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Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ îïðåäåëåíèå ýôôåêòèâíîñòè ïðèìåíåíèÿ ðàçëè÷íûõ ìîäèôèêàòîðîâ äëÿ ïî-
âûøåíèÿ óñòîé÷èâîñòè ðåçèíîòåõíè÷åñêèõ èçäåëèé ê âîçäåéñòâèþ îçîíà, ñîäåðæàùåãîñÿ â âîçäóõå, ïðè äëè-
òåëüíîì õðàíåíèè ñåëüñêîõîçÿéñòâåííîé òåõíèêè íà îòêðûòûõ ïëîùàäêàõ â ìåæñåçîííûé ïåðèîä. Çàäà÷åé 
èññëåäîâàíèÿ ÿâëÿåòñÿ îïðåäåëåíèå çàùèòíûõ ñâîéñòâ ìîäèôèêà-òîðîâ ðåçèíû â óñëîâèÿõ ðàçðóøèòåëüíîãî 
âîçäåéñòâèÿ îçîíà. Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ ïðîâîäèëèñü â îçîííîé êàìåðå OMS-1 ñ èñïîëüçîâàíèåì 
ñòàíäàðòíûõ ìåòîäèê. Îçîííîå ñòàðåíèå ïðîâîäèëîñü ïîñëåäîâàòåëüíî â òðè ýòàïà, ñîîòâåòñòâåííî, ïðè ðàñ-
òÿæåíèè îáðàçöîâ íà 20, 30, 50 %, ïðîäîëæèòåëüíîñòü êàæäîãî ýòàïà ýêñïåðèìåíòà ñîñòàâëÿëà 6 ÷àñîâ. Ïîñëå 
êàæäîãî ýòàïà èñïûòàíèé îñóùåñòâëÿëñÿ âèçóàëüíûé îñìîòð îáðàçöîâ. Ñïîñîáíîñòü äåôîðìèðîâàííîãî îá-
ðàçöà ñîïðîòèâëÿòüñÿ ðàçðóøàþùåìó âîçäåéñòâèþ îçîíà îïðåäåëÿëàñü ïî âðåìåíè ïîÿâëåíèÿ íà ïîâåðõíîñòè 
îáðàçöà ïåðâûõ òðåùèí, âèäèìûõ íåâîîðóæåííûì ãëàçîì. Ðåçóëüòàòû ïîëó÷åííûõ â õîäå ïðîâåäåíèÿ ýêñïåðè-
ìåíòà äàííûõ ïîêàçàëè, ÷òî ââåäåíèå â ðåçèíó ìàðêè ÍÎ-68-1Á-1 (èç êàó÷óêà ÁÍÊÑ-18À) ìîäèôèêàòîðîâ «Êó-
áîâûå îñòàòêè ñïèðòîâ-òåëîìåðîâ» è «Ôòîðïàðàôèíû» óæå íà ïåðâîì ýòàïå èñïûòàíèé ïðèâîäèò ê ïîÿâëåíèþ 
ñïëîøíîé ñåòêè ìåëêèõ òðåùèí íà ïîâåðõíîñòè îáðàçöîâ. Íà îáðàçöàõ èç ýòîé ðåçèíû, ïîäâåðãíóòûõ ïîâåðõ-
íîñòíîìó ôòîðèðîâàíèþ íà ïîñëåäíåì ýòàïå èñïûòàíèé, ïîÿâëÿåòñÿ ìíîæåñòâî êðàåâûõ òðåùèí äëèíîé äî 
11 ìì è ãëóáèíîé äî 1 ìì. Íà îáðàçöàõ èç ðåçèíû ìàðêè 26-82-4 (èç êàó÷óêà ÑÊÝÏÒ-50) ïîÿâëÿþòñÿ òî÷å÷íûå 
òðåùèíû, ïðè÷åì ìîäèôèêàöèÿ ýòîé ðåçèíû ñîñòàâîì «Êóáîâûå îñòàòêè ñïèðòîâòåëîìåðîâ» óñêîðÿåò äàííûé 
ïðîöåññ. Îïûòíûå îáðàçöû èç ðåçèíû ÈÐ-5-1, êàê ìîäèôèöèðîâàííûå, òàê è ïîäâåðãíóòûå ïîâåðõíîñòíîìó 
ôòîðèðîâàíèþ, âûäåðæàëè èñïûòàíèå íà îçîííîå ñòàðåíèå áåç ñëåäîâ ðàçðóøåíèÿ. Ðåçóëüòàòû ïðîâåäåííûõ 
èññëåäîâàíèé ïîçâîëÿþò ñäåëàòü âûâîä î íåîáõîäèìîñòè ðàçðàáîòêè íîâûõ çàùèòíûõ ñîñòàâîâ, èñêëþ÷àþùèõ 
ðàçðóøåíèå ðåçèíîòåõíè÷åñêèõ èçäåëèé ñåëüñêîõîçÿéñòâåííîé òåõíèêè â ïðîöåññå äëèòåëüíîãî õðàíåíèÿ íà 
îòêðûòûõ ïëîùàäêàõ.
Êëþ÷åâûå ñëîâà: õðàíåíèå, ìîäèôèêàòîð, ðåçèíîòåõíè÷åñêîå èçäåëèå, ñåëüñêîõîçÿéñòâåííàÿ òåõíèêà.

The purpose of the research is to determine the efficiency of various modifiers for increasing the re-sistance of rubber 
products to the effects of ozone contained in the air, under a long-term storage of agri-cultural machinery in open 
areas during the off-season. The task of the research is to determine the pro-tective properties of rubber modifiers 
under the conditions of the destructive effect of ozone. Experimental investigations were carried out in the ozone 
chamber OMS-1 using standard techniques. Ozone aging was carried out consistently in three stages respectively 
with stretching samples at 20, 30, 50 %, the duration of each stage of the experiment – 6 hours. After each stage of 
the tests, visual inspection of the samples was carried out. The ability of a deformed sample to resist the destructive 
effect of ozone was determined by the time of appearance of the first cracks visible to the naked eye on the surface 
of the sample. The results of the data obtained during the experiment showed that the introduction of the modifiers 
«Stillage bottoms of telomeric alcohols» and «Fluorine paraffins» into the rubber of the brand NO-68-1B-1 (from 
BNKS-18A rubber) already at the first stage of testing leads to the appearance of a continuous mesh small cracks 
on the samples surface. On samples from this rubber, subjected to surface fluoridation at the last stage of the test, a 
number of edge cracks up to 11 mm in length and up to 1 mm deep are appeared. On samples from the rubber of grade 
26-82-4 (from SKEPT-50 rubber), the pointed cracks appear on rubber samples, and the modification of this rubber 
with the composition «Stillage bottoms of telomeric alcohols» accelerates this process. The experimental samples 
of rubber IR-5-1, as modified and as subjected to surface fluorination, have withstood the ozone aging test without 
traces of destruction. The results of the conducted studies allow us to conclude that it is necessary to develop new 
protective compositions that exclude the destruction of rubber technical products of agricultural machinery during 
long-term storage in open areas.
Keywords: storage, modifier, rubber product, agricultural machinery.
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Ââåäåíèå
Ñîâðåìåííûé óðîâåíü òåõíè÷åñêîãî îñíà-

ùåíèÿ ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà 
ïðåäúÿâëÿåò íîâûå òðåáîâàíèÿ ê îáåñïå÷åíèþ 
ñîõðàííîñòè òåõíèêè â ìåæñåçîííûé ïåðèîä 
[1]. Âîïðîñû ïîäãîòîâêè ñåëüñêîõîçÿéñòâåí-
íûõ ìàøèí ê õðàíåíèþ ðàññìàòðèâàþòñÿ â íà-
ó÷íûõ ïóáëèêàöèÿõ ìíîãèõ àâòîðîâ: À.Ì. Áà-
óñîâà [2], Þ.Â. Äåñÿòîâà [3], Ì.Á. Ëàòûøåíêà 
[4–6], Â.Â. Òåðåíòüåâà [7–9], À.Â. Øåìÿêèíà 
[10–13] è äðóãèõ ó÷åíûõ. 

Â ïðîöåññå äëèòåëüíîãî õðàíåíèÿ ðåçèíî-
òåõíè÷åñêèõ èçäåëèé íà îòêðûòûõ ïëîùàäêàõ 
ïîä äåéñòâèåì ñâåòîâîé ðàäèàöèè è îçîíà âîç-
äóõà ïðîèñõîäèò «ñòàðåíèå» ðåçèíû, çíà÷è-
òåëüíî èçìåíÿþòñÿ åå ôèçèêî-ìåõàíè÷åñêèå 
ñâîéñòâà, îñîáåííî æåñòêîñòíûå õàðàêòåðè-
ñòèêè è ïðî÷íîñòíûå [14,  15].

Ïðîâåäåííûå íàó÷íûå èññëåäîâàíèÿ ïîêà-
çàëè, ÷òî äëÿ ïîâûøåíèÿ íàäåæíîñòè ðåçèíî-
òåõíè÷åñêèõ èçäåëèé ñåëüñêîõîçÿéñòâåííûõ 
ìàøèí íåîáõîäèìî îïðåäåëèòü ãðóïïû ôàê-
òîðîâ, êîòîðûå äåéñòâóþò íà ðåçèíîâûå ýëå-
ìåíòû òåõíèêè â çàâèñèìîñòè îò óñëîâèé èõ 
ðàáîòû. Â ðåçèíîòåõíè÷åñêèõ èçäåëèÿõ ðàç-
ðóøèòåëüíûå èçìåíåíèÿ ìîãóò áûòü âûçâàíû 
äëèòåëüíûì òåïëîâûì âîçäåéñòâèåì, äèôôó-
çèåé íåàãðåññèâíûõ âåùåñòâ â ïîëèìåðíûé 
ìàòåðèàë. Íåìàëîâàæíóþ ðîëü â ýòîì èãðàåò 
ïðîäîëæèòåëüíîñòü äåéñòâèÿ òîãî èëè èíîãî 
ôàêòîðà, ëèáî èõ ñîâîêóïíîñòü. 

Ïðè õèìè÷åñêîì âîçäåéñòâèè ïðîèñõîäèò 
èçìåíåíèå õèìè÷åñêîãî ñîñòàâà èëè ñòðîåíèÿ 
ïîëèìåðíîãî ìàòåðèàëà. Â ðåçóëüòàòå âçàè-
ìîäåéñòâèÿ ðàçâèâàþòñÿ ðåàêöèè îêèñëåíèÿ, 
ñòðóêòóðèðîâàíèÿ è äåñòðóêöèè. Ñêîðîñòü, íà-
ïðàâëåíèå, ãëóáèíà ïåðå÷èñëåííûõ ïðåâðàùå-
íèé â çíà÷èòåëüíîé ñòåïåíè îïðåäåëÿþòñÿ ñêî-
ðîñòüþ è àìïëèòóäîé êîëåáàíèé òåìïåðàòóðû, 
êîíöåíòðàöèåé ðåàãèðóþùèõ êîìïîíåíòîâ è 
ïðîäîëæèòåëüíîñòüþ âîçäåéñòâèÿ. 

Âàæíûì ôàêòîðîì ñòàðåíèÿ ðåçèíîòåõíè-
÷åñêèõ èçäåëèé ñåëüñêîõîçÿéñòâåííûõ ìàøèí 
ÿâëÿåòñÿ äåéñòâèå êèñëîðîäà è îçîíà, íàõîäÿ-
ùèõñÿ â âîçäóõå. Äåéñòâèå êèñëîðîäà è îçîíà â 
çíà÷èòåëüíîé ñòåïåíè óñêîðÿåòñÿ ñîëíå÷íûìè 
èçëó÷åíèÿìè è íåêîòîðûìè õèìè÷åñêèìè ñî-
åäèíåíèÿìè, îñîáåííî ñîëÿìè ìåäè è ìàðãàí-
öà. Âëèÿíèå ñîñòàâà àòìîñôåðû îïðåäåëÿåòñÿ 
íàëè÷èåì â íåé õèìè÷åñêè àêòèâíûõ âåùåñòâ. 
Àòìîñôåðà Ðÿçàíñêîé îáëàñòè õàðàêòåðèçó-
åòñÿ ñîäåðæàíèåì ñåðíèñòîãî àíãèäðèäà íå 
áîëåå 0,02 ìã/ì3 âîçäóõà, õëîðèäîâ – íå áîëåå 

0,3 ìã/ì3 ñóò. Êðîìå òîãî, â àòìîñôåðå Ðÿçàí-
ñêîé îáëàñòè ñîäåðæèòñÿ îùóòèìîå êîëè÷åñòâî 
òâåðäûõ ÷àñòèö (çîëà, ïåñîê, ïûëü). Äåéñòâèå 
óêàçàííûõ âåùåñòâ óñèëèâàåò ñîäåðæàùàÿñÿ â 
âîçäóõå âëàãà. Èññëåäîâàíèÿ âëèÿíèÿ âëàæíî-
ñòè âîçäóõà íà ðàçðóøåíèå ðåçèíîòåõíè÷åñêèõ 
èçäåëèé ñåëüñêîõîçÿéñòâåííûõ ìàøèí â àòìîñ-
ôåðå ïîêàçàëè, ÷òî ïðîöåññ «ñòàðåíèÿ» àêòèâè-
çèðóåòñÿ ïðè âëàæíîñòè áîëåå 70 %.

Öåëü èññëåäîâàíèÿ
Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ èçó÷åíèå 

âëèÿíèÿ ìîäèôèêàòîðîâ íà ñîõðàíÿåìîñòü ðå-
çèíîòåõíè÷íåñêèõ èçäåëèé ñåëüñêîõîçÿéñòâåí-
íîé òåõíèêè.

Ýêñïåðèìåíòàëüíàÿ ÷àñòü
Ñîòðóäíèêàìè Ðÿçàíñêîãî ÃÀÒÓ áûëè ïðî-

âåäåíû èññëåäîâàíèÿ ðåçèíîòåõíè÷åñêèõ èç-
äåëèé íà îçîíîñòîéêîñòü. Îçîííîå ñòàðåíèå 
ïðîâîäèëîñü â îçîííîé êàìåðå OMS-1 (ðèñ. 1) 
ïîñëåäîâàòåëüíî â òðè ýòàïà, ñîîòâåòñòâåííî, 
ïðè ðàñòÿæåíèè îáðàçöîâ íà 20, 30, 50 %, ïðî-
äîëæèòåëüíîñòü êàæäîãî ýòàïà ýêñïåðèìåí-
òà ñîñòàâëÿëà 6 ÷.

Áûëî èññëåäîâàíî òàêæå âëèÿíèå ìîäèôè-
êàöèè ðåçèíîâûõ ñìåñåé íà óñòîé÷èâîñòü ê 
îçîííîìó ñòàðåíèþ. Îáðàçöû äëÿ èñïûòàíèé 
íà îçîííîå ñòàðåíèå èçãîòàâëèâàëèñü â âèäå 
ëîïàòîê ïî ÃÎÑÒ 270 (òàáë. 1). 

Ðèñ. 1. Îçîííàÿ êàìåðà OMS-1
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Ïîñëå êàæäîãî ýòàïà èñïûòàíèé îñóùåñò-
âëÿëñÿ âèçóàëüíûé îñìîòð îáðàçöîâ. Ñïî-
ñîáíîñòü äåôîðìèðîâàííîãî îáðàçöà ñîïðî-
òèâëÿòüñÿ ðàçðóøàþùåìó âîçäåéñòâèþ îçîíà 
îïðåäåëÿëàñü ïî âðåìåíè ïîÿâëåíèÿ íà ïîâåðõ-
íîñòè îáðàçöà ïåðâûõ òðåùèí, âèäèìûõ íåâî-
îðóæåííûì ãëàçîì.

Âûåìêà ðàìîê èç êàìåðû ïðîâîäèëàñü ïî-
ñëåäîâàòåëüíî ÷åðåç ðàâíûå ïðîìåæóòêè 
âðåìåíè. Èçâëå÷åííûå èç êàìåðû ðàìêè ñ îá-
ðàçöàìè ïîìåùàëèñü â ãåðìåòè÷íûå ÷åõëû. 
Ìèêðîôîòîãðàôèðîâàíèå îáðàçöîâ, ïðîøåä-
øèõ èñïûòàíèÿ, ïðîâîäèëîñü áåç ñúåìà èõ ñ 
ðàìîê.

Ïðè ìèêðîôîòîãðàôèðîâàíèè íàðóæíîé ïî-
âåðõíîñòè îáðàçöîâ îïðåäåëÿëèñü:

– ìàêñèìàëüíàÿ è ìèíèìàëüíàÿ øèðèíà 
òðåùèí;

– êîëè÷åñòâî òðåùèí, ïåðåñåêàåìûõ îñåâîé 
ëèíèåé, ïðîâîäèìîé ïîñåðåäèíå ðàáî÷åãî 
ó÷àñòêà âäîëü îáðàçóþùåé îáðàçöà.

Ïî ôîòîãðàôèÿì áîêîâûõ ñðåçîâ ðàáî÷åãî 
ó÷àñòêà îáðàçöîâ èçìåðÿëàñü ãëóáèíà òðåùèí 
â ðåçèíå. Èçìåðåíèå ãåîìåòðè÷åñêèõ ðàçìåðîâ 
òðåùèí ïðîâîäèëîñü ñ ó÷åòîì èõ óâåëè÷åíèÿ â 
ïðîöåññå ôîòîãðàôèðîâàíèÿ. Ðåçóëüòàòû îñìî-
òðà îáðàçöîâ ïðåäñòàâëåíû â òàáë. 2.

Òàáëèöà 1
Èñïûòûâàåìûå îáðàçöû ðåçèíû íà îçîíîñòîéêîñòü

Øèôð Ìàðêà ðåçèíû Ìîäèôèêàòîð, ââåäåííûé â ðåçèíó Ôòîðèðîâàíèå 
ïîâåðõíîñòè îáðàçöîâ

1

ÍÎ-68-1Á-1
(ÁÍÊÑ-18À)

áåç ìîäèôèêàòîðà
–

2 ôòîðèðîâàííûå

3 ìîäèôèêàòîð «Êóáîâûå îñòàòêè 
ñïèðòîâ-òåëîìåðîâ»

–

4 ôòîðèðîâàííûå

5
ìîäèôèêàòîð «Ôòîðïàðàôèíû»

–

6 ôòîðèðîâàííûå

7

26-82-4
(ÑÊÝÏÒ-50)

áåç ìîäèôèêàòîðà
–

8 ôòîðèðîâàííûå

9 ìîäèôèêàòîð «Êóáîâûå îñòàòêè 
ñïèðòîâ-òåëîìåðîâ»

–

10 ôòîðèðîâàííûå

11

ÈÐ-5-1
(ÑÊÝÏÒ-50)

áåç ìîäèôèêàòîðà
–

12 ôòîðèðîâàííûå

13 ìîäèôèêàòîð «Êóáîâûå îñòàòêè 
ñïèðòîâ-òåëîìåðîâ»

–

14 ôòîðèðîâàííûå

15
ìîäèôèêàòîð «Ôòîðïàðàôèíû»

–

16 ôòîðèðîâàííûå

Òàáëèöà 2

Ðåçóëüòàòû âèçóàëüíîãî îñìîòðà îáðàçöîâ ïîñëå êàæäîãî ýòàïà èñïûòàíèé â îçîííîé êàìåðå

Øèôð

Âðåìÿ
 ïîÿâëåíèÿ 

íà ïîâåðõíîñòè 
îáðàçöà ïåðâûõ 

òðåùèí, ÷

Ðåçóëüòàòû âèçóàëüíîãî îñìîòðà îáðàçöîâ

ïîñëå 1-ãî ýòàïà ïîñëå 2-ãî ýòàïà ïîñëå 3-ãî ýòàïà

1 10,0

òðåùèí íåò

ìíîæåñòâî ìèêðîòðåùèí ïî êðàÿì

2 7,0 ìåëêèå òðåùèíû 
ïî êðàÿì

ìíîæåñòâî òðåùèí ïî êðàÿì äëèíîé 
äî 11 ìì è ãëóáèíîé äî 1 ìì

3 0,5 ñåòêà ìåëêèõ òðåùèí åäèíè÷íûå ìèêðîòðåùèíû ïî êðàÿì
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Çàêëþ÷åíèå
Àíàëèç ðåçóëüòàòîâ èñïûòàíèé îáðàçöîâ 

ðåçèíîòåõíè÷åñêèõ èçäåëèé íà óñòîé÷èâîñòü 
ê îçîííîìó ñòàðåíèþ ïîêàçàë, ÷òî ââåäåíèå â 
ðåçèíó ìàðêè ÍÎ-68-1Á-1 (èç êàó÷óêà ÁÍÊÑ-
18À) ìîäèôèêàòîðîâ «Êóáîâûå îñòàòêè ñïèð-
òîâ-òåëîìåðîâ» è «Ôòîðïàðàôèíû» óæå íà 
ïåðâîì ýòàïå èñïûòàíèé ïðèâîäèò ê ïîÿâëå-
íèþ ñïëîøíîé ñåòêè ìåëêèõ òðåùèí íà ïî-
âåðõíîñòè îáðàçöîâ (îáðàçöû № 3 è 5). Ñëåäó-
åò îòìåòèòü, ÷òî íà îáðàçöàõ èç ýòîé ðåçèíû, 
ïîäâåðãíóòûõ ïîâåðõíîñòíîìó ôòîðèðîâàíèþ 
íà ïîñëåäíåì ýòàïå èñïûòàíèé, ïîÿâëÿåòñÿ 
ìíîæåñòâî êðàåâûõ òðåùèí äëèíîé äî 11 ìì è 
ãëóáèíîé äî 1 ìì (îáðàçöû № 2, 4 è 6). 

Íà îáðàçöàõ èç ðåçèíû ìàðêè 26-82-4 (èç 
êàó÷óêà ÑÊÝÏÒ-50) ïîÿâëÿþòñÿ òî÷å÷íûå òðå-
ùèíû (îáðàçöû № 7–10), ïðè÷åì ìîäèôèêàöèÿ 
ýòîé ðåçèíû ñîñòàâîì «Êóáîâûå îñòàòêè ñïèð-
òîâ-òåëîìåðîâ» óñêîðÿåò äàííûé ïðîöåññ (îá-
ðàçöû № 9 è 10).

Îïûòíûå îáðàçöû èç ðåçèíû ÈÐ-5-1 (îá-
ðàçöû № 13–16), êàê ìîäèôèöèðîâàííûå, òàê è 
ïîäâåðãíóòûå ïîâåðõíîñòíîìó ôòîðèðîâàíèþ, 
âûäåðæàëè èñïûòàíèå íà îçîííîå «ñòàðåíèå» 
áåç ñëåäîâ ðàçðóøåíèÿ.

Ïî ðåçóëüòàòàì èñïûòàíèé ìîæíî ñäåëàòü 
âûâîä î òîì, ÷òî ââåäåíèå ìîäèôèêàòîðîâ â 
ðåçèíó íå îäíîçíà÷íî ñêàçûâàåòñÿ íà åå óñòîé-
÷èâîñòè ê îçîííîìó ðàçðóøåíèþ. Ñëåäîâà-

òåëüíî, äëÿ ïîâûøåíèÿ äàííîãî ïîêàçàòåëÿ 
íåîáõîäèìà ðàçðàáîòêà íîâûõ ñîâðåìåííûõ 
çàùèòíûõ ñîñòàâîâ, ïîçâîëÿþùèõ èñêëþ÷èòü 
«ñòàðåíèå» ðåçèíîòåõíè÷åñêèõ èçäåëèé â ïðî-
öåññå õðàíåíèÿ. 
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Îêîí÷àíèå òàáëèöû 2

Øèôð

Âðåìÿ
 ïîÿâëåíèÿ 

íà ïîâåðõíîñòè 
îáðàçöà ïåðâûõ 

òðåùèí, ÷

Ðåçóëüòàòû âèçóàëüíîãî îñìîòðà îáðàçöîâ

ïîñëå 1-ãî ýòàïà ïîñëå 2-ãî ýòàïà ïîñëå 3-ãî ýòàïà

4 6,0 òðåùèí íåò

ìèêðîòðåùèíû 
ïî êðàÿì

ìíîæåñòâî òðåùèí ïî êðàÿì äëèíîé 
äî 11 ìì è ãëóáèíîé äî 1 ìì

5 0,5 òî÷å÷íûå òðåùèíû 
ïî âñåé ïîâåðõíîñòè åäèíè÷íûå òðåùèíû ïî êðàÿì

6 6,0
òðåùèí íåò

òðåùèíû ïî êðàÿì äëèíîé 
äî 11 ìì è ãëóáèíîé äî 1  ìì

7 7,0

òî÷å÷íûå òðåùèíû
8 9,0
9 0,5

òî÷å÷íûå òðåùèíû
10 1,0
11 –

òðåùèí íåò òî÷å÷íûå òðåùèíû
12 –
13 –

òðåùèí íåò
14 –
15 –
16 –
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