHBe TPyHTA

2. IlpumeHenue
VH)KeHepHBIX 3a/au.

TeOpHUMu T1Ipeae/IbHOTO  Hallpsa>Ke€HHOI'0o

3. Ouenka gedopmaryii B MacCHBe TpyHTa
B kaxzgoli TemMe HeoOXOAMMO PeIIUTh HECKOJBKO 3a/jau, WCXOJHbIe JaHHbIE KOTOPBIX

MpuBeJeHbI 110 BADUAHTAM B COOTBETCTBHUU C METOJUYECKUMH YKd3dHUAMU.

Tabuna 9 — @opMupyeMbie KOMIETeHIMHU (M/TM UX YaCTH)

COCTOsAAHHUA B

pelieHuu

Ko v HauMeHOBaHue Koz 1 HaMeHOBaHWe WHAWKATOpa OtrieHOUHBIE
KOMITeTeHLUU JIOCTHKEHUS] KOMIeTeHLWH (YacTu MaTepuasbl U
(ykazanHble 8 PII/]) KOMITeTEHLIUH) CpeJicTBa
OIIK-1  Criocoben  pemats | OITK-1.2.
3ajaun npodeccronansHoi | OnpesienieHre  XapakTePUCTHK  (QU3NUECKOTO
MesTebHOCTH  Ha  ocHoe | IPoriecca (sBeHus), XapaKTepHOro A
00BeKTOB TTPOdecCHOHaTLHOMN /IeATeIbHOCTH,
WCTIONIb30BaHUSI TeOPeTHUeCKUX
Ha OCHOBe TeOpPeTUUeCKOro
U MIPAKTUUeCKUX HOB
pa ec OCHOB | (5K criepriMeHTa/IbHOT0) HCCTe/J0BaHHSL.
eCTeCTBEHHbIX M TeXHUUYeCKUX | OTIK-1.4
Hayk, d Takxe | [IpexncrasneHue 6a30BbIX i IIpoBepka
MaTemMaThuecKOoro arrapaTa nipodeccroHanbHOM  cdeprl  du3uueckux | copep>kanus PT'P
[IPOL[eCCOB 51 sIBJIEHU M B BHU/JE 3amura PT'P
OINIK-3 CriocobeH NpYHUMATh | MaTeEMaTHUeCKOro(ux) ypaBHeHust(if). (cobecenoBanue)

pellieHUs1 B MpodecCcuoHaIbHOM

cdepe, WCTI0JIb3YS
TEOpeTUYeCKHe  OCHOBBI |
HOPMAaTHBHYIO 6asy
CTPOMTENILCTBA, CTPOUTEEHOM
WHIYCTPUM U JKWAJHIHO-

OIIK-3.2.
Beibop MeTojja WM MeTOJUKW pelleHust
3ajjaur NpoecCroHaNIbHON /e TeTbHOCTH

OIIK-6.13.
O1leHKa yCTOMUMBOCTH U AedOpMHUPYEMOCTH
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KOMMYHAaJ/IbHOTO XO0351CTBa

OITK-6 CriocobeH yuaCTBOBATh
B TPOEKTUPOBAaHUM OOBEKTOB
CTPOUTENIbCTBA U KWIWIIHO-
KOMMYHa/IbHOTO XO35IHCTBa, B

TFPYHTOBOI'O OCHOBAHMSA 30aHUA

MOATOTOBKE

000CHOBAaHUI UX

Y4aCTBOBATb B

CpeagCTB dBTOMAaTU3HWPOBAHHOTI'O

TIPOEKTHUPOBAHUA
BBIUMCJIMTE/IBHBIX

TIpOrpaAMMHBIX KOMIIJIEKCOB

pacueTHOro u
TeXHUKO-3KOHOMUUECKOTO

TIPOEKTOB,
MO/IFOTOBKE
MIPOEKTHOM [JOKyMeHTalWH, B
TOM 4YKCJIe C HCI0J/Ib30BaHUEM

nu

Ta6mna 10 — Kputepuu oneHKH pacdyeTHo-rpaduueckoi padboTsl

[MToka3zatenu KonnyectBo 6asnoB
MHUHUMaJIbHOe MaKCUMaJsbHOe

CobJmrofieHue rpaduka BoioaHeHust PT'P 10 20
3auwmra PI'P 35 70
AXTUBHOCTB NpU BbINo/HEHWUA PI'P nnm ripu

o 5 10
ny0simuHoM 3aumre apyrux PI'P
Wroro: 50 100

Ouenka chOpMUPOBAHHOCTM KOMITETEHLIMM TPY BbIMIOJIHEHUM U 3all{UTe pacueTHo-

rpacdudeckoit paboThl ocyIrecTBsieTcst o 0/10KY: «3atquTa PT'P».
Kputepun orieHrnBanus chOpMHUPOBAHHOCTUA KOMITeTEHIIWN TIpeZiCTaB/eHbl B Tabmre 11.
Tadmuma 11 — Kpurepuu onjeHKH C(OpMHPOBAHHOCTH KOMIIETEeHIIHH IO PaCUeTHo-

rpaduueckoii pabore

Kputepuu onieHrBanus c)OpMUPOBAHHOCTH KOMIIETEHLIMN
(4acTu KOMIETEeHLINH)
Kop v HaumeHOBaHME
Ha 06a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
MHAMKaTOpa COOTBETCTBYET COOTBETCTBYeT
JOCTHKEHUs COOTBETCTBYET OLIeHKe y y
OLIeHKe «XOPOIIIO» OLIEHKe «OTJIMYHO»
KOMIIeTeHIIUU (YaCTU | «y/I0BJIETBOPUTE/ILHO» 65-85% oOT 86-100% o1
KOMIIeTeHL[UH) 50-64% oT ? 2
MaKCHMabHOTO MaKCHMasbHOT0
MaKCHUMaJIbHOTO Oasia
Gana bamia
OIIK-1.2. Ywmeer OlleHMBaTh | yMeeT olleHHBaTh | paboTa BhITIOJIHEHA U
OrnipesieneHne ¢r3MKo-MexaHuueckre | (pusmko- 3aluieHa Jlo
XapaKTepHUCTHK XapaKTepUCTUKHU MexaHUuecKre OIgOHLIaHI/IH
tusmueckoro mporecca | TPYHTOB; yMeeT | XapaKTepUCTUKU 0003HaUeHHOT 0
(ABneHus) BBITIOJIHUTh IPYHTOB; yMeeT | CPOKa; CTYZeHT
’ rpe/iBapuTe/IbHY IO BBITIOJIHUTh MOKa3bIBaeT
XapaKkTEpPHOTo AL oreHky CBOMCTB | Npe/iBapuUTeNbHYI0 | TIy6OKOe M MOIHOe
00BeKTOB TPYHTOB; OLIeHKY CBOMCTB | 3HaHHE U TIOHNMaHWe
npo(eCccuoHanbHOM crocobeH K OLjeHKe | TPYHTOB; BCEro NMporpaMMHOI0
LesITeIbHOCTH, Ha | HanpspKeHHO- crioco0eH K OLleHKe | MaTepuarna,
OCHOBe e OpMUPOBAHHOTO HaIpsDKeHHO- JIeMOHCTPUPYET
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TeopeTHYeCcKoro
(9KCTIepuMeHTaIbHOTO0)
WCCI1e[loBaHUsl.
OIlK-1.4.
[IpencraBnenue
6a30BbIX
rpoeccroHaNbHOM
cheprbl busrueckux
TPOLIECCOB U SIBJIEHUU
B BUJIE
MaTeMaTHh4YecKoro(1x)
ypaBHeHusA(11).

ISt

OIlK-3.2.

Beibop Mmeroma wim
METOJUKU  pelleHust
3apaunt
rpodeccroHabHON
JeATeIbHOCTH

OIIK-6.13.

O1eHKa yCTOMUMBOCTH
U 1epopMUpPyeMOCTH
TPYHTOBOT'O OCHOBAHMUS
3[aHUS

COCTOSIHMSI ~ MaccuBa
IPYHTA; 3HaeT YCIOBUS
TPOYHOCTH u
yCTOWUHMBOCTHU

IPYHTOB; criocobeH
czieniaTh BbIOOD
HY>KHOU MeTOJUKU
pacueTa 1O OL|€HKe
HaIpspKeHNU! u
nedopmaluii  TpyHTa;

crioco0eH  BBITIOJTHUTD
OLIeHKY yCTOWUMBOCTHU
u pgedopMupyemMoCcTU
I'PYHTOBOI'O OCHOBaHUsI
30aHus, HO  HMeeT
npobenbl B yCBOEHUH
MaTepuara, He
TMIPeMsATCTBYIOLHE
JlanbHeuIemMy
00yueHHIO

eOpMUPOBAHHOTO
COCTOSIHUSI MacCHBa
TPYHTa; 3HaeT
yCJIOBUSI TIPOYHOCTH
1 yCTOWUMBOCTU
TPYHTOB; CIIOCOOeH
czienaTh BIOOD
HY>KHOW MeTOJUKU
pacuera 110 OLIeHKe
HarpspKeHU! U
nedopmariyii
IPYHTa; criocobeH
BBITTOJTHUTH OL[eHKY
YCTOUUHUBOCTU U
nedopMUpyeMOCTH
TPYHTOBOT'O
OCHOBAHUSI 3/JaHUS;
nipu 3amqute PI'P o
CyILIIeCTBY OTBeuaeT
Ha M0CTaBJIeHHbIe
BOIIPOCHI, C
HeOOJIbIITNMU
TMOTPEITHOCTSIMU
TIPUBOJUT
(hopMyMpPOBKU
onpejie/ieHUN, B
OTBeTax JI0MyCKaeT
HeOosIbIIHe
npobesibl, He
HCKa’KaroIlue ux
coJiep>KaHust

Cr10COOHOCTH

OLleHMBaTb (PU3UKO-

MeXaHuuecKre
XapaKTepUCTUKU
TPYHTOB;
BBLITIOJTHUTh
TIpe/iBapUTe/IbHYHO
OLIEHKY
TPYHTOB;

yMmeer

CBOMCTB

crocobeH K OIleHKe

HaripsA>KeHHO-

JlehopMHUPOBaHHOTO

COCTOSIHUSI MaCcCUB
TPYHTa; 3HaeT

d

ydji0oBuUsA IIPOYHOCTH

Y YCTOMYHUBOCTH

TPYHTOB; CIIOCOOeH

czienartb BbIOOp

HY)KHOﬁ METOJUKH
pacuyeTa I10 OLIeHKe

HaTpsUKeHUN 1

Jnedopmaruit
TPYHTa; CriocobeH

BBITIOJTHUTE OLI€EHKY

yCTOWUMBOCTH U

nehopMHUPYeMOCTH

I'PYHTOBOI'O

OCHOBAHMA 3dHHA;

MOXXeT
CAMOCTOATE/IbHO 1

apryMeHTHPOBAaHHO

OCyLIeCTBJIATDH

aHanm3, 00001eHusT

Y BBIBO/IBI T10
BBITTOJTHEHHOM
pabore

ba3oBbIiii  ypoBeHb C(POPMUPOBAHHOCTU KOMIETEHLMH,
CUUTAeTCsl [OCTUTHYThIM, €C/U CTY[EeHT MO WTOraMm TMOJTrOTOBKU U

«yOOBJIETBOPUTE/IBHO»,

COOTBETCTBYHOIIUM  OLIeHKe

3alUThI pacueTHO-Tpaduuecko paboTel Habupaet oT 50 40 64 6asIoB, MOBBIIEHHBIM YPOBEHb
CUMTAETCsl JJOCTUTHYTHIM, €C/IM CTyZleHT HabupaeT oT 65 mo 100 6GasioB, MpPU 3TOM OlI€HKe
«XOpOII0» COOTBEeTCTBYeT 65-85 6asoB, oljeHKe «oTIMuHO» 86-100 H6annos.
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3 OIIPEJEJ/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAIIUA

dopma NpoMeXXyTOUHOM aTTeCcTaliy M0 AUCLUTIIMHE 3auem.
OLEHOYHBIE MATEPUAJIBI U CPEJCTBA AJIA TTPOBEPKU
CO®OPMHNPOBAHHOCTHU KOMIIETEHIIU

Ko 1 HauMeHOBaHUe KOMIIETeHIMU
OIIK-1 CriocobeH periath 3aauv podeCcCoHa/ILHON JeITeTbHOCTHA Ha OCHOBE MCITO0/Ib30BaHUs
TeOPeTUYEeCKMX U TPAaKTUYECKUX OCHOB €eCTeCTBEHHbIX M TeXHUUECKHMX HayK, a Takxke
MaTemMaTUuyeCcKoro anrapara

ITpumepbl 3a0aHuli 3aKpbIMO20 Mmuna
Bbi6epume 00uH npasu/ibHbIl ApUAHM omeema:

Jdedopmaruu cKaTHsa B rPYHTaX 00yC/I0B/IeHbI YMEHbILEHHEM ...
MIPOYHOCTH TPYHTA
KOJIMUECTBA TBEP/bIX UACTHI]
+ob6beMa nop B obpasiie rpyHTa
MOJIEKY/ISIPHBIX CHJT 9/IEKTPOMArHUTHOW TIPUPO/IBI

ITpumepbl 3a0aHuli OMKpPbIMO20 Muna

1. BrnaxxHOCTh TpyHTa Ha TpaHUIC IUIACTHYHOCTH (Wp) cocrapnsier 12 %. Ilpupomnas

snaxuocts rpynta (W ) 20 %, nokasarens texyuectu ( | L) 0,5, ompenenuTs BUI rpyHTA.
OTBeT: Cyr/IMHOK
2. Y7enbHBIM BEC YacTUI (7 $) rpynta 27 xH/M3, yaenbHBI Bec cyxoro rpyHTa 7d =13,5

kH/M3. OnpenenuTs ynenbHbIN BeC TPYHTA BO B3BEIICHHOM COCTOSHUU (7 b)), ecnm ynenbHbIH

BEC BOJIBI (7/ W) paBeH 10 kH/m3. Ilpu oTBeTe enuHUIIBI U3MEPEHUS HE YKa3bIBaTh, OJIYYEHHOE
3HaYEHHUE OKPYTJIUTH /10 OJHOIO 3HAKa MOCIE 3aMATOM.

OrTBeT: 8,5

3. Koaddpuument nopuctoctu rpyHra paseH 1. Uemy paBHa MOpUCTOCTH rpyHTA?

Ortset: 0,5

4. CyrnmHOK UMeeT B MPUPOJTHOM 3aJIeraHuu JI0T-
HOCTb p=1,81/mM3 npu BJI&KHOCTH w1=10%. B HACBIITb CYTJIMHOK
JIOJDKEH YKJIQIbIBaThCSA c BJIQYKHOCTBIO w2=15%. Kaxkoe KOJIMYECTBO
BOJIBI norpedyercs J100aBUTH Ha KaXKJIbIA KyOoMmeTp TPYHTa, YTOOBI

YBCIIUYUTD €I'0 BJIAXKHOCTD C 10 a0 15 %. B oTBeTe CANHUIBI U3SMCPCHUA .]'I/M3 HC YKa3bIBaThb.

Ortser: 82
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OIIK-3 CnocobeH TipUHUMAaThb pellleHdsi B TpodeccroHanbHON  cdepe, UCIOB3Ys
TeopeTHueCcKre OCHOBbI M HOPMATHUBHYIO 0a3y CTPOWTENbCTBA, CTPOUTEILHOW WHAYCTPUU U
YKUJIUIITHO-KOMMYHA/IbHOTO X03sIMCTBa

IIpumepbl 3a0aHutl 3aKpbimoe2o munda
Bbi6epume 00uH npagu/ibHbIU 8apUAHIM omeema:

Y cToMunBOCTh 0TKOCA MO MeTOo/y KPYIJIOWM/IMHAPUYECKUX NMOBEPXHOCTEH CKOJIbXeHMS
yMeHbIlIaeTcs MpH ...

+yB/I&)KHEHUU IPYHTOBBIX MacC B OTKOCe

yMeHbILIeHNH BbICOThI 0TKOCA

yBEeJIMUEHUU CUJI Y[ eIbHOTO CLielyIeHusl TPYHTa B OTKOCe

yBeJIMUEHUM 3HAUeHWH yTr7ia BHYTPEHHEro TPeHUs FPyHTa B OTKOCe

ITpumepbl 3a0aHuli OMKpPbIMO20 Muna

1. C momolpi0 Kakux TPUOOPOB B /1a0OPATOPHBIX YC/IOBUSIX OMPEAEeNSIOT
MIPOYHOCTHBIE XapaKTePUCTUKU IPYHTOB?

OTBeT: CABUTOBOM WM CPe3HOM nprbop, crabumomerp.

2. C moMmompi0 Kakux MpuOOpPOB B J/1abOPAaTOPHBIX YCIOBUSIX OIMpeesstoT
AedopMalOHHbIe XapaKTepUCTUKU TPYHTOB?

OtBeT: OfoMeTp WM KOMITPECCHOHHBIN MpHUOOp.

3. [omyckaeTcs -1 yCTPOMCTBO (PyHZAMEHTOB Ha PhIXJIbIX MecKax?
OTBeT: B KaueCTBe eCTECTBEHHOI'O COCTOSIHWsI HET He JOIMyCKaeTcs, T.K. 3TO
cyiabble CU/TBHO CKUMaeMble TPYHTHIL.

4. OueHUTe yCTOMYMBOCThL TPYHTAa B OTKOCE, eC/IU KO3(PPULIMEeHT yCTOMUMBOCTU
1,4.

5. OTBeT: 0OTKOC yCTOWYMB, T.K. KOS(QPULMEHT YCTOMUMBOCTH NpeBbilIaeT 1,1.

OIIK-6 CnocoOeH y4acTBOBAaTh B IMPOEKTHUPOBAHUU OOBEKTOB CTPOUTEIHCTBA U
KHUITAIIHO-KOMMYHQJIBHOTO ~ XO3SiCTBA, B TOJATOTOBKE pPACUYETHOTO H TEXHUKO-
HIKOHOMHYECKOT0 OOOCHOBaHMH MX MPOEKTOB, y4acCTBOBAaTh B IMOATOTOBKE MPOEKTHOU
JOKYMEHTAllUU

IIpumepb! 3a0aHuti 3aKkpblmo20 muna
Bbi6epume 00uH npasus/ibHbIl apuaHm omeema:

OcHoBaHMe Kakoro (¢yHJaMeHTa NPH PaBHBIX TPYHTOBBIX YCJIOBHAX [AAacT 00/IBIIYyIO
0cajKy (pa3Mepsbl 110 MOAOIIBE B MM)?
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N=600 xH
N=300 kH
|
|
i
|
|
|
|
|

1000 L 2000 L
|

IIEpPBOIO

BTOpPOT'O

+00a moyy4ar 0JIMHaKOBYIO OCAJIKy
MepBoro B 2 pasza OOJBIIYIO, YeM BTOPOTO

ITpumepbl 3a0aHuli OMKpPbIMO20 Muna
1. Ot yero 3aBUCUT 0CaZjKa TPYHTOB?

OTBeT: OT HarpsHKeHHOT0 COCTOSTHUSI MaCCUBa I'PYHTA U ero AieopMal[iOHHBIX
XapaKTepUCTHK.

Kakum MeTo[j0M peKOMeH/yeTCsl OlleHMBaTh 0CA/IKY TJIMTHOTO QyHAamMmeHTa?
OTBeT:  MeTo/IoOM  JIUHeWHO-AepopMUPYeMOTro  C/ios.  ODTOT  MeTof,
peKOMeH/1yeTcsi TIpU IMprHe (QyH/JaMeHTHOU NUThl He MeHee 10 M U Mopy e
Jedopmariyy TpyHTOB ocHOBaHMS Ootbitie 10 mIla.

YuuTbIBaeTCS M TIPU  pacueTe o0cCafKu GdyHJaMeHTa HarpshkeHus OT
COOCTBEHHOTO Beca rpyHTa?

OTBeT: HeT He YYUTHLIBAIOTCS, YUMTHIBAIOTCS TOJBKO HArpsDKeHWs OT Beca
KOHCTPYKLIUM ([]OTIOJIHUTE/IbHbIE HallPSUKEHUS).

[Tpu oLjeHKe aKTMBHOTO /laB/ieHWs Ha TOATOPHYI0 CTeHy KakoWll BWJ I'DyHTa
co37acT OoJiblliee aBieHue?

OTBeT: mecyaHble TPYHTbI, T.K. Yy 3TUX TPYHTOB OTCYTCTBYeT CIiell/IeHue,
KOTOpOe B CBOK ouepelb (OpMHpYyeT HalpsbKeHUe CLerIeHUs, CHUKarolljee
aKTHBHOE JIaB/IeHHe TPYHTa.

OkoHuaTe/ibHbIe  pe3y/nbTaThl  00yueHHs:  (hOPMHUDOBaHUSI  KOMITeTEHLIMI)
OTIpe/iesISIFOTCS  TIOCPeICTBOM TiepeBoJa 0asuioB, HaOpaHHBIX CTY/€HTOM B TpoLiecce
OCBOEHMS JUCLIUILIMHBI, B OL|€HKU:

— 0a30BbIN ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHLIMHM CUWTAETCsl JAOCTUTHYTHIM
ecu pe3ysabTaT O0OyueHUs COOTBETCTBYeT OLIeHKe «yzAoBieTBoputenbHo» (50 g0 64
peNUTUHIOBBIX OasioB);
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— MOBBIIIIEHHbI ~ YpOBeHb  C(OPMUPOBAHHOCTU  KOMIIETEHI[UM  CUUTAeTCs
JNOCTUTHYTBIM, €C/IM pe3y/ibTaT 00yueHHsT COOTBETCTBYET OLleHKaM «xopomio» (65-85
PEUTHHTOBBIX 0a/IJIOB) U «OTAUYHO» (86-100 peMTUHTOBBIX HasIIoB).

4 TIOPAJIOK ITPOBEJIEHMA IIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAIIUU

dopma NpoMeKyTOYHOM aTTeCcTaly 10 JUCLIUIIMHE 3auem.

doHf OLIEHOUHBIX CpeacTB ISt TpoBe/leHUs TIOBTOPHOM
TIPOMEXXYTOUHOM aTTecTaliuy (pOPMUPYETCS] U3 UMC/ia OL[€HOUHBIX CPeJCTB 0 TeMaM, KOTOpbie
He OCBOEHbI CTY/IeHTOM.

IlpumeuaHue:

ITorio/THUTEIbHBIE KOHTPOJIbHBIE HWCTBITAHUS TIPOBOJATCS [J/Isl CTYJI€HTOB, HaOpaBIIIMX
MeHee 50 6a/10B (B COOTBETCTBUM C «I10/10KEeHeM O MOAY/IbHO-PEUTUHTOBOUM CUCTEMEY ).
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