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1. IIacmopT KOMILIEKTA KOHTPOAbHO-0LEHOYHBIX CPeAcTB
B pesyabraTte ocBoeHus yuedHoH aucuuninuHbl OI1.05 CtpouTenbHbie MaTepHaIbI H
u3genusa olyuaroLMiica nomkeH obnagath npeaycMoTpeHHbIMH  PIOC no
cneuuanpbHocTy. 08.02.10. CTpOUTENBLCTBO KeNe3HbIX JOPOr, MYTh U NyTEBOe
xo3siicTBe Ba30BOH noaroTeBku ans cneuuansHoety CIIO cnepyromumu
YMEHHAMH, 3HAHUSIMH, KOTOPbIe GOPMHUPYIOT MPOdecCHOHATBHBIMH, H O0IHMH
KOMITETEHLIUAMH:
B pe3yabTaTe 0CBOeHHS Y4eGHOH AHCUHILVIHHBI 00YYAIIIHICA J0KEeH CPOPMHPOBATH
cnegyiouye KOMNeTeHLHHU:
OK 1. [ToHHMATB CYLIHOCTb H COLIMANIBHYH) 3HAYMMOCTD CBOeH Oynymeii npodeccuu,
MPOABIATL K HEl YCTOHUHBLIN UHTEpEC.
OK 2. OpranusoBbiBaTb COOCTBEHHYIO A€ATENbHOCTD, BEIOMPATh THIOBbIE METOIbI U
¢rocoObl BBIMOHEHHS MPO(YECCHOHATBHBIX 3aa4, OLEHHBATh HX 3()(HEKTHBHOCT U
KauecTBo.
OK 3. IlpuHUMaTh pelieHHs B CTAHAAPTHLIX U HECTAHIAPTHBIX CHTYALUsIX H HECTH 3a HUX
OTBETCTBEHHOCTb.
OK 4. Ocy1uecTBIATh NOHCK H HCMIOMBb30BaHHE HHPOPMALIMH, HEOOXOAHMOH A
3¢ HEKTHBHOrO BBINOIHEHHS NPOPECCHOHATBHBIX 3a0a4, MPO(HECCHOHANBHOTO H
JIMYHOCTHOTO Pa3BUTHS.
OK 5. Hcnonp3oBaTe HHOOPMaLHOHHO-KOMMYHUKALIMOHHbBIE TEXHOMOTHH B MpodecCHOHANBHOM
NeATeJIbHOCTH.
OK 6. Paborats B KOJUIEKTHBE H B KOMAaHIE, 3 (PEKTHBHO O0IIATHCSA ¢ KOJJIETaMH,
PYKOBOICTBOM, NMOTPeOUTENAMH.
OK 7. BpaTb Ha ce0s OTBeTCTBEHHOCTD 3a padoTy 4JIeHOB KOMaHAb! (TOIUMHEHHDIX ), 34
PEe3YJILTAT BBINOJIHEHHs 3aJaHHH.
OK 8. CaMOCTOATENBHO ONPENENATh 3a0a4H MPOPECCHOHATBHOTO H IHYHOCTHOTO
Pa3BUTHA, 3aHUMAThLCS caMo0Opa3oBaHHEM, OCO3HAHHO MIaHHPOBATh MOBLILIEHHE
KBaJH (PUKALIHH.
OK 9. OpueHTHPOBATHCA B YCJIOBHAX HACTOH CMEHBI TEXHOJOTHIT B MPOGECCHOHATBHOH
NeATeJIbHOCTH.
IIK 2.1. YyacTBOBaTh B IPOEKTUPOBAHUU U CTPOUTENBCTBE KEeNE3HbIX JOPOT, 3AaHUH U
COOPYKEHHI.
IIK 2.2, [Ipon3BOOHT PEMOHT H CTPOHUTENBCTBO  XKENE3HOAOPOKHOrO MyTH ¢ UCTIONB30BAHHEM
CPEACTB MEXaHH3ALMH.
IIK 3.1. OecneunBaTh BbINOIHEHHE TPpeOOBaHUI K OCHOBHBIM 3E€MEHTaM U KOHCTPYKUHMH
3eMJITHOTC TIOJIOTHA, Mepee3aoB, NMYTeBbIX U CUrHANbHBIX 3HAKOB, BEPXHErO CTPOSHUS MYTH.
IIK 3.2. ObecneunBaTh TPeOOBAHHA K HMCKYCCTBEHHBIM COOPYXKEHHSIM Ha
KEJIE3HOAOPOKHOM TPAHCIIOPTE.
B pamkax nporpaMmbl yMe0HOH AHCHHILIHHEI PEATH3YETCH MPOrPAMMA BOCMUTAHHMS,
HANPABJEHHAA HA POPMHPOBAHHE CJIEAYIOIIHX JHYHOCTHBIX PE3yAbTATOB
(AeCKpHNTEPOB):
JIP10: 3ad00Tamuiica o 3aliuTe OKPYKaroLWEeH cpenbl, COOCTBEHHOH H uyXKOi 0€30MacHOCTH, B
TOM 4HcJIe LHPPOBOIL.
JIP13: I'oToBHOCTL 00YyYaKOLIErocs COOTBETCTBORATH O’KUAAHUAM padoTomaTenefi:
OTBETCTBEHHBIH COTPYAHHK, AHCLIMIUVIHHHPOBAHHBIH, TPYIOMKOHBBIH, HALIENEHHbIH Ha
JOCTHXKEHHE MMOCTABIEHHBIX 3334, 3G EKTHBHO B3aUMOIEHCTBYIOIHH ¢ YIEHAMH KOMAHBI,
COTPYAHHYAK LU ¢ OPYTHUMHU JIIOIbMH, TPOEKTHO MBICIISALIMI.
JIP27: IposiBnstoLuil croCOOHOCTH K HEMPEPbIBHOMY Pa3BUTUIO B 0ONacTH
npoheCCHOHANBHBIX KOMITETEHLHIT H MEXKIUCLHITIIMHAPHBIX 3HAHUI.



JIP30: OcyuecTBaAwLWKA MOUCK U UCTIONB30BaHHE HHpOpMalHH, HeoOXoouMOlt onst

3¢ (HeKTUBHOTO BHIMOIHEHUA PA3IMYHBIX 32034, MPOPECCHOHATBHOrO U TUYHOCTHOTO PA3BUTHS.
DopMoii aTTeCTALIHH N0 Y4eOHOH JUCUHILTHHE ABAAeTcA AuddepeHUIHPOBAHHBIH 3aueT
2.Pe3yjbTaThbl 0CBOEHHS Y4e0OHOH AHCUHNAHHDBI, MOANEKALIHE NPOBEPKeE.

PesynbTaTh
(oCBOEHHBIE
npodgeccHOHANbHDbIE
KOMMETEHLIHH)

OcHoBHbIE MOKA3ATENH
PE3yJIbTATOB NOArOTOBKH

PopMBI H METOAbI
KOHTPOJIA

OK1. ITonumatb
CYIIHOCTB H
COLHAIBHY K
3HAYUMOCTb CBOEH
Oyayueil npodeccuy,
NPOSABJIATL K HEH
YCTOMYHBBIA HHTEPEC.

- BHIETh OOBEKTUBHVIO KAPTHHY

MHPA; - OBITb MOJTUTHICCKH
IPAMOTHBIM M MOIUTKOPPEKTHBIM

- MOHHMATE POIb FOCYIAPCTRA U
€ro MOJHUTHKH B IKOHOMHKE,
COLMAaNBHOM U KVIBTYPHOM cdepax;

- MOHUMATDb 3HAUYCHHE CBOCH
npodeccuu B HhOpMUPOBAHUM
rapMOHHYHOT0, 3KOHOMHYECKH
MPOLIBETAOILETO H MOTHTHIECKH
CTaOMJIBHOTQ TOCY,IaPCTBA;

-YCTHBIH OMpoc, 0eceaa;

OK?2. Opranu3oBriBaTh
COOCTBEHHYIO
IeATENbHOCTD,
BBIOMPATDb TUIIOBBIE
METOObl U CIIOCOODI
BBIMOJTHEHHS
npodecCHOHATBHBIX
3agau, OLEHUBATh UX
3¢ ekTUBHOCTD U

- CO3JaBaTh MPOEKTHI PEIUCHUIT
PA3THYHBIX
FeOMO.THTHYECKHX, 3KOHOMHYECKUY,
JeMorpadHUecKHX M IKOHOMUIECKHX
npod.IeM;
- OMPEIENATh METOA U (OpMBI
BBITO.THEHHS CAMOCTOSITENBHBIX H
TBOPUECKUX PadoT;

-OTYET MO MPOIENaHHOM

BHEAY IUTOPHOH

CaMOCTOATE TbHOH padoTe
COIrMacHO HHCTPYKLHH
(npeacraBnenue pedepara,
HHGOPMALHOHHOTO COOOIIEHUA
U T.1.). “KOHTPO.IbHAA padora;
-YCTHBIH 0mpog, deceaa

Ka4eCTBO.
OK3. ITpuHumats - C037aBaTh MPOSKTH PEIICHUI -3AILHTA MPAKTHYECKUN PadoT:
pELIeHHs B rNOOANBHBIX MPOOIEM UETOBEYECTB, - - TECTOBHIH KOHTPOIB. -OTHET

CTaHOapTHBIX U HE
CTAHOAPTHBIX
CUTYALHAX H HECTH 32
HHX OTBETCTBEHHOCTD.

thopmy . IHpOBATE MPOOIEMY,
AHATH3HPYA MOAEIBHVIO CHTVALIHIO; -
MOJEIHPOBATh UEMOYKY MOCNEACTBHUH
PA3IMYHBIX MPOLECCOB U SBICHHH,
Je:1aTh MPOrHO3bI U BHIBOBI,

O NPOASIAHHON

BHEAY JUTOPHOI

CaMOCTOATE TRHOMH padoTe
COIMAcHO HHCTPYKLHH
(npeactaeneHue pedepara,
HHGOPMALHOHHOTO COOOIIEHUA
U T.1.). “KOHTPO.IbHAA pabora;
-VCTHRIN ompoc, deceaa:

OK4. OcymecTsnats
MIOUCK U
UCTIONB30BAHUE
HH(pOPMALIHH,
HEeODXOAUMOH 1A

> dexTUBHOCTH
BBINOJIHEHUA
npodecCHOHATBHBIX
3ajgad,
npodeccHoHaIbHOTO U
JIMYHOCTHOTO
Pa3BUTHS.

-¥YMCHHE BIAIETh HABBIKAMHU PaboThI ¢
Pa3IMYHBIMH HCTOYHHKAMH
HHpOPMALMY, KHUTAMH, YUCOHHKAMHU,
CIPABOYHHKAMH, OTNPEISTUTE TAMH,
3HLIMK.IOMEAUAMH, KaTaloraMH,
caosapsayu, CD-ROM, Unrepner; -
VMEHHE CaMOCTOATENbHO BECTH MTOUCK,
aHATM3HPOBATh U OTOUpAaTh

HEOOXO, UMY 0 HHPOPMALIHIO,
npeodpa3oBbIBaTh, COXPAHITE U
repeJaBaThk €€:

- ¥MEHHE HCTOIb30BATh HH(POPMALIHK
A1 MTaHUPOBAaHUS U OCYLIECTBIEHUA
CBOEH JEATENbHOCTH, NPUHUMATD

-3QLIMTA MPAKTHYECKHX PadoT;
- TECTOBBIH KOHTPOIb. -OTHET
O NPOASIAHHON

BHEAY AUTOPHOH

CaMOCTOSTE IBHOI padoTte
COrMAcHO HHCTPYKLHH
(npeactaeneHue pedepara,
HHGOPMALHOHHOTO COOOIIEHUA
U T.1.). “KOHTPO.IbHAA pabora;
-VCTHRIN ompoc, deceaa:




OCO3HAHHBIE PEIICHHA HA OCHOBE
KPUTHYECKH OCMBICTICHHOM
HH(pOpMaLHL;

OKS. Henonb3oBath
UH(OpMALIMOHHO-
KOMMYHUKaLIHOHHbIe
TEXHOJIOTHH B
npodeccHOHANTBHOI
OeATeNbHOCTH.

=BJIQACHHC HABBIKAMH HCIIOIb30BAHMA
HH(POPMaLHOHHBIX YCTPOKHCTE:
KOMIBIOTEPA, TEIEBHU30PA,
MarautodoHa, Te.1epoHa, MOOUIBHOTO
tenedoHa, neimrepa, paxca, NpuUHTEpPA,
MOAEMA;

-YMEHHE OPUEHTHPOBATBLCA B
MH(OPMALHOHHBIX TOTOKAX, YMETh
BBIACJIATH B HUX I''TABHOC H
HEOOX0IUMOE, HMETh CTOCOOHOCT K
KPHUTHUYSCKOMY CYIKICHHUK B OTHOLICHUH
uHpopManuy, pacopoctpangemoit CMHU

-3QLIMTA MPAKTHYECKUX PadoT;
- TECTOBBIH KOHTPOIB. -OTHET
O NPOASIAHHON

BHEAY IUTOPHOH
CaMOCTOSITE.IBHOI padoTe
COrMAcHO HHCTPYKLHH
(npeactaeneHue pedepara,
HHGOPMALHOHHOTO COOOIIEHUA
UTA).

OK6. PaGorath B
KOJUIEKTHBE H B
KOoMaHae, 3pPeKTHBHO
obLAaThCsA © KOJUIeraMy,
PYKOBOICTBOM
NOTPEOUTETAMH.

-VMEHHUE BCTVIIATh B KOHTAKT € .TKOOBIM
TAMOM ¢oDece IHUKA( IO BO3PACTY,
CTATVCV, CTENMEHH O.TH30CTH U
3HAKOMCTBY U T.d.), VUHTHIBAA €€
OCOOEHHOCTH;

-VMEHHUE CNVILATh co0ece IHHKA,
NPOABNAA VBAKEHHE U TEPITUMOCTD

K 4yKOMY MHEHHIO; = VMEHHE
BBICKa3bIBaTh, APTYMEHTHPOBATD U

B KV.IBTVPHO# QopMe OTCTauBaTh
COOCTBEHHOE MHEHUE,

-VMEHHUE MOIIEPKUBATh KOHTAKT B
oOwe Y, COO 110,12 HOMBI U IPABHIA
oOueHus, B GopPMax MOHONIOTA U
JUANOTra, a TaK JKE ¢ UCMO.Th30BaHHEM
CPeCTB HeBEPOATBHOTO OBIIEHNS;

-ZallHTa MPAKTHYECKUX padoT:
- TSCTOBBIH KOHTPONb; ~OTUET
I10 MpoacTaHHOM
BHEAYAUTOPHOM

CaMOCTOATE IbHOH paboTe
COTNacHO HHCTPVKIUH
(npeactaeneHue pedepara,
HHOOPMALHOHHOTO COOOLIEHUS
H T.1.). -KOHTpO.IbHas padora:
-VCTHRIN ompoc, deceaa:

OK?7. Bpatb Ha cebs
OTBETCTBEHHOCTD 32
padoTy WieHOB
KOMaHbl
(MOAYMHEHHBIX ), 32
PE3YJBTAT BBINOIHEHHS
3aJaHui

-YMEHHE NPUHHMATh PELIEHNUS, OpaTh
Ha ce0sl OTBETCTBEHHOCTR 24 UX
MOCIEACTBHS, BBIOHPATH LICICBBIC U
CMBICTIOBBIC YCTAHOBKU AMA CBOHX
JeHCTBHH H MOCTYTIKOB: - VMEHHE
rPaMOTHO Pa3pelaTb KOHGINKTHI B
OOLUEHHY; - BIAICHHE 3HAHUAMU U
OMNBITOM BBINO.THEHHS THUITHYHBIX
COLIMATIbHBIX PONICH: CEMbAHUHA,
rpaxIaHHHa, padOTHHKA,
coOCTBeHHHUKA, MOTPEOHTE 1,
MOKYTIATE 1A,

- 3AIIUTA MPAKTHICCKHX
pador;

= TECTOBBINM KOHTPO.Ib: -
OTUET MO NPOASTAHHON

BHEAY JUTOPHOI

CaMOCTOATE TBHOH padoTe
COIMAcHO HHCTPYKLHH
(npeactaeneHue pedepara,
HHGOPMALHOHHOTO COOOIIEHUA
U T.1.). -KOHTPO.IbHAL pabora;
-VCTHRIN ompoc, deceaa:

OKS8. CamocToaTe IbHO
OMpenenATh 3aJ1a4n
npogeccHoHaNIbHOTO
Pa3BUTHA, 3AHMMAThCs
CaMOODpA3OBaAHHUEM,
OCO3HAHHO
MJIaHHPOBaTh
MOBBIILIEHHE
KBATHHKALIHH.

- CIIOCOGHOCTL OCO3HABATEL CBOK
pO1b U MpeJHA3HAYEHHE!

- VMEHHE BIAJETh CocodaMu
CaMOOMpeIeICHUA B CUTVALNAX BRIOOpa
HAa OCHOBE CODCTBEHHBIN MOZULINIA;
-VMEHHE OCVIUECTBIATh
HMHIUBHAYAIBHYIO 00Pa30BATE IBHY KO
TPACKTOPHIO € YHETOM OOLLHX
TpeGoBaHHI U HOPM;

- 3AIIUTA MPAKTHICCKHX
pador;

= TECTOBBINM KOHTPO.1b: -
OTUET MO NPOASTAHHON

BHEAY JUTOPHOI

CaMOCTOATE TRHOH padoTe
COIrMAcHO HHCTPYKLHH
(npeactaeneHue pedepara,
HHGOPMALHOHHOTO COOOIIEHUA
U T.1.). -KOHTPO.IbHAA pabora;
-VCTHRIN ompoc, deceaa:




OK9.0pueHTnpoBatbca
B YCJIOBHAX 4acCTOM
CMEHbI TEXHOJIOTHH B
npodeccHOHANTBHOI
OeATeNbHOCTH.

-¥MEHHE HOPMYIHPOBATH CBOU

LEHHOCTHBIC OPUCHTHUPEI IO OTHOWCHUKY

K M3VYaeMBbIM VUCOHBIM MpeaIMETaM U
chepam IeATEIBHOCTH,

- 3alrTa NPakKTHYCCKUX
pabor;

- TECTOBBIN KOHTPO.1b:
-OTYET MO MPOoIENaHHON

IIK 2.1. YuacTBOBaTH B
MPOeKTHPOBAHHH U
CTpOIlTeIIbCTBe JKEJIe3HBIX
IOPOT, 30aHHA H
COOPYKEHHI.

-yMeHHe NPHUHUMATh pelleHus, Oparb
Ha cebs OTBETCTBEHHOCTb 3a
KQueCTBO BBINQIHAEMBIX PadOT

- 3HATh HHCTPYKLIHH O
BBIMOJIHEHHUIO PaboT U
KOHTPOJIHPOBATh COOTBETCTBUH
paborI'OCTuTY

- 3alIUTa
NPaKTUHYECKHUX PadoT;

a TECTOBBIH KOHTPO!IIb,
-OTYET M0 NpOAeNaHHON
BHEAyAUTOPHOMH
CaMOCTOATENBHOMH padoTe
COrNIaCHO UHCTPYKLHH
(npencraenenue pedeparta,
UH$OPMALIHOHHOTO
CcooOmEeHust U T.1.). -
KOHTpOJIbHAs padoTa,
-YCTHBIH ompoc, Oecena;

IIK 2.2, ITpoussoauts
PEMOHT H CTPOHTENBCTBO
/KeJIE3HOOOPO/KHOTO MYTH C
MCIONB30BAHUEM CPEICTB
MEXaHH3aLHH.

-yMEHHE MPHUHUMATh PeLIeHus, OpaTh
Ha ce0st OTBETCTBEHHOCTh 324
KaueCTBO BIMOIHAEMBIX padoT

- 3HaTb HHCTPYKLHH MO
BBIMOJIHEHHIO paloT U
KOHTPOJIHPOBATh COOTBETCTBUH
padorI'OCT u TY

- 3aLIUTA
NPaKTHHYECKHUX PadoT;

- TECTOBbI KOHTPOIb;
-QTHET MO NPOJASIaHHOH
BHEAayJAUTOPHOH
CaMOCTOATENbHOI paboTe
COTMTaCHO HHCTPYKLIHH
(npenctasnenue pedeparta,
HH{( OPMALIHOHHOTO
COO0IIeHNs U T.1.). -
KOHTpOJbHas padoTa;
-YCTHBIH onpoc, decena;

IIK 3.1. OGecneynBath
BBIMOJIHEHHE
TpedOBaHHH K
OCHOBHBIM 3JIEMEHTAM
1 KOHCTPYKLMHU
3eMJITHOTO MOJIOTHA,
nepeesioB, MyTEBbIX H
CHTHAJIBHBIX 3HAKOB,
BEPXHETO CTPOEHUA

MyTH

- €03JaBaTh MPOEKThI peLUeHU
PasNUYHbIX NMpOodecCHOHATBHBIX
npodriemM

-co0nroaaTh npaBuia oGopMIeHHs
TeXHHYECKOH ﬂOKyMeHTaI_lHH H
ECKJ -yMeHHe MpUHHMATb
pelueHus, OpaTh Ha cedd
OTBETCTBEHHOCTD 34 KA4YECTBO
BBINOJHAEMBIX PadoT

- 3HaTb UHCTPYKLHH MO
BBIMOJIHEHUIO paloT U
KOHTPOJIHPOBATh COOTBETCTBUH
padorI'OCT u TY

- CTpOFO BBITTOJIHATDH I'lpaBHJIa
TEXHHYECKOH SKCIyaTalnu

- 3aLINTa
NPaKTHYECKHX padoT;

a TECTOBBIH KOHTPO!IIb,
-QTHET MO NPOJASIaHHOH
BHEayAUTOPHOMH
CaMOCTOATENbHOI paboTe
COrNIaCHO UHCTPYKLHH
(npencrasnenue pedeparta,
UH$OPMALIHOHHOTO
CcooOmEeHust U T.1.). -
KOHTpOJIbHAs padoTa,
-YCTHBIH ompoc, Oecena;

IIK 3.2. OGecneunpathb
TpeboBaHUA K
HCKyCCTBeHHbIM
COOPYKEHHAM Ha
KeTIE3HOOOPOKHOM

- CO3IaBaTh MPOEKTEHI
peLIeHUH pasTUYHbIX
npoeCcCHOHANBHBIX
npodiem

- 3aIlUTa
NPaKTHHYECKHUX PadoT;
a TECTOBBIH KOHTPO!IIb,




TPaHCIOpPTE.

PesynbTaTh
BOCITHTATE/IBHOH
padoThbI
(popmupoBanne
JIHMHOCTHBIX
Pe3yJbTATOB)

®opMbl H METOABI
OLICHHBAHHA
copMHpoBaHHOCTH
JHYHOCTHBIX pe3yabTaToB

Hymepauusi Tem B
COOTBETCTBHH ¢
TeMaTHYeCKHUM
NAaHoM

JIP10: 3aboraumuiics o
3ALIUTE OKPYXKAOLIEN
cpenbl, cCOOCTBEHHOM U
yy;K0# Oe30MacHOCTH, B
TOM HHCIIE LHPPOBOH.
JIP13: ['oTOBHOCTB
o0yJarLIerocs
COOTBETCTBOBATh
OXKHIAHHAM
padoTonareneii:
OTBETCTBEHHBIH COTPYIHHUK,
OUCLUITIMHUPOBAHHBIH,
TPYAOIKOOHBBIH,
HALIEJIEHHBIH HA
IOCTHKEHHE MOCTaBJISHHBIX
3ama4, 3(pheKTUBHO
B3aHMOAEHCTBYKO LI ¢
4JIEHAMH KOMaHIbl,
COTpPYIHUYAOLI U ¢
APYTUMH JIOABMH,
MPOEKTHO MBICIIALLHH.
JIP27: IIposasnarouuii
CMOCOOHOCTH K
HeTpepbIBHOMY Pa3BUTHIO B
odnactu
npodecCHOHATBHBIX
KOMITETEHLIUI U
MEKAUCLIMTITHHAPHBIX
3HAHUIL

JP30: OcywmecTssaomuii
MOUCK U HCTMOJb30BaHHE
UH(pOpMaLUH,
HEOOXOAUMONH 1151
3thheKTHBHOTO
BBINOJIHEHUA Pa3IHYHbIX
3agad, npodeccuoHaibHOTO
H JJUYHOCTHOI'C Pa3BHTHIL.

HabdnwoneHue

Habdnwonexie

Habtnwnoexue

Habtnwnoeuue

HabdnwoneHue

Temer 1.1-6.6

Temer 1.1-6.6

Temspr 1.1-6.6

Temsr 1.1-6.6

Temer 1.1-6.6







KOHTpOJIb H OLCHKA 0CBOCHHA yqeﬁnoﬁ AHCIHILTHHDb] N0 TEMAM (pame.ﬂaM) A CNENHAJIBHOCTH

DopmMbl H METOALI KOHTPOIS

Tekymui KOHTPONL

Py0ekubiii KOHTPOIL

IIpomexkyTOuHAR ATTECTALUA

Jnement Y/ DopMbl KOHTPOIA lposepsaemoie DopMbl KOHTPOIS lposepsaemoie ®opma IlpoBepaembie
pesyabTathl, OK pesyaeTathl, OK | koutpoas | pesyabrarel, OK

Pazgen 1. VO, T,CPNel,CPNe2 | OKI-OKS35 YO, T,CPNel, OK1-0OK5 A3 OK1-OK9

OcHOBHbIE NOHATHA JIP10JIP13 CPNo2 TIPNel JIP1OJIP13 JP10,JIP13

CTPOHTENbHOIO

MATEPHANOBEACHHS

Tema 1.1, YO,CPNel OKI1-OK5 OKI1-OK5 A3 OK1-OK9

Knaccudmkauns u JIP10,J1P13 JIP10,JIP13 JIP10,J1P13

TpeboBaHHs K

CTPOMTENbHbBIM

MaTepHanam

Tema 1.2. YO,T,CPNe2 OKI1-OK5 YO,T,CPNe2, TIPNel OKI1-OK5 A3 OK1-OK9

Crpoenue u JIP10,JIP13 JIP10,JTP13 JIP10,JIP13

CBOMCTBA

CTPOMTENbHbIX

MaTepHasoB

Pazpen 2. YO,T,CPNe3,CPNed4 | OK1-OKS5 YO,T,CPNa3, OK1-0OKS5 A3 OK1 -

lMpupoaneie JIP10,JIP13, CPNed ITPNe3, JIP10,JIP13, OK9

MATEPHANBI JIP 27 TP Ned4 JIP 27 JP10,JIP13,
JIP 27

Tema 2.1. YO, T,CPNe3 OK1-0OKS5 YO, T,CPNe3, OK1-0OK5 A3 OK1 -

IIpuponneie JIP10,JIP13, CPNed ITPNe3, JIP10,JIP13, OK9

KAMEHHbIE JIP 27 JIP 27 JIP10,JIP13,

MaTEpHaJTbI JIP 27

Tema 2.2 YO,CPNe4 OK1-0OKS5 YO, OK1-0OK5 A3

Jlpesecuna u JIP10,JIP13, CPNed, JIP10,JIP13, OK1 -




Marepuanbl U3 HEE JP 27 [IPNe4 JP 27 OK9
JIP10J1P13,
JIP 27
Paznen 3. Baxymue | YO, CPNe5 CPNe OK1-OKS5 YO, CPNe5,CPNe OK1-0K5 A3 OK1-OK9
MATEPHANDI 6,CPNe67, T P13 IlP:?? P30 6,CPNeG7 ITP NeS TTP Ne6, JIP13,J1IP27,JIP30 JP13,J1P27,J1P30
” Y IPNeT T
Tema 3.1. YO, CPNoS T OK1-0K5 YO, OK1-OK5 a3
Heoprannyeckue P13 .HP‘27 P30 CPNe5 ITPNe5 ITP NeG JIP13,JIP27,JIP30 OK1-0K9
BSUKYLUME BELIECTBA ’ ¥ JIP13,JIP27,JIP30
Tema. 3.2. YO, CPNo6, T YO, CPNoo, [P N7, OK1-OK5 a3
Opranuveckue OK1-0OK5 JIP13 J1P27 JIP30
BSDKYLLUME JIP13,JIP27,JIP30 OK1-0OK9
BELUECTBA JIP13,JIP27,JIP30
Paznen 4. Baokymue | YO, CPNe8- OK1-OK5 YO, CPNo7- OK1-0K5 a3 OK1-OK?9
MaTepPHANDI CPNell T, JIP13 JIP27 JIP30 | CPNe9 ITPNe§- JIP13 JIP27 JIP30 JIP13,JIP27,JIP30
TTP Ne3- ITPNel 1, T
IIPNel 1
Tema 4.1. YO, CPNo8 OK1-0OK5 YO, CPNe§, OK1-OK5 a3 OK1-OK9
betonni JIP13,JIP27 JIP30 | TTPNe 8-ITPNel10 JIP13,JIP27,JIP30 JIP13,JIP27, JIP30
2. , 29 , 29, o - -
oz YOS oo | OCORIRET o (8| 0RO
JIP13,JIP27,JIP30 JIP13,JIP27,JIP30 ’ ’
PacTBOPHI
Tema 4.3, YO, CPNe10 VO, CPNel10,T a3 OK1-0OK9
HckyccTBeHHbIe JIP13,JIP27 JIP30
KaMEHHBIE OK1-0OK5 OK1-OK5
MaTepHanbl 1 JIP13 JIP27 JIP30 JIP13 JIP27 JIP30
H3JIENIMS HA OCHOBE
BSLKYLIMX BEIUECTB
Tema 4.4. YO, CPNel 1 VO, CPNel11.T a3 OK1-0OK9

JKenezoberou u
JKeNe300eTOHHbIE
U3 aeNus

OK1-0OKS5
JIP13,JIP27,JIP30

OK1-0K5
JIP13,JIP27,JIP30

JIP13 JIP27.J1P30




Paznen 5. YO, CPNel2- OK1-0OK5 YO, CPNel2- OK1-5 A3 OK1-0OK9
Marepuaabl u CPNeld4 T JIP13 JIP27 CPNel14, T I1PNel12 JP13,JIP27
H3aeaua,

noayvyaeMmbie

CMEKAHHEM H

NIABJEHHEM

Tema 5.1. YO, CPNel2T OK1-0OK5 YO, CPNel2 T ITPNel2 OKI1-OK5 a3 OK1-OK9
Kepamunueckue JIP13,JIP27 JIP13,JIP27 JIP13,JIP27
MaTepuabl

Tema 5.2 Crexnio, YO, CPNel3.T OK1-OK5 YO, CPNel2T OK1-OK5 a3 OK1-OK9
CHTAJLJIbI U KAMEHHOE JIP13 JIP27 JIP13 JIP27 JIP13 J1IP27

JAUTbE

Tema 5.3 Metanab u | YO, CPNel4,T OK1-0OK5 YO, CPNel12.T OK1-OK5 A3 OK1-OK9
METAJTHYECKHE JIP13 71P27 JIP13 JIP27 JIP13 JIP27

W3 AU

Pazpen 6. YO, CPNel5- OK1-0OK5 YO, CPNel5-CPNe20,T OK1-0OK5 A3 OK1-0K9
Martepuaibl CPNe20,T JIP10,JIP13,JIP27, JIP10,JIP13,JIP27, JP10,J1P13,1P27,
CNEeuHANLHOTrO JIP30 JIP30 JIP30
HAZHAYEHHA

Tema 6.1, YO, CPNel5. T OK1-0OK5 YO, CPNel5T OK1-OK5 3 OK1-OK9
CrtpoutenbHbie JIP10JIP13,JIP27, JIP10,JIP13,JIP27, JIP10.JIP13,JIP27,
IacTMacChl JIP30 JIP30 JIP30

Tema 6.2. YO, CPNel6, T OK1-OK5 YO, CPNel16, T OK1-OK5 3 OK1-OK9
KposeneHeie, JIP10 JIP13 JIP27, JIP10,JIP13 JIP27, JIP10 JIP13 JIP27,
FUAPOU3ONSILUOHHDIE JIP30 JIP30 JIP30

H TEPMETHIUPYIOILNE

MaTepHaJbl

Tema 6.3. YO, CPNel7.T OK1-OKS5 YO, CPNe17 T OK1-0OK5S 3 OK1-0OK9
TennousonauuOHHbIE JIP10 JIP 13, JIP27, JIP10,JIP13,JIP27, JIP10,JIP13,JIP27,
H AKYCTHYECKHE JIP30 JIP30 JIP30

MaTepHaJbl




Tema 6.4, YO, CPNel8.T OK1-0K5 YO, CPNel8 T OK1-0OK5 A3 OK1-0OK9
JlakokpacouHble U JP10J1IP13 J1IP27, JIP1OJIP13 J1P27, JIPT10JIP13 JIP27,
KJIeSILME MaTepHuasibl JIP30 JIP30 JIP30

Tema 6.5. Tonnueo, | YO, CPNel19. T OK1-0OK5 YO, CPNel9, T OK1-0OK5 A3 OK1-0OK9
CMa3ouHble JIP10,JIP13,JIP27, JIP10,JIP13,JIP27, JIP10,JIP13,JIP27,
MaTepHAaJIbI JIP30 JIP30 JIP30

Tema 6.6 YO, CPNe20.T OK1-0OK5 YO, CPNe20,T OKI1-OK5 a3 OK1-OK9
INEKTPOTEXHUHECKUE JIP10,JIP13,JIP27, JIP10,JIP13,JIP27, JIP10,JIP13,JIP27,

Marepuabl

JIP30

JIP30

JIP30




Koandurarop 0LEHOYHBIX CPEICTB

@yHKUHOHANBHBIA PH3HAK OLEHOYHOTO
cpencraa (Tun
KOHTPOJIbHOTO 3aJaHMsA)

Kon ouenounoro cpencraa

Y CTHBIN onpoc YO
Tectuposanue T
ITpakTHueckas padoTa ITP Ne n
3anaHus A7 CAMOCTOATEIbHOH padoThl CP
AuidepeH1HPOBAHHBIH 3aUeT 3




3.1Tunosble 321aHHS AR OUEHKH OCBOEHHsI YueOHOoH AHCUMNAHHDbI
TectoBbie popmbl 3ananuii pazaeayl (pyOesxHbIH KOHTPOADb);
Bonpocs! k TecTy JInarpaMma ke/1e30yriaepogHCThIX CIIABOB

1. Y70 Ha3BIBAETCA AYCTEHHUTOM?

2. Yto HaswpiBaeTCsA PeppuUTOM?

3. Yto Ha3bIBAETCs LIEMEHTUTOM?

4. YTO Ha3BIBAETCA NEPIHUTOM?

5. Yo HasweiBaeTca nenedypurtom?

6. Kakas cTpykrypa comepsxur 0,8% yrnepozna?

7. CKONbKO yriepoaa MOKET pacTBOPUTBCA B A-kenese?

8. Kakyw cTpykTypy umeeT cras coaepxamui 0,3% yraepona npu t= 685° 7
9. Yto npousoiigeT B CIaBe ;kejes3a-yriepona Mpu oXNakIeHHH HUKe
10. Kakyo cTpykTypy uMmeet cruas 1,5% C npu t=750°7?

11. Kakym cTpyKTypy UMeeT cIuiaB cogepskawuii 1,3% C nmpu t=600°7
12. Yro npousofigeT npu oxnaxneHuu cnnaea 2% C Huxe 727°7

13. Kakas CTPYKTypa HMEeT HAaHOOBIIYHK TBEPAOCTh?
14, Kakas CTPYKTypa MOXKET NepeHTH B MepJaHT?
15. Kakymo cTpyKTypy UMeeT cIuiaB, copepxkatuuii 1% C, Huke 727°C?
16. UTo npoUCcXOIUT B CIJIaBe NMPU OXJaKOeHUH Ha TUHUK Jlukeuoyca?
17. YTO npoucXOaUT B CIUIABE, copepkauieM 5% yrinepoaa npu OXJIaKAeHHH 10 JTHHHH
JlukBuayca?
18Cnnae 0,3% yraepona oxJaguTh HHKe NUHHU JIMKBUAYCca. UTo BeIOengeTca?
19Kakyro cTpyKTypy UMeeT cruias cogepskauuii 0,5% C npu t=1000°7
20Yto npourcxoauT Ha JHHMH ConHayca NpH OXIAXKASHUH CIasa’
21YT0 NpOHCXOAUT MPH HArPEBAHHH CIIIABA BbILIE T-pbl 727%7
22Kakas cTpyKTypa COOepKUT
6,67% C? 23 Kakas cTpykTypa
conepxur 4,3% C?

Bonpocel K TecTy « Tepmuyeckan oOpadoTKa» ( BEICTABJASIETCA HA CAHT AN

03HAKOMJIEHHS 00YUAIIINXCS)

1.J17151 Yero npou3BOAUTCA OT/KUT?

2 Kaxkas cTpyKTypa HMeeT HAaHMEHBLIYK) TBEPIOCTD?

3.Yt0 Takoe copdur?

4 Ilpu xakoii TemnepaType NMpOU3BOIUTCS HU3KHIA OTIYCK?

5 Kakoe oxJaxkaeHHe MPUMEHAeTCS NpH OT:KUre?

6.YT0 Takoe TPOOCTHT?

7 Kakas cTpykTypa HMEET HaHOOJIbLUYH)

XPYNKOCTh?

8 Ilpu kakoii TeMrepaType NpOU3BOINUTCS CPEAHHH

OTITYCK?

9.YT0 TaKOEe MAPTEHCHUT?

10.Kakas TepmMoodpaboTka TpeGyercs ons 3youna?

11.Ans kako# TepMooOpaloTky oxnaxaeHue
BEIETCA HA BO3ayxe?

12 Ins1 4ero npoH3BOANTCA 3aKanka?

13 Kakas cTpykTypa HMeeT Haubonbluyo TBepaoCTh?

14 Kakoe npeppallieHle BO3MOKHO?

15.ITpu kakoiH TeMnepaType NepJuT NepeiineT 5 ayCTeHHT?

16 Kakoe npespaiieHie BO3MOKHO?



17 Kaxas CTPyKTypa NO3BTEKTOHMIHON CTaH
Oyger mnoclne oTxkura?
18.Kakas cTpyKTypa MOIyUHTCs MOCe 3aKalKH H HU3KOTO OTNycka?
19 Kakas CTPyKTypa NOIy4YHTCs MOC/IE 3aKAJIKH H BBICOKOIO OTIyCKa?
20.Kakoe npespalleHHe HEBO3MOKHO?
Bonpocs! k TecTy: «Tonauso , ¢Ma3Ka 1 BOAA» ( BBICTABASIETCH HA CAHT 1A
03HAKOMJIEHHH 00YUAKIINXCS)
1.UTe Ha3bIBAETCS TEXHOMOTHYECKHM TOITHBOM?
2 KakoB 3neMeHTapHbIil COCTaB TOMIHBA?
3.CkonbKo yriepoaa cogepKuTcs B Apopax?
4 SIpnsieTcA MU KUCJIOPOA FOPHOUHM SJIEMEHTOM TOIMIHBA?
5 Uem xapakTepusyercsa OeH3HH?
6 Kakoe TOnIHBO HCMOMb3YETCA AJIs1 KOTEJIbHBIX yCTAHOBOK?
7 BriOepuTe OCHOBHbBIE XapaKTepUCTHKH Macer.
8 BeIOHpHUTE KUOKYIO CMa3Ky
9B ueMm ¢x0ACTBO ABHALIMOHHOIO H IU3EBLHOrO Macia?
10.YUeM OTIMYAOTCA MIIACTHYHBIE CMA3KH OT HHAYCTpHAIbHBIX Macen? 11 Uem ortnuvaercs
COJIMIOJ OT TEXHUYECKOIC Ba3ennHa?
12. 15151 4ero HaHOCHUTCs peNibcoBas cMa3ka”?
13Kak BIHAET CTENeHb OUUCTKH HEe(TENPOAYKTA HA €re yALNbHbIH BeC?
14 B xakuX eIHHHULAX H3MEPSAT yAeIbHBIH BeC, IUIOTHOCTD?
15. B kakux eIWHULIAX U3MepsieTcs YCIOBHAs BA3KOCTh?
16.Kak BA3KOCTb CMa3KH BIMAET Ha CHITY KUAKOCTHOTO TpeHUs?
17 K yémMy NpHBOAHT NPUMEHEHHE HEKAUECTBEHHOH BOMBI B TPaHCHOpTE.?
18. Ha xakne BHABI pa3aenaeTcs NPHPOIHbIE BOAbI?
19.YeM onpenenseTcs kauecTBO MPUPOIHBIX BOA?
20.YeM omnpenesieTcs KecTKOCTb?
21.Yem onpenensiercs WeEJOYHOCTD?
22 B 4eM H3MepseTes LIeJIOHHOCTb BOAbI?
23.Kak n30aBUTbCA OT BOALI MOMAaBLUEH B CMa3Ky?
24 K yeMy npHBOIOUT yBeJIHUEHHE WUIIH YMEHbLUEHUE BA3KOCTH
CMA3KH CBEPX JAOMYCKAEMBIX NPEALIOB 7
25. Kak J0/5KkHA M3MEHATBCS BA3SKOCTb TH3EIbHBIX TOIUIHB ¢ YMEHBIISHHEM TEMIIEPATYPhl
OKpysKarowei cpeabl?
ITepeuens BONPOCOB A/ NOATOTOBKH K ATTECTALIHH ;
1. CBolicTBA MaTEPHANIOB.
2. Pacunpyiite mapku: Ct45, JI63, P18, 10XT 12M, V8A
3. JIpeBecHbIE MAaTEPHAJIBL.
4. Pacuiudpyiire mapku POMS; JIMS58-3; TT10K12; BPOLICS-5-5; AJI16
5 Knaccudukauusa metannos. OcCobeHHOCTH CBOHCTB METAILIOB.
6. Pacunpyiire mapku 15XMA; BK10; B83; bpOL[10;JIC59-6. 7XKeneso-
YIJIEPOOUCTHIE CIUIABHI.
8. Pacwndpyiite mapku ActSd; 8X3M.; O16; 10I'5C; Cr45.
9.CTpyKTypBI CIUIaBa MPH MEIJIEHHOM OXJIAKASHHH.
10. Paciunpyiite mapku JIAXKS8-5-2; XBI'; J118; bpA60-2; T15K10.
11.¥YrnepoaucTble cTaau U 4yryHbIL
12 . Pacuudpyiite mapku Ct3; 30XT'CA; V8A; PIKS5,; 40X.
13 . AHCTPYMEHTAITHBIE CTAJIH H TBEP/IbIE CIIIABbI
14. Pacumpyiite mapku 30XT'10; Cl0; JI63; TT7K10; BPOLIC 57 5-6-
15 11BeTHBIE METAJLIbI.
16. Pacuuugpyiite mapku POKS; 35XM; VI2A,; Act5; A890.



17 Buns! TepMoodpaboTku.
18. Pacuuudgpyiite mapku BK20; BPC15; JIAXKS50-3-5; AJI10.
19.ITopTnaHOueMeHT, pacTBOp, OETOH,
20. Pacumgpyiite mapku ActZ; 18X10K; AJIS; JIAM61-5-8; Cr45.
21 Knaccupuxanus 31eKTPOTEXHHHECKHX MATepHANnos JIU3IeKTPHKH. .
22. Pacuuingpyiite Mapku . 20XMA; TT12M5; b83; BpOLI4-3; JIH65-10
23 IlpoBOAHHKH U MOJYIPOBOOHUKH
24 Pacumdpyiite mapku 12A; S0XTCA; JIC60-5; P9, BCT20.
25 TInactMacesl.
26. Pacugpyiite Mapku Act30; Y9A; PO9k10; T30K15, 30XT'CA;.
27.Tonnueo, Knaccu(pUKaLys, COCTaB TOMIHBA.
28. Pacum¢pyiite mapxu 30XTCA; V12; bp65; 10X150C; C130.
29.CMa304HbIE MATEPHAJIBL
30. Pacuugpyiite mapku JIALI60-25-6; X12HOT; 6, bp68, T10MS.
31.JlakokpacouHble MaTEpHabl
32. Pacumgpyiite mapku .P9; BK;, SOXTCII; JIAXKS50-3-5; Acr2.
33ECTeCTBEHHBIE KAMEHHbBIE MATEPHAJIBI
34YyryHbl U JerupoBaHHbIe CTaJIU
35Kepamuueckne MaTepHanbl
36. Heoprannueckue BsKyILHE MATEPHANbI ( THIIC ,U3BECTh)
37 be300KHUroBbIe MATEPHANIBI H U3AETHA
38. Opranuueckue BA/KYLUHe MaTepHanbl W usaenus( SUTYM, OeroTh)
39. Tennou3onALHOHHBIE MAaTEPHAIbI
40. XKenezobeToHHbIE H3OENUA
3aganue s npoxoxaeHua ¢ PpepeHUHATBLHOTO
3a4eTa.
Hrorosblii TecT
s BEIMOJHEHHA TECTOBBIX 3aJaHMii CTyIeHTaM He0OXO0IMMO MOBTOPUTD NMPOHOEHHBIH Kype
AUCLHUTIUTHHBI « CTPOUTENbHbIE MATEPHAJBI U U3AETHA».
Yacre 1
ITepBast 4aCTh TECTOBOrO 3aJaHUs COCTOUT U3 20 BONPOCOB ¢ €AMHCTBEHHBIM HIIH
MHO’K€CTBEHHbIM BBIOOPOM OTBETA
[TpaBUNbHBI OTBET OLEHUBAETCs B 2 Hanna.
[Tpu 3TOM NpaBHIBHBIH HEMOJHBIHA OTBET OLEHUBAETCs B 1 Oam.
HenpasunbHeiii oTBeT — O dannos.
MaxkcumanbHabii 6207 32 nepByO 9acTh — 26 621108
Yacts 2
BTopas yacTb TECTOBOrO 3a1aHUA COCTOUT U3 3aaHUI HA YCTAHOBIIEHHE COOTBETCTBHSI HITH
HA YCTAHOBJIEHHE MPABUJIBHOM NOCIEN0BATENBHOCTH
ITpaBUnbHBIH OTBET OLEHHBaeTcA B 2 0anna. YcraHOBNeHHE XOT Obl ABYX BEPHBIX
COOTBETCTBHII U3 TpeX WK Domee NpeaiokeHHbIX OLeHHBaeTcs B 1 ann.
HenpasunbHeiii oTBeT — O dannos.
MakcuManbHbI 04711 32 BTOPYIO 4acTh — 6 0annoe
Yacre 3
TpeTbs 4acTh TECTOBOIO 3aJaHHs COCTOUT U3 4 3adaHUi
OTBeThI HA 3TO 3a1aHHE NPENCTABIAKT COOOH JOMOIHEHHE NPEANOKEHHS NPONYLIEHHbIMU
CJIOBAMH, YTOOBI MOJIYYHIIOCH BEPHOE BBICKA3bIBAHHE, THOO PA3BEPHYTHIN OTBET.
[TpaBuNbHBIH OTBET OLEHUBaeTcs B 1 Hanna.
HenpapunbHbli oTBeT — O Ganmos.
MakcuManbHbI 04417 32 TPeThI0 4acTh — 4 6asia



Kpurtepun oueHok
Banasl OueHku
36 - 32 )
31-23 4
22-14 3
Menee 14 6annos nepecaaya

KPUTEPHN OLIEHOK ITO JUCHUIIJIMHE*

«CTPOUTEJBHBIE MATEPHUAJIBI 1 H3AEJTHA»

QueHka «5»:

- OTBET IOJIHBIH U NMPABHWIbHBIA HA OCHOBAHUH U3Y4YEHHBIX TEOPHI, -
MaTepPHAJT H3JIOKEH B OTNPEALNEHHOIH IOrHYECKOI MOCIEN0BATENBHOCTH,
JIUTEPaTYPHBIM SI3BIKOM;, - OTBET CAMOCTOATENbHBIN.

- paCoTa BLIMOJHEHA MOMHOCTHIO H MPABUIBHO,

- CHEJIaHbl NTPABHIIbHBIE BbIBOIBI,

- paCoTa BLIMOJHEHA MO MIAHY ¢ YUeTOM TeXHUKH 0e30MacHOCTH

QueHka «4»

= OTBET IMOJHBINA U MPaBUNLHBIA HA OCHOBAHUH U3YUYEHHBIX TEOPHUIi,

- MaTEPHAJ H3JIOKEH B ONPEISIIEHHOH JIOTHYECKOH MOCIEN0BATENbHOCTH,
MpPU 5TOM OOMYLUSHb] ABe-TPU HECYLIeCTBEHHbIE OLUHOKH, HCIIpaBlIeHHbIE 110
TpeOOBAHUIO MpenoJaBaTes,

- padoTa BBIMOJHEHA NPABHJIBHO C YHETOM 2-3 HECYLUECTBEHHBIX OLIHOQK,
HCTIPaBJIeHHBIX CAMOCTOATENBHO MO TPeOOBaHUIO MPEnoaBaTens.

Ouenka «3»

- OTBET MOJIHBIH, HO MPH 3TOM JOMYyLIeHa CYIIeCTBeHHas OLIHOKa, UK
HEMNOJHbIHA, HECBSI3HBIH.

- paboTa BBHINOJHEHA NPABHIBHO HE MEHEe 4eM Ha MQIOBHHY HJIH
JOMYILIEHA CYLIECTBEHHAs OLIHOKA.

3anaHHuA 1151 OLEHKH OCBOEHHA THUCUHNIHHDI
ITepeyens BONPOCOB A/ NOATOTOBKH K ATTECTALIHH ;
1. CpoiicTBa MaTepUasoB.
2. Pacundpyiite mapku: Ct45, JI63, P18, 10XT'12M, Y8A
3. JIpeBecHbIE MAaTEPHAJIBL.
4. Pacuindpyiite Mapku POMS; JIMS8-3; TT10K12; BPOLICS5-5-5; AJI16
5 Knaccudukauus Metamios. OcoOeHHOCTH CBOICTB METaJOB.
6. Pacunpyiire mapku 15XMA; BK10; B83; bpOL[10;JIC59-6. 7XKeneso-
YIJIEPOOHCTHIE CIIIABBL
8. Pacwndpyiite mapku ActSd; 8X3M.; O16; 10I'5C; Cr45.
9.CTpyKTYpHI CIUIaBa NpH MeIJIeHHOM OXJaXIASHUHU.
10. Pacimpyiite mapku JIAXKS8-5-2; XBI'; JI18; bpA60-2; T15K10.
11.YrnepoaucTbie CTANH H YyT'yHBbI.
12 . Pacuudpyiite mapku Ct3; 30XT'CA; YV8A; PIKS5,; 40X.
13 M HCTpYMEHTaNTHbIE CTall U TBepAbIE CIIaBbI
14. Pacumpyiite mapku 30XT'10; Cl0; JI63; TT7K10; BPOLIC 57 5-6-
15 11BeTHbIE METAIBI.
16. Pacuuugpyiite mapku POKS; 35XM; VI12A,; Act5; A890.
17 .Bunsl TepmMoodpaboTkH.
18. Pacunpyiite mapku BK20; BPC15; JTAYK50-3-5; AJI10.




19 ITopTnaHALIEMEHT,pacTBOp, OETOH,
20. Pacuugpyiite mapku Act2, 18X10K; AJIS; JIAM61-5-8; C145.
21.Knaccudukauys 3MeKTpOTEX HHUECKUX MaTepHanos AU3NeKTpUKH. .
22. Pacumngpyiite mapku . 20XMA; TT12MS; b83; bpOL4-3; JIH65-10
23 TIpOBOAHHKH H MOJNYNIPOBOIHHKH
24. Pacumgpyiite mapku 12A; SOXT'CA; JIC60-5; P9, BCT120.
25.I1nacT™Macchl
26. Pacundpyiite mapku Act30; YOA; P9x10; T30K1S5; 30XT'CA;.
27 Tonnueo, knaccudukalys, COCTaB TOMIHMBA.
28. Pacugpyiite mapku .30XIT'CA; V12; bp65; 10X15®C; C130.
29.CMa30uHbIe MaTepHabl.
30. Pacumgpyiite mapku JIAII60-25-6; X12HIT; J16; bp68; T10MS.
31.JIakokpacoqHble MATEPHAIbI
32. Pacumgpyiite mapku P9, BK; SOXT'CII; JIAXKS0-3-5; Act2.
33EcTecTBeHHbIE KAMEHHBIE MaTepHaTIbI
34YyryHbl U JIETHPOBAHHBIE CTAJIH
35KepaMu4ecKkHe MATEPHAIIBI
36. Heopranndeckue BskyLINe MaTepHanbl ( THIIC ,U3BECTh)
37 be3o0kUroBbie MaTepUaabl U U3OENUs
38. OpraHH4ecKHe BKyLUHE MaTepHalbl H u3nenHs( OUTYM, 1eroThb)
39. TennoU3OMALHOHHBIE MATEPHAJIBI
40. XKenezoOeToHHbIE H3OENUA
Tect Paznmen 1.
Bapuanr 1
1.0praHnyeckHe BewlecTBA NPeacTaBAAOT cofoii:
A) coeoUHEHHE yraepoja ¢ APYTUMH SJIeMEeHTaMU (IPEeUMYIIECTBEHHO BOOOPOIOM,
KHCJIOPOOOM H a30TOM).
b) coenuHeHHs yke OKUCIEHHBIX XHMHUECKHUX 3JIEMEHTOB — B OCHOBHOM OKCHIOB KPeMHHA U
AIFOMHHHA ¢ OKCHAAMH METAJIIOB
B) coeanHenus coctoAwme U3 kapdoHata Kanpuusa CaCO3.
') TOHKOAMCTepCHBIE MOPOILKH, aKTHBHOMN YacTbO KOTOPBIX ABISAETCS OKCHI MarHUS
2.Heopranuueckue BellecTBa NPeacTaBAAKT cOO0M:
A)) COeNMHEHHE YITIepOJa ¢ APYTHMH 3JIEMEHTaMHU (IPEUMYILECTBEHHO BOAOPOIOM,
KHCJIOPOOOM H a30TOM).
b) coennHeHUA yiKe OKUCISHHBIX XUMHUYECKHX 3TEMEHTOB — B OCHOBHOM OKCHAOB KPeMHHS U
AIFOMHHHA ¢ OKCHAAMH METAJIJIOB.
B) coenunenus cocroaiue us kapdoHara kansuus CaCO3.
') TOHKOAMCTIepCHBIE MOPOILKH, aKTUBHON YacTbIO KOTOPBIX ABNAETCS OKCHI MAarHUA.
3.KpHcTanaHYeCKHMH HA3BIBAKOT TEJIA:
A)) B KOTOPBIX TOJBKO Ok IINE APYT K APYTY aTOMBI HAXOATCS B YIOPSIOYEHHOM
PACTIONOXKEHHH, NATIbHUH 3K€ MOPAIOK OTCYTCTBYET.
B) KOTOpEIe HMEIOT 3ePHUCTOE CTPOEHHUE C MIACTHHYATBIMH BKIOUEHUAMH YIIepoaa.
B) B KOTOpBIX aTOMBI PACMCICKEHE! B MPABUIIBHOM N€OMETPHUECKOM MOpAIKe.
') B KOTOPBIX aTOMBI PACTIONOKEHbBI XAOTHHHO.
4.Ilopbl — 310
A) BO3AyLUHbIE AYEHKkHU B MaTepHae pazMepoM OT OTHOIO 0 HECKONbKO CAHTUMETPOB,
b) Bo3nyLiHble suetiku pazmepoM 0,16- 5 Mm.
B) Bo3oyuiHble AueiiKH pa3Mepom 10 1m.
') Bo3ayuIHbIE sIMEHKH B MaTEPHAIE PAa3MEPOM OT J0NeH MHKPOHA 10 CAHTHMETPA.
5.McTHHHAA NJIOTHOCTH MATEPHANA PACCUHTBIBACTCH MO Gopmyae:
A) p=m/ VTB , rae m- Macca MaTepuana, VTIB — 00beM TBEpPAOro BelLlecTBa MaTepuana.



b) p= VTB/ m , roe m- macca marepuana, VTB — 00BbeM TBEPIOrQ BLECTBA MaTepHaa.
B) p=m/ Vect, roe m- Macca Matepuaia, Vect- o0beM MaTepHana B €CTeCTBEHHOM
COCTOSTHHM.
I 4) p=[(Vecr-VT1B/ Vect)]*100 %, roe Vect- 00beM MaTepHana B €CTECTBEHHOM
COCTOSHHH, VTB- 0DBEM TBEPAOIO BELIECTBA MATEPHAA.
6.CpenHsasa MJIOTHOCTh MATEPHANIA PACCUHTRIBACTCS MO opmy.ie:
A) p=m/ VTB , rae m- Macca MaTepuana, VTIB — 00beM TBEpPAOro BelLlecTBa MaTepuana.
b) p= VTB/ m , roe m- macca marepuana, VTB — 00BbeM TBEPIOrQ BLECTBA MaTepHaa.
B) p=m/ Vect, roe m- macca Matepuana, Vecr- 00beM MaTEPHANA B ECTECTBEHHOM
COCTOSTHHH.
[)4) p =[(Vect-VTB/ VecT)]*100 %, roe Vect- o0beM MaTeprana B eCTECTBEHHOM
COCTOSAHHH, VTB- 0OOBEM TBEPAOIO BELIECTBA MATEPHANA.
7.IlopueTocTh MaTepHaJa onpedeasieTcsa no popmMyae:
A) TT=[Meer-Mey/ Moy * 100 %, roe mer- Macca MaTepHana B €CTECTBEHHOM COCTOSTHUH, My
Macca MaTepHala B CyXOM COCTOAHHH.
B) II=[(Vecr-VTB / Vect)]*100 %, roe Vect- 00beM MaTepuana B €CTECTBEHHOM COCTOSHHH,
VTB-00BEM TBEPIOTO BEIIECTBA MATEPHANIA.
B) II=[ (pep —Pucr) / Puer)*100 %0, roe pucr-HCTHHHAS MIOTHOCTb MaTePHANA, Pep- CPEIHAA
MJIOTHOCTb MaTepuana.
) TT=[ Mgy —Meer / Megr] *100 %, rae meer- Macca MaTepHana B €CTECTBEHHOM COCTOSHHH,
Meyy= MACCA MATEPHAIIA B CYXOM COCTOSTHHH.
8. C yBeJIHUeHHEM NOPUCTOCTH CPeAHsIA IJIOTHOCTb MaTepHaja: b)
YBEJHYHBASTCA.
B) ocTaercs nocTOAHHOMH.
') cHavanma yBeNnH4YHBAETCS, & NOTOM YMEHBIIASTCS.
) yMeHbLUAeTCH.
9BnaxnHoCTH MATEPHANA onIpeaesaeTca no gopmy.e:
A) W=[mecT-mcyx/mcyx]*100 ; rne mecT- Macca MaTEpHaAIAd B €CTECTBEHHOM BIIAYKHOM
COCTOSIHHH, MCYX- Macca MaTePHaJIa, BLICYLIEHHOIO A0 MOCTOAHHONH Macchl. b) W
Bec=[mBoa-mcyx/mcyx]*100; roe mpox-macca MaTepuana B HaCHIIIEHHOM BOIOI
COCTOAIHUH, MCYX-Macca CyXoro MatepHana.
B) W ob=[msoa-mcyx/veyx]*100 ; roe mBoa- Macca MaTepHana B HAChIIEHHOM BOAOH
COCTOSIHMH, VCYX- 0OBEM MAaTePHANA B CYXOM COCTOSHHH.
[') W =[mcyx-mect/mcyx]*100; roe mect- Macca MaTepHana B €CTeCTBEHHO BIaKHOM
COCTOSIHHM, MCYX- Macca MaTepuarna, BbICYLIEHHOTO 10 MOCTOSHHOM MacChl.
10. BecoBoe Boaonor/oumieHHe onpeaensiercs no popmyane:
A) W=[mecTt-meyx/mcyx]*100 ; rae mecT- Macca MaTepHaIa B €CTECTBEHHOM BIIAKHOM
COCTOAIHUH, MCYX- Macca MaTepHala, BEICYLUEHHOTrO 0 MOCTOSHHOH MacChl.
B) W Bec=[mBox-mcyx/mcyx]*100; roe mpoa-Macca MaTepHana B HaChILIEeHHOM BOIOI
COCTOSIHHMH, MCYX-MACCa CYyXOro MaTepHaa.
B) W ob=[msoa-mcyx/veyx]*100 ; rne mBoa- Macca MaTepHana B HAChIIEHHOM BOAOH
COCTOAHHUH, VCYX- 00BEM MaTepHana B CyKXOM COCTOSHHH.
[') W =[mcyx-mect/mcyx]*100; roe mecT- Macca MaTepHana B €CTeCTBEHHO BIasKHOM
COCTOSIHHH, MCYX- MAcCa MATEPHANIA, BBICYLUEHHOIQ 10 MOCTOIHHOH MacChl.
11. O6bemHoe BoaoNOIJIALLIEHHE oNpenensieTcs no gpopmyae:
A) W=[mecT-mcyx/mcyx]*100 ; roe mecT- Macca MaTepuana B €CTeCTBEHHOM BIaXKHOM
COCTOAIHUH, MCYX- Macca MaTepHala, BEICYLUEHHOTO 0 MOCTOSHHOH MAaccChl.
B) W Bec=[mBoa-mcyx/mcyx|*100; rae meoa-mMacca MaTepHaia B HACHILIEHHOM BOAOI
COCTOSIHHH, MCYX-MACCa CYyXOro MaTepHaa.
B) W o0=[mBon-mcyx/vcyx]*100 ; roe mpoa- Macca MaTepuana B HaCbIIEHHOM BOJOI
COCTOAHUH, VCYX- O0BEM MaTepHana B CyKXOM COCTOSHHH.



[') W =[mecyx-mect/meyx]*100; roe mect- Macca MaTepHasa B €CTECTBEHHO BIAKHOM
COCTOSAHHH, MCYX- Macca MaTepHaa, BLICYLUEHHOrO A0 MOCTOAHHON MaccChl.
12, I'HrpocKONHYHOCTH —3TO:
A) cocoOHOCTE MaTepHaa CONPOTHUBNATHCS NedOPMALIMH B IOBEPXHOCTHOM CIIOE.
b) conep:xaHue Bnaru B MaTepHaNe B AAHHBIH MOMEHT, OTHECEHHOE K €IHHHLIE MACChI
MaTepHaja B CYXOM COCTOAHHH.
B) cnocoBHOCTE MaTepuana MorIoWaTh BAary U yaepskuBarh €€ B CBOUX Mopax.
') cnocoBHOCTh MaTepHaIa MOTIOLIATE BOASIHBIE NTAPBI U3 BO3AYXA.
Bapuanr 2
1. BaaxnocTb —3T0:
A) criocoOHOCTb MaTepHana CONpOTUBIATECA AedhOpMALIHY B MOBEPXHOCTHOM CIIOE.
b) conep:xaHue Bnaru B MaTepHaNie B AAHHBIH MOMEHT, OTHECEHHOE K €IHHHLIE MACChI
MATEPHANIA B CYXOM COCTOAHHH.
B) cnocoBHOCTE MaTepuana MorIoWaTh Baary U yaepskuBarh €€ B CBOUX Mopax.
') ciocoBHOCTE MaTepHaa MoryiolWaTh BOASHbIE Mapkl U3 BO3IYyXA.
2. BoaonornaweHHe -3T0:
A)) cnocoOHOCTh MaTEPHaa CONPOTHBIATLCS 1eOPMALIMM B TOBEPXHOCTHOM ClI0E.
b) conep:;kaHue Blaru B MaTepHane B JaHHbIF MOMEHT, OTHECEHHOE K €IHHHLIE MACCHI
MaTepHaa B CYXOM COCTOAHHH.
B) cnocobHoCTE MaTepHasia NOMMIOLIATD BJIATY U yAEPKHUBATh €€ B CBOHX MOpPaXx.
') crnocoBHOCTh MaTepHaIa MOMIOLIATE BOASIHBIE NTAPBI U3 BO3AYXA.
3. Mopo30¢TOHKOCTD — 3TO!
A) ciocoOHOCTB MaTepHana TepPATh HAXOOALIYIOCS B €ro Mopax BOAy Moa AefiCTBHEM BBICOKOI
TEMIIEPATYPbI.
b) ¢nocodHOCTE MaTEPHAIOB NOMVIOLIATL BOASHBIE TOPBI H3 BO3AYXA.
B) cnocoBHoCTE MaTeprana MoriowaTts Baary H yaepskuBaTh €€ B CBOUX IMOpax MpH HU3KHUX
TeMIepaTypax.
') cnocoBHOCTh MaTepHaia B HACBILIEHHOM BOAOH COCTOSIHUH BbIAEPAKHBATh MHOTOKPATHOE
MONEPEMEHHOE 3aMOPAKHBAHHE H OTTaHBAHUE 0€3 NPH3HAKOB PA3PYLUSHHA.
4. TenynonpoBoaHOCTH- 3TO:
A) ciocoOHOCTE MaTepHalna rnepeiapaTh TEMNIOTY CKBO3b CBOIO TOMNLLY OT OJHOM cBOeH
MOBEPXHOCTH K APYTOH B Cllyyae, €ClH TeMIepaTypa 3THX NMOBEPXHOCTEH pasHas. b)
CNOCODHOCTL MATEpPHAJIA NOMJIOLIATE IPH HATPEBAHHH TEILIOTY.
B) ¢BolicTBO MaTepHana paclUUPATLCA MPH HArPEBaHUU U CKUMATLCS MPH
OXJTAKIEHHUU.
') cnocoBHOCTE MaTepHaia BbIIEPKUBATD MPH Pa3pyLIEHHS BO3ACHCTBHE OTHS H BOIBI B
YCJIOBHAX MOXKAPA.
5. Teno€MKOCTb- 3TO:
A) ciocoOHOCTE MaTepHarna rnepeapaTh TEMIOTY CKBO3b CBOI TOMLLY OT OJHOM
CBO€H MOBEPXHOCTH K APYTOH B CJIy4ae, €CIIH TEMIEPATYPA 3THX NOBEPXHOCTEH
pasHasa. b) cnocoOHOCTE MaTepHana NONIOLIATh NPH HArPEBAHUH TETIOTY.
B) cBolicTBO MaTepHana paclUUpATLCS NMPH HArpeBaHUU U CKUMATLCA MPH OXNAKICHHH.
') ciocoOHOCTE MaTepHana BhIAEPKUBATh MPH Pa3pyLUeHUsa BO3ACHCTBHS OTHS U BOOBI B
YCIIOBHAX MOXKapa.
6. TennoBoe paclIHpeHHe — 3TO:
A) ciocoOHOCTE MaTepHana nepenaparh TEMIOTY CKBO3b CBOI TOMLLY OT OJHOM
CBOEH MOBEPXHOCTH K APYTOH B Ciyuae, €ClId TeMINEepaTypa 3THX NMOBEPXHOCTEMH
pasHasa. b) cnocoOHOCTE MaTepHana NOMICIATh NPH HAMPEBAHHH TETUIOTY.
B) cBoiicTBO MaTepHana pacluHpsTLCs PH HATPEBAHUH U CKUMATBCS TPH OX TAKIAEHHH.
') ciocoOHOCTE MaTepHana BbIAEPKHBATh NMPH pPa3pyLUeHUsa BO3ACHCTBHS OTHS U BOOBI B
YCIIOBUSX TOKapa.



7. OrHecToHKOCTb — 3TO:

A) criocoOHOCTE MaTepHara rnepeiapaTh TEMI0Ty CKBO3b CBOK TOMLLY OT OJHOM

CBOeH MOBEPXHOCTH K APYroil B ciyuae, ecli TeMIepaTypa 3THX MOBEPXHOCTEMH

pasHas. b) cnocodHOCTE MaTepHana NOrICLAaTh NPH HATPEBaHHH TEIIOTY.

B) cBoiicTBO MaTepHana pacluupATHCS PH HATPEBAHUU U CKUMATBCS TP OXJIAKIESHHH.

') ciocoOHOCTE MaTepHana BbIAEPKUBATh NMPH Pa3pyLUeHUsa BO3ACHCTBUS OTHS U BOOBI B

YCIIOBHSAX MOKapa.

8. K mexaHH4YeCKHM CBOHCTBAM METAJI0B OTHOCAT: A) CBApHBAaEMOCTh, 00padaTbiBa€MOCTh
pe3aHHeM.

b) uer, Temnepatypy niabBieHHs.

B) pacTBOpUMOCTE, KOPPO3HCHHYIO CTOMKOCTD.

') mpOYHOCTB, TBEPAOCTD, MIACTHYHOCTD.

9. ¥YnapHan BSI3KOCTb MeTa/1a onpeaeasierca no gpopmy.e:

F
AYHB =
A
BYARC=_A4
S
F pasp
B)eo= -
Si
Né= __.
Iy
10. TBepaocTh MATEpHAJIA ONpeIesseTc YHCJIOM TBepPAOCTH H PACCUHTBLIBAETCS MO
topmy.ae:
AYHB~ _ " rneF —Harpyska, a S — miuollane oTnevarka. S
B) KC~ _ “romeA- padora, a S — roLank cedeHus odpasua. S
Fp:l?j?
B)o= —, rae Fpyyp — clsta paspyluenus, a S — ninoluaab ceueHus
obpasua. S/
NHé= ,rae | — H3MeHeHHe JJIMHBIL a lg — MepBOHaYanbHas JIHHA. /g
11. IIpoYHoOCTb XApPAKTEPU3YETCA NIPeaeIoM IPOYHOCTH H onpeaessneTcs mo gopmyae:
F
AYHB = ,rae F —Harpy3ka, a S — nnowane oTneqaTka.
A)
B) KC ™ " rne A - pabora, a S — IIOLIAb CEYeHHSI.
S
Jopap
B)o=  _____, rae Fpyp — cuna paspyLuenus odpasua, a S — nnowmaae ceqeHus
obpasua. S/
[Ho= ,roe | — u3aMeHeHHe IIMHBI 00pa3la, a lo — mepeoHavanbHag AnMHa obpasua. i

12. K TeXHOI0TrHYeCcKHM CBOIICTBAM METAJJIOB OTHOCAT: A) CBAPHBAEMOCTD,
obpabareiBaeMOCTh pe3aHueM. (+)
b) uper, TeMnepaTypy niaBleHHs.
B) pacTBOpUMOCTE, KOPPO3HOHHYIO CTOMKOCTD.
[') mpoUHOCTb, TBEPACCTD, MIACTHUHOCTD.

Karwy
Neporp | 1 2 3 5 10 11 12
Bapl a a 0 B a 0
Bap2 |B a 0 0 B 6 a 0




TecT K Teme 2.1

Bapuant 1
1. IlopucTocTh ApeBeCHHBI COCTABJISAET:
A) 50-70 %
b) 0-98 %
B) 40-98 %
0%
2. CpeaHff MIOTHOCTb JIpeBecHHbI COCTABJSAET:
A) 2880 kr'\m®
b) menbiue 1000 KrM°
B) 1540 krin’
I') ot 1000 krinmt® 70 2000 ki’
3. HcTHHHAS NJIOTHOCTb APEBECHHBI COCTABJISACT:
A) 2880 kr'\m’®
b) menbiue 1000 ko’
B) 1540 krin’
') ot 1000 ki 10 2000 krim’
4. TennonpoBoAHOCTH APEBECHHDI:
A)) BbICOKAs! (BIOJIb BOJIOKOH B 2 pPa3a HIDKE, YeM MONEPEK).
b) BeicOKas (ONHHAKOBA BAOL U NONEPEK BOIOKOH).
B) Hu3kas (oaMHakoBa BACMbL U TOMEPEK BOJIOKOH).
[') Hu3Kas (BOOJb BOJIOKOH B 2 pa3a BbILIE, YeM B MOMEPEYHOM HAIMpaBJIeHUH).
S. CTaHIapTHOMH BJAKHOCTBHIO CYHTAETCA BJIAKHOCTD ApPeBeCHHbI:
A)12%
b)8-12 %
B) 35 % u BbiLIE
[Mao 100 %
6. IIpo4YHOCTb ApeBeCHHbI HA PACTAKEHHH U CKATHH COCTABJSIET: A) MPOUYHOCTD NPHU CIKATHU
480 MITa, npu pactsrennn 280 MITa.
b) mpovHOCTB MpH CKATHH BOOJIb BOJIOKOH cocTabiseT 40-60 MITa, npu ¢cxxaTuu nonepek
BOJIOKOH npuMepHoe 0,15- 0,3 oT npenesna npovyHOCTH BAOb BOJIOKOH.
[TpouHOCTE NPH PACTAKEHUH BAOJL BOJIOKOH B 2-3 pasa Bblllle MPOYHOCTH MPH CKATHH B 3TOM
HanpasneHHH U cocTtasisier 100- 120 MITa.
B) npo4HOCTb NpH CKATHH BAOJb BOIOKOH cocTasaseT 400-600 MIla, nonepexk sosokeH 200-
300 MIIa, npo4yHOCTE NP PACTAKEHUH BAOJb BOJOKOH B 2-3 pa3a BbILUE MPOYHOCTH MPH
pacTAKeHUH BAOJb BOJIOKOH.
[') mpOYHOCTE NPH CKATHH H PACTSHDKEHHH OIMHAKOBBI M paBHBI npuMepHO 600 MITa.
7. CO0eRHCTOCTDb 3TO:
A) 3HauUMTENbHOE YMEHbLICHHEe JHaMeTpa o AMHHE CTBONA.
b) peskoe yBenuueHue nuaMeTpa HUXKHElH 4acTH CTBONA.
B) HCKpHBJIEHHE CTBOMA AE€PEBA B OAHOM HJIH HECKOJIBKUX MECTax.
') rpudKkoBBIE NOPAXKEHHA H XHMHYECKHE OKPACKH.
8. 3akoMeJncTOCTh 3TO:
A) 3HauUMTENbHOE YMEHbLICHHEe JHaMeTpa o AMHHE CTBONA.
b) pe3skoe yBeNH4YEHHE THAMETPA HHXKHEIH 4aCTH CTBOJIA.
B) HCKpHBJIEHHE CTBOJIA IE€PEBA B OAHOM HJIH HECKOJIBKUX MECTax.
') rpudKkoBbIe MOpakeHUs U XUMHUECKHE OKPACKH.
9. Kpusn3iua cTBOJIA 3TO!



A 3HAUUTENbHOE YMEHbLUEHHE AUaMeTpano AnuHecTBona. b)
pe3Koe yBenuyeHHe NHaMeTpa HUKHEH YacTH CTBOJA.
B) HCKpHBJIEHHE CTBOMA IE€PEBA B OAHOM HIIH HECKOJIBKMX MECTax.
') rpudKkoBbIE NOPAXKEHHA H XHMHUYECKHE OKPACKHU.
10. Kococnoii- 310!
A) He mapaIeNIbHOCTh BOJIOKOH APEBECHHBI MPOJONBbHOR OCH MUNIoMaTepuana.
b) u3MeHeHHe cTPOSeHHs APEBECHHBI, KOIla FOAOBBIE KQIIbLA HMEKT PA3HYK TOMLIHHY U
TUIOTHOCTD 110 PA3HbIE CTOPOHBI OT CePALIEBHHBL.
B) BHyTpeHHHe TPeLIUHbI, HAVILKE BIOJb CTBOMA OT LEHTpa K nepudepuu.
[') nonHoe WM YacTUYHOE OTHeNEHHE LIeHTPaNIbHOM YacTH CTBOMA OT nepudepuiiHoii B
PE3yJIbTATe MEPBOH.
Bapuant 2
1. Kpens- 310!
A) He mapaeNIbHOCTh BOJIOKOH APEBECHHbI MPOOOIbHOH OCH MUIOMaTepHaIbl,
b) u3MeHeHHe CTPOeHHs APEBECHHBI, KOI1a FOAOBBIE KQIbLA HMEKT PA3HY TOILIHHY H
TUIOTHOCTD 110 Pa3HbIE CTOPOHBI OT CePALIEBHHBL.
B) BHyTpeHHHe TPeLIMHbI, HAVILKE BIOJIb CTBOMA OT LEHTpa K nepudepuu.
[') nonHoe WM YacTHYHOE OTOeNeHHE LeHTPallbHOM YacTH CTBOMA OT nepudepuiiHoii B
PE3yJIbTATE MEPBOH.
2.MeTHk- 3T0:
A) He mapaieNIbHOCTh BOJIOKOH APEBECHHBI MPOOONBLHOR OCH MUNIoMaTepuana.
b) usMeHeHue cTpoeHHA OpeBeCHHbI, KOrga roaoBble KOMbLAa HMEIOT Pa3HYIO TONLUKHY H
TUIOTHOCTD 110 PA3HbIE CTOPOHBI OT CePALIEBHHBL.
B) BHyTpeHHHE TpeLHHbI, HAYLIHE BACb CTBOJIA OT LIEHTPa K nepudepHu.
[') nonHoe WK YacTUUHOE OTOENIEHHE LeHTPaNbHOH 4acTH CTBONA OT nepudepuiiHoii B
pe3yJbTaTe MepBoil.
3.0T1ayn- 310:
A)) He MapanIenbHOCT BOIOKOH APEBECHHBI NPOIOIbHON OCH MHIOMATEPHANA.
b) u3sMeHeHHe cTpoeHHA OpeBeCHHbI, KOraa roaoBble KOMbLAa HMEIOT Pa3HYIO TONLUKHY U
TUIOTHOCTE T10 pa3HbIE CTOPOHBI OT CEPALIEBUHEL.
B) BHyTpeHHHE TpEeLHHbI, HAYLIHE BACb CTBOJA OT LIEHTpa K nepudepHu.
[') nonHoOe MK 4aCTHYHOE OTAENEHHE LEHTPANbHOH 4aCTH CTBONA OT NepH(pepuiHON B
pe3yJbTaTe MepBoil.
4. bpeBHA CTPONTENBHBIE N0JKHBI HMETD:
A) 1MaMeTp BEPXHEro TOpLA He MeHee 14 cM u anuny 4- 6,5 M.
b) nuamerp BepxHero Topua 8- 13 ¢M 1 AyHHy 3- 9 M.
B) nuametp BepxHero Topua 3- 8 ¢cM U AJTUHY 3- 9M.
[') ouameTp BepXHero Topua 3- 9 ¢M U AJTUHY 9 M.
3. IloATOBAPHHK 3TO YaCTh CTBOJIA AePeBA, HMEIOIIHIi:
A) 1MaMeTp BEPXHEro TOpLA He MeHee 14 cM. u JyiHHy 4- 6,5 M.
b) nuameTp BepxHero Topua 8- 13 ¢M. ¥ IIHHY 3- 9 M.
B) nuametp BepxHero Topua 3- 8 ¢cM. U JJIHHY 3- 9M.
') nuameTp BepxHero Topua 3- 9 ¢M. H JIHHY 9M.
6. Kepau umeroT:
A) InaMeTp BepxXHero Topua He MeHee 14 cM. U ANHHY 4- 6,5¢M.
b) nuamerp BepxHero Topua 8- 13 ¢M. ¥ IIMHY 3- 9 M.
B) nuameTp BepxHero topua 3- 9 ¢M. U AyIHHY 3- 9m.
[') nnameTp BepxHEro TopLa 3¢M. H ANIHHY IM.
7. Danepa 310!
A) MHOTOCJIOIHBIN TUCTOBOI MaTepHal, COCTOAIMI U3 CKITeeHHBIX Mexkay coboil Tpex u Gonee
JTHCTOB LUMOHA (TOHKHI CJIOH APEBECHHBI BUE HEMPEPBIBHON LIHPOKOI JIGHTBI).
b) TOHKONHCTOBOH NPOUHBII MaTEPHAN NOMY4YaeMbli NPECCOBAaHHEM BOJIOKOH APEBECHHBL.



B) nucToBoii MaTepuan nojayuaeMblii MPecCOBaHUEM CTPYIKeK ¢ HOOABIEHHUEM Kesd WU Naka.
[') nucToBOll MaTepHan nojyyaeMblii IpeccoBaHUEM CTPY KeK ¢ 100aBIeHHEM LIeMeHTa.

8. JBII 37o:

A) MHOTOCTIOIHBII THCTOBOH MaTepHas, COCTOSIILHIN H3 CKIIEEHHBIX MeXAy OO0l Tpex u bonee
JIUCTOB LUMOHA (TOHKHUI CJIOH ApeBeCHHbI BUIE HEMPEPbIBHON LMPOKOH EHTHI).

B) ToHKOMMCTOBOH NMpOUHBIH MaTepUan MonyyaeMblii MpeccoBaHUEM BOJIOKOH APEBECHHBI.

B) nucToBOI MaTepHAI MOIYy4aeMBblii IPECCOBAHHEM CTPYIKEK ¢ OOABISHHEM KJIesl HITH JIAKa.
') nucToBOI MaTepHa NOTy4aeMblil IPECCOBAHHEM CTPYIKEK ¢ NOOABIEHHEM LIEMEHTA.

9. ACII>To:

A) MHOTOCJIOIHbBIN TUCTOBOI MaTepHal, COCTOAIMI U3 CKITeeHHBIX Mexkay coboil Tpex u Gonee
JTHCTOB LUMOHA (TOHKHI CJIOH APEBECHHBI BUE HEMPEPBIBHON LIHPOKOM JIGHTBI).

B) TOHKOMHCTOBOH NPOUHBIH MaTEPHAT MOTYYaeMbli PECCOBAHHEM BOJIOKOH JAPEBECHHBI.

B) nucToBoii MaTepuan noayuaeMslii MpeccoBaHUEM CTPY KeK ¢ 1o0aBNIeHHEM Kesd UK Naka.
[') nucToBoOi MaTepHan nojyyaeMblii IpeccoBaHUEM CTPY KeK ¢ 100aBlIeHHEM LIeMEeHTa.

10. IICII >To:

A) MHOTOC/IOIHBII THCTOBOH MaTepHal, COCTOSIILHN H3 CKIIEEHHBIX MEXAY OO0 Tpex u bosee
JIUCTOB LUMOHA (TOHKHUI IO ApeBecHHbI BUAE HEMPePbIBHON LIHPOKOH NEHTHI).

B) ToHKONMMCTOBOH NMpOUHBIH MaTepUan MonyyaeMblii MPeccoBaHHEM BOJIOKOH APEBECHHBI.

B) nucToBOI MaTepHAI MOIYy4aeMBblii IPECCOBAHHEM CTPYIKEK ¢ OOABISHHEM KJIesl HJTH JIAKa.
[') nucToBOI MaTepHaI NOJTy4aeMelil MPECCOBAHHEM CTPYIKEK ¢ J00ABISHHEM LIEMEHTA.

Koy

Neporip | 1 2 3 5 6 7 9 10
Bapl r B a 0 r r 0 0
Bap2 |B 5 0 B a a 0 6
TecT K Teme 2.2
Bapuanr 1

1. K riryOMHHBIM MATMATHYECKHM MOPOAAM OTHOCATCA:
A) nemsa, ByJIKAHWYECKUH Meren, MecoK U ByTKaHUUeCKHe TybI.
b) rpaBuii, necok, riuHa, OpeKvHH, KOHIVIOMEPAThl, MeCHAHHKH, H3BECTHAKH, MEJI, THIIC.
B) rpaHuT, CHEHHUT, raddpo U AUOPHT.
[') MpaMoOpBbl, THeHCHL, TTHHUCTBINA ClaHel, KBapLHThI.
2. Tnuna 370!
A)) OcanouHbIe rOPHBIE NOPObI COCTOALLIME U3 INIHHHCTBIX MUHEPAIOB (pa3sMep 4acTHL He
npesbitaeT 0,005mm), neutu (0,005-0,16mm) u necka (0,16-5).
b) OcanouHble ropHbIe MOPOObI COCTOALNE U3 TITHHUCTHIX MHHEPANIOB, JONOMUTA H TecKa.
B) I'nyOuHHas ropHas nopoia cocTosILas U3 rpaHuTa, Mecka, JOIOMUTA.
[ Metamopduyeckas 0Caa04uHbIe FTOPHBIENIOPOIBICOCTOALINE H3 INIMHUCTBIX MHHEPATIOB MbUTH H
MECKa.
3. K ocanoyunbIM nNopoaaM OTHOCATCH:
A) mem3a, ByJIKAHUYECKUH Meren, MecoK U ByTKaHUUeCKHe TYbI.
b) rpaBuii, necok, riuHa, OpPeK4HH, KOHIVIOMEPAThl, MeCHAHHKH, U3BECTHAKH, MEJI, THIIC.
B) rpaHuT, CHEHUT, raddpo U AUOPHT.
[') MpaMopbl, THEHCHL, TTHHUCTBINA ClaHel, KBapLHThI.
4. ByTOBBIi KaMeHb 3TO!
A) MuHepansHbIe 3¢pHa pazMepom OT 5 10 0,16MM, nonyuaeMele NpH NPECCOBAHUH MEJIKHX
PBIXJIBIX MOPO, HIIH 100ABIEHHEM H PACCEBOM OTXOA0B KAMEHHO 00padOoTKH.
b) OkaTtaHHbIe 3epHa pasMepoM OT 5 mo 150MM, monyyaeMble U3 PhIXIbIX 3aNekeil pacceBOM.
B) Kycku kaMHsl HerpaBUJIbHOH (popMbl pasMepoM oT 5 oo 150MM, nonyyaeMble 1pobneHHeM
KPYIHBIX KYCKOB FOPHBIX MOPOJ ¢ NOCHEAYIOIIHM PacCeBOM.
[)KpynHbie KyCKH KAMHS HENPaBHILHOH (DOPMBI, NOIYy4aeMble B3PbIBHBIM METOAOM.
5. lle6enn 310:



A) MuHepanbHble 3epHa pasMepoM oT 5 1o 0,16MM, rnonyuaeMble Mpu NPeCCOBAHUHM MENTKHX

PBIXJIBIX MOPOI UJIH JOOABJEHHEM U PacCeBOM OTXOIOB KAMEHHO 00padoTKH.

b) OxataHHBIE 3epHa pazMepoM OT S 10 150MM, mosyyaeMble U3 PBIXJIBIX 3AJI€KEH PacCeBOM.

B) Kycku kaMHs HenpasHabHOH hopMbl pazmepom oT 5 1o 150MM, nonyqaemble apodneHnem

KPYIHBIX KYCKOB MOPHBIX MOPOJ C MOCTEAYIOLIHNM PacCeBOM.

[)KpynHble KyCKH KaMHS HerpaBHIbHOH (GOpPMBI, MONyyaeMble B3PbIBHBIM METOIOM.

6. I'paBuii 310:

A) MuHepanbsHbIe 3¢pHa pazMepom OT 5 10 0,16MM, nonyuaeMele NpH NPECCOBAHUH MEJIKUX

PBIXJIBIX MOPOI UJTH JOOABJ€HHEM U PacCeBOM OTXOIOB KAMEHHO 00padoTKH.

b) OkaTtaHHEbIe 3epHa pasMepoM OT 5 mo 150MM, monyyaeMble U3 PhIXIbIX 3aNekeil pacceBOM.

B) Kycku kaMHs HenpasHabHOH hopMbl pazmepom oT 5 1o 150MM, nonyqaemble 1podneHHem

KPYIHBIX KYCKOB FOPHBIX MOPOJ ¢ MOCHEAYOIIHM PacCeBOM.

[)KpynHble KyCKH KaMHS HerpaBHJIbHOH (OpMBI, MONy4YaeMble B3pPbIBHBIM METOIOM.

7. pannT 3T0 rOpHAS NOPOAA, 00.1212101AA CIEAYIOMHMH CBOHCTBAMM:

A) OTcyTCTBHE NOP, BBICOKAS POHHOCTD, TBEPAOCTD, MOPO3OCTOHKOCTD, AeKOPAaTHBHOCTD, LIBET

PO30OBBIH, CEPbIH, TEMHO-KPACHBIH.

b) He Bbicokasi TBepOocThb, BoOoONoOrIaleHue- 1%, He UMeeT BBICOKYIO MIOTHOCTh U

NPOYHOCTD, UBET Kak YHUCcTC Oenblii, Tak U awboit apyroii. B) Teepaocts He Gonbias (3-3,5),

NPOYHOCTB NMPH ¢3kaTHH cocTabyser 10-100 MITa, user: Genblii, CBETNQ-cEPBIi, CEPOBATO-

KPEMOBBIH HJIH KENTOBATHIH.

[') OueHb nopucTas nopoga (rnopuctocTb 10 80%), HMeEEeT HU3KYIO TEMIONPOBOIHOCTD,

MPOYHOCTD MPH CKATHH HE BEJTHKA.

8. Ilecox 370!

A) MunepanbsHbIe 3¢pHa pazmepom OT 5 10 0,16MM, nonydaeMele NpH NPECCOBAHUH MEJIKHX

PBIXJIBIX MOPOI UJIH JOOaBJ€HHEM U PacCeBOM OTXOIOB KAMEHHO 00padoTKH.

b) OkaTtaHHEbIe 3epHa pasMepoM OT 5 mo 150MM, monyyaeMble U3 PhIXJbIX 3aNekeil pacceBOM.

B) Kycku kaMHs HenpasuabHOH hopmbl pazmepoM oT 5 10 150MM, nonyqaemble 1podneHHeM

KPYIHBIX KYCKOB FOPHBIX MOPOJ ¢ NOCHEAYOIIHM PacCeBOM.

[)KpynHble KYCKH KaMHS HerpaBHJIbHOH (OpMBI, MONyYaeMble B3PbIBHBIM METOIOM.

9. Mpamop 3T0 ropHasi nopoaa, 061aaa0mas ¢Jae1yHMH CBORCTBAMH:

A) OTcyTeTBHE NOP, BBICOKAS POHHOCTD, TBEPAOCTD, MOPO3OCTONKOCTD, A8KOPAaTHBHOCTD, LIBET

PO30OBbIH, CEPbIH, TEMHO-KPACHBIH.

b) He Bbicokas TBepOocThb, BogomnoriaueHue- 1%, He UMeeT BBICOKYIO TMIIOTHOCTb M MPOYHOCTD,

LBeT Kak YucTO Oelblil, Tak 1 Jarodoi apyroii.

B) Teepnocts He Soabluas (3-3,5), npouHocTh npuckatuu coctasuser 50-300 MITa, user:

OeJIBIH, TAK U CAMBIX PaA3HOOOPA3HBIX LIBETOB ¢ XAPAKTEPHBIM «MPAMOBHIHBIM PHCYHKOM).

[') OueHb nopucTas nopoga (nopuctocTb 10 80%), UMeEET HU3KYIO TEIIONPOBOIHOCTD,

MPOYHOCTD MPH CKATHH HE BEJTHKA.

10.K meTamopdpHuecKHM MOPoaAAM OTHOCATCA:

A) nem3a, ByJIKAHHHYECKHH NEMNeN, NeCOK H BYJIKaHHYECKHE Ty(bl.

b) rpaBufi, necok, riuHa, OpeKyuH, KOHITIOMepaThbl, MeCUaHHUKH, U3BECTHAKH, Mel, THIIC.

B) rpaHut, cueHuT, rabdpo U JHOPUT.

') MpamoOpBbl, THEHCH], ITHHHCTBIH ClIAHeL, KBAPLIHTHL

11. M3BeCTHAK NJIOTHBIA 3TO FOPHAS NOPOAA 00.,1a3A0 AN CJASAYIOIIHMH CBOHCTBAMH: A)
OTcyTCTBHE MOP, BEICOKAsA MPOYHOCTh, TBEPAOCTh, MOPO30CTOMKOCTD, IeKOPATUBHOCTD,
LBET PO30BbIH, Cepbli, TEMHO-KPAaCHBIH.

b) He BricOKas TBEpAOCTD, BOAONONaLIeHHe- 1%, He HM@ET BBICOKYK MJIOTHOCTD U

NPOYHOCTh, UBET KaK YHCTO Oerbli, TaK H 00O aApyroi.

B) TeepoocTh He Gosbluas (3-3,5), MPOYHOCTD NPU CxKATUH cocTapndeT 10-100 MlTa, user:

OeNbIH, CBETJIO-Cepblii, CEpOBAaTO-KPEMOBBIN UITH JKEeNTOBATBII.

') Ouensp nopucras nopoaa (mopueTocTh A0 80%), MMEET HU3KYIO TEIUIONPOBOAHOCTD,

NPOYHOCTD MPH CKATHH HE BEJIHKA.



12, Ilem3a 3T0 ropHas nopoaa, oénanawmas CIeIyOIHMH CBOHCTBAMM:

A) OTCyTCTBHE NOP, BBICOKas MPOYHOCTD, TBEPAOCTb, MOPO30OCTOMKOCTD, 1eKOPAaTUBHOCTD, LIBET
PO30BbIH, CEPbIH, TEMHO-KPACHBIH.

b) He BricOKas TBEpAOCTD, BOAONOINaLeHHe-1%, He HM@ET BBICOKYK MJIOTHOCTD U

NPOYHOCTD, UBET Kak YUCTC Benblii, Tak U awboit apyroii. B) TeepaocTts He Sonblias (3-3,5),
MPOYHOCTD MpPH CKaTHH cocTaBseT 10-100 MITa, uper: Genbiif, cBeTNO-CephIi, cepoBaTO-
KPEMOBBIH HJIH KENTOBATHIH.

') Ouensp nopucras nopoaa (mopHeTocTs A0 80%), UMEET HH3KYIO TEMIONPOBOAHOCTD,
MPOYHOCTD MPH CKATHH HE BEJTHKA.

Koy
Neporip | 1 2 3 4 5 ( 10 11 12
Bapl r 6 B a 0 r r r B a 0 a

TecT kK Temam 3.15 3.2

1. Mapoaur -370:

A)  JHCTHI BATPUHHOIC CTEKJIA, MOKPBIThIE ¢ BHYTPEHHEH CTOPOHBI KepaMUUECKOH KPacKH,

3aKkperneHHol TepMoobpadoTkoil.

B) nuctsl, 0T OPMOBAHHBIE H3 LIBETHOIC MIYIIEHHOTO CTEKNIA TOJILHHOH 6- 12 Mm.

B) KyCOHKH LIBETHOIO IIyLIEHHOrO CTEKJIA HEMPAaBUIBHOH (POPMBI pazMepoM OkoIO 20 MM.

[') nonyuaeTcs HaHeCeHHEeM Ha MpsIMOYTOJIbHbIE MIMTKU U3 CTeKNa pasMepoM oT 100%*100 MM 1o
200*200 MM rnasypu ¢ nocaenyroeii TepMoodpaboTKoit 1M1 ee 3aKpernieHus.

2. CpeTopacceHBAOLIHM HA3BLIBAIOT CTEKO:

A) nosry4aeMoe CrneLuHanbHOH TepmMuyeckoi 00padoTkoi. [Ipu paspyLeHHH TaKOe CTEKIIO

pacnamaeTcs Ha MeNKHe KYCOukH KyOuueckoit gopmbl, Ge3omacHble a4 YeNoBeKa.

b) nonyuaemoe nyTeM 3anpeccoBKH B pacllJIaBIeHHYIO CTEKIOMACCY YHUCTOMH CETKH U3

XPOMHPOBAHHOH CTAJILHOH MPOBOJIOKH.

B) nony4yaemoe ¢ NOMOLIBI 3ANIPECCOBKH MEXKAY CIOSAMH CTEKJIA 3JTaCTHHHON NOMUMEPHOI

TUIEHKH C LEJbI0 YIIPOUHEHHA.

[" koTOpOE MpOMYCKaeT CBET, HO HE JAETCKBO3ZHOMBUANMOCTH.

3. CTeKn0BONOKHO - 3TO:

A) anuHOpasMepHble (10 5 M) NpOHIHPOBAHHBIE 3JIEMEHTHI H3 CTEKJIA,

H3rOTOBJIIEMbIE METOOOM MOPHU3OHTANbHOTO MpoKara. b) 3aKpUCTannu30BaHHbIE

CTeKa.

B) ToHuailiuue BonokHa cTekna auameTrpoMm 3 — 100MkM, annHOM 10 20 kM.

') uznenue cocrosiuee U3 ABYX HIIH TPeX JHUCTOB CTEKJIA, FePMETHYHO COSNHHEHHBIX MEXKIY

co0oii Mo KOHTOPY.

4. OTomamwmue MATEPHAJBI (IIAMOT, AeTHAPAAHPOBAHHYIO [JIHHY, TPAHYJIHPOBAHHbIH
AOMEHHbIH 111AK) BBOASAT B ChIPbEBYH) KEPAMHYECKYIO MACCY A A) MOTYy4EHUs
TUIOCTHOT'C BOJAOHENPOHHLIAEMOTQ MOKPBITHSL.

b) noHukeHus TeMnepaTyphl CIEKAHHUA TTIMHBI.
B) noBeiLIeHHs MIOTHOCTU IJIHHBIL

[')¢ CHUXKEHUsI IACTHYHOCTH H YMEHBLIEHHS BO3NYIIHONH H OTHEBOH yCanKH INIHH.

3. I'nasypu npUMeHsIIOT 4JA:

A) MoNy4YeHHs MICTHOTO BOACHEMPOHULAEMOrO MMOKPBITHA.

B) noHu:xeHus TeMnepaTypbl CrieKaHHsl TIHHBL

B) noBbILI€HHA MIOTHOCTH IVIMHBIL.

') CHIKeHHA MIACTHYHOCTH H YMEHBLISHHsI BO3AYLIHONH U OTHEBOH yCaiKH IJIHH.

6. ILnaBHHM (ONeBbIE WNATDI, ReJTE3HYIO PYAY, TANBK) NPHMEHAIOT AJIA: A) MONyUYeHHe
TUIOTHOT'C BOJOHENPOHULIAEMOTO MOKPBITHA.

b) nOHMkeHHs TeMNEePaTypPbl CIIEKAHHs [JIHHBI.

B) noBbILIeHHE MIACTHYHOCTH TVIHHBL

[') cHU/keHHe MIACTHUYHOCTH U YMEHbIUEHHs BO3AYLUIHON W OTHEeBOI ycaaky MMHH




7. IlnacTu(UKATOPbI NPHMEHSIOT A1}

A) MoNy4YeHHs MICTHOTO BOACHENPOHULAEMOrO MOKPBITHA.

b) noHMkeHHs TEMNEPaTypPbl CIIEKAHHS TJIHHBI.

B) noBbILIeHHEe MIACTHYHOCTH TVIHHBL

[') cHUKeHHA MIACTUYHOCTH M YMEHbLIEHHS BO3AYLIHOH U OTHEBOH yCaaku THH.

8. Curanasi - 310!

A) anuHOpasMepHble (10 5 M) NpOHIHPOBAHHBIE 3JIEMEHTHI H3 CTEKIIA,

U3rOTOBJIAEMbIE METOIOM MOPH3OHTAIBHOIO NMpOKaTa. b) 3aKkpHUCTaIN30BaHHBIE

CTeKa.

B) ToHuyalilune BosiokHa cTekna auaMeTpoM 3 — 100MKM, anuHoi ao 20 KM.

') uznenue cocrosiuee U3 ABYX HJIH TPeX JHUCTOB CTEKJIA, TEPMETHHHO COEIMHEHHBIX MEXKITY

coDoil MO KOHTOPY.

9. Kupnuy Kepamuyeckuii 00bIKHOBEHHBINH HMeeT CJIeAVIOLIHe pa3Mepbl: A)
250%120%65¢M.

b) 258*123*68 cm.

B) 288*138*68 cm.

[') 250%100*60 cMm.

10. ¥ 00bIKHOBEHHOI0 KEPAMHYECKOro KHPIHYA eCcTh ABA HeaocTaTKa: A) bonbias
TIJIOTHOCTb H DOJIBIIHE PA3MEpBL.

b) OTHOCHTENBHO BRICOKAS TNIOTHOCTb H HEOONBILHE PA3MEPBI.

B) bonriias mMacca 1 HU3Kasi MIOTHOCTD.

') Huskas TernnonpoBOoOHOCTE U HeGonbLIKe pasMephl.

11. JIaMHHHPOBAHHDBIM HA3BLIBAIOT CTEKJIO:

A) nosryqaeMoe crneuHanbHOH TepMuyeckoii 00padoTkoil. ITpu paspyLieHnH Takoe CTeKIo

pacnamaeTcs Ha MeNKHe KYCOukH KyOuueckoit gopmbl, Ge3omacHble a4 YeNoBeKa.

b) nonyuaemoe nyTeM 3anpeccoBKH B pacllJIaBIeHHYIO CTEKIOMACCY YHUCTOMH CETKH U3

XPOMHPOBAHHOH CTAJILHOH MPOBOJIOKH.

B) nony4daemMoe ¢ NOMOIIBIO 3aNIPECCOBKH MEXKAY CIIOSAMH CTEKJIA 3JTaCTHHHON NOMUMEPHOI

TUIEHKH C LEJBIO YIIPOYHEHHA.

') koTopOe mpomyckaeT CBET, HO He JaeT CKBO3HON BUAUMOCTH.

12. CtemanauT -3710:

A)) TUCTBI BUTPHHHOIO CTEKJIA, MOKPBIThIE C BHYTPEHHEH CTOPOHBI KEPAMUHECKOH KPACKH,

3aKkperneHHol TepMoobpadoTkoil.

B) nuctel, oTdopMOBaHHbBIE U3 UBETHOIO MYLIEHHOTO CTEKNa TOMIHMHOM 6- 12 MM.

B) KyCO4KH LIBETHOrO MIyLUEHHOI® CTEKJIA HEMPAaBHIbHOH (OPMbI pazMepoM OKomo 20 Mm.

') nonyuaeTcsa HaHECEHHEM Ha NMPSAMOYTOJIbHBIE TUIHTKH U3 cTeKNa pazMepoM ot 100*100 MM

go 200*200 MM rnasypu ¢ nocaenyrowei TepmMoodpaboTkolt ans ee 3akpenneHus. Bapuanr 2

1. dasHC NOTYHAOT H3:

A) cMecH necka, JOJOMHTA H THICA.

b) cMecH riuHBL, NeCKa U LIEMEHTA.

B) cMecu Genoskrymuxcs miuH (60-65 %),ksapua (30-35%) u monesoro wmmnarta.

[') cMecu Genoxrywunxcs rauH (50%), Ho ¢ GONbIIUM conepsKaHHEM MOJEeBbIX WnaToB (20-

24%), U MEeHbLIUM coaep>kaHueM kBapua (20-25%).

2. ®apdop nonyyawT H3:

A) cMecH MNecka, JOJOMHTa U THIICA.

B) cMecH rMHBL, Necka U LeMEeHTa.

B) cmecu Senoskrymuxes riuH (60-65 %),xsapua (30-35%) u nonesoro mmnara.

') cmecu Senoskrymuxcs riuH (50%), HO ¢ DONBIINM CONEPKAHHEM MONEBbIX WNAaTOB (20-

24%), U MeHbLUUM comepxkaHueM kpapua (20-25%).

3. HeopraHn4eckoe CTEKJ0 NOAYHAKT H3 CJISAYOIHX KOMIOHECHTOB!

A) KpemHesema, rTHHO3€Ma, OKCHIA HATPHUSA, OKCHIA KaJbLHs H MAarHUs, KpaCHTeNeH,

OCBETIIHTEIISH.



B) I'nuHel, necka, LIeMeHTa.

B) Ilecka, rumnca v OoJlIOMHTA.

') ITecka, conpl, KATHEBOH CEIUTPBI U LIEMEHTA.

4. CTeKNAHHAS SMANHPOBAHHAA IUIHTKA 3TO:

A) TUCTHl BUTPUHHOTO CTEKJIA, MOKPBIThIE C BHYTPEHHEH CTOPOHBI KepaMHUUECKOH KPackHu,
3aKkperneHHol TepMoobpadoTkoil.

b) n1cTel, OTHOPMOBAHHBIE H3 LBETHOIO MIYLIEHHOTO CTEKIA TOJILUIHHON 6- 12 Mm.

B) KyCO4KH LIBETHOrO MyLUEHHOI® CTEKJIA HEMPAaBHIbHOH (POPMBI pazMepoM OKomo 20 Mm.
[') nonyyaeTcs HaHeCEHHUEeM Ha MpsMOYTOJIbHbIE MIUTKU U3 cTekNa pa3MepoM oT 100*100 MM 1o
200%*200 MM rasypu ¢ nocneayoueii TepMooOpadoTKoil Ong ee 3akpernaeHus.

S. ILMOTHOCTH OKOHHOIO CTeKAa:
A) 100kr/m’
B) 2550 kr/m’
B) 6onee 300 Ko/M>
) 3500 kr/m’

6. CTeKnomakerbl - 3T0:

A) anuHopasMepHsie (10 S M) NpoUIHPOBAHHBIE 3IEMEHTHI U3 CTEKNa,

H3TOTOBJIAEMbIE METOIOM MOPU30OHTANBHOTO MPOKaTa. b) 3akpUcTanIu30BaHHbIE

CTeKIA.

B Tonualiuie BONOKHA cTeKIa quaMeTpoM 3 — 100MkM, anuHoH 10 20 kM.

[') u3genue cocrosilee U3 OBYX WM TPeX JUCTOB CTEKNA, FePMETUYHO COEIUHEHHBIX MEXIY
co0oii Mo KOHTOPY.

7. TenyonpoBoIHOCTH CTEK1A paBHA:
A) 720 Br/m*K.

B) 0 B1/M*K.

B) 0,6-0,8 Br/M*K.
[') 1000 Br/m*K.

8. CmanwTa —370:

A) TUCTHl BUTPUHHOTO CTEKJIA, MOKPbIThIE ¢ BHYTPEHHEH CTOPOHBI KEPAMUUECKOH KpPackH,
3aKkperneHHol TepMoobpadoTkoil.

b) n1cTel, OTHOPMOBAHHBIE H3 LBETHOIO MIYLIEHHOTO CTEKIA TOJILIHHON 6- 12 Mm.

B) KyCOUKH LIBETHOrO MIyLUEHHOI® CTEKJIA HEMPAaBHIbHOH (POPMBI pazMepoM OKomo 20 Mm.
[') nonyyaeTcs HaHeCeHHEeM Ha MpsIMOYTOJbHbIE MIMTKU U3 CTeKNa pasMepoM oT 100%*100 MM no
200%*200 MM rasypu ¢ nocneayroeii TepMooOpadoTKkoil a4 ee 3aKpernaeHus.

9. TI'1aBHBIM HeZAOCTATKOM cTekaa aBasieTcs: A) Teepnocts. b) [InoTHOCTE.

B) TennonpoBoaHOCTS.

[') XpynkocTb

10, 3aKaNeHHBIM HA3BIBAIOT CTEKJIO:

A) mosryHaeMoe crneuHanbHOH TepMuyeckoii 00padoTkoi. [Ipu paspyLieHHH Takoe CTEKIO
pacrnanaeTcs Ha MENKHE KyCOUKH KyOHueckol GpopMbl, O€30NacHbIe s HEJOBEKA.

b) nonyuaemoe nyTeM 3anpecCcOBKH B pacllJIaBIeHHYIO CTEKIOMACCY YUCTOMH CETKH U3
XPOMHPOBaHHO CTaJbHOI NPOBOJOKH.

B) nony4yaemoe ¢ NOMOLIBI 3ANIPECCOBKH MEXKAY CIIOSMH CTEKIIA 3JTaCTHHHON MOJMMEPHOI
TUIEHKH C LIJIBK) YIIPOUHEHHS.

') koTOpOe MpomnmyckaeT CBET, HO He JaeT CKBO3HON BUAUMOCTH.

11. ApMHPOBAHHBIM HA3bIBAKT CTEKJIO:

A) nosryqaeMoe CreuHanbHOH TepMuyeckoii 00padoTkoil. ITpu paspyLieHnH Takoe CTeKIo
pacrnanaeTcs Ha MENKHE KyCOUKH KyOHueckol GpopMbl, O€30NacHbIe s HEJOBEKA.

b) nonyuaemoe nyTeM 3anpeccoBKH B pacllJIaBIeHHYIO CTEKIOMACCY YUCTOMH CETKH U3
XPOMHPOBaHHO CTaJbHOI NPOBOJOKH.

B) nony4yaemoe ¢ NOMOLIBI 3ANPECCOBKH MEXKAY CIIOSAMH CTEKIIA 3JACTHUHOH NOMUMEPHOI
TUIEHKH C LIJIBK) YIIPOUHEHHS.



') koTopoe MpOMyCKaeT CBET, HO He JaeT CKBO3HOH BUIMMOCTH.

12, Crexnonpodnaur - 3T10:

A) anuHOpasMepHble (10 5 M) NpOHIHPOBAHHBIE 3JIEMEHTBI H3 CTEKIIA,

U3rOTOBJIIEMbIE METOAOM FOPHU3OHTABHOIO NMPOKATa. b) 3aKpUCTANNU30BAHHbBIE

CTeKJIa.

B) ToHuyalilune BosiokHa cTekna auaMeTpoM 3 — 100MKM, anuHoi o 20 KM.

') u3penue cocrosLee U3 ABYX HIIH TPEX JIUCTOB CTEKJIA, FEPMETHYHO COeIHHEHHBIX MEXKIY
coDOi MO KOHTOPY .

Koy
Neporp | 1 3 4 5 6 7 9 10 11 12
Bapl 6 r B a 0 B a r r a a
Bap2 |a 6 0 0 B r B 0 0 0
TecT K Teme 6.6
Bapuanm 1
1. K npoBoAHHKOBBIM MATEPHANAM OTHOCHTCS:
A) mens,
b) Oymara
3JeKTPOTEXHHUYECKas; B)

KpeMHuil [') Bo3ayx.
2. MaHraHuHbI ABJAKTCA MATEPHAJIAMHU:
A) ¢ BBICOKOIT MPOBOONMOCTBIO,
B) ¢ BEICOKMM COMPOTHBIIEHHEM,
B) obnanaroummu cBoiicTBaMHU AHJIEKTpHKa, [')
0bnanarIHMH CBOHCTBAMH NOIYIIPOBOIHHKA.
3. O6mMoTOUHBIC IPOBOAA NPHMEHAIOT JAJISA:
A) U3roTOBNIEHUA OOMOTOK 3JIEKTPHYECKHX MAallUH, anmnapaToB U MpHOOPOB;
b) coennneHus pasnu4HbIX npudopos; B)
pacnpeneneHus 3JIEKTPHUYECKOH IHEPTHH.
[') BO3OVIUHBIX JUHUH 3JEKTponepenaun.
4. ToxkonpoBoasilHe KHJIbl MOHTAKHBIX IPOBOJAOB H3IrOTABAHBAKT H3:
A) menu;
b) nukens; B)
MoNnuOIeHa;
') Bonbghpama.
S. IlepmaJjiion — cNAABDI Kejle3a ¢ HUKeNeM, OTHocALIHe s K:
A)) IPOBOIHHKOBBIM MATEPHANIAM,
B) MarHUTOMATKUM MaTepHanam,
B) MarHuTOTBEpABIM MaTepUanam,
') nonynpoOBOAHHUKOBBIM
MaTepHaIaM.
6. 2NeKTPHYECKAA NPOYHOCTD, ONIpeAeaseTcs mo popmy.e:
A)Enp=Unp/ h
B)E,=U/1
B)Unp=RI
[E=| @/t |
7. Emkocts C nJI0CKOro KOHACHCATOPA ONpeaesieTcs Mo Gopmy.ie:
AYC=E,/S
b)C=0,0884 £ S(n-1)/d
B)C=0,241 £/
[NC=q/U
8. TemnepatypHbli K03(p(pHUHEHT YIEAbHOT0 CONPOTHBIEHUA onpeaeaserca no gopmye:




AMTKp=1;-1y ly( T, - Ty
B) TKpZM}-M() M (T)-Ty
B) TKp=p;—p2 pi(T)-12)
I TK p=RL"S.
9, TeKCTONHT COCTOMT H3:
A) HECKOJIBKUX CJIOEB CrieuanbHONH OyMaru, MponUTaHHOH OaKkeNUTOBBIM JTAKOM.
b) HeCKONBKHX CIOEB KAPOHOBOH HIIH XJIOMHAaTOOYMAKHOH TKAHH, MPOMHTAHHOH OaKeIUTOBOH
CMOJIOH
B) HeckKoabKHUX CIIOEB OecLIENOUHON CTEKJOTKAHH, MPOMUTaHHONH KpeMHUIOpraHHYeCcKoi
CMOJIOH.
[') HECKONIBKUX CJIOEB LIMOHA.
10.  C pocTOoM TeMIEpPATYPbl CONPOTHBICHHE AHIIECKTPHKOB: A)
BO3pacTaerT.
b) yMeHbLIaeTcs.
B) ocTaercst noCTOSIHHBIM.
') cHauana Bospactaer A0 T, a MOTOM OCTAeTCS HEH3MEHHBIM.

Bapuanm 2

1.K noaynpoBoIJHHKOBbIM MATEPHAJIAM OTHOCHTCA:

A) cranb;

B) cenen,

B) menp;

') rpagur.

2.Cepedpo sBASIETCA MATEPHAJIOM:

A) ¢ BbICOKOH MPOBOOUMOCTLIO,

B) ¢ BLICOKHM CONMPOTUBIIEHHEM,

B) obnanarwmum cBOMCTBAMH NMONYTIPOBOAHHKA,

') obnanaouumM cBOHCTBAMH AUIJIEKTPHKA.

3. MoHTa:KHble NPOBOAA MPHMEHAOT A5:

A) coOeOUHEHHs pa3IMuHbIX MPHOOPOB U HacTell B 3NEKTPUUECKUX ammaparax;

b) pacnpeneneHus 3NeKTPHIECKOH IHEPTHH;

B) pacnipeneneHus BO3AYILIHBIX JHHHHA 3IEKTPONEPENatH,

') u3roToBJEHH OOMOTOK MAallMH.

4.B xauecTBe NPOBOAHHKOBOI0 MATEPHAJIA B 00MOTOYHBIX MPOBOIAX NPHMEHSIKOT!

A) menp;

b) uunk; B)

BOJIb(hpaMm,

') cepelpo.

S.Mukadoauil - MAaTEpHAT HA OCHOBE:

A) pTyTH;

B) cntonpr,

B) menu;

') crexna.

6.JunoJibHAA NOASPH3ALIHS AH3EKTPHKOB 3TO:

A) BeKTOpHas BeTMUHHA, €€ HalpapJieHHe COBMAAAloT ¢ HalpaBleHUEeM SNeKTPHUECKOro
MOMEHTa — OT OTPULIATEJbHOIC 3apsifa K MONOKUTEEHOMY,

b) npouece ynopsaaoyeHHs CBA3aHHBIX 3JIEKTPHUECKHUX 3apsAA0B OO AeHCTBHEM MPHIQNKEHHOI O
HANPSKEHHS,

B) cMeleHHe 5JeKTPOHHBIX OPOUT OTHOCHTENBHO MONOKUTENBHOrO 3apsaaa siapa Mnoj
IefICTBUEM BHELIHETO JIeKTPUUECKOro Mo,

') mpouece coenMHEHHs MONIEKYJT HCXOJHOTQ BeIIECTBA 0€3 H3MEHEHHs €ro 3JIEMEHTAPHOIO
COCTaBa B OOJIBLIHE MOJIEKYJIbl BHICOKOIIOIHMEPHOIQ BELIECTBA.



7.Kak HA3bIBAIOT JIEKTPOH30MSIUHOHHBIE COCTABBI H3TOTOBIAEMbIe H3 HECKONBKHX
HCXOAHBIX BELeCTB (CMOJI, GHTYMOB, Macen):

A) naku;

b) komnayHawL,

B) smanu;

') 571eKTpOU30CIALHOHHbIE KAPTOHBI.

8.CnocofHOCTb AUIJIEKTPHKOB PYHKUHOHHPOBATD NPH MOBbIIIEHHbIX TEMNEPATYpax HIH
IIPH pe3Kol cMeHe TeMnepaTyp 0e3 yXyJLIeHHsI CBOHCTB, HA3bIBAETCA:

A) HarpeBOCTOHKOCTD;

B) ynpyrocts,

B) TennonpoBoAHOCTS,

') npouHOCTS.

9.C pocTOM TEMNEPATYPbI JIEKTPHYECKOE COMPOTHBIEHHE POBOIHHKOB!

A) BO3pacTaer;

b) yOniBaer;

B) ocTaércs nocTOSHHBIM;

[') cHadana yObIBaeT, a rmocJje onpeieNéHHOro 3HaueHus Temneparypbl Ty , He U3MEHAeTCA.
10. MaHraHHH- 3T0 CIJIAB, COACPRALNI:

A) 60%-menu, 40%-HuUKeNA;

b) 84-86% menu, 2-3% Hukens u 12-13% mapraHua,

B) 65% onopa, 25% nHukens, 10% MapraHua,

I') 40% cBuHua, 50% Meau u 10% adrOMHHHUA.

Bapuanm3
1. K 1M3neKkTprYecKUM MaTepHANAM OTHOCHTCSI:
A) BO3IYX;
B) Gponsa;
B) natyHs,
') cenen.

2. Kpemnuii spasieTcss MATEpPHAJIOM:
A) ¢ BbICOKOH MPOBOOUMOCTLIO,
B) ¢ BLICOKHM CONPOTHBIIEHHEM,
B) obnanarwuumM cBOHCTBAMH MONYNPOBOIHHKA,
[') oGnanarwoLuM cBOMCTBAMU AUSJIEKTPHKA.
3. YcTaHOoBOYHbIC NPOBOJA H IIHYPbI IPHMEHSIOT 1!

A)) H3rOTOBNIEHHA OOMOTOK 3JIEKTPHYECKHX MALLHH;
b) npucoenuHeHHs K CETH 3JIeKTPOABUTaTeIeiH;
B) coeanHeHus pa3aUUHbIX 4acTel B 3JeKTPUUYECKHX MALIMHAX,
[') BO3OVIUHBIX JUHUH 3JEKTponepenaun.
4. ToxonpoBoasiye KHJIbl MOHTAKHBIX NPOBOAOB H3TOTABAUBAIOT H3:
A) xpoma,
b) Bonbgpama,
B anroMuHus,
[') TuTaHa.

S. DeKTpHYecKHe H30AATOPbI H3rOTABJAUBAIOTCA H3:
A)oymary,
B) crany,
B) menu;
)
tapdopa.

6. MyCKOBHT — 3TO!
A) KaJHeBasl CIOAA ¢ CePEDPHCTHIM LBETOM, HMEKOLIAs HArPEBOCTONKOCTE 500°C;



b) kanueso-Mar{e3HajbHOe CK0Ja ¢ YEPHBIM LIBETOM, He H3MEHSILIAs CBOUX XapaKTepPUCTHK
no 800°C;

B) nucToBoii TBEpABII MaTepHAJ, H3TOTOBJIEHHBIH CKIEHBAHHEM CMOJION JHCTOYKOB IENaHOH
CITHOBI,

') pyioHHBI MaTepHal, COCTOSLMUI U3 HECKONbKHUX CIIOEB CNIOIbI, HAKNEeHHBIX HA MIOTHYIO
TenepoHHYIO OyMary.

7.KomnayHasl — 3T0:

A)) pacTBOPBI IIEHKOOOPA3YLINX BEIIECTB B OPraHHYECKHX PacTBOPHTESX,

b) naku ¢ BBeOEHHBIMH B HUX MTUTMEHTaMHU,;

B) skapocToiikie MpOBOOHHUKOBbIE MaTepHAaIbI,

') 3neKTPOU3ONMALIHOHHBIE COCTABBI, H3MOTOB/ISIEMbIE U3 CMECH CMQIT H OUTYMOB.

8. I'etnHakc —3T70:

A) TUCTOBOCH CIOUCTHIH MaTepuas, B KOTOPOM HAMOMHUTENEM SIBAAIOTCA JIUCThI MPOMMTaHHOM
OyMaru TonwuHoi 0,1-0,12 mMMm;

b) nucTOBOIT CIOUCTHIN MaTepHA, B KOTOPOM HAMQJIHUTENEM SBJISIETCS XJI0MUaTOOyMaKHas
TKaHBb,

B) nucToBoii c0HCThIN MaTepHal, B KOTOPOM HaloMHUTENeM ABNAeTcsa OeclienoyHas
CTeKJIsIHHAs TKaHb,

[') nuCTOBOIT CIOUCTBIN MaTepHA, B KOTOPOM HAINQIHHUTENEM SIBIIAETCS OeCLIeNOUHas
CTEKJITHHAS TKaHb.

9. CBepxnpoBOAHMOCTb- 3T0!

A) sABJIeHHE YBEJHUYEHHUs COTIPOTUBJIEHHUA NPOBOIHUKA MPU BO3PACTAaHUH TeMIepaTyphl,

b) siBNeéHHe yMEHbLICHH MATHHTHOH NPOHHLIAEMOCTH A0 HYJISA, IPH ONPEASIeHHOH
TEMIIEPATYPE;

B) sBnenue nepexona B KUIKOE COCTOSIHUE,

') ABneHNE Pe3KOro YMeHbLIEHHs COMPOTUBIEHUS MPOBOIHHKA A0 HYJIEBBIX 3HAYEHUH, MpU
HH3KHX TEMIIEPATYPax.

10. In3n1eKTPHKH- 3TO BelllecTBA, o0aagalowue clieayiolHMU CBOHCTBAMM:
A)p=10"-10"° Om M, TK p>0;

B) p=10*-10"* Om M, TK p>0;

B) p=10" -10" Omm, TK p<0;

) p=10°-10" Om M, TK p<0.

Koy
Neporip | 1 2 3 5 6 7 8 9 10
Bapl a 6 B B 0 r a r 0 a
Bap2 |B 6 r a a a a 0 0 0
Bap3 |a 5 B r 0 B a r a a

Tecr mo pazaeny : «Tonnueo ,cmMa3ka u Boga» ( Tema6.5)
LYTo HA3BIBAETCH TEXHOJOTHYECKHM TOILIHBOM?
1. TonauBoO HCMOMIB3YEMOE IS MOTYHEHHS SHEPTHHU.
2. Tomnuo ans nonyueHHs ANA TeX HIIM HHBIX MATEPHUAOB?
3. Tonnupo nonydeHUs cTaau?
2.KakoB 31eMeHTAPHBIH COCTAB TOMJINBA?
l. C+tH+O+S$+ B +M +A
2. C+H+O+S +W+A+N.
3 T'oprouue sneMeHThbl, DannacT U Boja.
3.CKONBKO YIJIEpoaa COAEPIKUTCS B APOBAX?
1.
.
5

%



Lowm

0
3. 15%
4.51BnsieTcH 1M KHCJIOPOA FOPIOYHM IEMEHTOM TOMAHBA?
1. Ja
2. Her, 3o dannact
3. Her, HO Hy’KeH 1A NoOAepKaHUA TOPEHUS
S.Uem xapaxkrepn3yerca 6eH3HH?
1. 1leTaHOBBIM YHCIIOM.
2. OKTaHOBBIM YHCIIOM.
3. Cognep:kaHueM cepbl.
6.Kaxoe TOonmBo HCNOIB3yeTC A8 KOTEIbHBIX YCTAHOBOK?
1. Hedts.
2. JluzenbHOE TOIJIHBO
3. KepocuH.
7.Bbi0epHTe 0CHOBHbIE XAPAKTEPHCTHKH MACE,
1. TINOTHOCTB, BA3KOCTh, OKTAHOBOE YHCIIQ, JIMIIKOCTD |
2. TemnepaTypa, BCNBILIKH H BOCIIIIAMEHEHHS], Harapoodpas3oBaHHe, COAepKaHHE CepEl,
LIETAHOBOE YHCJIO.
3. 30MbHOCTb, KOJMUECTBO BOIbI, KOHYECTBO MPpUMeCeil, CTAOUNBHOCTD.
8.BbidupHTE JKHAKYIO CMA3KY
. AHTHKOpPA3HOHHAS CMa3Ka.
2. KoMmmpeccopHas cMaszka
3 PenbcoBas cMaska
9.B yeM ¢X0ACTBO ABHALHOHHOIO H IU3eJbLHOro Macaa?
5. OnuHakOBas KMHEMATHYECKAasl BA3KOCTh
6. OTCyTCTBHE MPUCAOOK.
7. IlpUMeHATCA 07 ABUraTene.
10.YemM oTIHUYAIOTCA MIACTHYHbIE CMA3KH OT HHAYCTPHAJBHbBIX
macen?
1. ArperaTHbIM COCTOSTHUEM.
2. OTcyTCcTBHEM MPHCAOOK.
3. Konuvectsom npumeceii.
11.Yem oTIHYAETCHA CONHIO OT TEXHHYECKOro BazeJHHAa?
1. Temnepatypoli MpUMEHEHHUS.
2. ArperaTHbIM COCTOSTHUEM.
3. CrocodoM NpUMEHeHHS.
12.1719 yero HAHOCHTCA peJibcoBas cMa3ka?
1. HAns yMEHbLIEHHUS KOPPO3UH.
2. Jlnd yMEHbLUEHHS H3HOCA
3. JAns yMEHBIUEHHs TPEHHSA MEKAY KOJECOM H PEIIbCOM.
13.Kak BAHACT CTeNEHb OYHCTKH HEPTENPOAYKTA HA €ro YAeJAbHbIH Bec?

1. VYMEHBIIAET
2. VYBeJIHUHBaET.
3. CMOTpA OT 4ero OUHILATS.

14.B KaKHX eJHHHLIAX H3MepPSIOT YAeJbHbIH Bec, NJIOTHOCTH?
1. B MeTpax KyOHUECKHX.
2. KI'*M2
3. KI/M3

15. B kakux egHHHUAX H3MEPAETCA YCNOBHAA BSI3KOCTBH?



1. B crokcax.
2. B cekyHaax
3. He umeer pasmepHOCTH
16.KaK BA3KOCTb CMA3KH BJIHSIET HA CHAY KHAKOCTHOTO TpeHHs1?
1. He Bnuser.
2. YMeHbLUaeT
3. VBenuuuBaer
17. K yueMy npuBOAUT NpHMeHeHHe HeKaYeCTBeHHOI Boabl B TpaHcmopTe.?
K nosBieHHI0 HAKUMH B CUCTEME OXJIaKACHHS.
K noTepe MOLIHOCTH ABUraTens.
K yBenuuenuro pacxona tonmsa Ha kaxue BUnbI paznensieTcs NPHPOIHbIE BOOABI?
OuuIeHHbIE U HEOUHIIEHHbBIE.
KecTkue U MATKHe.
ATMochepHble, oA3eMHbIE H MOBEPXHOCTHBIE. UeM onpenenseTcs KauecTBo
NPUPOAHBIX BOA?
KonuyecTBOM MEXaHHHYECKHUX NPUMECEH.
Hanuuyuem pacTBOpeHHBIX coneit
Hanuuuem ruapatos u kapboHaTtoB YUeM onpenensercs ;KeCTKOCTh?
1 KonuuyecTBOM MEXaHHHYECKHX NMPHMECeH.
2 Hanuuuem pacTBOPEHHBIX conei
3 Hanu4ueM rugpaTtoB U
kapOoHaToB UeM onpenensercs
LIEJOYHOCTD?

W — L) —

W D —

1 Konuuectom
MeXaHUYECKHUX MpUMeCceil.

2  Hanuuuem
PACTBOPEHHBIX COJIEH

3  Hanuuuem
rugpatoB U kapOoHaTtoB B ueM
U3MEPSAETCA LWENOUHOCTh BOIObI?

1. KI'/M3
2. He nmeet pa3smMepHOCTH.
3 MT - 3KB/J

18.Kak n36aBHTHCA OT BOABLI NONABIIEH B CMA3KY?
1. ITpoduneTpoBars.
2. OTcTOATS.
3. IleperHatb
19, K yemMy npHuBOAHT yBeNHYEHHE HIIH YMEHBIICHHE
BSI3KOCTH CMAa3KH CBepPX A0NYCKAeMbIX npeaenos ?
1. K Harpesy npurares.
2. K yBesnueHHUrO H3HOCA MOBEPXHOCTEH,
3. K ypenuueHHuro pacxoga TOMIUBA. .
20.KaKk A0/1KHA H3MEHATBCS BSI3KOCTh AN3eNbHBIX TOMIHB ¢ YMeHblLIeHHeM TeMNnepaTyphl
OKpYXKalouei cpeabl?
1. VYBenunuusaThes.
2. YMeHbLIATBCA

3. OcraBaThCsa HEU3MEHHOH
Knaiou :

415167891011 12|13 |14 (15]|16(17 |18 19|20
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Tect mo paspeny « Tepmuueckas odpadorka» (Tema3.3)
1.J1A 4yero NpoU3BOAUTCH OTKHI?
1) JAns yMEHbLUEHHS TBEPAOCTH
2) Hna yeenudyeHus TeepaocTH 3) 1A MOBBILEHHS
yrpyrocty 4) nsA yBenuueHHs MPOYHOCTH.
2.Kakas cTpyKTypa HMeeT HAHMeHbIIYH TBepAOCTb?
1) Copdur
2) MapreHncur
3) Tpooctur 4) Ilepaur.
3.Uto TaKoe copOHT?
1) TBepablii pacTBOp yruepoaa B anbia —
’kenese 2) Teepablil pacTBOp yriiepoaa B
raMM- JKejese.
3) MexaHuueckas. cMech PEeppHTa H
uemeHTHTa 4) MexaHu4eckas cMech
aAyCTeHUTA U LIEMEHTHUTTA.
4.Ilpn kakoH TeMIepATYpe NPOH3BOANTCH HH3KHH 0TIYCK?
1) 150-250rpanycos
2) 300- 500 rpanycoB
3) 500-700 rpanycos 4) 700-900 rpanycos.
5. Kakoe oxnamaeHne NPHMEHACTCHA NPH OTHKUTe?
1) BBoze.
2) B wmacne
3) Ha Bo3oyxe
4) B MecTe C neybto
6.Uto Takoe TpoocTHT?
1)Teepnasiii pacTBOp yruiepoaa B anba — xenese
2)TBepablii pacTBOp yriiepoda B raMM- sKejese.
3)MexaH. cMech peppuTa U LeMeHTHTa
4)MexaH CMeCb ayCTEHUTA H
LHeMEHTHTA.
7.Kakaa cTpykTypa nMeeT HANG0AbIYI0 XPYIIKOCTE?
1) Copbur
2) MapreHcut
3) Tpoocrut 5) ITepnuT.
8.Ilpn kakoii Temneparype
NPOH3BOAHTCH CPEAHHH OTIYCK?
1)150-250rpanycos
2) 300- 500 rpanycos
3) 500-700 rpagycos 4)700-900 rpaaycoB.
9.Yrto Takoe MapTeHCHT?
1)Teepasiii pacTBOp yruiepoaa B anba — xenese
2)Tsepablil pacTBOp YIIepOaa B rAMM- JKEJE3e.
3)MexaH. cMech (peppuTa U LeMeHTUTa
4)MexaH cCMeCh ayCTeHUTa U
LHeMEHTHTA.
10.Kakasn TepMooOpadoTka Tpedyerea ans 3youna?
1) 3akanka U HU3KHI OTIYCK
2) 3akanka M cpemHHUil oTIyck 3) 3aKalka M BbICOKH
ornyck 4) Hopmanusauus.
11.Jana kaKkoii TepmooOpadoTKH oXna)kaeHHe BedeTcsl HA Bo3ayxe?



1) Omxur
2) Hopmanusauus
3) 3akanka 4) Otnyck.
12.1719 yero npou3eoanTcs 3akajaka?
1) Jns cHUXKEHHs TBEPAOCTH
2) Jna yaydieHus odpadaThiBaeMOCTH
3) Ans noBbILIeHHs BA3KOCTH
4) Ans NOBBILIEHHUs TBEPAOCTH.
13.Kakas cTpyKTypa HMeeT HAHOOJIbLIYIO TBEPAOCThL?
1) AycreHur
2) Ilepnutr
3) MapreHcur
4) Copdur.
14.Kakoe npeBpamense BO3MOXKHO?
1) CopCur B
aAyCTEHHT
2) TpoocTuTt B
NPT
3) AYCTEHHT B LIEMEHTHUT
4) MapTteHcuT B peppuT
15.11pu kaKoii TemnepaType NMepiauT nepefiger B AYCTEHUT?
1) 1539
2) 1147
3) 910
4) 727
16.Kaxoe npeppaieHne BO3MOKHO?
DIlepnut B copOuT
2)PeppUT B MaPTEHCUT
3) AyCTEHHT B MAPTEHCHUT
4)AYCTEHHT B LIEMEHTHUT
17.Kakasi CTPYKTYpa A09BTEKTOMAHOH CTAMH §yaeT moc/e oT:kura?
1) ®eppur+ nepaut
2) Ilepaut+ uemeHTHT
3) Tpooctur
4) @epputrt LUEMEHTUT
18. Kakasi CTPYKTYPA NOJIYYHTCH MOCAE 3AKAJIKH H HU3KOr0 0Tnycra?
1) Copbur
2) MapreHcut
3) Tpooctut 5) IMepaut
19.Kakasi ¢cTPpyKTypa NOJY4HTCH NMOCAE 3AKAJKH H BBICOKOT0 OTIYCKA?
1) Copbur
2) MapreHcut
3) Tpooctut 4)IIepaut
20.Kakoe npeBpaumieHre HEBO3MOKHO?
1) AyCTEHHUT B NEPJHT
2) AYCTEHHT B MAPTEHCHUT
3) AYCTEHHUT B LIEMEHTUT
4) AycTeHuT B copbur
Kaiou :
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INPAKTHYECKOE 3AHATHE Nel




«TeXHHKO0-3KOHOMHYECKOe 000CHOBAHHE BLIGOPA IPEBECHHBI AJIA WA
KENEIHOAOPOKHBIX»
Heas pabomet: HayunThCA CPAaBHHBATH JPEBECHHY MO OCHOBHBIM MOKA3aTEIAM.
Obopyooveanue: oOpa3ubl APEBECHHBI, TEXHHYECKHE BECHl, MHUKPOCKOI, MPHCIOCOOIeHHE s
MCMBbITAHUA 00Pa3LOB APEeBECHHBI Ha C/KATHE.
Cocmae u nopadok pabome::
. M3y4eHune cTpOeHHs APEBECHHBI.
. Omnpenenenue BIaXKHOCTH.
OnpenesneHue MIOTHOCTU IPEBECHHBI
. Onpenenenue npenena NpoYHOCTH NPH CXKATHH BAOb BOJOKOH.
. Onpenenenue npeaena NPOYHOCTH MPH CKATHH MONEPEK BOJOKOH.
X00 pabompi:
1. CtBon  paccmaTpuBaOT B TPEX OCHOBHBIX paspe3ax: TOPLUOBOM, PajHAJIbHOM

MPOACIBHOM H TAHINEHTAJIBHOM NPOAC/IBHOM.
1 2

h B Lo -

1- TlomepeyHElil TOPLOBEI
2- PagvanbHBIN TPOIOSIBHBIN
3- TaHreHTAIBHBIN TPOIOIBHEIH

ITpu H3y4eHHH MAKPOCTPYKTYPBI JIETKO PANHYAKOTCS OCHOBHBIE HACTH CTBONA: KOpa, KaMOHii,
3aDOsIOHb, AOpPO M cepauesHHa. Kopa cOCTOMT M3 JBYX CJIOEB -HAPYXKHOTO (KOPKH) U
BHYTPEHHETO (J1yda).

1- Kopa

2- Kam0uit

3- 3a00n0HB
4- Anpo
CEepALIEBUHA

W
1

JlpeBecHHa COCTOMT H3 PsAna KOHLEHTPHUYECKHX CJIOEB, HA3bIBAEMBIX TOIOBBIMH KOJBLIAMH,
KOTOpHIE CBETJIEE K TOBEPXHOCTH M TeMHee Yy LeHTpa. Jnsd H3y4eHHS MHKPOCTPYKTYpHI
IpeBECHHBbl, €e INOoMellanT mnog Mukpockon. OOpailarT BHHMaHME Ha TpaHHLY MEXKAY
rCOAUYHBIMH CJIOAMH, HAa paHHHe H MNMO3OHHE TpaerJ]bI, CepﬂueBHHHb]e JIY4H H BepTHKaHbeIe
CMOJISIHbIE XOJIbI.

| —
s

2. Bia)HOCTb IPEBECHHBI OMPENENSIOT B MPOLEHTAX MO OTHOWEHHIO K Macce afCoNTHO
cyxoro odpasua. OOpasupl OUHINAKT OT ONMIOK, MBUITH M MOMELIAKT B MNPEIBAPHTEIBHO
B3BEIUEHHYIO DIokcy. Brokcy ¢ odpa3ioM B3BELIMBAKT HA BECAX H CTABAT B CYLUMJBHBIH LIKad,



rIe BBHICYLIMBAOT o0pa3sel OO aOCOMHTHOrO CYXOro COCTOSHMA. BIaskHOCTH BBIYHCISIOT C
TOYHOCTBIO 10 0,1%:

m1_m
W=M*100%,
mz—m

rae m — Macca nycTol GrKChI, T
m; — Macca OKOKCHI ¢ BJIAKHBIM 00pa3LoM, T,

m2 — Macca OIHOKCHI © BBICYLLICHHBIM 06p33Ll0M, r.

3. OnpeneneHue MIOTHOCTH APEBECHHBI HA OOpasLax B BHAE NPAMOYTOJBHOH MPH3MBI
cedeHueM 20MM*20MM U BbICOTOR 30 MM. Pasmepbl monepeyHoro ceueHust U ANUHY U3MEpAIT
LUTAHTELIHPKYJIEM W CpPa3y B3BELIMBAKT HAa TEXHUHYECKHUX Becax. BBIMHCISKT IJIOTHOCTBH MO

bopmyJe:

m
Pmw) = ﬁ;
e My — Macca o0pa3La NpH BJIAKHOCTH
Vw — o0beM obpasua npu BIaKHOCTH.
HaiineHHy}0 TMIOTHOCTh TMEPECUUTHLIBAOT Ha CTAaHIAPTHYIRO 12%-HYK BNaKHOCTB

APEBECHHDL

Pm(12) = Pmwy * [1 +0,01: (1 —Kp) - (12 — W),
I'ne Ko - koappuument oObeMHON cyLukH;
W — BIIaXKHOCTB.
4, OnpeneneHue BBLIMOJNHSAIOT Ha 0OOpasUaxX B BUAE MPIMOYTOJBHON MPH3MbI CeUeHHEM
20MM*20MM M BBICOTOI BAOJb BOMOKOH 30 MM.

[Tepen wucnbITAHMEM H3MEPAKOT c¢edeHHe oOpasua wTaHreHuupkyjaem. Obpasen
YCTaHaBIMBAlOT TOPLEBOH MOBEPXHOCTBHIO B LEHTpE LUAPHUPHOR OMOpBl MPHUCMNOCOONEHHUS.
ITpucnocobaenue ¢ 0Opa3LoOM MOMELIAT MEKIY MONOBKaMH HCMBITATENbHONH MALIMHBI U Clerka
saxkumaroT ero. Mceneitanne BeayT 0o paspylueHHust o0pasua, T.€. 10 MOMEHTA, KOraa CTpeska
CHJIOH3MepHTENs noiineT B 0OpaTHyW cropoHy. [lpenen nmpOYHOCTH NPH CXKATHH APEBECHHBI
BIOJIb BOJIOKOH BBIYHCJISIOT ¢ TOMHOCTHIO He Oosee 0,5 MITa:

__ Pmax
w ab ’

rae Puux — MakcHMasnbHas Harpyska,
a, b — pazMepsl nonepevHOro ceueHus odpasua.

5. [lna onpenenenus npenesa NPOYHOCTH MPH UCTILITAHHM JIPEBECHHbBI HA CKATHE TIOMEPEK
BOJIOKOH HCHOIB3VIOT OOpasub! ceueHneM 20MmM*20MM 1 BbIcOTOlH 60 MM. OOpaszen noMemarT
B CMeLHaJbHOE NpUCIocobIeHHe.



1- Uunukatop

2- Kopmyc

3- IItok

4- Tloacraeka

5- CBEMHBII yaHCOH

[Tpucnocobnenue ¢ odpasuom ycra 6- obpaszen &3
kaxkople 200 H maun 400 H ¢ nmoMowbly UHAUKATOpa HM3MEPSAIOT ¢ TOUHOCTBHI a0 0,01 MM
nedopMauuio obpasua. McnbiTaHue MPOBOAAT OO SABHOTO YCIOBHOTO Mpefena MPOYHOCTH, UTO
XapaKkTepU3yeTCs Pe3KUM yBejauueHueMm nedopmaunu. Ha OCHOBaAHMH OTCHETOB HATPY3KH H
neopMaLii BBIMEPYHBAKOT JHATPAMMY CKATHA. 3HAYEHHE YCIIOBHOIO Npeaena MPOYHOCTH
BBIUMCIIIOT ¢ TOUHCCTHIO 10 0,1 Mlla:

P
R., = —
W= oo

rae P-Harpyska, COOTBETCTBYIOILAS Npeneny MpOuHOCTH,;
b, | - mupuHa 1 nuHA obpasua.
BbiBoa.

INPAKTHYECKOE 3AHATHE Ne2
«HceneaoaHue KA4eCTBA KePaMHUYECKOT0 KHPNHYA>»
Leas pabomsi: HayuuTbCA ONpenenaTh MapKy KHPIH4A.
Obopyooeanue: KUpNUUK pa3HON Mapku, YrONbHUK, THAPABIHUECKHI Mpece.
Cocmae u nopaoox pabomel:

1.BHeuIHHi 0CMOTP.

2.0npeaeneHre Mapku KUpIHya.

3.OnpeaeneHre BoJoMOraalleHHs KUPIUYa.

Xoo pabompi:
1.BHELIHUM OCMOTPOM YCTaHaBINBAKOT HalM4YHe HeOOKora U Mepeskora B KHPITHYE.

1-nocTtens

2-NOXOK
ITociae BHELUHEro OCMOTpa KHPpNHY lun.v,.«,m_-. nu e, oIAPHHE W TOJILIHHE,

OTpeneNsAT HCKPHBISHHE MOBEpXHOCTEH U pedep U ANUHY TPEellHH MeXaHUUeCKOH TUHeHKoR ’
YTOJIbHUKOM.

S ol 5

[ 1 1-CTaNbHOM YrOAbHMK

! 2- KMpnuy

3- CTanbHaA UHENKE



2.Mapky KupmUuYa OMNpeJeNAlT MO Npedeny NpPOYHOCTH MPH CKATHM W H3rude Ha
rugpaBiddeckoM rnpecce obpasuor. OOpaslbl pacnUIMBAIOT HAa ABe pabHble yacTH. OOe
MOJOBHHKH HAKJIAABIBAOT OOHA HA APYIYK TakK, 4TOOBl MOBEPXHOCTH pacnuia Obuid
HaHpaBIIeHbI B HpOTIIBOHOHO}KHble CTOpOHbI H CKJISHBAKOT LUEMEHTHBIM TECTOM.

Ilepen ucMbITAaHHEM MPOBEPAIOT YIOJBHHKOM MapaifelbHOCTh TOBEPXHOCTEH M H3MEpSIOT
TUIOLIA/b MOMEPEeYHOre cedeHusa odpasua. Ilpu onpeneneHun npenena NpOYHOCTH MPH CXKATHU
odpasel yCTAHABIHBAIOT HA HIDKHIOK ONOPY THAPABIMYECKOrQ mpecca Tak, uToObI
reOMeTPHUYECKH ere LIEHTP COBMAl C LEHTPOM OMOpBI. 3aTeM BEPXHIOK OMOpY OMYCKAlOT Ha
oOpasel, OOBOO €rc A0 pa3pyLIeHHs. 3HadeHHe paspyLIaloLerc yCHIHs (UKCHPYIOT IO
MoKa3aHUAM KOHTPOJIBHOM CTPEJKH CHIOH3MepuTens npecca. [Ipenen npovyHOCTH NpH CKaTHHU:

P

RCM =

rae P - paspymarnomas Harpys3ka,
S — rowan., T.

ITpenen mpoYHOCTH MPH H3rHOE OMpPEAeNAOT MYTeM HCIbITAHHS HA THAPABIHYECKOM Mpecce
LIEJIOrO KHPIHYA, YJIOKEHHOTO MIALIMS HA JIBE ONOpPbI, PACMIONOKEHHBIE HA paccTosHUH 200 MM
OHA OT JAPYTOH.

[Mepen HCOBLITAHHEM H3MEPSAKOT PA3MEPbl MOMEPEYHOrO CEYEHHS KHPIHYA B CEPEIHHE TPONIETA.
[penen NpovHOCTH NpH H3THOE:

3-P-1

R =—"—""
W 2-b-h?
rae P — paspymarnomas Harpy3ka,

| — paccTosHHE MEXKIY ONMOPAMH, MM;
b — luMpHHA KUpIHYa;,
h - BbICOTa KHpITHYA.
3a OKOHYaTeNbHbII PE3ybTaT NIPHHUMAIOT cpedHee apuPpmeTHIeCKOe U3

natd onpeneneHuii. Mo cpenHemMy W MHHHMAQJbHOMY 3HAUYEHHAM TNPOYHOCTH ONPEIesHOT
MAPKy KHPIHYA.

3.McnbiTaHHEe KHPIHYA HA BOAOMOIVIALIEHHE MPOH3BOAAT MYTEM HACBILEHHS 00Pa3LOB B BOAE ¢
TEMIIEpPaTypPOH 15-20° B Teuenne 48 u. Tlocne uwero mx OOTHPAKT BJAXHOH TKAaHBK H



B3BeLINBalOT. Maccy Boabl, BbITeklleld M3 o0pasla Ha YallKy BECOB, BKIIOYAOT B Maccy
HacbILIeHHOro BoAo# odpasua. Bogonornamenue odpasua:

my —m
B = # 100%
m

rie m; — Macca HachILEHHOTo Bonoii obpasua;
m — Macca 0Opasla BLICYLIEHHOTO 10 MOCTOIHHOH MacChl.

BriBoa.
INPAKTHYECKOE 3AHATHE Ne3
«OnpeneneHne TBepIOCTH METAJLIIOB»
Leas pabomsi: HayunuTbCA ONpeneNnsaTh TBEPOOCTh METANIIOB.
Obopyoosanue: 1WapUKOBLIH TBEPOOMED.
Cocmae u nopaoox pabomel:
1.0npenenexHue TBEPAOCTH METANIA.
X00 pabompi:
1.McnpiTaHHe TBEPOOCTH MeTajjla BBIMOJHAIOT pa3lNUYHBIMH MeTomaMu (Metox bpunHenns,
meton Poksenia u ap.)
TrepnocTs mMeTania no merony bpuHeans onpeaensrOT NyTeM BAABJIHBAHHSA B NMPEIBAPHTENBHO
OTUITH(OBAaHHYIO TMOBEPXHOCTh HCIMBITYeMOro odpasla MOJ ONpeleNieHHOH Harpy3Kkoi
CTaJbHOTC 3akajJeHHoro wapuka Ilo auaMeTpy MONYYEHHOTO Ha HCHBITYeMOM obpasle
OTIIEYATKA CYHHT C TBepﬂOCTH METaJIJIA. I[Hﬂ HCIBITAHUSA TBepﬂOCTH METaJI1a IIO MeTOHy
BpuHeNIs NpHMEHSOT CTALIMOHAPHBIE NPHOOPBI rHAPABIMHYECKOrO THNA.

.
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, | 1-cTaHuHa
I ! I [}l
i ¢ =
gt it | 2 — NOABEMHbBIA BUHT
2 3 - CMEHHbIe CTONUKM
4 —wnuHaenb
5 — ronoska npubopa
6 — Npy>kuHa
Hautonee pacnpoctpaHen mnpudop TII ¢ HakOHEUHHKOM M
3aKANEHHBIM [IAPHKOM guamerpoM 5 u 10 mm. Ilapukoseiii 1 7, 8 — CUCTEMA PLIYAroB ¢
NOABEMHBIM BHHTOM, Ha KOTOPOM C TMNOMOUIBK ITOJYIIAPOE 518

CTONHKH I/ HCNBITYeMBIX oOpasuoB. B ronoBke mpudopa moMeweH WNHHAENb, B KOTOPBIH
BCTABJIIFOT CMEHHbIE HAKOHEUYHHUKH CO CTaIbHBIMH LIAPHKAMH Pa3IMYHOro AMaMeTpa: INnHHIETb
OMUPAETCs Ha npyxkuHy. Harpysky Ha WnuHzesb nofar0T MOCPEACTBOM CHCTEMBI PhIMArCcB U
IIATYHA, 3aKpernieHHOro Ha ocH. Ha cBOOOAHOM KOHLE pblYara HMEeTCss NOABECKa s
YCTaHOBKH Ha HEH rpy30B pa3siM4YHOro Beca.



DneKTpoABUraTesb, MOMELLEHHbIH Ha cTaHHHe cOOKY, uepes SKCUEHTPUK MPUBOIUT B ABH)KEHHE
LIaTyH, LIATYH OMYCKAaeTcsi, MOCTENEeHHO OCBOOOXKIAeT phlYar M 3THM 3acTaBlAeT TPy3
OIyCKATBbCA, MPH 3TOM CHJIA NABJEHHA LUMHHASIS HA UCIBITYeMBIH 00pasel MIaBHO HAPACTaeT.
ITo ucTeueHHH ONPEAENEHHOrC NMPOMEXKYTKAa BPEMEHM LIATYH NMOOHHUMAETCS H MOOXBAThIBAET
phIuar, BO3Bpalllas ero B HavajJbHOE MOJOKEHHE, U CHMMAaeT Harpysky co wWnuHaens. B sTor
MOMEHT 3JIeKTPOABUraTelb ABTOMATHYECKH BBIKTIOYAETCH, O YeM MTOJAETCS CUTHAT 3BOHKOM.
INepen ucneITAHHEM CTaJbHOH 0Opa3ell MOArOTABIMBAKT. HA €rQ MOBEPXHOCTH HANHIIBHHKOM
HJIH  HAKOAYHBIM  KPYroM TIIATENBHO 3AUHINAKT HEOONBIIYK) IUIOCKOCTb, 4TOOBI Kpas
MOJYYEHHOTO OTNedaTka ObUIH BHIHBI OOCTATOYHO OTHETIUBO MPH M3MEPEHUM €ro AHaMeTpa.
OOpasey BO BpeMs HCMBITaHHS He OOJDKEH MNMPOrudarbCs M CMELATbCA, MOITOMY Mepen
HCTIBITAHHEM €ro IUIOTHO MPIKUMAKT K MIAPUKOBOMY HAKOHEYHHMKY, Npuiarast Harpy3ky IkH.
ITocne 3TOre yKasaTeNIbHYKO CTPENKY H3MEPHUTENBHOre npuOOpa YCTAHABIHMBAKT HA HYJIEBOE
AeNeHHE U MPUCTYMAT K HCTIBITaHHIO.

Jns ucnbITaHUA OOBIMHO MPUMEHSAIOT CTaNbHBIE 3aKaleHHble WapUKH auaMeTpoM 10 MM, depes
KOTOpBIe nepenaercs Harpyska 30 xH, u BbiaepxuBarOT 3Ty Harpysky 30c. uamerp onedarka,
MOJYHEHHOTO Ha o0paslie, H3MEPSIIOT ¢ MOMOIIBK H3MEPHTEIBHOIO MHKPOCKONA ¢ TOYHOCTBHI
a0 0,05 MM B IBYX B3aHMHO MEPNEHAUKYISIPHBIX HalpaBleHUSX U 32 OKOHYATENbHBIH pe3ynbTaT
OepyT cpeaHee apudpmeTHUecKoe, MPUYEM 3HaAUSHHE THAMETPA JOKHO HAXOIUTHLCS B Mpeaenax

02D <d< 0,6D
rae D — auaMeTp 1wapuka, MM,
d — nuamerp oTnedarka, Mm.

TeepoocTs no BpuHennio BbipakaroT YUCIOM TBeprocT HB M BbMHCHAIOT o opMyne:
_ 2P
[7-D-(D—-VD?—d?)]

HB

roe P — Harpy3ska Ha wapuk, H (krc);
D - nuameTp LmapHka, M,
d — quamMeTp oTnedaTka, MM.

BoiBoa.

INPAKTHYECKOE 3AHATHE Ne4
«Hcc1en0BaHHE MHKPOCTPYKTYPBI PEIbCOBOH CTATH»
Ifeas pabomet: HayunTBCA ONPENENATh CTPYKTYPY H CBOHCTBA CTaNEil.
Obopyooveanue: Mukpockorn, Habop MUKPOLITH(OB cTanei.
Cocmae u nopadok pabomesi:
1. MUKpOCTPYKTYpa CTajH MpH pa3HbIX BUAAX TepMHUueckol o0padoTku.
Xo00 pabomel:
1B mpakTHKe COBPEMEHHOIC MAIUHHOCTPOEHHsS Haudoyiee pacrlpOoCTPaHeHbl TAKHe BHBI
TepMuyeckoil oOpadoTku yrieponueTbIx cTane, Kak OT/KUT, HOpMAanu3alys, 3aKajika i OTITYCK.
H3genuamM ¢ mMoMoLibl TepMUueckoH oOpadoTKM, Kak MpaBUIo, MPHOAIOT ONpedeNeHHBbIH
KOMITIEKC PH3HKO-MEXaHHUYECKHX CBOHCTB.



HeobxonuMoe coueraHue CBOHCTB HOCTHUIaeTcsl 3a CHET COOTBETCTBYIOLIETO pPerylHpOBaHHS
CTPYKTYDBI CTajiH, KOTOpas, B CBOKO ouepedb, (POPMHUpPYETCS 3a CUeT BapbUPOBAHHUA TTABHBIM
oDpa3soM TeMNepaTypbl HArPEBa H CKOPOCTH OXJIAKIAEHHS IPHU TePMHUUECKOH 00padoTke.
MHKpPOAHAIH3 CTPYKTYPHOTO COCTOAHH TO3BOJIIET OIHO3HAYHO OMPEARITUT PEKHM H OLIGHHTh KaueCTBO
npeaLecTBoBaBLIel TepMIUeckoii o0paboTu.

OTKUr CTaNBHBIX M3OENMMH OCYLUECTBJACTCS B LENSIX TOHMKEHHS TBEPAOCTH (YIyulleHHS
00padaThIBAEMOCTH PE3aHHEM), TOATOTOBKH MITH MCTIPABNEHHS CTPYKTYPBI U CHSTHS BHYTPEHHHX
HanpskeHUA. [Tocne OTmKIra KOHCTPYKLMOHHAS CTalb PHOOPETAST CTPYKTYPY (EePpUT + NepIIuT.

S5 T R
”? ‘.;‘_%_ Ha dotorpadmum ceetnble 3epHa -

¥ . ’
by ‘X = ¢depput, TemHble -nepaut. Cnegyet
E" . G ":,}r. OTMETUTb: MPU  ManbiX YBEANYEHUAX

NePAWT  BLIFAAUT KaK  OAHOPOAHaA
' COCTaBnAWan, (QaKTUYECKM Ke  OH
COCTOMT U3 YepeayiolWnXca  Y4aCTKOB
deppuTa U UEMEHTUTA NAACTMHYATOM
GOPMBI, KOTOPbIE HE PA3NUHAIOTCA U3-33

-

Haubonee pacnpocrpaHeHHbIM UL NETAEH H3 MHCTPYMEHTAJIbHbLIX CTANEH SBJISETCS CIMYIOLIHI
PEKHUM OT/KUTa, TIPH KOTOPOM MPOHCXOONT OUeHb MeANeHHOe oxXnaxkaeHHe. COOTBETCTBEHHO MPH
HarpeBe HHCTPYMEHTalbHas CTalb MMEET ABYX(DasHYIO CTPYKTYPY ayCTEHHT + LIEeMEHTUT BTOPHUHBIH,

B  npouecce  oxnaxgeHua - U3
ayCTeHWUTa BbIASNAETCA LIEMEHTUT, 3a
CYeT Yero KOHLEHTpaLUua yrnepoaa B
aycteHuTe noHwkaetca A0 0,8 %,
HaYMHAeTCA pacnag aycTeHuta ¢
obpasoBaHMem nepauTa. 33  CueT
O4EHb HU3KMX CKOPOCTEN OXNIAXKAECHMWA
npoucxoauT chepomamsaumn
LUeMeHTUTa (M30bITOYHOrO U B COCTaBe
nepnuTa). B pesynbtate nocne omxMra

——— - - o~ — m——— s s A

Hopmamizaims yriiepoaueTbIX CTaNel NPHMEHAETCS A1 HCTPABIIEHH JIMTOH CTPYKTYPbI H CTPYKTYPbI
Meperpesa, yCTpaHeH s WM ApoOsieHHsA LUeMEHTHTHOH CETKHM H YaCTHYHO - AJIst CHATHS BHYTPEHHHX
HaIpsAKEHU,

Hapy1uenne pexaiMa OTKMIa HIM HOPMATM3ALHH NPUBOIUT K (POPMHPOBAHHIO CTPYKTYD, HE
0OeCIIeUHBAOLLIMX OCHOBHBIX LIENEH 3THX OrepaLiii.

Harpes BbILlie ONTHMAIBHOM TEMIIEPATYPhl OT/KHIa IPUBOAUT K YKPYTTHEHHIO ayCTEHHTHBIX 3€PEeH ¢
NoceqyIOLUM (POpMHPOBAHHUEM OO KPYITHBIX KOIOHHUI NepiiTa (pacTeT pa3Mep NEPIMTHOIO 3epHa).
OHOBPEMEHHO MO MPAHHULIAM 3€PEH NEPIIHTA BbIIEIAETCA (eppuTHas (asza Wil - HeMEHTHTHAs.



B ToM cyyae, korma rneperpes COMpoBOKIAETCA YCKOPEHHBIM OXNIaKOSHHEM, UTO OCOOSHHO
XapakTepHO OJ11 HOpMATTH3aLMH, (PeppHT B CTISIX BbloenseTcs B Biae uri. Takoro poma CTpyKTypy
Ha3bBANOT BUAMAHIITETTOBOH. [TocnenHsas 4acTo GopMUPYETCs B JIMTBIX U3AEIHSX, CBAPHBIX LIBAX.

Crany, noOAyYMBLUME BUMAMAHLWTETTOBY
CTPYKTYPY WAM CTPYKTYPY Neperpesa,
XapaKTepusyeTca NOHUMKEHHbIMM
CBOMCTBAMWU N0 NAACTUMHOCTM U
YAAPHOW BA3KOCTW. [ns UcnpasneHus
TAaKOrO  poga  CTPYKTYP  mM3aenus
NOLBEPratoT MOBTOPHOMY OTKUIY WM

HOpMannsauun.

3aKanKy u3aenun us yrnepoancTbix cranem
NPOU3BOAAT B LIENAX NOBLILLEHUA XapaKTepuCTUK
NPOYHOCTH, TBEPAOCTM U U3HOCOCTOMKOCTM.
Hanbonee  pacnpoCTPaHeHHbIM  PEeXMMOM
3aKaNKM aBnaeTcs BblAEPMKKA (ana
BbIDABHMBAHUA TEMMNEPATYPbl MO CEYEHMIO
U3AeNNA) U OXNarKAeHNE CO CKOPOCTLI, PaBHOM
nAn BoNbLIE KPUTUHECKOW (AR YrnepoancTbix
cTane o6bIMHO B BoAE).

OTKNoHeHuA oT ONTUMANBHOTIO
E pexuma 3aKaNKku MoryT BbI3BaTb
o cne,u,yrou.l,me M3MEHeHua B CprKType u
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Harpes npu 3aKanke A0 TemnepaTtypsbl
HUMKE ONTUMANBHOW MPUBOAMT K TOMY,

§ 4TO CTasnb NO/yYaeT 8 npouecce Harpesa

ABYXPA3HYHO CTPYKTYPY ayCcTeHUT-heppuT.
B atom cny4vae npm CKOPOCTU
OXNaXKAEHUA, pPaBHOM wAaM  Bonblue

| KPUTUYECKOW, ayCTEHUT NPEeBPaLLAeTCA B

MapTeHcuT, a $eppuT He npeTepnesaer




IIpu onTuManbHOIN TeMrepaType Harpesa CTalld, HO HEIOCTATOUHOM BBICOKOH CKOPOCTH
OXJaKASHHA, YCTIEBaeT MPOU3OHTH YaCTHUHBIH pacnal aycTeHuTa ¢ oOpasoBaHueM TPOOCTUTA
3AKAIKH.
[ToaToMy 3aKasKy, Kak NPaBIJIC, NPUMEHSHOT B COYETAHHH ¢ OTITYCKOM. OTITYCK MpeHA3HAYueH 11
YMEHBIUEHHS XPYIKOCTH M MOBBILLIEHHA BA3KOCTH U IUTACTMYHOCTH TMOCIE 3aKaJKH.
Jpotinas oOpadoTka THMA «3aKaika + BbICOKOTeMIIEPaTyPHbII OTITYCK» Ha3bIBAETCA YIyULIEHHEM. 3Ta
omnepaLys LIHPOKO MPUMEHSETCS B MALTMHOCTPOSHHH B LIEJISIX TIOBBILISHHS MeXAHHYECKHX
XapaKTePUCTHK JeTaNeH OTBETCTBEHHOIO HA3HAUEHHS, B NIEPBYKO OUePeb [UIs TOBBIILIEHHS YAAPHOI
BA3KOCTH U TPELLUMHOCTOHKOCTH.

Brisona.

INPAKTUYECKOE 3AHATHE Ne$

«McnpITAHAE CTPOHTEIBHOIO FHIICA»
Leav padomsr: HayunTbCA OLEHUBATD Ka4eCTBO CTPOUTENBHOIO IHICa.
Obopyooeanue: TexHnueckue Bechl, cuTo Ne02, natyHHbIH uHIMHApP, GapdopoBas Halia, pyqHas
Meurayika, npudop Buka.

Cocmae u nopadok pabomesi:
1.0npeneneHye TOHKOCTH MOMOJa CTPOUTENBHOIO IHIICa.
2.0npeneneHne HOPMAJIBHOH I'YCTOTHI THIICOBOTQ TECTA.
3.OnpeneneHue CPOKOB CXBATHIBAHUS THIICOBOTO TECTA.
Xo0 patonmet:

1.1 onpeaeneHHus TOHKOCTH MOMoJa O0TOOpaHHYH Npody TUICAa HACBIMAT POBHBIM CIOEM B
MNIOCKOAOHHYK (hapdHOpoBYIO HalIKy H BHICYLIHBAKIT B CyLIHIbHOM wikady B TeweHue lu. Ha
TEXHHYECKHX Becax oTBemHBarT S0r. HaBecky BICBINAOT HA cUTO NeO2Z, 3aKpBIBAKOT KPBIIIKOMH
1 MPOU3BOOAT NIPOCEHBAHHE BPYUHYIO.

“ ( - -

1- Cuto ¢ ceTkoi
2- Kpoiluka
3- JIOHBIIIKO

L

HpOCGHBaHHe THIICA CYHUTAKT 3AKOHYEHHBIM, €CJIH B T€HEeHHE | MHH CKBO3b CHTOQ MMPOXOOHUT HE
Bosee 0,05 r. runca. ToOHKOCTb MOMOJIa THIICA ONpeacnAT B MPOLUCHTaX C MOTPCLUHOCTBKO HE
Bosee 0,]0/0 Kak OTHOLUEHHE MacChl OCTaBLIEHCS HAa CUTE K Macce nepBOHaqaanoﬁ I'Ip06bl.

2 HopmaneHyH) TyCTOTY ONPENesIIOT ¢ MOMOLUBK) MEIHOrQ MM JIATYHHOIO LMIMHAPA,
uMeroere Boicoty 100 MM 1 BHYTpEeHHUI auameTp 50 MM,



1- JIaryHHBIA UHIUHAD

2- CreKIIsHHAs NJIacTHHKA
C KOHLIEHTPHUUECKUMHU
OKPYKHOCTAMH

Hnsa onpeneneHds HOPMAaNbHOH TyCTOTH TecTa OTBeLIHMBaroT 300r rurca, BBICBHINAKOT €ro B
cepUyecKy0 YallKy ¢ 3apaHee OTMEPEHHBIM KOJIUYeCTBOM BOABI B mpenenax 150-220 mn u

PY4HOH MeWankoi nepeMeiunHBalOT B TedeHHe 30C, HAuMHAsd OTCYET BPEMEHH OT Hadana
BCBINIAHHA THIICA B BOAY.

Hawka 4na 3aTBOPEHMA TMNCOBOTO TecTa PyyHaa mewanka

INocne OkOHuUaHMA NMEPEeMENIMBAHHA LMJIMHAP, YCTAHOBIEHHBIH B LIGHTPE CTEKJIA, 3ANOIHSKT
TUTNCOBBIM TECTOM, H3JIHLIKH KOTOPOro cpes3aroT nuHelkoil. Yepes 15¢ nocne okoHYaHHs
nepeMellHBaHus LHIHHAP ObICTPO MOOHHUMAIOT BEPTHKAIBHO W OTBOASAT B CTOPOHY, NPH 5TOM
TUTICOBOE TECTO PACIUILIBAETCA HA CTEKIIE B JIEMELLKY .

JuaMeTp pacIuibiBa ONPEAESSIFOT M0 KOHLUEHTPHUYECKUM OKPYXKHOCTAM. CTaHaapTHAs
KOHCHCTEHLIUSA XapakTepusyeTcs IUaMeTpOM pacIulblBa FUIICOBOTO TeCTa, paBHOro 180£5MM,
HopManbHyI0 I'ycTOTY BBIPAKAlOT YHCIIOM MIL. BOABI, Mpuxoadwuxcd Ha 100r rumnca.

3.CpoOKH CXBaTBIBAHHS THIICOBOTO TECTA ONPEAELART ¢ MOMOLIBK CTAaHAAPTHOrO npudopa Buka.



1- Cranuna

2- TloABWKHEIN METAUTHYSCKUN CTEPKEHE
3- Ilnomaaka

4- Vkazare/ibHas CTpeIKa

[xana ¢ AeJIeHUIMU

3aKMMHOM BUHT

CranpHas urna

JIaTYHHOE KOJIBLIO

CrexnsiHHAs TUIACTUHKA
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Ilepen HayanoOM HCMBITaHUS MPOBEPAIOT CBOOOOHOE MajeHUE METANTHIECKOTO CTEPSKHSL.
OteewenHble 200 r. ['Mnca BCpIMAKOT B BOAY H B TeHeHHE 30¢ PABHOMEPHO MePEMELIHBAOT
cMech py4yHOH Memankoi. KonbLo npeasapuTenbHO NpOTEPTOE U CMA3aHHOE MACJOM H
YCTaHOBJIEHHOE Ha CTEKJIAHHYIO MIACTUHY, 3aMoNHAIT TecToM. [loaBHKHYI0 YacTh mpudopa ¢
UITIOH yCTaHABIMBAOT B TAKOE MOJIOKEHHE, NMPH KOTOPOM KOHEL, MUkl KacaeTcs MOBEPXHOCTH
THIICOBOT'O TECTA, A 3aTEM U1y CBOOOIHO OMYCKAKT B KOIBLO ¢ TeCTOM. Onyckasi HIJy BMECTe
CO CTepKHEM uepes Kaxabie 30¢, IpH 3TOM BCAKHH pa3 MEHSOT MECTO CONMPHUKOCHOBEHHS HITIBI.
I'nyOuHy norpy keHHs UIJIbl B THIICOBOE TecTO QUKCUPYIOT MO NMOKa3aHuaM cTpenku. [o
MOJYUYEHHBIM 3HaUE€HUAM ONpeneNsioT IBa MOMEHTA: Haualo U KoHell cXBaTbiBaHus. HauanoM
CXBATBIBAHHS CHHTAKT MPOMEXKYTOK BPEMEHH OT MOMEHTA 3aTBOPEHHS THIICOBOIO TECTA A0
MOMEHTA, KOI1a HIJIa He JOXOOUT 00 AHA MaCcTHHKHU Ha 0,5 MM. KOHLIOM ¢XBaTBIBAHUS CHUTAOT
MPOMEKYTOK BPEMEHHU OT MOMEHTa 3aTBOPEHHUS THIICOBOTO TeCTa IO MOMEHTa, Koraa cBoboIHO
OMyLUeHHas UITa MOrpy:KaeTcs B TECTO He Oonee yeM Ha 1 MM.

BuiBoa.

INPAKTUYECKOE 3AHATHE Ne6
«HcnbITAHRE CTPOHTEIbHOH BO3AYIIHOH H3BECTH
Ifeas pabomet: HayvUTHCS ONPENENATL KAYECTBO BO3AYLIHOH H3BECTH.
Qbopyoosanue: texHuueckue Becbl, cuta NeO2 u Ne0O8, mpubop ans onpeneneHHs CKOPOCTH
raleHHA H3BECTH.
Cocmae u nopadok pabomesi:

1.OnpeneneHue CoNep:KaHHsA B H3BECTH HEMOTACHBLIMXCS 3€PEH.

2.0npeneneHne CKOPOCTH TALIECHHSA H3BECTH.

3.0npexesneHyue TOHKOCTH NOMOJIA H3BECTH.

Xo0 patont:

LITpu B3aUMONEHCTBHH HETraleHOH H3BECTH ¢ BOAOH NMPOUCXOAUT THAPATALMs OKCHAA KaJbLHsL.
JTOT NPOLIECC HA3BIBAKOT FALUIEHHEM H3BECTH, OH CONMPOBOXKAAETCS BBIACIEHHEM 3HAHUHUTEIBHOIO
KOJIMYECTBa TEMJIOTH. B mpolecce rameHHs KOMOBOH H3BECTH HEKOTOpas €e 4acTb MOXKeT
BoOOlLlle HE MOracuTbCs, JHOO TracHTbCA HACTONbKO MEIJIEHHO, YTO MpOLecC TralleHHs
3aKAHYHBAETCsl B PacTBOpe WIH Aaxe Knajike. Hemoracusiunecs 3epHa NpeacTaBisiioT coboid
pasu4HbIE MPUMECH: KBapLEBbIl NECOK, HEPasneKUBLIMICA npu  ob0xure (HEZOXKOr),
OCTeKJIOBAaHHBI TpyJHoracsAlMicsd okcuA Kanbuua (mepeskor). Ecnm HepasnoxusLIniics



HEeOoKOT B JanbHelIleM He TacuTCHA, TO Mepeskor OyaeT TacUTbCs B PacTBOpE KUPMHUHOM
KJaOK{ HJIH B LITYKAaTypKe, YTO MpPUBEOET K PACTPECKHBAHUIO 3aTBEPAEBLIENO pacTBOpA.
IToaromy OT comeprKaHHA HEMOTaCHBLINXCS 3€PEH B U3BECTH 3aBHCHUT €€ KaueCTBO.

Jns onpeneneHus COAEpPKaHHSA B M3BECTH HEMOTaCHUBLIMXCS 3€PEH IpeIBapUTENIbHQ TOTOBAT
u3BecTkopoe Tecto. C 5Toil Uefbld B METANIMUECKHH COCYA UWIUHAPUYECKOH (opMBI
BMECTUMOCTBIO 10 11 HanuBawT 3,5-4 11 HarpeTol 40 TEMIEPATYPhI 89-90° Bozbl 1 BCHINAKOT 1 Kr
H3BECTH, HENPEPBIBHC NEPEMEINHBAs COOEPKUMOE OO0 OKOHYAHHS HUHTEHCHUBHOIO BbIAEJICHUS
napa (xunenus). ITonyueHHOE TECTO 3aKpPBIBAKOT KPBILKOH W BBIAEPKHBAOT 2 U, 3aTeM
pa30aBJAIT XONOOHOH BOOOH N0 KOHCHCTEHLIHH W3BECTKOBOTO MOJIOKA H MPOMBIBAKOT Ha CUTE C
ceTkolt NeOG3 cnaloli HempepblBHOH CTpyeil, clerka pactupas MSrkHe KYCOUKH CTEKISHHOI
NATOYKOH ¢ PE3HHOBBIM HAKOHEYHHUKOM. OCTAaTOK BBICYLIMBAKT HA CHTE NpH Temneparype 140-
150°C 10 noctesHHeH Maccel. CopeprkaHue HenoracHBLIMXcs 3epeH (%):

m- 100
1000

o A=

rae m — OCTaTOK Ha CHTE MOCJIC BRICYIIHBAHHA.

2.CKxopocTb ralleHHs H3BeCTH ABJAETCA BasKHOM XapakTepUCTHUKON ee kauecTa. OHa
yCTaHaBIMBAETCs [0 TEMIIEPATYPE U BPEMEHH TallleHHUs, A7 ONpeAeneHHsa KOTOpbIX
HCTIONb3YIOT MPHOOP.

|

1-TepmomeTp
2 = npobka

3 - TepmocHan konba

4 — HaBeCKa U3BecTU

Hagecky H3BeCTH NOMELAOT B TEPMOCHYKO KOJOY BMECTHMOCTEIO 500 M1, BIUBAKT 25 MJI BOABI
1 OBICTPO MepeMelluBaloT AepeBsiHHON nanoukoit. Kondy 3akpbiBaioT npolOkoii ¢ BCTaBIEHHbBIM
TEPMOMETPOM H OCTaBJAIOT B MOKOE. PTYTHBIN LIapUK DOMKEH ObITh MONHOCTBIO MOTPYKEeH B
pearupymIiyrw cmechb. OTcueT TeMnepaTypbl pPearupyrollel CMeCH BeOyT uepe3 KakIYE
MHHYTY, Ha4HHas ¢ n10daBneHus oAbl OnpenejseHne CHUTAKOT 3aKOHUEHHBIM, €CJIH B TeHeHHe 4
MHH TeMIepaTypa He MoBbimaercA Gonee ueM Ha 1°C. Ha OCHOBaHHH TMONY4YEHHBIX JaHHBIX
CTPOAT rpaduk, OTKNaabiBasg Mo OcH abCuUMCC BpeMsA OT Hayana OMbITa, MO OCH OPAMHAT -
TEMIEPATYPY, H MAKCHMYMY YCTAHABJIHUBAKT CKOPOCTh FALIEHHS H3BECTH.
3. ToHkOCTB NOMOJIA CNPENENAT NpoceHBaHHeM 50 I BBICYLISHHOH NOPOMKQOOPa3HOIl H3BECTH
CKBO3b cUTa ceTkaMu NeO2Z u NeOO8. IIpocenBaHue cuuTaeTcsa 3aKOHUYEHHBIM, KOraa B TeueHHe |
MHH CKBO3b CHTa MpoxoauT He Oosee 0, 11 uzBecTd. OCTaTOK Ha CUTE B IpaMMax, YMHOKEHHbIH
Ha 2, COOTBETCTBYET COAEPKAHHIO 36PEH JAHHOH KPYITHOCTH B MTPOLIEHTAX.
Brisoa.
INPAKTHYECKOE 3JAHATHE Ne7
«Hcc1en0BaHHE KAYECTBA H YCTAHOBJICHHE MAPKH LEMEHTA»
Ifeas pabomet: HayvUTHCS MPOBOAHTD HCIBITAHUS LIEMEHTA.
Obopyooveanue: TeXHUHECKHE BeChl, MPHOOP IS ONMpeeeHHs HACBIMHON MIIOTHOCTH LI@MEHTA,
oovemoMeTp — npudop Jle-Illarenve, npudop Buka, ucnbitatenbHas MawnHa MHH-100,
TUOpaBIHYECKUiT Ipecc.
Cocmae u nopaoox pabomel:



1.0npeneneHye NIOTHOCTU LEMEHTA B PBIXJIO-HACBINTHOM COCTOSHHH.
2.0npeneneHue HCTHHHON IJIOTHOCTH LIEMEHTA.
3.0npeneneHyue HOPMaIBbHOH I'YCTOThI LIEMEHTHOTO TECTA.
4.0npeneneHye CPOKOB CXBATBIBAHHA LIEMEHTHOIO TECTA.
S.OnpeneneHue MapKu LeMEHTA.
X00 pabompi:
1.OnpeneneHye NIOTHOCTH LEMEHTA B PBIXJIO-HACBINHOM COCTOSHHH BBINIOUIHAIOT HA NpHOOpE.

N
]

Boponka

ITonctaBka

3aIBWKKA

MeTanuyeckuii MEpPHBIA LIUTUHID
8- Curo

~) O\ Lh
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st ONpeeneHts MIOTHOCTH LIEMEHTA B PhIXJIO-HACBIITHOM COCTOAHHH NPHOOP yCTaHABIHBAKOT
Ha CTOJI, B BOPOHKY IpPH 3aKpbITOH 3a0BHKKE HACHINAKOT OKOJIO 2 KI HCMBITBIBAEMOTO LIEMEHTA,
noa TPYOKY YCTaHAaBIMBAIOT MpPEABAPHUTENbHO B3BELICHHBIH MEPHBIH LUIMHIP H3BECTHOIO
06’beMa, OTKPBIBAKOT 3a0BHXKY H 3alOJHAKT LEMCHTOM. 3arem 3aJABHXKKY 3aKpPBIBAKOT H
OCTOPOXKHO METANIHYECKOH JIMHEHKOH CPe3ardT M3JIMUIEK LIEMEHTa BPOBEHb C  KPasiMH
uwiiHapa. Ilocne STOoro cocyd ¢ LEMEHTOM B3BEIIMBANOT M, BBIYMTAst M3 MOJYYEHHOTrO
pe3yabTaTa Maccy cOCyAa, HaXOHAT Maccy LieMeHTa. Pasnenns maccy LeMeHTa Ha o0beM cocyaa,
OTIPENeNAT MIOTHOCTL LIEMEHTA.

2.0mpeneneHHe HCTHHHOH IUIOTHOCTH LIEMEHTA BBINOIHAKT ¢ MNOMOIBKY O0beMOMepa -
npudopa Jle-IllaTtenne.

2

1 —wTaTtue

. 2 —BOPOHKa

o ’ 3 - TepMmomeTp
4 - obbemomeTp
5- cocya ¢ BOLOK

ObbemoMep, 3aKpeNIeHHbI B IUTATHBE, MOMEIIAKT B CTEKJISHHBIH COCY ¢ BOAOH TaK, 4TOOBI
BCA €r0 rpalyHpOBaHHAs YyacTb Obl1a MOrPY)KeHa B BOAY.

JnA ucnbITaHUs UCMOAB3YIOT Mpoly LieMeHTa, MPeaBapUTENbHO BHICYLIEHHYIO B CYLIUJIBHOM
mkady. OT 310# nmpodsl uemeHTa ¢ TOUHOCTEK A0 0,01r OTBELIHBAKT 65 I' H BBICHITAKT B
npHOOP JOKEHKOH Hepes BOPOHKY Hedonbmnmu nopuusamu. [Tocne Toro kak es npoda LieMeHTa
3achbinaHa B Mpubop, ypoBeHb )KUIKOCTH B MpUOOpe MOJHUMAETCS 1O OAHOTO U3 OeNeHUI B
npeaenax BepxHel rpagyupoaHHoH yacTd. ICTMHHAS MIOTHOCTD LUEMEHTA!



m
ey
e m — Macca LeMEHTa, 3aChiNaHHas B Npuoop, T,
V — 06BeM LIEMEHTA HITH SKHIAKOCTH BHITECHEHHOI LIEMEHTOM, CM" .
3.HopMmanbHyI0 r'ycTOTy OnpeneaT Ha npudope Buka.

10- Cranuna
11- [ToaBH>XHBIN METATTHYECKUI
CTEPKEHB
12- [nouanxa
13- VYKazaTenpHas CTpeika
14- [Ikana ¢ AeICHUIMHU
15- 3aKMMHOI BHHT
T@T 16- CranpHas urna
’ ! 17- JIaTyHHOE KOTBLIO
18- CrexIsHHAs IJIaCTHHKA

JI1s IPHrOTOBJIEHHS LIEMEHTHOTO TecTa OTBEIIHBAKT 400 I HCHIBITYEMOIQ LIEMEHTA, BBICHITAKT
ero B CHEpPHYECKYH) METAJUIHYECKYHO YAIUKy. 3aTeéM B LEMEHTe AENarT yrayOjeHHe, Kyaa B
OOUH TMPHEM BJIMBAKOT TMpeABAPUTENIbHO OTMEPEHHYK Boay B Kkonudectse 110-112 e’
VrnyOneHde, B koTopoe Oblla HalMTa BOJA, ¢ IMOMOLUBK CTanbHOH JOMAaTKH 3aloNHSAIT
LHeMeHTOM M 4epes 30c¢ mocne 3Toro nepememusarT. Ilocne OkOHUaHHA NepeMelnBaHUA
LIEMEHTHOE TECTO, YKJIAABIBAT B OJHH NMPHEM B KONbLOQ, U30BITOK Cpe3ardT HOXOM. Konblo Ha
CTEKJAHHOH TNAacTHHKE CTaBAT MOA CTepKeHb npudopa BuKa, NeCTUK MNPUBOAAT B
COMPHKOCHOBEHHE C MOBEPXHOCTBIO TeCTa B LEHTPe KOMbLA M 3aKPenisloT ero. 3aTeM ObICTpO
OTBHHYMBAKT 3aKMMHOH BHHT, H CTEPXKEHb BMECTE ¢ MECTHKOM CBOOOAHO MOIPYKAETCS B
TecTo. Yepes 30¢ ¢ MOMEHTA OCBOOOKAEHHS CTEPIKHA MO LIKajae NpHOOpa GUKCHUPYHOT rmyOUHY
MOrpy’KeHHs MecTHKa. ['yCToTa LeMEHTHOro TecTa CUHTaeTCd HOPMAalbHOH, €CNH MEeCTHK He
AOXOOUT A0 CTEKJIAHHOH IJIaCTHHKH Ha 5-7 MM,

4 Cpoxu CXBATBIBAHHSA ONPENENAIOT ¢ MOMOLIBK npudopa Buka, HO BMECTO MeCTHKA HA HUXKHEH
YaCTH MOABH/KHOTO CTeP/KHA 3aKpeIULIIOT CTanbHYl HUrny. LleMeHTHoe TecTo HOpManbHOM
TYCTOTHl MOMELLAKOT B KonbLo npubopa BuKka, yCTaHOBIEHHOE Ha CTEKNAHHON TMNAaCTHHKE.
KonbLo ¢ HEMEHTHBIM PACTBOPOM YCTAHABIMBAKOT HA CTOJIHK NPHOOpA, ONYCKAOT CTEPIKEHD A0
CONPHKOCHOBEHHSI HIVIBI C NOBEPXHOCTBH) TECTA U 3AKPEIUAKOT CTEPKE€Hb BHHTOM. 3aTeM
OBICTPO OTBUHYHMBAKOT 3aKUMHOH BMHT, YTOOBI HIJla MOrja CBOOOOHO MOTPY3UTHCS B TECTO.
Wrny morpy:xarT B TeCTO Ka)kOble 5 MUH A0 Hayala CXBaTbIBaHHUA U uepe3 Kakable 15 MUH B
NOCJAeNyIOLIee BpeMs 10 KOHLA CXBATBIBAHHSA. 3a HA4YaJIQ CXBATBIBAHHUS NMPHHHMAKT BpeMs C
MOMEHTA 3aTBOPEHHs] LEMEHTA BOJOCH A0 MOMEHTA, KOrja HIJIA HE AOHAeT N0 CTEKJISAHHOH
MNIACTHHKY Ha 1-2 MM. 3a KOHeL CXBaTbIBaHWS MPUHMMAKT BpeMs OT Hauala 3aTBOPEHHS
LIEeMEHTHOTO TeCTa 0O MOMEHTa, Koraa urna OyaeT OnycKaTbes B TeCTO He Oonee ueM Ha 1-2 MM.
S.Mapky LeMEeHTa YCTAaHABIHBAKOT MO MOKAZAHHAM Npeaena MPOYHOCTH NMPH U3rHde U CKATHH
odpasuos - damouek pasmepom 40x40x160 MM, H3TOTOBJAEHHBIX U3 TUIACTHHHOIO LIEMEHTHOIQ
pacTtBopa coctaBa 1:3 mo Macce(lu LeMeHTa W 34 mecka). Jng onpeneneHHs MapKH LeMeHTa
oOpasupl - Oanouku B Bo3pacte 28 CYT C MOMEHTa HX M3TOTOBNEHHUs UCMBITHIBAIOT HA M3THO, a
3aTe€M KKAYH H3 NMOJYYEHHBIX NTOIOBUHOK — HA CXKATHE.
Obpasupl - DANOYKH HCIIBITHIBAIOT HA U3THO ¢ moMoLIbr MamnHel MU -100.



6 7 f 1-wkana

4 3 [ £ & )
i / 2- cTpeska
I\ :
| 3 —amopTrzaTtop
3 9
2 4- waviba
0
1 5 —npopesb
! { { q
6- BUHT
12
| 7 — pYKOATKA ynpasaeHuA
! V

8 — cueTumk

9 — KOpOMbBICNO

10 - Banuk

11- o6pazeu-6anayka
12 - maxoBMYOK

13- onopbl

HeneiTaHne npoBoAsT CAeAYIOUUM 00pa3soM: CTPEJIKY YCTAHABJIHBAKT Ha O LIKANbl, NepeMernas
BHHT C IPy30M BAOJb Mpope3u. OOpasew — 0alouky yCTaHaBIMBAIOT Ha OMOPbI H3rHOaroLIero
YCTPOICTBa U MaXOBHUKOM CO37al0T MEPBHYHOE HATSKEHHE Banuka. [IpH OTKIOHEHHH CTPeNKU
1o nejeHus 4,5 1mKanel HATKEHHE NPekpamarT. ITocne 3Tore nogHUMAaKT PYKOATKY
YIPABIEHHs, BKIOHAT JNEKTPOABHIATE b MALIMHBI, KOTOPBIH NMEPEMEIaT ¢ MOCTOSHHOH
CKOPOCTBIO 110 OOHOMY KOPOMBICTY pbluara rpy3 MocTosHHOM mMaccel. IIpu nepemeluenun rpysa
MJIABHO YBEIUYUBACTCA YCUIIHE HA UCTIBITYeMyHo Oanouky. MalnHa cHa0keHa CUETUHKOM,
KOTOPBIH ABTOMATHHYECKH B 3aBHCHMOCTH OT MOJIOXKEHHA IPy3a NOKA3bIBAET HANIPSKEHHE B
Banovke B NaHHBII MOMEHT HCTIBITAHHS. B MOMEHT paspyienus obpaszLa KOPOMbICIO,
yaapseTcsa o Waiidy aMOopTHU3aTOpa M BKJIIOYaeT MalliHy. Ha cueTunke ocTaeTcs nokasarelnb
npenena NpOYHOCTH MpH U3rHOe.

INonoeuHkH Ganovexk HUCIBITHIBAOT HA CXKATHE HA THAPABIHUYECKOM npecce. [lns nepenaqu
Harpy3KH Ha MOJIOBUHKH DaIO4eK MPUMEPSIOT IUIOCKHE CTAJIbHBIE LITH(OBAHHBIE MIIACTHHKH.
Kaxayro nonoBuHKy 0anodky MOMELIAIOT MeXAY ABYMS IIIACTHHKAMH TaKUM 00pa3oM, uToObI
OokoBble rpaHy, coBnanaii ¢ padOYMMHU MOBEPXHOCTAMH MNACTHHOK.
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Hpe,:xen IMPOYHOCTH MpPH CKAaTHH:



rae P- paspywmarowmas Harpyska, H;
S — roLany rpaHy, M-
BriBoa.

IIPAKTHYECKOE 3AHATHE Ne8
«TexHHKO-3KOHOMHYecKoe 000CHOBAHME H BBIOOP MeJIKOro 3AMOHHTeNs A5 0eTOHA
#KeJ1e300eTOHHBIX IINAaJj»
Lleay pabomsi: HayuuTbCA ONpeneNATh KAYECTBO MecKa.
Obopyooeanue: TeXHUUECKHE BECHL, MUKHOMETP, COCYI Al OTMYUYMBAHHA Mecka, CUTA.
Cocmae u nopaoox pabomel:
1. OnpeneneHHe UCTHHHOH MJIOTHOCTH MECKA.
2.0npeaeneHye HaCBIMHON MIOTHOCTH MeCKa.
3.0OnpeaeneHye NyCTOTHOCTH TECKa.
4,0npeneneHne BIAKHOCTH MECKA.
5.0npeneneHne 3¢pHOBOrO COCTaBA MECKa.
Xoo patonet:
1.Ee onpeaessitoT B MUKHOMETPE eMKOCThI0 100 MJT ¢ pUCKON Ha LIEHKe.

Ot cpenneli npodbl necka OepyT HaBecky 30-40r M MpoceUBalOT uepe3 CUTO C KPYTAbIMH
oTBepcTHsMH SmM.  Tlpoleainnii 4epes cUTO MeCOK MNEPEHOCAT B OOKC U N (Papdoposyro
YAIIKY H BBICYLIMBAKT B CYLIMJIbHOM LIKaQy 00 MOCTOAHHOH Macchl. M3 BrICylI€HHOrO necka
OTBELUMBAIOT OBe HaBeckd mno 10r kaxkaas, BCHIMAOT UX B IBA BBICYLUEHHBIX U MPeIBAPUTENLHO
B3BELICHHBIX MUKHOMETPa, MOCJe 4ero KaKAblili MUKHOMETP C MECKOM B3BELIMBAlOT. 3aTeM oda
NMHKHOMETPAa C HaBeCKAMHM 3aMMBaOT Ha 2/3 ux o0beMa [AMCTHWUIHPOBAHHOH BOIOI,
NEePEeMEIIHBAKT COAEPXKHMOE U CTABAT KAXKABIH MHKHOMETP HA MECHAHYK) WM BOIOSHYK OaHI
N yOaneHUs TNy3bIPbKOB BO3AyXa.. MOCHe yOaneHHd BO3AyXa MHUKHOMeTp oO0THpaloT,
OXJIAKAAT, OOJUBAKOT AUCTHITHPOBAHHOM BOZON 1O OTMETKM H B3BELIMBaIOT. MCTHUHHYIO
[IOTHOCTb NECKA BBIMUCIAIOT ¢ TOHHOCTBIO 10 0,01 r/em’:

_ (m_ml)'ps
(m—my +my —my)

pﬂ‘

r7Ie m - Macca MHKHOMETPa ¢ BOIOH, T
m; - Macca MUKHOMETpa MyCcToro, I,
m; - Macca MUKHOMEeTpa ¢ JUCTUJUTHPOBAHHON BOJOM, T}
m3 - Macca MHKHOMETPA ¢ NECKOM H JUCTHUIMPOBAHHOH BOIOH MOCHe
YAAJIEHHS MTy3bIPbKOB BO3YXA, T,
Pe — TUIOTHOCTD BOIBL, I/CM™,



2.]Ins onpeneneHys MIOTHOCTH MECKA B CYXOM COCTOSHHH Mpody Mecka Maccoil okonmo 5 Kr
B3BELIMBAIOT B CYIIWJIBHOM LIKady M MPOCEMBAIOT uepe3 CHUTO. 3aTeM OXJNaKIEHHBIH Mecok
BCBHIMAKT METAUIMYECKHM COBKOM C BBICOTBI 10 CM B NpeaBapHTENbHO B3BEIISHHBIH MEpHBIi
LIMIHHIAP BMECTHMOCTBIO 1. Korna uMaMHApP 3amOJHHUTCS MECKOM ¢ HEKOTOPBIM H30BITKOM B
BHIE KOHYyCa, H3DBITOK OCTOPOKHO YIANAKT MeTalnnuueckol nuHelkoi. [Tocne sToro uunuHap
C MeCKOM B3BELIHBAIOT U BHIYHUCISIOT HACBIMHYIO MIOTHOCTD!
_ (my —my)
P = - v
rae myp - Macca MEpHOro UHJIMHAPA ¢ MECKOM, KT
m; - TO ke, D€3 MeCKa, Kr;
V - o0bem uuanHapa, M
3.IIyCTOTHOCTD OMpEneNsA0T MO NPEABAPUTENBHO HallIEHHBIM 3HaY€HUAM MIIOTHOCTH:

Vn_\-'cm = (1 - &) 100

"
3
rae py — HacbllHasA MIOTHOCTDL MNECKa B CYXOM COCTOAHUH, KI/M .

Pr —TIOTHOCTD TECKa, KI/M .
4./1n1s1 onpeneneHus BJIAKHOCTH NECKa OT cpenHeii npodel necka GepyT 1Be HABECKH MA¢Coil Mo
500 r, B3BELIMBAKOT C TOUHOCTBIO A0 1T H MOMEINAKT KAKAYK B OTOEIbHBIH IIOCKUH COCY,
3aTeM BBICYLIHMBAIOT B CYLUMIbHOM Likady. [locne DocTHKeHHA MOCTOSHHON MacChl MECOK
OXJIAKAAIOT U B3BEILHBaOT. BnakKHOCTE Mecka:

(my —my) _
m;

W = 100

rIe my - Macca npodel BIAXKHOTO MECKA, KT,

m; - TO e, CYXOro MecKa, KT,
5.JIns onpenesieHUs 3€PHOBOTO COCTaBa MECKa NPUMEHAIOT CUTOBLIH aHanu3. CpeaHiowo npody
rnecka Maccoil 2 Kr BbICYIIHBAIOT U NPOCEHBAIOT CKBO3b CUTA C KPYTIIBIMH OTBEPCTHAMU
auameTrpom 10 u 5 mm. [TonyueHHbIe HAa CHTaX OCTATKH B3BRIIMBAKT U ONPEALNSOT ¢
TOYHOCTBIO 10 0,1% conepskaHue B ecke 3epeH KPyNHOCThIO 5-10 1 Bbime 10:

I =25.100
P=y

Mio
Ip=—=.100
P m

rae m - Macca npodsl, T
ms, M) - OCTATKH HA CHTAX C KPYIJIBIMH OTBEPCTHSIMH, PAaBHBIMH
COOTBETCTBEHHO S U 10 MM, T;
W3 npoObl necka, MpoLUEILIEro Yepe3 CUTC C OTBEPCTUAMH JHAMETPOM 5 MM, OTOMPaIOT HAaBeCKY
1000r u npoceHBarOT €€ pPy4YHbIM CIOCOOOM Hepe3 KOMIUIEKT CHT, MOCIEIO0BaTENbHO
PacIONIOKEeHHBIX IO MePe YMEHBLIEHHS pasMepa OTBepeTHi B cutax (2,5 mMm; 1,25, 0,63; 0,315, u
0,14mm).

OcTaTtky necka Ha KXKI0M CHTE B3BCLUHBAKOT H BBIMHCIAKT YaCTHBIC OCTATKH Ha KaXXJIO0M CHTE

¢ TOMHOCTBEO 10 0,1%:

{

m
a; = —- 100



TAe a; - 4YacTHBIH OCTaTOK Ha cute, %o;

m; - Macca OCTaTKa Ha JaHHOM CHTe, T
3aTeMm ¢ TOUHOCTBIO 10 0,1% OnMpenensarOT NOAHbIH OCTATOK KAK CyMMY HaCTHBIX OCTAaTKOB Ha
BCEX CHTaX ¢ DOMBIIHM Pa3MEPOM OTBEPCTHI MITKC OCTATOK HA JAHHOM CHTE:

Ai = (12‘5 + e 45

7€ Q2,5 »...0j — YACTHBIE OCTATKH HA CHUTAX, %o.
BriBox.

INPAKTHYECKOE 3AHATHE Ne9
«TexHHKO-3KOHOMHYecKoe 000CHOBAHHE H BbI0Op KPYNHOT0 3aNO0JHUTENS 415 0eToHA
MKeJ1e300€ TOHHBIX HIMAJ»
Lleay pabomsi: HayunTbCA ONpeneNnaTh Ka4yecTBO WebHs.
Obopyooeanue: TEXHNUECKHE BECH], THKHOMET], THAPOCTATHYECKHE BECHI, CHTA.
Cocmae u nopaoox pabomel:
1.0npeneneHle HCTUHHOM MIOTHOCTH 3epeH LeOHA (rpaBus) MMKHOMETPHUECKUM METOIOM.
2.0npeneneHde MCTUHHOH MIOTHOCTH 3epeH wieOHA (rpaBus) NyTeM THAPOCTATHUECKOTro
B3BELIMBAHHS.
3.0mnpeneneHue HaCBIMHOH MIOTHOCTH IEOHSL.
4.OnpeneneHue MyCTOTHOCTH LUECHA.
S5.0npeneneHue BAaKHOCTH ILEOHS.
6.0npeneneHne 3¢pHOBOrC COCTABA LIEOHS.
Xo00 pabomel:
1.4 sToro otbuparoT cpenHwow npoly, Macca KOTOpOH JOMKHA COCTABNAThH NPU HaubonbLiel
KpynHocTH 3epeH 10 MM — 0, Skr; 20 MM — 1kr; 40 MM — 2,5 kr 1 70 MM -5kT. 3epHa oToOpaHHOM
npodbl OUHINAKOT IIETKOH OT IPSA3H M MBUIH, 3aTeM OpOOAT 00 3€peH pasMepoMS MM U
cokpawarT 10 150 r. McnpiTaHHIO MOABEPrardT ABE HABeCKH Mo 10 r kaxaas, OTBELIEHHbIE HA
aHanuTH4YeckKuX Becax. Kakaylo HaBecKy BbICBIMAIOT B YUCTBIM BBICYLUEHHBIR MUKHOMETP U
HaNnuBalOT B HEro OUCTHUIMPOBAaHHOH BOIBI, MEPEMELUMBAIOT COIEP’KUMOE U CTaBAT KaskIbli
MUKHOMETP HA MECHAHYKO HIH BOAAHYK OaHK U1 yOAleHHs My3bIpbKOB BO3AyXa. MOCHe
yJAJEeHHA BO3AYXA MHKHOMETP OOTHPAIOT, OXNAaXAAKT, AOMHBAKT JUCTH/UIHPOBAHHOH BOAOH 10
OTMETKH U B3BELIMBAIOT. ICTHHHYIO MIOTHOCTb BBIMUCISIOT ¢ TOUHOCTBIO 10 0,01 rem’:

_ (m_ml)'ps
P (m—my +my —my)

rae m - Macca MUKHOMETpa ¢ BOOCH, T,

m; - Macca MUKHOMETpa MycToro, T,

m; - Macca MHKHOMETPA ¢ JUCTHJUIHPOBAHHOH BOIOH, T

m3 - Macca MUKHOMETPA ¢ HABECKOI 1eOHS U TUCTHIITMPOBAHHOH BOAOH

nocje yaaneHus My3slpbkoB BO3AYXa, T;

Pe — MJIOTHOCTb BOAbI, r/em’,
2. Ind 3T0ro oThHpaoT cpeaHor npody wedHs (rpasus) Maccoil 2,5 Kr npu KPYNMHOCTH 3€peH
10 40 MM u 5 kr - Qosee 40mm. [TonyuenHyr npody BbICYLIHBANOT B CyLIMJIBHOM LIKady 10
MOCTOAHHONH MacChl, MPOCEUBAIOT HYepe3 CHUTO C pasMepamMH OTBEPCTHUH, COOTBETCTBYHOLIHMHU
HalMeHbIUeMY pasMepy 3epeH JaHHOH (pakUuu HccnenyeMoro wedHs (rpaBus) U U3 OCTaTKOB
HA CHTE OTBELUHBAIOT ABe HaBeCKH no 1000r kaxaas. 3aTem wedeHb (rpaBHii) MOrpy»xarOT Ha 2
yaca B BOLY KOMHATHOIl TeMIMepaTypbl ¢ TAKHM pacueToM YTOObl, YpOBEHb BOABI B cocyae OblN
BbILIE MOBepXHOCTH WedHA (rpaBus) Ha 20 MM. HacblweHHbI Bomoit webeHb (rpabuii)



BbIHUMAIOT M3 BOABL, BBITHPAIOT MAMKOH BJa)KHOH TKaHBIO M CPasy B3BELIMBAIOT CHayasla Ha
TEXHHUECKWX BECaX, a 3aTeM Ha TUIPOCTATHYECKWX, TMOMEIas €ro B CeTYaTbid
(nepdopHpOBaHHBII) CTAKaH, IOTPYKEHHBIH B BOAY.

7 1 — ceT4aTbl CTaKaH
£ — COCyA CO CAVBOM AN
BOAbI
’ 3 — KOpPOMbBICAO
- Y 4 — CTaKaH4YMK ¢ Apobblo
N - K} .
- ] ]
e i 1N 5 - pasHoBecbl
s | S——— _& 7 A

|
b
i
bi

PasHOCTh Macchl HaBeCKH H IUEOHA B HACBHILIEHHOM BOAOH COCTOSHHH Ha BO3AyXe U B
HACBILUEHHOM BOJOH COCTOAHMM Boga nOaeT o0beM HaBecKH. IIMOTHOCTBL BBIYHCIAIT C
TOYHOCTHIO Ac 0,01 r/em’:

o m-p,
pm_(ml—mz)

rAe m - Macca HaBeCKH B CYXOM COCTOAHHH, T

mj - TO e, B HACBILEHHOM BOOOIH COCTOSHHMHU Ha BO3OYXE, T,

m;y - TO K€, B HACBIILEHHOM BOIOIH COCTOSHHH B BOAE, T,

Pe — IUIOTHOCTB BOBI, paBHas 1 r/em’.
HcnelTaHus MpoBOIAT ABa pa3a M IUIOTHOCTb 3€peH LIeOHA (rpaBus)BBIMHCIAIOT KaK cpeaHee
apH(MeTHUECKOE IBYX ONpeAeIeHHH.

3.HaceInHy©0O MIOTHOCTH ONPEASISIIOT ¢ NOMOLLUBK) MEPHOIQ LHJIHHAPA, 0OBEM KOTOPOrO
3aBHUCHUT OT KpyMHOCTH WeOHsA (rpasus). [leGeHb (rpaBuii) HACBIMAOT METANIHYECKUM COBKOM €
BLICOTHI 10 CM B MpenBapUTENbHO B3BELUEHHBIH MEPHBIH LUMMHIP 0 00pa30BaHUs KOHYcCa Hal
KpasMH LHIIHHAPA, H30BITOK OCTOPOXKHO YAAIAKT METAIIMHECKOH THHEHKOH BPOBEHD C
kpasmMu. [Tocne 3Toro HHIHHAP cO WedHeM (rpaBHeM ) B3BEIIHBAKT H BBIUHCIAKT HACBITHYE)
MJIOTHOCTb C TOYHOCTBIO A0 10 Kr/M™:

~(my—my)
Pu = — v
rIe mj - Macca LHUIMHIpa C 3aNOoJIHUTENEeM, KT
m; - Macca LMJIHHIPA, KT,
V - o0bem uuanHapa, M
3. IIycTroTHOCTb LIeOHA ONpenenstoT Mo NpeaBapUTeNbHO HaliIeHHBIM 3SHAUeHHAM
TUJIOTHOCTH 3€peH U HacbIMHOM MIoTHOCTH WwedHA (rpasus). [lycToTHOCTDL Mo 00beMy
BBIYHCIIAKOT ¢ TOUHOCTHIO 10 0,1%:

2y

U = (1~ m) 1100



[II€ Py — HACBIMHAA MUIOTHOCTb WEGHS (TpaBus), KI/M;

Pm —TUJIOTHOCTL 3epeH 1edHs (rpaBus), KI/M'.

4., Jlna onpeneneHHs BIAXKHOCTH LiedHs (rpasus) OepyT npody HCMBITYEMOrO 3arnQiIHUTENS
B ONPENEeJeHHOM KOJHYECTBE B 3ABHCHMOCTH OT ero HauOoniblued kpynHocTH. Ilpoly
3aMOJIHUTENS B COCTOSIHUH €CTECTBEHHOH BJIa’KHOCTH B3BEIIHBAIOT, MOMELIAIOT B MIIOCKHUIT cocya
(MpoTHBEHb W BHICYIUMBAIOT B CYLIMJIBHOM LIKady A0 MOCTOAHHON Macchl. 3ateM mpody
3AMOJHHUTEIS OXJIAKIAT U B3BELIHBAIOT. BIaKHOCTh 1edHs (rpaBHs) BBIMUCIAOT 110 opMyIe:

m, —m
m;

rae my - Macca npoObl B COCTOAHHUH €CTECTBEHHON BIAKHOCTH, T,

m; - Macca npodbl B CYXOM COCTOSAHHH, T,

5. Jna onpeneneHus 3€pPHOBOrC cocraBa 1EOHs (rpaBus) NMPUMEHAKT CHTOBBIA aHANM3.
KpynHblil 3an0MHUTENb BBICYIIHBAIOT AC MOCTOAHHON MAacChl H O€pyT AN HCHBITAHHS MPOOY B
konuuectee 5,10 ,20,30 u SO kr npu HauGonblueil KPYMHOCTH €ro cooTBeTcTBeHHO 10,20,40 u 70
MM.. wWwebeHb mpoceuBaroT udepe3d Hadop cuUT ¢ oTBepcTUAMU 1,25 Dyays, Duaws, 0.5 (Dyane +
Duany), Dyany 1 OTIpenensitoT 4acTHBbIE W MOJHBIE OCTATKM HA KaXIOM CHTE B INPOLICHTAX OT
Macehl paccenBaeMoil npodsl. Jlanee BBIMUCISKT OCTATKH HA KAKIOM CHTE:

m,
a; :ﬁ-wo

rIe a; - YacTHBIH OCTaTOK Ha CHUTE, %;
mj - Macca OCTaTKa Ha JaHHOM CHTE, KT,
Em - CYMMAQ JaCTHBIX OCCTATKOB HAa BCEX CHTAX, KI.
ITo M3BECTHBIM 3HAUEHHAM YaCTHBIX OCTATKOB PACCHHTBIBAKOT IIQMHBIE OCTATKH HA KAXKIOM CHTE!

A[' = dyg + - +ai
riae a ,...a; — YaCTHbIE OCTATKH Ha cutax, %.
3aTeM yCTaHaBJIMBAKT HAUOOMBLUYIO U HAUMEHBIIYI KPYIHOCTb 3epeH wedHs (rpaBus).
BbiBona.

INPAKTHYECKOE 3AHSTHUE Nel0
«TexHHKO-I3KOHOMHUYecKoe 000CHOBAHHE H BbIOOP cocTaBa 0eTOHA AN H3TOTOBAEHHS
MKeJ1e300€ TOHHBIX HIMAJ»

Leaw pabomsr: HayunuTbCcA NOAOHPATL CTPOUTENBHBIN PacTBOP.
QObopyooeanue: TexHU4eCKHe Becbl, NpuOOp MU ONpEIeNeHHs] MOABHXHOCTH PAaCTBOPHOI
cMecH, npudop 1N ONpeneNeHHs pacClauBaeMOCTH PACTBOPHOH CMECH, COCyn s
OMpedesieH|sl IUIOTHOCTH pacTBOPHOH cMecH, (popMa OMnd M3MOTOBIEHHS 00pa3LoB-KyOOB,
LUTaTeNb.
Cocmae u nopaoox pabomel:

1 Pacuer cocTaBa CJIOKHOTO pPacTBOPA.

2.0mnpeneneHye NoJBH/KHOCTH PacTBOPHOI cMecH.

3.0npeneneHue paccnanBaeMOCTH PacTBOPHOH CMECH.

4. OnpeneneHue NIOTHOCTH PACTBOPHOH CMECH.

S HcnbiTaHHE CTPOUTENBHOTO PAacTBOPA.

Xo0 patonet:

1.Yt00BI paccUUTaTh COCTAB CJIOKHOIO CTPOUTENBHOMO PacTBOpa, HEOOXOIUMO UMETh
CIEAYIOLIHE JAHHBIE. MAPKY PAaCTBOPA, MOJABHKHOCTb PACTBOPHOH CMECH, AaKTHBHOCTD LIEMEHTA,
HACBIMHYK) MJIOTHOCTD LIEMEHTA, BHA MHHEPANbHONH 100aBKH, MIOTHOCTD TeCTa nodaBku. Pacuer



BENyT B TAKOH MOCIEIOBATENBHOCTH CHAUANA ONIPENENIIOT KONHYECTBO LIeMeHTa 1M° mecka,
HeoOXOoHMOe AJIA MOJIyYeHHA pacTBOpPA 3a0aHHOI MapKH, 3aTeéM YCTaHABIHBAIOT KOJIMUECTBO
MHHEPaIbHOH n00aBKH, HEOOXOAUMOE AT NOJyHeHHs YIoOOyKIaabIBaeMOH U
HEPACCAAMBAKOLLIEHCA PACTBOPHOM CMECH, MOCIE 3TOTQ BBIMUCIIAIOT OPHEHTHPOBOUHBIH Pacxoa
BOIbL.

Pacxon LeMeHTa Ha 1M’ [ecka B PhIXJIO-HACKITHOM COCTOSHHH, KT

0 1000 - R,
" KR,
rae Rp - 3anannHas Mapka pactsopa, Mlla,
Rll - AKTHBHOCTBH LUEMEHTA l'IpH HCIIBITAHHH LIEMEHTA B 06pa3uax H3
mIacTHYHOrO pacteopa, Mlla;,
K - xos¢p¢uunenT, npy UCMons30BaHUM NopThaHauemMenTa K=1, npu
HCTIONB30BAaHUH MYLLIOJaHOBOTO WK wnakonoptnanauementa K=0.88 r;
Pacxo/l LIEMEHTA HA 1M’ [IECKA B PIXJIO-HACHITHOM COCTOSHHH, M

Qy
pﬂ.u.

3
TI€ Py - TVIOTHOCTD B PBIXJIO-HACBIITHOM COCTOSIHUH, KIYM™, IPHHUMAIOT
3
Puu=1100 kr/m’;
3
Pacxon U3BECTKOBOrO WK TJIMHSHOIO TeCTa Ha 1M MecKa, Kr:

V;!:

V(’J
Qo= P

3 3
Pacxon M3BECTKOBOIO MJIM INIMHAHOIO TeCTa Ha 1M” mecka, M

Q, = 0,17(1 - 0,002Q,)

CocTaB CNOXKHOTC pacTBOpa B 4acTAX MO OOBEMY YCTAaHABIMBAKT IyTEM NEIEHHS pacxoma
KXKIOTC KOMIIOHEHTA PACTBOPHOH CMECH HA PacXoj] LEMeHTa:

V.
V;.

2

~|

i

S|
=S

~|
RIS

-

OpueHTHPOBOUHBIH pacxoa BoAbl Ha 1 M mecka s NONYYEHHS] PACTBOPHOH CMECH 3a0aHHOH
MOABHXKHOCTH:

B= 0r5 (Ql_t + Qd po)

rae Qu, Qg — pacxon LUeMeHTa, U3BECTH WJIH [JIHHBI HA M mecka;
o 3
Pz — TIOTHOCTb HEOpraHUUeckol 0o0aBKH KI/M".

CTeneHb MOIBH/KHOCTH PacTBOPHOH CMeCH OMpelensdlT ¢ MOMOUIBIO Mpubopa mo ryduHe
MOrpY/KEHHUs] B PACTBOPHYIO CMECh CTAIbHOTO 3TaTOHHOTO KOHYCA.



1 —cocya Ana pacTBOPHON CMecH;
2- KOHYC;

3 — 32KUMHOMN BUHT,

4 — lWKana ¢ geneHuamm;

5 = CKONb3ALWMHN CTEPKEHD;

6 — CTOWMKa;

7 — gepxarenn.

2.5 onpeneneHus NOABHAKHOCTH PACTBOPA COCY 1 HAMOIHAT CMECHKO MPUMEPHO Ha 1 cM
HU’KE €ro KpaeB. YJIIOKeHHBIH pacTBOpP LWUTHIKYIOT 25 pas cTepxHeM auaMmeTpoM 10-12 MM U
BCTPSIXUBAIOT 5-0 pas3 JIETKUM NMOCTYKUBaHUEM cocyaa o ctoll. OCTpue KOHYca MPUBOAAT B
COTIPHKOCHOBEHHE € MOBEPXHOCTBIO PACTBOPA B COCYAE H 3aKPEMIAIOT CTEPKEHD B TAKOM
MOJIOKEHHH 32KUMHBIM BUHTOM 3, OTMEHast IPH 3TOM NOJIOKEHHE CTPEJIKH B LIKAJE. 3aTeM
MOBOPAYUBAIOT 3aKUMHOI BUHT, IPEICTABIIAA KOHYCY CBOOOOHO MOrPYKATHCS B PACTBOP U MO
OKOHYaHHH MOTPY/KEHHUs] KOHYCa 3aNUChIBAl0T BTOPOH OTCUeT Mo wkane. [myOuHy norpykeHus
KOHYCAa B PACTBOP B CAHTHMETPAX ONPENeNAKT KaK Pa3HOCTh MEXKIY BTOPBIM H NEPBbIM
OTCUETAMH. 3HAYEHHE NOABH>KHOCTH PAaCcTBOPA B CAHTUMETPAX BBIMUCISIIOT KaK
cpenHeapu(pMeTHUSCKOe Pe3yJETaTOB IBYX HCIIBITAHHI.

3.PaccnanBaeMoCTb pacTBOPHOI CMECH OMpedersIioT B TeX Cy4adx, Koraa npu
TPAHCHIOPTHPOBAHHH HJIH XPAHEHHH CMECHh PACCIAUBAETCs, B CBA3H ¢ HEM HAPYILACTCA €€
HEOJHOPOOHOCTh. [l onpeaeneHus paccIauBaeMOCTH MOJIB3YOTCS IPUOOPOM, KOTOPBIH
npeacTasiier coboil LMIMHAP ¢ IHOM, COCTOALIMIT U3 TpeX yacTel, MpuueM 4acTH 2 U 3 MOTyT
nepeaBUraTbed no miathopmam 1 1 4, a 4acTh 5 HEMOABHIKHA.

Jos

[Tpudop HANMOJHAKT PacTBOPHOI CMECHI® BPOBEHb ¢ KPAasiMH, NPHKPBLIBAT KPBILKOH U
YCTaHABIHBAKT HA nabopaTopHy sudpomnowaiaky. [Ipu Budpaunn s Teuenne 30 ¢ paCTBOPHYIO
CMECb M3 BepxHeH M HIDKHell dacTell LMIMHAPA BBIKNAObIBAIOT B OTAENBHbIE COCYIbI, CABUHYB
4yacTH 2 U 3 B CTOpPOoHy no miatdopmam 1 u 4. 3ateM C MOMOLIBIO KOHYCa ONpEAensrT
MOJBHKHOCTb BBUIOKEHHOTO pacTBopa. [Ipu 3ToM rmyOHHY Norpy»eHHs KOHyCa BBIPAXArT HE B
JHHEHHBIX, a B OO0BeMHbIX eauHHUAX. Jlas ynobOoykjianbiBaeMbIX pacTBOPOB 3HAYEHHE
PacCIauBaeMOCTH He IOMKHO MPeBbImaTh 30 cM’.

4.IInoTHOCTL onpeacisitoT ¢ MOMOLIBbKO HUIHHIPHYCCKOTO COCYad obObeMoM 1.
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Cocya HanoJHAKT PacTBOPHOI CMECHIO C HEKOTOPBIM M30BITKOM, YAEpKHBAEMBIM HadeTOMH
Hacankoil. [Tocne 3Toro cMech YIIOTHAOT 23-KPaTHBIM LUTBIKOBAaHHEM CTalbHBIM CTEPKHEM
auaMeTpom 10-12 MM ¢ NOCIEAYIOLIHM BCTPAXHBAHUEM COCYA MATb-LIECTh Pa3 H JIETKUM
NOCTYKHBAHHEM €ro O CTOJ. 3aTéM HACaAKy CHUMAKOT U CPe3ar0T H30BITOK PACTBOPHOH CMECH
BpOBEHb ¢ KpasiMu. Cocya cO MeChbIO B3BELUMBAIOT U U3 MONYUEHHOIO 3HaYEHHS BBIUHUTAIOT MAccy
cocyna. 3a IIOTHOCTb CMECH MPUHHUMAIOT cpeaHee apudMeTHUecKoe pe3ybTaToB ABYX
HCTIBITAHHH.

S.OCHOBHBIMH Ka4€CTBEHHBIMH MOKA3ATENAMH CTPOHTENBHOIO PACcTBOPA SABJISKTCA €r0 Mapka,
KOTOPYIO ONpenesAlT MyTeM UCTBITAHUSA B Bo3pacTe 28 cyT TpexX o0pa3LoB-KyOOB pazMepoM
70,7x70,7x70,7 MM. IIpu HCIIBITAHUM PACTBOPHOMN CMECH MOABHIKHOCTBLIO 5 ¢M U Jonee
00pa3ubl-KyOBl H3TOTORIBIOT B METANTHUECKUX (opMax Oe3 MONACHOB, YCTAHOBJISHHBIX HA
KHPIHY, & PACTBOPHBIX CMeCeH NMOABHKHOCTBI MeHee 5 ¢cM — B HOpMAax ¢ NOAAOHAMH.

1 — meTannmnueckas dpopma;

2 - bymara;

3 - Kupnuu.

V3 pacTBOpHBIX cMecell MOABH/KHOCTBIO 5 ¢M U Oonee 00pasLbl-KyObl H3TOTOBNAOT CIEAYIOLIUM
00pa30OM: TPEXTHE3IOBYIO METAIHYECKYIO (opMy O€3 NOIAOHOB MPEABAPHTENBHO CMA3bIBAKOT
MAIIMHHBIM MACJIOM H YCTAHABIHBAKT HA KHPIHY, TOBEPXHOCTh KOTOPOTO MOKPHITA MOKPOIT
raseTHoii OyMaro#i. Bee Tpu oTmeneHus hopMbl 3aMONMHAIOT PaCTBOPHOI CMECBIO 3a OOHH MPHUEM
C HEKOTOPBIM H30BITKOM, YIIOTHAIOT B Ka)KAOM OTAeNEeHUH GOpMBbl 25 Ha)KHMaMH CTalbHOTO
cTepskHs AuaMeTpoM 10-12 MM, U3OBITOK PACTBOPHOI CMECH CPE3ar0T CMOYEHHBIM BOIOH HOMXOM
BPOBEHb C KpasMH (POPMBI H 3aMIAXKHUBAIOT NOBEPXHOCTh. [T0BTOPHOE HCNONB30BAHHE KHPIIHYA B
KauecTBe OTCACHIBAIOLIErO BOAY OCHOBAaHHs HE JOMYyCKaeTcA. YIIOTHEHHE CIOEB CMECH B
KaKAOM OTOeNeHHH (GOPMBl NPOU3BOIAT 12 Ha)kMMaMH LIMNAaTeNs — eCThl0 HAKUMAMH BOOMb
OIHOH CTOPOHBI U LIECTBIO B MEPNEHOUKYIAPHOM HalpaBleHHH.
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H30bITOK PpacTBOPHOIH CMECH CPE3a0T CMOUEHHBIM BOIQH HOMOM BPOBEHB ¢ KpasMH HOPMBI U
3aMIAKHUBAKOT MOBEPXHOCTh. OOpasiibl, H3NOTOBIEHHBIE U3 PACTBOPHBIX CMeCeil Ha
THApaBIMYECKHX BAKYLUMX BELIECTBaX, BbIOEPKUBAIOT B PopMax B KaMepe HOPMallbHOIO
XpaHeHusA npu Temnepatype (20£2)°C 1 OTHOCHTENBHONR BIaXKHOCTH Bo3ayXxa 95-100%, a
H3TOTOBJIEHHBIE HA BO3AYLIHBIX BSUKYLIHX BELIECTBAX — B MOMELIEHHH NIPH TEMIIEPATyPe
(20+£2)°C 1 OTHOCHTENBHOH BIAXKHOCTH Bo3Ayxa (65+10)%. Bpems Beinep:xuBaHusa 00pa3LOB B
dopMax (24£2) 4, 3aTeM UX H3BJEKAIOT U3 (POPM U KaKablil o0pasel HyMepyIOT Ha BepxHeil
rpaHy He cTupaeMoii kpackoi. OOpa3Lbl, U3TOTOBNEHHbIE H3 MEOIEHHO TBEPACIOLIUX
PacTBOPHBIX CMECEH MOKHO OCBODOKAAThL M3 $OpM B BospacTe 2-3 ¢yT. [Tocne u3pnevweHus u3
dopm obpasusl xpaHaT npu Temnepatype (20£2)°C. OOpa3sibl, XpaHHUBLUIHECS B MTOMEIIEHHH,
nepen HCMbITAHUEM OYHLIAIOT BOJOCAHON WETKOH OT MECUHHOK U MbILIH, B XpaHHUBLUUECS B BOIE
U3BJICKAIOT U3 Hee He paHee ueM 3a 10 MUH J0 UCTIBITaHHUS U BBITHPAIOT BIAKHOH TKaHbIO.
Kaxxnpiii odpasen nepea HCMbITAHHEM OCMAaTPHBAKOT, H3MEPSKOT H ONPEAEIAKOT ero 00beM ¢
TOMHOCTBIO 10 | CM’, 3aT€M B3BEIUHBAIOT HA TEXHHYECKIX BECAX U BHIYHCISKT ILIOTHOCTD
pacTBOpa ¢ TOUHOCTBIO OO 10Kr/M’.
ITpu ucnbiTanuK 00pa3LOB HA CXKaTHe BeNMHYMHA paspyLUarolleil HArpy3KH JOJKHA
YKJIaABIBAThCA HA BBIOPAHHOI mkane B rpaHuuax or 20 1o 80% MakCUMaIbHOIQ yCHIIHS,
COOTBETCTBYIOLLETO BHIOPAHHOMY AHANa3oHy. Bo Bpems ucnbITaHus Harpy3ka Ha oOpasen
IOOJKHa BO3pACTaTb HEMpPepbIBHO ¢ MOCTOIHHOM ckopocThio He Jonee (0,6+0,4) MlTa B cekyHOy
10 ero paspyleHus. JJoCTUTHYTOE B MPOLECCE UCTIBITAHUSA MAKCUMANIbHOE YCUIIHNE TPUHUMAIOT
32 Pa3spyLIAIIYE) HArpy3Ky. ITpenes npoyHOCTH Ha ¢xkaTHe Uit KAKAero o0pasua BeIMHCIIOT
KaK 4aCTHO® OT [eJeHHs paspywaromeii Harpysku (B H) Ha paGouyo mnowmans o6pasia (B cm”).
3a KOHeUHbIH pe3ynbTaT MPUHUMAIOT CpeaHee apuPpMeTHIeCKOe Pe3yNbTaTOB UCTIBITAHUH Tpex
00pasuoB-kyOOB.

Brisoa.

INPAKTUYECKOE 3AHATHE Nell
«HcnbiTanne HeTAHOrO GUTYMA»
Lleay padonrer: O3HAKOMIIEHHE ¢ OCHOBHBIMH CTPOHTENBHO-TEXHHYECKHMH CBOHCTBAMH OMTYMOB
H METOJAMH HX ONPEneeHHs.
Obopyoosarie. TEHETPOMETP, AYKTHJIOMETp, NMpUOOp «KONbLO-LIAPY.
Cocmae u nopadok pabomesi:

1. OnpeneneHue ryOHHbI TPOHHKHOBEHHS HIJIBL

2.0npeneneHue pacTaKUMOCTH DHTYMa.

3.0Onpenenenue TeMnepaTypbl pasMArdeHus OUTyma.

Xod pabomei:

1L.buTyMbl (OUTYMHBIE BAXKYLIWE) NPEACTABIAT COOOH CIOMNKHBIE CMECH BBICOKOMOJIEKYIISIPHBIX
YIJIEBOAOPOJOB M WX HEMETAUVIHYeCKHUX TNPOH3BOOHBIX. DBHUTYMBI MO NPOMCXOXKIEHHIO
MOAPa3JeNAoTCA Ha NPUPOAHBIE U HCkyccTBeHHbIE (HedTsaHble). HedTsaHble OUTYMBI — MPOAYKTHI
nepepaboTkH HePTH H ee CMONHCThIX OcTaTkob. I[lpu onpeneneHun nokasareneidl (pu3HKo-
MEXAHHMYECKHX CBOHCTB OHTymMa OTOOpaHHas npoda marepuana ACIDKHA ObIThb MOATOTOBIEHA
crenyrowum obpaszom. Ilepen ucnbiTaHHeM odpasel OMTyMa o0e3BOKHBAIOT, BA3KHE OUTYMBI
OCTOPOKHBIM HarpepaHueM 0Oe3 meperpesa NMpH MOMEIIMBAHUM CTEKIAHHON MaloyuKoi; KUIKUe
Outymel — unbTpauuei Harperoro Ao 60°C OuTyma uepe3 CIOH KPYMHOKPHCTAJIHYECKOMH



CBEKEeMpoKaneHHOH mnopapeHHOH conu. O0e3BOKeHHBIH W paclaBleHHBIH IO TMOABHKHOIO
COCTOSIHUS OWUTYM NpOLIEKUBAIOT Hepe3d MeTalnudeckoe CUTO ¢ ceTkoil NeO7 M TwaTenbHO
MEePEMELIHBAIOT AN TOJHOTC YIOANEHHA MNy3bIpbkOB BO3Ayxa. ['nmyOuHY NpPOHMKAaHUS MBI
(menerpaun) HedTAHOrO OHUTYMA ONpeneNskOT ¢ MOMOLUBKY CTAHOAPTHOrO npudopa —
neHerpoMeTpa. Ilo rnyGuHe npoHuKaHUs UrNbl B OUTyM nox Harpy3skoii 1 H (100 krc) B TedeHue
5 ¢ npu temnepatrype 25 °C cyIsT O BA3KOCTH OMTYMa. BS3KOCTb BEIpakaloT B Ipaaycax,
npuyeM 1° mKanbl NEHETPOMETPA COOTBETCTBYET I1yOHHE NPOHUKAHUs HIJIbl B 0,1 MM.

1 — meTannnyeckun WTaTms;

2 —undepbnar;

3 — KOHTaKTHasA peika
(Kpemanbepa);

4 — CTONOPHAA KHOMKA;

5 — KPOHLWTENH;
6 — CTep>KeHb C Urnom;
7- METaNNNYeCcKaa Yawka;

8 — npeaAMeTHbIN CTONMK.

IIpu onpeneneHuy rinyOUHBI MPOHUKAHKA WUTJIbI UCTIBITYEMBI OUTYM HalHBalOT B
MEeTaJTMUYECKYIO YaLIKy Tak, YToObl MOBEPXHOCTB €ro Oblia He JoNee YeM Ha 5 MM HUXe
BEPXHEro kpas 4JaukH. Hamky ¢ BUTYMOM OXJIaXKAAr0T HAa BO3AyXe NpH Temnepatype 20 °C B
TeyeHHe | 4, a 3aTeM MOMELIAIT B BOJASHYI BAHHY TakK, YTOOBI BBICOTA €105 BOABI HAN OHTYMOM
Obvina He MeHee 25 MM. TeMrepaTypy BoAbl B BaHHE Moaaep;kUBaloT B npegenax (25+0,5) °C. ITo
UCcTeyeHUH 1 U yamky ¢ obpasuoM OUTyMa BBIHUMAIKOT U3 BAHHBI M TOMEILAKOT B
KPHCTAJUTH3ATOP, HAMTOJHEHHBIA BOJOI TaK, YTOOBI BBICOTA IO BOAB! HAN MOBEPX HOCTHIY
duryma Obta He MeHee 10 MM. KpHCTanmu3aTop yCTaHABJIHBAKT HA CTOJIHK NPUOOpa H
MOABOIAT OCTPHE UIJIbI K MOBEPXHOCTH OUTYMa TaK, 4TOObI MIJIa TONBKO Cllerka Kacanach ee.
JoBoOAT KpemManbepy OO BepXHeH MIOLIadKU CTEPKHA, HECYLUero Uriy, H YCTaHAaBIUBAKOT
CTPENIKY HAa HyJb HIH OTMEHAKOT €€ MOJOXKEeHHE, NOCIE Hero OOHOBPEMEHHO BKIKYAKT
CeKYHIOMEP H HAKHMAKOT KHOMKYy npudopa, Aasas urie ¢BOOOAHO BXOAHTb B HCIMBITYEMBbIi
obpaseu B TeueHue 5 c¢. Ilo ucTreueHuu 5 ¢ oTmyckaroT kHonky. Ilocnme 3toro moBomAT
KpeManbepy BHOBb OO BEpXHeH IIOLaiKH CTEP>KHSA ¢ UTTIOH U OTMEYaroT NMokasaHue npudopa.
OnpeneneHue NMOBTOPSKT HE MEHEE TPEX pa3 B PAasIMYHBIX TOYKAX HA MOBEPXHOCTH o0pasua
OuTyMa, OTCTOALLMX OT KPaeB YallKH U APYr OT Apyra He MeHee uyeM Ha 10 mm. [Tocne xaxnoro
MOTPY/KeHHUs] WMy BBIHMMAKOT W3 THe3Ja, OTMbIBAIOT KOHYUHK €e OT MpHUCTaBliero OHUTyma
OeH3MHOM WM OPYTUM PacTBOPUTENIEM U HACYXO BHITHPAIOT MO HAMpPaBleHHIO K OCTPHIO.
3HaueHHe MPOHHUKAHHS MIVIBI B IPAyCax ONPEAeNnseTes Kak cpeaHee apuhMETHHECKOS TPEX
onpeneneHuii. PacxoxaeHue Mexay pesyjapTaTaMH NapajiiebHbIX NOMPYKEHHIH HE JOIKHBI
npeBbIWAaTh 5 % OT BeNUYMHBI MEHBLLIErO Pe3yIbTaTa.

2.PacTaKUMOCTBIO (OYKTUIIbHOCTBIO) Ha3bIBAKOT CBOHCTBO OMTYMOB BBITATMBATLCSA B TOHKHE
HUTH NOA AeHCTBHEM MPHIIOKEHHOH pacTArHBalOLIed HAarpy3KH. PacTsS:KUMOCTD
XapaKTepU3yeTCs JIMHOH HUTH 0 paspbiBa ee npu temnepatype 25 °C u ¢kopocTH



BBITATHBAHUS 5 CM/MHH H BBIPaKaeTcsi B CAHTUMETPAX. 3TO CBOHCTBO OHUTYMa ABMAeTCA
YCJIOBHOI XapaKTEPHCTHKON ero MIacTHYHOCTH. PacTsikUMOCTh OUTYMOB ONpenensoT Ha
npHdOpe — AYKTHIOMETpE.

OO0pa3supl rOTOBATCA K UCTIBITAHUIO CIENYIOLUM 00pa3oM. [TonupoBaHHYI0 METATMUECKYIO HITH
CTEKJIIHHYH) MIACTHHKY H BHYTPEHHIOK OOKOBYK CTE€HKY BKJIAJBILIEH «BOCHMEPKH» MOKPBIBAOT
CMECBIO TaJIbKA ¢ MNIMUEPHHOM (1:3) MM CMECBIO NeKCTPHHA ¢ rmuuepHHoM (1:2). 3atem dopmy
KJadyT Ha MIaCTHHKY.

INogrotoBneHHyo npody OUTYMa pacIaBaAT U HANMHBAKOT B TPH GOpMBI TOHKOH cTpyeil oT
OOHOrO KOHLA (GOPMBI 10 APYroro, NOKa OHA He HAIMOIHUTCS BBILIE KPAaeB. 3aJUThIH B GopMmy
OHUTYM OCTABIAKOT OXJIAXKAATBCA HA BO3AYXe B TedeHHEe 30 MUH NPH TEMIIEPATYpe HE Hibke +18
°C, a 3aTeM riajko Cpe3aroT H3NHLIEeK OUTYMa FOpPSYMM HOOM OT CepeduHbI K KpasM TaK,
4yToObI OUTYM 3aNCIHAN HOPMBI BPOBEHDb C UX KPasMHU.

ITocne 3toro ¢opMbl ¢ OUTYMOM, HE CHMMAsl ¢ IUIACTHHKH, MOMELIAKT B BOASHYK) BaHHY
(MO>KHO B BaHHY IyKTUJIOMETpa). BeicoTa cnos Boabl Hag OUTYMOM OO/MKHA OBbITh HE MeHee 25
MM; B BaHHE MOIAEPKHBAIOT TEMIIEPATYyPy HCIBITaHUA paBHyl +25°C, nobaBnsas ropauyro HiH
XOJIOZHYIO BOOY.

IMo ucreueHnu | 4 ¢GopmMbl ¢ OUTYMOM BBIHHMAKT W3 BOOBL, CHHMAKT ¢ IJIACTHHKH U
3aKperAT B aykTunomMeTpe. ITocne store oTHHMAKT OOKOBBIE HACTH GHOPM, BKIKUAKT MOTOP
AykTuiaoMeTpa M HalOmomaroT 3a pacTskeHueM Outyma. [lpu ompemeneHuH pacTsAKUMOCTH
OMTYMOB, MMEIIIHUX IUIOTHOCTh 3HAYUTENBHO OOMNBLIYIO HWIH MEHBLUYIO TMIOTHOCTH BOOBI, B
BaHHY J00ABJIAIT PACTBOP MOBAPEHHOH COMH MM IIIMUEPHHA (A1 YBENHYEHHUS TUIOTHOCTH) HIIH
3THJIOBOTO CITUPTA (AJIs1 YMEHBLUEHHS IJIOTHOCTH), AOBOAS IUIOTHOCTh A0 TAKHUX 3HAYEHHI, NpH
KOTOPBIX HUTh OUTYMa BBITATUBAETCS CTPOrO NOPH3OHTANIBHO.

JnuHy HUTH OUTYMa B CAHTHMeTpaxX, OTMEUEHHYI YyKa3aTeleM B MOMEHT €€ pa3phiBa,
MPHHUMAKOT 34 PACTSAKHMOCTb OMTYMA. 33 OKOHYATEJbHBIH PE3yNbTAT NPUHHMAKT CpeIHee
ApUPMETHYECKOE PEe3yJBTaTOB TPeX MNapalNeNbHBIX ONpeaeneHuH. PacxoxaeHus Mexay
napasuieNbHbIMH ONpeneneHHsAMH He OOMKHBI mpeBblwatek 10 % oT cpeaHero apupMeTHUECKOro
3Ha4eHUs CpaBHUBAEMbIX Pe3yJIbTaTOB.

3.Temneparypa pasMsrdeHus MO3BOIAET CYAUTE 00 OTHOCHTEIBHOH TEIUIOCTOHKOCTH U CTEMEeHH
pasmsirdeHds OHTYMOB NPH HArpeBaHHH. TemnepaTypy pasMard4eHus ONpeiessrT Ha mpudope
«KOJIBLIO U LIap».



1 - naTyHHOE KO/bUO;
2 —NoACTaBKa ¢ OTBRPCTUAMMU;

3 —Llapuk;

4 — TepmomeTp;
5 — meTtannnveckne UCKu;

6 — CTaKaH HanOAHeHHbIM BOAOW;

7 —HarpesaTenbHbIN Npubop

8 - CNUPTOBKa

Temnepatypy pasMAr4eHus ONpenensaoT CAeAYKIIHM 00pa3oM. JIaTyHHbIE KONbLA YKIabIBAET
Ha CTEKJIAHHYIO TUIACTHHKY M CMa3biBaeT BHYTPEHHIOK MOBEPXHOCTb CMEChIO TANbKA C
rauuepruHoM (1:3). 3aTeM 3aMoNHsIOT UX C HEKOTOPBIMU H30BITKOM pacnnaBieHHbIM OUTYMOM 2.
ITocne oxnaxaeHus U3ObITOK OUTYMA CPE3aKT BPOBEHD ¢ KpasiMU HarpeTeiM HOxOM. Kosplia
YCTAHABJIHBAKOT MOPH30OHTAILHO B OTBEPCTHA HA cpeaHeM aucke npudopa. Tepmomerp
BCTaBJIAIOT B CPEIHEE OTBEPCTHE BEPXHEro NHCKA Tak, YTOOBI PTYTHBIH WapHK ero Obll Ha
HHUKHEM ypOBHe KonbLa. [Ipubop ¢ konbLaMu CTaBAT B CTAKaH, HAONHEHHBIH BOJOH, UMetoLIei
Temnepatypy 5°C. Uepes 15 MuH npudop BBIHUMAOT, HA KaXKI0€ KOJNBLQ B LIGHTPE MOBEPXHOCTH
OUTYMa KNaayT CTaNbHOH [IAPHK AHAMETPOM 9,5 MM U Maccoii 3,5 r u noMewarT npudop B TOT
e ctakad. CTakaH ¢ mpuOOPOM CTaBAT Ha acOeCTOBYIO CETKY HAarpeBaloT Ha CIHPTOBKE Tak,
4TOOBI CKOPOCTDb MOAbEMa TeMNepaTyprl coctapnana 5 °C/MUH.
Ipu HarpeBaHHH DUTYM Pa3MAT4aeTCA, H CTANBHOH LIAPUK BMECTE ¢ OUTYMOM TPOXOAHT CKBO3b
OTBEPCTHE KOMbLA. TeMnepaTypy, NpH KOTOPOH AehOopMHPYIOIIHIHACT OUTYM Noa AeHCTBHEM
Macchl LIapHKa KOCHETCS HIKHEro Aucka npudopa, MPUHUMAIOT 3a TEMIEepaTypy pasMAardyeHus.
Ecnu TeMnepatypa pazMArdyeHust OUTyMa 1o MeToay «KOMbLO U Lap» OKaKETCs, HampuMep,
pasHOI1 50°, To cokpatenue sanuebBaOT «50° K u [I». B Tom cnyuae, korna reMneparypa
pasmsirdeHus Outyma seitie 80°C, npudop 3anonHAeT He BOACH, a MIMLIEPHHOM.
Temnepatypy pasMardyeHust BLIUUCISIIOT Kak cpefiHee apH(PMETHUECKOE IBYX ONpeaeNneHH.
BriBoa.
INPAKTHYECKOE 3AHSTHUE Nel2
«HcnbITaHHe TAKOKPACOYHBIX MATEPHANOBY
Leaw pabomsr: HayuuTbCA ONMpenensITh CBOHCTBA TAKOKPACOUHBIX MaTepHaNoB.
Obopyoosanue. Brucko3uMeTp B3-4, luapuKOBbIi BUCKO3UMETP, CTEKJITHHAS MIacTHHKaA, Npudop
tuna Y-l onpeaeeHns MpoOuHOCTH MIIEHOK Ha yaap.
Cocmae u nopaoox pabomel:

1.0npexneneHue ycIOBHOH BA3KOCTH JAKOKPACOUHBIX MaTepHaoB.

2.0npeneneHye yKPBIBUCTOCTH KPACOUHBIX COCTABOB.

3.0npeneneHne NPOUHOCTH MVIEHKH NPH yaape.

Xoo pabompi:

1.13 xpacouHBIX cocTaBoB HauOoJjee LEHHbI MAaclisiHble U 5MalleBble COCTaBbl. MacnsgHble
KpacouHble COCTaBbl - 3TO OJHOPOOHBbIE CYCMEH3HMH, MONyYaeMble MyTeM TLUATENBHOro
MEePeTHPAHHSA HA KPAaCKOTEPKAX CMECH H3 IHIMEHTA, CBA3YKOIUErQ BIIECTBA M HAMOJHHTEJSL.



DOManeBble KpacOuHble COCTaBbl MOJYYalOT NepeTUPaHueM MUIMEHTOB Ha MAaclsHbIX nakax. [Ipu
UCTIBITAHUN KPAacoK OMNpedeNsioT BI3KOCTb COCTaBa, YKPBIBUCTOCTh, & TAaKK€ CBOMCTBa
KPaCOUYHOH IIEHKH - TBEPAOCTD, MPOYHOCTb HA U3THO H Ap.

3a YCJIOBHYK) BA3KOCTH JIAKOKPACOYHBIX MATE€PHANIOB, 00JANArLIHX CBOOOMHOH TEKYHECTBHK,
MPUHUMAKOT BpeMsl HENpepblBHOTO HCTeYeHMA B CEeKYHZaX OMNpeAeleHHOro obdbema
UCTILITYEMOTC MaTepHaa uepe3 KaJuOpoBaHHOE COMIO BUCKO3HMeTpa THNa B3-4. 3a ycnoBHYO
BSAI3KOCTb JIAKOKPACOYHBIX MATEPHAJIOB TIYCTOH KOHCHCTEHLHH, OINpenessieMyr LIapHKOBBIM
BHCKO3HMETPOM, MPHHHMAKT BPEMsl MPOXCKIAEHHS B CEKYHIAX CTAJBHOIQ LIAPHKA MEKIY
ABYMA MeTKaMH BEPTHKAlbHO YCTAaHOBJEHHOH CTeKNAHHOM TpyOKH  BHCKO3MMET)A,
HAaNOJTHEHHOH UCTIbITYEMbIM MaTepPHAIIOM.

IMpoby wucnbiITyeMOro MaTepHalia Mnepe] ONpeaeeHHeM YCIOBHOH BSI3KOCTH TILATENbHO
nepeMeInBaT, u3deras oOpasoBaHUA B HEll My3blIPbKOB BO31YXd, H BbACPXKHUBAOT B TEHEHHE
30-60 muH npu 20 £ 0,5 °C. BUCKO3HUMETP NpU MOMOLIM YCTAHOBOUHBIX BHUHTOB LUTAaTUBA
YCTaHaBJUBAIOT TaK, UTOObl €ro BepXHHUI Kpait Obil B TOPH3OHTANbHOM MonoxkeHuu. IToa conno
BHCKO3HMMETpPa CTaBAT COCYN BMECTHMMOCTBO He MeHee 110 mn Oteepcrue comna CHU3Y
3AKPbIBAKT MANbLEM, B BUCKO3UMETDP ¢ H3OLITKOM HAJHBAKT HCIBLITYeMblH MaTepuaa, uyToObl
o0pasoBajicsA BBIMYKJIbI MEHHCK Hal BepXHMM KpaeM BHCKO3MMeTpa. HM30bITOK Martepuana
YOAJAKT MpH MOMOLUM CTeKJIAHHOH IMIACTUHKM, MM MalouyKH. 3aTeM OTKpbIBAIOT OTBEPCTHE

COMUIA H OAHOBPEMEHHO C MOSABIEHHEM MCIBLITYEMOrO MATepHANa M3 COMUIA BKJIKYAKT
CeKYHAOMEpP. B MOMEHT MepBOro npepbiBaHHs CTPYM HCILITYEMOrO MaTepHana CeKyHAOMep
OCTaHaBJIHBAIOT H OTCYHUTHIBAIOT BPEMsI HCTEUEHHA C MOrpelrHocThio He Gonee 0,2 c.

b @85 i

1 —pesepsByap;

2 —conno;

3 — »kenobok.

Onpenenenue yCaoBHOH BA3ZKOCTH BO BCEX TUMAX BUCKO3HMETPOB NPOBOAAT HE MEHEE TPEX Pas B
TIIATEJIbHO MPOMBITOM PACTBOPHTEIEM BHCKO3HMETPE ¢ HOBOH mnopuuel npodbl marepHaa.
CTexnsaHHYIO TPpYyOKY BUCKO3UMETPA YCTaHABIMBAIOT BEPTHUKANBHO M 3alOMHAIT HCMBITYEMBIM
MaTepHanoM Ha 1-2 cM Bbllle BepxHel MeTKH. 3aTeM CBOOOMHO OMYyCKalOT CTalbHOH LIAPHK B
LEHTP TPYOKH H B MOMEHT AOCTIIKEHHS HHXKHHM KpPaeM IIapHKa BEPXHEeH METKH BKIKHAKT
cexkyHaomep. Korma mapHk AOCTHTHET HHXKHHM KpPaeM HHKHEH MeTKH TpyOKH, CeKyHIOMep
OCTAHABIMBAKOT M OTCUUTBIBAIOT BpeMs MPOXOKIEHHS LIAPUKA B CEKYHOaX MeEXIOy OBYMS
MeTKaMH TPYOKH BUCKO3HMETpa C MOrpellHOCThIo He Donee 0,2.

CrexnsaHHyo TpyOKy BHCKO3HMETpPA YCTAHABIMBAKT BEPTHKAJIBHO H 3aMOIHAKT HUCIBITYEMbIM
MaTepHaIoM Ha l-2 CM BpIlIE BEPXHEH METKH. 3aTeéM CBODOIHO OMyCKAarT CTAJBHON IIApHK B
LeHTp TPYOKM W B MOMEHT HOCTHXXEHMS HIJKHMM KpaeM LIapHKa BepXHEH METKH BKIIOYAlOT
cekyHnomep. Korma apuk HDOCTHIHeT HHKHMM KpaeM HMIKHEH METKH TpyOKH, CeKyHOOoMep
OCTAHABJIMBAKOT H OTCHHTBIBAKT BPEeMs IMNPOXONKICHHA LIAPHKA B COKYHIOAX MEXKAY IABYMA
METKaMH TPYOKH BHCKO3HMETPA ¢ NOrPelIHOCTHI0 He Oonee 0,2 ¢.



i e 1 —npobka;
1 2 — HIDKHAS METKA,
j | 3 —1pybKa,
‘ . 4 - wapuk;
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2.YKpbIBUCTOCTBIO, MM Kpolowield CcMocoOHOCTBIO HA3bIBAeTCs CBOMCTBO Kpacku MpH
PaBHOMEPHOM HaHECEHHH €€ Ha OOHOLBETHYH MMOBEPXHOCTh 3aKpBIBaThb LBET OKpaLlWBa&MOM
MOBEPXHOCTH HENPOCBEUHBAKIIUM CJIOEM. Y KPbIBUCTOCTh TUTMEHTOB H KPAaCOK B HEBBICOXIIHX
NOKPBITHAX CNPEASAOT ¢ MOMOILBK CTEKISAHHON MIACTHHKH ¢ LBETHBIMH MOJIOCAMH.

Jis 5TOro roToBAT IUIAcTHHKY pasMepamu 100x300 MM M3 OeCUBETHOrO JHMCTOBOIO CTEKNa
TOJLWMHON 2-2,5 MM. Boonb ANUHHON CTOPOHBI MIACTUHKH HAHOCAT Ha PAaBHOM pACCTOSHHUU
OOHA OT APYroil TPH LBETHBIE MOJOCH MHUPHHONH 15MM kaxknas. [Io KpasiM HaHOCAT 4YepPHBIE
MOJIOCHI Ta30BOH caxkeHd, no cepeauHe - Oenyrd nonocy UUHKOBRIMH Oemunamu. Ilocne
BBICBIXAHHA KPACKH MJIACTHHKY B3BELUHBAKT ¢ TOYHOCTHIO 10 0,01 1.
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HcnbiTyeMylo Kpacky HAHOCAT LUETHHHOH KUCTBIO TOHKHM CJIOEM Ha CTOPOHY MIAaCTHHKH, Ha
KOTOPOH HET LUBeTHBIX MoJjoc, Ha riowaibk 100x250 mM. [Ipu HaHeceHHUH KpacKH MIACTHHKY
Jep:aTh B JIEBOH PYKE M BOAMTb KHUCTHH) CHa4aja BAQMb, 4 3aTéM MONEpeK ee. 3aKpalllBaTh
MOBEPXHOCTh 10 TeX MOp, MOKA CKBO3b IUIACTHHKY, MOJOKEHHYK) Ha JHCT Oenol Oymaru, He
NEepPeCcTaHyT NPOCBEHHBATE MOJMOCH], HAHECEHHBIE HAa OOPaTHYH CTOPOHY.

YOenusuuch, 4TO NMOJOCH HE NPOCBEHHBAKOT, B3BECUTh OKPAIIGHHYK IIACTHHKY ¢ TOUHOCTBE)
10 0,01 r. M3 odmeil Macehl MIACTHHKH ¢ KPACOUHBIM COCTABOM BbIYECTb MAcCy IJIACTHHKH ¢
TpeMsi HaHeCeHHBIMH MOJIOCAMH, B Pe3yJbTaTe MOMYUMUTCA Macca KpackH, U3pacXoZOBaHHON Ha
3aKpalliBaHHUe MJIACTHHKH B rpaMMax.

PaccunTeiBarOT yKPBIBUCTOCTS (YY) 1O cenyroweit popmye:

Y =a/F,

rAe a - KOJHU4eCTBO KPackH MallsipHON KOHCUCTEHLMH, U3PacX0oA0BaHHOM Ha
3aKpalluBaHHE CTEKJIAHHON MIacTUHKH, T,
F - okpameHHas niomanab MIaCTHHKH, CM.
3.Meron onpeneneHus NPOYHOCTH IJIEHOK NPH yAAape OCHOBAH Ha OMpeNeNeHHH MaKCUMAaJIbHOMH
BBICOTHI, MPH MajeHHU ¢ KOTOPOI Ipy3 OMpeaeleHHOH MacCoi He BbI3bIBAET BUIUMbIX
MeXaHHYeCKUX MOBPEKIASHHI Ha MOBEPXHOCTH MIACTHHKH C TAKOKPACOYHOMH MIEHKOH.



HcnbiTyeMblii TakOKpacoOUHbI MaTepHal HAHOCAT Ha MIIACTUHKY U3 THCTOBOH XONOAHOKATaHOH
cTanau Mapku 08 kn, 08 ric TonwuHo# 0,5-1,0 MM pazmepom 90x 120 MM unu 70X 150 MM, unu
MVIACTHHKY H3 AJFOMHHHA HIH AJIFOMHHHEBBIX CIITABOB TONILIMHOH 1,5 MM pasmepom 70x150 mm
unu 90x 120, Beinep>kuBaroT nepea ucneltaHueM npH (20 £ 2) °C 1 OTHOCHTENBHOH BIIAXKHOCTH
BO3ayxa (65 £ 5)% B TeueHHe BpeMeHH, YKa3aHHOTO B HOPMAaTHBHO-TEXHHUYECKOI
JOKYMEHTALUH Ha JJaKOKPacOUHBIA MaTepHant.

ITnacTHHKY NOMELIAKT HA HAKOBAJIBHIO MO OOEK IUIGHKOH BBEPX WM BHH3, NpUOOpa THIOB Y -1
Uy Y-2 anis onpeneneHus NpOYHOCTH INIEHOK NP yaape.

IInacTuHKa OOJKHa TUIOTHO MpUJeraTb K MOBEPXHOCTH HaKoBanbHU. [lonokeHne NnacTHHKU
IOJIKHO OBbITh YKa3aHO B HOPMAaTHBHO-TEXHUUECKOH TOKYMEHTALUH Ha TaKOKPaCOUHbIH
MaTepHaL

1 — CTaHUHa;

2 — CTOMKa;

3 —Tpy6a HanpaBAAKOLLASR;
4 — cTpenKa yKasaTenbHas,

5 — BUHT CTONOPHbIN;

. 6 — KHOMK3;
7—=crTonop;

z
L 8 — Kkopnyc;

9 —rpy3 maccou 1 kr;
10 — 60eK ¢ WapuKkom;
11 — TpaBepca;

12 — HaKOBaNbHA

V4acTOK MIACTUHKH, Ha KOTOPbI OyOeT naaaTh rpys, IOMKEH HaXOAHTbCSA Ha PACCTOSHHUM He
MeHee 20 MM OT Kpasa IMIAaCTHHKH U OT LUEHTPOB APYIHX YHACTKOB, paHee MOABEPraBIINX s
yaapy.

Ecay 3HaueHHe NpOYHOCTH MJIEHKH MPH yOape HEU3BECTHO, TO IPYy3 YCTaHABIUBAKOT Ha BBICOTE
10 cM, a 3aTeM MpuBOAAT NpUOOpP B AEHCTBHE,; NP 3TOM IPy3 ¢BOOOAHO MajaeT Ha Ooek,
KOTOPbIH MEPefaeT yaap Ha INIACTHHKY, JekKallyr Ha HakoBanbHe. [Tocne yaapa rpys
NOJAHHMAIT, INIACTHHKY BBIHUMAKT PACCMATPHBAKT MIEHKY B JIYITY ¢ LENIbK BbIABICHHS
MeXaHH4eCKOTO NMOBPeKISHHUA (TPELHHBI, OTCIaUBaHKA).

Ecnu ykasaHHble De(eKTbl OTCYTCTBYIOT, TO HCMBITAHHE NOBTOPSAIOT YBETHUYHMBAs BBICOTY
cOpaceiBaHMA rpy3a Kaxabli pa3 Ha 5-10 ¢M 10 Tex nop noka He OOHapyKaTcs NepBbIe
MOBPEKACHHS TJIEHKH TPH yaape.

IToBTOpHBIE HCTIBITAHKS MPOBOOAT KaskObIH pa3 HA HOBOM Y4acCTKe MIACTUHKU. 14 Kakaol
BBLICOTBI OMPENEIeHHs MOBTOPSIIOT HE MEHee TpeX pas.

ITpouHOCTh NIEHKH NPH YAAPe YCIOBHO BBIPAXKAKOT HHCIOBLIM 3HAYEHHEM MAKCHMAJIbHOM
BBICOTBI B CAHTHMETPAX, [PH MMAJAEHHH, ¢ KOTOPOH IPy3 ONpPEAEeIeHHONH MaCcChl HE HAHOCHT
MeXaHH4eCKHX MOBPeKICHUI NIIEHKe HCIBITYeMOro odpasua.

Brisoa.



PELIEH3UMA
Ha xOMnNneKT KOHTPONIBHO — OUEHOYHBIX CPEACTB NO YyUeOHON AWCUMIIMHE
OIl. 05 CtpoutenbHble MaTepUalbl U UX U3JCNUS
s CMEUNATBHOCTH
08.02.10 CTpoUTENbCTBO XKENe3HbIX HOPOT, MyTh M MYTEBOE XO3SIHCTBO.
Kontponbho — ouenouHsle cpeactsa (ranee KOC) paspabortaHsl
bopuakosoit H.H. npenoaasatenem ¢unnana Cam I'YIIC B r.Prueso.
Komnnekt KOC BkntouaeT B cels cnenyiollle NEMEHTHI:
I .ITacnopT KOMNNEKTa KOHTPOJIBHO — OLUEHOUHBIX CPEICTB.
2.Pe3ynbTaTbl OCBOEHUSA Y4YeOHOW AMCUMIUIMHBL, NOANEKAILNE NPOBEPKE.
3.0ueHKa OCBOEHHA Y4YeOHOW AUCLMUIIIMHBI.
3.1.DopMbl ¥ METOIbl OLIEHHBAHMUS.
3.2. Koauphuxatop OLEHOUHBIX CPEACTB.
4,3anaHus A OUEHKU OCBOEHHS JWCUMIUIHHAL,

B coorsetcTBUM ¢ PI'OC CIIO KOMMOIEKT KOHTPO.IbHO — OLEHOYHBIX CPeACTB
ABJISIETCS  COCTABHOW  YAaCTBKO  HOPMATHBHO — METOAMYECKOro  olecrnedyeHus
CHCTEMbl OLIEHKM MOATOTOBKU creuuanuctoB cpeaxero 3pena (ITTICC3).

[lacnopr KOC wumeer cogmepkaresibHble CBf3y OOLIMX M MNPO(PEeCcCHOHANBHBIX
KOMIMETEHLUHA ¢ KX  KOMINOHEHTAMW  (3HAHUIMM, YMEHHSAMH, 3JEMEHTAMU
NPaKTU4ECKOTO ONbITa) B KOHTEKCTE TpeOOBaHMH K pe3yabrataM NOAMOTOBKU NO
nporpamme CTpOUTENbHblE MaTepuanbl W W3AEAMS ONpelened BHA AaTTeCTALMU
A8 OUEHKM pe3yabTaroB noarotoBkd no gucuuniumde OI1 05 CtpoutensHsie
MaTepUaibl M UX M3AENUS, POPMbI KOHTPONS W OUEHUBAHMSL. Ilpu nomouuu
KOC ocywecTBaseTcss KOHTPOOb W YIpasieHHe NpoLeccoM npuodpeTerus
oDyuaroluMncs  HeoOXOIAMMbBIX  3HAHMM, yMeHMH, MPaKTUYECKOro  OnblTa U
KOMNeTeHUUH, onpeaeneHHsix  OIOC CITO no  cneudanbHocty 08.02.10
CTpOUTENBLCTBO  KENE3HBIX  JOPOI, [Iylb M TNYyTeBOE XO34HCTBO B  KadyecTse
pe3ynbTatoB ocsoeHne aucumnanubl Ol 05 CTpouTenbHble maTepuansl U HUX
U3IENNA.

KOC cootBeTcTBYeT oOs3artensHomy MuHumymy coaepxanus O®IOC CIMO no
cneunansHoct  08.02.10 CTpouTenscTBO  Kenes3HbIX JAOpOor, MyTh Y MyTeBoe
XO3AWCTBO, MOKET ObITh HCNOAB30BAH B Y4eOHOM Mpouecce MpenogaBaTensiMH B
pamkax M3ydeHus aucuuniunHst Ol 05 CrponTenbHble mMaTepuanbl U HUX U3JIETHUA

Perienszent: ¢ z E.B.f'pomaxosa,
npenonasatent ¢unuana Cam FYIIL B r.Pruuieso



PELIEH3MA
Ha xkoMIIeXT KOHTPOJIbHO — OLIGHOYHBIX CPEACTB TO y4eOHOH AMCHUIUIMHE
OIl. 05 CtpouTenbHble MaTepualibl U UX U3AETU
JUIA CHIELHANBHOCTH
08.02.10 CtpoutenbcTBo Xene3HbIX JIOPOr, IyTh M IIyTEBOE XO3SIHCTBO.
KourponeHo — oueHounbte  cpeactBa ( ganee  KOC) paspabotansl
bopuakosoii H.H. npenoaaBarenem ¢unuana Cam I'YIIC B r.Pruineso.
Komnnexr KOC Bxmoyaer B cebs ciienyroliue 3JE€MEHTHI:
I.ITacopT xOMIJIEKTa KOHTPOJIBHO — OLIEHOUHBIX CPEACTB.
2. Pe3ynbTathl OcBoeHHMs yueOHON AMCHUMIUHLIL, NOISKALUE [IPOBEPKE.
3. OueHka OCBOEHHS y4YeOHOH NWCIMIUIMHEL
a. @OOopMBI U METOAb! OLIEHHBAHHUS.
b. Konudurkarop OLEeHOYHBIX CPEACTB.
4. 3aganua 118 OLUEHKM OCBOEHMSA IUCLMIUIHHBL
B coorerctBrn ¢ ®PI'OC CIIO KOMANEKT KOHTPOJIBHO — OLIEHOUHBIX
CPEACTB  ABIAETCSI  COCTABHOM  4YacThi0  HOPMATHBHO — METOAMUYECKOro
obecneyeHrss CHUCTEMBl OLIEHKM [OATOTOBKM CHELUATWCTOB CpeIHEero 3BeHa

(TITICC3).

ITacnopt KOC UMeeT coJiepKaTeNbHbIe CBA3H o01mmx U
NPOQECCHOHANBHBIX ~ KOMIMETEHUMH ¢ MX  KOMIIOHEHTaMH  (3HAHMAMH,
YMEHUSIMH, JJIEMEHTAMH TIPaKTHUECKOrO OIBITa) B KOHTEKCTe TpeOoBaHUM K
pe3ynbTaTaM MOAFOTOBKW MO MO IporpamMme MeTposIorus, CTaHAAPTH3ALUS U
cepTH(UKauus, OnpeieNeH BHI  aTTeCTAUMH il  OUEHKH  PEe3yJbTATOB
noarotoBkd no gucuumnuHe OIL 05 CtpouTenbHble MaTepHaNBl H HX H3JENus,
(GOpMBI KOHTPOJIA W OLCHWUBAHHSA. ITpu nomomwn KOC ocyuiecteasieTcs
KOHTPOJb M  YNOpaBi€HWe  MPOLECCOM  INPUOOPETEHUss  OO0yHarOIAMMUCS
HEOOXOMUMBIX 3HAHWH, YMEHUH, NMpPaKTHYECKOTO OIBITa H  KOMIETEHIHIA,
onpeneneHuprx  OI'OC CIIO no cnerumansHocty 08.02.10 CrpoutenscTro
XeJEe3HbIX JOpor, MyTh M MYTEBOE XO3sHCTBO B Ka4yeCTBe pe3yNbTaTOB
ocsoeHue aucuumirHel Ol 05 CtpouTenbHele MaTepuanbl U MX H3LeTUS.

KOC cootBercTBYeT 00s3aTensHOMY MHHHMyMY cogepxanus OI'OC CIIO
no cneumansHocTd 08.02.10 CTpouTtenscTBo >KeIE3HBIX AOPOT, NyTh U IIYyTEBOE
XO3HCTBO, MOXET OBITh UCIONb30BAH B y4eOHOM MpoLEcce TpeTofaBaTeIsIMu
B paMkax H3ydeHus avcuumianHel OIT. 05 CTpouTenbHble MaTepuanbl M X
3 G IE|

Penenzenr: é:; 3.B.bepatoruna,
npenoaasatens 1 xkareropuu I'BIIOY CO «PITI»



