I'OCT 22266-94

MEXTOCYJIAPCTBEHHBIN CTAHJTAPT

HEMEHTDI CYJb®ATOCTOUKHUE TEXHUYECKHUE YCJIOBUS

MEXI'OCYIJAPCTBEHHAS HAYYHO-TEXHUYECKAS KOMUCCUA
IHO CTAHAAPTU3AIIMU U TEXHUYECKOMY HOPMHUPOBAHUIO
B CTPOUTEJIBCTBE (MHTKC)

MOCKBA

IIpexuciioBue

1 PABPABOTAH T'ocyrapcTBeHHbIM HHCTHTYTOM LEMEHTHOH NPOMBINLICHHOCTH
(HUHNuement) Poccuiickoit @enepannu

BHECEH Muncrpoem Poccun

2 TIPUHSAT MexrocylapcTBeHHO  HAy4YHO-TEXHHYECKOH KOMHCCHEHd IO
CTAHJIAPTH3ALNMH M TEXHHYECKOMY HopMupoBaHuio B crpourteabctBe (MHTKC) 17
HOs10ps1 1994 1.

3a npuHsATHE NIPOr0JI0COBAIN

HaumeHoBasme rocyiapeTsa HanmenoBanue oprana rocyJapcTBEHHOTO YIIPABICHUS
CTPOUTENBCTBOM
PecrryOmika ApmeHust Tlocynpapxurektypsl Pecrryonmukn Apmenus
Pecrryonmuka benapych Toccrpoti Pecrryommku Bemapych
Pecmy6muka Kazaxcran Musctpoit Pecniyonmku Kazaxcran
Keipreizckas Pecry0Onmka Toccrpoit Keiprezckoit pecyOauku
Poccuiickas ®@enepanust Mumnctpoit Poccun
PecrryOmmuka Tamxukuctan Toccrpoii Pecrryommkn Tamxukucran
PecrryOnnka Y306ekucran I'ockomapxutektcTpoii PecryOnmku Y30ekuctan

3 BBEJIEH B JIEUCTBUE c 1 smBaps 1996 r. B KadecTBe rocyaapcTBeHHOIO
crangapra Poccniickoii ®enepanun Iocranosiaennem Muncrpos Poccnu ot 3 mas 1995
r. Ne 18-40

4 B3AMEH I'OCT 22266-76

I'OCT 22266-94
MEXTOCYJAPCTBEHHBIA CTAHOAPT

HEMEHTBI CYJb®ATOCTOUKHUE
TexHuyeckue ycaoBus

Sulphate-resistant cements. Specifications

JlaTa BBeaenusi 1996-01-01
1 OBJIACTb IPUMEHEHUS

Hacrosimuii crangapT pacrpocTpaHsieTcs Ha Cynb(aTrocToikue IeMeHThl (nanee -
IIEMEHTHI), TMpeIHa3HAYeHHbIE JJS M3TOTOBJICHUS OETOHHBIX M  JKEJIe300€TOHHBIX
KOHCTPYKLIMH, 00Jafalonmx KOPPO3MOHHOM CTOMKOCTBIO TpU BO3ICUCTBUU  Cpel,
arpecCUBHBIX 110 COCPIKAHUIO B HUX CYJIb(PaTOB.

Bce TpeboBaHMs HACTOSIIETO CTaHAPTA ABISIOTCS 00s3aTEIHHBIMH.
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2 HOPMATHUBHBIE CCBIJIKHA

HCHOJ’IIBy@MBIC B HACTOAIIEM CTaHAApPTE CCBIJIKM Ha CTaHIapThbl

MIPUJIOKEHUHU A.

3 KTACCUDPUKALUA

IIPUBCIACHbBL B

3.1 Ilo BemiecTBEHHOMY COCTaBY CyJIb(haTOCTONKHE IIEMEHTHI MOPA3AESIOT Ha BUIDL:
- CyJ1b(paTOCTOMKHUIN TOPTIAHIIIEMEHT;
- cynb(haTOCTONKUN MOPTIAHILEMEHT C MUHEPAJIbHBIMH J100aBKaMU;
- cynb(haTOCTONKUI UIAKOMIOPTIAHIIEMEHT;
- MIYLLI0JIAHOBBIM MOPTIAHALIEMEHT.
3.2 Ilo mpo4HOCTH TpPH CKATUU B BO3pacTe 28 CyT IIEMEHTHI MOAPA3JCIAI0T HA MapKH:

300, 400, 500.

3.3 YcaoBHOE 0003HaYEHNE [IEMEHTA TOIKHO COCTOSITH U3:

- Buja nemenrta no 3.1. Jlomyckaercsi cokpanieHHOoe HauMmeHoBaHue nemenTta nmo [OCT
10178 (IIL, UWIITL[) ¢ noGaBnenwem o6o3HaueHUs: cynbdaTtocToiikoctn - CC, a s
yLuosaHoBoro nemenra - 1111

- MapKH IIEMeHTa 110 3.2;

- 0003HaYCHUST MAaKCUMAJIBHOTO COoJiepkanusl 100aBok B iemente - J10, 1120, J160;

- 0003HavYeHUs TIacTUdUKauu remenTa - 111,

- 00o3HavyeHus ruapododu3anuu nemMenrta - ['D;

- 0003HAYCHUS HACTOSIIIETO CTAH/IapTa.

[Ipumeps yCIOBHBIX 0003HaYeHHUN

1 Cynbdarocroiikuii noptnanauementr wmapku 400 ¢

IUIaCTU(QHUIIMPOBAHHBIN:
Cynvgpamocmotixuti nopmaanoyemenm 400-/120-11J1 'OCT 22266-94

niIn

CCIIL400-7120-11JI I'OCT 22266-94

2 IlynuonanoBblil nopTiaasaneMenT Mapku 300:
Ihyyonanoswiti nopmaanoyemenm 300 I'OCT 22266-94

niIn

300 I'OCT 22266-94
4 TEXHUYECKHUE TPEBOBAHUA

nobasgkamu pmo 20

%,

HCMCHTLI JOJDKHBI H3IrOTOBJIATBCA B COOTBCTCTBHHU C TpC6OBaHI/I$IMI/I HaCTOAIICTO
CTaHgapTa 10 TCXHUYCCKOMY PCTIIAMCHTY, YTBCPKACHHOMY HPCAIIPUATHEM -U3TOTOBUTCIICM.

4.1 XapaKkTepHCTHKH

4.1.1 Kiunkep, NpUMEHAEMBIH TP NPOM3BOJICTBE IIEMEHTOB, IO PACYETHOMY
MHHCPAJIOTHUICCKOMY COCTABY NOJIZKCH COOTBCTCTBOBATH Tpe6OBaHI/IHM, YKa3aHHBIM B Ta6HI/II_Ie
1.

Tao6numa 1
3HaueHue Ui KIMHKepa, % 1o Macce, He GoJiee, 0 BUAAM [IEMEHTa
HanMeHoBaHme . cynb(haToCTOUKUHA o }
HOKA3ATEIs] Cynb(haTOCTONKHI| MOPTIAHALEMEHT C cynbdaTocToiikuit MYLILOTAHOBBIH
MNOPTJIAHALCMEHT | MHHEPAIbHBIMH  |[IUIAKOMOPTIAH/LEMEHT | TOPTIAH/LEMEHT
Jo0aBKaMu
CognepxaHue
TPEXKaJIbLHEBOTO 50 He nopmupyetcs
cuimkara (3Ca0-Si0,)
CognepxaHue 5 8
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3HadeHue s KIIMHKepa, % 1o Macce, He Oosee, o BUJaM IIeMEHTa

cynb(aTocToNKuit
Cynb(paTOCTONKHI| TOPTIAHIICMEHT C cynbdaTocTorKnit MyLLIOJIAHOBBIN
MOPTIAHANEMEHT | MHHEPaNbHBIMH  |[IIIAKOIOPTIAHAUEMEHT | TOPTIAHALIEMEHT
nobaBkaMu

Hanmenosanue
IoKa3aTes

TPEXKAIBLUEBOTO
amomunara (3Ca0-Al,O3)

CyMMa TpeXKaJbIIHEBOTO
amomunara (3Ca0O-Al,0,)
U YeTHIPEXKaJbIHEBOTO 22 He mopMupyercs
amoModeppura

(4CaO-A|203-F6203)

Copnepxanne OKCcHIIa
amomunus (Al,Os)

Conepxanre OKCHIa
maruus (MgO)

4.1.2 Copnepxanue n00aBOK B IIEMEHTE B 3aBUCUMOCTH OT HMX BHAA JOHKHO
COOTBETCTBOBATh YKa3aHHOMY B Ta0iuIe 2.

4.1.3 B cynbdaTtocToiKoM MOPTIAHALIEMEHTE C MUHEPaIbHBIMU JOOABKAMH JIOMYCKAETCS
UCIIONIb30BaTh CMECH IIJIaKa W MYIIOJaHbl, O0Ilee KOJIWYECTBO KOTOPBIX HE JOJDKHO
npeBbimath 20 %.

TaGnuna 2
B IMPpOOCHTAax OT MAaCChbl HIEMCHTA
Coneprxanne 100aBOK
I'panynMpoBaHHOTO JOMEHHOTO
Bun nementa 1IIaKa,
[Tymonanst
anekTpoTepModochopHOTrO
[JIaKa
Cynb(haToCTONKIIA TOPTIAHIIEMEHT He ponyckaercs
CynbdarocTolkui MOPTIAAHALEMEHT c
yah PR Ca. 10 u ne Goree 20
MHUHEPAIGHBIMH 100aBKaMu
Cynb(haTOCTONKIIA MIIAKOITOPTIAHIIEMEHT Cg. 40 u He 6oxee 60 -
Ily1101aHoOBbIM MOPTIAHAUEMEHT - Cs. 20 u He 0omee 40

4.14 B cynb}aToCcTOMKOM MIIAKOMOPTIAHIIEMEHTEe JOMyCKaeTcss 3aMeHa IIaKa
MYLII0JIAHOM WK 30101 (KUCI0i) B KomuuecTBe He Oonee 10 % oT Macchl ieMeHTa.

4.1.5 Cognepxanue anruapuaa cepHoit kKuciotsl (SO3) B IeMeHTe He JOHKHO MPEBHIIIATh
3HAuUEHUH, MPUBEJCHHBIX B Ta0nHIIE 3.

Tabnuma 3
B nponenrax, He Gonee
Bun uementa Copnepxanue SO3
CynbdaTocTolKnil MOPTIaHALIEMEHT 3,0
CynbdaTocToikunii MOpTIaHAIEMEHT C MUHEPAIbHBIMH JOOAaBKaMU 3,0
CynbhaTocToWKuMil NITaKOIOPTIaHALEMEHT 4,0
[TyuonaHoBsli NOPTIAHALEMEHT 3,5

4.1.6 Jlomyckaercsi BBOOUTb B IEMEHT TMpH [OMOJNE IUIACTH(QUUIUPYIOIIHE H
ruipohoOn3UpYyIOIINEe MOBEPXHOCTHO-AKTUBHBIE 100aBKU B KonudecTBe He Ooiee 0,3 % ot
Macchl IEMEHTA B TIEpeCcUeTe Ha CyX0e BEIIECTBO JOOABKH.

[ToaBMXKHOCTD IIEMEHTHO-TIECUAHOT'O pacTBopa coctaBa 1:3 U3 miacTuUUIUpPOBAHHBIX
IIEMEHTOB BCEX BHJIOB JJOJDKHA OBITh TaKOW, 4TOOBI TPU BOJIOIIEMEHTHOM OTHOIICHUH, pABHOM
0,4, pacruibIB CTaHAAPTHOTO KOHYyca ObLT HE MeHee 135 Mm.

I'uapodoOHBI IEeMEHT He JAO0JDKEH BIUTHIBATH B Ce0sl BOAY B TEUCHHUE 5 MUH OT MOMEHTA
HaHECEHUs! KaIlld BOJIbl Ha MOBEPXHOCTD [IEMEHTA.
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4.1.7 Tlpu mpou3BOACTBE IIEMEHTA Il HHTEHCU(DHUKAIIUK TPOIecca TTOMOoJia JOIMyCKaeTCs
BBOJIUTh TEXHOJIOTHYECKHE OOABKH, HE YXYAIIAIOIINE KAaYeCTBO IIEMEHTA, B KOJUYECTBE HE
ooiee 1 % OT Macchl [IEMEHTA.

O(PGhEeKTUBHOCT, TPUMEHEHUS TEXHOJOTMYECKMX J00aBOK, a TakKe OTCYTCTBHE
OTPUIIATEIILHOTO HMX BIMSHUS HAa CBOMCTBA OCTOHA JOJDKHBI OBITh TOATBEPIKICHBI
pe3yJIbTaTaMH MCTIBITAHUM IIEMEHTa B OeTOHa.

4.1.8 Ilpemen mMpoOYHOCTH IIEMEHTOB IPH CXKAaTHU JODKEH OBITh HE MEHEe BEIMYHH,
YKa3aHHBIX B TaOsmIe 4.

TaOnuma 4

B Meramackansax

Bux tiemenTa Mapka temenTa [Ipenen mpoyHOCTH TPH CXKATHU B
BO3pacTe 28 cyT
Cynb(haToCTONKIIA TOPTIAHIIIEMEHT 400 39,2
CynbdatocToiikmii MTOPTIIAHIIIEMEHT C 400 39,2
MUHEpaIBEHBIMHU T0OaBKaMHU 500 49,0
Cynb(haToCTONKIIA MITAKOTTOPTIAHAIIEMEHT 300 29,4
400 39,2
[IyumonanoBkIi MOPTIAHAIEMEHT 300 29,4
400 39,2

4.1.9 IleMeHT MOJDKEH MOKa3bIBaThb PAaBHOMEPHOCTh M3MEHEHHUSI 00beMa IMPH HCIBITAHUH
00pa3IoB KUIISTYCHUEM B BOJIC.

4.1.10 Havasio cxBaTbIBaHUs LIEMEHTAa JOJDKHO HACTylaTh He paHee 45 MUH, KOHEIL| - He
no3aHee 10 4 oT Hayana 3aTBOPEHMUS.

4.1.11 ToHkocTh MOMOJA LIEMEHTA, ONpenaessieMas MO YAEIbHON MOBEPXHOCTH, TOJKHA
ObITh He MeHee 250 MZ/KT. Jlns  1eMeHTOB, cojAepKaluX JI00aBKH 0CaJOYHOTO
MIPOUCXOXKACHHUS, TOHKOCTh MOMOJIa OMpPEAEIsAl0 MO OcTarky Ha cure ¢ cetkoil Ne 008 mo
['OCT 6613. OctaTok Ha cuTe HE JOMKeH ObITh Oomee 15 % OT Macchl mpocenBaeMoil MpoOkI.

4.1.12 ConepxaHue 1eI04ei B IIEMEHTE YCTaHABIMBAIOT JOTOBOPOM Ha MOCTABKY.

4.2 TpeOoBanus K MaTepuagam

Jlis M3roToBIeHUS CYIb(PATOCTONKUX IEMEHTOB IPUMEHSIOT:

- OPTJIAaH/ALIEMEHTHBIN KIIMHKEP HOPMUPOBAHHOTO COCTaBa B COOTBETCTBUHU C Tabnuuei 1;

- runcoBelii kameHb mo ['OCT 4013. Jlomyckaercs NPUMEHATh APYrHE MaTepHalIbI,
coJiepalye cyib(ar Kaiablys, 0 COOTBETCTBYIOIIEH HOPMATUBHON JOKYMEHTAIIUH;

- aKTUBHBIE MUHEpaJIbHBIE 100aBKH MO COOTBETCTBYIOILIEH HOPMATUBHOM TOKYMEHTAINH;

- IpaHyJIMpOBAaHHBIE JOMEHHbIE HIIM 3JeKTpoTepModochopubie nutaku nmo ['OCT 3476.
Conepxanue okcunga amomuHus (Al,O3) B 1DTakax Juis U3roTOBIEHHS Cyb()aTOCTONKOTO
HOPTJIAH/ALIEMEHTa ¢ MUHEpPAJIbHBIMU JI00aBKaMH HE JOJDKHO ObITh Oosee 8 %, a B mUIakax,
NpeHAa3HAYSHHBIX JJIS HM3TOTOBJEHHUS CyNb(AaTOCTOWKOrO NUIAKONOPTIAHALEMEHTa, - He
6ouee 12 %.

VYnaenbHast d¢¢eKTUBHAs AaKTUBHOCTh €CTECTBEHHBIX PpAIHOHYKIHIOB B CBHIPHEBBIX
MarepHuaiax u A00aBKax, MIPUMEHSEMBIX IS IPOU3BOJICTBA CYIb(PATOCTOMKIX IIEMEHTOB, HE
noJpkHa OITh Oontee 740 BK/kT.

4.3 MapkupoBKa M yIaKOBKa

MapkupoBKy U yIakoBKy LieMeHTOB npous3Boast o [OCT 22237,
5 IPABUJIA TIPUEMKUA

[Tpuemky niementoB npousBoat no FOCT 22236.
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B nmokymeHTe 0 KadecTBe JOHKHO OBITh YKa3aHO MAaKCHMAaJbHOE 3HAUCHUE YICITHHOU
3(PEeKTUBHON aKTUBHOCTH E€CTECTBEHHBIX PAJUOHYKIHIOB B CBHIPHEBBIX MaTepuajax |
n00aBKax, MPUMEHEHHBIX JUIsl H3TOTOBJICHUS IEMEHTA JIaHHOW MapTHH.

6 METOJAbI KOHTPOJIA

6.1 OnpeneneHue PU3NKO-MEXaHHIECKUX CBOMCTB IeMeHTa npousBoasit mo ['OCT 310.1-

310.4.

6.2 X¥MUYeCKU aHau3 KJIMHKepa U nemenTta npoBoaiar no 'OCT 5382.
6.3 Coneprkanue B KIMHKepe TpexkanbiuueBoro cuarkara (3Ca0-Si0,), TpexKalblueBOro
amomunaTta (3Ca0-Al,03), uersipexkaibiueBoro amomodeppura (4Ca0-Al,03-Fe;03) u
CYMMBI 1IesI04HbIX OKCHAOB (R20) paccunThiBalOT Ha OCHOBAaHHUM PE3yIbTATOB XMMHUYECKOTO

aHaiu3a 1o ¢popmysam:

3Ca0-Si0;, = 4,07(Ca0 - CaO,;) - 7,6(Si0O; - SiO;) - 6,7Al,03 - 1,42Fe,03;
3C8.0-A|203 = 2,65(A|203 - 0,64F€203);

4C8.0-A|203~F€203 = 3,04F6203;

R20 = Na,O + 0,658K;0.

1)
)
(3)
(4)

6.4 Onpenenenue ynenbHON 3GGEKTUBHON aKTUBHOCTH €CTECTBEHHBIX PAJUOHYKIHIOB B
CBIPBEBBIX MaTepuajax W J00aBKaX, MPUMEHSIEMBIX I IMPOHM3BOJICTBA IIEMEHTOB, IPH
HeooxoaumocTH nmpoBoAsaT mo [OCT 30108.

7 TPAHCIIOPTUPOBAHUME U XPAHEHHUE
TpancniopTupoBanue U XxpaHeHue LeMeHTOB npou3Boast o 'OCT 22237,

8 YKA3ZAHUA 110 IPUMEHEHHIO

HCMGHTH, B 3aBHCHUMOCTH OT CICIHMAJIbHBIX Tpe60BaHI/II71, MNPpEABABIACMBIX K 66TOHy,
PCKOMEHAYETCA ITPUMCHSATH B COOTBCTCTBHUU C Ta6J'IPII.[eI>i 5

Tabnuma 5
CynbdatocToikmii
CrnenmanbHeie TpeboBanwus, | Cynpdarocroiikuil | mopTianauemMent ¢ | CynbpdarocTodkuit [IyuuonanoBslit
HpeabsBIsIEMbIe K OCTOHY | MOPTIAHALEMEHT | MHHEPAIbHBIMH | IIAKOMOPTIAHALEMEHT |OPTIaHALIEMEHT
Jo6aBKaMu
Kopposuonnas croiikocTs Pa3pemaerca npuMeHsTh BCE LIEMEHTEI
npu JefcTBUM cpen,
arpecCUBHBIX o
COJICpPIKaHHUIO cyb(aToB
Kopposunonnas cToiikocTs Pa3pemaercsa Pazpemaercs He paspemaercs
npu JefcTBUM cpen, HMPUMEHSTh TOJIBKO
arpecCUBHBIX 10 nement Mapku 400 npu
COJICP)KaHUIO  CYNIb(ATOB, YCIIOBUM BBEJIEHHS B
npu OJIHOBPEMEHHOM cocTaB IIEMEHTa WU
CUCTEMAaTHYECKOM OeToHa TOBEPXHOCTHO-
3aMOpaXMBaHUU u AKTUBHBIX J00aBOK,
OTTaMBaHUU unu HOBBIIAOMINX
YBJIQ>KHEHHH U BBICBIXaHUU MOPO30CTOHKOCTh

KopposuoHHast  cTOHKOCTB
npu JaefcTBun cpen,
arpecCHBHBIX 1o
COJICPKaHUIO CyNb(haroB, 1
MOHIKEHHOE
TEIJIOBBLAEICHHE

Pa3pemaeTcsi MMPUMCHATH BCC HEMCHTBI

9 TAPAHTHUM U3I'OTOBUTEJIA
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W3rotoBuTenph TapaHTHPYET COOTBETCTBHE IIEMEHTa BCEM TpPEOOBaHUSM HACTOSIIETO
CTaHJapTa MpU COOJIOICHUH TPABWII €0 TPAHCIOPTHPOBAHUS U XPaHEHHsI MPHU TOCTABKE B
Tape B TeueHue 60 cyT mocie OTrpy3KH, a MpH MMOCTaBKE HABAIOM - Ha MOMEHT IOJyYCHHSI
IIEMEHTa roTpedureneM, Ho He 6osiee 60 cyT.

Ilpunooicenue A
(cnpasouroe)

INEPEYEHDb CTAHJAPTOB, HA KOTOPBIE JAHBI CCBIJIKH B
HACTOAIIEM CTAHIAPTE

I'OCT 310.1-76 Ilementsl. MeToabl uctplTanuii. OOIIHE TTOI0KECHUS

I'OCT 310.2-76 IlemeHTBl. MeTOIBI ONIPEACIICHHIS] TOHKOCTH ITOMOJIa

['OCT 310.3-76 llementsl. Meronpl ompeneieHuss HOPMAIbHOM TyCTOTHI, CPOKOB
CXBaTbIBaHUS U PABHOMEPHOCTH U3MEHEHHS 00beMa

['OCT 310.4-81 IlemeHntsl. MeToapl ompeneiacHUs Mpeiaesia MPOYHOCTH MPU H3THOE U
cKaTuu

['OCT 3476-74 1llnaku TOMEHHbBIE U ANEKTPOTepMOpochOpHBIE TPaHYIUPOBAHHBIE IS
MIPOU3BOJICTBA IIEMEHTOB

['OCT 4013-82 KameHb TUIICOBBIM U THIICOAHTUIPUTOBBIN ISl MPOU3BOACTBA BSKYIIUX
MaTepuanoB. TeXHUYECKUE YCIOBUS.

'OCT 5382-91 IlemeHTBl W MaTepHalbl IIEMEHTHOTO TMPOM3BOACTBA. MeTObI
XUMHUYECKOI0 aHAIHN3a

['OCT 6613-86 CeTku NpoBOJIOUHBIE TKaHbIE C KBaJpaTHBIMU siuelikamu. TexHuueckue
YCIIOBUS

['OCT 10178-85 IlopTnaHaiieMeHT U NUIAaKOMOPTIaHIIEeMEHT. TeXHIHUECKHUEe YCIOBHS

['OCT 22236-85 Llemenrtsl. [IpaBuna npuemku

['OCT 22237-85 llemeHThl. YIakOBKa, MapKUPOBKA, TPAHCIIOPTUPOBAHHUE U XPAHEHUE

['OCT 30108-94 Matepuansl u u3fenus cTpoutenbHble. OnpeneneHue yaeabHOU
3¢ (HeKTUBHON aKTUBHOCTH €CTECTBEHHBIX PaIHOHYKIHIOB

KntoueBble cioBa: cynab(paTOCTOMKUN LIEMEHT, KOPPO3MOHHAs CTOMKOCTb, KIIMHKED,
MUHepaJibHas 100aBKa, MyIloIaHa

COAEPXAHUE
1 OOMACTD TPHMEHEHUS ....vvevviveisieereaseesieeste sttt sr et sbe bt b e b e bt b e sb e st b e b e b e nbe e b 1
2 HOPMATHBHBIE COBUTKH ...vuvviviastisteesteassesseesseessesseessessseaseesbessessbe e bt ass e sbe et e ase e b e b e seenbeenne s 2
3 KITACCHMUKALIFIST ...ttt ettt ettt b et ekt e e nbe e et e e bn e e nn e e nneeenns 2
4 TEXHUUECKUE TPEOOBAHIS ... ..veeurieeetiesristeesteassesieesieasesseesbe e e sseesbe e s e sbe e bt e s e seeesbeen e sbeeareene s 2
4.1 XAPAKTEPHCTIKH ....vvevvivviteeatesseesseesesseesbe et sseesbe e st ase e be e b e sse e s b e e bt e b e e b e e e sbeenbe e bt eeeeaneane s 2
4.2 TPEOOBAHUS K MATEPHATIAM ......vvsviesreseeteessesseesteesesseesseassesseesseasessseabeenesseesbeanesseeaneannens 4
4.3 MapKHPOBKA M YIIAKOBKR ......vivvisriesresseesteassesseesseassessssssesssesssesseasssssssseenesssesseasssssesssessnens 4
O TIPABHIIA TIPHIEMEKH ...ttt b et b bbbt b bbb e e n e nn e 4
B IMETOTBT KOHTPOIIM . cvvtenteeseteanteesueeasseaasseasseeasseeaseeasseebeeasseeaseeambeeabeeaseeenmeeanbeesbeeanbeesaneanneenneas 5
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