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EN 12390-9:2006 Testing hardened concrete - Part 9: Freeze - Thaw resistance
- Scaling (Vicneianwe 3ateepaeswero Gerowa. Yacte 9. Moposo- u
MOPO30CONECTONKOCTS. BLIBETPHBaHNE);

*Hoctyn & W 3apy6 3nect
W anee M0 TEKCTy, MOXHO NOMyMTb NePeWAR MO CCbiKe Ha  caiiT
hitp://shop.cntd.ru. - MpAMeNaHYe MITOTOBUTENS Gadbl AGHHbIX.

ASTM C 666-2008 Test Method for Resistance of Concrete to Rapid Freezing
and Thawing (Meton onpedenesss CTOMKOCTH Getosa K  GbICTpOMY
3AMOPIIUBAHVIO M OTTAMBEHMIO):

ASTM C 671-94 Test Method for Critical Dilatation of Concrete Specimens
Subjected to Freezing (MeToR onpeaeneH# KpATMHECKOTO PACILIPEHIS BETOHHBIX
06pasLoB, NOABEPIAIOLIXCS 3aMOPEHVIBaHMTO);

ASTM C 672-98 Test Method for Scaling Resistance of Concrete Surfaces
Exposed to Deicing Chemicals (MeTon onpeaenessi CTOMKOCTU M0BEPXHOCTH
Gerowa K TIpw XparieH pearenTax).

TepeBoa ¢ aHTTMICKOTO sabika (en).
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HacTosumii crannapr Ha Txensie,

erkie U NNOTHSIE CUIVKATHBIE GETOHbI, B TOM MCTIe Ha GETOHbI AOPOXHBIX 1
39POAPOMHLIX MOKPLITHY, GETOHbI KOHCTPYKUWIA, 3KCTIYaTUPYIOLMXCS B YCOBHUAX
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MaTepUarioB 1 TEXHONOTWIA U3TOTOBTIEHHS GETOH, @ TaloKe MU KOHTPOMe KauecTea
GeTOHa U3ENW/E 1 KOHCTPYKLIL

2 HopmaTuBHbIe CCbINKK

cranpapre cobinku Ha
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[OCT 577-68 VWavKaTOphi 4acosoro Tuna ¢ uewoii penewnsi 001 mm.
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3.180ma Boaa, comm 8
Konwece 5 r/n u Gonee.
Mopckas BOAa SIBNSETCA ORHIM 13 BU0B MUHEPaNU30BaHHON BOAb

Getona: C

HACHILIHHOM  PACTBOPOM COTM  COCTOSIHAA  BLIAGPHUBATL  MHOTOKPATHOE
3aMOpaWBaHYIE U OTTaUBAHME 63 BHELUHIX NMPUIHAKOB PASPYLISHHS (TPEUMH,
CKOMOB, WWeyLUeHYIS PeGep OBPA3LOB), CHINKEHAS MPONHOCTH, U3MEHEHHS! MACCH! 1
Apymx ’ s A

3.3mapka GetoHa no Mokasatens

GeToMa, COOTBETCTBYIOUMA WCTly LWKNOB 3aMOpaXMBaHMsi W OTTauBaHus

0Gpa3LOB, ONPeaeneHHOMY NPH VCTILITAHAN GA30BLIMMA METORAMM, NP KOTOPbIX
Getora,

B HODMADYeMbiX NEAENax W OTCYTCTBYIOT BHELLHAE NPUIHAKM DAIpyLIeHUS

(TpewLyHI, cKoM, wenyueHite peGep 0GpaLios).

4mapka GetoHa no i F: Mapka i
ﬁerona enaTanord 5 BUBOMACILERHOM COGTOR, (Ve seronos ~ROpONHBIX
1 33POIPOMHIX MOKPHITHIA, & TaloKe GETOHOB, SKCTYATUDYEMBIX NpW BOIASACTBNN
MUHEPANM30BaHHO/ BOR

3.5mapka Gerowa no i y: Mapca no i
GeToHa A0POKHLIX 1 BIPOAPOMHBIX MOKPLITA 1 GETOHa, IKCTINYATUpYeMOro M

i i Bombl, U NPy McnbITaHMN
06pa3li0B, HACHIULIEHHbIX 5%-HbIM BOAHbIM PACTBOPOM XIIOPWAA HATPH.

MKN MCTbITaHMs: COBOKYTHOCTL ORHOTO NEPUORA 3AMOPAXUBAHAA 1
oTTaNBaHR OBpa3Le.

3.7 ocHoBHbIe 0Bpasuer: OGPasLbi, NPEAHAIHAMEHHbIE AR OnpeaeneHvs
nocne

33/1aHHOIO YMCIIA UMKIIOB 3AMOPEXVBAHMS 1 OTTANBAHN,

3.8 KOHTRONLHBIE 0BpPasUbI: OBGPasLb, NPeaHasHaYEHHbIE AN onpeaeneHvs
nepen  Havanom

UCILITaHVS OCHOBHIX OBPALIOB.

Ouetika vena ykros
3aMOpEXUBAHVS W OTTAUBAHWS GETOHA, MM KOTOPOM XapaKTEpUCTUKM GeToHa
0CTalOTCS! B HOPMUPOBAHHLIX NPEAENAX, @ Takie OTCYTCTBYIOT TPeUMHS, CKOMbi,
wenywenvie peGep O5Pa3LIoE.

3.10kp cHkeHe obpasuos:  Chinenve

oBpasios npu i R0 3HavieHwi, npn
KOTOphIX B c vensiTanus
06paauios.

4 O6wme NonoxeHus

i cTanpapt MeToas!
MOPO30CTOMKOCTH:
- 6a30BbIE METOLIbI MPM MHOTOKPATHOM 3AMOPEAUBAHIV W OTTAHBAHIA
Nepasifi - ATIA BCEX BUAOB GETOHOB, KPOME GETOHOR ACPOKHLIX U 3IPOAPOMHAIX
FIOKPLITWIA Y B6TOHOB. & yorosusx
MUHEPANM30BaHHOM BORG,
BTOPOVE - /A GETOHOB AOPOXHLIX M G3POAPOMHLIX NMOKPLITWA W ANA GETOHOB

8 yonoasx
sosi;
MeToas! npu W oTTausaH:
BTOPO - 471 BCEX BA08 GETOHOB, KPOME GETOHOB FOPOXHbIX H 33POTIPOMHEIX
NOKPBITUIt 1 6ETOHOB B ycrioBusiX

MUHEPaNI0BAHHOM BOALI, NETKWX GETOHOB MApOK M0 CPeaHeil MnoTHOCTH Metee:
D1500,

TPeTWit - ANA BCEX BU0B GETOHOB, KPOME NETKIX GETOHOB MapOK Mo CpeaHeit
nnorHooTA  ewee D1500. [lonycKkactcA  MPUMEHEHWS APYIMX  MeTOROB

onpeneneHI Mapok GeToHoB Mo IpM yenoB o6
nepexona 8 c B
TapUPOBKI MPEAAIAEMONO METOIA M0 OTHOLUHO K GA30BHIM METOZaM.
O6pasusi, i

42 Tpn pa:paﬁoTKe NPOGKTHON 1 MCTIOTHATEbHO  AOKYMEHTAUAM Mt
K Getony o crepyeT ykasbisarh

Mapky GeTowa no MoposocToiikocTu Fy unm F,

4.3 Ycnosus i ans Vi 6eToHoB B
33BUCHMOCT OT WGTIOb3YEMONO METOA W BWA GETOHOB NPAHUMAIOT N0 TABNMLLE

Tabnuua 1 - Yenoans i npu i
Meton  u||Ycnosus ucnsiTaHms Bua 6eToHa
wapka
GeToHa no
Mopozo-
CTOMKOCTH
Cpena Cpena  w[Cpena w
HackiweHs || Temne- Temne-
parypa patypa
3avopa- | orravsanus
HBaHS

Basosbie MeToas!

Mepebiii | Boga Bospyuwas, | Boaa, Boe Bumbl  Gerowos,

T MUHyC (20:2)°C | kpome Getonos

1 (18£2) °C 0POKHBIX "
23pOapOMHLIX
nNOKpLITWA M GeToHoB
KOHCTpYKLW,
aKkennyaTupyloumxea
npu eicTaN

p A
MUHEpanuaoBaHHOI
oLl

Bropoi F, || b || Bosayusas, | S%-Hui | BeTons Aopoksbix
BoAHBII MuHyC BORHBIA || 30POAPOMHBIX
pacteop  [[(18:2)°C [ pacteop | mokpsiTait 1 Getoml
xnopuga xnopnga || koHcTpyKkuMiA,

Harpua Harpus, aKkennyaTupyloumxea
(20:2)°C || npn pewcTaAn
MUHEpanuaoBaHHOI
oLl

YeKopeHHbie MeToabi

Bropoi || 5%-Huiit anymuan 5%wwii  [[Bece ewa  Getowos,
BOHLII My BopHui [ Kpome Getoros
pacteop ms+2)°c pacteop || Aopoxebix "
xnopuga xnopnga | aponpombix
Harpus Harpus, nOKpLITWA,  GeTowon

(20:2)°C || KomoTpyKuWi,
aKkennyaTupylowpxes
npu AeicTaN
MUHEpanUIoBaHHOI

BOA, U NerkyX GeToHos
Mapok no  cpeawedt

nnoTHoCTH vetee
D1500
Tpetwih  ||S%-Huiit  ||5%-Huii  |[5%eiii [[Boe  ewabl  Getowos,
BopHb | BOAHBIA BORMBIM || KpOMe nerkux Gerowom
pacteop  [pacteop [ pacteop | mMapok no  cpeaweii
xnopnga || xnopuaa || xnopusa || nnotocTn veee
Harpua Hapis, warpus, | D1500
MuHyC (20:2)°C
(50:2) °C

Mpu %
6330BLIMA 1 YCKODEHHBIMA METORAMM, B KAYECTBE OKOHUATENbHLIX MPUHUMAIOT
Pe3yNbTaTbi, MOnyHeHHbIe Ga30BLIMM METORAMM.

4.4 OnpepeneHye MOPOSOCTOMKOCTU GETOHA HAWMHAIOT NOCMIe AOCTYKEHUR
6GeToHom Bospacta. U obpaatios, 13 GETOHHbIX
11 Xene30GeTOHHBIX KOHCTPYKLIWY, NPOBOAAT B NPOEKTHOM Bo3pacTe. Mpu Gonbluem
BO3PACTE KOHCTPYKUMIA YKA3LIBAIOT CPOK SKCMNYaTaUMM GeToHa.

45 Cpencrea vamepenws, "

fipw e crannapta n
RO BITb IOBEPEHI 1t ATTECTOBAHSI B YCTAHOBIIGHHOM NOPRAKS.

4.6 OBpasuis! uaroToBMAIOT B popmax no FOCT 22685,

4.7 OBpasubi WIOTOBNFIOT W MCMBITHIBAIOT Ha CaTWe cepuamn no [OCT
10180, Kaxayio cepuio 0GpasLios W3fOTOBMAIOT U3 OBHOW U TOW Xe NpoGh!
GeTOHHOI CMECH U XpaHsT B HOpMansHbiX yCrosusix no FOCT 10180. Ouerky
CpenHei MPOMHOCTU W KoSXPMUMEHTa BapUaLMA MPOMHOCTM GeToMa B cepui
NPOBOAST M0 BCEM MCTIBITAHHbIM OBpa3Liam o 5.2.4.2.

4.8 MpoBbi GETOHHOI CMECW AR U3TOTOBNeHNs 0Gpa3LoB oTGupatoT no FOCT
10181

4.9 Pasmepsi 0GpasLos Ans 8
Tabnuue 2.
TaBnuua 2 - Pasmepsi 0GPa3LOB AN ONPEAENEHHS MOPO3OCTORKOCTH
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Meron vensiTarutii Paavepsi 06pasLos, My
Mepasiii 1005 100x 100 urm 150 150 150
Bropoii 100x 100x 100 ww 150 150 150
TpeTwit 1005 100x 100 wrm 150 150 150
Unero o6pasuios ana i s ot merona

MOPO3OCTOMKOCTH MPUHAMAIOT 10 TaGnMLe 3.
TaGnuua 3 - H4cno 0GP0 AN MCTbITaHMI

Mere onpepenenys | MuhumansHoe Ycrio 06paaLios B cepui, .
MOPO3OCTOIKOCTH

KOHTPOMBHEIX OCHOBHbIX
Mepasii 6 12
Bropoit 6 12¢
Tpetwit 6 6

* Tlp NPOBEAGHUM UCTILITHMI OBPA3LOB AO PAIPYLIGHUS YMCTIO OCHOBHBIX
oGpasuos  creayer TaK, uTOGbI
VCTIBITaHMA A0 MAKCUMATIBHOMO YMCNa LWIKIOB, Gonee KOTOpOro HaBMionaeTcs

chinkeHite obpasuos u (nm)
0SBV TpeLLVH, CKONOB, WeMYWLHUA PeGep OBPaJLios.

4.10 OBpasLibi AN VCTILITaHHS He AOMHS! MMETb BHELHYX AeceKToB. Pasbpoc
3HaueHIi NNOTHOCT OTAENBHLIX 0GPA3LIOB B CEpYM A0 WX HACHILLIEHNS HE AOTKEH

npesbiwarh 30 kifm3
4.1 Maccy 0Bpa3Lios ONpeREnsIoT ¢ NorpewHocTIo He Gonee 0,1%.

412 KoHTponsHsie 0Gpasubi GETOHa Neped UCTBITaHMeM Ha MPOMHOCTb, a
OCHOBHbIE OGPALib MEpef 3aMOPaXVIBaHUEM HACLILAKT BOROH WM 5%-Heil
BOAHLIM PACTEOPOM XTIOPUAG HATPUA TEMNEpPATYPOV (20£2) °C

15 HaCbILLEHMs! 06Pa3LLbl MOTPYXAIOT B BOAY WM PACTBOP X1IOPUAA HATPHS! Ha
1/3 Ux BLICOTI Ha 24 4, 3ATeM ypOBeHb BOASI W PACTBOPA MOBLILAIT A0 2/3
BHICOTLI 0GPa3LOB U BLAEPXUBAIOT B TaKOM COCTOSHMM elie 24 4, Nocre Yero
0GpasLLE! MOMHOCTIO NOTPYXEIOT B BORY WM PACTROP Ha 48 Y Tak, 4TOBh! YpoBeHs
HAQKOCTH GiN BiLle BEPXHE raKi OBPA3LIOB He MeHee e Ha 20 MM,

4.13 YICTIO LMKIOB MCTILITaHWA OCHOBHBIX OGPA3LIOB GETOHa B TeueHMe ORHX
CYTOK [OKHO GbiTh He MeHee 1. VICTbiTaHus CrieayeT BeCTU HenpepsisHo. Mpu
BLIHYXAEHHbIX M1EPEPHIBAX B WCMbITAHAN OGPasUbl AOMXHbI XPAHATBCA B
CTOSHAN B i Kamepe

XONOaWNbHIKe NpU TemnepaType He Bbile Mumyc 10 °C: NPU UCBITaHAA NO
NIepBOMy 1 BTOPOMY METORaM OGPAllibl CrIEAYET XPaHMTh YKPLITBIMM BIEXHO
TKAHBIO AR 3AUMTHI OT BHICHIXaHIR, NPU UCTILITAHA 11O TPETLEMY METOAY - B 5%-
HOWM BOAHOM PACTBOPE XTIOPHAG HATPYS.

4.14 CoOTHOWeHME MEXQY 4/CTIOM LWKTIOB MCTITAHWA 1 MApKOii GeToHa o
MOPOIOCTOMKOCTH MPUHMMAKOT 10 TaGuMLe 4.
Tabruua 4 - COOTHOWEHME MEAIY YCTIOM LWKIIOB VCTILITaHWIK 1 MapKoi GeTora
110 MOPOIOCTOKOCTH

23POAPOMHLIX
MOKPLITHI, GETOHOB
KOHCTPYKUWH,

Metone! Bun Getora Mapkw GeToHa no moposocToiikocTu F; unn Fy 1 4ucno uvknos,
nocne  KOTOPOro NPOBOAAT NPOMEAYTONHOE  MoNbITaHve (A
epTOV) W YMCTIO LMKIOB, COOTBETCTBYIoOlLEE Mapke GEToHa no
MOpO30CTONKOGTH (O YepTOi)

Basossie || Mepasiii| Bce Buabi Getonos,

BIRIR|E I IR I |§ K (|F 5 |5
Kpome  GeToHoB |5 |55 |50 | 75 || 100|150 | 200 || 300|200 [ 500 || 6UO | 500 || 1000
BOpONHBIX "
20pOAPOMHLIX
TIOKPLITHI 1 GETOHOB
KOHCTPYKUMH,
s
MUHEpaN30BaHHO
sone
15*(1 25\ 35|50 || 75 | 100|150 | 200 | 300|400 | 500 || 600|800
25 ||35/[50| 75 | 100|150 || 200 | 300|400 | 500 || 600 800 | 1000
Bropoit | B - -l
POVt || BeToHbI OPOXHBIX 1 A P PN N P B A PR P B
BOPOAPOMHbIX 75 (1100 | 150|200 | 300 || ad0 | 500 [ 600 || 860 | 1500
TIOKPLITHIA 1 GETOHbI
KOHCTPYKUMH,
s
MUHepan30BaHHO/
sone
- |- |- |52 z5 |l 100 150 200|300 | 400 | 500 600 || 800
75 | 100|| 150 || 200 | 300{| 400 | 500 || 600 800 [ 1000
Yoxopensie | Bropon | Bee awant Gerono, |- |- | g | g |5 |5 |5 |5 |5 |5 |5 |5
kpome  Geroros 50 75 (100 150 | 2v0 || 500 || aU0 | 500 || U0 || 5UO|| 1000
BOpONHAIX "

B

MUHEpaN30BaHHO
soae,
GeToHOB CO CpeaHeit
NROTHOCTLIO  Metee

W nerkux

6eoHoB co cpeanen
NMOTHOCTLIO  Metee

D1500
= - = == 120 |3 [l45 ||z5 |l 110 150( 200 | 300
8 [13]120 |30 |45 |75 |[110]150{ 200 300 | 450
Tperui (|Bee suasl Getonos, |- |- |-
kpome  GeToHos [ Too| o Zo  Sho| abo] sbo | ebo | sko | thoo
AOpOXHBIX "
20POAPOMHbIX
noKkpbITWiA, GeToHos
KOHCTDYKUWH,
Muuepanmosawou
some, M menwx

D1500
-l L2 (3 e s |8 |12 |15 |19 |27 |38
Beroust popowix |- - |- |- e e e 5 |5 |5 |5 |5 (5
20pO7POMHLIX 100|150 200 | 300 || 400 | 200 | 000 || w00 | 1500
NOKPLITHA 1 GETOHb!
KOHCTPYKUWY,
8
MUHEpANUa0BaHHO
sone
= - - f- 5 |10 [[20 |37 ||s5 |80 | 105| 155|205
4.15 YenosHsie OCHOBHbIX " Getona,
8 cTannapre, 8 B

416 PeaynTaThi UCNLITaHW AOMKHE GbiTb BHECEHb! B KYPHAN UCTILITAHMN.
OpMa KypHANA MCILITaHWIA NPUBEAEHA B MPUNOXEHNN I

5 basoBble MeToALI ONpeaeneHns
MOpOSOcTOﬁKOL“I’VI




5.1 Mepebiit MeTon
Mpuveuarme - VcrbiTaWve no nepsomy Gasosomy MeTopy NpOBOAST
3aMOpaXUBaHVeM Ha BO3AyXe OGPa3LIoB, HACHILLIEHHBIX BOMIOM, 1 MOCHIEAYIOLIM UX
oTTausaKviem & Boae (oM. Tabnuuy 1).
5.1.1 Cpeactsa i
OGOpyOBaHME AMIA WITOTOBNEHWS, XPAHEHNR W WCTILITAHWA Ha NPOYHOCTH
06pasuos 6eTowa - 1o FOCT 10180,
oy Kawmepa, n
TemnepaTypsl  samopaxviBaHui  MuHyC  (18+2) HepasHomepHocTs
TemnepaTypHoro NoNs B BO3AYXe MOMEIHOTO OGbeMa Kawepsi He [OmKHa
npesbiwarh 3 °C.
BakHa [Ans HACILLIEHWA 05Pa3LIOB BOAOM TeMNepaTypoi (20+2) °C.
BaWHa AnA  oTTameaHus  o6pasuos, 0OOpyAOBaHHas  YCTPOICTBOM,
paTypsl BoAb! (20£2) °C.
noaknank BLICOTO/ 50 MM
TlaGopaTopHbie Becki N0 FOCT 24104 C NOMPELHOCTLH0 BIBEILMBAHNR +1 T.
CeTuarblii KOHTeliHEp ANIA PA3MeLLEHNS OCHOBHBIX OBPAALIOB.

CeTuaThiii CTeNNaxX AMiA PasMeLLIeHIs 0GPa3LIOB B MOPOIUTILHOW KaMepe.
Bopa no [OCT 23732 ¢ coneii He Gonee 2000
wrin,

5.1.2 MoAroToBKa K NPOBEAEHMIO MCTLITaHWIA

5.1.2.1 O6pasis! GeToHa U3rTOBNSIOT B Gpopmax no FOCT 22685,

5.1.2.2 KOHTPONbHLIE 1 OCHOBHbIE 0GPa3LIE! HACHILLAIOT BOAOV M0 4.12

5.1.3 MpoBeaeHme UCNLITaHWiH

5131 HachiueHHble BOROW KOHTPOMbHble 0GpasLisl U3BMeEKaloT 13 BOAL,

06TVpaloT BNaXHON TKaHbI0O M WCMbITHIBAKT Ha cxatwe no[OCT 10180 ¢
06paBoTKO/ peaynbTaTos 10 5.2.4.

BapUaLWt NpoUHOCTU NO
copmyne (4). Cepuio 06pasLioB, BHYTPUCEPMIHBIA  KOSGXDULIMEHT sapwaumw
NPOYHOCTU KOTOPLIX MPeBbiluaeT 9%, CHAMAIOT C WMCMbITaHWA U MPOBOMS
VMCNbITaHUS HOBOR Cepyi 05pA3LIOB.

5132 HachileHHble BOJOM OCHOBHbE OGpa3lbi UIBNEKAIOT M3 BOI,

OGTUDaIOT BIEXHOW TKAHbI0 M OMELLBIOT B MOPOIMTbHYIO KAMepy B KOHTEMHepe:

VIV YCTaHABIVBAIOT Ha COTHTHI CTENNAX KAMEPI TaK, HTOBI PACCTORHME MEXAY

crenkamn Bhie 6bino

He MeHee 20 mm. Brmiodaor KaMepy W nOHMXaIOT Temneparypy. HaqanoM
CHMTAIOT MOMEHT wepe wHyC

°C.

5133 WICTO ULMKIOB 3AMOPAXVBAHWS W OTTAWBaHMs, MOCTE KOTOPHIX
ONPEAENSHOT NPOYHOCT NP CHATM 0GPA3LIOB GETOHa, NPUHAMAIOT N0 TaBrMLie 4.

5.1.3.4 O6pasLbl UCTILITLIBAIOT 110 PEXUMY, YKAIAHHOMY B TaGNMLLe 5.
TaGruua 5 - Pexutvibl UCnbiTaHi 06pasLos

Pasmep Pexm vcnsiTanmii
obpasua,
m
3amopaxusaniie Orrauganve

Bpews, 4, || Tewneparypa, | Bpews, u, || Temneparypa,
e venee || °C e venee || °C

100x100x | 25 Manyc (18£2) | 2405 2042
100

150x150x | 35 30,5
150

obpasuos  nerkx
GeToHOB MapoK Mo cpeawedt notHocTi D1500-D1200 yeenuuvsaior Ha 05 4,
mapok D1200-D1000 - ka 1 4, Mapok D900 w metee - Ha 1,5 4.
‘Temneparypy BO3AyXa B MOPOIUIBHOI KaNEpe MIMEPSIOT B LieHTpe ee obbema
B HEMOCPEACTARHHOV BIUIOCTH OT OBPAILIOB.

135 OGpasusl nocne 3amopaxusaksi OTTAMBAOT B BaWWe C BOAOH
TemnepaTypoii (20+2) °C. pi OTTaMBaHMM OGPA3LLI PAIMELLAIOT HA PACCTOSHN
APy OT ApYra, CTEHOK W AIHVLIA BaHHbI HE MeHee Yem Ha 20 MM, Crioji Boabl Haa
BepXHeli [PaHbI0 0BPa3LIa AOTKEH GbiTh He Metee 20 .

Temneparypy Bobl B BaWHe WIMEpSIOT B lewTpe ee obbema 8
HerOCPEACTBEHHO/ BIMI0CTH OT 0GPA3LOB.

5.1.3.6 Boay B BakHe ANA OTTANBAHNA OBPAILIOB MEHSIOT Yepes kaxasie 100
LIVKIIOB NIEPEMEHHOT 3aMOPaXUBAHYS 1 OTTaUBaHNS.

5.1.3.7 OcHoBHble 06pa3Lisl NOCNIe 34AHHOT YYCNA LUKNOB 3AMOPAXUBAHHS 1
OTTaMBAHWS W3BNEKAIOT U3 BORbI, OBTUPAIOT BIIAKHON TKAHBIO M UCTILITHIBAIOT Ha
cxatue no 5.1.3.1

5.1.3.8 My nosiBnedn B npoLecce WcnbITaHwii oﬁpaauca TewwH 1 (unn)
CKOMOB, U (W) LWENYLLGHUR PEGEP VCTLITAHMS MpeKpALLE

5.1.3.9 O6paGoTKy peayrbTaTos UCNITaHMIA NPOBOAST 10 5.2.4.

5.2 Bropoit MeTon

Mpumeuarue - MconbiTaHue no BTOPOMY GaioBoMy MeTOAy MpOBOJST
3aMopaXUBaHyeM Ha BO3AYXe OGPA3liOB, HACHILLEHHBIX PACTBOPOM XNOp:
HaTDW, W NIOCTIEAYIOUMM UX OTTAUBaHMEM B PACTBODE XIOpWIA HATDHS (CM.
TaGnauy 1).

5.2.1 Cpeactea " "
CPeACTBA MCLITaHWA W BCTIOMOTaTeNbHbIe YCTPOicTEa - M0 5.1.1
Xnopua Hatpus o COCT 4233,

5.2.2 MOArOTOBKA K NPOBEACHHIO UCILITAHNS
5.2.2.1 OGpasusi GeToHa U3rTOBNSIOT & popmax no FOCT 22685,

5.2.2.2 OCHOBHbIE W KOHTPONbHbIE OGPA3LI NEPed MCTIbITAHHEM HACKILLAIOT
59%-HoIM BOAHIM PACTBOPOM XTIOpWA@ HATPHS 0 4.12

5.2.2.3 KOHTpONbHbIe 0GPasLisi MIBNEKAIOT U3 PAcTBopa, OGTUPAIOT BAXHON
TKaHb10, BIBEILMBAIOT 1 VCTILITLIBAIOT Ha CXaTHe M0 5.1.3.1.

OCHoBHble OBPasUbl NOCME HACILIGHWA NOQBEPraloT UCTLITAHUAM  Ha
3BMOPAXUBAHYIE U OTTAMBaHWE 11O PEXUMY, NPABELIEHHOMY B TAB/MLLE 5.

5.2.3 MposeneHye ucnbITanwin
5231 OcHoBHble 0GPa3LIbI MOMELLAIT B MOPOSMNbHYIO Kamepy no 5.1.3.

Havarnom 3aMopaXVBaHits CHUTAIOT MOMEHT yCTAHOBNEHV B KaMepe TemnepaTypel
MiHYC 16 °C.

5232 UYICTO UMKOB 3AMOPAXUBAHAA W OTTAUBAHWR, MOCHE KOTOPbIX
ONPEREIOT MPOMHOCTS MPH CAATMY 0BPA3LIOB BETOHa, MPUHAMAIOT N0 TaBIMLE 4.

5.2.3.3 Boawbiii PACTBOP XTIOPUAG HATPUA B BAHHE AN OTTAUBAHIS MEHSIOT
4epes kaxasie 100 LUKIoB.

52.34 OcroaHsle OGpasusl NOCNe NMPOBEAEHNA 3AQAHHOTO “MCNA_ LAKIR
orTausans Marepuan,
06pasua, CHAMAIOT ECTKOW KaNPOHOBOV WETKOA. OBpasLl OBTUPAIOT BNAXHOI
TKaHb10, BIBEILMBAIOT 1 UCTILITLIBAIOT HA CAATHE.

5.2.3.5 O6PaBOTKY PeayNbTATOR UCTLITHMA POBOAST 110 5.2.4.
5.2.4 06paboTKa Pe3yNLTATOR MCTLITaHMH

5.2.4.1 PacCUMTLIBaIOT HaMeHeHYE MacChi 06pasLion An , %, o dropyne

A= 00, ™)
”

e m - Macca 06paILIa A0 JAMOPENBAHUR U OTTAMBAHNS, T

1y - MaCCa 0BpasLLa NOCe SAMOPEXUBAHIS U OTTAUBAHNS, T.
CPeAHEE MaKCHMAMHO AONYCTUMOE yMEHbUGHWE MACCH OBPAILOB HE
ROMKHO NpesbiLaTS 2%

5.2.4.2 OBpaGorky fpOsHOCTM "
OCHOBHbIX OBPA3LIOB BLINONHAIOT B CriE/IyIoUEM NOPSIKE,

PaccunTbiBaior cpeanee aavenue npourocT ey o dhopmyne

X
Hep= % . @

e X; - npouHocTs oaHoro o6pasua, MMa;

1 - \Cno 0BpasLios.

P S, o dopuyne (3)
[OCT 18105:
@)
rae W, - e sguweinix Suwendl WouoeTa Sorous & oo,
ONpEneNsieMblin  Kak  PAaHOCTb  MEKay MAKCUMAMbHBIM W MUHAMATbHbIM
enwmm,mu aaueHUsIMA posHoCTH, MTa;
o - or uucna 3HAYEHUI MPOSHOCTH

GeTowa # B Cepuw, IPUHAMAIOT N0 TaGnLe 6.
Tabruua 6 - KoadxpiumeHT o
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Weno  eausmanix || 2 3 4 5 6
3HaveHui

Koacppiument 113 169 | 206 233 25

Koa(XpyUvieHT BapHaLImm poHHOCTH Fy, PACCHMTHIBAIOT M0 hopmynie

s "
% @

Vn

5243 ONPeQensioT HWKHIOK PaHALy AOBEPUTENLHOMO WHTEpBana Ama

KOHTPOTbHbIX 06Pa3Los Xhy, no dhopmyne

(5)

w XL Ann ocHOBHIX OBPA3UOB MOCHE 3aMOPAXMBAHUA U OTTAUMBAHUA MO
hopmyne

K = xD

5%k, ©

TAe - KpuTepwii CThlopeHTa NpW AOBEPUTENHOA BEPOATHOCTH Z =0,95,
NpUHIMaEMiii 10 TaGnMLLE 7 B 3BBUCHMOCTU OT G UCTIBITYEMbIX OBPA3LIoB.
Tabnuua 7 - Kpurepwii CToionenTa

ncro 06pasuios # 4 5 6

. 3,182 2776 25570
Kputepuin CrutonenTa

OBpaslibl CUMTAIOT BLIEPKABLIMMA VCTIBITAHUE HA MOPOIOCTOMKOCTS, ecrin
cobriofaeTcs cooTHoWeHIE

xLo=09xly (]

5.2.4.4 Mapky GeToHa 110 MOPOIOCTOKOCTU MPUHUMEIOT 1O TaBMLe 4 C yweTom
4CNa LWKIOB, NIpH KOTOPOM @) macchl
He npesbiwaeT 2% u Ha oGpasLax oreyTereyr Tpau, Clor, uenyuere
peGep. fina GeTowa, K no
REKOPATUBHOCTY, U A GeToHa noprlmu F ronioBAmI Aopor u aapoapomos
He [1ONYCKAETCA LeNyWeHWe MOBEPXHOCTM 0Gpasuios. [pumep oBpaGoTkM
Pe3yNbTaTOB UCTISITaHMA NPUBEACH B NPATIOXEHMN [

[ina nerkoro GeToa Mapok no Mopoeocmmcm F50 u meree kputeprem
oueHku CpeaHeii NposHoCTH Ha
CXaTMe  OCHOBHLIX oEpaauos no cpaaneHwo CO cpeaeli  MPOuHOCTbIO
KOHTDOMbHbIX OGPA3LI0B.

MeHbilleHie CPEaHeli MPOYHOCTH Merkoro GETOHa He AOMKHO MpesbiaTh
15%, Npu OTOM wWenyweWe peGep U MOBEPXHOCTW OGPA3LOB  AOMKHO
oTcyTcTBOBATH.

6 yCKOpeHHbIe MeToAbl onpeaeneHus
MOPO30CTOMKOCTU

6.1 Bropoii MeTon

611  McnbiTawue MO BTOOMY  YCKOPEHHOMY  MeTOAy  MPOBOAST
3aMOPaNIMBAHVEM HA BO3JYXe OOPA3LOB, HACHILEHHBIX XIOPWAA HATPWsi, W
NoCreAyIoLyM UX OTTauBaHUeM B PACTBOPE X1OpUAa HaTpus.

6.1.2 YoKopeHHble UCTbITaHAS MO Topouy Meroay npoBoRsT o pery.
npuBeneHHomy B TaGnuax 1w 5 u noapasaene 5.

6.2 Tpemin meTon

Mpueuarue - [pH UCTBITAHAA 1O TPETbEMY YCKOPEHHOMY METORy AMs
HACbILLEHNS,, 3aMOP@XVMBAHUA W OTTaUBAHWS OBPA3LOB NPUMEHSIOT BOAHbIV
pacTaop xriopuaa HaTpHs: (cm. Tanuy 1).

6.2 Cpeactea i
CpeACTBa HCBITaHs U BCTONOraTeSoHe YCTPOACTBA - 10 52.1.
Kamepa pomkHa "

Teneparypel B03Aysa My (50:2) C. HepaBkoneprocts renneparyproro nons
03/1yXe NONIe3HOro OBBEMa KaMepb! HE 10PKHE NpesbiLaTh 3 °C.

S oeT s KoppOAMOIO-CTOIKOMG. MaTepHaTa AN 2enopaBaHIA
pacTBope Xmopwaa HaTpus Kawaoro obpasua. PasMep eMKOCTM JOIDKeH
oBecneduBaTh 330D MEXAy rpaHAMMA 0BPa3LIa 1 CTEHKAMA EMKOCTH He Menee 10
.

6.2.2 MoAroToBKa K NPOBEACHMIO MCTILITaHWIA
TIOAMOTOBKY K NIPOBEAEHHIO UCILITAHHIA POBOAST N0 5.2.2.

6.2.3 MposeaeHHe ucnbITaHwin

6.2.3.1 VicnbiTamst npOBORAT N0 5.2.3 CO CrIEAYIOLYMA OTTHIUAMA

OcHoBHbIe OGPA3LILI NIOMELLAIOT B MOPOSWTISHYIO KaMepy B 3aKpHITHIX CBEPXY
MKOCTSX, HaNONHEHHBIX 5%-HbiM BOQHBIM PACTBOPOM XTOPAA HATDUR, TaK,
4TOGbI PACCTORHME MEXTy CTEHKaMM EMKOCTE 1 CTEHKAMMA EMKOCTEN 1 Kavep!
6biM10 He Mewee 50 MM. TemnepaTypy B 3akphiTOi KaMepe MOHXEIOT A0 MAHYC
(50£2) °C  nopaepxMBaloT B Teverme He Mewee 2,5 4. 3arem Temnepatypy &
Kamepe NosILAIoT A0 TemnepaTypel MaHyc 10 °C B Teenwte (1,540,5) 4, nocne
4ero obpaaubi paswepamu 100x 100x100 MM OTTausaioT B 5%-HOM BoAHOM
pacTEOpe Xopuaa HaTPUs Temneparypoin (2042) °C B TeueHue He MeHee 2.5 4,
oGpastiel pasmepann 150x 150x 150 MM - B TedeHue He Menee 3,5 4.

6.2.3.2 BoaHbiii PacTBOP XNOPWAA HATPUR MEHSIOT B EMKOCTSX Uepes Kaxable
20 yuknos.

6.2.3.3 Mocne 37aHKOMO YWCNA LKIIOB OCHOBHbIE OGPAILIbI OCMATPHBAIOT.
Marepuan, OTAENSIOWLMiiCS! OT 0GPa3Lia, CHUMAIOT HECTKOM KANPOHOBOM LETKOM
OBpasLibl OBTUPAIOT BAXHO TKaHbI, BIBGUMBEIOT W UCTILITHIBAIOT KA CHATHE,
6.2.4 06paBOTKa PeIYNLTATOR UCTbITaHMiA
6.2.4.1 OGPaBOTKY PE3YIILTATOR UCTILITAHWH BLINONHSHOT 110 5.2.4
6.2.4.2 Mapky 6€ToHa 1o MOPO3OCTORKOCT NPUHUMAIOT N0 TaBNLE 4 ¢ yieron
7).

4MCa LHKIIOB, NPH KOTO]
0Gpa3LLoB He NPeBbILLAET 2%, OTCYTCTBYIOT TPeLLMHI, CKOMb i WenylueHie pesep

MpunoxeHne A (pekomeHayemoe). Meton
onpeaeneHua MoOpo30CTOMKOCTU GeToHa no
MN3MEeHeHUIo AMHaMMYeckoro Moayns
YNpYrocTu U1 cKOPoCTH ynbTpa3sByka, Unu
Aedopmaumin

Mpurowerine A
(pexomerayemoe)

Mps B P
ANS ONPENEneun MOPO3OCTOMKOCTH OGPasLiOB GETOMa MpM  MHOTOKPATHOM
3aMOPEVBAH W OTTAMBAHUU IO PEXUMEM NEPEOTO MM BTOPOTD, UM TPETHETD
METOa C OLIGHKO/ COCTOSHIR OBPa3LI0B B ABUCHMOCTH O MIMEHEHUR IHaNEH
AVHEMUHECKOTO MORYTH YTIPYTOCTU WM CKOPOCTM YBTPa3Byka, WMt IaweHs
Ans 06pasLios, 8

Ton
VIV OTOBPAHHBIX M3 KOHCTPYKUMT.
A1 Cpencrsa i
OBopya0BaHye AN M3TOTOBNEHAS, XPaHEHIS U UCTILITaHIS 0GPa3LIos GeToHa -
10 [OCT 10180,
Moy Kamepa, "
TemnepaTypb, ykasaHHo/ B Taﬁnnue 1.
aHHa AR HackilLEHNS O
BawHa ana  oTTauBaHus oﬁpa:!umz, oBopyaoBaHHas  yCTPOWCTBOM,
paTypbl BOMbI WM BOAHOTO pacTsopa

XopHRa HaTpuA (2042) °C.

noaknaakw BBICOTO/ 50 MM
Becki no [OCT 24104 ¢ 1
MpuBopsi  Ans  wamepenis paryp
Tepmonapsi ¢ Wamepenus +1 °C.

VCTaHoBKa Wi pHGOpLI ANIA BO3GYKIEHHS NOMepeNHsIX KoneGaHMin oGpasia
W1 M3MEpEHIR YaCTOTHI COBCTBEHHbIX MONIepedkbIX koneGarwii & npeaenax ot 100
2010000 Iy

2 wawepen obpasiios, w3 uratvea
no[OCT 10197 0[OCT 577 ¢ vamepennsi £0,01
MM, WM CKOGa C OTCUETHbIM ycrpomctzom no[OCT 11098 ¢ MOMeLHOCToI0
wawepe s 0,012

CTepMeHb w3 i cTanu no
[OCT 5632 K ycTpoiicTay AnA uMepeHns Aedpopmauwii. [imHa cTepxos AomiHa
6biTb paBHOi AMKe 0GpasLa.

GOp ANA ONERENeHMs CKOPOCTW yrbTpaseyka B Gerowe. [wanaiow
V3MEpeHIS BpeMeHI PACIPOCTPAHEHNS YbTPa3ByKOBLIX KoneGarMi or 20 40 1000

EMKOCTU /U7 3aMOPaXUBaHis 06pasiios. MATepHan eMKocTeii AOmKeH GoiTh
ReOpMMpYeMbIM  (MCKIIONAIOUMM  AaBMeHWe fbga  Ha  obpasel  npu

aamopavBaHum)
CeTuarsiii KOHTe/iHep AN PAIMELLEHVA OCHOBHLIX 0GPA3LIOB B MOPOIMIBHOI
Kamepe.
CeTuarsii CTennax ANA PAIMEILEHMA OCHOBHLIX OBPAILOB B MOPOIMTBHOI
Kamepe.

Bopa no [OCT 23732 ¢ coaepianviem pacTeopAMix coneit He Gonee 2000
wrin.
Xnopua arpus no FOCT 4233
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A2 OBpasiibl ANs UCNbITaHWi

A21 Uacro OBpasiioB AMIR VCTLITaHWA AOMXHO GbiTh He Meree lecTu.
OBpaslibi U3TOTOBMRIOT 13 GETOHHOM CMecH B NAGOPATOPAN W OTGWPEIOT M3
100 100x 300 (400) MM u3roTOBNSHOT

pasLLI-Np)
& naGoparopun & Gpopmax no FOCT 22685.

M13r0TOBNEHME U XpaHeHye OGPa3LOB MPOBOAST B HOPMANHIX YCTOBUSX N0
rOCT 10180

A22Vs i o [OCT 28570 anvasksim
KepHbl AUaVeTpom o1 60 40 150 M. V13 KEPHOB U3rOTOBNRIOT OGPA3LILI-LMMHAPL
BHICOTON 34 [vaveTpa kepHa (an M:Mepe»mu cropocTn yneTpasayka - 1-3
avaverpa). Wa X wapenu

Aonyciaetca oT6MpaT oﬁpaauh\ pa:oMepaMM momoo 150) MM 1 TonupHOR,
PaBHO/ TonuyHe Wapenus Wi

06pasLoB HItKE BREXHOCTH Sorona & Koncmykuww, U3 KOTOPOVi BbipesaHs!
0Gpaslibi. [U1R 3aLWTL OT BLICHIXGHASI OTOGPAHHBIE U3 KOHCTPYKLMM 0Gpaslibi
NIOMELLBIOT B MOMMITUNEHOBbIE NAKETb! T SAUMLLAIOT APYTUM CTIOCOGOM.

A2.3 OBpasubi AN vavepenws AebopvaLi ocHawaioT penepamn no FOCT
82690, nyHKT 4.22.31, pucynok 13. B 0BpaaLisl, MIrOTORNSEMIE B NaGopaTopuH,
Penepsi yCTaHaBIMBaIOT, 3aKpeNmAA WX & opMax. B 0BpasLil, OToBpaHHLIE M3

i, penepel Ha i cmone B

nyHKW

A24 [In7 vamepenusi TemnepaTyphi GeToHa B LeHTpe 0GpasLa ucronsayior
O6pasel GeTOHA, GHAMOMMHbIA OCHOBHbIM OBPa3LaM, C OTBEPCTVEM ANS
YCTaHOBKM 1aTyMka TeMnepaType!

A3 MNposepnexne ucnbiTaHui

A3.1 1o Hauana MenbITaHA 0GPa3LbI HACKILIAIOT N0 4.12 BORO WM 5%-Hbim
BOMHLIM PACTBOPOM XfOpWa HATPUA TemnepaTypoii (20£2) °C. Opasul
B3BELMBAIOT, ONPEAENSIOT AMMHY OGPA3LOB WM CKOPOCTH YNTPassyka, Wit
4CTOTY COBCTBEHHbIX NONEpeuHbIX KoneBakwii 05paaLios.

A32 [In wsmepeHus TemnepaTypel B oGpadel GeToa yCTaaBfMBaloT
TeMNepaTypHbIi AATHK, NIOCITe Hero 0Bpadel C AAT4HKOM MOMELLAIOT B CopeauHy
MOPOSUTISHOM KaMepbi.

A3.3 B 3aBMCAMOCTM OT peXAMA WCTbITaHW (N0 NepeoMy, BTOpOMY WA
TPETbeMy METOAY) HaCHILLIEHHSIE BOROV MM 5%-HbiM BORHEIM PACTBOPOM XTIOPHAa
HaTpiUs OGPA3LISI PAIMELLAHOT Ha CTETEXAX MOPOSUTLHO/ KAMEPb W OMELLAHT
B EMKOCTA C PAcTBOPOM XTOPWIA HATPUA, KOTOPbIe YCTAHGBIMBAIOT B
MOPOSMIEHYIO KaMepy.

A3.4 3amopaxuBaHue 1 OTTaUBAHME OGPA3LIOs MPOBOAST 10 PEXVIMY NEpBoro,

BTOPOTO WM TpeTbero metopa (cM. Tabmauy 1). [popomKuTensHOCTH
W orTaveaHus 8 or

pasmepa oBpasLios 1o Tabnmue 5. [ 0Gpa3LIOB MAHIMANHEIM pasmepom 60-100

MM, OTOGPHHBIX 13 KOHCTPYKLIWA, NDUHUMAIOT TOT e PEXUM, YTO 1 ANs 0GPasLion

pasmepamit 100 100x 100 mm.

A35 Mocrie 3ajaHOrO W/CMA WWKNOB 3AMOPEXUBAHMS U OTTaWBaHwA
ONpedensiOT ATMHy 0GpalLOB WM CKOPOCTb YNLTPasByka, WIWM 4acTory
COBCTBEHHLIX NONIEPeUHbIX KOneGanwit 0paalios. UACHO LVKNIOB NPMHAMAIOT N0
Tabnuue 4.
Mpumeuarine - B cryuae ecnv Mapka GEToHa N0 MOPO3OCTOKOCTH He 3anaKa,
VCTIBITaHUA NPOBOAST NOCNIEAOBATENSHO NPU HMCTIE LIMKIOB, YKA3aHHbIX B TaBMLE
o p aHavei YKasaHHbiX B
AS.

A3.6 lpu MCTITaHAN MO NIEPEOMY 1 BTOPOMY METOZAM BORY W PacTeop
XN0pWa HaTPWA B BaHHAX ANA OTTaMBAHUA MeHSIOT Yepe3 kaxasie 100 Luknos
3BMOpEXVBAHVS W OTTANBAHNS. TpH MCTBITGHAN N0 TDETHEMY METOZY PAcTBOp
XII0pWAa HATPYS B EMKOCTSX MEHSIOT Hepes Kaxabie 20 UVKNOB 3aMOpaXUBaHHS 1
orTauBans.

A3.7 Tpi NOBTOPHOM YCTAHOBKE B KAMEpy PACTIONIOKEHME OGPA3LLOB B Kaepe
MeHsiOT. PagHOCTb TemnepaTypbl B OTAEMbHLIX 30HAX MO OGBEMY KaMepbl B
CepeavHe Nepuona 3aMopaxMBaHHs: He AOTXHA PesILIATS 3 °C.

A3.8 MonbiTaHwn MPONOMHAIOT /10 YMEHSLUEHAS MACCH! 0GPasLos Ha 2% win
VBenMeHUs M1 05Pa3LoB Ha 0,1%, W CHIKEHUS CKOPOCTH YTPA3ByKa npit
CKBOSHOM  MPOJOMHOM NPO3BYuMBaHW Ha 15%, WM RO yMeHbleHus
AVHAMV4ECKOTO MORYI: YIPYTOCTH Ha 25% WCXOAHOTO 3HAUEHNR.

A3.9 Tpu MIMEPeHA MACCHI 1 ANMHBI OGPA3LOB, CKOPOCTU YrbTpaseyka u
[VHaMMYECKOro MOAYNR YIPYrocTY 06pasLibl OCMaTPUBAIOT 1 OTMEMaIoT AedeKThl.

Tpu MOSIBNEHMN TpEWVH, CKOTIOB W LeNylWeHsi peGep OBpalibi CHAMAIOT C
ensiTaHmi

A3.10 Mpu nepepsisax B MCMbITAHMM OGpadubl CriEAyeT XpawuTb &
3BMOPOXEHHOM COCTOSHMM 10 4.13,

A4 OBpaBoTKa PeaynbTaTos MCNbITaHMi

A4.1 [Innamuseckmit Moaynb ynpyroc

[IMHaMUHECKWA MOAYT YIPYTOCTH Eomy, %, NIOCTIE N LKIOB 3aMOpaXBaHYA
V1 OTTaMBaHWS PACCUNTBIBAIOT N0 GhopMyne

By = (B2 E%) 100 wwn By = (2172100, (A1)

A6 E - 3HaveHve AVHAMAIECKOTO MOAYIA YIPYTOGT A0 3AMOPaXBaHIS;
- aHaueWMe AMHAMMECKOTO MOAYN yNPyrocTM nocne N Luknos

3BMOpXUBAHYS U OTTAMBaHNS;

7 acToTa  COBCTBEHHbIX MONEpedHbix  KkoneGawwii obpasua Ao
samopaxuBaHS;

Ji - uactora coBCTBeHHbIX MOnepeubix KomeGawwi obpasua nocne N
LVKIIOB 3AMOPAXVBAHNS 1 OTTAUBAHVS.

A4.2 CkopocTs ynuTpassyka

Chikenvie cKopocTw ynbTpaseyka B oGpasue ASys, %, paccunTeiaior no
Gopmyne

o= 100(S-5): 5, (A2)

Tonpaska, UYC N 6-2017),
rae § - cropoc P CKkBO3HOM possy)
oBpasta 7o samapaBRI

5 - cropocts U CKBO3HOM po3ay,
o6pasuia nocnie N UMKNOB 3AMOPaXVBaHAS 1 OTTauBAHIS.

A4.3 Rledhopmauns
OtHocuTensylo  medopmauo  obpasuios L., %, nocne N uuknos
W oTTaUBaHNS 1o opmyne
Lo il 100, (A3)

Ae 1} - NOKa3aHMe NHAWKATOPa A0 SAMOPAXUBAHNR, MM,

I - noxasarwe nocre N umon W orTauaanus,
e

Ly - anvwa oBpasiia 4 3aMOpaXUBaHIS! (DACCTORHIE MEXZY penepamh), M.

A4.4 Macca
Vamenenve wacoh o6paauia A , %, paCCAMTHIBAIOT N0 Gropuyne

Am=2" 400, (A4)
”

rAe m - Macca 06pasua A0 3aMOPaKMBaHVA 1 OTTaUBAHUS, T,

my - Macca obpasua nocne N LKIIOB 3aMOPaXUBAHHS 1 OTTAHBaHUS, T.

A4.5 Nporokon uenbITanmin

TIPOTOKON UCTIBITAHMI AOITKEH COREPHATH CTIEAYIOLLYIE AGHHIE:

- CNI0COB U3TOTOBMEHNs OBPAILIOB (HANPAME, UTOTOBMEHb! B NAGOPATOPHOI
opie, BbIpe3aHb! 13 3aTBEPAEBLLETO GeToHa);

XBPAKTEPYICTUKY 0GPa3LIOB:

- cpopma u paamepsi,

- mecto ot6opa u obpasuios, v

w crosiv GeToHHoi cmeck),
Apyras uHdopMaLs,

- Macca 06pasLios [0 3AMOpaXMBaHIA 1 MOCTIE PAIMOPAXMBaHIS,

- paccTosHme Mexay penej

- Harue AShEKTOB Nepea VCTbITaHMAMM;

peaynbTaTbl UCTbITaHMIT

- yMeHbLLEHE MACCHI KEXAOTO OBPA3LIa 1 CPEaHee SHAIEHNE B CephH,

- ReceKTI KaXOOO 0GPa3LA, OGHAPYKEHHEIE BO BDEMS VCTILITAHI, U YN0
LKII0B, NPY KOTOPOM NOSBUIMCE AeCheKTHI,

- 3HAMEHUE OTHOGHTENILHOTO AVHAMWECKOTO MOAYMA YMPYrocTH A W nocne
3aMOpEXUBAHVS 1 OTTAUBAHASI ANA KEXAOTO OGPA3LA M CPEAHEe JHAjEHNe AN
cepnm o6pasiios,

- RechopMALIMA KaXAOM 05Pa3La 1 CPeaHee IHAUEHNE AN Cepui 0GpasLIoB,

- UaMeHeHVe (CHIKEHUE) CKOPOCTH YNbTPasByKa,

MpuieuaHue - B 3aBUCUMOCTH OT MPHHATORD METOAA MCIBITAHMI B NPOTOKON
VCTIBITaHMI BHOGST peaynbTarsi no Ad.1 unn A4.2, un A4.3, um A4 4.
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A5 3aKnioueHme 0 pe3ynbTaTax UChbITaHMi

OBpaslibl MPU3HAIOT BLINEPKABLIMMM VCTILITAHIIE, ECT CHIKEHUE CPEHErD
ANA cepuu OGDAILOB 3HaueHMs CKOPOCTM yNbTpadsyka He npesbiwaer 15%
VCXORHOMO  3HGMEHNR, WA CHWKEHWE CPEAHEND 3HAYEHMS OTHOCMTENLHOMO
AVMHAMAIECKOTO MORYNA YIYTOCTH He NpeBbiLaeT 25%, Wi CpeaHee aHadeHve
AedopaLwi oGpaluos He npesbiwaer 0,1%, NP JTOM CpEAHEe IHadeHMe
YMeHbLIGHUA MACChI He NpeBbiaeT 2%, Ha 0Gpasuax OTCYTCTEYIOT TPelHb,
CKoMbi, Wwenywenve peGep. Mapky GETOHa 10 MOPO3OCTOMKOCTY YCTAHABIMBaIOT M0
4MCITY LMKIIOB 32MOPAXVIBAHUA U OTTAMBAHWS, NPH KOTOPOM 0GPA3LbI OTBEYAIOT
VKA3aHHHIM BHILLE KDUTEPUAM,

TlpM VCTLITaHWN C MPUMEHEHVEM HECKOMSKUX CTIOCOBOB KOHTPOMA COCTORHIA
06pasoB  (CKOPOGTM  ynbTpadByka, AVHEMUMECKOTO MORYNSl  YNpyrocTw,
AecopmaLui 06PA3LIOR) MapKy GETOHa N0 MOPOIOCTOMKOCTH YCTAHABIUBAIOT N0
KaXKI0My CPERHEMY SHaEHMIO nocre uero
MapKy 13 YCTaHOBNIEHHbIX.

MpunoxeHue b (o6s3aTtensHoe). OnpeaeneHve
ko3adcpuumeHTa nepexona Npu UCNbITAHUMN
obpa3uoB 6eToHa Ha MOPO30CTOMKOCTb
pasnMUYHbIMK MeToaaMu

Mpurowerte B
(oBsaatensHoe)

Mp -B npasuna
KoaQXMUMEHTOB  Nepexoga MW  UCTbITaHMM  OGpasLoB  GeTowa  Ha

i ToRamM, 8 cranpapre (panee -
CTaHAAPTHbIE METObI), 1 APYIUMIM MHOFOUUKIIOB M METORaMH.

6.1 KoadxbyLMenThI nlepexosia yCTaHABIMBaIOT AN KaA0H MapkM BeToHa o
MOPOIOCTOMKOCTH, NPUBEAEHHON B TaBnLe 4.

3HaveH nepexona
NPEANAaEMIM Y CTAHAAPTHEIM METOAMY 110 WECTL Cepui 05PasLIos.

5.3 OBpaaLibl K30/ CEpUH UITOTOBNSIOT M3 OAHOV NPOGHI GETOHHOM CMeCH
OBpasiibi BOEX CepHit A0TKHbI TBEPAETS B OAMHAKOBLIX YCTIOBUSX.

Cpenwss MnOTHOCTb GetoWa B Kaxaoli cepu 0GpasuoB He AOMKHa
ornuaTbcs Gonee em Ha 30 ki3 .

5.4 [I% Kkaxaoii cepmn oGpasLoB ONpeRenAioT aHadewe KoadxMunenTa

nepexoaa Kj oT Mapku 6eTOHa MO MOPOIOCTONKOCTM, ONPEAENEHHO
npennaraeMLIl  METOROM, K Mapke GETOHA, OMPeaeneHHO CTAaHAapTHbIM
MeToR0M, 110 hopmyne

0

2, )

el

0
e A - CPeaHee JCTO LKTIOB 3AMOPaXMBAHHS W OTTAMBAHUS OGPA3LOB, MW
KoTopom anadeHme o6pasiios npu
CTbITaHHM PEANATaEMBbIM METOROM;

g - CPEAHEe YUCO LVKINOB SAMOPAXVBAHNS W OTTAUBAHMR OGPALIOB, MpW
¥oTopom aHadeHme o6pasiios npu
UCTIbITGHWM CTaHAAPTHbIM METOROM.

5.5 [l BoEX Cepuit 0GPA3LIOB BLIMMCIIOT CpeaHee HaveHie KoadxmumenTa
nepexona F no chopmyne:

(6.2)

c O 0 chopyne:
S, (63)
88 Kpm M Ky - " amauenst
nepexona;

o - KOAChMUMEHT, NPUHAMAEMBIiA N0 TaBmue 6.

sapuaumn nepexona Vi no
opmyne
o,
v=2n 65.4)
k= [{

nepexona £ Moxer GeiTh

ecrm aHadenvie sapraunm ;. He 9%.

MpunoxeHue B (cny YyHoe). 06 Y
OCHOBHbIX MapameTPOB 1 XapaKTepucTuk
GeToHa

Mpurowerite B
(cnpagouHoe)

B OCHOBHBIX
6etoa, 8 cranpapre:

"
2 - 4mcro 0BpasLios;
N - 4UC0 LMKFIOB 3aMOPEXUBAHUR U OTTaNBaHNS;
£ - KpuTepwii CTbioneHTa;

Kep - CPEAHAA MPOMHOCTS 0GPA3LOB;
o- Ana pacueta

XLi, - HIDKHAR TPaHVLA AOBEPUTENIBHOM UHTEPBANA MPOMHOCTI KOHTPOMBHbIX
06pa3uos;

XML - WA (PaHMLA HOBEPUTENBHOTO VHTEPBANA MPOMHOCTU OCHOBHBIX
06pa3uos;

Vi - KOO(HMUMEHT BAPHALIAA MPOYHOCTH;

V7, - KoacMUMEHT BapyaLii KoadxPMLIEHTOB nepexona X ;

Gy - CPE/HEKBaPATUNECKOR OTKIOHEHNE;

7 - 4acTora coBCTaeHHIX KoneGaHuii 05pa3La A0 JBMOPAKVBAHI;

- uactota cobeTBeHHbX KoneGamain ofpasua nocne N uuknos

3aMOPXUBAHIR 1 OTTAMBaHNS;

B - AMHAMIECK Wi MORYTTH YNPYTOCTY A0 3aMOpaXUBaHIS 06pasLLa;

B - AMMaMAECKWA MOZYMb YNIPYTOCTM nocnie N LMKNOB 3aMOpaXBaHws 1
orTauBans o6pasua;

S - cropocts fIp CKBO3HOM P a0
aamopavBanms;
5 - ckopocTs, IpW CKBOSHOM P nocrie

I LMKII0B 3aMOPXUBAHA 1 OTTAUBaHNS:;
1 - Macca 06pasLia A0 IAMOPEKVIBAHIS 1 OTTaMBaHMS;

7y - Macca 06pasiia nocrie N UUKIIOB 3AMOPEXUBAHUR U OTTaUBAHNS;
1] - NOKa3aHME MHAMKATOPA A0 3AMOPAXUBAHUSY

I, - nokasanive nocne M uuknos W orTansanws;

Lg - prva o6pasua Ao 3aMopaXvBaHus (PACCTOSHUE MEXY penepamm).

Mp I (p ayemoe). Popma
XypHana ucnbiTaHui 6eToHa Ha
MOPO30CTOMKOCTL
TMpunoxenme
(pexomenayemoe)
VICXOAHbIE AaHHbIE KOHTPOMHBIX M OCHOBHBIX 0GPa3LIOB. PeaynbTaThl UCTbITaHMI1 06pa3LOoB
KOHTPOMLHLIX ocHOBHbIX
OCTIE MPOMENYTOUHBIX UCTIBITaHMIA 0CHIE MTOrOBLIX UCMbITAHMI
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Data Homep ||Hata Paawep [Macca | Knacc [ Mpoektras |Moanncs  ||fara || Meton || Macca MpourocTs || Cpeansis || Hmisis || Yncno Macca | Cpenwee |[Hamuume|[Mpoy- || Cpeawssi|[Uncrio | Macca | Cpeawee | Hanmuve||Mpou- || Cpenwsisi | Huiwsis || 3aksio- || Moanues
noctyn- |[cepun  w|| warorosne- || o6paaua, || o6pasua, || 6etoma || Mapka nuua, npu P rpakuua || uknos obpaaua, | ymers-  ||wenywe- | Hocte  |[npou- || uuknos ||oBpaaua, [[ymeHs- || Tpeumn, ||Hocte  [|npou- || rpanmua  |[vemme || otsertct-
neHus: mapku-  [[Has | r no GeTona Mo || npurssLuero || Tanwii || Tanwit || Horo oxatn npu nosepu- || samopa- r weke Husi, npu HocTe || 3amopa- || werre ckonos, | npyn HocTs  ||;osepu- o BEHHOTO
obpasuos|[poska | oT6opa npoy- || Moposo- | oBpasubi Ha obpasua, ||Hacsiwen- |[cxatun (| TensHoro || wutearms n maccel || Tpewsn, [|cxarun || npu HvBaHua maccel || wenywe- || cxarun || npu TenbHoro (| peayne- || nuua
06pa3uos || o6paauios HoCTU || cTOWKOCTH || MCTbiTakme r HOro. Hachl- wHTepBana || orransams 06pasuos, || ckonos || o6pasua, || cxarum || v ortan- 06pa3uos, || Hust o6pasua, | ckatm || muTepsana | Tarax
F obpasiia, || weHHbix 1 % MMa obpasos | saHus % MMa obpasos || 1 vienel-
Ma obpasuos [ Znin  © & cepun, & cepun, || Zmins TaHmit
B cepun, [ KO2DPH- MMa Ma Mia
umeHTom
0,9 MMa




HauansHuk naGopatopun

(noanuce) (@1.0)

Mpunoxexue [l (cnpaBoyHoe). Mpumep
06paboTkn pe3ynbLTaToOB UCMbITAHUN

Mpnnoxeste [
(cnpagosHoe)

Tabnmua 11 - MPOMHOCTH KOHTPOMbHAIX W OCHOBHbIX OBpa3uoB Gerowa
(MCTIBITaHUR - 37 UVKIOB 3aMOPEXVIBAHIR Y OTTANBaHWA N0 TPETLEMY METOAY)

Homep ofpasua B || MpourocTs Getoua, Ma
cepun
KOHTPONbHbIX 0Gpa3Los ©OCHOBHbIX 0Gpa3LoB
1 2 3
1 405 40,5
2 420 437
3 428 429
4 416 216
5 390 428
6 437 40,1

PacCuyTLIBAIOT CPEAHER IHAMEHUE NIPOMHOCTI KOHTPOsHbIX OBPA3LIOE:
K= E = (40,5+42,0+ 42,8+ 41,6 +39,0+437) 1 62416 Mrla,
n

W,
CpepHeKBaIpaTANECKoe  OTKIOHeHHE O = =188 MMa, KoochmueHT
o«

sapuaum nposocTy Vo 1,88: 41,6 = 0.0452 yrwt 4,52%.

PaccumTbiBaloT CoenHee 3HaueHNe NDOYHOCTU OCHOBHbIX 06Da3L08

Fop= T 054437 4429441 644284 40,1) 6= 419 Mrla,
#

W,
CPeAHeKBaOpaTUHECKoe  OTKNOHEHMe G, = —% =144 Mla,  koadxuumenT
o

sapuaum nposrocy Vim = 1,44:41,9.= 0,0346 yrup 3,46%.

o

OnpenensioT HnHIOD fpaHLly [OBEpUTENbHOMO  WHTepBana Xiy, Ans
KOHTPObHbIX 06PA3U0B U XL, ANA OGHOBHLIX OGPASLIOB NOGHE 3aMOPAXVBAHIS 1
oTTauBaNNs No hopMynam:

Ko = Xoy — 0%,

1 n 1
Ko = X0y 1500
3Hadenve kpUTeps CTLIOAEHTA £ MIPMHMMAIOT N0 TaBrwuie 7.
1 .
Ky =41,6-2,57 11,88 = 36,9 MNa;
Xgm =41,9-257-144=382 Mla.

PeayribTaThl pacuera npuseneHs! 8 Tabnuue fl.2.
Tabnuua f1.2 - PeaynsTatl pacuera

Mokasatens Brauenus nokasareneit
KOHTPOTbHbIX OBPA3LIoB || OCHOBHbIX 0GPasLLoB
o 416
. MTla
‘ 188 -
ok, Ma
1 - 419
£, Ma
M - 144
o, Ma
v.% 452 346
369 -
Kl M2
332 -
09X %y, Ma
1 - 382
Ko M2

HIbiAA  PaHMLa AOBSPUTENbHOTD WHTEPBANa MPONHOCTM  KOHTPObHBIX

o6pasuos ¢ yuetom Koadxdmuvena 0,9 paswa 332 Mrla, AR rpanwua

AOBEPUTEIbHOMD UHTEPBANA MPOHHOCTH OCHOBHbIX O6PA3LIOB paHa 38,2 MTa.
BLiBoA: OBpasLib BbAEPKANA 37 UMKIOB UCTIbITAHMA N0 TPETEMY METOAY,

wapke Getona no i E5300.

BneKTPOHHLIV TEKCT A0KyMeHTa
nogroTosnen AO "Koaekc" 1 caepeH no:
odyuvanbHoe uanaHme

M: Cravgaprysciopw, 2014

Pefiakus AOKYMEHTa G yeTom
U3MeHeHUT! 1 AONONHeHWI NOAroToBNeHa
AO "Konekc"
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