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ɂɧɫɬɪɭɤɰɢɹ�ɩɨ�ɷɤɫɩɥɭɚɬɚɰɢɢ 
 


APT.line™ CB (E3) 
CO2 ɢɧɤɭɛɚɬɨɪɵ 
CO2 ɢɧɤɭɛɚɬɨɪɵ�ɫ�ɤɨɧɬɪɨɥɟɦ�22 
 


F�ɫɢɫɬɟɦɨɣ�)3,-ɫɟɧɫɨɪɚ�ɢ�ɞɢɫɩɥɟɣɧɵɦ�ɤɨɧɬɪɨɥɟɪɨɦ�0%� 
 
Ɇɨɞɟɥɶ ʋ�ɚɪɬ� Ɇɨɞɟɥɶ ʋ�ɚɪɬ� 


CB 53 9040-0069, 9140-0069 
9040-0071, 9140-0071 
9040-0073, 9140-0073 
9040-0075, 9140-0075 


CB 53-UL 9040-0070, 9140-0070 
9040-0072, 9140-0072 
9040-0074, 9140-0074 
9040-0076, 9140-0076 


CB 150 9040-0038, 9140-0038 
9040-0044, 9140-0044 
9040-0046, 9140-0046 
9040-0052, 9140-0052 


CB 150-UL 9040-0042, 9140-0042 
9040-0048, 9140-0048 
9040-0050, 9140-0050 
9040-0054, 9140-0054 


CB 210 9040-0039, 9140-0039 
9040-0045, 9140-0045 
9040-0047, 9140-0047 
9040-0053, 9140-0053 


CB 210-UL 9040-0043, 9140-0043 
9040-0049, 9140-0049 
9040-0051, 9140-0051 
9040-0055, 9140-0055 
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Ⱥɞɪɟɫ Post office box 102 
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Cȿ�- Ⱦɟɤɥɚɪɚɰɢɹ�ɫɨɨɬɜɟɬɫɬɜɢɹ 


 


 


 EG – KONFORMITÄTSERKLÄRUNG 
 EC - DECLARATION OF CONFORMITY 
 CE - DECLARATION DE CONFORMITE 
 &ȿ�- Ⱦɟɤɥɚɪɚɰɢɹ�ɫɨɨɬɜɟɬɫɬɜɢɹ 


 


$QELHWHU���6XSSOLHU���)RXUQLVVHXU���ɉɨɫɬɚɜɳɢɤ� BINDER GmbH 
$QVFKULIW���$GGUHVV���$GUHVVH���Ⱥɞɪɟɫ� ,P�0LWWOHUHQ�gVFK����'-78532 Tuttlingen 
Produkt / ProducW���3URGXLW���ɉɪɨɞɭɤɬ� CO2 Begasungsbrutschrank 


CO2 Incubators 
Incubateurs à CO2 
CO2 ɢɧɤɭɛɚɬɨɪɵ 


7\SHQEH]HLFKQXQJ���7\SH���7\SH���Ɍɢɩ� CB 53, CB 150, CB 210 
 


Die oben beschriebenen Produkte sind konform mit folgenden EG-Richtlinien� 
The products described above are in conformity with the following EC guidelines� 
Les produits décrits ci-dessus sont conformes aux directives CE suivantes� 
ɉɪɨɞɭɤɬɵ��ɭɤɚɡɚɧɧɵɟ�ɜɵɲɟ��ɩɨɥɧɨɫɬɶɸ�ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɫɥɟɞɭɸɳɢɦ�ȿɋ�ɪɭɤɨɜɨɞɫɬɜɚɦ� 


Niederspannungsrichtlinie  
2006/95/EG 
Low voltage directive 
2006/95/EC 
Directive basse tension  
2006/95/CE  
Ⱦɢɪɟɤɬɢɜɚ ɩɨ ɧɢɡɤɨɦɭ 
ɧɚɩɪɹɠɟɧɢɸ  
2006/95/CE 


Richtlinie 2006/95/EG des Europäischen Parlaments und des Rates vom 
����'H]HPEHU������]XU�$QJOHLFKXQJ�GHU�5HFKWVYRUVFKULIWHQ�GHU�0LWJOLHd-
staaten betreffend elektrische Betriebsmittel zur Verwendung innerhalb 
bestimmter Spannungsgrenzen 
Council Directive 2006/95/EC of 12 December 2006 on the harmonization 
RI�WKH�ODZV�RI�0HPEHU�6WDWHV�UHODWLQJ�WR�HOHFWULFDO�HTXLSPHQW�GHVLJQHG�IRU�
use within certain voltage limits 
Directive 2006/95/CE du Parlement Européen et du Conseil du 12 dé-
cembre 2006 concernant le rapprochement des législations des États 
PHPEUHV�UHODWLYHV�DX�PDWpULHO�pOHFWULTXH�GHVWLQp�j�rWUH�HPSOR\p�GDQV�
certaines limites de tension 
Ⱦɢɪɟɤɬɢɜɚ 2006/95/CE ɨɬ 12 ɞɟɤɚɛɪɹ 2006 ɝɨɞɚ ɨ ɝɚɪɦɨɧɢɡɚɰɢɢ 
ɡɚɤɨɧɨɜ ɫɬɪɚɧ-ɭɱɚɫɬɧɢɰ ɜ ɨɬɧɨɲɟɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɟɞɟɥɚɯ 
ɧɚɩɪɹɠɟɧɢɹ 


(09-Richtlinie  
2004/108/EG 
(0&�'LUHFWLYH 
2004/108/EC 
Directive &(0� 
2004/108/CE  
Ⱦɢɪɟɤɬɢɜɚ ɗɆɋ 
2004/108/EC 


Richtlinie 2004/108/EG des Europäischen Parlaments und des Rates 
vom 15. Dezember 2004 zur Angleichung der Rechtsvorschriften der 
0LWJOLHGVWDDWHQ��EHU�GLH�HOHNWURPDJQHWLVFKH�9HUWUlJOLFKNHLW�XQG�]XU�$Xf-
hebung der Richtlinie 89/336/EWG. 
Directive 2004/108/EC of the European Parliament and of the Council of 
���'HFHPEHU������RQ�WKH�DSSUR[LPDWLRQ�RI�WKH�ODZV�RI�WKH�0HPEHU�
6WDWHV�UHODWLQJ�WR�HOHFWURPDJQHWLF�FRPSDWLELOLW\�DQG�UHSHDOLQJ�'LUHFWLYH�
98/336/EEC. 
Directive 2004/108/CE du Parlement Européen et du Conseil du 15 dé-
cembre 2004 relative au rapprochement des législations des États 
PHPEUHV�FRQFHUQDQW�OD�FRPSDWLELOLWp�pOHFWURPDJQpWLTXH�HW�DEURJHDQW�OH�
directive 98/336/CEE. 
Ⱦɢɪɟɤɬɢɜɚ����������(&�ɨɬ����ɞɟɤɚɛɪɹ������ɝɨɞɚ�ɨ�ɫɛɥɢɠɟɧɢɢ�
ɡɚɤɨɧɨɜ�ɫɬɪɚɧ-ɭɱɚɫɬɧɢɰ�ɜ�ɨɬɧɨɲɟɧɢɢ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ�
ɫɨɜɦɟɫɬɢɦɨɫɬɢ�ɢ�ɚɧɧɭɥɢɪɨɜɚɧɢɢ�Ⱦɢɪɟɤɬɢɜɵ��������((&� 
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Die oben beschriebenen Produkte tragen entsprechend die Kennzeichnung CE. 
The producWV�GHVFULEHG�DERYH��FRUUHVSRQGLQJ�WR�WKLV��EHDU�WKH�&(-mark. 
Les produits décrits ci-GHVVXV��HQ�FRUUHVSRQGDQFH��SRUWHQW�O¶LQGLFDWLRQ�&(� 
Ⱦɚɧɧɵɟ ɩɪɨɞɭɤɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɥɨɠɟɧɧɵɦ ɜɵɲɟ ɦɚɪɤɢɪɨɜɚɧɵ ɡɧɚɤɨɦ CE. 


 


Die oben beschriebenen Produkte sind konform mLW�IROJHQGHQ�KDUPRQLVLHUWHQ�1RUPHQ� 
7KH�SURGXFWV�GHVFULEHG�DERYH�DUH�LQ�FRQIRUPLW\�ZLWK�WKH�IROORZLQJ�KDUPRQL]HG�VWDQGDUGV� 
Les produits décrits ci-GHVVXV�VRQW�FRQIRUPHV�DX[�QRUPHV�KDUPRQLVpHV�VXLYDQWHV� 
ɉɪɨɞɭɤɬɵ��ɭɤɚɡɚɧɧɵɟ ɜɵɲɟ��ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɦ ɫɬɚɧɞɚɪɬɚɦ� 
Sicherheit / safety / sécurité/ɧɨɪɦɚɬɢɜɵ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ� 


EN 61010-1:2010 6LFKHUKHLWVEHVWLPPXQJHQ�I�U�HOHNWULVFKH�0HVV-, Steuer-, Regel- und 
Laborgeräte – Teil 1: Allgemeine Anforderungen (DIN EN 61010-1:2002 
+ Berichtigung 1:2002 + Berichtigung 2:2004) 
6DIHW\�UHTXLUHPHQWV�IRU�HOHFWULFDO�HTXLSPHQW�IRU�PHDVXUHPHQW��FRQWURO��
DQG�ODERUDWRU\�XVH�– 3DUW����*HQHUDO�UHTXLUHPHQWV��,(&������-1:2010, 
BS EN 61010-1:2010) 
5qJOHV�GH�VpFXULWp�SRXU�DSSDUHLOV�pOHFWULTXHV�GH�PHVXUDJH��GH�UpJXODWLRQ�
et de laboratoire – Partie 1: Prescriptions générales (CEI 61010-1:2010, 
1)�(1������������ 
ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɢɡɦɟɪɟɧɢɣ��ɭɩɪɚɜɥɟɧɢɹ�ɢ�
ɥɚɛɨɪɚɬɨɪɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ��Ɍɪɟɛɨɜɚɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ��ɑɚɫɬɶ����
Ɉɛɳɢɟ�ɬɪɟɛɨɜɚɧɢɹ��IEC/CEI�ɆɗɄ������-1:2010) 


EN 61010-2-010:2003 6LFKHUKHLWVEHVWLPPXQJHQ�I�U�HOHNWULVFKH�0H�-, Steuer-, Regel- und La-
borgeräte – Teil 2-�����%HVRQGHUH�$QIRUGHUXQJHQ�DQ�/DERUJHUlWH�I�U�GDV�
Erhitzen von Stoffen (DIN EN 61010-2-010:2004) 
6DIHW\�UHTXLUHPHQWV�IRU�HOHFWULFDO�HTXLSPHQW�IRU�PHDVXUHPHQW��FRQWURO��
DQG�ODERUDWRU\�XVH�– Part 2-�����3DUWLFXODU�UHTXLUHPHQWV�IRU�ODERUDWRU\�
HTXLSPHQW�IRU�WKH�KHDWLQJ�RI�PDWHULDOV��,(&������-2-10:2005, BS EN 
61010-2-10:2003) 
5qJOHV�GH�VpFXULWp�SRXU�DSSDUHLOV�pOHFWULTXHV�GH�PHVXUDJH��GH�UpJXODWLRQ�
et de laboratoire – Partie 2-010 : Prescriptions particulières pour appa-
reils de laboratoire utilisés pour l’échauffement des matières (CEI 61010-
2-���������1)�(1������-2-10:2005) 
ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ�ɞɥɹ�ɢɡɦɟɪɟɧɢɹ��ɭɩɪɚɜɥɟɧɢɹ�ɢ�ɥɚɛɨɪɚɬɨɪɧɨɝɨ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ��Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ�ɫɨɜɦɟɫɬɢɦɨɫɬɢ��
ɑɚɫɬɶ����Ɉɛɳɢɟ�ɬɪɟɛɨɜɚɧɢɹ��IEC 61326-1:2005 + Corr. 1:2008 + Corr. 
2:2010, BS EN 61326-1:2006+ A1:2008) 


(09���(0&���&(0��ɗɆɋ� 


EN 61326-1:2006  
+ Corr. 1:2008 + Corr. 2:2010 


(OHNWULVFKH�0HVV-, Steuer-, Regel- und Laborgeräte - (09-
Anforderungen - Teil 1: Allgemeine Anforderungen (DIN EN 61326-
1:2006 + Berichtigung 1:2008 + Berichtigung 2:2011) 
(OHFWULFDO�HTXLSPHQW�IRU�PHDVXUHPHQW��FRQWURO�DQG�ODERUDWRU\�XVH�- (0&�
UHTXLUHPHQWV�- 3DUW����*HQHUDO�UHTXLUHPHQWV��,(&������-1:2005 + Corr. 
1:2008 + Corr. 2:2010, BS EN 61326-1:2006+ A1:2008) 
0DWpULHO�pOHFWULTXH�Ge mesure, de commande et de laboratoire - Exi-
JHQFHV�UHODWLYHV�j�OD�&(0�- Partie 1: Exigences générales (CEI 61326-
���������$&��������1)�(1������-1:2006 mod.) 
ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ�ɞɥɹ�ɢɡɦɟɪɟɧɢɹ��ɭɩɪɚɜɥɟɧɢɹ�ɢ�ɥɚɛɨɪɚɬɨɪɧɨɝɨ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ��Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ�ɫɨɜɦɟɫɬɢɦɨɫɬɢ��
ɑɚɫɬɶ����Ɉɛɳɢɟ�ɬɪɟɛɨɜɚɧɢɹ��IEC 61326-1:2005 + Corr. 1:2008 + Corr. 
2:2010, BS EN 61326-1:2006+ A1:2008) 
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EN 61326-2-2:2006 EleNWULVFKH�0HVV-, Steuer-, Regel- und Laborgeräte – (09-
Anforderungen. Teil 2-2: Besondere Anforderungen - 3U�IDQRUGQXQJ��
%HWULHEVEHGLQJXQJHQ�XQG�/HLVWXQJVPHUNPDOH�I�U�RUWVYHUlQGHUOLFKH�3U�I-, 
0HVV- und Überwachungsgeräte in Niederspannungs-
Stromversorgungsnetzen. (DIN EN 61326-2-2:2006) 
(OHFWULFDO�HTXLSPHQW�IRU�PHDVXUHPHQW��FRQWURO�DQG�ODERUDWRU\�XVH�– (0&�
UHTXLUHPHQWV��3DUW��-���3DUWLFXODU�UHTXLUHPHQWV�- Test configurations, 
operational conditions and performance criteria for portable test, measur-
ing and moQLWRULQJ�HTXLSPHQW�XVHG�LQ�ORZ-YROWDJH�GLVWULEXWLRQ�V\VWHPV��
(IEC 61326-2-2:2005, BS EN 61326-2-2:2006) 
0DWpULHO�pOHFWULTXH�GH�PHVXUH��GH�FRPPDQGH�HW�GH�ODERUDWRLUH�– Exi-
JHQFHV�UHODWLYHV�j�OD�&(0��3DUWLH��-2: Exigences particulières - Configu-
rations d’essai, conditions de fonctionnement et critères d’aptitude à la 
fonction des matériels portatifs d’essai, de mesure et de surveillance 
XWLOLVpV�GDQV�GHV�V\VWqPHV�GH�GLVWULEXWLRQ�EDVVH�WHQVLRQ��(CEI 61326-2-
2:2005 + AC1:2007, 1) EN 61326-2-2:2006) 
ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ�ɞɥɹ�ɢɡɦɟɪɟɧɢɹ��ɭɩɪɚɜɥɟɧɢɹ�ɢ�ɥɚɛɨɪɚɬɨɪɧɨɝɨ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ��Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ�ɫɨɜɦɟɫɬɢɦɨɫɬɢ��
ɑɚɫɬɶ��-���ɑɚɫɬɧɵɟ�ɬɪɟɛɨɜɚɧɢɹ��Ʉɨɧɮɢɝɭɪɚɰɢɢ�ɢɫɩɵɬɚɧɢɣ��ɪɚɛɨɱɢɟ�
ɭɫɥɨɜɢɹ�ɢ�ɤɪɢɬɟɪɢɢ�ɞɥɹ�ɪɚɛɨɱɢɯ�ɯɪɚɤɬɟɪɢɫɬɢɤ�ɩɟɪɟɧɨɫɧɨɝɨ��
ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɢɫɩɨɥɶɡɭɟɦɨɝɨ�ɜ�
ɧɢɡɤɨɜɨɥɶɬɧɵɯ�ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ�ɫɢɫɬɟɦɚɯ�(IEC 61326-2-2:2005, 
BS EN 61326-2-2:2006) 


 


 


D-78532 Tuttlingen, 21.08.2012 


BINDER GmbH 
 


 
 


3��0��%LQGHU 


*HVFKlIWVI�KUHQGHU�*HVHOOVFKDIWHU 
0DQDJLQJ�'LUHFWRU 
Directeur général  
Ⱦɢɪɟɤɬɨɪ 


B. Hofmann 


/HLWHU�)�	�( 
'LUHFWRU�5�	�' 
&KHI�GH�VHUYLFH�5	'� 
Ƚɥɚɜɚ ɞɟɩɚɪɬɚɦɟɧɬɚ 5	' 
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Ɋɟɝɢɫɬɪɚɰɢɹ�ɩɪɨɞɭɤɬɚ 
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ɍɜɚɠɚɟɦɵɣ�ɩɨɥɶɡɨɜɚɬɟɥɶ� 


Ⱦɥɹ�ɩɪɚɜɢɥɶɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ CO2 ɢɧɤɭɛɚɬɨɪɚ�&%��ɧɟɨɛɯɨɞɢɦɨ�ɩɪɨɱɢɬɚɬɶ�ɞɚɧɧɭɸ�ɢɧɫɬɪɭɤɰɢɸ�ɩɨ�
ɷɤɫɩɥɭɚɬɚɰɢɢ�ɢ�ɬɳɚɬɟɥɶɧɨ�ɫɨɛɥɸɞɚɬɶ�ɟɟ�ɩɨɥɨɠɟɧɢɹ� 
 


1. Ȼɟɡɨɩɚɫɧɨɫɬɶ 
ɂɧɫɬɪɭɤɰɢɹ�ɩɨ�ɷɤɫɩɥɭɚɬɚɰɢɢ�– ɱɚɫɬɶ�ɤɨɦɩɥɟɤɬɚ�ɩɨɫɬɚɜɤɢ��ȼɫɟɝɞɚ�ɞɟɪɠɢɬɟ�ɟɟ�ɩɨɞ�ɪɭɤɨɣ��Ʉ�ɪɚɛɨɬɟ�ɫ�
ɩɪɢɛɨɪɨɦ� ɦɨɠɟɬ� ɞɨɩɭɫɤɚɬɶɫɹ� ɬɨɥɶɤɨ� ɫɩɟɰɢɚɥɶɧɨ� ɨɛɭɱɟɧɧɵɣ� ɩɟɪɫɨɧɚɥ� ɥɚɛɨɪɚɬɨɪɢɢ� ɢ�
ɨɡɧɚɤɨɦɥɟɧɧɵɣ�ɫɨ�ɜɫɟɦɢ�ɦɟɪɚɦɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɩɪɢ�ɪɚɛɨɬɟ�ɜ�ɥɚɛɨɪɚɬɨɪɢɢ��ȼɨ�ɢɡɛɟɠɚɧɢɟ ɬɪɚɜɦ�ɢ�
ɩɨɜɪɟɠɞɟɧɢɣ�ɫɨɛɥɸɞɚɣɬɟ�ɩɨɥɨɠɟɧɢɹ�ɢɧɫɬɪɭɤɰɢɢ� 


 


 ɈɋɌɈɊɈɀɇɈ 
ɇɟɫɨɛɥɸɞɟɧɢɟ�ɪɟɤɨɦɟɧɞɚɰɢɣ�ɩɨ�ɛɟɡɨɩɚɫɧɨɫɬɢ� 
ɋɟɪɶɟɡɧɵɟ�ɬɪɚɜɦɵ�ɢ�ɩɨɜɪɟɠɞɟɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ� 
¾ ɂɡɭɱɢɬɟ�ɢɧɫɬɪɭɤɰɢɢ�ɩɨ�ɛɟɡɨɩɚɫɧɨɣ�ɪɚɛɨɬɟ�ɫ�ɭɫɬɪɨɣɫɬɜɨɦ�ɜ�ɞɚɧɧɨɦ�ɪɭɤɨɜɨɞɫɬɜɟ�ɞɥɹ�


ɩɨɥɶɡɨɜɚɬɟɥɹ� 
¾ ȼɧɢɦɚɬɟɥɶɧɨ�ɩɪɨɱɢɬɚɣɬɟ�ɢɧɫɬɪɭɤɰɢɢ�ɩɨ�ɷɤɫɩɥɭɚɬɚɰɢɢ�CO2 ɢɧɤɭɛɚɬɨɪɚ� 


 


1.1 ɉɪɚɜɨɜɵɟ�ɩɨɥɨɠɟɧɢɹ 


ɗɬɨ� ɪɭɤɨɜɨɞɫɬɜɨ� ɞɥɹ� ɩɨɥɶɡɨɜɚɬɟɥɹ� ɫɨɞɟɪɠɢɬ� ɜɫɸ� ɧɟɨɛɯɨɞɢɦɭɸ� ɢɧɮɨɪɦɚɰɢɸ� ɞɥɹ� ɧɚɞɥɟɠɚɳɟɝɨ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�� ɩɪɚɜɢɥɶɧɨɣ� ɭɫɬɚɧɨɜɤɢ�� ɡɚɩɭɫɤɚ�� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɢ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ�
ɭɫɬɪɨɣɫɬɜɚ� 


ɉɨɧɢɦɚɧɢɟ� ɢ� ɢɡɭɱɟɧɢɟ� ɩɨɥɨɠɟɧɢɣ� ɷɬɨɣ� ɢɧɫɬɪɭɤɰɢɢ ɹɜɥɹɸɬɫɹ� ɧɟɨɛɯɨɞɢɦɵɦɢ� ɭɫɥɨɜɢɹɦɢ� ɞɥɹ�
ɛɟɡɨɬɤɚɡɧɨɣ�ɷɤɫɩɥɭɚɬɚɰɢɢ��ɛɟɡɨɩɚɫɧɨɫɬɢ�ɜɨ�ɜɪɟɦɹ�ɪɚɛɨɬɵ�ɢ�ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ�� 


ɗɬɚ�ɢɧɫɬɪɭɤɰɢɹ�ɩɨ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɧɟ�ɦɨɠɟɬ�ɨɯɜɚɬɢɬɶ�ɜɫɟ�ɜɨɡɦɨɠɧɵɟ�ɨɛɥɚɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ��ȿɫɥɢ�ɜɚɦ�
ɧɭɠɧɚ�ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ�ɢɥɢ�ɜɨɡɧɢɤɥɢ�ɫɩɟɰɢɮɢɱɟɫɤɢɟ�ɩɪɨɛɥɟɦɵ��ɤɨɬɨɪɵɟ�ɧɟ�ɨɩɢɫɚɧɵ�
ɜ� ɷɬɨɣ� ɢɧɫɬɪɭɤɰɢɢ�� ɩɨɠɚɥɭɣɫɬɚ�� ɨɛɪɚɬɢɬɟɫɶ ɤ� ɫɜɨɟɦɭ� ɞɢɥɟɪɭ� ɢɥɢ� ɫɜɹɠɢɬɟɫɶ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɫ�
ɧɚɦɢ�� 


Ʉɪɨɦɟ�ɬɨɝɨ��ɦɵ�ɭɜɟɞɨɦɥɹɟɦ��ɱɬɨ�ɫɨɞɟɪɠɚɧɢɟ�ɷɬɨɣ�ɢɧɫɬɪɭɤɰɢɢ�ɩɨ�ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ�ɹɜɥɹɟɬɫɹ�ɱɚɫɬɶɸ�
ɪɚɧɟɟ�ɫɨɫɬɚɜɥɟɧɧɨɝɨ�ɢɥɢ�ɫɭɳɟɫɬɜɭɸɳɟɝɨ�ɫɨɝɥɚɲɟɧɢɹ��ɨɛɹɡɚɬɟɥɶɫɬɜɚ�ɢɥɢ�ɩɪɚɜɨɜɨɝɨ�ɨɬɧɨɲɟɧɢɹ��ɢ�
ɨɧɚ� ɬɚɤɠɟ� ɧɟ� ɢɡɦɟɧɹɟɬ� ɷɬɨ� ɩɪɚɜɨɜɨɟ� ɨɬɧɨɲɟɧɢɟ�� ȼɫɟ� ɨɛɹɡɚɬɟɥɶɫɬɜɚ� ɫɨ� ɫɬɨɪɨɧɵ� BINDER 
ɩɪɨɢɫɯɨɞɹɬ� ɢɡ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɝɚɪɚɧɬɢɣɧɨɝɨ� ɫɨɝɥɚɲɟɧɢɹ�� ɤɨɬɨɪɨɟ� ɬɚɤɠɟ� ɫɨɞɟɪɠɢɬ� ɩɨɥɧɭɸ� ɢ�
ɩɪɚɜɢɥɶɧɭɸ� ɢɧɮɨɪɦɚɰɢɸ� ɨ� ɝɚɪɚɧɬɢɣɧɵɯ� ɨɛɹɡɚɬɟɥɶɫɬɜɚɯ�� ɍɬɜɟɪɠɞɟɧɢɹ� ɷɬɨɣ� ɢɧɫɬɪɭɤɰɢɢ� ɧɟ�
ɭɜɟɥɢɱɢɜɚɸɬ�ɢ�ɧɟ�ɨɝɪɚɧɢɱɢɜɚɸɬ�ɞɨɝɨɜɨɪɧɵɟ�ɭɫɥɨɜɢɹ�ɝɚɪɚɧɬɢɢ� 


1.2 ɋɬɪɭɤɬɭɪɚ�ɢɧɫɬɪɭɤɰɢɢ�ɩɨ�ɬɟɯɧɢɤɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ 


ȼ� ɷɬɨɦ� ɪɭɤɨɜɨɞɫɬɜɟ� ɞɥɹ� ɩɨɥɶɡɨɜɚɬɟɥɹ�� ɫɥɟɞɭɸɳɢɟ� ɫɨɝɥɚɫɨɜɚɧɧɵɟ� ɨɛɨɡɧɚɱɟɧɢɹ� ɢ� ɫɢɦɜɨɥɵ�
ɭɤɚɡɵɜɚɸɬ�ɧɚ�ɨɩɚɫɧɵɟ�ɫɢɬɭɚɰɢɢ��ɝɚɪɦɨɧɢɡɢɪɨɜɚɧɧɵɟ�ɫɨ�ɫɬɚɧɞɚɪɬɚɦɢ�ISO 3864-��ɢ�ANSI Z535.6. 


1.2.1 ɋɢɝɧɚɥɶɧɚɹ�ɬɟɤɫɬɨɜɚɹ�ɩɚɧɟɥɶ 


ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɟɪɶɟɡɧɨɫɬɢ� ɢ� ɜɟɪɨɹɬɧɨɫɬɢ� ɩɨɫɥɟɞɫɬɜɢɣ�� ɨɩɚɫɧɨɫɬɢ� ɨɬɨɠɞɟɫɬɜɥɹɸɬɫɹ� ɫ�
ɫɢɝɧɚɥɶɧɵɦ� ɫɥɨɜɨɦ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ� ɰɜɟɬɨɦ� ɨɩɚɫɧɨɫɬɢ� ɢ�� ɟɫɥɢ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ�� ɨɛɨɡɧɚɱɟɧɢɟɦ�
ɨɩɚɫɧɨɫɬɢ�� 


 ɈɉȺɋɇɈ 


ɉɨɤɚɡɵɜɚɟɬ�ɧɚɞɜɢɝɚɸɳɭɸɫɹ�ɨɩɚɫɧɭɸ ɫɢɬɭɚɰɢɸ��ɤɨɬɨɪɚɹ��ɟɫɥɢ�ɧɟ�ɢɡɛɟɠɚɬɶ��ɩɪɢɜɟɞɟɬ�ɤ�
ɥɟɬɚɥɶɧɨɦɭ�ɢɫɯɨɞɭ�ɢɥɢ�ɫɟɪɶɟɡɧɵɦ��ɧɟɨɛɪɚɬɢɦɵɦ��ɬɟɥɟɫɧɵɦ�ɩɨɜɪɟɠɞɟɧɢɹɦ� 
 


 ɈɋɌɈɊɈɀɇɈ 


ɉɨɤɚɡɵɜɚɟɬ�ɩɨɬɟɧɰɢɚɥɶɧɨ�ɨɩɚɫɧɭɸ�ɫɢɬɭɚɰɢɸ��ɤɨɬɨɪɚɹ��ɟɫɥɢ�ɧɟ�ɢɡɛɟɠɚɬɶ��ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�
ɥɟɬɚɥɶɧɨɦɭ�ɢɫɯɨɞɭ�ɢɥɢ�ɫɟɪɶɟɡɧɵɦ��ɧɟɨɛɪɚɬɢɦɵɦ��ɬɟɥɟɫɧɵɦ�ɩɨɜɪɟɠɞɟɧɢɹɦ� 
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 ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 


ɉɨɤɚɡɵɜɚɟɬ�ɩɨɬɟɧɰɢɚɥɶɧɨ�ɨɩɚɫɧɭɸ�ɫɢɬɭɚɰɢɸ��ɤɨɬɨɪɚɹ��ɟɫɥɢ�ɧɟ�ɢɡɛɟɠɚɬɶ��ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�
ɩɨɜɪɟɠɞɟɧɢɹɦ�ɫɪɟɞɧɟɣ�ɬɹɠɟɫɬɢ�ɢɥɢ�ɥɟɝɤɢɦ��ɨɛɪɚɬɢɦɵɦ��ɬɟɥɟɫɧɵɦ�ɩɨɜɪɟɠɞɟɧɢɹɦ� 
 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ� 
ɉɨɤɚɡɵɜɚɟɬ�ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɭɸ�ɫɢɬɭɚɰɢɸ��ɤɨɬɨɪɚɹ��ɟɫɥɢ�ɧɟ�ɢɡɛɟɠɚɬɶ��ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�
ɩɨɜɪɟɠɞɟɧɢɸ�ɭɫɬɪɨɣɫɬɜɚ�ɢ�ɢɥɢ�ɟɝɨ�ɮɭɧɤɰɢɣ�ɢɥɢ�ɫɨɛɫɬɜɟɧɧɨɫɬɢ��ɪɚɫɩɨɥɨɠɟɧɧɨɣ�ɜɨɡɥɟ�ɭɫɬɪɨɣɫɬɜɚ 


1.2.2 Ɉɛɨɡɧɚɱɟɧɢɹ�ɨɩɚɫɧɨɫɬɢ 


  


Ɉɛɨɡɧɚɱɟɧɢɹ�ɨɩɚɫɧɨɫɬɢ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɥɹ�ɢɧɞɢɤɚɰɢɢ�ɧɚɥɢɱɢɹ�ɪɢɫɤɚ�ɬɟɥɟɫɧɨɝɨ�
ɩɨɜɪɟɠɞɟɧɢɹ. ɂɡɭɱɢɬɟ�ɜɫɟ�ɩɨɤɚɡɚɬɟɥɢ��ɤɨɬɨɪɵɟ�ɨɬɦɟɱɟɧɵ�ɨɛɨɡɧɚɱɟɧɢɹɦɢ��ɱɬɨɛɵ�
ɢɡɛɟɠɚɬɶ�ɥɟɬɚɥɶɧɨɝɨ�ɢɫɯɨɞɚ�ɢɥɢ�ɬɟɥɟɫɧɵɯ�ɩɨɜɪɟɠɞɟɧɢɣ� 


1.2.3 ɉɢɤɬɨɝɪɚɦɦɵ 


ɉɪɟɞɭɩɪɟɠɞɚɸɳɢɟ�ɡɧɚɤɢ 


 
Ɉɩɚɫɧɨɫɬɶ�


ɩɨɜɪɟɠɞɟɧɢɹ�
ɷɥɟɤɬɪɢɱɟɫɤɢɦ�ɬɨɤɨɦ 


 
Ƚɨɪɹɱɚɹ�ɩɨɜɟɪɯɧɨɫɬɶ 


 
ȼɡɪɵɜɨɨɩɚɫɧɚɹ�ɫɪɟɞɚ 


 
Ɋɢɫɤ�ɨɩɪɨɤɢɞɵɜɚɧɢɹ 


 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɞɧɹɬɢɹ�


ɬɹɠɟɫɬɟɣ 


  
Ȼɚɥɥɨɧɵ�ɫ�ɝɚɡɨɦ 


 
Ɋɢɫɤ�ɭɞɭɲɶɹ 


 
Ɋɢɫɤ�ɭɞɭɲɶɹ�ɢ�
ɨɬɪɚɜɥɟɧɢɹ�&22 


 
ȼɡɪɵɜɨɨɩɚɫɧɵɟ�


ɜɟɳɟɫɬɜɚ 


 
ɉɨɠɚɪɨɨɩɚɫɧɨ� 
Ɉɤɢɫɥɢɬɟɥɶ. 


 
Ɍɨɤɫɢɱɧɨɟ�ɜɟɳɟɫɬɜɨ 


 
Ɋɢɫɤ ɤɨɪɪɨɡɢɢ ɢ / ɢɥɢ 
ɯɢɦɢɱɟɫɤɨɝɨ ɨɠɨɝɚ 


 
Ȼɢɨɥɨɝɢɱɟɫɤɚɹ�
ɨɩɚɫɧɨɫɬɶ 


 
Ɋɢɫɤ�ɡɚɝɪɹɡɧɟɧɢɹ�
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ 


  


Ɉɛɹɡɚɬɟɥɶɧɵɟ�ɞɥɹ�ɜɵɩɨɥɧɟɧɢɹ�ɡɧɚɤɢ 


 
Ɉɛɹɡɚɬɟɥɶɧɨɟ�ɩɪɚɜɢɥɨ 


 
ɉɪɨɱɢɬɚɬɶ�ɢɧɫɬɪɭɤɰɢɸ�


ɩɨ�ɷɤɫɩɥɭɚɬɚɰɢɢ 


 
ȼɵɬɹɧɭɬɶ�ɪɚɡɴɟɦ�
ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ 


 
ɉɨɞɧɢɦɚɬɶ�ɩɪɢ�


ɩɨɦɨɳɢ�ɧɟɫɤɨɥɶɤɢɯ�
ɱɟɥɨɜɟɤ 


 
Ɂɚɳɢɬɚ�ɨɤɪɭɠɚɸɳɟɣ�


ɫɪɟɞɵ 


 
ɇɚɞɟɬɶ�ɡɚɳɢɬɧɵɟ�


ɩɟɪɱɚɬɤɢ 


 
ɇɨɫɢɬɶ�ɡɚɳɢɬɧɵɟ�ɨɱɤɢ 
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Ɂɚɩɪɟɳɚɸɳɢɟ�ɡɧɚɤɢ 


 
ɇȿ�ɩɪɢɤɚɫɚɬɶɫɹ 


 
ɇȿ�ɨɛɪɵɡɝɢɜɚɬɶ�ɜɨɞɨɣ 


 
ɇȿ�ɡɚɛɢɪɚɬɶɫɹ�ɧɚɜɟɪɯ 


 


 


 
ɂɧɮɨɪɦɚɰɢɹ��ɤɨɬɨɪɚɹ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɢɡɭɱɟɧɚ��ɱɬɨɛɵ�ɨɛɟɫɩɟɱɢɬɶ�ɨɩɬɢɦɚɥɶɧɨɟ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ�� 


 


1.2.4 ɋɬɪɭɤɬɭɪɚ�ɩɚɧɟɥɢ�ɬɟɤɫɬɨɜɨɝɨ�ɫɨɨɛɳɟɧɢɹ 


Ɍɢɩ��ɩɪɢɱɢɧɚ�ɨɩɚɫɧɨɫɬɢ� 
ȼɨɡɦɨɠɧɵɟ�ɩɨɫɥɟɞɫɬɜɢɹ� 
� ɂɧɫɬɪɭɤɰɢɹ�ɞɥɹ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɨɩɚɫɧɨɫɬɢ��ɡɚɩɪɟɬ� 
¾ ɂɧɫɬɪɭɤɰɢɹ�ɞɥɹ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɨɩɚɫɧɨɫɬɢ��ɨɛɹɡɚɬɟɥɶɧɨɟ�ɞɟɣɫɬɜɢɟ 


ɂɡɭɱɢɬɟ� ɞɪɭɝɢɟ� ɡɚɦɟɱɚɧɢɹ� ɢ� ɢɧɮɨɪɦɚɰɢɸ�� ɧɚ� ɤɨɬɨɪɵɯ� ɧɟ� ɚɤɰɟɧɬɢɪɨɜɚɧɨ� ɜɧɢɦɚɧɢɟ�� ɱɬɨɛɵ�
ɢɡɛɟɠɚɬɶ� ɧɚɪɭɲɟɧɢɣ� ɧɨɪɦɚɥɶɧɨɣ� ɪɚɛɨɬɵ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɩɪɹɦɵɦ� ɢ� ɧɟɩɪɹɦɵɦ�
ɩɨɜɪɟɠɞɟɧɢɹɦ�ɢɥɢ�ɩɨɪɱɟ�ɢɦɭɳɟɫɬɜɚ�� 
 


1.3 Ɋɚɫɩɨɥɨɠɟɧɢɟ�ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɯ�ɦɟɬɨɤ�ɧɚ�ɭɫɬɪɨɣɫɬɜɟ 


ɋɥɟɞɭɸɳɢɟ�ɦɟɬɤɢ�ɪɚɫɩɨɥɨɠɟɧɵ�ɧɚ�ɭɫɬɪɨɣɫɬɜɟ� 


ɉɢɤɬɨɝɪɚɦɦɵ��ɉɪɟɞɭɩɪɟɠɞɚɸɳɢɟ�ɡɧɚɤɢ) ɋɟɪɜɢɫɧɚɹ�ɦɟɬɤɚ 


 


 
Ƚɨɪɹɱɚɹ�ɩɨɜɟɪɯɧɨɫɬɶ 


 


 


Ɋɢɫɤ�ɩɨɜɪɟɠɞɟɧɢɹ 
x ɇɚ�ɜɧɟɲɧɟɣ�ɞɜɟɪɢ��CB-UL ɬɨɥɶɤɨ 


x ɇɚɞ�ɩɨɪɬɨɦ�ɞɨɫɬɭɩɚ��ɨɩɰɢɹ� 
 


  
CO2 ɢɧɤɭɛɚɬɨɪ�&% CO2 ɢɧɤɭɛɚɬɨɪ�&%-UL 


Ɋɢɫɭɧɨɤ 1: Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɯ ɦɟɬɨɤ ɧɚ CO2 ɢɧɤɭɛɚɬɨɪɟ 
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ɇɟ�ɭɞɚɥɹɣɬɟ�ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ�ɦɟɬɤɢ�ɢ�ɫɨɯɪɚɧɹɣɬɟ�ɢɯ�ɜ�ɭɞɨɛɨɱɢɬɚɟɦɨɦ�ɫɨɫɬɨɹɧɢɢ� 


Ɂɚɦɟɧɢɬɟ� ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ� ɦɟɬɤɢ�� ɟɫɥɢ� ɜ� ɩɪɨɰɟɫɫɟ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɨɧɢ� ɫɬɚɥɢ� ɧɟɱɢɬɚɟɦɵɦɢ��
Ɉɛɪɚɬɢɬɟɫɶ�ɜ�ɫɟɪɜɢɫɧɵɣ�ɨɬɞɟɥ�%,1'ER. 


 


1.4 ɉɥɚɫɬɢɧɚ�ɫ�ɨɛɨɡɧɚɱɟɧɢɟɦ�ɬɢɩɚ 


Ɋɚɫɩɨɥɨɠɟɧɢɟ�ɩɥɚɫɬɢɧɵ�ɫ�ɨɛɨɡɧɚɱɟɧɢɟɦ�ɬɢɩɚ��ɫ�ɥɟɜɨɣ�ɫɬɨɪɨɧɵ�ɤɚɦɟɪɵ��ɜɢɞɢɦɚɹ�ɫ�ɮɪɨɧɬɚɥɶɧɨɣ�
ɫɬɨɪɨɧɵ���ɜ�ɫɟɪɟɞɢɧɟ�ɭ�ɨɫɧɨɜɚɧɢɹ 


 
Ɋɢɫɭɧɨɤ�2: ɉɥɚɫɬɢɧɚ�ɫ�ɨɛɨɡɧɚɱɟɧɢɟɦ�ɬɢɩɚ��ɩɪɢɦɟɪ�&%�����ɜ�ɫɬɚɧɞɚɪɬɧɨɣ�ɤɨɦɩɥɟɤɬɚɰɢɢ� 


Ɉɛɨɡɧɚɱɟɧɢɟ�ɧɚ�ɩɥɚɫɬɢɧɟ ɂɧɮɨɪɦɚɰɢɹ 
BINDER ɉɪɨɢɡɜɨɞɢɬɟɥɶ: BINDER GmbH 
CB 150 Ɇɨɞɟɥɶ�&%���� 
Serial No. 00-00000 ɋɟɪɢɣɧɵɣ�ɧɨɦɟɪ�R����-00000 


Nominal temperature 187 °C 
����) Ɇɚɤɫɢɦɚɥɶɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ 


Enclosure protection IP 20 ,3�ɬɢɩ�ɡɚɳɢɬɵ����ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�(1������ 
7HPS��VDIHW\�GHYLFH DIN 12880 Ɂɚɳɢɬɚ�ɨɬ�ɩɟɪɟɝɪɟɜɚ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�',1������ 
Class 3.1 ɍɫɬɪɨɣɫɬɜɨ�ɡɚɳɢɬɵ�ɨɬ�ɩɟɪɟɝɪɟɜɚ��ɤɥɚɫɫ���� 
ʋ�ɚɪɬ� 9040-0038 ʋ�ɚɪɬ�����-0038 
Project No. --- �ɋɩɟɰɢɚɥɶɧɨɟ�ɩɪɢɦɟɧɟɧɢɟ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɪɨɟɤɬɨɦ�ʋ� 
1,40 kW ɇɨɦɢɧɚɥɶɧɚɹ�ɦɨɳɧɨɫɬɶ������ɤȼɬ 
230 V 1 N ~ ɇɨɦɢɧɚɥɶɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�����9�r �����ɨɞɧɨɮɚɡɨɜɨɟ 
6,1 A ɇɨɦɢɧɚɥɶɧɚɹ�ɫɢɥɚ�ɬɨɤɚ�����$ 
50/60 Hz ɉɪɨɦɵɲɥɟɧɧɚɹ�ɱɚɫɬɨɬɚ�������Ƚɰ 
 
ɋɢɦɜɨɥ�ɧɚ�ɩɥɚɫɬɢɧɟ� 
ɫ�ɨɛɨɡɧɚɱɟɧɢɟɦ�ɬɢɩɚ� 


Ɂɧɚɱɟɧɢɟ 


 ɇɚɞɩɢɫɶ�ɨ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫɬɚɧɞɚɪɬɚɦ�ɋȿ� 


 


ɗɥɟɤɬɪɢɱɟɫɤɨɟ�ɢ�ɷɥɟɤɬɪɨɧɧɨɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ��ɩɪɨɢɡɜɟɞɟɧɧɨɟ��ɩɪɨɞɚɧɧɨɟ�
ɧɚ�ɪɵɧɤɟ�ȿɋ�ɩɨɫɥɟ����ɚɜɝɭɫɬɚ������ɝɨɞɚ��ɞɨɥɠɧɨ�ɜɵɤɢɞɵɜɚɬɶɫɹ�ɜ�
ɫɩɟɰɢɚɥɶɧɵɟ�ɤɨɧɬɟɣɧɟɪɵ�ɫɨɝɥɚɫɧɨ�ɞɢɪɟɤɬɢɜɟ���������(&�ɨɛ�
ɨɬɪɚɛɨɬɚɧɧɨɦ�ɷɥɟɤɬɪɢɱɟɫɤɨɦ�ɢ�ɷɥɟɤɬɪɨɧɧɨɦ�ɨɛɨɪɭɞɨɜɚɧɢɢ� 


 
Ɉɛɨɪɭɞɨɜɚɧɢɟ�ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɨ�ɜ�ɫɢɫɬɟɦɟ�ɫɟɪɬɢɮɢɤɚɰɢɢ�ȽɈɋɌ�Ɋ�
Ƚɨɫɫɬɚɧɞɚɪɬɚ�Ɋɨɫɫɢɢ�� 


LABORATORY EQUIPMENT
                43KM  
(CB-8/�ɬɨɥɶɤɨ� 


Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɨ Underwriters Laboratories Inc.® ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɚɦɢ CAN/CSA-C22.2 No. 61010-1, 2nd Edition, 
2004-����(OHFWULFDO�(TXLSPHQW�IRU�0HDVXUHPHQW��&RQWURO��DQG�/DERUDWRU\�8VH��
3DUW����*HQHUDO�5HTXLUHPHQWV���8/������-1, 2nd Edition, 2005-07-22 (Electri-
FDO�(TXLSPHQW�IRU�0HDVXUHPHQW��&RQWURO��DQG�/DERUDWRU\�8VH��3DUW����*HQHUDO�
5HTXLUHPHQWV���,(&����10-1:2001, 2nd Edition and IEC 61010-2-10 (Particular 
5HTXLUHPHQWV�IRU�/DERUDWRU\�(TXLSPHQW�IRU�WKH�KHDWLQJ�RI�PDWHULDOV�� 


Nominal temperature 187 °C 1,40 kW 


 


  


 
 369°F 230 V 1 N ~  


Enclosure protection  
Temp. safety device 


IP 20  
DIN 12880 


6,1 A 
50/60 Hz 


 


Class 3.1   
Art. No. 9040-0038 US PATS 4585923 / 5222612 / 5309981  
Project No.  5405194 / 5601143 / 5773287 / 6079403 
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1.5 Ɉɫɧɨɜɧɵɟ� ɢɧɫɬɪɭɤɰɢɢ� ɩɨ� ɛɟɡɨɩɚɫɧɨɣ� ɭɫɬɚɧɨɜɤɟ� ɢ� ɷɤɫɩɥɭɚɬɚɰɢɢ� CO2 
ɢɧɤɭɛɚɬɨɪɨɜ 


ȼ� ɨɬɧɨɲɟɧɢɢ� ɷɤɫɩɥɭɚɬɚɰɢɢ ɋɈ2 ɢɧɤɭɛɚɬɨɪɨɜ ɢ� ɨɩɪɟɞɟɥɟɧɢɢ� ɦɟɫɬɚ� ɭɫɬɚɧɨɜɤɢ�� ɩɨɠɚɥɭɣɫɬɚ��
ɫɨɛɥɸɞɚɣɬɟ� ɪɭɤɨɜɨɞɫɬɜɨ� ɩɨ� ɛɟɡɨɩɚɫɧɨɫɬɢ� BGI/GUV-I 850-�� ɩɪɢ� ɪɚɛɨɬɟ� ɜ� ɥɚɛɨɪɚɬɨɪɢɹɯ� �ɪɚɧɟɟ�
ɪɭɤɨɜɨɞɫɬɜɨ� BGR/GUV-R ���� ɢɥɢ� ZH ������� ɜɵɩɭɳɟɧɧɨɟ� Ɋɚɛɨɱɟɣ� ɚɫɫɨɰɢɚɰɢɟɣ� ɫɬɪɚɯɨɜɚɧɢɹ�
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ��ɞɥɹ�Ƚɟɪɦɚɧɢɢ��� 


Ʉɨɦɩɚɧɢɹ�BINDER GmbH ɧɟɫɟɬ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� ɡɚ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɫɜɨɟɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɬɨɥɶɤɨ� ɜ�
ɫɥɭɱɚɟ�� ɟɫɥɢ� ɨɩɵɬɧɵɟ� ɷɥɟɤɬɪɢɤɢ� ɢɥɢ� ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɣ� ɩɟɪɫɨɧɚɥ�� ɚɜɬɨɪɢɡɨɜɚɧɧɵɣ� ɮɢɪɦɨɣ�
BINDER�� ɩɪɨɢɡɜɨɞɢɥ� ɜɫɟ� ɬɟɯɧɢɱɟɫɤɨɟ� ɨɛɫɥɭɠɢɜɚɧɢɟ� ɢ� ɪɟɦɨɧɬ�� ɢ� ɟɫɥɢ� ɜɫɟ� ɤɨɦɩɨɧɟɧɬɵ��
ɨɬɧɨɫɹɳɢɟɫɹ�ɤ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɤɚɦɟɪɵ��ɡɚɦɟɧɹɥɢɫɶ�ɨɪɢɝɢɧɚɥɶɧɵɦɢ�ɡɚɩɱɚɫɬɹɦɢ�ɜ�ɫɥɭɱɚɟ�ɜɵɯɨɞɚ�ɢɡ�
ɫɬɪɨɹ�� 


ɉɪɢ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɭɫɬɪɨɣɫɬɜɚ� ɩɨɥɶɡɭɣɬɟɫɶ� ɬɨɥɶɤɨ� ɨɪɢɝɢɧɚɥɶɧɵɦɢ� ɡɚɩɱɚɫɬɹɦɢ� ɢɥɢ� ɡɚɩɱɚɫɬɹɦɢ�
ɩɨɫɬɚɜɳɢɤɨɜ��ɚɜɬɨɪɢɡɢɪɨɜɚɧɧɵɯ�ɤɨɦɩɚɧɢɟɣ�BINDER��ɉɨɥɶɡɨɜɚɬɟɥɶ�ɧɟɫɟɬ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɡɚ�ɜɟɫɶ�
ɪɢɫɤ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɧɟɚɜɬɨɪɢɡɨɜɚɧɧɵɯ�ɡɚɩɱɚɫɬɟɣ� 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
Ɉɩɚɫɧɨɫɬɶ�ɩɟɪɟɝɪɟɜɚ� 
ɉɨɜɪɟɠɞɟɧɢɟ�ɭɫɬɪɨɣɫɬɜɚ� 
� ɇɟ�ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ�ɭɫɬɪɨɣɫɬɜɨ�ɜ�ɧɟɩɪɨɜɟɬɪɢɜɚɟɦɵɯ�ɧɢɲɚɯ�� 
� Ɉɛɟɫɩɟɱɶɬɟ�ɞɨɫɬɚɬɨɱɧɭɸ�ɜɟɧɬɢɥɹɰɢɸ�ɞɥɹ�ɨɬɜɨɞɚ�ɬɟɩɥɚ�� 


CO2 ɢɧɤɭɛɚɬɨɪ�CB ɧɟ�ɞɨɥɠɟɧ�ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ�ɜ�ɨɩɚɫɧɵɯ�ɦɟɫɬɚɯ� 


 


 
ɈɉȺɋɇɈ 


Ɉɩɚɫɧɨɫɬɶ�ɜɡɪɵɜɚ 
Ɉɩɚɫɧɨɫɬɶ�ɞɥɹ�ɠɢɡɧɢ 
� ɇɟ�ɷɤɫɩɥɭɚɬɢɪɭɣɬɟ�ɭɫɬɪɨɣɫɬɜɨ�ɧɚ�ɩɨɬɟɧɰɢɚɥɶɧɨ�ɜɡɪɵɜɨɨɩɚɫɧɵɯ�ɭɱɚɫɬɤɚɯ�� 
� ɇɟ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɜɡɪɵɜɨɨɩɚɫɧɨɣ�ɩɵɥɢ�ɢɥɢ�ɫɦɟɫɟɣ��ɤɨɬɨɪɵɦɢ�ɦɨɠɟɬ�ɧɚɫɵɳɚɬɶɫɹ�


ɜɨɡɞɭɯ�ɜ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɟ� 


CO2 ɢɧɤɭɛɚɬɨɪ�CB ɧɟ�ɪɚɫɩɨɥɚɝɚɟɬ�ɫɪɟɞɫɬɜɚɦɢ�ɡɚɳɢɬɵ�ɨɬ�ɜɡɪɵɜɚ�� 


 


 
ɈɉȺɋɇɈ 


Ɉɩɚɫɧɨɫɬɶ�ɜɡɪɵɜɚ 
Ɉɩɚɫɧɨɫɬɶ�ɞɥɹ�ɠɢɡɧɢ 
� ɇɟ�ɜɧɨɫɢɬɶ�ɥɟɝɤɨ�ɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ�ɢɥɢ�ɜɡɪɵɜɨɨɩɚɫɧɵɟ�ɜɟɳɟɫɬɜɚ�ɩɪɢ�ɪɚɛɨɱɟɣ�


ɬɟɦɩɟɪɚɬɭɪɟ�ɜ�&22 ɢɧɤɭɛɚɬɨɪ. 
� ɇɟ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɜɡɪɵɜɨɨɩɚɫɧɨɣ�ɩɵɥɢ�ɢɥɢ�ɫɦɟɫɟɣ��ɤɨɬɨɪɵɦɢ�ɦɨɠɟɬ�ɧɚɫɵɳɚɬɶɫɹ�


ɜɨɡɞɭɯ�ɜɨ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɟ� 


Ʌɸɛɨɣ�ɪɚɫɬɜɨɪɢɬɟɥɶ�� ɫɨɞɟɪɠɚɳɢɣɫɹ�ɜ� ɡɚɝɪɭɠɚɟɦɨɦ�ɦɚɬɟɪɢɚɥɟ��ɧɟ�ɞɨɥɠɟɧ�ɛɵɬɶ�ɜɡɪɵɜɨɨɩɚɫɧɵɦ�
ɢɥɢ� ɥɟɝɤɨ� ɜɨɫɩɥɚɦɟɧɹɸɳɢɦɫɹ�� Ɍɨ� ɟɫɬɶ�� ɧɟɡɚɜɢɫɢɦɨ� ɨɬ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɪɚɫɬɜɨɪɚ�� ɧɟ� ɞɨɥɠɧɨ�
ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ� ɧɢɤɚɤɨɣ� ɜɡɪɵɜɨɨɩɚɫɧɨɣ� ɫɦɟɫɢ� ɫ� ɜɨɡɞɭɯɨɦ�� Ɍɟɦɩɟɪɚɬɭɪɚ� ɜɧɭɬɪɢ� ɤɚɦɟɪɵ� ɞɨɥɠɧɚ�
ɛɵɬɶ�ɧɢɠɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜɨɫɩɥɚɦɟɧɟɧɢɹ�ɢɥɢ�ɬɨɱɤɢ�ɫɭɛɥɢɦɚɰɢɢ�ɡɚɝɪɭɠɚɟɦɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɍɡɧɚɣɬɟ�ɨ�
ɮɢɡɢɱɟɫɤɢɯ� ɢ� ɯɢɦɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜɚɯ� ɡɚɝɪɭɠɚɟɦɨɝɨ� ɦɚɬɟɪɢɚɥɚ�� ɚ� ɬɚɤɠɟ� ɨ� ɫɨɞɟɪɠɚɳɟɣɫɹ� ɜ� ɧɟɦ�
ɠɢɞɤɨɫɬɢ�ɢ�ɨ�ɟɟ�ɜɨɡɦɨɠɧɨɣ�ɪɟɚɤɰɢɢ�ɧɚ�ɜɨɡɞɟɣɫɬɜɢɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ�ɬɟɩɥɨɜɨɣ�ɷɧɟɪɝɢɟɣ�� 


Ȼɭɞɶɬɟ� ɨɫɜɟɞɨɦɥɟɧɵ� ɨ� ɩɨɬɟɧɰɢɚɥɶɧɵɯ� ɪɢɫɤɚɯ� ɞɥɹ� ɡɞɨɪɨɜɶɹ�� ɤɨɬɨɪɵɟ� ɧɟɫɭɬ� ɡɚɝɪɭɠɚɟɦɵɣ�
ɦɚɬɟɪɢɚɥ�� ɫɨɞɟɪɠɚɳɚɹɫɹ� ɜ� ɧɟɦ� ɠɢɞɤɨɫɬɶ� ɢɥɢ� ɩɪɨɞɭɤɬɵ� ɯɢɦɢɱɟɫɤɢɣ� ɪɟɚɤɰɢɣ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ�
ɜɨɡɧɢɤɧɭɬɶ� ɜɨ� ɜɪɟɦɹ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɩɪɨɰɟɫɫɚ�� ɉɪɢɧɢɦɚɣɬɟ� ɚɞɟɤɜɚɬɧɵɟ� ɦɟɪɵ� ɞɥɹ� ɢɫɤɥɸɱɟɧɢɹ�
ɬɚɤɢɯ�ɪɢɫɤɨɜ�ɩɟɪɟɞ�ɡɚɩɭɫɤɨɦ�CO2 ɢɧɤɭɛɚɬɨɪɚ�ɜ�ɷɤɫɩɥɭɚɬɚɰɢɸ. 
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 ɈɉȺɋɇɈ 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɪɚɠɟɧɢɹ�ɬɨɤɨɦ 
Ɉɩɚɫɧɨɫɬɶ�ɞɥɹ�ɠɢɡɧɢ 
� ɇɟ�ɞɨɩɭɫɤɚɣɬɟ�ɩɨɩɚɞɚɧɢɹ�ɢɥɢ�ɤɨɧɞɟɧɫɚɰɢɢ�ɜɥɚɝɢ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɭɫɬɪɨɣɫɬɜɚ�ɜɨ�


ɜɪɟɦɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɢɥɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ� 


CO2 ɢɧɤɭɛɚɬɨɪɵ� ɛɵɥɢ� ɩɪɨɢɡɜɟɞɟɧɵ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɬɪɟɛɨɜɚɧɢɹɦɢ� 9'(� ɢ� ɬɳɚɬɟɥɶɧɨ�
ɩɪɨɬɟɫɬɢɪɨɜɚɧɵ�ɧɚ�ɫɨɨɬɜɟɬɫɬɜɢɟ�9'(�����-1 (IEC 61010-1). 


 


 
ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 


ȼɧɭɬɪɟɧɧɹɹ�ɤɚɦɟɪɚ�ɢ�ɫɬɟɤɥɹɧɧɚɹ�ɞɜɟɪɶ�ɫɬɚɧɨɜɹɬɫɹ�ɝɨɪɹɱɢɦɢ�ɜɨ�ɜɪɟɦɹ�
ɷɤɫɩɥɭɚɬɚɰɢɢ� 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɥɭɱɟɧɢɹ�ɨɠɨɝɚ� 
� ɇɟ�ɩɪɢɤɚɫɚɣɬɟɫɶ�ɤ�ɜɧɭɬɪɟɧɧɢɦ�ɩɨɜɟɪɯɧɨɫɬɹɦ��ɫɬɟɤɥɹɧɧɨɣ�ɞɜɟɪɢ�ɢɥɢ�ɡɚɝɪɭɠɚɟɦɨɦɭ�


ɦɚɬɟɪɢɚɥɭ�ɜɨ�ɜɪɟɦɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ� 
 


 


 


 ɈɋɌɈɊɈɀɇɈ 
Ɋɢɫɤ�ɨɩɪɨɤɢɞɵɜɚɧɢɹ�ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɋɢɫɤ�ɧɚɧɟɫɟɧɢɹ�ɩɨɜɪɟɠɞɟɧɢɣ� 
ɉɨɜɪɟɠɞɟɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɢ�ɪɚɛɨɱɟɝɨ�ɦɚɬɟɪɢɚɥɚ 
ɉɨɜɪɟɠɞɟɧɢɟ�ɤɨɪɩɭɫɚ 
� ɇȿ�ɜɫɬɚɜɚɣɬɟ�ɧɚ�ɤɨɪɩɭɫ�ɧɢɠɧɟɣ�ɱɚɫɬɢ�ɢɧɤɭɛɚɬɨɪɚ 
� ɇȿ�ɩɨɦɟɳɚɣɬɟ�ɧɚ�ɧɢɠɧɸɸ�ɤɪɵɲɤɭ�ɤɨɪɩɭɫɚ�ɬɹɠɟɥɵɟ�ɨɛɴɟɤɬɵ��ɩɨɤɚ�ɞɜɟɪɶ�


ɭɫɬɚɧɨɜɤɢ�ɨɬɤɪɵɬɚ� 
 


 


1.6 ɍɤɚɡɚɧɢɹ�ɞɥɹ�ɫɨɛɥɸɞɟɧɢɹ�ɩɪɢ�ɪɚɛɨɬɟ�ɫ�ɝɚɡɚɦɢ 


ɍɤɚɡɚɧɢɹ�ɩɨ�ɪɚɛɨɬɟ�ɫ�CO2 


ɍɝɥɟɤɢɫɥɵɣ� ɝɚɡ� (CO2) ɨɩɚɫɟɧ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� Ɉɧ� ɛɟɫɰɜɟɬɟɧ�� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɢɦɟɟɬ�
ɡɚɩɚɯɚ� ɢ� ɜɫɥɟɞɫɬɜɢɟ� ɷɬɨɝɨ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɡɚɦɟɬɟɧ� ȼɵɩɭɫɤɚɣɬɟ� ɥɸɛɨɣ� ɝɚɡ�� ɤɨɬɨɪɵɣ� ɦɨɠɟɬ�
ɭɥɟɬɭɱɢɜɚɬɶɫɹ�� ɱɟɪɟɡ� ɩɨɞɯɨɞɹɳɭɸ� ɤɨɦɧɚɬɧɭɸ� ɜɟɧɬɢɥɹɰɢɸ� ɢɥɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ� ɜɵɬɹɠɧɭɸ�
ɫɢɫɬɟɦɭ��Ɇɵ�ɪɟɤɨɦɟɧɞɭɟɦ�ɭɫɬɚɧɨɜɢɬɶ�ɫɢɫɬɟɦɭ�ɨɩɨɜɟɳɟɧɢɹ�CO2. 


 


 ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�CO2 �!���9RO�-%). 
ɍɝɪɨɡɚ ɞɥɹ ɠɢɡɧɢ ɜɫɥɟɞɫɬɜɢɟ ɭɞɭɲɶɹ.  
ɍɝɪɨɡɚ�ɨɬɪɚɜɥɟɧɢɹ� 
� ɇȿ�ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɜ�ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɯ�ɩɨɦɟɳɟɧɢɹɯ. 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɧɚɞɥɟɠɚɳɭɸ�ɜɟɧɬɢɥɹɰɢɸ�ɩɨɦɟɳɟɧɢɹ. 
¾ ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɚ�ɪɚɛɨɬɵ�ɫ�CO2. 
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ɍɫɬɪɨɣɫɬɜɨ�ɫ�ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ�ɩɨɞɚɱɢ�22 ��ɍɤɚɡɚɧɢɹ�ɩɨ�ɪɚɛɨɬɟ�ɫ�ɤɢɫɥɨɪɨɞɨɦ 


Ʉɢɫɥɨɪɨɞ� �22�� ɛɟɫɰɜɟɬɟɧ� ɢ� ɧɟ� ɢɦɟɟɬ� ɡɚɩɚɯɚ� ɢ� ɜɫɥɟɞɫɬɜɢɟ� ɷɬɨɝɨ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɡɚɦɟɬɟɧ�� Ɉɧ�
ɜɵɡɵɜɚɟɬ� ɨɠɨɝɢ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɧɨɫɢɬɶ� ɯɚɪɚɤɬɟɪ� ɜɡɪɵɜɚ�� Ɉɩɚɫɧɨɫɬɶ� ɜɨɡɝɨɪɚɧɢɹ� ɫɭɳɟɫɬɜɭɟɬ� ɞɥɹ�
ɨɛɨɝɚɳɟɧɧɵɯ�ɤɢɫɥɨɪɨɞɨɦ�ɝɨɪɸɱɢɯ�ɦɚɬɟɪɢɚɥɨɜ��ɧɚɩɪɢɦɟɪ�ɨɞɟɠɞɵ�ɢ�ɜɨɥɨɫ��22 ɬɹɠɟɥɟɟ�ɜɨɡɞɭɯɚ�ɢ�
ɩɨɷɬɨɦɭ�ɦɨɠɟɬ�ɫɤɚɩɥɢɜɚɬɶɫɹ�ɧɚ�ɧɢɠɟɥɟɠɚɳɢɯ�ɭɱɚɫɬɤɚɯ� 


 


 


 ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ O2 �!������22). 
Ɉɩɚɫɧɨɫɬɶ ɜɨɡɝɨɪɚɧɢɹ ɢ ɜɡɪɵɜɚ ɩɪɢ ɤɨɧɬɚɤɬɟ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫ O2.  
Ɉɩɚɫɧɨɫɬɶ�ɨɠɨɝɨɜ�ɢ�ɬɪɚɜɦ� 
� ɇȿ�ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɜ�ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɯ�ɩɨɦɟɳɟɧɢɹɯ� 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɧɚɞɥɟɠɚɳɭɸ�ɜɟɧɬɢɥɹɰɢɸ�ɩɨɦɟɳɟɧɢɹ� 
¾ ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɚ�ɪɚɛɨɬɵ�ɫ�22. 


ɉɪɢɦɢɬɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɦɟɪɵ� ɞɥɹ� ɢɡɛɟɠɚɧɢɹ� ɫɤɨɩɥɟɧɢɹ� ɤɢɫɥɨɪɨɞɚ� ɢ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɪɢɫɤɚ�
ɜɨɡɝɨɪɚɧɢɹ�ɢ�ɜɡɪɵɜɚ�ɜ�ɡɨɧɚɯ�ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɫɤɨɩɥɟɧɢɹ�ɤɢɫɥɨɪɨɞɚ� 


 
Ɉɛɳɢɟ�ɭɤɚɡɚɧɢɹ�ɩɨ�ɛɟɡɨɩɚɫɧɨɦɭ�ɨɛɪɚɳɟɧɢɸ�ɫ�ɤɢɫɥɨɪɨɞɨɦ� 
x ɉɪɨɜɟɞɢɬɟ�ɢɧɫɬɪɭɤɬɚɠ�ɩɟɪɫɨɧɚɥɚ�ɩɨ�ɨɩɚɫɧɨɫɬɢ�ɫɤɨɩɥɟɧɢɹ�ɤɢɫɥɨɪɨɞɚ�ɢ�ɧɟɨɛɯɨɞɢɦɵɦ�


ɦɟɪɚɦ�ɬɟɯɧɢɤɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ�� 
x Ɉɛɟɫɩɟɱɶɬɟ� ɦɚɪɤɢɪɨɜɤɭ� ɜɫɟɯ� ɩɪɢɛɨɪɨɜ� ɢ� ɭɫɬɪɨɣɫɬɜ�� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɞɥɹ� ɪɚɛɨɬɵ� ɫ�


ɤɢɫɥɨɪɨɞɨɦ� 
x ɍɛɟɞɢɬɟɫɶ� ɜ ɝɟɪɦɟɬɢɱɧɨɫɬɢ� ɜɫɟɯ� ɫɨɟɞɢɧɟɧɢɣ� ɜ� ɤɨɧɬɚɤɬɟ� ɫ� ɝɚɡɨɦ� ɩɭɬɟɦ� ɩɪɨɜɟɞɟɧɢɹ�


ɢɫɩɵɬɚɧɢɹ� ɧɚ� ɝɟɪɦɟɬɢɱɧɨɫɬɶ� �ɧɚɩɪɢɦɟɪ�� ɫ� ɩɨɦɨɳɶɸ� ɫɩɪɟɹ� ɞɥɹ� ɩɨɢɫɤɚ� ɭɬɟɱɟɤ� ɢɥɢ�
ɪɚɡɛɚɜɥɟɧɧɨɝɨ�ɦɵɥɶɧɨɝɨ�ɪɚɫɬɜɨɪɚ�� 


x Ɂɚɤɪɨɣɬɟ� ɝɥɚɜɧɵɣ� ɤɥɚɩɚɧ� ɢɫɬɨɱɧɢɤɚ� ɤɢɫɥɨɪɨɞɚ� ɩɨɫɥɟ� ɪɚɛɨɬɵ� ɧɚ� ɬɨ� ɜɪɟɦɹ�� ɩɨɤɚ�
ɭɫɬɪɨɣɫɬɜɨ�ɧɟ�ɢɫɩɨɥɶɡɭɟɬɫɹ 


x ɇɢɤɨɝɞɚ� ɧɟ� ɫɦɚɡɵɜɚɣɬɟ� ɦɚɫɥɨɦ� ɢɥɢ� ɫɦɚɡɤɨɣ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ɞɥɹ� ɩɨɞɜɟɞɟɧɢɹ� � O2. 
ɂɫɩɨɥɶɡɭɣɬɟ�ɬɨɥɶɤɨ�ɦɚɬɟɪɢɚɥɵ�ɢ�ɡɚɩɚɫɧɵɟ�ɞɟɬɚɥɢ��ɪɚɡɪɟɲɟɧɧɵɟ�ɞɥɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɫ�
ɤɢɫɥɨɪɨɞɨɦ� 


x Ɋɟɝɭɥɹɪɧɨ�ɩɪɨɜɟɪɹɣɬɟ�ɧɚɞɥɟɠɚɳɟɟ�ɫɨɫɬɨɹɧɢɟ�ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ� 
x Ɉɛɨɪɭɞɭɣɬɟ�ɚɜɚɪɢɣɧɵɟ�ɞɭɲɢ�ɜ�ɡɨɧɚɯ�ɜɨɡɦɨɠɧɨɝɨ�ɫɤɨɩɥɟɧɢɹ�ɤɢɫɥɨɪɨɞɚ� 
x ɋɬɪɨɝɨ�ɡɚɩɪɟɳɟɧɨ�ɤɭɪɟɧɢɟ�ɢ�ɥɸɛɵɟ�ɞɪɭɝɢɟ�ɢɫɬɨɱɧɢɤɢ�ɜɨɡɝɨɪɚɧɢɹ�ɜ�ɡɨɧɚɯ�ɜɨɡɦɨɠɧɨɝɨ�


ɫɤɨɩɥɟɧɢɹ�ɤɢɫɥɨɪɨɞɚ� 
x Ɉɛɟɫɩɟɱɶɬɟ� ɯɨɪɨɲɭɸ� ɜɟɧɬɢɥɹɰɢɸ� ɩɨɦɟɳɟɧɢɣ� ɫ� ɜɨɡɦɨɠɧɵɦ� ɫɤɨɩɥɟɧɢɟɦ� ɤɢɫɥɨɪɨɞɚ�


�ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ�ɭɫɬɪɨɣɫɬɜɚ�ɢ�ɢɥɢ�ɛɚɥɥɨɧɨɜ�ɫ�O2  
x ɉɨɫɥɟ�ɧɚɯɨɠɞɟɧɢɹ�ɜ�ɡɨɧɚɯ�ɫ�ɜɨɡɦɨɠɧɨɝɨ�ɫɤɨɩɥɟɧɢɹ�ɤɢɫɥɨɪɨɞɚ�ɢɡɛɟɝɚɣɬɟ�ɢɫɬɨɱɧɢɤɨɜ�


ɜɨɡɝɨɪɚɧɢɹ� �ɩɥɚɦɹ��ɫɢɝɚɪɟɬɵ�ɢ�ɬ�ɞ���ɢ�ɩɪɨɜɟɬɪɢɜɚɣɬɟ�ɨɞɟɠɞɭ�ɜ�ɬɟɱɟɧɢɟ�ɧɟ�ɦɟɧɟɟ�15 
ɦɢɧɭɬ� 


x ɉɭɬɢ�ɷɜɚɤɭɚɰɢɢ�ɜɫɟɝɞɚ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɫɜɨɛɨɞɧɵɦɢ� 


 


ɍɫɬɪɨɣɫɬɜɨ�ɫ�ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ�ɩɨɞɚɱɢ�22��ɍɤɚɡɚɧɢɹ�ɩɨ�ɪɚɛɨɬɟ�ɫ�ɚɡɨɬɨɦ��12) 
Ⱥɡɨɬ (N2) ɨɩɚɫɟɧ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� Ɉɧ� ɛɟɫɰɜɟɬɟɧ�� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɢɦɟɟɬ� ɡɚɩɚɯɚ� ɢ�
ɜɫɥɟɞɫɬɜɢɟ�ɷɬɨɝɨ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ� ɡɚɦɟɬɟɧ. ȼɵɩɭɫɤɚɣɬɟ ɥɸɛɨɣ ɝɚɡ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɭɥɟɬɭɱɢɜɚɬɶɫɹ, 
ɱɟɪɟɡ ɩɨɞɯɨɞɹɳɭɸ ɤɨɦɧɚɬɧɭɸ ɜɟɧɬɢɥɹɰɢɸ ɢɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɜɵɬɹɠɧɭɸ ɫɢɫɬɟɦɭ.  


 


 ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�N2. 
ɍɝɪɨɡɚ ɞɥɹ ɠɢɡɧɢ ɜɫɥɟɞɫɬɜɢɟ ɭɞɭɲɶɹ.  
� ɇȿ�ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɜ�ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɯ�ɩɨɦɟɳɟɧɢɹɯ. 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɧɚɞɥɟɠɚɳɭɸ�ɜɟɧɬɢɥɹɰɢɸ�ɩɨɦɟɳɟɧɢɹ. 
¾ ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɚ�ɪɚɛɨɬɵ�ɫ�12. 
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1.7 ɍɤɚɡɚɧɢɹ�ɞɥɹ�ɫɨɛɥɸɞɟɧɢɹ�ɩɪɢ�ɪɚɛɨɬɟ�ɫ�ɝɚɡɨɜɵɦɢ�ɛɚɥɥɨɧɚɦɢ 


 
Ɉɛɳɢɟ�ɭɤɚɡɚɧɢɹ�ɩɨ�ɛɟɡɨɩɚɫɧɨɦɭ�ɨɛɪɚɳɟɧɢɸ�ɫ�ɝɚɡɨɜɵɦɢ�ɛɚɥɥɨɧɚɦɢ� 
x ɏɪɚɧɢɬɟ� ɢ� ɢɫɩɨɥɶɡɭɣɬɟ� ɝɚɡɨɜɵɟ� ɛɚɥɥɨɧɵ� ɬɨɥɶɤɨ� ɜ� ɯɨɪɨɲɨ� ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ�


ɩɨɦɟɳɟɧɢɹɯ� 
x ȼɨ� ɢɡɛɟɠɚɧɢɟ� ɪɟɡɤɨɝɨ� ɩɨɜɵɲɟɧɢɹ� ɞɚɜɥɟɧɢɹ� ɨɬɤɪɵɜɚɣɬɟ� ɤɥɚɩɚɧɵ� ɝɚɡɨɜɵɯ� ɛɚɥɥɨɧɨɜ�


ɦɟɞɥɟɧɧɨ� 
x ɉɪɢ� ɯɪɚɧɟɧɢɢ� ɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɨɛɟɫɩɟɱɢɬɶ� ɡɚɳɢɬɭ� ɝɚɡɨɜɵɯ� ɛɚɥɥɨɧɨɜ� ɨɬ�


ɨɩɪɨɤɢɞɵɜɚɧɢɹ��ɮɢɤɫɚɰɢɹ�ɰɟɩɶɸ�� 
x ȼɵɩɨɥɧɹɬɶ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ� ɝɚɡɨɜɵɯ� ɛɚɥɥɨɧɨɜ� ɬɨɥɶɤɨ� ɫ� ɩɨɦɨɳɶɸ� ɬɟɥɟɠɟɤ�� ɧɟ�


ɩɟɪɟɧɨɫɢɬɶ��ɧɟ�ɤɚɬɢɬɶ�ɢɥɢ�ɛɪɨɫɚɬɶ� 
x ɉɪɢ� ɡɚɜɟɪɲɟɧɢɢ� ɪɚɛɨɬ� ɡɚɤɪɨɣɬɟ� ɤɥɚɩɚɧɵ� ɞɚɠɟ� ɤɚɠɭɳɢɯɫɹ� ɩɭɫɬɵɦɢ� ɛɚɥɥɨɧɨɜ�� ɩɪɢ�


ɧɟɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɡɚɜɢɧɬɢɬɶ� ɤɨɥɩɚɤ�� ȼɨɡɜɪɚɳɚɬɶ� ɝɚɡɨɜɵɟ� ɛɚɥɥɨɧɵ� ɫ� ɡɚɤɪɵɬɵɦ�
ɤɥɚɩɚɧɨɦ 


x ɇɟ� ɩɪɢɦɟɧɹɬɶ� ɫɢɥɭ� ɩɪɢ� ɨɬɤɪɵɜɚɧɢɢ� ɝɚɡɨɜɵɯ� ɛɚɥɥɨɧɨɜ� ɢ� ɦɚɪɤɢɪɨɜɚɬɶ� ɢɯ� ɩɪɢ�
ɩɨɜɪɟɠɞɟɧɢɢ� 


x Ɉɛɟɫɩɟɱɶɬɟ� ɡɚɳɢɬɭ� ɝɚɡɨɜɵɯ� ɛɚɥɥɨɧɨɜ� ɩɪɨɬɢɜ� ɜɨɡɝɨɪɚɧɢɹ�� ɧɚɩɪɢɦɟɪ�� ɧɟ� ɯɪɚɧɢɬɟ� ɢɯ�
ɜɦɟɫɬɟ�ɫ�ɝɨɪɸɱɢɦɢ�ɠɢɞɤɨɫɬɹɦɢ� 


x ɋɨɛɥɸɞɚɣɬɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɩɪɟɞɩɢɫɚɧɢɹ�ɩɨ�ɪɚɛɨɬɟ�ɫ�ɝɚɡɨɜɵɦɢ�ɛɚɥɥɨɧɚɦɢ� 


Ɉɛɟɫɩɟɱɶɬɟ�ɡɚɳɢɬɭ�ɝɚɡɨɜɵɯ�ɛɚɥɥɨɧɨɜ�ɩɪɨɬɢɜ�ɨɩɪɨɤɢɞɵɜɚɧɢɹ�ɢ�ɞɪɭɝɢɯ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɩɨɜɪɟɠɞɟɧɢɣ� 


 


 ɈɋɌɈɊɈɀɇɈ 
Ɉɬɪɵɜɚɧɢɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. 
ȼɵɛɪɨɫ ɧɚɤɨɩɥɟɧɧɨɣ ɷɧɟɪɝɢɢ ɞɚɜɥɟɧɢɹ. 
Ɉɩɚɫɧɨɫɬɶ�ɬɪɚɜɦ� 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɡɚɳɢɬɭ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�ɩɪɨɬɢɜ�ɨɩɪɨɤɢɞɵɜɚɧɢɹ��ɮɢɤɫɚɰɢɹ�ɰɟɩɶɸ�� 
¾ Ɍɪɚɧɫɩɨɪɬɢɪɭɣɬɟ�ɝɚɡɨɜɵɟ�ɛɚɥɥɨɧɵ�ɫ�ɩɨɦɨɳɶɸ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɬɟɥɟɠɟɤ�ɞɥɹ�


ɛɚɥɥɨɧɨɜ� 


ɉɟɪɟɞ�ɩɪɢɜɢɧɱɢɜɚɧɢɟɦ�ɢɥɢ�ɨɬɜɢɧɱɢɜɚɧɢɟɦ�ɝɚɡɨɜɨɝɨ�ɲɥɚɧɝɚ�ɤɥɚɩɚɧ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�ɞɨɥɠɟɧ�ɛɵɬɶ�
ɜɫɟɝɞɚ ɡɚɤɪɵɬɵɦ�� 


 


 ɈɋɌɈɊɈɀɇɈ 
Ɉɬɤɪɵɜɚɧɢɟ ɤɥɚɩɚɧɚ ɛɚɥɥɨɧɚ ɩɪɢ ɧɟ ɩɨɞɤɥɸɱɟɧɧɨɦ ɛɚɥɥɨɧɟ. 
ȼɵɛɪɨɫ ɧɚɤɨɩɥɟɧɧɨɣ ɷɧɟɪɝɢɢ ɞɚɜɥɟɧɢɹ. 
Ɉɩɚɫɧɨɫɬɶ ɬɪɚɜɦ. 
¾ Ɂɚɤɪɨɣɬɟ ɤɥɚɩɚɧ ɝɚɡɨɜɨɝɨ ɛɚɥɥɨɧɚ ɞɨ ɩɨɞɤɥɸɱɟɧɢɹ ɢɥɢ ɭɞɚɥɟɧɢɹ ɝɚɡɨɜɨɝɨ 


ɲɥɚɧɝɚ. 
 


 
ɉɪɨɜɟɪɶɬɟ�ɜɫɟ�ɝɚɡɨɜɵɟ�ɫɨɟɞɢɧɟɧɢɹ�ɧɚ�ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ�ɩɨɫɥɟ�ɩɨɞɤɥɸɱɟɧɢɹ�
ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ��ɧɚɩɪɢɦɟɪ��ɫ�ɩɨɦɨɳɶɸ�ɫɩɪɟɹ�ɞɥɹ�ɩɨɢɫɤɚ�ɭɬɟɱɟɤ�ɢɥɢ�ɪɚɡɛɚɜɥɟɧɧɨɝɨ�
ɦɵɥɶɧɨɝɨ�ɪɚɫɬɜɨɪɚ�� 


 


1.8 ɉɪɟɞɧɚɡɧɚɱɟɧɢɟ 


ɂɧɤɭɛɚɬɨɪɵ�CB ɩɪɢɝɨɞɧɵ� ɞɥɹ� ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ� ɤɥɟɬɨɤ� ɦɥɟɤɨɩɢɬɚɸɳɢɯ� ɜ� ɫɬɚɧɞɚɪɬɧɵɯ� ɭɫɥɨɜɢɹɯ�
ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɨɤɨɥɨ� ��� �C�� Ⱦɚɧɧɵɣ� ɢɧɤɭɛɚɬɨɪ� ɩɨɡɜɨɥɹɟɬ� ɭɫɬɚɧɨɜɢɬɶ� ɨɩɪɟɞɟɥɟɧɧɵɟ� pH 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɨɫɪɟɞɫɬɜɨɦ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�NaHCO3 ɛɭɮɟɪɧɵɯ�ɫɢɫɬɟɦ�ɬɟɯɧɢɱɟɫɤɨɣ�ɛɢɨɦɚɫɫɵ��
ɩɨɞɞɟɪɠɢɜɚɹ�ɬɪɟɛɭɟɦɵɣ�ɭɪɨɜɟɧɶ�CO2 ɜɨ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɟ��ɂɧɤɭɛɚɬɨɪɵ�CB ɝɚɪɚɧɬɢɪɭɸɬ�ɜɵɫɨɤɭɸ�
ɜɥɚɠɧɨɫɬɶ��ɱɬɨ�ɩɪɟɞɨɬɜɪɚɳɚɟɬ�ɪɨɫɬ�ɨɫɦɨɥɹɪɧɨɫɬɢ��ɜɵɡɜɚɧɧɵɣ�ɢɫɩɚɪɟɧɢɟɦ�ɛɢɨɦɚɫɫɵ� 


ɉɪɢ�ɧɚɥɢɱɢɢ�ɨɩɰɢɢ�ɤɨɧɬɪɨɥɹ�O2��ɪɚɡɥɢɱɧɵɟ�ɤɢɫɥɨɪɨɞɧɵɟ�ɚɬɦɨɫɮɟɪɵ�ɦɨɝɭɬ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�ɜɥɢɹɬɶ�
ɧɚ�ɪɨɫɬ�ɤɥɟɬɨɤ� 
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ɂɫɯɨɞɹ�ɢɡ�ɢɧɫɬɪɭɤɰɢɣ�ɷɬɨɝɨ�ɪɭɤɨɜɨɞɫɬɜɚ�ɞɥɹ�ɩɨɥɶɡɨɜɚɬɟɥɹ�ɩɪɨɜɟɞɟɧɢɟ�ɪɟɝɭɥɹɪɧɨɝɨ�
ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ��ɝɥ��13��ɹɜɥɹɟɬɫɹ�ɧɟɨɬɴɟɦɥɟɦɨɣ�ɱɚɫɬɶɸ�ɩɪɚɜɢɥɶɧɨɣ�
ɷɤɫɩɥɭɚɬɚɰɢɢ� 


Ⱦɪɭɝɢɟ�ɩɪɢɦɟɧɟɧɢɹ�ɧɟ�ɨɞɨɛɪɹɸɬɫɹ� 


 
ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ��ȿɫɥɢ�ɤɥɢɟɧɬ�ɞɨɥɠɟɧ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɤɚɦɟɪɵ�BINDER ɜ�
ɧɟɩɨɞɤɨɧɬɪɨɥɶɧɵɯ�ɫɟɪɜɢɫɧɵɦ�ɢɧɠɟɧɟɪɨɦ�ɭɫɥɨɜɢɹɯ�ɪɚɛɨɬɵ��ɦɵ�ɧɚɫɬɨɹɬɟɥɶɧɨ�
ɪɟɤɨɦɟɧɞɭɟɦ�ɯɪɚɧɢɬɶ�ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɟ�ɨɛɪɚɡɰɚ�ɦɚɬɟɪɢɚɥɚ�ɤɚɤ�ɦɢɧɢɦɭɦ�ɜ�ɞɜɭɯ�
ɤɚɦɟɪɚɯ��ɟɫɥɢ�ɷɬɨ�ɜɨɡɦɨɠɧɨ� 


 


2. Ɉɩɢɫɚɧɢɟ�ɭɫɬɪɨɣɫɬɜɚ 
CO2 ɢɧɤɭɛɚɬɨɪ� CB ɨɫɧɚɳɚɸɬɫɹ� ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɦ� ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɦ� ɞɢɫɩɥɟɣɧɵɦ�
ɤɨɧɬɪɨɥɥɟɪɨɦ� ɫ� �-ɤɚɧɚɥɶɧɨɣ� ɬɟɯɧɨɥɨɝɢɟɣ� ɞɥɹ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɭɪɨɜɧɟɣ� CO2 ɢ� O2 �ɞɥɹ� ɤɚɦɟɪ� ɫ�
ɤɨɧɬɪɨɥɟɦ�O2 ��ɢ�ɰɢɮɪɨɜɵɦ�ɞɢɫɩɥɟɟɦ�ɫ�ɬɨɱɧɨɫɬɶɸ�ɞɨ������C ɢ�ɫɨɨɬɜ������ɨɛ�-%. 


ȼɧɭɬɪɟɧɧɹɹ� ɤɚɦɟɪɚ�� ɤɚɦɟɪɚ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ� ɧɚɝɪɟɜɚɧɢɹ� ɢ� ɜɧɭɬɪɟɧɧɹɹ� ɫɬɨɪɨɧɚ� ɞɜɟɪɟɣ�
ɜɵɩɨɥɧɟɧɵ� ɢɡ� ɧɟɪɠɚɜɟɸɳɟɣ� ɫɬɚɥɢ� �ɦɚɬɟɪɢɚɥ� ʋ� ������� �V2A�� ɜ� Ƚɟɪɦɚɧɢɢ��� ȼɧɭɬɪɟɧɧɢɟ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɨɬɲɥɢɮɨɜɚɧɵ� ɢ�� ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɥɟɝɤɨ� ɱɢɫɬɹɬɫɹ�� ȼɧɭɬɪɟɧɧɹɹ� ɤɚɦɟɪɚ� ɜɵɩɨɥɧɟɧɚ 
ɝɥɭɛɨɤɨɣ�ɜɵɬɹɠɤɨɣ�ɢɡ�ɰɟɥɶɧɨɝɨ�ɤɭɫɤɚ��ɨɬɩɨɥɢɪɨɜɚɧɚ��ɩɪɢɝɨɞɧɵɦ�ɞɥɹ�ɮɚɪɦɚɰɟɜɬɢɤɢ�ɨɛɪɚɡɨɦ��ɢ�ɧɟ�
ɢɦɟɟɬ� ɫɜɚɪɧɵɯ�ɲɜɨɜ� ɢɥɢ� ɧɟɞɨɫɬɭɩɧɵɯ� ɭɝɥɨɜ�� ɉɟɬɥɢ� ɢ� ɭɩɥɨɬɧɟɧɢɟ� ɜɧɭɬɪɟɧɧɟɣ� ɫɬɟɤɥɹɧɧɨɣ� ɞɜɟɪɢ�
ɩɪɢɤɥɟɟɧɵ�ɫ�ɧɚɪɭɠɧɨɣ�ɫɬɨɪɨɧɵ��ɱɬɨ�ɬɚɤɠɟ�ɨɱɟɧɶ�ɭɞɨɛɧɨ�ɞɥɹ�ɥɟɝɤɨɣ�ɨɱɢɫɬɤɢ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ��
ȼɨ� ɜɪɟɦɹ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɤɚɦɟɪɵ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɬɟɦɩɟɪɚɬɭɪɚɯ� �ɫɬɟɪɢɥɢɡɚɰɢɹ��� ɜɨɡɞɟɣɫɬɜɢɟ�
ɤɢɫɥɨɪɨɞɚ�� ɧɚɯɨɞɹɳɟɝɨɫɹ� ɜ� ɜɨɡɞɭɯɟ�� ɦɨɠɟɬ� ɜɵɡɜɚɬɶ� ɨɤɪɚɲɢɜɚɧɢɟ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɩɨɜɟɪɯɧɨɫɬɟɣ�
�ɠɟɥɬɨɜɚɬɨ-ɤɨɪɢɱɧɟɜɨɟ�ɢɥɢ� ɝɨɥɭɛɨɟ��ɢɡ-ɡɚ�ɟɫɬɟɫɬɜɟɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɨɤɢɫɥɟɧɢɹ��ɗɬɨ�ɨɤɪɚɲɢɜɚɧɢɟ�
ɛɟɡɜɪɟɞɧɨ�ɢ�ɧɢɤɨɢɦ�ɨɛɪɚɡɨɦ�ɧɟ�ɭɯɭɞɲɚɟɬ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�ɢɥɢ�ɤɚɱɟɫɬɜɨ�ɭɫɬɚɧɨɜɤɢ� 


ɉɟɪɮɨɪɢɪɨɜɚɧɧɵɟ� ɩɨɥɤɢ� ɰɟɥɢɤɨɦ� ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ� ɢɡ� ɧɟɪɠɚɜɟɸɳɟɣ� ɫɬɚɥɢ�� Ɇɚɤɫɢɦɚɥɶɧɨɟ�
ɤɨɥɢɱɟɫɬɜɨ�ɩɨɥɨɤ�– 3 (CB 53), 6 (CB 150), 8 (CB �����ɲɬɭɤ�� 


Ʉɨɪɩɭɫ�ɢɦɟɟɬ�ɩɨɪɨɲɤɨɜɨɟ�ɩɨɤɪɵɬɢɟ�RAL ������ȼɫɟ�ɭɝɥɵ�ɢ�ɤɪɨɦɤɢ�ɩɨɥɧɨɫɬɶɸ�ɩɨɤɪɵɬɵ� 


ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ� ɫɢɫɬɟɦɚ� ɢɧɤɭɛɚɬɨɪɚ� CO2 ɩɨɡɜɨɥɹɟɬ� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɚɜɬɨ-ɫɬɟɪɢɥɢɡɚɰɢɸ� ɝɨɪɹɱɢɦ�
ɜɨɡɞɭɯɨɦ�ɩɪɢ� ɡɚɞɚɧɧɨɦ�ɡɧɚɱɟɧɢɢ�ɜ������� �C. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ�� ɬɟɦɩɟɪɚɬɭɪɚ�ɜ� ���� �C ɞɨɫɬɢɝɚɟɬɫɹ�
ɦɢɧɢɦɭɦ� ɡɚ� ��� ɦɢɧɭɬ� ɧɚ� ɜɫɟɯ� ɜɧɭɬɪɟɧɧɢɯ� ɩɨɜɟɪɯɧɨɫɬɹɯ��� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɞɟɡɢɧɮɟɤɰɢɢ� ɜɫɟɣ�
ɜɧɭɬɪɟɧɧɟɣ� ɤɚɦɟɪɵ�� Ⱦɚɧɧɵɣ� ɩɪɨɰɟɫɫ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɦɟɠɞɭɧɚɪɨɞɧɵɦ� ɫɬɚɧɞɚɪɬɚɦ� ɫɬɟɪɢɥɢɡɚɰɢɢ�
ɝɨɪɹɱɢɦ� ɜɨɡɞɭɯɨɦ�� ɜ� ɬ�ɱ�� $$0, ST63, DIN 58947, European Pharmacopoeia �ȿɜɪɨɩɟɣɫɤɨɣ�
Ɏɚɪɦɚɤɨɩɟɢ�� 


Ȼɥɚɝɨɞɚɪɹ� ɫɬɚɧɞɚɪɬɧɨɦɭ� ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɦɭ� ɭɫɬɪɨɣɫɬɜɭ� ɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɡɚɳɢɬɵ� �ɤɥɚɫɫ� ����
ɫɨɝɥɚɫɧɨ�DIN ��������ɜ�ɫɥɭɱɚɟ�ɧɟɢɫɩɪɚɜɧɨɫɬɢ�ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ�ɡɚɞɚɧɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ� 


Ƚɚɡ� ɩɨɩɚɞɚɟɬ� ɜ� ɤɚɦɟɪɭ� ɱɟɪɟɡ� ɮɢɥɶɬɪ� ɬɨɧɤɨɣ� ɨɱɢɫɬɤɢ� �ɚɫɟɩɬɢɱɟɫɤɢɣ� ɮɢɥɶɬɪ�� ɫ� ɜɵɫɨɤɨɣ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�ɮɢɥɶɬɪɚɰɢɢ��ɤɨɬɨɪɵɣ�ɬɚɤɠɟ�ɨɬɮɢɥɶɬɪɨɜɵɜɚɟɬ�ɦɟɥɶɱɚɣɲɢɟ�ɱɚɫɬɢɰɵ�� 


ȼɵɫɨɤɨɬɨɱɧɚɹ�� ɫɜɨɛɨɞɧɚɹ� ɨɬ� ɩɨɝɪɟɲɧɨɫɬɟɣ�� ɢɧɮɪɚɤɪɚɫɧɚɹ� ɢɡɦɟɪɢɬɟɥɶɧɚɹ� ɫɢɫɬɟɦɚ� CO2 ɜ�
ɫɨɱɟɬɚɧɢɢ�ɫ�ɧɚɞɟɠɧɵɦ�ɫɦɟɲɢɜɚɧɢɟɦ�CO2 ɝɚɡɚ�ɜ�ɫɩɟɰɢɚɥɶɧɨɣ��ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɤɨɦɩɚɧɢɟɣ�BINDER, 
ɝɚɡɨɫɦɟɲɢɜɚɸɳɟɣ� ɝɨɥɨɜɤɟ� ɝɚɪɚɧɬɢɪɭɟɬ� ɬɨɱɧɭɸ� ɢ� ɩɨɫɬɨɹɧɧɭɸ� ɤɨɧɰɟɧɬɪɚɰɢɸ�CO2 ɧɚ� ɩɪɨɬɹɠɟɧɢɢ�
ɞɨɥɝɨɝɨ� ɜɪɟɦɟɧɢ�� ɗɬɨ� ɫɨɡɞɚɟɬ� ɨɩɬɢɦɚɥɶɧɵɟ� ɭɫɥɨɜɢɹ� ɞɥɹ� ɪɨɫɬɚ� ɤɭɥɶɬɭɪ�� Ɇɨɠɧɨ� ɭɞɚɥɢɬɶ� CO2 
ɫɟɧɫɨɪ�ɢɡ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ�ɜɪɭɱɧɭɸ�ɢ�ɩɨɱɢɫɬɢɬɶ�ɟɺ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɦɨɸɳɢɦɢ�ɫɪɟɞɫɬɜɚɦɢ� 


CO2 ɢɧɤɭɛɚɬɨɪ�ɬɚɤ�ɠɟ�ɦɨɠɟɬ�ɛɵɬɶ�ɨɫɧɚɳɟɧ�ɤɨɧɬɪɨɥɟɦ�O2 ɜ�ɞɨɩɨɥɧɟɧɢɟ�ɤ�ɤɨɧɬɪɨɥɸ�CO2.  


ɉɨ�ɧɚɥɢɱɢɸ�ɞɪɭɝɢɯ�ɨɩɰɢɣ��ɫɦ��ɝɥ��16.5. 


CO2 ɢɧɤɭɛɚɬɨɪ� CB ɨɫɧɚɳɟɧɚ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ� ɢɧɬɟɪɮɟɣɫɨɦ� ���� ɞɥɹ� ɩɨɞɫɨɟɞɢɧɟɧɢɹ� ɤ�
ɤɨɦɩɶɸɬɟɪɭ��ɩɨɦɨɳɢ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�APT-&20™ 3 'DWD&RQWURO6\VWHP �ɨɩɰɢɹ��ɝɥ��9.6). 


Ɍɟɦɩɟɪɚɬɭɪɚ�� 


x CB 53: ɨɬ 5 °C ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ +60 °C 


x CB 150 / CB 210: ɨɬ 7 °C ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ +60 °C 


CO2: ��ɨɛ�-��ɞɨ����ɨɛ�-%) 


O2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�O2): ����ɨɛ�-��ɞɨ����ɨɛ�-% 
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2.1 Ɉɛɡɨɪ�ɭɫɬɪɨɣɫɬɜɚ 


 
Ɋɢɫɭɧɨɤ�3: CB 150 
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Ɋɢɫɭɧɨɤ 5: CB 150 / CB 210 ɫ ɤɨɧɬɪɨɥɟɦ O2 ɢ ɨɩɰɢɹɦɢ 


 


(A) Ⱦɢɫɩɥɟɣɧɵɣ� ɤɨɧɬɪɨɥɥɟɪ� 0%�� ɞɥɹ� ɢɡɦɟɪɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ� &22 ɢ� 22 �ɞɥɹ� ɤɚɦɟɪ� ɫ�
ɤɨɧɬɪɨɥɟɦ�22) 


(B) ɋɨɟɞɢɧɢɬɟɥɶɧɵɣ�ɪɚɡɴɟɦ�ɞɥɹ�ɩɨɞɚɱɢ�ɧɢɡɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�(extra-low voltage, ELV) �ɨɩɰɢɹ��ɝɥ��
9.4) 


(C) Ⱦɚɬɱɢɤ�&22 


(D) Ƚɚɡɨɫɦɟɫɢɬɟɥɶɧɚɹ�ɝɨɥɨɜɤɚ�&22 


(D2) Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ�ɝɚɡɨɫɦɟɫɢɬɟɥɶɧɚɹ�ɝɨɥɨɜɤɚ�22/ N2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22) 


(E) 3W�����ɞɚɬɱɢɤ�ɬɟɦɩɟɪɚɬɭɪɵ 


�)� Ⱦɚɬɱɢɤ�22 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22) 


(G) ȼɧɭɬɪɟɧɧɟɟ�ɝɧɟɡɞɨ����ȼ��ɦɚɤɫ����$���ɨɩɰɢɹ��ɝɥ� 9.2) 


(H) ɉɨɥɤɢ 


(I) ɂɡɦɟɪɢɬɟɥɶɧɵɣ�ɩɨɪɬ�ɞɨɫɬɭɩɚ 


(I) ȼɧɭɬɪɟɧɧɹɹ�ɫɬɟɤɥɹɧɧɚɹ�ɞɜɟɪɶ 


(J) 3HUPDGU\��ɪɟɡɟɪɜɭɚɪ�ɞɥɹ�ɜɨɞɵ 


(K) Ʉɪɵɲɤɚ�ɧɢɠɧɟɣ�ɱɚɫɬɢ�ɤɨɪɩɭɫɚ 


 


2.2 ɉɚɧɟɥɶ�ɤɨɧɬɪɨɥɟɪɚ�&% 


 
Ɋɢɫɭɧɨɤ 6: Ɍɪɟɭɝɨɥɶɧɚɹ ɩɚɧɟɥɶ 


 
(A) Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɤɨɧɬɪɨɥɥɟɪ 0%� 
(A1) Ƚɥɚɜɧɵɣ�ɜɵɤɥɸɱɚɬɟɥɶ�21�2)) 


(B) 
 
 
(C) 
 
(D) 
 
(D2) 
�)� 
 
(G) 
 
 
 
 


 


 
(A) 


 


 


 


 
(A1) 
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2.3 Ɂɚɞɧɹɹ�ɤɨɧɬɪɨɥɶɧɚɹ�ɩɚɧɟɥɶ�ɢɧɤɭɛɚɬɨɪɚ 


 


 20 19 3 2 4 6 7 17 


 
 9 5 18 


Ɋɢɫɭɧɨɤ�7��Ɂɚɞɧɹɹ�ɤɨɧɬɪɨɥɶɧɚɹ�ɩɚɧɟɥɶ�&%����ɫ�ɤɨɧɬɪɨɥɟɦ�22 ɢ�ɨɩɰɢɹɦɢ 


 


 


 20 1 2 3 4 5 6 7 


 
 8 9 10 19 11 12 13 4 15 16 17 18 


Ɋɢɫɭɧɨɤ�8��Ɂɚɞɧɹɹ�ɤɨɧɬɪɨɥɶɧɚɹ�ɩɚɧɟɥɶ�&%�������&%�����ɫ�ɤɨɧɬɪɨɥɟɦ�22 ɢ�ɨɩɰɢɹɦɢ 


 


 


(1) ɉɟɪɟɤɥɸɱɚɬɟɥɶ�ɞɥɹ�ɜɧɭɬɪɟɧɧɟɝɨ�ɝɧɟɡɞɚ�����ȼ�������ȼ��ɨɩɰɢɹ�ɞɥɹ�CB 150 / CB 210)  


(2) ɉɥɚɜɤɢɣ�ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ 


(3) ɋɨɟɞɢɧɢɬɟɥɶɧɵɣ�ɪɚɡɴɟɦ�ɞɥɹ�ɪɟɥɟ�ɫɢɝɧɚɥɚ�ɨɩɨɜɟɳɟɧɢɹ�ɬɪɟɜɨɝɢ 


(4) Ƚɟɪɦɟɬɢɱɧɵɣ�ɪɚɡɴɟɦ�ɞɥɹ�ɩɟɪɜɨɝɨ�ɛɚɥɥɨɧɚ�12 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22) 


(5) Ƚɟɪɦɟɬɢɱɧɵɣ�ɪɚɡɴɟɦ�ɞɥɹ�ɩɟɪɜɨɝɨ�ɛɚɥɥɨɧɚ�22 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22) 


(6) Ƚɟɪɦɟɬɢɱɧɵɣ�ɪɚɡɴɟɦ�ɞɥɹ�ɩɟɪɜɨɝɨ�ɛɚɥɥɨɧɚ�&22  


(7) ɉɟɪɟɤɥɸɱɚɬɟɥɶ�ɞɥɹ�ɫɢɝɧɚɥɢɡɚɰɢɢ�ɩɨɜɵɲɟɧɧɨɝɨ�ɞɚɜɥɟɧɢɹ�22 21�2))�ȼɄɅ�ȼɕɄɅ���ɞɥɹ�ɤɚɦɟɪ�
ɫ�ɤɨɧɬɪɨɥɟɦ�22).  
ɉɪɢ�ɨɞɧɨɜɪɟɦɟɧɧɨɦ�ɨɬɤɥɸɱɟɧɢɢ�����ɢ�������ɤɨɧɬɪɨɥɶ�22 ȼɕɄɅɸɱɟɧ� 


(8) ȼɧɟɲɧɢɣ� ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ� ɪɚɡɴɟɦ� ɞɥɹ� ɩɨɞɚɱɢ� ɧɢɡɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� (extra-low voltage, ELV) 
�ɨɩɰɢɹ�ɞɥɹ�CB 150 / CB 210��ɝɥ��9.4) 


(9) ɋɢɥɨɜɨɣ�ɩɪɨɜɨɞ 


(10) 56�����ɢɧɬɟɪɮɟɣɫ 
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(11) ɉɟɪɟɤɥɸɱɚɬɟɥɶ�ɞɥɹ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�12��21�2))��ȼɄɅ�ȼɕɄɅ���ɨɩɰɢɹ�ɞɥɹ�&%�������
&%�����ɫ�ɤɨɧɬɪɨɥɟɦ�22) 


(12) Ƚɟɪɦɟɬɢɱɧɵɣ�ɪɚɡɴɟɦ�ɞɥɹ�ɜɬɨɪɨɝɨɨ�ɛɚɥɥɨɧɚ�ɞɥɹ�12 �ɨɩɰɢɹ�ɞɥɹ &%�������&%�����ɫ�ɤɨɧɬɪɨɥɟɦ�
O2 ) 


(13) ɉɟɪɟɤɥɸɱɚɬɟɥɶ�ɞɥɹ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�22��21�2))��ȼɄɅ�ȼɕɄɅ���ɨɩɰɢɹ�ɞɥɹ�&%�������
&%�����ɫ�ɤɨɧɬɪɨɥɟɦ�22 ) 


(14) Ƚɟɪɦɟɬɢɱɧɵɣ�ɪɚɡɴɟɦ�ɞɥɹ�ɜɬɨɪɨɝɨ�ɛɚɥɥɨɧɚ�ɞɥɹ�22 �ɨɩɰɢɹ�ɞɥɹ�&%�������&%�����ɫ�ɤɨɧɬɪɨɥɟɦ�
O2) 


(15) ɉɟɪɟɤɥɸɱɚɬɟɥɶ� ɞɥɹ� ɭɫɬɪɨɣɫɬɜɚ� ɫɦɟɧɵ� ɛɚɥɥɨɧɚ� &22 ERWWOH� FKDQJHU�� 21�2))� �ȼɄɅ�ȼɕɄɅ��
�ɨɩɰɢɹ�ɞɥɹ�&%�������&%����� 


(16) Ƚɟɪɦɟɬɢɱɧɵɣ�ɪɚɡɴɟɦ�ɞɥɹ�ɜɬɨɪɨɝɨ�ɛɚɥɥɨɧɚ�&22 ERWWOH��ɨɩɰɢɹ�ɞɥɹ�&%�������&%����� 


(17) ɉɟɪɟɤɥɸɱɚɬɟɥɶ�ɞɥɹ�ɫɢɝɧɚɥɢɡɚɰɢɢ�ɩɨɜɵɲɟɧɧɨɝɨ�ɞɚɜɥɟɧɢɹ�12 21�2))��ȼɄɅ�ȼɕɄɅ���ɞɥɹ�
ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22).  
ɉɪɢ�ɨɞɧɨɜɪɟɦɟɧɧɨɦ�ɨɬɤɥɸɱɟɧɢɢ�����ɢ�������ɤɨɧɬɪɨɥɶ�22 ȼɕɄɅɸɱɟɧ� 


(18) ȼɧɟɲɧɟɟ�ɝɚɡɨɜɨɟ�ɩɨɞɫɨɟɞɢɧɟɧɢɟ�ɞɥɹ��ɝɨ�ɢɧɤɭɛɚɬɨɪɚ��ɨɩɰɢɹ�ɞɥɹ�&%�������&%����� 


(19) Ƚɧɟɡɞɨ�ɩɨɞɫɨɟɞɢɧɟɧɢɹ�ɞɥɹ�ɚɧɚɥɨɝɨɜɨɝɨ�ɜɵɯɨɞɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɧɚ��-���ɦ$��ɨɩɰɢɹ��ɝɥ� 9.3) 


(20) (WKHUQHW�ɢɧɬɟɪɮɟɣɫ��ɨɩɰɢɹ� 


 


3. Ʉɨɦɩɥɟɤɬ�ɩɨɫɬɚɜɤɢ��ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ��ɯɪɚɧɟɧɢɟ�ɢ�ɭɫɬɚɧɨɜɤɚ 


3.1 Ɋɚɫɩɚɤɨɜɤɚ��ɩɪɨɜɟɪɤɚ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɢ�ɨɛɴɟɦɚ�ɩɨɫɬɚɜɤɢ 


ɉɨɫɥɟ�ɪɚɫɩɚɤɨɜɤɢ��ɩɨɠɚɥɭɣɫɬɚ��ɩɪɨɜɟɪɶɬɟ�ɭɫɬɪɨɣɫɬɜɨ�ɢ�ɟɝɨ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɚɤɫɟɫɫɭɚɪɵ�ɧɚ�ɨɫɧɨɜɟ�
ɬɪɚɧɫɩɨɪɬɧɨɣ� ɧɚɤɥɚɞɧɨɣ� ɧɚ� ɤɨɦɩɥɟɤɬɧɨɫɬɶ� ɢ� ɧɚɥɢɱɢɟ� ɩɨɜɪɟɠɞɟɧɢɣ� ɩɪɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ�� ȿɫɥɢ�
ɨɛɧɚɪɭɠɢɥɨɫɶ�ɩɨɜɪɟɠɞɟɧɢɟ��ɫɪɚɡɭ�ɠɟ�ɩɪɨɢɧɮɨɪɦɢɪɭɣɬɟ�ɩɟɪɟɜɨɡɱɢɤɚ� 


ɉɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɬɟɫɬɨɜ�ɧɚ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ�ɦɨɝɭɬ�ɛɵɬɶ�ɨɫɬɚɜɥɟɧɵ�
ɫɥɟɞɵ� ɨɬ� ɩɨɥɨɤ�� ɉɨɠɚɥɭɣɫɬɚ�� ɭɞɚɥɢɬɟ� ɜɫɟ� ɫɬɢɤɟɪɵ� ɩɟɪɟɞ� ɜɜɟɞɟɧɢɟɦ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɜ�
ɷɤɫɩɥɭɚɬɚɰɢɸ� 


ɉɨɠɚɥɭɣɫɬɚ��ɭɞɚɥɢɬɟ�ɜɫɟ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɡɚɳɢɬɧɵɟ�ɫɪɟɞɫɬɜɚ�ɢ�ɫɜɹɡɵɜɚɸɳɢɟ�ɦɚɬɟɪɢɚɥɵ�ɜɧɭɬɪɢ�ɢ�
ɫɧɚɪɭɠɢ� ɭɫɬɪɨɣɫɬɜɚ�� ɧɚ� ɞɜɟɪɹɯ�� ɢɡɜɥɟɤɢɬɟ� ɪɭɤɨɜɨɞɫɬɜɨ� ɩɨɥɶɡɨɜɚɬɟɥɹ� ɢ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ�
ɨɛɨɪɭɞɨɜɚɧɢɟ� 


 
ɍɞɚɥɢɬɟ�ɜɫɟ�ɡɚɳɢɬɧɵɟ�ɥɢɫɬɵ�ɫ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɩɨɜɟɪɯɧɨɫɬɟɣ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ�ɞɨɹ�
ɜɜɨɞɚ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɜ�ɷɤɫɩɥɭɚɬɚɰɢɸ� 


 


 


 


 


 ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɟɪɟɦɟɳɟɧɢɟ�ɢɥɢ�ɤɚɧɬɨɜɤɚ�ɭɫɬɪɨɣɫɬɜɚ� 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɞɧɹɬɢɹ�ɬɹɠɟɫɬɟɣ� 
ɉɨɜɪɟɠɞɟɧɢɟ�ɭɫɬɪɨɣɫɬɜɚ� 
� ɇɟ�ɩɨɞɧɢɦɚɬɶ�ɢɥɢ�ɧɟ�ɩɟɪɟɦɟɳɚɬɶ�ɭɫɬɪɨɣɫɬɜɨ�ɩɪɢ�ɩɨɦɨɳɢ�ɞɜɟɪɧɨɣ�ɪɭɱɤɢ�ɢɥɢ�


ɞɜɟɪɢ� 
¾ ɉɨɞɧɢɦɚɬɶ�ɭɫɬɪɨɣɫɬɜɨ��ɡɚɯɜɚɬɢɜ�ɜɨɡɥɟ���ɧɨɠɟɤ�ɫ�ɩɨɞɞɨɧɚ�ɩɪɢ�ɩɨɦɨɳɢ���ɱɟɥɨɜɟɤ� 


ȿɫɥɢ�ɧɟɨɛɯɨɞɢɦɨ�ɨɬɩɪɚɜɢɬɶ�ɨɛɪɚɬɧɨ�ɭɫɬɪɨɣɫɬɜɨ��ɩɨɠɚɥɭɣɫɬɚ��ɢɫɩɨɥɶɡɭɣɬɟ�ɨɪɢɝɢɧɚɥɶɧɭɸ�ɭɩɚɤɨɜɤɭ�
ɢ�ɫɥɟɞɭɣɬɟ�ɢɧɫɬɪɭɤɰɢɹɦ�ɩɨ�ɛɟɡɨɩɚɫɧɨɦɭ�ɩɨɞɴɟɦɭ�ɢ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ��ɝɥ��3.2). 


Ⱦɥɹ�ɨɡɧɚɤɨɦɥɟɧɢɹ�ɫ�ɨɛɪɚɳɟɧɢɟɦ�ɫ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɭɩɚɤɨɜɤɨɣ�ɫɦɨɬɪɢɬɟ�ɝɥɚɜɭ��14.1. 
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Ɉɛɨɪɭɞɨɜɚɧɢɟ�ɢɡ�ɞɟɦɨ-ɫɬɨɤɚ��ɛɵɜɲɟɟ�ɜ�ɭɩɨɬɪɟɛɥɟɧɢɢ�� 


Ɉɛɨɪɭɞɨɜɚɧɢɹ� ɢɡ� ɞɟɦɨ-ɫɬɨɤɚ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ� ɜ� ɬɟɱɟɧɢɟ� ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ� ɜɪɟɦɟɧɢ� ɞɥɹ�
ɩɪɨɜɟɞɟɧɢɹ� ɢɫɩɵɬɚɧɢɣ� ɢɥɢ� ɜɵɫɬɚɜɥɹɥɨɫɶ� ɧɚ� ɜɵɫɬɚɜɤɚɯ�� ɉɟɪɟɞ� ɩɨɦɟɳɟɧɢɟɦ� ɜ� ɞɟɦɨ-ɫɬɨɤ�
ɨɛɨɪɭɞɨɜɚɧɢɟ� ɛɵɥɨ� ɜɧɨɜɶ� ɬɳɚɬɟɥɶɧɨ� ɢɫɩɵɬɚɧɨ�� Ʉɨɦɩɚɧɢɹ� BINDER ɝɚɪɚɧɬɢɪɭɟɬ� ɨɬɫɭɬɫɬɜɢɟ�
ɬɟɯɧɢɱɟɫɤɢɯ�ɧɟɞɨɫɬɚɬɤɨɜ�ɜ�ɬɚɤɨɦ�ɨɛɨɪɭɞɨɜɚɧɢɢ� 


Ɉɛɨɪɭɞɨɜɚɧɢɟ� ɢɡ� ɞɟɦɨ-ɫɬɨɤɚ� ɩɨɦɟɱɟɧɨ� ɤɚɤ� ɬɚɤɨɜɨɟ� ɧɚɤɥɟɣɤɨɣ� ɧɚ� ɞɜɟɪɰɟ�� ɉɨɠɚɥɭɣɫɬɚ�� ɭɞɚɥɢɬɟ�
ɧɚɤɥɟɣɤɭ�ɩɟɪɟɞ�ɜɜɨɞɨɦ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɜ�ɷɤɫɩɥɭɚɬɚɰɢɸ� 


 


3.2 Ɋɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɛɟɡɨɩɚɫɧɨɦɭ�ɩɨɞɴɟɦɭ�ɢ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ 


ɋɥɟɞɭɣɬɟ� ɢɧɫɬɪɭɤɰɢɹɦ� ɞɥɹ� ɜɪɟɦɟɧɧɨɝɨ� ɜɵɜɨɞɚ� ɢɡ� ɷɤɫɩɥɭɚɬɚɰɢɢ� �Ƚɥɚɜɚ� 14.2��� ɉɟɪɟɞ�
ɩɟɪɟɦɟɳɟɧɢɟɦ�ɢɧɤɭɛɚɬɨɪɚ�ɨɩɭɫɬɨɲɢɬɟ�ɪɟɡɟɪɜɭɚɪ�ɞɥɹ�ɜɨɞɵ�3HUPDGU\���ɉɪɢ�ɫɥɭɱɚɣɧɨɦ�ɩɪɨɥɢɜɟ�
ɫɨɞɟɪɠɢɦɨɝɨ��ɡɚɤɪɨɣɬɟ�ɢɧɤɭɛɚɬɨɪ�ɢ�ɜɵɫɭɲɢɬɟ� 


 


 


 


 ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɟɪɟɦɟɳɟɧɢɟ�ɢɥɢ�ɤɚɧɬɨɜɤɚ�ɭɫɬɪɨɣɫɬɜɚ� 
ɉɨɜɪɟɠɞɟɧɢɟ�ɭɫɬɪɨɣɫɬɜɚ� 
¾ Ɍɪɚɧɫɩɨɪɬɢɪɭɣɬɟ�ɭɫɬɪɨɣɫɬɜɨ�ɬɨɥɶɤɨ�ɜ�ɟɝɨ�ɨɪɢɝɢɧɚɥɶɧɨɣ�ɭɩɚɤɨɜɤɟ 
¾ Ɂɚɮɢɤɫɢɪɭɣɬɟ�ɭɫɬɪɨɣɫɬɜɨ�ɬɪɚɧɫɩɨɪɬɧɵɦɢ�ɪɟɦɧɹɦɢ�ɩɪɢ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ 
� ɇɟ�ɩɨɞɧɢɦɚɬɶ�ɢɥɢ�ɧɟ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ�ɭɫɬɪɨɣɫɬɜɨ��ɢɫɩɨɥɶɡɭɹ�ɞɜɟɪɧɭɸ�ɪɭɱɤɭ�


ɢɥɢ�ɞɜɟɪɶ� 
¾ ɉɨɞɧɹɬɶ�ɭɫɬɪɨɣɫɬɜɨ��ɡɚɯɜɚɬɢɜ�ɜɨɡɥɟ���ɧɨɠɟɤ�ɫ�ɩɨɞɞɨɧɚ�ɩɪɢ�ɩɨɦɨɳɢ���ɱɟɥɨɜɟɤ�ɢ�


ɩɨɫɬɚɜɢɬɶ�ɟɝɨ�ɧɚ�ɬɪɚɧɫɩɨɪɬɧɭɸ�ɩɥɚɬɮɨɪɦɭ�ɫ�ɤɨɥɟɫɚɦɢ��Ⱦɨɜɟɡɬɢ�ɩɥɚɬɮɨɪɦɭ�ɞɨ�
ɦɟɫɬɚ�ɧɚɡɧɚɱɟɧɢɹ�ɢ�ɫɩɭɫɬɢɬɶ��ɡɚɯɜɚɬɢɜ�ɜɨɡɥɟ���ɧɨɠɟɤ�ɫ�ɩɥɚɬɮɨɪɦɵ� 


x Ⱦɨɩɭɫɬɢɦɵɣ�ɞɢɚɩɚɡɨɧ�ɬɟɦɩɟɪɚɬɭɪɵ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��-10 °C to + 60 °C. 


ȼɵ�ɦɨɠɟɬɟ�ɡɚɤɚɡɚɬɶ�ɬɪɚɧɫɩɨɪɬɧɭɸ�ɭɩɚɤɨɜɤɭ�ɢ�ɩɚɥɥɟɬɵ�ɜ�ɞɟɩɚɪɬɚɦɟɧɬɟ�ɫɟɪɜɢɫɚ�BINDER. 


 


3.3 ɏɪɚɧɟɧɢɟ 


ɉɪɨɦɟɠɭɬɨɱɧɨɟ� ɯɪɚɧɟɧɢɟ� ɭɫɬɪɨɣɫɬɜɚ� ɜɨɡɦɨɠɧɨ� ɜ� ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɢ� ɫɭɯɨɣ� ɤɨɦɧɚɬɟ�� ɋɥɟɞɭɣɬɟ�
ɢɧɫɬɪɭɤɰɢɹɦ�ɞɥɹ�ɜɪɟɦɟɧɧɨɝɨ�ɜɵɜɨɞɚ�ɢɡ�ɷɤɫɩɥɭɚɬɚɰɢɢ��Ƚɥɚɜɚ�14.2). 


x Ⱦɨɩɭɫɬɢɦɵ ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: -10 °C to + 60 °C. 


x Ⱦɨɩɭɫɬɢɦɚɹ ɜɥɚɠɧɨɫɬɶ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: ɦɚɤɫɢɦɭɦ 70 %, ɛɟɡ ɤɨɧɞɟɧɫɚɰɢɢ. 


ȿɫɥɢ�ɜ�ɩɨɦɟɳɟɧɢɢ�ɞɥɹ�ɯɪɚɧɟɧɢɹ�ɛɵɥɨ�ɯɨɥɨɞɧɨ�ɢ�ɭɫɬɪɨɣɫɬɜɨ�ɩɟɪɟɧɨɫɢɬɫɹ�ɞɥɹ�ɡɚɩɭɫɤɚ��ɜɨɡɦɨɠɧɨ�
ɨɛɪɚɡɨɜɚɧɢɟ� ɤɨɧɞɟɧɫɚɬɚ�� ɋɥɟɞɭɟɬ� ɩɨɞɨɠɞɚɬɶ� ɧɟ� ɦɟɧɟɟ� ɨɞɧɨɝɨ� ɱɚɫɚ�� ɩɨɤɚ� CO2 ɢɧɤɭɛɚɬɨɪ�
ɩɪɢɨɛɪɟɬɟɬ�ɬɟɦɩɟɪɚɬɭɪɭ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɢ�ɛɭɞɟɬ�ɩɨɥɧɨɫɬɶɸ�ɫɭɯɨɣ� 


 


3.4 Ɉɩɪɟɞɟɥɟɧɢɟ�ɦɟɫɬɚ�ɭɫɬɚɧɨɜɤɢ�ɢ�ɭɫɥɨɜɢɣ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ 


ɍɤɚɡɚɧɢɹ�ɩɨ�ɦɟɫɬɭ�ɭɫɬɚɧɨɜɤɢ 
ɋɥɟɞɭɟɬ� ɭɫɬɚɧɚɜɥɢɜɚɬɶ� CO2 ɢɧɤɭɛɚɬɨɪ� ɧɚ� ɩɥɨɫɤɭɸ�� ɧɟɜɢɛɪɢɪɭɸɳɭɸ� ɩɨɜɟɪɯɧɨɫɬɶ� ɜ� ɯɨɪɨɲɨ�
ɜɟɧɬɢɥɢɪɭɟɦɨɦ��ɫɭɯɨɦ�ɦɟɫɬɟ��Ʉɚɦɟɪɵ�ɩɪɟɞɧɚɡɧɚɱɟɧɵ�ɞɥɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɬɨɥɶɤɨ�ɜ�ɩɨɦɟɳɟɧɢɹɯ� 


ɂɧɤɭɛɚɬɨɪɵ�CB ɩɪɢɝɨɞɧɵ�ɞɥɹ�ɚɜɬɨɧɨɦɧɨɣ�ɭɫɬɚɧɨɜɤɢ�ɧɚ�ɫɬɨɥɚɯ�ɢɥɢ�ɞɥɹ�ɚɜɬɨɧɨɦɧɨɣ�ɭɫɬɚɧɨɜɤɢ�ɧɚ�
ɫɬɨɣɤɟ� �ɜɵɫɨɬɚ� ���� ɦɦ�� �ɨɩɰɢɹ��� Ɇɟɫɬɨ� ɭɫɬɚɧɨɜɤɢ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɜ� ɫɨɫɬɨɹɧɢɢ� ɜɵɞɟɪɠɢɜɚɬɶ� ɜɟɫ�
ɢɧɤɭɛɚɬɨɪɚ��ɫɦ��ɬɟɯɧɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��Ƚɥɚɜɚ�16.4). 


ȼɵɪɨɜɧɹɣɬɟ� ɢɧɤɭɛɚɬɨɪ�� ɢɫɩɨɥɶɡɭɹ� ɫɩɢɪɬɨɜɨɣ� ɢɥɢ� ɜɨɞɹɧɨɣ� ɭɪɨɜɟɧɶ�� ɱɬɨɛɵ� ɝɚɪɚɧɬɢɪɨɜɚɬɶ�
ɪɚɜɧɨɦɟɪɧɨɟ�ɩɨɤɪɵɬɢɟ�ɤɥɟɬɨɱɧɵɯ�ɤɭɥɶɬɭɪ�ɩɢɬɚɬɟɥɶɧɨɣ�ɫɪɟɞɨɣ��Ⱦɥɹ�ɷɬɨɝɨ�ɜɪɭɱɧɭɸ�ɨɬɪɟɝɭɥɢɪɭɣɬɟ�
ɱɟɬɵɪɟ�ɧɨɠɤɢ�ɢɧɤɭɛɚɬɨɪɚ� 
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ɂɧɤɭɛɚɬɨɪɵ�CO2 ɦɨɠɧɨ�ɭɫɬɚɧɚɜɥɢɜɚɬɶ�ɞɪɭɝ�ɧɚ�ɞɪɭɝɚ� �ɦɚɤɫɢɦɭɦ�ɞɜɟ�ɭɫɬɚɧɨɜɤɢ���Ⱦɥɹ�ɛɟɡɨɩɚɫɧɨɝɨ�
ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ��ɥɟɝɤɨɝɨ�ɜ�ɨɛɫɥɭɠɢɜɚɧɢɢ��ɢɫɩɨɥɶɡɭɣɬɟ�ɨɪɢɝɢɧɚɥɶɧɭɸ�ɫɬɨɣɤɭ�ɞɥɹ�ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ�
ɨɬ� ɤɨɦɩɚɧɢɢ� BINDER �Ƚɥɚɜɚ� 9.10.1�� ɢɥɢ� ɩɟɪɟɯɨɞɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɞɥɹ� ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ� �Ƚɥɚɜɚ�
9.10.2). 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɋɤɨɥɶɠɟɧɢɟ�ɲɬɚɛɟɥɢɪɨɜɚɧɧɵɯ�ɤɚɦɟɪ� 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɜɪɟɠɞɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚV� 
¾ ɉɪɢ�ɲɬɚɛɟɥɢɪɨɜɚɧɢɢ��ɢɫɩɨɥɶɡɭɣɬɟ�ɪɟɡɢɧɨɜɵɟ�ɩɪɨɤɥɚɞɤɢ��ʋ�ɚɪɬ�����-������ɞɥɹ�


ɮɢɤɫɚɰɢɢ�ɜɟɪɯɧɟɝɨ�ɢɧɤɭɛɚɬɨɪɚ� 


Ⱦɥɹ�ɨɬɤɥɸɱɟɧɢɹ�ɤɚɦɟɪɵ�ɨɬ�ɷɥɟɤɬɪɨɫɟɬɢ�ɧɟɨɛɯɨɞɢɦɨ�ɜɵɞɟɪɧɭɬɶ�ɲɬɟɩɫɟɥɶ�ɢɡ�ɪɨɡɟɬɤɢ��ɍɫɬɚɧɨɜɢɬɟ�
ɤɚɦɟɪɭ�ɜ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ�ɛɥɢɡɨɫɬɢ�ɨɬ�ɪɨɡɟɬɤɢ�ɢ�ɞɥɹ�ɛɵɫɬɪɨɝɨ�ɨɬɤɥɸɱɟɧɢɹ�ɜ�ɫɥɭɱɚɟ�ɨɩɚɫɧɨɫɬɢ� 


ɑɬɨɛɵ�ɢɡɛɟɠɚɬɶ�ɡɚɝɪɹɡɧɟɧɢɹ��ɧɟ�ɫɥɟɞɭɟɬ�ɪɚɡɦɟɳɚɬɶ�ɭɫɬɚɧɨɜɤɭ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɧɚ�ɩɨɥɭ� 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
Ɉɩɚɫɧɨɫɬɶ�ɩɟɪɟɝɪɟɜɚ 
ɉɨɜɪɟɠɞɟɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ 
� ɇȿ ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɞɨɫɬɚɬɨɱɧɭɸ�ɜɟɧɬɢɥɹɰɢɹ�ɞɥɹ�ɨɬɜɨɞɚ�ɬɟɩɥɚ� 


ɇɟɥɶɡɹ�ɭɫɬɚɧɚɜɥɢɜɚɬɶ�ɢ�ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ�ɂɧɤɭɛɚɬɨɪ�&22 ɜ�ɩɨɬɟɧɰɢɚɥɶɧɨ�ɜɡɪɵɜɨɨɩɚɫɧɵɯ�ɡɨɧɚɯ�. 


 


 ɈɉȺɋɇɈ 
Ɉɩɚɫɧɨɫɬɶ�ɜɡɪɵɜɚ� 
Ɉɩɚɫɧɨɫɬɶ�ɞɥɹ�ɠɢɡɧɢ� 
� ɇȿ�ɷɤɫɩɥɭɚɬɢɪɭɣɬɟ�ɭɫɬɚɧɨɜɤɭ�ɜ�ɩɨɬɟɧɰɢɚɥɶɧɨ�ɜɡɪɵɜɨɨɩɚɫɧɵɯ�ɡɨɧɚɯ� 
¾ ȼ�ɨɤɪɭɠɚɸɳɟɣ�ɚɬɦɨɫɮɟɪɟ�ɇȿ�ɞɨɥɠɧɵ�ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ�ɜɡɪɵɜɨɨɩɚɫɧɚɹ�ɩɵɥɶ�ɢɥɢ�


ɪɚɫɬɜɨɪɢɦɚɹ�ɜ�ɜɨɡɞɭɯɟ�ɫɦɟɫɶ� 
 
ɍɫɥɨɜɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ 


x Ⱦɨɩɭɫɬɢɦɵɣ�ɞɢɚɩɚɡɨɧ�ɬɟɦɩɟɪɚɬɭɪɵ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�� 


CB ����ɨɬ������C ɞɨ������C 


CB 150 / CB �����ɨɬ������C ɞɨ������C 


ɉɪɢ� ɩɨɜɵɲɟɧɧɵɯ� ɡɧɚɱɟɧɢɹɯ� ɬɟɦɩɟɪɚɬɭɪɵ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɦɨɝɭɬ� ɢɦɟɬɶ� ɦɟɫɬɨ�
ɬɟɦɩɟɪɚɬɭɪɧɵɟ�ɤɨɥɟɛɚɧɢɹ�� 


x ɂɞɟɚɥɶɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�CB ����ɩɨ�ɦɟɧɶɲɟɣ�ɦɟɪɟ��ɧɚ��C ɧɢɠɟ�ɧɚɦɟɱɟɧɧɨɣ�
ɪɚɛɨɱɟɣ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɇɚɩɪɢɦɟɪ�� ɪɚɛɨɱɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ� �� °C  � ɬɟɦɩɟɪɚɬɭɪɚ� ɨɤɪɭɠɚɸɳɟɣ�
ɫɪɟɞɵ�32C ɢ�ɧɢɠɟ 


x ɂɞɟɚɥɶɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�CB 150 / CB �����ɩɨ�ɦɟɧɶɲɟɣ�ɦɟɪɟ��ɧɚ���°C ɧɢɠɟ�
ɧɚɦɟɱɟɧɧɨɣ� ɪɚɛɨɱɟɣ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɇɚɩɪɢɦɟɪ�� ɪɚɛɨɱɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ� �� °C  � ɬɟɦɩɟɪɚɬɭɪɚ�
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��� °C ɢ�ɧɢɠɟ 


ȿɫɥɢ ɪɚɡɧɢɰɚ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɟɧɟɟ 5 °C ɢ ɫɨɨɬɜ. ��ɋ��ɬɨ�
ɡɚɞɚɧɧɚɹ�ɪɚɛɨɱɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɟɜɵɲɟɧɚ� 


 
Ɍɟɦɩɟɪɚɬɭɪɚ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɧɟ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɫɭɳɟɫɬɜɟɧɧɨ�ɜɵɲɟ��ɱɟɦ���� °C��ɫ�
ɤɨɬɨɪɨɣ�ɫɜɹɡɚɧɵ�ɩɪɢɜɟɞɟɧɧɵɟ�ɬɟɯɧɢɱɟɫɤɢɟ�ɞɚɧɧɵɟ��ȼ�ɫɥɭɱɚɟ�ɨɬɥɢɱɧɵɯ�ɭɫɥɨɜɢɣ�
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��ɜɨɡɦɨɠɧɵ�ɨɬɤɥɨɧɟɧɢɹ�ɨɬ�ɭɤɚɡɚɧɧɵɯ�ɞɚɧɧɵɯ� 


 


 
ɂɡɛɟɝɚɣɬɟ�ɩɨɩɚɞɚɧɢɹ�ɩɪɹɦɵɯ�ɫɨɥɧɟɱɧɵɯ�ɥɭɱɟɣ�ɧɚ�ɢɧɤɭɛɚɬɨɪ� 
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x Ⱦɨɩɭɫɬɢɦɚɹ� ɜɥɚɠɧɨɫɬɶ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɨɬɧɨɫɢɬɟɥɶɧɚɹ� ɜɥɚɠɧɨɫɬɶ� 70 �� ɦɚɤɫ���
ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɚɹɫɹ� 


x ȼɵɫɨɬɚ�ɪɚɡɦɟɳɟɧɢɹ��ɦɚɤɫ��2000 ɦ�ɧɚɞ�ɭɪɨɜɧɟɦ�ɦɨɪɹ� 


x Ɋɚɫɫɬɨɹɧɢɟ�ɞɨ�ɫɬɟɧ��ɫ�ɡɚɞɧɟɣ�ɫɬɨɪɨɧɵ�100 ɦɦ��ɫ�ɛɨɤɨɜɵɯ�ɫɬɨɪɨɧ�50 ɦɦ�� 


 
ɍɤɚɡɚɧɢɹ�ɩɨ�ɪɚɛɨɬɟ�ɫ�CO2 


ɍɝɥɟɤɢɫɥɵɣ� ɝɚɡ� (CO2) ɨɩɚɫɟɧ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� Ɉɧ� ɛɟɫɰɜɟɬɟɧ�� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɢɦɟɟɬ�
ɡɚɩɚɯɚ� ɢ� ɜɫɥɟɞɫɬɜɢɟ� ɷɬɨɝɨ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɡɚɦɟɬɟɧ. ȼɵɩɭɫɤɚɣɬɟ� ɥɸɛɨɣ� ɝɚɡ�� ɤɨɬɨɪɵɣ� ɦɨɠɟɬ�
ɭɥɟɬɭɱɢɜɚɬɶɫɹ�� ɱɟɪɟɡ� ɩɨɞɯɨɞɹɳɭɸ� ɤɨɦɧɚɬɧɭɸ� ɜɟɧɬɢɥɹɰɢɸ� ɢɥɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ� ɜɵɬɹɠɧɭɸ�
ɫɢɫɬɟɦɭ��Ɇɵ ɪɟɤɨɦɟɧɞɭɟɦ ɭɫɬɚɧɨɜɢɬɶ ɫɢɫɬɟɦɭ ɨɩɨɜɟɳɟɧɢɹ CO2. 


 


 ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�CO2 �!���9RO�-%). 
ɍɝɪɨɡɚ ɞɥɹ ɠɢɡɧɢ ɜɫɥɟɞɫɬɜɢɟ ɭɞɭɲɶɹ.  
ɍɝɪɨɡɚ�ɨɬɪɚɜɥɟɧɢɹ� 
� ɇɟ�ɪɚɡɦɟɳɚɣɬɟ�ɢɧɤɭɛɚɬɨɪɵ�ɜ�ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɯ�ɡɨɧɚɯ 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɧɚɞɥɟɠɚɳɭɸ�ɜɟɧɬɢɥɹɰɢɸ� 
¾ ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɚ�ɪɚɛɨɬɵ�ɫ�&22. 


ɉɪɨɜɟɪɶɬɟ� ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɚɤɫɢɦɚɥɶɧɨ� ɞɨɩɭɫɬɢɦɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ�CO2 ɩɪɢ� ɪɚɛɨɬɟ� ɧɟɫɤɨɥɶɤɢɯ�
ɤɚɦɟɪ�ɜ�ɩɨɦɟɳɟɧɢɢ�  


x Ɇɚɤɫɢɦɚɥɶɧɨ� ɞɨɩɭɫɬɢɦɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɜ� ɩɨɦɟɳɟɧɢɢ� �ɞɥɹ� Ƚɟɪɦɚɧɢɢ���5000 ɦɥ�ɦ3 �ɩɩɦ��   0,5 
ɨɛ�-% 


x CO2 ɭɥɟɬɭɱɢɜɚɟɬɫɹ�ɩɪɢ�ɤɚɠɞɨɦ�ɨɬɤɪɵɜɚɧɢɢ�ɞɜɟɪɢ��ɨɤɨɥɨ�16,4 ɝɪ���ɬ�ɟ��0,0084 ɤɭɛɢɱɟɫɤɢɯ�ɦɟɬɪɚ�
�ɩɪɢ�ɨɛɵɱɧɨɦ�ɞɚɜɥɟɧɢɢ1013 ɦɛɚɪ�14,7 ɩɫɤ� 


x ȼ�ɬɟɱɟɧɢɢ����ɱɚɫɨɜ�ɛɟɡ�ɨɬɤɪɵɜɚɧɢɹ�ɞɜɟɪɢ�CO2 ɭɥɟɬɭɱɢɜɚɟɬɫɹ�ɜ�ɨɛɴɟɦɟ�5 ɨɛ�-���ɩɪɢɦɟɪɧɨ���2 
ɝɪ���ɬ�ɟ��0,001 ɤɭɛɢɱɟɫɤɨɝɨ�ɦɟɬɪɚ��ɩɪɢ�ɧɨɪɦɚɥɶɧɨɦ�ɞɚɜɥɟɧɢɢ� 


ɉɪɢɦɟɪ�ɪɚɫɱɟɬɚ�ɥɚɛɨɪɚɬɨɪɧɵɣ�ɨɛɴɟɦ�ɢ�ɜɨɡɞɭɯɨɨɛɦɟɧ� 


ȼɨɩɪɨɫ� Ⱦɨɫɬɚɬɨɱɧɨ�ɥɢ����h ɞɥɹ�ɥɚɛɨɪɚɬɨɪɢɢ�ɨɛɴɟɦɨɦ�����ɤɭɛ��ɦɟɬɪɚ�ɞɥɹ����ɢɧɤɭɛɚɬɨɪɨɜ�ɋ�
����ɩɪɢ��-ɯɤɪɚɬɧɨɦ�ɨɬɤɪɵɜɚɧɢɢ�ɞɜɟɪɢ�ɜ�ɱɚɫ" 


Ɋɚɫɱɟɬ� CO2 ɤɨɧɰɟɧɬɪɚɰɢɹ�  � ɭɥɟɬɭɱɢɜɲɢɣɫɹ� ɩɪɢ� ɨɬɤɪɵɜɚɧɢɢ� ɞɜɟɪɢ� CO2�� ɭɦɧɨɠɟɧɧɵɣ� ɧɚ�
���ɤɚɦɟɪ���ɭɦɧɨɠɟɧɧɵɣ�ɧɚ��� �ɨɬɤɪɵɜɚɧɢɹ�ɞɜɟɪɢ�ɜ�ɱɚɫ���ɩɨɞɟɥɟɧɧɵɣ�ɧɚ�ɨɛɴɟɦ�ɥɚɛɨɪɚɬɨɪɢɢ�
�������ɤɭɛ��ɦɟɬɪɚ�ɯ����ɯ������� ɤɭɛ��ɦɟɬɪɚ� ����������ɬ�ɟ���������ɢɥɢ������ɩɩɦ 


ɂɬɨɝ� Ɇɚɤɫɢɦɚɥɶɧɨ� ɞɨɩɭɫɬɢɦɵɣ� ɨɛɴɟɦ� ����� ɩɩɦ� ɧɟ� ɩɪɟɜɵɲɟɧ� ɩɪɢ� ɞɚɧɧɵɯ� ɭɫɥɨɜɢɹɯ�
ɷɤɫɩɥɭɚɬɚɰɢɢ� 


 


ɍɫɬɪɨɣɫɬɜɨ�ɫ�ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ�ɩɨɞɚɱɢ�22 ��ɍɤɚɡɚɧɢɹ�ɩɨ�ɪɚɛɨɬɟ�ɫ�ɤɢɫɥɨɪɨɞɨɦ 


Ʉɢɫɥɨɪɨɞ� �22�� ɛɟɫɰɜɟɬɟɧ� ɢ� ɧɟ� ɢɦɟɟɬ� ɡɚɩɚɯɚ� ɢ� ɜɫɥɟɞɫɬɜɢɟ� ɷɬɨɝɨ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɡɚɦɟɬɟɧ�� Ɉɧ�
ɜɵɡɵɜɚɟɬ� ɨɠɨɝɢ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɧɨɫɢɬɶ� ɯɚɪɚɤɬɟɪ� ɜɡɪɵɜɚ�� Ɉɩɚɫɧɨɫɬɶ� ɜɨɡɝɨɪɚɧɢɹ� ɫɭɳɟɫɬɜɭɟɬ� ɞɥɹ�
ɨɛɨɝɚɳɟɧɧɵɯ�ɤɢɫɥɨɪɨɞɨɦ�ɝɨɪɸɱɢɯ�ɦɚɬɟɪɢɚɥɨɜ��ɧɚɩɪɢɦɟɪ�ɨɞɟɠɞɵ�ɢ�ɜɨɥɨɫ��22 ɬɹɠɟɥɟɟ�ɜɨɡɞɭɯɚ�ɢ�
ɩɨɷɬɨɦɭ�ɦɨɠɟɬ�ɫɤɚɩɥɢɜɚɬɶɫɹ�ɧɚ�ɧɢɠɟɥɟɠɚɳɢɯ�ɭɱɚɫɬɤɚɯ. 


 


 


 ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ O2 �!������22). 
Ɉɩɚɫɧɨɫɬɶ ɜɨɡɝɨɪɚɧɢɹ ɢ ɜɡɪɵɜɚ ɩɪɢ ɤɨɧɬɚɤɬɟ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫ O2.  
Ɉɩɚɫɧɨɫɬɶ�ɨɠɨɝɨɜ�ɢ�ɬɪɚɜɦ� 
� ɇȿ�ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɜ�ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɯ�ɩɨɦɟɳɟɧɢɹɯ� 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɧɚɞɥɟɠɚɳɭɸ�ɜɟɧɬɢɥɹɰɢɸ�ɩɨɦɟɳɟɧɢɹ� 
¾ ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɚ�ɪɚɛɨɬɵ�ɫ�22. 
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ɉɪɢɦɢɬɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɦɟɪɵ� ɞɥɹ� ɢɡɛɟɠɚɧɢɹ� ɫɤɨɩɥɟɧɢɹ� ɤɢɫɥɨɪɨɞɚ� ɢ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɪɢɫɤɚ�
ɜɨɡɝɨɪɚɧɢɹ�ɢ�ɜɡɪɵɜɚ�ɜ�ɡɨɧɚɯ�ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɫɤɨɩɥɟɧɢɹ�ɤɢɫɥɨɪɨɞɚ� 


 
Ɉɛɳɢɟ�ɭɤɚɡɚɧɢɹ�ɩɨ�ɛɟɡɨɩɚɫɧɨɦɭ�ɨɛɪɚɳɟɧɢɸ�ɫ�ɤɢɫɥɨɪɨɞɨɦ: 
x ɉɪɨɜɟɞɢɬɟ�ɢɧɫɬɪɭɤɬɚɠ�ɩɟɪɫɨɧɚɥɚ�ɩɨ�ɨɩɚɫɧɨɫɬɢ�ɫɤɨɩɥɟɧɢɹ�ɤɢɫɥɨɪɨɞɚ�ɢ�ɧɟɨɛɯɨɞɢɦɵɦ�


ɦɟɪɚɦ�ɬɟɯɧɢɤɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ�� 


x Ɉɛɟɫɩɟɱɶɬɟ� ɦɚɪɤɢɪɨɜɤɭ� ɜɫɟɯ� ɩɪɢɛɨɪɨɜ� ɢ� ɭɫɬɪɨɣɫɬɜ�� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɞɥɹ� ɪɚɛɨɬɵ� ɫ�
ɤɢɫɥɨɪɨɞɨɦ� 


x ɍɛɟɞɢɬɟɫɶ� ɜ� ɝɟɪɦɟɬɢɱɧɨɫɬɢ� ɜɫɟɯ� ɫɨɟɞɢɧɟɧɢɣ� ɜ� ɤɨɧɬɚɤɬɟ� ɫ� ɝɚɡɨɦ ɩɭɬɟɦ� ɩɪɨɜɟɞɟɧɢɹ�
ɢɫɩɵɬɚɧɢɹ� ɧɚ� ɝɟɪɦɟɬɢɱɧɨɫɬɶ� �ɧɚɩɪɢɦɟɪ�� ɫ� ɩɨɦɨɳɶɸ� ɫɩɪɟɹ� ɞɥɹ� ɩɨɢɫɤɚ� ɭɬɟɱɟɤ� ɢɥɢ�
ɪɚɡɛɚɜɥɟɧɧɨɝɨ�ɦɵɥɶɧɨɝɨ�ɪɚɫɬɜɨɪɚ�� 


x Ɂɚɤɪɨɣɬɟ� ɝɥɚɜɧɵɣ� ɤɥɚɩɚɧ� ɢɫɬɨɱɧɢɤɚ� ɤɢɫɥɨɪɨɞɚ� ɩɨɫɥɟ� ɪɚɛɨɬɵ� ɧɚ� ɬɨ� ɜɪɟɦɹ�� ɩɨɤɚ�
ɭɫɬɪɨɣɫɬɜɨ�ɧɟ�ɢɫɩɨɥɶɡɭɟɬɫɹ 


x ɇɢɤɨɝɞɚ� ɧɟ� ɫɦɚɡɵɜɚɣɬɟ� ɦɚɫɥɨɦ� ɢɥɢ� ɫɦɚɡɤɨɣ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ɞɥɹ� ɩɨɞɜɟɞɟɧɢɹ� � O2. 
ɂɫɩɨɥɶɡɭɣɬɟ�ɬɨɥɶɤɨ�ɦɚɬɟɪɢɚɥɵ�ɢ�ɡɚɩɚɫɧɵɟ�ɞɟɬɚɥɢ��ɪɚɡɪɟɲɟɧɧɵɟ�ɞɥɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɫ�
ɤɢɫɥɨɪɨɞɨɦ� 


x Ɋɟɝɭɥɹɪɧɨ�ɩɪɨɜɟɪɹɣɬɟ�ɧɚɞɥɟɠɚɳɟɟ�ɫɨɫɬɨɹɧɢɟ�ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ� 


x Ɉɛɨɪɭɞɭɣɬɟ�ɚɜɚɪɢɣɧɵɟ�ɞɭɲɢ�ɜ�ɡɨɧɚɯ�ɜɨɡɦɨɠɧɨɝɨ ɫɤɨɩɥɟɧɢɹ�ɤɢɫɥɨɪɨɞɚ� 


x ɋɬɪɨɝɨ�ɡɚɩɪɟɳɟɧɨ�ɤɭɪɟɧɢɟ�ɢ�ɥɸɛɵɟ�ɞɪɭɝɢɟ�ɢɫɬɨɱɧɢɤɢ�ɜɨɡɝɨɪɚɧɢɹ�ɜ�ɡɨɧɚɯ�ɜɨɡɦɨɠɧɨɝɨ�
ɫɤɨɩɥɟɧɢɹ�ɤɢɫɥɨɪɨɞɚ� 


x Ɉɛɟɫɩɟɱɶɬɟ� ɯɨɪɨɲɭɸ� ɜɟɧɬɢɥɹɰɢɸ� ɩɨɦɟɳɟɧɢɣ� ɫ� ɜɨɡɦɨɠɧɵɦ� ɫɤɨɩɥɟɧɢɟɦ� ɤɢɫɥɨɪɨɞɚ�
�ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ�ɭɫɬɪɨɣɫɬɜɚ�ɢ�ɢɥɢ�ɛɚɥɥɨɧɨɜ�ɫ�O2  


x ɉɨɫɥɟ�ɧɚɯɨɠɞɟɧɢɹ�ɜ�ɡɨɧɚɯ�ɫ�ɜɨɡɦɨɠɧɨɝɨ�ɫɤɨɩɥɟɧɢɹ�ɤɢɫɥɨɪɨɞɚ�ɢɡɛɟɝɚɣɬɟ�ɢɫɬɨɱɧɢɤɨɜ�
ɜɨɡɝɨɪɚɧɢɹ� �ɩɥɚɦɹ��ɫɢɝɚɪɟɬɵ�ɢ�ɬ�ɞ���ɢ�ɩɪɨɜɟɬɪɢɜɚɣɬɟ�ɨɞɟɠɞɭ�ɜ�ɬɟɱɟɧɢɟ�ɧɟ�ɦɟɧɟɟ�15 
ɦɢɧɭɬ� 


x ɉɭɬɢ�ɷɜɚɤɭɚɰɢɢ�ɜɫɟɝɞɚ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɫɜɨɛɨɞɧɵɦɢ� 


 


ɍɫɬɪɨɣɫɬɜɨ ɫ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɩɨɞɚɱɢ O2��ɍɤɚɡɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɚɡɨɬɨɦ �12) 


Ⱥɡɨɬ� (N2) ɨɩɚɫɟɧ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� Ɉɧ� ɛɟɫɰɜɟɬɟɧ�� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɢɦɟɟɬ� ɡɚɩɚɯɚ� ɢ�
ɜɫɥɟɞɫɬɜɢɟ�ɷɬɨɝɨ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ� ɡɚɦɟɬɟɧ. ȼɵɩɭɫɤɚɣɬɟ ɥɸɛɨɣ ɝɚɡ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɭɥɟɬɭɱɢɜɚɬɶɫɹ, 
ɱɟɪɟɡ ɩɨɞɯɨɞɹɳɭɸ ɤɨɦɧɚɬɧɭɸ ɜɟɧɬɢɥɹɰɢɸ ɢɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɜɵɬɹɠɧɭɸ ɫɢɫɬɟɦɭ. 


 


 ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�N2. 
ɍɝɪɨɡɚ ɞɥɹ ɠɢɡɧɢ ɜɫɥɟɞɫɬɜɢɟ ɭɞɭɲɶɹ.  
� ɇɟ ɪɚɡɦɟɳɚɣɬɟ ɢɧɤɭɛɚɬɨɪɵ ɜ ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɯ ɡɨɧɚɯ 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɧɚɞɥɟɠɚɳɭɸ�ɜɟɧɬɢɥɹɰɢɸ� 
¾ ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɚ�ɪɚɛɨɬɵ�ɫ�12. 
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4. ɍɫɬɚɧɨɜɤɚ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɢ�ɩɨɞɫɨɟɞɢɧɟɧɢɟ 


4.1 Ⱦɚɬɱɢɤɢ�&22 ɢ�22 


4.1.1 ɉɪɢɧɰɢɩ�ɢɡɦɟɪɟɧɢɹ�&22 


Ȼɵɫɬɪɨɟ� ɜɪɟɦɹ� ɫɪɚɛɚɬɵɜɚɧɢɹ�� ɚ� ɬɚɤɠɟ� ɜɵɫɨɱɚɣɲɚɹ� ɬɨɱɧɨɫɬɶ� ɢ� ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɶ�� ɯɚɪɚɤɬɟɪɢɡɭɸɬ�
ɩɪɨɰɟɞɭɪɭ� ɢɡɦɟɪɟɧɢɹ� &22 ɜ� ɢɧɤɭɛɚɬɨɪɚɯ� ɫɟɪɢɢ� &� ����� Ɍɨɱɧɨɫɬɶ� ɢɡɦɟɪɢɬɟɥɶɧɨɣ� ɫɢɫɬɟɦɵ� &22 
ɨɫɧɨɜɵɜɚɟɬɫɹ� ɧɚ� ɨɞɧɨɥɭɱɟɜɨɦ� ɢɧɮɪɚɤɪɚɫɧɨɦ� ɢɡɦɟɪɢɬɟɥɶɧɨɦ� ɷɥɟɦɟɧɬɟ�� ɤɨɬɨɪɵɣ� ɩɪɨɢɡɜɨɞɢɬ�
ɡɚɦɟɪɵ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɪɟɠɢɦɚɯ�� ɩɪɢ� ɩɨɫɬɨɹɧɧɨ� ɢɡɦɟɧɹɸɳɟɣɫɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ� ɩɟɪɟɞɚɱɢ� ɟɝɨ�
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ�ɮɢɥɶɬɪɚ�� 


Ȼɥɚɝɨɞɚɪɹ� ɷɬɨɦɭ� ɜɵɫɨɤɨɪɚɡɜɢɬɨɦɭ� ɨɞɧɨɥɭɱɟɜɨɦɭ� ɩɪɢɧɰɢɩɭ� ɩɪɢ� ɧɚɥɢɱɢɢ� ɢɧɬɟɪɮɟɪɨɦɟɬɪɚ�)DEU\-
Perot interferomHWHU��)3,���ɩɟɪɟɦɟɧɧɵɟ�ɜɨɡɦɭɳɟɧɢɹ�ɢ�ɩɪɨɰɟɫɫɵ�ɫɬɚɪɟɧɢɹ�ɜ�ɢɡɦɟɪɢɬɟɥɶɧɨɣ�ɫɢɫɬɟɦɟ�
ɩɨɱɬɢ�ɩɨɥɧɨɫɬɶɸ�ɢɫɤɥɸɱɚɸɬɫɹ��ɩɨɷɬɨɦɭ�ɞɚɧɧɚɹ�ɢɡɦɟɪɢɬɟɥɶɧɚɹ�ɫɢɫɬɟɦɚ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɞɪɭɝɢɦɢ�
ɩɪɢɧɰɢɩɚɦɢ�ɢɡɦɟɪɟɧɢɹ��ɨɫɬɚɟɬɫɹ�ɩɪɚɤɬɢɱɟɫɤɢ�ɫɜɨɛɨɞɧɨɣ�ɨɬ�ɩɨɝɪɟɲɧɨɫɬɟɣ�ɦɟɠɞɭ�ɤɚɥɢɛɪɨɜɤɚɦɢ�ɢ�
ɹɜɥɹɟɬɫɹ�ɢɫɤɥɸɱɢɬɟɥɶɧɨ�ɢɡɛɢɪɚɬɟɥɶɧɨɣ�ɤ�&22. 


ɂɡɦɟɪɢɬɟɥɶɧɵɣ� ɷɥɟɦɟɧɬ� CO2 ɫɨɞɟɪɠɢɬ� ɜɧɭɬɪɢ� ɢɡɦɟɪɢɬɟɥɶɧɵɣ� ɨɬɫɟɤ�� ɜ� ɤɨɬɨɪɨɦ� ɩɨɝɥɨɳɟɧɢɟ�
ɢɧɮɪɚɤɪɚɫɧɨɝɨ�ɫɜɟɬɚ�ɡɚɜɢɫɢɬ�ɨɬ� ɤɨɥɢɱɟɫɬɜɚ�ɦɨɥɟɤɭɥ�CO2 ɧɚ�ɩɭɬɢ�ɥɭɱɚ��ɗɬɨ� ɤɨɥɢɱɟɫɬɜɨ�ɦɨɥɟɤɭɥ�
CO2 ɢɡɦɟɧɹɟɬɫɹ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɨɨɬɧɨɲɟɧɢɹ� ɞɚɜɥɟɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɢ� ɩɨɫɬɨɹɧɧɨɝɨ�
ɨɛɴɟɦɚ��Ɋɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɦɨɥɟɤɭɥɚɦɢ�� ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɡɚɜɢɫɢɬ� ɨɬ� ɞɚɜɥɟɧɢɹ��ɉɨɷɬɨɦɭ�� ɱɚɫɬɨɬɚ�
ɫɬɨɥɤɧɨɜɟɧɢɹ�ɂɄ-ɥɭɱɚ�ɫ�ɦɨɥɟɤɭɥɚɦɢ�CO2 ɜɨɡɪɚɫɬɚɟɬ�ɩɪɢ�ɩɨɜɵɲɟɧɢɢ�ɞɚɜɥɟɧɢɹ��ɉɨ�ɷɬɨɣ�ɩɪɢɱɢɧɟ��
ɞɚɜɥɟɧɢɟ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɧɟɨɛɯɨɞɢɦɨ�ɜɵɪɨɜɧɹɬɶ��ɞɥɹ�ɬɨɝɨ�ɱɬɨɛɵ�ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɬɶ�ɩɨɤɚɡɚɧɢɹ�
ɞɢɫɩɥɟɹ�ɤɨɧɰɟɧɬɪɚɰɢɢ�CO2 ɜ�ɈȻ�-���ɗɬɨ�ɞɨɫɬɢɝɚɟɬɫɹ�ɩɭɬɟɦ�ɜɜɨɞɚ�ɜɵɫɨɬɵ�ɦɟɫɬɚ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɧɚɞ�
ɭɪɨɜɧɟɦ�ɦɨɪɹ��ɤɚɤ�ɨɩɢɫɚɧɨ�ɜ�ɝɥ��6.5). 
 


4.1.2 Ɉɛɳɢɟ�ɡɚɦɟɱɚɧɢɹ 


ɉɨɞɫɨɟɞɢɧɹɣɬɟ�ɢɥɢ ɭɞɚɥɹɣɬɟ�ɞɚɬɱɢɤ�&22 ɢ�ɞɚɬɱɢɤ�22 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22��ɛɟɡ�ɜɪɚɳɟɧɢɹ�ɢ�
ɬɨɥɶɤɨ�ɩɪɢ�ɨɬɤɥɸɱɟɧɧɨɦ�ɢɧɤɭɛɚɬɨɪɟ�� 


ɍɞɚɥɹɣɬɟ�ɞɚɬɱɢɤ�&22 ɩɟɪɟɞ�ɭɞɚɥɟɧɢɟɦ�ɢɥɢ�ɡɚɦɟɧɨɣ�ɟɝɨ�ɮɢɥɶɬɪɭɸɳɟɣ�ɧɚɫɚɞɤɢ�� 


Ɍɨɱɧɨɫɬɶ� ɭɤɚɡɵɜɚɟɦɵɯ� ɡɧɚɱɟɧɢɣ� &22 ɢɥɢ� 22 ɞɥɹ� ɤɚɦɟɪ� ɫ� ɤɨɧɬɪɨɥɟɦ� 22�� ɡɚɜɢɫɢɬ� ɨɬ� ɞɚɜɥɟɧɢɹ�
ɨɤɪɭɠɚɸɳɟɝɨ�ɜɨɡɞɭɯɚ��ɩɪɢɛɥ�������ɨɛ�-��ɧɚ����ɦɛɚɪ���ɑɬɨɛɵ�ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ�ɞɚɧɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�
ɩɪɢ� ɢɡɦɟɪɟɧɢɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ� &22�� ɦɨɠɧɨ� ɜɜɟɫɬɢ� ɜ� ɤɨɧɬɪɨɥɥɟɪ� ɜɵɫɨɬɭ� ɦɟɫɬɚ� ɭɫɬɚɧɨɜɤɢ� ɧɚɞ�
ɭɪɨɜɧɟɦ�ɦɨɪɹ��ɝɥ��6.5). 


37)( ɮɢɥɶɬɪ�ɞɚɬɱɢɤɚ�&22 ɩɪɟɞɨɬɜɪɚɳɚɟɬ�ɩɨɩɚɞɚɧɢɟ�ɩɵɥɢ�ɢ�ɜɥɚɝɢ�ɜ�ɢɡɦɟɪɢɬɟɥɶɧɵɣ�ɷɥɟɦɟɧɬ��Ɉɧ�
ɞɨɫɬɭɩɟɧ�ɜ�ɤɚɱɟɫɬɜɟ�ɡɚɩɚɫɧɨɣ�ɞɟɬɚɥɢ��Ɂɚɦɟɧɹɣɬɟ�ɟɝɨ��ɤɚɤ�ɬɨɥɶɤɨ�ɨɧ�ɢɫɩɨɪɬɢɬɫɹ�ɢɥɢ�ɡɚɝɪɹɡɧɢɬɫɹ� 


Ⱦɚɬɱɢɤ�&22 ɹɜɥɹɟɬɫɹ�ɬɟɪɦɨɫɬɨɣɤɢɦ�ɞɨ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ��� °C. 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɂɡɛɵɬɨɱɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ� 
ɉɨɜɪɟɠɞɟɧɢɟ�ɞɚɬɱɢɤɚ�CO2. 
� ɇȿ�ɫɬɟɪɢɥɢɡɭɣɬɟ�ɞɚɬɱɢɤ�CO2 ɜ�ɚɜɬɨɤɥɚɜɟ� 
� ɇȿ�ɩɨɞɜɟɪɝɚɣɬɟ�ɞɚɬɱɢɤ�&22 ɞɥɹ�ɫɬɟɪɢɥɢɡɚɰɢɢ�ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ�� 


ɋɟɧɫɨɪɧɚɹ� ɝɨɥɨɜɤɚ�&22 ɫɩɟɰɢɚɥɶɧɨ�ɨɬɪɟɝɭɥɢɪɨɜɚɧɚ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɧɨɣ� ɤɚɦɟɪɵ��ɑɬɨɛɵ�ɢɡɛɟɠɚɬɶ�
ɩɭɬɚɧɢɰɵ��ɤ�ɫɟɧɫɨɪɧɨɣ�ɝɨɥɨɜɤɟ�ɩɪɢɤɥɟɢɜɚɟɬɫɹ�ɧɚɤɥɟɣɤɚ�ɫ�ɫɟɪɢɣɧɵɦ�ɧɨɦɟɪɨɦ��ɉɪɢ�ɡɚɦɟɧɟ�ɞɚɬɱɢɤɚ��
ɧɟɨɛɯɨɞɢɦɨ�ɩɨɜɬɨɪɢɬɶ�ɪɟɝɭɥɢɪɨɜɤɭ�&22. 
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ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
Ⱦɪɭɝɨɣ�ɞɚɬɱɢɤ�CO2. 
ɇɟɜɟɪɧɚɹ�ɤɚɥɢɛɪɨɜɤɚ� 
� ɇȿ�ɦɟɧɹɣɬɟ�ɫɟɧɫɨɪɧɭɸ�ɝɨɥɨɜɤɭ�CO2. 
¾ Ɂɚɩɢɲɢɬɟ�ɫɟɪɢɣɧɵɣ�ɧɨɦɟɪ�ɞɚɬɱɢɤɚ�CO2. 


ɂɡɛɟɝɚɣɬɟ�ɫɨɬɪɹɫɟɧɢɣ�ɩɪɢ�ɦɚɧɢɩɭɥɹɰɢɢ�ɫ�ɞɚɬɱɢɤɨɦ�CO2. 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɋɨɬɪɹɫɟɧɢɹ�ɞɚɬɱɢɤɚ�CO2. 
ɉɨɜɪɟɠɞɟɧɢɟ�ɞɚɬɱɢɤɚ�CO2. 
� ɂɡɛɟɝɚɣɬɟ�ɫɨɬɪɹɫɟɧɢɣ�ɩɪɢ�ɦɚɧɢɩɭɥɹɰɢɢ�ɫ�ɞɚɬɱɢɤɨɦ�ɋɈ2 �ɢɡɛɟɝɚɣɬɟ�ɪɟɡɤɢɯ�


ɬɨɥɱɤɨɜ�ɢɥɢ�ɩɚɞɟɧɢɹ�� 
 


4.1.3 ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɞɚɬɱɢɤɚ�&22 


Ɉɬɤɪɨɣɬɟ� ɞɜɟɪɶ� ɜɧɭɬɪɟɧɧɟɣ� ɤɚɦɟɪɵ� ɢ� ɜɨɬɤɧɢɬɟ�� ɛɟɡ� ɜɪɚɳɟɧɢɹ�� ɞɚɬɱɢɤ� &22 �&�� ɜ� ɝɧɟɡɞɨ�
ɩɨɞɫɨɟɞɢɧɟɧɢɹ�ɜ�ɜɟɪɯɧɟɣ�ɱɚɫɬɢ�ɡɚɞɧɟɣ�ɫɬɨɪɨɧɵ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ�� 


ɋɟɧɫɨɪ�ɞɨɥɠɟɧ�ɩɪɚɜɢɥɶɧɨ�ɡɚɳɟɥɤɧɭɬɶɫɹ�ɢ�ɧɚɞɟɠɧɨ�ɡɚɤɪɟɩɢɬɶɫɹ�ɜ�ɝɧɟɡɞɟ�ɩɨɞɫɨɟɞɢɧɟɧɢɹ� 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɢɥɢ�ɭɞɚɥɟɧɢɟ�ɞɚɬɱɢɤɚ�CO2 ɜ�ɩɪɨɰɟɫɫɟ�ɷɤɫɩɥɭɚɬɚɰɢɢ� 
ɉɨɜɪɟɠɞɟɧɢɟ�ɞɚɬɱɢɤɚ�CO2. 
� ɉɨɞɫɨɟɞɢɧɹɣɬɟ ɢɥɢ ɭɞɚɥɹɣɬɟ ɞɚɬɱɢɤ CO2 ɬɨɥɶɤɨ�ɤɨɝɞɚ�ɤɚɦɟɪɚ��ɜɵɤɥɸɱɟɧɚ� 


 


4.1.4 ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɞɚɬɱɢɤɚ�O2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�O2) 


Ɉɬɤɪɨɣɬɟ�ɞɜɟɪɶ�ɜɧɭɬɪɟɧɧɟɣ� ɤɚɦɟɪɵ�ɢ�ɜɨɬɤɧɢɬɟ��ɛɟɡ�ɜɪɚɳɟɧɢɹ��ɞɚɬɱɢɤ�O2 ()��ɜ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�
ɝɧɟɡɞɨ�ɩɨɞɫɨɟɞɢɧɟɧɢɹ�ɜ�ɜɟɪɯɧɟɣ�ɱɚɫɬɢ�ɡɚɞɧɟɣ�ɫɬɨɪɨɧɵ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ� 


ɋɟɧɫɨɪ�ɞɨɥɠɟɧ�ɩɪɚɜɢɥɶɧɨ�ɡɚɳɟɥɤɧɭɬɶɫɹ�ɢ�ɧɚɞɟɠɧɨ�ɡɚɤɪɟɩɢɬɶɫɹ�ɜ�ɝɧɟɡɞɟ�ɩɨɞɫɨɟɞɢɧɟɧɢɹ� 


 


4.2 ɉɨɥɤɢ 


Ȼɥɚɝɨɞɚɪɹ�ɫɩɟɰɢɚɥɶɧɵɦ�ɜɵɫɬɭɩɚɦ�ɜɨ�ɜɧɭɬɪɟɧɧɟɣ� ɤɚɦɟɪɟ�ɩɨɥɤɢ�ɦɨɠɧɨ�ɭɫɬɚɧɚɜɥɢɜɚɬɶ�ɧɚ�ɪɚɡɧɵɟ�
ɭɪɨɜɧɢ�ɫɬɪɨɝɨ�ɝɨɪɢɡɨɧɬɚɥɶɧɨ�� 


Ɇɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɣ�ɭɪɨɜɟɧɶ�ɡɚɝɪɭɡɤɢ�ɩɨɥɤɢ� 
Ⱦɥɹ�ɨɞɧɨɣ�ɩɨɥɤɢ�����ɤɝ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ�ɨɛɳɢɣ�ɨɛɴɟɦ�ɞɥɹ�ɜɫɟɯ�ɩɨɥɨɤ�����ɤɝ 
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4.3 Ɋɟɡɟɪɜɭɚɪ�ɞɥɹ�ɜɨɞɵ�3HUPDGU\� 


ɋɢɫɬɟɦɚ� 3HUPDGU\�� ɪɚɡɪɚɛɨɬɚɧɧɚɹ� ɤɨɦɩɚɧɢɟɣ� BINDER ɹɜɥɹɟɬɫɹ� ɷɮɮɟɤɬɢɜɧɨɣ� ɢ� ɥɟɝɤɨɣ� ɜ�
ɨɛɪɚɳɟɧɢɢ� ɫɢɫɬɟɦɨɣ� ɨɛɟɫɩɟɱɟɧɢɹ� ɜɵɫɨɤɨɣ� ɜɥɚɠɧɨɫɬɢ� ɜɧɭɬɪɢ� ɢɧɤɭɛɚɬɨɪɚ� ɛɟɡ� ɤɚɤɨɣ-ɥɢɛɨ�
ɤɨɧɞɟɧɫɚɰɢɢ� ɧɚ� ɜɧɭɬɪɟɧɧɢɯ� ɩɨɜɟɪɯɧɨɫɬɹɯ�� ȼɨɞɧɵɣ� ɪɟɡɟɪɜɭɚɪ� 3HUPDGU\�� ɫɨɫɬɨɢɬ� ɢɡ� ɞɜɭɯ�
ɪɟɡɟɪɜɭɚɪɨɜ�� ȼɧɟɲɧɢɣ� ɩɨɞɨɝɪɟɜɚɟɬɫɹ�� ɜɧɭɬɪɟɧɧɢɣ� ɨɯɥɚɠɞɚɟɬɫɹ�� ɂɡ-ɡɚ� ɧɟɛɨɥɶɲɨɣ� ɪɚɡɧɢɰɵ�
ɬɟɦɩɟɪɚɬɭɪ��ɜɵɡɜɚɧɧɨɣ�ɷɬɢɦ�ɨɯɥɚɠɞɟɧɢɟɦ��ɰɟɧɬɪɚɥɶɧɵɣ�ɪɟɡɟɪɜɭɚɪ�ɹɜɥɹɟɬɫɹ�ɬɟɦ�ɫɚɦɵɦ�ɦɟɫɬɨɦ��
ɝɞɟ�ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ�ɢɡɛɵɬɨɱɧɚɹ�ɜɥɚɝɚ��ɉɨɷɬɨɦɭ��ɜɫɟ�ɨɫɬɚɥɶɧɵɟ�ɜɧɭɬɪɟɧɧɢɟ�ɩɨɜɟɪɯɧɨɫɬɢ�ɨɫɬɚɸɬɫɹ�
ɫɭɯɢɦɢ� 


  
Ɋɢɫɭɧɨɤ�9��Ɋɟɡɟɪɜɭɚɪ�ɞɥɹ�ɜɨɞɵ�3HUPDGU\�� 


CB 150 / CB 210 
Ɋɢɫɭɧɨɤ�10��Ɋɟɡɟɪɜɭɚɪ�ɞɥɹ�ɜɨɞɵ�3HUPDGU\�� 


CB 53 


x ɍɫɬɚɧɨɜɢɬɟ ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɜɨɞɵ 3HUPDGU\��ɧɚ ɞɧɟ ɜɧɭɬɪɟɧɧɟɣ ɤɚɦɟɪɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɨɛɚ ɩɚɡɚ ɡɚɮɢɤɫɢɪɨɜɚɥɢɫɶ ɧɚ ɦɟɫɬɟ.  


x ɉɟɪɟɞɧɢɣ ɤɪɚɣ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɜɨɞɵ 3HUPDGU\��&%�������&%�����ɨɬɦɟɱɟɧ ³)5217´� 


 


 
Ɋɢɫɭɧɨɤ�11��Ɉɛɨɡɧɚɱɟɧɢɟ�ɧɚ�ɩɟɪɟɞɧɟɦ�ɤɪɚɟ�ɪɟɡɟɪɜɭɚɪɚ�ɞɥɹ�ɜɨɞɵ�3HUPa-
GU\��&%�������&%���� 


x ȼɧɭɬɪɟɧɧɹɹ ɟɦɤɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɜɨɞɵ 3HUPDGU\��ɞɨɥɠɧɚ ɢɦɟɬɶ ɯɨɪɨɲɢɣ ɤɨɧɬɚɤɬ ɫ ɞɨɧɧɨɣ 
ɱɚɫɬɶɸ ɜɧɭɬɪɟɧɧɟɣ ɤɚɦɟɪɵ ɢ ɩɨɥɧɨɫɬɶɸ ɩɪɢɥɟɝɚɬɶ ɤ ɧɟɣ (ɜɵɟɦɤɢ ɩɨɥɧɨɫɬɶɸ ɜɯɨɞɹɬ ɜ ɩɚɡɵ). = 
ɉɨɠɚɥɭɣɫɬɚ, ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɜɧɭɬɪɟɧɧɹɹ ɟɦɤɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɜɨɞɵ 3HUPDGU\�� ɢɦɟɟɬ 
ɧɚɞɥɟɠɚɳɢɣ ɤɨɧɬɚɤɬ ɫ ɞɨɧɧɨɣ ɱɚɫɬɶɸ ɜɧɭɬɪɟɧɧɟɣ ɤɚɦɟɪɵ ɢ ɩɪɢɥɟɝɚɟɬ ɤ ɧɟɣ ɜɩɥɨɬɧɭɸ �ɜɵɟɦɤɢ�
ɩɨɥɧɨɫɬɶɸ�ɜɯɨɞɹɬ�ɜ�ɩɚɡɵ. 


x Ɂɚɩɨɥɧɹɣɬɟ ɬɨɥɶɤɨ ɜɧɟɲɧɢɣ ɪɟɡɟɪɜɭɚɪ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ, ɫɬɟɪɢɥɢɡɨɜɚɧɧɨɣ ɜɨɞɨɣ ɞɨ ɨɬɦɟɬɤɢ 
ɧɚɩɨɥɧɟɧɢɹ ɧɚ ɤɪɨɦɤɟ ɜɧɭɬɪɟɧɧɟɝɨ ɪɟɡɟɪɜɭɚɪɚ. 


Ɇɚɤɫɢɦɚɥɶɧɚɹ�ɧɨɪɦɚ�ɧɚɩɨɥɧɟɧɢɹ�ɜɧɟɲɧɟɝɨ�ɪɟɡɟɪɜɭɚɪɚ��CB ���� ɩɪɢɛɥɢɡ�� ����ɥɢɬɪɚ��&%�����ɢ�
CB210): ɩɪɢɛɥɢɡ������ɥɢɬɪɚ�� 


 


 


 


 


Ɋɢɫɭɧɨɤ�12��ȼɵɫɨɬɚ�ɧɚɩɨɥɧɟɧɢɹ�ɜɧɟɲɧɟɝɨ�ɪɟɡɟɪɜɭɚɪɚ�&%�������
CB 210  


x Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɱɢɫɬɢɬɶ ɢ ɩɨɜɬɨɪɧɨ ɧɚɩɨɥɧɹɬɶ ɪɟɡɟɪɜɭɚɪ 2-3 ɪɚɡ ɜ ɧɟɞɟɥɸ. Ⱦɥɹ ɷɬɨɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɧɢɦɚɬɶ ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɜɨɞɵ 3HUPDGU\��ɢɡ ɤɚɦɟɪɵ. 


x Ɇɵ ɪɟɤɨɦɟɧɞɭɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɭɸ, ɫɬɟɪɢɥɶɧɭɸ ɜɨɞɭ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 
ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɨɫɬɚ. Ʌɸɛɨɟ ɤɨɪɪɨɡɢɨɧɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ ɞɪɭɝɨɝɨ ɤɚɱɟɫɬɜɚ ɢɥɢ ɢɡ-ɡɚ ɩɪɢɦɟɫɟɣ, ɧɟ ɩɨɤɪɵɜɚɟɬɫɹ 
ɝɚɪɚɧɬɢɟɣ. 


x ɉɪɢ ɠɟɥɚɧɢɢ, ɦɨɠɧɨ ɞɨɛɚɜɥɹɬɶ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ-ɢɧɝɢɛɢɬɨɪɵ, ɬɚɤɢɟ ɤɚɤ ɦɟɞɧɭɸ 
ɤɪɨɲɤɭ, ɫɭɥɶɮɚɬ ɦɟɞɢ ɢɥɢ ɷɬɢɥɟɧɞɢɚɦɢɧɨɜɭɸ ɬɟɬɪɚ-ɭɤɫɭɫɧɭɸ ɤɢɫɥɨɬɭ (EDTA) ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɬ 
1 ɦɦɨɥɶ ɞɨ 5 ɦɦɨɥɶ 


ɉɟɪɟɞ� ɩɟɪɟɦɟɳɟɧɢɟɦ� ɢɧɤɭɛɚɬɨɪɚ� ɨɩɭɫɬɨɲɢɬɟ� ɪɟɡɟɪɜɭɚɪ� ɞɥɹ� ɜɨɞɵ� 3HUPDGU\™. ɉɪɢ� ɫɥɭɱɚɣɧɨɦ�
ɩɪɨɥɢɜɟ�ɫɨɞɟɪɠɢɦɨɝɨ��ɡɚɤɪɨɣɬɟ�ɢɧɤɭɛɚɬɨɪ�ɢ�ɜɵɫɭɲɢɬɟ� 
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4.4 ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɩɨɞɜɨɞɨɜ�ɝɚɡɚ 


 
Ɉɛɳɢɟ�ɭɤɚɡɚɧɢɹ�ɩɨ�ɛɟɡɨɩɚɫɧɨɦɭ�ɨɛɪɚɳɟɧɢɸ�ɫ�ɝɚɡɨɜɵɦɢ�ɛɚɥɥɨɧɚɦɢ� 
x ɏɪɚɧɢɬɟ� ɢ� ɢɫɩɨɥɶɡɭɣɬɟ� ɝɚɡɨɜɵɟ� ɛɚɥɥɨɧɵ� ɬɨɥɶɤɨ� ɜ� ɯɨɪɨɲɨ� ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ�


ɩɨɦɟɳɟɧɢɹɯ� 
x ȼɨ� ɢɡɛɟɠɚɧɢɟ� ɪɟɡɤɨɝɨ� ɩɨɜɵɲɟɧɢɹ� ɞɚɜɥɟɧɢɹ� ɨɬɤɪɵɜɚɣɬɟ� ɤɥɚɩɚɧɵ� ɝɚɡɨɜɵɯ� ɛɚɥɥɨɧɨɜ�


ɦɟɞɥɟɧɧɨ� 
x ɉɪɢ� ɯɪɚɧɟɧɢɢ� ɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɨɛɟɫɩɟɱɢɬɶ� ɡɚɳɢɬɭ� ɝɚɡɨɜɵɯ� ɛɚɥɥɨɧɨɜ� ɨɬ�


ɨɩɪɨɤɢɞɵɜɚɧɢɹ��ɮɢɤɫɚɰɢɹ�ɰɟɩɶɸ�� 
x ȼɵɩɨɥɧɹɬɶ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ� ɝɚɡɨɜɵɯ� ɛɚɥɥɨɧɨɜ� ɬɨɥɶɤɨ� ɫ� ɩɨɦɨɳɶɸ� ɬɟɥɟɠɟɤ�� ɧɟ�


ɩɟɪɟɧɨɫɢɬɶ��ɧɟ�ɤɚɬɢɬɶ�ɢɥɢ�ɛɪɨɫɚɬɶ� 
x ɉɪɢ� ɡɚɜɟɪɲɟɧɢɢ� ɪɚɛɨɬ� ɡɚɤɪɨɣɬɟ� ɤɥɚɩɚɧɵ� ɞɚɠɟ� ɤɚɠɭɳɢɯɫɹ� ɩɭɫɬɵɦɢ� ɛɚɥɥɨɧɨɜ�� ɩɪɢ�


ɧɟɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɡɚɜɢɧɬɢɬɶ� ɤɨɥɩɚɤ�� ȼɨɡɜɪɚɳɚɬɶ� ɝɚɡɨɜɵɟ� ɛɚɥɥɨɧɵ� ɫ� ɡɚɤɪɵɬɵɦ�
ɤɥɚɩɚɧɨɦ 


x ɇɟ� ɩɪɢɦɟɧɹɬɶ� ɫɢɥɭ� ɩɪɢ� ɨɬɤɪɵɜɚɧɢɢ� ɝɚɡɨɜɵɯ� ɛɚɥɥɨɧɨɜ� ɢ� ɦɚɪɤɢɪɨɜɚɬɶ� ɢɯ� ɩɪɢ�
ɩɨɜɪɟɠɞɟɧɢɢ� 


x Ɉɛɟɫɩɟɱɶɬɟ� ɡɚɳɢɬɭ� ɝɚɡɨɜɵɯ� ɛɚɥɥɨɧɨɜ� ɩɪɨɬɢɜ� ɜɨɡɝɨɪɚɧɢɹ�� ɧɚɩɪɢɦɟɪ�� ɧɟ� ɯɪɚɧɢɬɟ� ɢɯ�
ɜɦɟɫɬɟ�ɫ�ɝɨɪɸɱɢɦɢ�ɠɢɞɤɨɫɬɹɦɢ� 


x ɋɨɛɥɸɞɚɣɬɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɩɪɟɞɩɢɫɚɧɢɹ�ɩɨ�ɪɚɛɨɬɟ�ɫ�ɝɚɡɨɜɵɦɢ�ɛɚɥɥɨɧɚɦɢ� 


Ɉɛɟɫɩɟɱɶɬɟ ɡɚɳɢɬɭ ɝɚɡɨɜɵɯ ɛɚɥɥɨɧɨɜ ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢ ɞɪɭɝɢɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. 


 


 ɈɋɌɈɊɈɀɇɈ 
Ɉɬɪɵɜɚɧɢɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. 
ȼɵɛɪɨɫ ɧɚɤɨɩɥɟɧɧɨɣ ɷɧɟɪɝɢɢ ɞɚɜɥɟɧɢɹ. 
Ɉɩɚɫɧɨɫɬɶ�ɬɪɚɜɦ� 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɡɚɳɢɬɭ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�ɩɪɨɬɢɜ�ɨɩɪɨɤɢɞɵɜɚɧɢɹ��ɮɢɤɫɚɰɢɹ�ɰɟɩɶɸ�� 
¾ Ɍɪɚɧɫɩɨɪɬɢɪɭɣɬɟ�ɝɚɡɨɜɵɟ�ɛɚɥɥɨɧɵ�ɫ�ɩɨɦɨɳɶɸ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɬɟɥɟɠɟɤ�ɞɥɹ�


ɛɚɥɥɨɧɨɜ� 


ɉɟɪɟɞ�ɩɪɢɜɢɧɱɢɜɚɧɢɟɦ�ɢɥɢ�ɨɬɜɢɧɱɢɜɚɧɢɟɦ�ɝɚɡɨɜɨɝɨ�ɲɥɚɧɝɚ�ɤɥɚɩɚɧ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�ɞɨɥɠɟɧ�ɛɵɬɶ�
ɜɫɟɝɞɚ ɡɚɤɪɵɬɵɦ�� 


 


 ɈɋɌɈɊɈɀɇɈ 
Ɉɬɤɪɵɜɚɧɢɟ ɤɥɚɩɚɧɚ ɛɚɥɥɨɧɚ ɩɪɢ ɧɟ ɩɨɞɤɥɸɱɟɧɧɨɦ ɛɚɥɥɨɧɟ. 
ȼɵɛɪɨɫ ɧɚɤɨɩɥɟɧɧɨɣ ɷɧɟɪɝɢɢ ɞɚɜɥɟɧɢɹ. 
Ɉɩɚɫɧɨɫɬɶ ɬɪɚɜɦ. 
¾ Ɂɚɤɪɨɣɬɟ ɤɥɚɩɚɧ ɝɚɡɨɜɨɝɨ ɛɚɥɥɨɧɚ ɞɨ ɩɨɞɤɥɸɱɟɧɢɹ ɢɥɢ ɭɞɚɥɟɧɢɹ ɝɚɡɨɜɨɝɨ 


ɲɥɚɧɝɚ. 
 


 
ɉɪɨɜɟɪɶɬɟ�ɜɫɟ�ɝɚɡɨɜɵɟ�ɫɨɟɞɢɧɟɧɢɹ�ɧɚ�ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ�ɩɨɫɥɟ�ɩɨɞɤɥɸɱɟɧɢɹ�
ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ��ɧɚɩɪɢɦɟɪ��ɫ�ɩɨɦɨɳɶɸ�ɫɩɪɟɹ�ɞɥɹ�ɩɨɢɫɤɚ�ɭɬɟɱɟɤ�ɢɥɢ�ɪɚɡɛɚɜɥɟɧɧɨɝɨ�
ɦɵɥɶɧɨɝɨ�ɪɚɫɬɜɨɪɚ�� 


 


4.4.1 ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�&22 


ɍɝɥɟɤɢɫɥɵɣ� ɝɚɡ� (CO2) ɨɩɚɫɟɧ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� Ɉɧ� ɛɟɫɰɜɟɬɟɧ�� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɢɦɟɟɬ�
ɡɚɩɚɯɚ� ɢ� ɜɫɥɟɞɫɬɜɢɟ� ɷɬɨɝɨ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɡɚɦɟɬɟɧ. ȼɵɩɭɫɤɚɣɬɟ ɥɸɛɨɣ ɝɚɡ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ 
ɭɥɟɬɭɱɢɜɚɬɶɫɹ, ɱɟɪɟɡ ɩɨɞɯɨɞɹɳɭɸ ɤɨɦɧɚɬɧɭɸ ɜɟɧɬɢɥɹɰɢɸ ɢɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɜɵɬɹɠɧɭɸ 
ɫɢɫɬɟɦɭ. Ɇɵ ɪɟɤɨɦɟɧɞɭɟɦ ɭɫɬɚɧɨɜɢɬɶ ɫɢɫɬɟɦɭ ɨɩɨɜɟɳɟɧɢɹ CO2. 
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 ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�CO2 �!���9RO�-%). 
ɍɝɪɨɡɚ ɞɥɹ ɠɢɡɧɢ ɜɫɥɟɞɫɬɜɢɟ ɭɞɭɲɶɹ.  
ɍɝɪɨɡɚ�ɨɬɪɚɜɥɟɧɢɹ� 
� ɇɟ�ɪɚɡɦɟɳɚɣɬɟ�ɢɧɤɭɛɚɬɨɪɵ�ɜ�ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɯ�ɡɨɧɚɯ 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɧɚɞɥɟɠɚɳɭɸ�ɜɟɧɬɢɥɹɰɢɸ� 
¾ ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɚ�ɪɚɛɨɬɵ�ɫ�&22. 


 


 
Ƚɚɡ�&22��ɧɟɨɛɯɨɞɢɦɵɣ�ɞɥɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ��ɞɨɥɠɟɧ�ɢɦɟɬɶ�ɱɢɫɬɨɬɭ�ɜ�������� 


 


 
ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɜɵɩɨɥɧɟɧɨ�ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ�
ɫɩɟɰɢɚɥɢɫɬɚɦɢ��ɩɪɨɲɟɞɲɢɦɢ�ɨɛɭɱɟɧɢɟ�ɩɨ�ɪɚɛɨɬɟ�ɫ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɝɚɡɚɦɢ�ɢ�
ɨɫɜɟɞɨɦɥɟɧɧɵɦɢ�ɨ�ɧɟɨɛɯɨɞɢɦɵɯ�ɦɟɪɚɯ�ɩɨ�ɬɟɯɧɢɤɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ. 


 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɲɚɝɨɜ: 


Ɉɛɟɫɩɟɱɶɬɟ ɩɪɚɜɢɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ CO2  


 
Ⱦɚɜɥɟɧɢɟ ɫɜɵɲɟ 2,5 ɛɚɪ ɦɨɠɟɬ ɜɵɜɟɫɬɢ ɢɡ ɫɬɪɨɹ ɤɚɦɟɪɭ. 


ɂɫɩɨɥɶɡɭɣɬɟ� ɪɟɞɭɤɬɨɪ� ɞɚɜɥɟɧɢɹ�� ɱɬɨɛɵ� ɭɛɟɞɢɬɶɫɹ�� ɱɬɨ� ɩɪɢ� ɩɨɞɤɥɸɱɟɧɢɢ� ɝɚɡɨɜɨɝɨ� ɲɥɚɧɝɚ� ɤ�
ɭɫɬɪɨɣɫɬɜɭ�ɧɟ�ɜɨɡɧɢɤɚɟɬ�ɫɥɢɲɤɨɦ�ɜɵɫɨɤɨɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ� 


Ɏɚɤɬɢɱɟɫɤɢ ɢɦɟɸɳɟɟɫɹ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɝɚɡɨɜɵɯ ɛɚɥɥɨɧɨɜ, ɛɚɥɥɨɧɧɵɯ ɝɪɭɩɩ ɢɥɢ 
ɰɟɧɬɪɚɥɶɧɵɯ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 2,5 ɛɚɪ ɧɚ ɜɬɨɪɨɦ ɦɚɧɨɦɟɬɪɟ. 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɋɥɢɲɤɨɦ ɜɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ !�����ɛɚɪ. 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɜɪɟɠɞɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ� 
� ɇȿ�ɞɨɩɭɫɤɚɣɬɟ��ɱɬɨɛɵ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɛɵɥɨ�ɛɨɥɟɟ��ɱɟɦ�ɧɚ���ɛɚɪɚ�ɜɵɲɟ��


ɱɟɦ�ɚɬɦɨɫɮɟɪɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ�� 
¾ ɉɟɪɟɞ�ɩɨɞɫɨɟɞɢɧɟɧɢɟɦ��ɩɪɨɜɟɪɶɬɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɪɟɞɭɤɬɨɪɚ�ɞɚɜɥɟɧɢɹ�


ɛɚɥɥɨɧɚ� 
¾ ɍɫɬɚɧɨɜɢɬɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɧɚ�����ɛɚɪ�ɜɵɲɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɞɚɜɥɟɧɢɹ. 


ɍɤɚɡɚɧɢɟ�ɞɥɹ�ɭɫɬɪɨɣɫɬɜ�ɞɨ������ɝɨɞɚ�ɜɵɩɭɫɤɚ� ɂɡɦɟɧɢɥɢɫɶ�ɞɚɧɧɵɟ�ɩɨɞɜɨɞɚ�ɝɚɡɚ��ȿɫɥɢ�ɦɚɤɫɢɦɚɥɶɧɨɟ�
ɡɧɚɱɟɧɢɟ�����ɛɚɪ�ɭɤɚɡɚɧɨ�ɧɚɞ�CO2 ɪɚɡɴɟɦɨɦ�ɢɧɤɭɛɚɬɨɪɚ��ɬɨ�ɞɚɧɧɨɟɡɧɚɱɟɧɢɟ�ɹɜɥɹɟɬɫɹ�ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ. ȼ�
ɷɬɨɦ� ɫɥɭɱɚɟ� ɭɫɬɚɧɨɜɢɬɟ� ɞɚɜɥɟɧɢɟ� ɧɚ� ɜɵɯɨɞɟ� ɧɚ� �� – ���� ɛɚɪ� ɜɵɲɟ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɞɚɜɥɟɧɢɹ�� ȿɫɥɢ�
ɭɫɬɪɨɣɫɬɜɚ� ɫ� ɪɚɡɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɩɨɞɤɥɸɱɟɧɵ� ɤ� ɨɞɧɨɣ� ɨɛɳɟɣ� ɫɟɬɢ�� ɢɫɩɨɥɶɡɭɣɬɟ� ɨɬɞɟɥɶɧɵɣ� ɪɟɞɭɤɬɨɪ�
ɞɚɜɥɟɧɢɹ�ɞɥɹ�ɩɪɢɛɨɪɨɜ�ɫ�ɛɨɥɟɟ�ɧɢɡɤɢɦ�ɦɚɤɫɢɦɚɥɶɧɵɦ�ɞɚɜɥɟɧɢɟɦ�ɫɢɫɬɟɦɵ�ɩɢɬɚɧɢɹ� 


ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɶɧɨɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɢ�ɩɪɢ�ɡɚɦɟɧɟ�ɝɚɡɨɜɵɯ�ɛɚɥɥɨɧɨɜ. 


ɉɨɞɤɥɸɱɟɧɢɟ�ɭɫɬɪɨɣɫɬɜɚ 
ɉɨɞɫɨɟɞɢɧɢɬɟ� ɩɪɢɥɚɝɚɸɳɢɣɫɹ� ɝɚɡɨɜɵɣ�ɲɥɚɧɝ� �ɜɧɭɬɪɟɧɧɢɣ� ɞɢɚɦɟɬɪ� ��ɦɦ�� ɤ�ɲɬɭɰɟɪɭ� ɝɚɡɨɜɨɝɨ�
ɛɚɥɥɨɧɚ� ɢɥɢ� ɰɟɧɬɪɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɝɚɡɨɫɧɚɛɠɟɧɢɹ� ɢ� ɡɚɮɢɤɫɢɪɭɣɬɟ� ɫɨɟɞɢɧɟɧɢɟ� ɫ� ɩɨɦɨɳɶɸ�
ɩɪɢɥɚɝɚɸɳɢɯɫɹ�ɲɥɚɧɝɨɜɵɯ�ɡɚɠɢɦɨɜ�� 


ȼɫɬɚɜɶɬɟ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɫɦɨɧɬɢɪɨɜɚɧɧɵɣ� ɲɬɭɰɟɪ� ɞɥɹ� ɝɚɡɨɜɨɝɨ� ɲɥɚɧɝɚ� ɜ� ɛɵɫɬɪɨɪɚɡɴɟɦɧɭɸ�
ɦɭɮɬɭ�����DN ��ɧɚ�ɨɛɪɚɬɧɨɣ�ɫɬɨɪɨɧɟ�ɭɫɬɪɨɣɫɬɜɚ��ɤɚɤ�ɨɩɢɫɚɧɨ�ɜ�ɝɥɚɜɟ 4.4.4. 
ɉɪɢɦɟɱɚɧɢɟ�ɞɥɹ�ɭɫɬɪɨɣɫɬɜ�ɫ�ɨɩɰɢɟɣ�ɡɚɦɟɧɵ�ɛɚɥɥɨɧɨɜ�CO2 � Ⱦɚɧɧɚɹ�ɨɩɰɢɹ�ɩɨɡɜɨɥɹɟɬ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�
ɩɨɞɤɥɸɱɚɬɶ� ɜɬɨɪɨɣ� ɛɚɥɥɨɧ� CO2�� ɋɨɟɞɢɧɟɧɢɟ� DN �� ɞɥɹ� ɲɥɚɧɝɚ� ɫ� ɜɧɭɬɪɟɧɧɢɦ� ɞɢɚɦɟɬɪɨɦ� �� ɦɦ��
ɉɨɞɤɥɸɱɟɧɢɟ�ɤ�ɛɵɫɬɪɨɪɚɡɴɟɦɧɨɣ�ɦɭɮɬɟ������ɧɚ�ɨɛɪɚɬɧɨɣ�ɫɬɨɪɨɧɟ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɨɬɪɢ�ɝɥɚɜɭ�4.4.4. 


ɉɪɨɜɟɪɤɚ�ɝɟɪɦɟɬɢɱɧɨɫɬɢ 


ɉɨɫɥɟ�ɩɨɞɤɥɸɱɟɧɢɹ�ɩɪɨɜɟɪɶɬɟ�ɝɟɪɦɟɬɢɱɧɨɫɬɶ�ɜɫɟɯ�ɫɨɟɞɢɧɟɧɢɣ��ɧɚɩɪɢɦɟɪ�ɫ�ɩɨɦɨɳɶɸ�ɫɩɪɟɹ�ɞɥɹ�
ɩɨɢɫɤɚ�ɭɬɟɱɟɤ�ɢɥɢ�ɪɚɡɛɚɜɥɟɧɧɨɝɨ�ɦɵɥɶɧɨɝɨ�ɪɚɫɬɜɨɪɚ� 
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ȼɪɟɦɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɡɚɞɚɧɧɨɝɨ�ɭɪɨɜɧɹ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɜɧɭɬɪɢ�ɤɚɦɟɪɵ�ɩɨɫɥɟ�ɨɬɤɪɵɬɢɹ�
ɞɜɟɪɢ��ɭɤɚɡɚɧɧɨɟ�ɜ�ɬɟɯɧɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ�ɝɥ��16.4���ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɞɚɜɥɟɧɢɸ�ɜ���
ɛɚɪ��Ȼɨɥɟɟ�ɞɥɢɬɟɥɶɧɨɟ�ɜɪɟɦɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɫɨɤɪɚɳɟɧɢɹ�
ɩɨɞɚɱɢ�ɝɚɡɚ� 


Ɍɚɛɥɢɰɚ�ɩɟɪɟɫɱɟɬɚ�ɞɥɹ�ɜɩɭɫɤɧɨɝɨ�ɞɚɜɥɟɧɢɹ�ɝɚɡɚ��ɛɚɪ�– ɮ��ɧɚ�ɤɜ��ɞɸɣɦ��ɫɦɨɬɪɢɬɟ�ɝɥ��16.8. 
 


4.4.2 ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�O2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�O2) 


 
ɉɪɢɦɟɱɚɧɢɟ��ɇɟ�ɩɨɞɤɥɸɱɚɣɬɟ�ɛɚɥɥɨɧɵ�ɫ�O2��ɚ�ɬɚɤɠɟ�ɧɟ�ɨɬɤɥɸɱɚɣɬɟ�ɩɨɞɚɱɭ�ɝɚɡɚ��ɧɟ�
ɨɬɫɨɟɞɢɧɹɬɶ�ɝɚɡɨɜɵɣ�ɲɥɚɧɝ��ɩɪɢ�ɪɚɛɨɬɟ�ɜ�ɡɚɞɚɧɧɵɯ�ɡɧɚɱɟɧɢɹɯ�ɧɢɠɟ�����ɨɛɴɟɦɚ�O2. 


Ʉɢɫɥɨɪɨɞ� �22�� ɛɟɫɰɜɟɬɟɧ� ɢ� ɧɟ� ɢɦɟɟɬ� ɡɚɩɚɯɚ� ɢ� ɜɫɥɟɞɫɬɜɢɟ� ɷɬɨɝɨ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɡɚɦɟɬɟɧ�� Ɉɧ�
ɜɵɡɵɜɚɟɬ� ɨɠɨɝɢ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɧɨɫɢɬɶ� ɯɚɪɚɤɬɟɪ� ɜɡɪɵɜɚ�� Ɉɩɚɫɧɨɫɬɶ� ɜɨɡɝɨɪɚɧɢɹ� ɫɭɳɟɫɬɜɭɟɬ� ɞɥɹ�
ɨɛɨɝɚɳɟɧɧɵɯ�ɤɢɫɥɨɪɨɞɨɦ�ɝɨɪɸɱɢɯ�ɦɚɬɟɪɢɚɥɨɜ��ɧɚɩɪɢɦɟɪ�ɨɞɟɠɞɵ�ɢ�ɜɨɥɨɫ��22 ɬɹɠɟɥɟɟ�ɜɨɡɞɭɯɚ�ɢ�
ɩɨɷɬɨɦɭ�ɦɨɠɟɬ�ɫɤɚɩɥɢɜɚɬɶɫɹ�ɧɚ�ɧɢɠɟɥɟɠɚɳɢɯ�ɭɱɚɫɬɤɚɯ. 


 


 


 ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ O2 �!������22). 
Ɉɩɚɫɧɨɫɬɶ ɜɨɡɝɨɪɚɧɢɹ ɢ ɜɡɪɵɜɚ ɩɪɢ ɤɨɧɬɚɤɬɟ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫ O2.  
Ɉɩɚɫɧɨɫɬɶ�ɨɠɨɝɨɜ�ɢ�ɬɪɚɜɦ� 
� ɇȿ�ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɜ�ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɯ�ɩɨɦɟɳɟɧɢɹɯ� 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɧɚɞɥɟɠɚɳɭɸ�ɜɟɧɬɢɥɹɰɢɸ�ɩɨɦɟɳɟɧɢɹ� 
¾ ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɚ�ɪɚɛɨɬɵ�ɫ�22. 


 


 
Ƚɚɡ�22��ɧɟɨɛɯɨɞɢɦɵɣ�ɞɥɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ��ɞɨɥɠɟɧ�ɢɦɟɬɶ�ɱɢɫɬɨɬɭ�ɜ�������� 


 


 
ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɜɵɩɨɥɧɟɧɨ�ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ�
ɫɩɟɰɢɚɥɢɫɬɚɦɢ��ɩɪɨɲɟɞɲɢɦɢ�ɨɛɭɱɟɧɢɟ�ɩɨ�ɪɚɛɨɬɟ�ɫ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɝɚɡɚɦɢ�ɢ�
ɨɫɜɟɞɨɦɥɟɧɧɵɦɢ�ɨ�ɧɟɨɛɯɨɞɢɦɵɯ�ɦɟɪɚɯ�ɩɨ�ɬɟɯɧɢɤɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ� 


 


ɇɟɨɛɯɨɞɢɦɨ�ɜɵɩɨɥɧɟɧɢɟ�ɫɥɟɞɭɸɳɢɯ�ɲɚɝɨɜ� 


Ɉɛɟɫɩɟɱɶɬɟ�ɩɪɚɜɢɥɶɧɨɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�O2  


 
Ⱦɚɜɥɟɧɢɟ ɫɜɵɲɟ 2,5 ɛɚɪ ɦɨɠɟɬ ɜɵɜɟɫɬɢ ɢɡ ɫɬɪɨɹ ɤɚɦɟɪɭ. 


ɂɫɩɨɥɶɡɭɣɬɟ� ɪɟɞɭɤɬɨɪ� ɞɚɜɥɟɧɢɹ�� ɱɬɨɛɵ� ɭɛɟɞɢɬɶɫɹ�� ɱɬɨ� ɩɪɢ� ɩɨɞɤɥɸɱɟɧɢɢ� ɝɚɡɨɜɨɝɨ� ɲɥɚɧɝɚ� ɤ�
ɭɫɬɪɨɣɫɬɜɭ�ɧɟ�ɜɨɡɧɢɤɚɟɬ�ɫɥɢɲɤɨɦ�ɜɵɫɨɤɨɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ� 


Ɏɚɤɬɢɱɟɫɤɢ ɢɦɟɸɳɟɟɫɹ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɝɚɡɨɜɵɯ ɛɚɥɥɨɧɨɜ, ɛɚɥɥɨɧɧɵɯ ɝɪɭɩɩ ɢɥɢ 
ɰɟɧɬɪɚɥɶɧɵɯ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 2,5 ɛɚɪ ɧɚ ɜɬɨɪɨɦ ɦɚɧɨɦɟɬɪɟ. 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɋɥɢɲɤɨɦ ɜɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ !�����ɛɚɪ. 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɜɪɟɠɞɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ� 
� ɇȿ�ɞɨɩɭɫɤɚɣɬɟ��ɱɬɨɛɵ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɛɵɥɨ�ɛɨɥɟɟ��ɱɟɦ�ɧɚ���ɛɚɪɚ�ɜɵɲɟ��


ɱɟɦ�ɚɬɦɨɫɮɟɪɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ�� 
¾ ɉɟɪɟɞ�ɩɨɞɫɨɟɞɢɧɟɧɢɟɦ��ɩɪɨɜɟɪɶɬɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɪɟɞɭɤɬɨɪɚ�ɞɚɜɥɟɧɢɹ�


ɛɚɥɥɨɧɚ� 
¾ ɍɫɬɚɧɨɜɢɬɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɧɚ�����ɛɚɪ�ɜɵɲɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɞɚɜɥɟɧɢɹ. 


ɍɤɚɡɚɧɢɟ�ɞɥɹ�ɭɫɬɪɨɣɫɬɜ�ɞɨ������ɝɨɞɚ�ɜɵɩɭɫɤɚ� ɂɡɦɟɧɢɥɢɫɶ�ɞɚɧɧɵɟ�ɩɨɞɜɨɞɚ�ɝɚɡɚ��ȿɫɥɢ�ɦɚɤɫɢɦɚɥɶɧɨɟ�
ɡɧɚɱɟɧɢɟ�����ɛɚɪ�ɭɤɚɡɚɧɨ�ɧɚɞ�O2 ɪɚɡɴɟɦɨɦ�ɢɧɤɭɛɚɬɨɪɚ��ɬɨ�ɞɚɧɧɨɟɡɧɚɱɟɧɢɟ ɹɜɥɹɟɬɫɹ�ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ��ȼ� 
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ɷɬɨɦ� ɫɥɭɱɚɟ� ɭɫɬɚɧɨɜɢɬɟ� ɞɚɜɥɟɧɢɟ� ɧɚ� ɜɵɯɨɞɟ� ɧɚ� �� – ���� ɛɚɪ� ɜɵɲɟ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɞɚɜɥɟɧɢɹ�� ȿɫɥɢ�
ɭɫɬɪɨɣɫɬɜɚ� ɫ� ɪɚɡɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɩɨɞɤɥɸɱɟɧɵ� ɤ� ɨɞɧɨɣ� ɨɛɳɟɣ� ɫɟɬɢ�� ɢɫɩɨɥɶɡɭɣɬɟ� ɨɬɞɟɥɶɧɵɣ� ɪɟɞɭɤɬɨɪ�
ɞɚɜɥɟɧɢɹ�ɞɥɹ�ɩɪɢɛɨɪɨɜ�ɫ�ɛɨɥɟɟ�ɧɢɡɤɢɦ�ɦɚɤɫɢɦɚɥɶɧɵɦ�ɞɚɜɥɟɧɢɟɦ�ɫɢɫɬɟɦɵ�ɩɢɬɚɧɢɹ� 


ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɶɧɨɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɢ�ɩɪɢ�ɡɚɦɟɧɟ�ɝɚɡɨɜɵɯ�ɛɚɥɥɨɧɨɜ. 


ɉɨɞɤɥɸɱɟɧɢɟ�ɭɫɬɪɨɣɫɬɜɚ 


ɉɨɞɫɨɟɞɢɧɢɬɟ� ɩɪɢɥɚɝɚɸɳɢɣɫɹ� ɝɚɡɨɜɵɣ�ɲɥɚɧɝ� �ɜɧɭɬɪɟɧɧɢɣ� ɞɢɚɦɟɬɪ� ��ɦɦ�� ɤ�ɲɬɭɰɟɪɭ� ɝɚɡɨɜɨɝɨ�
ɛɚɥɥɨɧɚ� ɢɥɢ� ɰɟɧɬɪɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɝɚɡɨɫɧɚɛɠɟɧɢɹ� ɢ� ɡɚɮɢɤɫɢɪɭɣɬɟ� ɫɨɟɞɢɧɟɧɢɟ� ɫ� ɩɨɦɨɳɶɸ�
ɩɪɢɥɚɝɚɸɳɢɯɫɹ�ɲɥɚɧɝɨɜɵɯ�ɡɚɠɢɦɨɜ�� 


ȼɫɬɚɜɶɬɟ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɫɦɨɧɬɢɪɨɜɚɧɧɵɣ� ɲɬɭɰɟɪ� ɞɥɹ� ɝɚɡɨɜɨɝɨ� ɲɥɚɧɝɚ� ɜ� ɛɵɫɬɪɨɪɚɡɴɟɦɧɭɸ�
ɦɭɮɬɭ�����DN ��ɧɚ�ɨɛɪɚɬɧɨɣ�ɫɬɨɪɨɧɟ�ɭɫɬɪɨɣɫɬɜɚ��ɤɚɤ�ɨɩɢɫɚɧɨ�ɜ�ɝɥɚɜɟ�4.4.4. 
ɉɪɢɦɟɱɚɧɢɟ�ɞɥɹ�ɭɫɬɪɨɣɫɬɜ�ɫ�ɨɩɰɢɟɣ�ɡɚɦɟɧɵ�ɛɚɥɥɨɧɨɜ�O2/N2� Ⱦɚɧɧɚɹ�ɨɩɰɢɹ�ɩɨɡɜɨɥɹɟɬ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�
ɩɨɞɤɥɸɱɚɬɶ�ɜɬɨɪɨɣ�ɛɚɥɥɨɧ�O2. ɋɨɟɞɢɧɟɧɢɟ�DN ��ɞɥɹ�ɲɥɚɧɝɚ�ɫ�ɜɧɭɬɪɟɧɧɢɦ�ɞɢɚɦɟɬɪɨɦ���ɦɦ��ɉɨɞɤɥɸɱɟɧɢɟ�
ɤ�ɛɵɫɬɪɨɪɚɡɴɟɦɧɨɣ�ɦɭɮɬɟ������ɧɚ�ɨɛɪɚɬɧɨɣ�ɫɬɨɪɨɧɟ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɨɬɪɢ�ɝɥɚɜɭ 4.4.4. 


ɉɪɨɜɟɪɤɚ�ɝɟɪɦɟɬɢɱɧɨɫɬɢ 
ɉɨɫɥɟ�ɩɨɞɤɥɸɱɟɧɢɹ�ɩɪɨɜɟɪɶɬɟ�ɝɟɪɦɟɬɢɱɧɨɫɬɶ�ɜɫɟɯ�ɫɨɟɞɢɧɟɧɢɣ��ɧɚɩɪɢɦɟɪ�ɫ�ɩɨɦɨɳɶɸ�ɫɩɪɟɹ�ɞɥɹ�
ɩɨɢɫɤɚ�ɭɬɟɱɟɤ�ɢɥɢ�ɪɚɡɛɚɜɥɟɧɧɨɝɨ�ɦɵɥɶɧɨɝɨ�ɪɚɫɬɜɨɪɚ. 


 
ȼɪɟɦɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɡɚɞɚɧɧɨɝɨ�ɭɪɨɜɧɹ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɜɧɭɬɪɢ�ɤɚɦɟɪɵ�ɩɨɫɥɟ�ɨɬɤɪɵɬɢɹ�
ɞɜɟɪɢ��ɭɤɚɡɚɧɧɨɟ�ɜ�ɬɟɯɧɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ��ɝɥ��16.4���ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɞɚɜɥɟɧɢɸ�ɜ���
ɛɚɪ��Ȼɨɥɟɟ�ɞɥɢɬɟɥɶɧɨɟ�ɜɪɟɦɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɫɨɤɪɚɳɟɧɢɹ�
ɩɨɞɚɱɢ�ɝɚɡɚ� 


Ɍɚɛɥɢɰɚ�ɩɟɪɟɫɱɟɬɚ�ɞɥɹ�ɜɩɭɫɤɧɨɝɨ�ɞɚɜɥɟɧɢɹ�ɝɚɡɚ��ɛɚɪ�– ɮ��ɧɚ�ɤɜ��ɞɸɣɦ��ɫɦɨɬɪɢɬɟ�ɝɥ��16.8. 
 


4.4.3 ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�12 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22) 


Ⱥɡɨɬ� (N2) ɨɩɚɫɟɧ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� Ɉɧ� ɛɟɫɰɜɟɬɟɧ�� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɢɦɟɟɬ� ɡɚɩɚɯɚ� ɢ�
ɜɫɥɟɞɫɬɜɢɟ�ɷɬɨɝɨ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ� ɡɚɦɟɬɟɧ. ȼɵɩɭɫɤɚɣɬɟ�ɥɸɛɨɣ� ɝɚɡ�� ɤɨɬɨɪɵɣ�ɦɨɠɟɬ�ɭɥɟɬɭɱɢɜɚɬɶɫɹ��
ɱɟɪɟɡ�ɩɨɞɯɨɞɹɳɭɸ�ɤɨɦɧɚɬɧɭɸ�ɜɟɧɬɢɥɹɰɢɸ�ɢɥɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ�ɜɵɬɹɠɧɭɸ�ɫɢɫɬɟɦɭ.  


 


 ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�N2. 
ɍɝɪɨɡɚ ɞɥɹ ɠɢɡɧɢ ɜɫɥɟɞɫɬɜɢɟ ɭɞɭɲɶɹ.  
� ɇȿ�ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɜ�ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɯ�ɩɨɦɟɳɟɧɢɹɯ. 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɧɚɞɥɟɠɚɳɭɸ�ɜɟɧɬɢɥɹɰɢɸ�ɩɨɦɟɳɟɧɢɹ. 
¾ ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɚ�ɪɚɛɨɬɵ�ɫ�12. 


 


 
Ƚɚɡ�12��ɧɟɨɛɯɨɞɢɦɵɣ�ɞɥɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ��ɞɨɥɠɟɧ�ɢɦɟɬɶ�ɱɢɫɬɨɬɭ�ɜ�������� 


 


 
ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɜɵɩɨɥɧɟɧɨ�ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ�
ɫɩɟɰɢɚɥɢɫɬɚɦɢ��ɩɪɨɲɟɞɲɢɦɢ�ɨɛɭɱɟɧɢɟ�ɩɨ�ɪɚɛɨɬɟ�ɫ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɝɚɡɚɦɢ�ɢ�
ɨɫɜɟɞɨɦɥɟɧɧɵɦɢ�ɨ�ɧɟɨɛɯɨɞɢɦɵɯ�ɦɟɪɚɯ�ɩɨ�ɬɟɯɧɢɤɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ� 


ɇɟɨɛɯɨɞɢɦɨ�ɜɵɩɨɥɧɟɧɢɟ�ɫɥɟɞɭɸɳɢɯ�ɲɚɝɨɜ� 


Ɉɛɟɫɩɟɱɶɬɟ�ɩɪɚɜɢɥɶɧɨɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�N2  


 
Ⱦɚɜɥɟɧɢɟ ɫɜɵɲɟ 2,5 ɛɚɪ ɦɨɠɟɬ ɜɵɜɟɫɬɢ ɢɡ ɫɬɪɨɹ ɤɚɦɟɪɭ. 


ɂɫɩɨɥɶɡɭɣɬɟ ɪɟɞɭɤɬɨɪ ɞɚɜɥɟɧɢɹ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɝɚɡɨɜɨɝɨ ɲɥɚɧɝɚ ɤ 
ɭɫɬɪɨɣɫɬɜɭ ɧɟ ɜɨɡɧɢɤɚɟɬ ɫɥɢɲɤɨɦ ɜɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ. 


Ɏɚɤɬɢɱɟɫɤɢ ɢɦɟɸɳɟɟɫɹ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɝɚɡɨɜɵɯ ɛɚɥɥɨɧɨɜ, ɛɚɥɥɨɧɧɵɯ ɝɪɭɩɩ ɢɥɢ 
ɰɟɧɬɪɚɥɶɧɵɯ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 2,5 ɛɚɪ ɧɚ ɜɬɨɪɨɦ ɦɚɧɨɦɟɬɪɟ. 
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ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɋɥɢɲɤɨɦ ɜɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ !�����ɛɚɪ. 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɜɪɟɠɞɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ� 
� ɇȿ�ɞɨɩɭɫɤɚɣɬɟ��ɱɬɨɛɵ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɛɵɥɨ�ɛɨɥɟɟ��ɱɟɦ�ɧɚ���ɛɚɪɚ�ɜɵɲɟ��


ɱɟɦ�ɚɬɦɨɫɮɟɪɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ�� 
¾ ɉɟɪɟɞ�ɩɨɞɫɨɟɞɢɧɟɧɢɟɦ��ɩɪɨɜɟɪɶɬɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɪɟɞɭɤɬɨɪɚ�ɞɚɜɥɟɧɢɹ�


ɛɚɥɥɨɧɚ� 
¾ ɍɫɬɚɧɨɜɢɬɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɧɚ�����ɛɚɪ�ɜɵɲɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɞɚɜɥɟɧɢɹ. 


ɍɤɚɡɚɧɢɟ�ɞɥɹ�ɭɫɬɪɨɣɫɬɜ�ɞɨ �����ɝɨɞɚ�ɜɵɩɭɫɤɚ� ɂɡɦɟɧɢɥɢɫɶ�ɞɚɧɧɵɟ�ɩɨɞɜɨɞɚ�ɝɚɡɚ��ȿɫɥɢ�ɦɚɤɫɢɦɚɥɶɧɨɟ�
ɡɧɚɱɟɧɢɟ�����ɛɚɪ�ɭɤɚɡɚɧɨ�ɧɚɞ�N2 ɪɚɡɴɟɦɨɦ�ɢɧɤɭɛɚɬɨɪɚ��ɬɨ�ɞɚɧɧɨɟɡɧɚɱɟɧɢɟ�ɹɜɥɹɟɬɫɹ�ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ��ȼ�
ɷɬɨɦ� ɫɥɭɱɚɟ� ɭɫɬɚɧɨɜɢɬɟ� ɞɚɜɥɟɧɢɟ� ɧɚ� ɜɵɯɨɞɟ� ɧɚ� �� – ���� ɛɚɪ� ɜɵɲɟ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɞɚɜɥɟɧɢɹ�� ȿɫɥɢ�
ɭɫɬɪɨɣɫɬɜɚ� ɫ� ɪɚɡɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɩɨɞɤɥɸɱɟɧɵ� ɤ� ɨɞɧɨɣ� ɨɛɳɟɣ� ɫɟɬɢ�� ɢɫɩɨɥɶɡɭɣɬɟ� ɨɬɞɟɥɶɧɵɣ� ɪɟɞɭɤɬɨɪ�
ɞɚɜɥɟɧɢɹ�ɞɥɹ�ɩɪɢɛɨɪɨɜ�ɫ�ɛɨɥɟɟ�ɧɢɡɤɢɦ�ɦɚɤɫɢɦɚɥɶɧɵɦ�ɞɚɜɥɟɧɢɟɦ�ɫɢɫɬɟɦɵ�ɩɢɬɚɧɢɹ� 


ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɶɧɨɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɢ�ɩɪɢ�ɡɚɦɟɧɟ�ɝɚɡɨɜɵɯ�ɛɚɥɥɨɧɨɜ. 


ɉɨɞɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ 
ɉɨɞɫɨɟɞɢɧɢɬɟ� ɩɪɢɥɚɝɚɸɳɢɣɫɹ� ɝɚɡɨɜɵɣ�ɲɥɚɧɝ� �ɜɧɭɬɪɟɧɧɢɣ� ɞɢɚɦɟɬɪ� ��ɦɦ�� ɤ�ɲɬɭɰɟɪɭ� ɝɚɡɨɜɨɝɨ�
ɛɚɥɥɨɧɚ� ɢɥɢ� ɰɟɧɬɪɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɝɚɡɨɫɧɚɛɠɟɧɢɹ� ɢ� ɡɚɮɢɤɫɢɪɭɣɬɟ� ɫɨɟɞɢɧɟɧɢɟ� ɫ� ɩɨɦɨɳɶɸ�
ɩɪɢɥɚɝɚɸɳɢɯɫɹ�ɲɥɚɧɝɨɜɵɯ�ɡɚɠɢɦɨɜ�� 


ȼɫɬɚɜɶɬɟ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɫɦɨɧɬɢɪɨɜɚɧɧɵɣ� ɲɬɭɰɟɪ� ɞɥɹ� ɝɚɡɨɜɨɝɨ� ɲɥɚɧɝɚ� ɜ� ɛɵɫɬɪɨɪɚɡɴɟɦɧɭɸ�
ɦɭɮɬɭ�����DN ��ɧɚ�ɨɛɪɚɬɧɨɣ�ɫɬɨɪɨɧɟ�ɭɫɬɪɨɣɫɬɜɚ��ɤɚɤ�ɨɩɢɫɚɧɨ�ɜ�ɝɥɚɜɟ�4.4.4. 
ɉɪɢɦɟɱɚɧɢɟ�ɞɥɹ�ɭɫɬɪɨɣɫɬɜ�ɫ�ɨɩɰɢɟɣ�ɡɚɦɟɧɵ�ɛɚɥɥɨɧɨɜ�O2/N2� Ⱦɚɧɧɚɹ�ɨɩɰɢɹ�ɩɨɡɜɨɥɹɟɬ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�
ɩɨɞɤɥɸɱɚɬɶ�ɜɬɨɪɨɣ ɛɚɥɥɨɧ�N2��ɋɨɟɞɢɧɟɧɢɟ�DN ��ɞɥɹ�ɲɥɚɧɝɚ�ɫ�ɜɧɭɬɪɟɧɧɢɦ�ɞɢɚɦɟɬɪɨɦ���ɦɦ��ɉɨɞɤɥɸɱɟɧɢɟ�
ɤ�ɛɵɫɬɪɨɪɚɡɴɟɦɧɨɣ�ɦɭɮɬɟ������ɧɚ�ɨɛɪɚɬɧɨɣ�ɫɬɨɪɨɧɟ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɨɬɪɢ�ɝɥɚɜɭ 4.4.4. 


ɉɪɨɜɟɪɤɚ�ɝɟɪɦɟɬɢɱɧɨɫɬɢ 


ɉɨɫɥɟ�ɩɨɞɤɥɸɱɟɧɢɹ�ɩɪɨɜɟɪɶɬɟ�ɝɟɪɦɟɬɢɱɧɨɫɬɶ�ɜɫɟɯ�ɫɨɟɞɢɧɟɧɢɣ��ɧɚɩɪɢɦɟɪ�ɫ�ɩɨɦɨɳɶɸ�ɫɩɪɟɹ�ɞɥɹ�
ɩɨɢɫɤɚ�ɭɬɟɱɟɤ�ɢɥɢ�ɪɚɡɛɚɜɥɟɧɧɨɝɨ�ɦɵɥɶɧɨɝɨ�ɪɚɫɬɜɨɪɚ� 


 
ȼɪɟɦɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɡɚɞɚɧɧɨɝɨ�ɭɪɨɜɧɹ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɜɧɭɬɪɢ�ɤɚɦɟɪɵ�ɩɨɫɥɟ�ɨɬɤɪɵɬɢɹ�
ɞɜɟɪɢ��ɭɤɚɡɚɧɧɨɟ�ɜ�ɬɟɯɧɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ�ɝɥ��16.4���ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɞɚɜɥɟɧɢɸ�ɜ�����
ɛɚɪ��Ȼɨɥɟɟ�ɞɥɢɬɟɥɶɧɨɟ�ɜɪɟɦɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɫɨɤɪɚɳɟɧɢɹ�
ɩɨɞɚɱɢ�ɝɚɡɚ� 


Ɍɚɛɥɢɰɚ�ɩɟɪɟɫɱɟɬɚ�ɞɥɹ�ɜɩɭɫɤɧɨɝɨ�ɞɚɜɥɟɧɢɹ�ɝɚɡɚ��ɛɚɪ�– ɮ��ɧɚ�ɤɜ��ɞɸɣɦ��ɫɦɨɬɪɢɬɟ�ɝɥ��16.8. 


 


4.4.4 ɉɨɞɤɥɸɱɟɧɢɟ ɝɚɡɨɜɨɝɨ ɲɥɚɧɝɚ ɤ ɩɪɢɛɨɪɭ �ɞɥɹ CO2��22��12) 


ɉɨɞɤɥɸɱɟɧɢɟ ɝɚɡɨɜɨɝɨ ɲɥɚɧɝɚ ɤ ɭɫɬɪɨɣɫɬɜɭ ɢɞɟɧɬɢɱɧɨ ɞɥɹ ɜɫɟɯ ɜɢɞɨɜ ɝɚɡɚ. ȼɫɟ ɝɧɟɡɞɚ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɝɨ ɡɚɤɪɵɜɚɧɢɹ (CO2, ɢ N2 ɢ O2 ɜ ɤɚɦɟɪɚɯ ɫ ɤɨɧɬɪɨɥɟɦ O2) ɨɛɟɡɠɢɪɟɧɵ ɢ 
ɨɫɧɚɳɟɧɵ ɩɪɨɤɥɚɞɤɨɣ ).0�� 


ɉɪɢɦɟɱɚɧɢɟ ɞɥɹ ɭɫɬɪɨɣɫɬɜ ɫ ɪɟɝɭɥɢɪɨɜɤɨɣ ɩɨɞɚɱɢ O2�� Ƚɧɟɡɞɨ� ɢ� ɲɥɚɧɝɨɜɚɹ� ɧɚɫɚɞɤɚ� ɞɥɹ�
ɩɨɞɤɥɸɱɟɧɢɹ�22 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22��ɞɨɥɠɧɵ�ɛɵɬɶ�ɨɛɟɡɠɢɪɟɧɵ. 


 


 


 


ɈɋɌɈɊɈɀɇɈ 
Ɉɩɚɫɧɨɫɬɶ�ɜɨɡɝɨɪɚɧɢɹ�ɢ�ɜɡɪɵɜɚ�ɩɪɢ�ɤɨɧɬɚɤɬɟ�ɫɦɚɡɤɢ�ɫ��22.  
Ɉɩɚɫɧɨɫɬɶ�ɨɠɨɝɨɜ�ɢ�ɬɪɚɜɦ� 
¾ ȼɫɟ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ�ɞɟɬɚɥɢ�ɞɥɹ�ɩɨɞɤɥɸɱɟɧɢɹ�22 ɞɨɥɠɧɵ�ɛɵɬɶ�ɨɛɟɡɠɢɪɟɧɵ. 


Ƚɚɡɨɜɵɣ ɲɥɚɧɝ ɞɥɹ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɤ ɝɚɡɨɜɨɦɭ ɛɚɥɥɨɧɭ ɭɠɟ ɩɪɢɤɪɟɩɥɟɧ ɤ ɲɥɚɧɝɨɜɨɣ ɧɚɫɚɞɤɟ ɢ 
ɡɚɮɢɤɫɢɪɨɜɚɧ ɲɥɚɧɝɨɜɵɦ ɡɚɠɢɦɨɦ. ȼɫɬɚɜɶɬɟ ɧɚɤɨɧɟɱɧɢɤ ɲɥɚɧɝɚ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɝɟɪɦɟɬɢɱɧɵɣ 
ɪɚɡɴɟɦ (a), ɧɚɯɨɞɹɳɢɣɫɹ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɭɫɬɪɨɣɫɬɜɚ. Ɋɚɡɴɟɦ� ɡɚɤɪɵɬ� ɱɟɪɧɨɣ� ɪɟɡɢɧɨɜɨɣ�
ɡɚɝɥɭɲɤɨɣ��E�� 
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ɂɫɩɨɥɶɡɭɣɬɟ�ɬɨɥɶɤɨ�ɧɚɤɨɧɟɱɧɢɤ�ɢɡ�ɩɨɫɬɚɜɥɟɧɧɨɝɨ�ɫ�ɤɚɦɟɪɨɣ�ɤɨɦɩɥɟɤɬɚ�ɜ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɝɟɪɦɟɬɢɱɧɵɣ�ɪɚɡɴɟɦ� 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɧɟɨɪɢɝɢɧɚɥɶɧɨɝɨ�ɧɚɤɨɧɟɱɧɢɤɚ�ɦɨɠɟɬ�ɞɚɬɶ�ɩɪɨɬɟɱɤɭ��ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ�
ɧɟɨɛɯɨɞɢɦɨ�ɨɛɪɚɬɢɬɶɫɹ�ɜ�ɫɟɪɜɢɫɧɭɸ�ɫɥɭɠɛɭ�%,1'(5� 


 


ɍɞɚɥɢɬɟ�ɪɟɡɢɧɨɜɭɸ�ɡɚɝɥɭɲɤɭ��E���ɨɬɨɪɜɚɜ�ɟɺ�� 


Ɂɚɞɧɹɹ�ɩɚɧɟɥɶ 


 
Ɋɢɫɭɧɨɤ�13��ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɲɥɚɧɝɚ�ɤ�ɝɚɡɨɜɨɦɭ�ɛɚɥɥɨɧɭ 


Ɍɟɩɟɪɶ� ɜɫɬɚɜɶɬɟ� ɲɥɚɧɝɨɜɭɸ� ɧɚɫɚɞɤɭ� �F�� ɜ� ɝɟɪɦɟɬɢɱɧɵɣ� ɪɚɡɴɟɦ�� Ⱦɥɹ� ɭɞɚɥɟɧɢɹ� ɫɨɟɞɢɧɟɧɢɹ�
ɜɵɞɟɪɧɢɬɟ�ɧɚɤɨɧɟɱɧɢɤ�ɲɥɚɧɝɚ�ɢɡ�ɝɟɪɦɟɬɢɱɧɨɝɨ�ɪɚɡɴɟɦɚ� 


 


 6 


 


 6 


 


&%����ɛɟɡ�ɤɨɧɬɪɨɥɹ�22 &%�������&%�����ɛɟɡ�ɤɨɧɬɪɨɥɹ�22 


 4 6 17 7 5 


 


 4 5 6 17 7 


 


&%����ɫ�ɤɨɧɬɪɨɥɟɦ�22 CB 150 / C%�����ɫ�ɤɨɧɬɪɨɥɟɦ�22 


Ɋɢɫɭɧɨɤ�14��ɋɬɚɧɞɚɪɬɧɵɟ�ɝɚɡɨɜɵɟ�ɫɨɟɞɢɧɟɧɢɹ�� 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ�ɧɚ�ɡɚɞɧɟɣ�ɤɨɧɬɪɨɥɶɧɨɣ�ɩɚɧɟɥɢ�ɤɚɦɟɪɵ�&% 


 


(a) 


(c) 
(b) 
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4.4.5 ɇɚɛɨɪ�ɞɟɬɚɥɟɣ�ɞɥɹ�ɩɨɞɫɨɟɞɢɧɟɧɢɹ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ��ɨɩɰɢɹ� 


 


Ʉɨɦɩɥɟɤɬɵ�ɩɨɞɤɥɸɱɟɧɢɹ ɝɚɡɨɜɵɯ�ɛɚɥɥɨɧɨɜ�ɩɪɟɞɥɚɝɚɸɬɫɹ�ɞɥɹ�CO2 �ʋ�
ɚɪɬ������-0014), O2 �ʋ�ɚɪɬ������-������ɢ�12 �ʋ�ɚɪɬ������-0016). 


Ʉɨɦɩɥɟɤɬ� ɩɨɞɤɥɸɱɟɧɢɹ� ɜɤɥɸɱɚɟɬ� ɫɥɟɞɭɸɳɢɟ� ɞɟɬɚɥɢ� ɞɥɹ�
ɩɨɞɫɨɟɞɢɧɟɧɢɹ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�ɤ�&22 ɢɧɤɭɛɚɬɨɪɭ�� 


x Ɋɟɞɭɤɬɨɪ ɞɚɜɥɟɧɢɹ ɫ ɦɚɧɨɦɟɬɪɚɦɢ ɞɥɹ ɞɚɜɥɟɧɢɹ ɛɚɥɥɨɧɚ 
(ɦɚɧɨɦɟɬɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ) ɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
(ɦɚɧɨɦɟɬɪ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ) 


x 5-ɦɟɬɪɨɜɵɣ ɲɥɚɧɝ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɫɦɨɧɬɢɪɨɜɚɧɧɵɦ ɲɬɭɰɟɪɨɦ ɞɥɹ ɛɵɫɬɪɨɪɚɡɴɟɦɧɨɣ ɦɭɮɬɵ 


x 1 ɲɥɚɧɝɨɜɵɣ ɡɚɠɢɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɲɥɚɧɝɚ ɤ ɪɟɞɭɤɬɨɪɭ ɞɚɜɥɟɧɢɹ 


Ɋɢɫɭɧɨɤ 15: ɧɚɛɨɪ ɞɟɬɚɥɟɣ ɞɥɹ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɝɚɡɨɜɨɝɨ ɛɚɥɥɨɧɚ 


 


 


ɉɨɞɤɥɸɱɟɧɢɟ�ɢ�ɧɚɫɬɪɨɣɤɚ�ɤɨɦɩɥɟɤɬɨɜ�ɩɨɞɤɥɸɱɟɧɢɹ�ɞɥɹ�ɝɚɡɨɜɵɯ�ɛɚɥɥɨɧɨɜ�
ɨɩɢɫɵɜɚɟɬɫɹ�ɜ�ɢɧɫɬɪɭɤɰɢɢ�ʋ�ɚɪɬ������-������ɩɪɢɥɚɝɚɸɳɟɣɫɹ�ɤ�ɤɚɠɞɨɦɭ�ɤɨɦɩɥɟɤɬɭ�
ɩɨɞɤɥɸɱɟɧɢɹ�ɝɚɡɨɜɵɯ�ɛɚɥɥɨɧɨɜ� 


 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɋɥɢɲɤɨɦ�ɜɵɫɨɤɨɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�!�����ɛɚɪ� 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɜɪɟɠɞɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ� 
� ɇȿ�ɞɨɩɭɫɤɚɣɬɟ��ɱɬɨɛɵ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɛɵɥɨ�ɛɨɥɟɟ��ɱɟɦ�ɧɚ���ɛɚɪɚ�ɜɵɲɟ��ɱɟɦ�


ɚɬɦɨɫɮɟɪɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ�� 
¾ ɉɟɪɟɞ�ɩɨɞɫɨɟɞɢɧɟɧɢɟɦ��ɩɪɨɜɟɪɶɬɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɪɟɞɭɤɬɨɪɚ�ɞɚɜɥɟɧɢɹ�


ɛɚɥɥɨɧɚ� 
¾ ɍɫɬɚɧɨɜɢɬɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɧɚ�����ɛɚɪ�ɜɵɲɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɞɚɜɥɟɧɢɹ. 


 


 
ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɜɵɩɨɥɧɟɧɨ�ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ�
ɫɩɟɰɢɚɥɢɫɬɚɦɢ��ɩɪɨɲɟɞɲɢɦɢ�ɨɛɭɱɟɧɢɟ�ɩɨ�ɪɚɛɨɬɟ�ɫ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɝɚɡɚɦɢ ɢ�
ɨɫɜɟɞɨɦɥɟɧɧɵɦɢ�ɨ�ɧɟɨɛɯɨɞɢɦɵɯ�ɦɟɪɚɯ�ɩɨ�ɬɟɯɧɢɤɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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4.4.6 ɉɨɞɫɨɟɞɢɧɟɧɢɟ� ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�CO2 ɫ�ɋɢɫɬɟɦɨɣ�Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ� ³Fail 
Safe´��ɨɩɰɢɹ� 


 


 


Ɋɢɫɭɧɨɤ�16��Ɋɟɞɭɤɬɨɪ�ɞɚɜɥɟɧɢɹ�ɫ�ɦɚɧɨɦɟɬɪɨɦ�ɞɥɹ�ɨɩɰɢɨɧɚɥɶɧɨɣ� 
ɋɢɫɬɟɦɵ�Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ�³)DLO�6DIH´��ɨɩɰɢɹ� 


 
ɉɪɢ�ɧɚɥɢɱɢɢ�ɨɩɰɢɨɧɚɥɶɧɨɣ�ɋɢɫɬɟɦɵ�Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ�³)DLO Safe´��ɩɨɫɬɚɜɥɹɟɬɫɹ�ɪɟɝɭɥɢɪɭɟɦɵɣ�
ɪɟɞɭɤɬɨɪ�ɞɚɜɥɟɧɢɹ�ɫ�ɦɚɧɨɦɟɬɪɨɦ��ɱɬɨɛɵ�ɝɚɪɚɧɬɢɪɨɜɚɬɶ�ɫɬɚɛɢɥɶɧɭɸ�ɩɨɞɚɱɭ�ɞɚɜɥɟɧɢɹ�ɜ�ɢɧɤɭɛɚɬɨɪ��
Ȼɥɨɤ�ɪɟɞɭɤɬɨɪɚ�ɞɚɜɥɟɧɢɹ�ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ�ɜ�ɝɨɬɨɜɨɦ�ɞɥɹ�ɩɨɞɫɨɟɞɢɧɟɧɢɹ�ɜɢɞɟ��ɫ�ɩɪɢɤɪɭɱɟɧɧɵɦɢ�
ɲɥɚɧɝɨɜɵɦɢ�ɧɚɫɚɞɤɚɦɢ�ɢ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ�ɞɢɫɤɚɦɢ�� 


 
ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɜɵɩɨɥɧɟɧɨ�ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ�
ɫɩɟɰɢɚɥɢɫɬɚɦɢ��ɩɪɨɲɟɞɲɢɦɢ�ɨɛɭɱɟɧɢɟ�ɩɨ�ɪɚɛɨɬɟ�ɫ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɝɚɡɚɦɢ�ɢ�
ɨɫɜɟɞɨɦɥɟɧɧɵɦɢ�ɨ�ɧɟɨɛɯɨɞɢɦɵɯ�ɦɟɪɚɯ�ɩɨ�ɬɟɯɧɢɤɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ. 


ɉɪɢ ɭɫɬɚɧɨɜɤɟ, ɫɨɛɥɸɞɚɣɬɟ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: 


1. ɉɨɞɧɹɜ�ɪɭɱɤɭ�ɪɟɝɭɥɢɪɨɜɤɢ�ɞɚɜɥɟɧɢɹ��e��ɢ�ɩɨɜɟɪɧɭɜ�ɟɺ�ɩɪɨɬɢɜ�ɱɚɫɨɜɨɣ�ɫɬɪɟɥɤɢ��ɡɚɤɪɨɣɬɟ�ɤɥɚɩɚɧ�
ɪɟɝɭɥɢɪɨɜɤɢ�ɞɚɜɥɟɧɢɹ� 


2. ȼɬɨɪɢɱɧɨɟ� ɞɚɜɥɟɧɢɟ� ɩɨɞɚɱɢ� ɝɚɡɚ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɦɟɠɞɭ� ���� ɢ� ��� ɛɚɪɚɦɢ� �ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɟ�
ɜɬɨɪɢɱɧɨɟ�ɞɚɜɥɟɧɢɟ����ɛɚɪɚ�� 


3. ȼɫɬɚɜɶɬɟ� ɪɟɞɭɤɬɨɪ� ɞɚɜɥɟɧɢɹ� ɜ� ɝɚɡɨɩɪɨɜɨɞ�ɦɟɠɞɭ� ɝɚɡɨɜɵɦ� ɩɨɞɫɨɟɞɢɧɟɧɢɟɦ�CO2 ���� ɢ� ɥɢɧɢɟɣ�
ɩɨɞɚɱɢ�ɝɚɡɚ��Ⱦɥɹ�ɷɬɨɝɨ��ɧɚɞɟɧɶɬɟ�ɝɚɡɨɜɵɟ�ɬɪɭɛɵ�ɧɚ�ɲɥɚɧɝɨɜɵɟ�ɧɚɫɚɞɤɢ��d��ɢ�ɡɚɤɪɟɩɢɬɟ�ɢɯ�ɩɪɢ 
ɩɨɦɨɳɢ� ɩɨɫɬɚɜɥɹɟɦɵɯ� ɲɥɚɧɝɨɜɵɯ� ɡɚɠɢɦɨɜ� �-��� ɦɦ�� ɋɨɛɥɸɞɚɣɬɟ� ɧɚɩɪɚɜɥɟɧɢɟ� ɞɜɢɠɟɧɢɹ�
ɩɨɬɨɤɚ��ɫɬɪɟɥɤɚ�ɧɚ�ɧɢɠɧɟɣ�ɫɬɨɪɨɧɟ�� 


4. Ɂɚɬɟɦ�� ɩɨɞɧɢɦɚɹ� ɢ� ɩɨɜɨɪɚɱɢɜɚɹ�� ɪɭɱɤɨɣ� ɪɟɝɭɥɢɪɨɜɤɢ� ɞɚɜɥɟɧɢɹ� �H�� ɭɫɬɚɧɨɜɢɬɟ� ɠɟɥɚɟɦɨɟ�
ɞɚɜɥɟɧɢɟ�ɩɨɞɚɱɢ�ɜ�ɢɧɤɭɛɚɬɨɪ�����ɛɚɪ� 


ɉɨ�ɩɨɜɨɞɭ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɨɩɰɢɢ�ɋɢɫɬɟɦɚ�Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ�³)DLO�6DIH´��ɫɦ��ɝɥ��9.8. 


ɉɪɢ� ɧɚɥɢɱɢɢ� ɨɩɰɢɨɧɚɥɶɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɫɦɟɧɵ� ɛɚɥɥɨɧɚ� &22 �ɩɨɞɫɨɟɞɢɧɟɧɢɟ� ɫɦ�� ɝɥ�� 4.4.7�� ɢ�
ɨɩɰɢɨɧɚɥɶɧɨɝɨ�ɜɫɬɪɨɟɧɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�&22 ɫ�ɜɧɟɲɧɢɦ�ɝɚɡɨɜɵɦ�ɩɨɞɫɨɟɞɢɧɟɧɢɟɦ�
ɞɥɹ�ɜɬɨɪɨɝɨ�ɢɧɤɭɛɚɬɨɪɚ��ɩɨɞɫɨɟɞɢɧɟɧɢɟ�ɫɦ��ɝɥ��4.4.8���ɧɟɨɛɯɨɞɢɦɨ�ɫɦɨɧɬɢɪɨɜɚɬɶ�ɜɬɨɪɨɣ�ɪɟɞɭɤɬɨɪ�
ɞɚɜɥɟɧɢɹ�ɜ�ɝɚɡɨɩɪɨɜɨɞɟ�ɞɥɹ�ɩɨɞɫɨɟɞɢɧɟɧɢɹ�������ɍɫɬɚɧɨɜɢɬɟ�ɨɞɢɧɚɤɨɜɨɟ�ɜɬɨɪɢɱɧɨɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�
ɨɛɨɢɯ�ɪɟɞɭɤɬɨɪɚɯ�ɞɚɜɥɟɧɢɹ� 


ɉɪɢ� ɧɚɥɢɱɢɢ� ɨɩɰɢɨɧɚɥɶɧɨɣ� ɋɢɫɬɟɦɵ� Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ� ³)DLO� 6DIH´�� ɭɫɬɚɧɨɜɢɬɟ� ɡɧɚɱɟɧɢɟ�
ɞɚɜɥɟɧɢɹ�ɦɨɧɬɢɪɨɜɚɧɧɨɝɨ�ɪɟɞɭɤɬɨɪɚ�ɦɟɠɞɭ��ɨɞɢɧ�ɪɟɞɭɤɬɨɪ�ɞɚɜɥɟɧɢɹ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɫɨɟɞɢɧɟɧɢɹ�ɩɪɢ�
ɧɚɥɢɱɢɢ�ɨɩɰɢɨɧɚɥɶɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�&22������ɢ�����ɛɚɪɚɦɢ�ɦɚɤɫɢɦɭɦ��ɍɫɬɚɧɨɜɢɬɟ�
ɞɚɜɥɟɧɢɟ�ɜɬɨɪɨɝɨ�ɪɟɞɭɤɬɨɪɚ��ɭɫɬɚɧɨɜɤɢ�ɞɥɹ�ɛɚɥɥɨɧɨɜ�ɢɥɢ�ɰɟɧɬɪɚɥɶɧɨɝɨ�ɝɚɡɨɩɪɨɜɨɞɚ�ɞɨɥɠɧɵ�ɛɵɬɶ�
ɩɪɢɛɥɢɡ�� ɧɚ� ���� ɛɚɪ� ɜɵɲɟ�� ɬ�ɟ�� ɧɚɩɪɢɦɟɪ��� ɨɬ� ���� ɞɨ� �� ɛɚɪ� ɦɚɤɢɫɦɭɦ�� ɉɪɨɜɟɪɶɬɟ� ɭɫɬɚɧɨɜɤɢ�
ɞɚɜɥɟɧɢɹ�ɩɟɪɟɞ�ɩɨɞɤɥɸɱɟɧɢɟɦ�ɝɚɡɨɜɨɝɨ�ɲɥɚɧɝɚ�ɤ�ɢɧɤɭɛɚɬɨɪɭ� 


Ɍɚɛɥɢɰɚ�ɩɟɪɟɫɱɟɬɚ�ɞɥɹ�ɜɩɭɫɤɧɨɝɨ�ɞɚɜɥɟɧɢɹ�ɝɚɡɚ��ɛɚɪ�– ɮ��ɧɚ�ɤɜ��ɞɸɣɦ��ɫɦɨɬɪɢɬɟ�ɝɥ��16.8. 
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4.4.7 ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɜɫɬɪɨɟɧɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�&22 �ɨɩɰɢɹ�ɞɥɹ�&%�
150 / CB 210) 


ɉɨɞɫɨɟɞɢɧɢɬɟ� ɞɜɚ� ɨɬɞɟɥɶɧɵɯ� ɝɚɡɨɜɵɯ� ɛɚɥɥɨɧɚ�
ɤ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɦ�ɪɚɡɴɟɦɚɦ�����ɢ������ 


 


 


Ɋɢɫɭɧɨɤ� 17�� Ƚɚɡɨɜɨɟ� ɫɨɟɞɢɧɟɧɢɟ� ɞɥɹ�
ɜɫɬɪɨɟɧɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɫɦɟɧɵ� ɛɚɥɥɨɧɚ� ɧɚ�
ɡɚɞɧɟɣ�ɩɚɧɟɥɢ 


 


 
Ƚɚɡ�&22��ɧɟɨɛɯɨɞɢɦɵɣ�ɞɥɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ��ɞɨɥɠɟɧ�ɢɦɟɬɶ�ɱɢɫɬɨɬɭ�ɜ�������� 


Ⱦɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɤɚɠɞɨɝɨ�ɢɡ�ɛɚɥɥɨɧɨɜ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɧɚ�����ɛɚɪ�ɜɵɲɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɞɚɜɥɟɧɢɹ�
ɜɧɟɲɧɟɣ�ɫɪɟɞɵ� 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɪɟɜɵɲɟɧɢɟ�ɜɵɩɭɫɤɧɨɝɨ�ɞɚɜɥɟɧɢɹ�!�����ɛɚɪ� 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɜɪɟɠɞɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ� 
� ɇȿ�ɞɨɩɭɫɤɚɣɬɟ��ɱɬɨɛɵ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɛɵɥɨ�ɛɨɥɟɟ��ɱɟɦ�ɧɚ�����ɛɚɪɚ�ɜɵɲɟ��


ɱɟɦ�ɚɬɦɨɫɮɟɪɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ 
¾ ɉɟɪɟɞ�ɩɨɞɤɥɸɱɟɧɢɟɦ�ɩɪɨɜɟɪɶɬɟ�ɞɚɜɥɟɧɢɟ�ɤɚɠɞɨɝɨ�ɛɚɥɥɨɧɚ�ɧɚ�ɪɟɞɭɤɬɨɪɟ�


ɞɚɜɥɟɧɢɹ� 
¾ ɍɫɬɚɧɨɜɢɬɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɤɚɠɞɨɝɨ�ɛɚɥɥɨɧɚ�ɧɚ�����ɛɚɪ�ɜɵɲɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�


ɞɚɜɥɟɧɢɹ� 
 


 
ɉɪɢ�ɧɚɥɢɱɢɢ�ɨɩɰɢɨɧɚɥɶɧɨɣ�ɋɢɫɬɟɦɵ�Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ�³&22 )DLO�6DIH´��ɝɥ��9.8), 
ɭɫɬɚɧɨɜɢɬɟ�ɨɩɰɢɨɧɚɥɶɧɵɣ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ�ɪɟɞɭɤɬɨɪ�ɞɚɜɥɟɧɢɹ�ʋ�ɚɪɬ������-������ɧɚ�
ɨɛɨɢɯ ɛɚɥɥɨɧɚɯ��ɞɥɹ�ɭɫɬɚɧɨɜɤɢ�ɫɦ��ɝɥ��4.4.6). 


Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ��ɫɦ��ɝɥ��9.9.1. 


 


4.4.8 ɉɨɞɫɨɟɞɢɧɟɧɢɟ� ɜɫɬɪɨɟɧɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɫɦɟɧɵ� ɛɚɥɥɨɧɚ� CO2 ɫ� ɜɧɟɲɧɢɦ�
ɝɚɡɨɜɵɦ�ɩɨɞɫɨɟɞɢɧɟɧɢɟɦ�ɞɥɹ�ɜɬɨɪɨɝɨ�ɢɧɤɭɛɚɬɨɪɚ��ɨɩɰɢɹ�ɞɥɹ�CB 150/CB 210) 


Ⱦɚɧɧɚɹ�ɨɩɰɢɹ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɨɞɧɨɜɪɟɦɟɧɧɭɸ�ɩɨɞɚɱɭ�CO2 ɞɥɹ�ɞɜɭɯ�ɢɧɤɭɛɚɬɨɪɨɜ��ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɜɫɬɪɨɟɧɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�CO2 ɩɟɪɜɨɝɨ�ɢɧɤɭɛɚɬɨɪɚ��ɝɥ��9.9.1���ɉɨɞɫɨɟɞɢɧɢɬɟ�ɜɬɨɪɨɣ�
ɢɧɤɭɛɚɬɨɪ�ɤ�ɜɧɟɲɧɟɦɭ ɝɚɡɨɜɨɦɭ�ɩɨɞɫɨɟɞɢɧɟɧɢɸ������ɜ�ɡɚɞɧɟɣ�ɱɚɫɬɢ�ɩɟɪɜɨɝɨ�ɢɧɤɭɛɚɬɨɪɚ� 


Ⱦɥɹ� ɩɨɞɤɥɸɱɟɧɢɹ� ɭɫɬɪɨɣɫɬɜɚ� ɫɦɟɧɵ� ɛɚɥɥɨɧɨɜ�
CO2: 


ɉɨɞɫɨɟɞɢɧɢɬɟ�ɞɜɚ�ɨɬɞɟɥɶɧɵɯ�ɝɚɡɨɜɵɯ�ɛɚɥɥɨɧɚ�
ɤ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɦ�ɪɚɡɴɟɦɚɦ�����ɢ������ 


Ɋɢɫɭɧɨɤ� 18�� Ƚɚɡɨɜɨɟ� ɫɨɟɞɢɧɟɧɢɟ� ɞɥɹ�
ɜɫɬɪɨɟɧɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɫɦɟɧɵ� ɛɚɥɥɨɧɚ� &22 ɫ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ� ɝɚɡɨɜɵɦ� ɫɨɟɞɢɧɢɬɟɥɶɧɵɦ�
ɪɚɡɴɟɦɨɦ�ɧɚ�ɡɚɞɧɟɣ�ɩɚɧɟɥɢ 


 


 
Ƚɚɡ�&22��ɧɟɨɛɯɨɞɢɦɵɣ�ɞɥɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ��ɞɨɥɠɟɧ�ɢɦɟɬɶ�ɱɢɫɬɨɬɭ�ɜ�������� 


Ⱦɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɤɚɠɞɨɝɨ�ɢɡ�ɛɚɥɥɨɧɨɜ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɧɚ�����ɛɚɪ�ɜɵɲɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɞɚɜɥɟɧɢɹ�
ɜɧɟɲɧɟɣ�ɫɪɟɞɵ� 
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ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɪɟɜɵɲɟɧɢɟ�ɜɵɩɭɫɤɧɨɝɨ�ɞɚɜɥɟɧɢɹ�!�����ɛɚɪ� 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɜɪɟɠɞɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ� 
� ɇȿ�ɞɨɩɭɫɤɚɣɬɟ��ɱɬɨɛɵ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɛɵɥɨ�ɛɨɥɟɟ��ɱɟɦ�ɧɚ�����ɛɚɪɚ�ɜɵɲɟ��


ɱɟɦ�ɚɬɦɨɫɮɟɪɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ 
¾ ɉɟɪɟɞ�ɩɨɞɤɥɸɱɟɧɢɟɦ ɩɪɨɜɟɪɶɬɟ�ɞɚɜɥɟɧɢɟ�ɤɚɠɞɨɝɨ�ɛɚɥɥɨɧɚ�ɧɚ�ɪɟɞɭɤɬɨɪɟ�


ɞɚɜɥɟɧɢɹ� 
¾ ɍɫɬɚɧɨɜɢɬɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɤɚɠɞɨɝɨ�ɛɚɥɥɨɧɚ�ɧɚ�����ɛɚɪ�ɜɵɲɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�


ɞɚɜɥɟɧɢɹ� 
 


 
ɉɪɢ�ɧɚɥɢɱɢɢ�ɨɩɰɢɨɧɚɥɶɧɨɣ�ɋɢɫɬɟɦɵ�Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ�³&22 )DLO�6DIH´��ɝɥ��9.8), 
ɭɫɬɚɧɨɜɢɬɟ�ɨɩɰɢɨɧɚɥɶɧɵɣ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ�ɪɟɞɭɤɬɨɪ�ɞɚɜɥɟɧɢɹ�ʋ�ɚɪɬ������-������ɧɚ�
ɨɛɨɢɯ ɛɚɥɥɨɧɚɯ��ɞɥɹ�ɭɫɬɚɧɨɜɤɢ�ɫɦ��ɝɥ��4.4.6). 


ɉɨɤɚ� ɲɥɚɧɝɨɜɚɹ� ɧɚɫɚɞɤɚ� �F�� ɩɨɞɤɥɸɱɟɧɚ� ɤ� ɝɧɟɡɞɭ� ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɝɨ� ɡɚɤɪɵɜɚɧɢɹ� �D�� �ɝɥɚɜɚ�
4.4.4���ɝɚɡ�&22 ɩɪɨɞɨɥɠɚɟɬ�ɧɟɩɪɟɪɵɜɧɨ�ɜɵɯɨɞɢɬɶ�ɱɟɪɟɡ�ɜɧɟɲɧɟɟ�ɝɚɡɨɜɨɟ�ɩɨɞɫɨɟɞɢɧɟɧɢɟ�������ȿɫɥɢ�
ɧɟ� ɛɭɞɟɬ� ɩɨɞɫɨɟɞɢɧɟɧɚ� ɜɬɨɪɚɹ� ɭɫɬɚɧɨɜɤɚ� ɤɚɦɟɪɵ� &%�� ɲɥɚɧɝɨɜɭɸ� ɧɚɫɚɞɤɭ� ɧɟɥɶɡɹ� ɨɫɬɚɜɥɹɬɶ�
ɩɨɞɫɨɟɞɢɧɟɧɧɨɣ�ɢɥɢ�ɩɨɞɫɨɟɞɢɧɹɬɶ�ɤ�ɝɧɟɡɞɭ�ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɝɨ�ɡɚɤɪɵɜɚɧɢɹ� 


 


 ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�CO2. 
ɍɝɪɨɡɚ�ɞɥɹ�ɠɢɡɧɢ�ɜɫɥɟɞɫɬɜɢɟ�ɭɞɭɲɶɹ�� 
ɍɝɪɨɡɚ�ɨɬɪɚɜɥɟɧɢɹ� 
¾ ȿɫɥɢ�ɧɟ�ɩɨɞɫɨɟɞɢɧɟɧɚ�ɜɬɨɪɚɹ�ɭɫɬɚɧɨɜɤɚ�� 


ɍɞɚɥɢɬɟ�ɲɥɚɧɝɨɜɭɸ�ɧɚɫɚɞɤɭ��c��ɢɡ�ɝɧɟɡɞɚ�ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɝɨ�ɡɚɤɪɵɜɚɧɢɹ�(a) 
(Ɋɢɫɭɧɨɤ�13). 


Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ��ɫɦ��ɝɥ��9.9.2. 


 


4.4.9 ɉɨɞɫɨɟɞɢɧɟɧɢɟ ɜɫɬɪɨɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɦɟɧɵ ɛɚɥɥɨɧɚ ɞɥɹ N2 ɢ O2 �ɨɩɰɢɹ ɞɥɹ 
CB 150 / CB 210 ɫ ɤɨɧɬɪɨɥɟɦ O2) 


ɉɨɞɫɨɟɞɢɧɢɬɟ ɞɜɚ ɨɬɞɟɥɶɧɵɯ ɝɚɡɨɜɵɯ ɛɚɥɥɨɧɚ 
O2 ɤ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦ ɪɚɡɴɟɦɚɦ (5) ɢ (14). 


ɉɨɞɫɨɟɞɢɧɢɬɟ ɞɜɚ ɨɬɞɟɥɶɧɵɯ ɝɚɡɨɜɵɯ ɛɚɥɥɨɧɚ 
N2 ɤ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦ ɪɚɡɴɟɦɚɦ (4) ɢ (12). 


 
Ɋɢɫɭɧɨɤ 19: Ƚɚɡɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɞɥɹ 
ɜɫɬɪɨɟɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫɦɟɧɵ ɛɚɥɥɨɧɚ ɞɥɹ N2 
ɢ O2 ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ 


 


 
Ƚɚɡ�22 ɢ�12��ɧɟɨɛɯɨɞɢɦɵɣ�ɞɥɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ��ɞɨɥɠɟɧ�ɢɦɟɬɶ�ɱɢɫɬɨɬɭ�ɜ�������� 


Ⱦɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɤɚɠɞɨɝɨ�ɢɡ�ɛɚɥɥɨɧɨɜ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɧɚ�����ɛɚɪ�ɜɵɲɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɞɚɜɥɟɧɢɹ�
ɜɧɟɲɧɟɣ�ɫɪɟɞɵ� 
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ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɪɟɜɵɲɟɧɢɟ�ɜɵɩɭɫɤɧɨɝɨ�ɞɚɜɥɟɧɢɹ�!�����ɛɚɪ. 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɜɪɟɠɞɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ.  
� ɇȿ�ɞɨɩɭɫɤɚɣɬɟ��ɱɬɨɛɵ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɛɵɥɨ�ɛɨɥɟɟ��ɱɟɦ�ɧɚ�����ɛɚɪɚ�ɜɵɲɟ��


ɱɟɦ�ɚɬɦɨɫɮɟɪɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ 
¾ ɉɟɪɟɞ�ɩɨɞɤɥɸɱɟɧɢɟɦ�ɩɪɨɜɟɪɶɬɟ�ɞɚɜɥɟɧɢɟ�ɤɚɠɞɨɝɨ�ɛɚɥɥɨɧɚ�ɧɚ�ɪɟɞɭɤɬɨɪɟ�


ɞɚɜɥɟɧɢɹ� 
¾ ɍɫɬɚɧɨɜɢɬɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɤɚɠɞɨɝɨ�ɛɚɥɥɨɧɚ�ɧɚ�����ɛɚɪ�ɜɵɲɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�


ɞɚɜɥɟɧɢɹ� 


Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ��ɫɦ��ɝɥ��9.9.3. 
 


 


4.5 ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɷɥɟɤɬɪɢɱɟɫɬɜɚ 


CO��ɢɧɤɭɛɚɬɨɪ�ɢɦɟɟɬ�ɦɚɝɢɫɬɪɚɥɶɧɵɣ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ�ɤɚɛɟɥɶ�-�����ɦɦ�ɜ�ɞɥɢɧɭ� 


Ɇɨɞɟɥɶ ɋɟɬɟɜɨɣ�ɪɚɡɴɟɦ ɇɚɩɪɹɠɟɧɢɟ 
+/-10 % Ɍɢɩ ɑɚɫɬɨɬɚ Ɏɚɡɵ 


CB 53 
CB 150 
CB 210 


ɉɪɨɬɢɜɨɭɞɚɪɧɚɹ 
ɜɢɥɤɚ 230 ȼ 1N~ 50/60 Ƚɰ 10 A 


CB 53 (100 V) 1(0$��-15P 100 ȼ 1N~ 50/60 Ƚɰ 10 A 


CB 150 (100 V) 
CB 210 (100 V) 


1(0$ 5-20P 100 ȼ 1N~ 50/60 Ƚɰ 10 A 


CB 53-UL 1(0$ 5-15P 115 ȼ 1N~ 60 Ƚɰ 16A 


CB 150-UL 
CB 210-UL 


NE0$ 5-20P 115 ȼ 1N~ 60 Ƚɰ 16A 


x ɉɟɪɟɞ ɩɨɞɫɨɟɞɢɧɟɧɢɟɦ ɢ ɜɤɥɸɱɟɧɢɟɦ, ɩɪɨɜɟɪɶɬɟ ɦɚɝɢɫɬɪɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. ɋɪɚɜɧɢɬɟ 
ɪɟɡɭɥɶɬɚɬ ɫ ɢɧɮɨɪɦɚɰɢɟɣ, ɭɤɚɡɚɧɧɨɣ ɧɚ ɹɪɥɵɤɟ ɭɫɬɪɨɣɫɬɜɚ (ɫɥɟɜɨɣ ɫɬɨɪɨɧɵ (ɜɢɞɢɦɚɹ ɫ 
ɮɪɨɧɬɚɥɶɧɨɣ ɫɬɨɪɨɧɵ), ɜ ɫɟɪɟɞɢɧɟ ɭ ɨɫɧɨɜɚɧɢɹ, ɝɥ. 1.4) 


x ɉɪɢ� ɩɨɞɫɨɟɞɢɧɟɧɢɟ� ɫɥɟɞɭɣɬɟ� ɢɧɫɬɪɭɤɰɢɹɦ�� ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɦɟɫɬɧɵɦ� ɩɨɫɬɚɜɳɢɤɨɦ�
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ��ɚ�ɬɚɤ�ɠɟ�ɭɤɚɡɚɧɢɹɦ�VDE �ɞɥɹ�Ƚɟɪɦɚɧɢɢ� 


x ɋɬɟɩɟɧɶ�ɡɚɝɪɹɡɧɟɧɢɹ��ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�IEC IEC 61010-1): 2 


x Ʉɚɬɟɝɨɪɢɹ ɧɚɩɪɹɠɟɧɢɹ��ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�IEC 61010-1): II 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
Ɉɩɚɫɧɨɫɬɶ�ɧɟɩɪɚɜɢɥɶɧɨɝɨ�ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ� 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɜɪɟɠɞɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ�� 
¾ ɉɪɨɜɟɪɶɬɟ�ɦɚɝɢɫɬɪɚɥɶɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɩɟɪɟɞ�ɩɨɞɫɨɟɞɢɧɟɧɢɟɦ�ɢ�ɜɤɥɸɱɟɧɢɟɦ�� 
¾ ɋɪɚɜɧɢɬɟ�ɦɚɝɢɫɬɪɚɥɶɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ ɫ�ɢɧɮɨɪɦɚɰɢɟɣ��ɭɤɚɡɚɧɧɨɣ�ɧɚ�ɹɪɥɵɤɟ�


ɭɫɬɪɨɣɫɬɜɚ� 


ɋɦɨɬɪɢɬɟ�ɬɚɤɠɟ�ɞɚɧɧɵɟ�ɨɛ�ɷɥɟɤɬɪɢɱɟɫɬɜɟ�- ɝɥɚɜɚ�16.4. 


 
Ⱦɥɹ�ɨɬɤɥɸɱɟɧɢɹ�ɤɚɦɟɪɵ�ɨɬ�ɨɫɧɨɜɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ��ɜɵɧɶɬɟ�ɢɡ�ɪɨɡɟɬɤɢ��ɍɫɬɚɧɨɜɢɬɟ�ɤɚɦɟɪɭ�
ɫ�ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɵɦ�ɞɨɫɬɭɩɨɦ�ɤ�ɪɨɡɟɬɤɟ�ɞɥɹ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɨɬɤɥɸɱɟɧɢɹ�ɤɚɦɟɪɵ�ɜ�
ɫɥɭɱɚɟ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɨɩɚɫɧɨɫɬɢ�� 
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4.6 ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɢ�ɜɵɪɚɜɧɢɜɚɧɢɟ�ɪɚɡɞɟɥɟɧɧɨɣ�ɜɧɭɬɪɟɧɧɟɣ� ɫɬɟɤɥɹɧɧɨɣ�
ɞɜɟɪɢ��ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɨɣ��ɨɩɰɢɨɧɚɥɶɧɨɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ) 


 


 


Ɋɟɡɢɧɨɜɨɟ�ɤɨɧɬɭɪɧɨɟ�
ɭɩɥɨɬɧɟɧɢɟ�ɨɬɞɟɥɶɧɨɣ�
ɫɬɟɤɥɹɧɧɨɣ�ɞɜɟɪɢ�
ɫɨɫɬɚɜɧɨɣ�ɜɧɭɬɪɟɧɧɟɣ�
ɫɬɟɤɥɹɧɧɨɣ�ɞɜɟɪɢ 
 


ɉɟɬɥɹ� ɫ� ɭɫɬɚɧɨɜɥɟɧɧɨɣ�
ɫɨɫɬɚɜɧɨɣ� ɜɧɭɬɪɟɧɧɟɣ�
ɫɬɟɤɥɹɧɧɨɣ� ɞɜɟɪɶɸ�� ɫ�
ɭɞɥɢɧɟɧɧɵɦɢ�
ɨɬɜɟɪɫɬɢɹɦɢ� ɞɥɹ�
ɪɨɜɧɨɣ� ɭɫɬɚɧɨɜɤɢ�
ɫɬɟɤɥɹɧɧɨɣ�ɞɜɟɪɢ 


 


ɂɡɦɟɪɢɬɟɥɶɧɵɣ� ɩɨɪɬ�
ɞɨɫɬɭɩɚ 


Ɋɢɫɭɧɨɤ 20: Ɋɚɡɞɟɥɟɧɧɚɹ ɜɧɭɬɪɟɧɧɹɹ ɫɬɟɤɥɹɧɧɚɹ ɞɜɟɪɶ, ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɚɹ, ɞɥɹ CB 150 


 


x Ɍɹɧɢɬɟ� ɡɚ� ɞɜɟɪɧɵɟ� ɪɭɱɤɢ�� ɱɬɨɛɵ� ɨɬɤɪɵɬɶ� ɨɬɞɟɥɶɧɵɟ� ɫɬɟɤɥɹɧɧɵɟ� ɞɜɟɪɢ�� ɇɟ� ɞɚɜɢɬɟ� ɫɥɢɲɤɨɦ�
ɫɢɥɶɧɨ��ɡɚɤɪɵɜɚɹ�ɢɯ��ɱɬɨɛɵ�ɢɡɛɟɠɚɬɶ�ɩɪɨɬɚɥɤɢɜɚɧɢɹ�ɞɜɟɪɟɣ�ɫɤɜɨɡɶ�ɭɩɥɨɬɧɟɧɢɟ�ɜɨ�ɜɧɭɬɪɟɧɧɸɸ�
ɤɚɦɟɪɭ� 


x Ɋɟɡɢɧɨɜɵɟ�ɤɨɧɬɭɪɧɵɟ�ɭɩɥɨɬɧɟɧɢɹ�ɨɬɞɟɥɶɧɵɯ�ɫɬɟɤɥɹɧɧɵɯ�ɞɜɟɪɟɣ�ɥɟɝɤɨ�ɡɚɦɟɧɢɬɶ� 


x ȿɫɥɢ�ɫɨɫɬɚɜɧɚɹ�ɜɧɭɬɪɟɧɧɹɹ�ɫɬɟɤɥɹɧɧɚɹ�ɞɜɟɪɶ�ɧɟ�ɭɫɬɚɧɨɜɥɟɧɚ�ɪɨɜɧɨ��ɡɚɤɪɟɩɢɜ�ɩɟɬɟɥɶɧɵɟ�ɜɢɧɬɵ�
ɜ� ɭɞɥɢɧɟɧɧɵɯ� ɨɬɜɟɪɫɬɢɹɯ� ɩɟɬɥɢ�ɦɨɠɧɨ� ɜɵɪɨɜɧɹɬɶ� ɟɺ�� ɍɫɬɚɧɨɜɢɬɟ� ɞɜɟɪɶ� ɪɨɜɧɨ�� ɢ� ɪɚɜɧɨɦɟɪɧɨ�
ɩɪɨɢɡɜɟɞɢɬɟ�ɡɚɤɪɟɩɥɟɧɢɟ� 
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5. Ɂɚɩɭɫɤ�ɭɫɬɪɨɣɫɬɜɚ 
ɉɨɞɫɨɟɞɢɧɢɜ� ɩɨɞɚɸɳɢɟ� ɥɢɧɢɢ� �ɝɥ�� 4), ɩɨɞɤɥɸɱɢɜ� ɜɫɟ� ɤɚɛɟɥɢ�� ɜɤɥɸɱɢɬɟ� ɭɫɬɪɨɣɫɬɜɨ� ɨɫɧɨɜɧɵɦ�
ɜɵɤɥɸɱɚɬɟɥɟɦ�(A1). 


ɉɨɫɥɟ� ɜɤɥɸɱɟɧɢɹ� ɤɚɦɟɪɵ� ɜ� ɩɟɪɜɵɣ� ɪɚɡ�� ɜɜɟɞɢɬɟ� ɜ� ɤɨɧɬɪɨɥɥɟɪɟ� ɡɧɚɱɟɧɢɟ� ɜɵɫɨɬɵ� ɧɚɞ� ɭɪɨɜɧɟɦ�
ɦɨɪɹ��ɝɥ��6.5). 


ɇɚɝɪɟɜɚɬɟɥɶɧɵɟ� ɤɚɦɟɪɵ� ɦɨɝɭɬ� ɹɜɥɹɬɶɫɹ� ɢɫɬɨɱɧɢɤɚɦɢ� ɩɨɫɬɨɪɨɧɧɟɝɨ� ɡɚɩɚɯɚ� ɜ� ɩɟɪɜɵɟ� ɞɧɢ�
ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɗɬɨ� ɧɟ� ɹɜɥɹɟɬɫɹ� ɡɚɜɨɞɫɤɢɦ� ɞɟɮɟɤɬɨɦ�� Ⱦɥɹ� ɛɵɫɬɪɨɝɨ� ɭɫɬɪɚɧɟɧɢɹ� ɡɚɩɚɯɚ� ɦɵ�
ɪɟɤɨɦɟɧɞɭɟɦ�ɩɪɨɝɪɟɬɶ�ɤɚɦɟɪɭ�ɧɚ�ɦɚɤɫɢɦɚɥɶɧɨɦ�ɞɥɹ�ɧɟɟ�ɡɧɚɱɟɧɢɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɬɟɱɟɧɢɟ�ɫɭɬɨɤ��
ɭɫɬɚɧɨɜɢɜ�ɟɟ�ɜ�ɯɨɪɨɲɨ�ɩɪɨɜɟɬɪɢɜɚɟɦɨɦ�ɩɨɦɟɳɟɧɢɢ� 


 


5.1 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɣ�ɨɛɡɨɪ�ɞɢɫɩɥɟɣɧɨɝɨ�ɤɨɧɬɪɨɥɥɟɪɚ�ɤɨɧɬɪɨɥɥɟɪ�0%� 


 
 


 


ɉɢɥɨɬɧɚɹ ɥɚɦɩɚ: ɝɨɬɨɜ ɤ ɪɚɛɨɬɟ 


 
EXIT (ɞɥɹ ɜɵɯɨɞɚ ɢɡ ɦɟɧɸ) 


 
Ʉɧɨɩɨɱɧɵɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ (Ɋɟɠɢɦ ɨɠɢɞɚɧɢɹ / ȼɤɥ) 


 


ENTER (ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɜɵɛɨɪɚ) 
 


ɇɚɜɢɝɚɰɢɨɧɧɵɟ ɤɧɨɩɤɢ (ɮɭɧɤɰɢɢ ɨɛɨɡɧɚɱɟɧɵ ɜ ɦɟɧɸ) 


Ƚɥɚɜɧɵɣ�ɜɵɤɥɸɱɚɬɟɥɶ��$�� 


Ɋɢɫɭɧɨɤ�21��Ⱦɢɫɩɥɟɣɧɵɣ�ɤɨɧɬɪɨɥɥɟɪɚ�0%� 


Ⱦɢɫɩɥɟɣɧɵɣ�ɤɨɧɬɪɨɥɥɟɪ�0%��ɩɪɟɞɧɚɡɧɚɱɟɧ�ɞɥɹ�ɭɩɪɚɜɥɟɧɢɹ�ɡɧɚɱɟɧɢɹɦɢ�ɜ�&22 ɢɧɤɭɛɚɬɨɪɟ�� 


x Ʉɚɧɚɥ����Ɍɟɦɩɟɪɚɬɭɪɚ�ɜ °C. 


 CB ����Ⱦɢɚɩɚɡɨɧ�ɨɬ����C ɜɵɲɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɞɨ������C 


 CB 150 / CB �����Ⱦɢɚɩɚɡɨɧ�ɨɬ����C ɜɵɲɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɞɨ������C  


x Ʉɚɧɚɥ����Ʉɨɧɰɟɧɬɪɚɰɢɹ�ɭɝɥɟɤɢɫɥɨɝɨ�ɝɚɡɚ�ɜ�ɨɛ�-���ɞɢɚɩɚɡɨɧ�ɨɬ�0 ɨɛ�-��ɞɨ�20 ɨɛ�-%) 


ɉɪɢ�ɧɚɥɢɱɢɢ�ɨɩɰɢɢ�ɤɨɧɬɪɨɥɹ�O2 ɬɚɤɠɟ� 


x Ʉɚɧɚɥ�4��Ʉɨɧɰɟɧɬɪɚɰɢɹ�ɤɢɫɥɨɪɨɞɚ�ɜ�ɨɛ�-���ɞɢɚɩɚɡɨɧ�ɨɬ�0,2 ɨɛ�-��ɞɨ�95 ɨɛ�-%) 


 


Ɇɨɠɧɨ�ɜɜɨɞɢɬɶ�ɠɟɥɚɟɦɭɸ�ɜɟɥɢɱɢɧɭ�ɡɚɞɚɧɧɵɯ�ɡɧɚɱɟɧɢɣ�ɱɟɪɟɡ�ɦɟɧɸ�ɜ�ɞɢɫɩɥɟɣɧɨɦ�ɤɨɧɬɪɨɥɥɟɪɟ� 


 


 
Ɂɚɞɚɧɧɵɟ�ɩɚɪɚɦɟɬɪɵ� Ɍɟɤɭɳɢɟ�ɩɚɪɚɦɟɬɪɵ� 


Ɋɢɫɭɧɨɤ�22��ɋɬɚɧɞɚɪɬɧɵɣ�ɞɢɫɩɥɟɣ�ɋɬɚɧɞɚɪɬɧɵɣ�ɞɢɫɩɥɟɣ�ɤɨɧɬɪɨɥɥɟɪɚ�0%��ɫ�ɤɨɧɬɪɨɥɟɦ�22 


W X 


&21),* HAND VIEW-> 


EXIT 


  W 


08:43:55    20.12.08 


7(03  °C 25.0 36.8 


CO2 %   5.0   5.0 
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Ɇɨɠɧɨ�ɜɜɨɞɢɬɶ�ɜɟɥɢɱɢɧɭ�ɡɚɞɚɧɧɵɯ�ɡɧɚɱɟɧɢɣ�ɧɚɩɪɹɦɭɸ�ɱɟɪɟɡ ɤɧɨɩɨɱɧɭɸ�ɩɚɧɟɥɶ�ɤɨɧɬɪɨɥɥɟɪɚ�ɢɥɢ�
ɝɪɚɮɢɱɟɫɤɢ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�APT-&20™ 3 'DWD&RQWURO6\VWHP �ɨɩɰɢɹ��ɝɥɚɜɚ�
9.6���ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ�BINDER. 


ɗɬɢ�ɡɚɞɚɧɧɵɟ�ɡɧɚɱɟɧɢɹ�ɢɦɟɸɬ�ɫɢɥɭ�ɞɨ�ɫɥɟɞɭɸɳɟɝɨ�ɢɡɦɟɧɟɧɢɹ�ɜɪɭɱɧɭɸ� 


 


5.2 ɇɚɱɚɥɶɧɵɟ�ɡɚɜɨɞɫɤɢɟ�ɭɫɬɚɧɨɜɤɢ 


ɍɫɬɪɨɣɫɬɜɨ�ɩɨɫɬɚɜɥɹɟɬɫɹ�ɫɨ�ɫɥɟɞɭɸɳɢɦɢ�ɛɚɡɨɜɵɦɢ�ɩɚɪɚɦɟɬɪɚɦɢ� 


x ɍɫɬɚɧɨɜɤɚ�ɬɟɦɩɟɪɚɬɭɪɵ 37 °C  


x Ʉɨɧɰɟɧɬɪɚɰɢɹ�CO2 5 ɨɛ�-%  


x Ʉɨɧɰɟɧɬɪɚɰɢɹ�O2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�O2) 20,7 ɨɛ�-%  


x ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɤɥɚɫɫɚ�3.1 38,5 °C  


x Ɍɟɦɩɟɪɚɬɭɪɚ�ɫɬɟɪɢɥɢɡɚɰɢɢ 187,5 °C  


x Ɂɜɭɤɨɜɚɹ�ɫɢɝɧɚɥɢɡɚɰɢɹ��ɡɭɦɦɟɪ� ɜɤɥɸɱɟɧɚ 


Ɉɬɪɟɝɭɥɢɪɨɜɚɧɧɚɹ� ɡɚɞɚɧɧɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ� ɨɩɪɟɞɟɥɹɟɬ� ɠɟɥɚɟɦɭɸ� ɪɚɛɨɱɭɸ� ɬɟɦɩɟɪɚɬɭɪɭ� ɜɨ�
ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɟ��ɧɚɩɪɢɦɟɪ��ɡɚɞɚɧɧɚɹ�ɜɟɥɢɱɢɧɚ�ɜ�����C  �ɠɟɥɚɟɦɚɹ�ɪɚɛɨɱɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�����C. 
Ɍɨ�ɠɟ�ɫɚɦɨɟ�ɞɟɣɫɬɜɢɬɟɥɶɧɨ�ɢ�ɜ�ɨɬɧɨɲɟɧɢɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�CO2 ɢ�O2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�O2���Ⱦɥɹ�
ɫɬɟɪɢɥɢɡɚɰɢɢ�ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ��ɡɚɞɚɧɧɚɹ�ɜɟɥɢɱɢɧɚ�ɪɚɜɧɚ��������C��ɢ�ɟɺ�ɧɟɥɶɡɹ�ɢɡɦɟɧɹɬɶ 


 
ɉɨɤɚ�ɧɟɬ�ɫɨɨɬɜɟɬɫɬɜɢɹ�ɦɟɠɞɭ�ɮɚɤɬɢɱɟɫɤɨɣ�ɢ�ɡɚɞɚɧɧɨɣ�ɜɟɥɢɱɢɧɨɣ��ɞɟɦɨɧɫɬɪɢɪɭɟɦɵɦɢ�
ɧɚ ɞɢɫɩɥɟɟ��ɧɟɥɶɡɹ�ɝɚɪɚɧɬɢɪɨɜɚɬɶ�ɧɚɞɥɟɠɚɳɭɸ�ɷɤɫɩɥɭɚɬɚɰɢɸ�ɭɫɬɚɧɨɜɤɢ� 


 


 


5.3 Ⱦɟɣɫɬɜɢɹ�ɩɨɫɥɟ�ɨɬɤɪɵɬɢɹ�ɞɜɟɪɢ 


ɉɨɫɥɟ� ɜɤɥɸɱɟɧɢɹ� ɝɥɚɜɧɨɝɨ� ɜɵɤɥɸɱɚɬɟɥɹ� �A��� ɜ� ɩɨɥɨɠɟɧɢɟ� I�� ɫɜɟɱɟɧɢɟ� ɤɨɧɬɪɨɥɶɧɨɣ� ɥɚɦɩɵ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɬɨɦ��ɱɬɨ�ɦɨɞɭɥɶ�ɝɨɬɨɜ�ɤ�ɪɚɛɨɬɟ� 


 
ȼɵɞɟɪɠɢɬɟ����ɫɟɤɭɧɞ�ɩɨɫɥɟ�ɨɬɤɥɸɱɟɧɢɹ�ɤɚɦɟɪɵ�ɧɚɠɚɬɢɟɦ�2II��ɡɚɬɟɦ�ɜɤɥɸɱɢɬɟ�ɤɚɦɟɪɭ�
2Q��ɂɧɚɱɟ�ɦɨɝɭɬ�ɜɨɡɧɢɤɧɭɬɶ�ɩɪɨɛɥɟɦɵ�ɩɪɢ�ɡɚɩɭɫɤɟ�ɤɚɦɟɪɵ��ɧɚ�ɞɢɫɩɥɟɟ�ɩɨɹɜɢɬɫɹ�
ɧɚɞɩɢɫɶ³–1999). 


ȿɫɥɢ�ɝɥɚɜɧɵɣ�ɩɟɪɟɤɥɸɱɚɬɟɥɶ�ɜ�ɩɨɥɨɠɟɧɢɢ�,��ɚ�ɷɤɪɚɧ�ɤɨɧɬɪɨɥɥɟɪɚ�ɧɟ�ɡɚɝɨɪɚɟɬɫɹ��ɤɚɦɟɪɚ�ɧɚɯɨɞɢɬɫɹ�
ɜ� ɫɩɹɳɟɦ� ɪɟɠɢɦɟ� ȼɤɥɸɱɢɬɟ� ɭɫɬɚɧɨɜɤɭ�� ɧɚɠɚɜ� ɤɧɨɩɤɭ� ɪɟɠɢɦɚ� ɨɠɢɞɚɧɢɹ�� ɉɪɢ� ɜɤɥɸɱɟɧɢɢ��
ɤɨɧɬɪɨɥɥɟɪ� ɚɜɬɨɦɚɬɢɱɟɫɤɢ� ɭɫɬɚɧɚɜɥɢɜɚɟɬ� ɬɟɦɩɟɪɚɬɭɪɭ� ɢ� &22 ɧɚ� ɡɚɜɨɞɫɤɢɟ� ɭɫɬɚɧɨɜɤɢ� ɩɨ�
ɭɦɨɥɱɚɧɢɸ��ɝɥɚɜɚ�5.2��ɢɥɢ�ɧɚ�ɩɨɫɥɟɞɧɢɟ�ɜɜɟɞɟɧɧɵɟ�ɡɚɞɚɧɧɵɟ�ɡɧɚɱɟɧɢɹ� 


Ɍɟɦɩɟɪɚɬɭɪɚ� ȼɪɟɦɹ�ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ�ɩɪɢɛɥ����ɱɚɫ� 


CO2�� ɉɪɢɦɟɪɧɨ� ɱɟɪɟɡ� �� ɦɢɧɭɬ�� ɤɨɧɰɟɧɬɪɚɰɢɹ� CO2 ɭɪɚɜɧɨɜɟɲɢɜɚɟɬɫɹ� ɚɜɬɨɦɚɬɢɱɟɫɤɢ� ɞɨ�
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɭɫɬɚɧɨɜɥɟɧɧɨɣ�ɜɟɥɢɱɢɧɵ�ɜ���ɨɛ�-% CO2. 


O2 �ɞɥɹ� ɤɚɦɟɪ� ɫ� ɤɨɧɬɪɨɥɟɦ� O2��� ɉɨɫɥɟ� ɡɚɞɟɪɠɤɢ� ɜ� ��� ɦɢɧɭɬ�� ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ�
ɤɢɫɥɨɪɨɞɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɩɪɢɛɥ�� ɜ� ����� ɨɛ�-���ȼ� ɬɟɱɟɧɢɟ� ɩɟɪɜɵɯ� ���ɦɢɧɭɬ�� ɤɨɧɬɪɨɥɶ�O2 ɧɟ�
ɨɩɪɟɞɟɥɹɟɬɫɹ��Ɂɚɬɟɦ�O2 ɪɟɝɭɥɢɪɭɟɬɫɹ�ɞɨ�ɞɟɦɨɧɫɬɪɢɪɭɟɦɨɣ�ɜɟɥɢɱɢɧɵ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɜ������
ɨɛ�-%. 


 
ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ��ȿɫɥɢ�ɤɥɢɟɧɬ�ɞɨɥɠɟɧ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɤɚɦɟɪɵ�BINDER ɜ�
ɧɟɩɨɞɤɨɧɬɪɨɥɶɧɵɯ�ɫɟɪɜɢɫɧɵɦ�ɢɧɠɟɧɟɪɨɦ�ɭɫɥɨɜɢɹɯ�ɪɚɛɨɬɵ��ɦɵ�ɧɚɫɬɨɹɬɟɥɶɧɨ�
ɪɟɤɨɦɟɧɞɭɟɦ�ɯɪɚɧɢɬɶ�ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɟ�ɨɛɪɚɡɰɚ�ɦɚɬɟɪɢɚɥɚ�ɤɚɤ�ɦɢɧɢɦɭɦ�ɜ�ɞɜɭɯ�
ɤɚɦɟɪɚɯ��ɟɫɥɢ�ɷɬɨ�ɜɨɡɦɨɠɧɨ� 
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6. ɍɫɬɚɧɨɜɤɢ�ɤɨɧɬɪɨɥɥɟɪɚ�0%� 


6.1 ȼɵɛɨɪ�ɹɡɵɤɚ�ɦɟɧɸ 


Ʉɨɧɬɪɨɥɟɪ� Ɇȼ�� ɤɨɧɬɪɨɥɢɪɭɟɬ� ɬɟɦɩɟɪɚɬɭɪɭ, CO2 ɢ� O2 �ɞɥɹ� ɤɚɦɟɪ� ɫ� ɤɨɧɬɪɨɥɟɦ� O2) ɜ� ɤɚɦɟɪɟ. 
Ʉɨɧɬɪɨɥɟɪ� ɨɛɳɚɟɬɫɹ� ɩɨɫɪɟɞɫɬɜɨɦ� ɩɪɨɫɬɵɯ� ɦɟɧɸ� ɧɚ� ɧɟɦɟɰɤɨɦ�� ɚɧɝɥɢɣɫɤɨɦ� ɢɥɢ� ɮɪɚɧɰɭɡɫɤɨɦ�
ɹɡɵɤɟ.  


ȼɨɡɦɨɠɧɨɫɬɶ�ɜɵɛɪɚɬɶ�ɹɡɵɤ�ɦɟɧɸ�ɪɚɡɦɟɳɟɧɚ�ɜ�ɩɨɞɦɟɧɸ�³User-Level” ɦɟɧɸ ³User-Settings”. Ɍɟɩɟɪɶ�
ɜɵɛɟɪɢɬɟ�ɹɡɵɤ�ɩɨɡɢɰɢɟɣ�³/DQJXDJH´� 


 


 User-settings 
Instrument data 
Contrast 
Displ. Power down 
Contin. operation 
User Level 


Safety control. Act            + 36.8°C 
Safety control. Set.              38.5 °C 


29 


 


Ɇɟɧɸ�ɉɨɥɶɡɨɜɚɬɟɥɶ- ɤɨɞ�ɧɨɦɟɪ��1 
�ɡɚɜɨɞɫɤɚɹ�ɭɫɬɚɧɨɜɤɚ� 


 
Ɂɧɚɱɟɧɢɹ�ɤɧɨɩɨɤ�ɩɨɞ�ɷɤɪɚɧɨɦ�ɩɨɤɚɡɚɧɨ�ɩɪɹɦɨ�ɧɚ�ɷɤɪɚɧɟ�ɧɚɞ�ɤɧɨɩɤɚɦɢ� 


 
 


 
ȿɞɢɧɢɰɵ�ɢɡɦɟɪɟɧɢɹ�ɧɟɥɶɡɹ�ɩɨɦɟɧɹɬɶ�ɫ��ɋ�ɜ��)� 


User Level 
Date and time 
Summer time 
Language 
Temperature unit 
Buzzer 
Safety controller 
User-code No. 


English 
°C 


1 


Active 


Sollwert Art 


Offset 


Language 
English 


User-Settings 
08:43:55  15.12.11 


Configuration 2 
Configuration 1 


Parameters 
Choose variation 


08:43:55  15.12.11 


 


Configuration 2 


Parameters 
Choose variation 


Configuration 1 


User-Settings 


&21),* 


4 X 
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6.2 ȼɢɞ�ɷɤɪɚɧɚ�ɤɨɧɬɪɨɥɥɟɪɚ�0%� 


ɋɚɦɵɣ�ɜɟɪɯɧɢɣ�ɭɪɨɜɟɧɶ�ɦɟɧɸ�ɜɤɥɸɱɚɟɬ�ɫɥɟɞɭɸɳɢɟ ɨɤɧɚ: 


x ɋɬɚɧɞɚɪɬɧɵɣ�ɞɢɫɩɥɟɣ� 


x Ɉɤɧɨ�ɫɩɢɫɤɚ�ɫɨɛɵɬɢɣ 


x Ɉɤɧɨ�ɜɵɛɨɪɚ�ɩɚɪɚɦɟɬɪɨɜ�ɡɚɩɢɫɢ�ɢɧɮɨɪɦɚɰɢɢ 


x ɋɬɪɚɧɢɰɚ�ɫ�ɤɨɧɬɚɤɬɧɨɣ�ɢɧɮɨɪɦɚɰɢɟɣ 


ɉɟɪɟɤɥɸɱɟɧɢɟ�ɦɟɠɞɭ�ɷɤɪɚɧɧɵɦ�ɦɟɧɸ�ɜɨɡɦɨɠɧɨ�ɩɪɢ�ɧɚɠɚɬɢɢ�ɤɧɨɩɤɢ� VIEW -> . 


 


ɋɬɚɧɞɚɪɬɧɵɣ�ɞɢɫɩɥɟɣ 


ɋɪɚɜɧɟɧɢɟ�ɬɟɤɭɳɟɣ�ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɝɚɡɚ�
�:��ɫ�ɜɟɥɢɱɢɧɚɦɢ�ɡɚɞɚɧɧɵɯ�ɡɧɚɱɟɧɢɣ��;� 


 


Ɉɤɧɨ�ɫɩɢɫɤɚ�ɫɨɛɵɬɢɣ 


ȼ�ɷɬɨɦ�ɨɤɧɟ�ɦɨɠɧɨ�ɩɪɨɫɦɨɬɪɟɬɶ�ɫɨɫɬɨɹɧɢɟ�ɤɚɦɟɪɵ�ɩɨ����
ɩɨɫɥɟɞɧɢɦ�ɫɨɛɵɬɢɹɦ� 


 


Ɉɤɧɨ�ɜɵɛɨɪɚ�ɩɚɪɚɦɟɬɪɨɜ�ɡɚɩɢɫɢ�ɢɧɮɨɪɦɚɰɢɢ 
ɇɚ�ɞɜɭɯ�ɤɪɢɜɵɯ�ɝɪɚɮɢɤɚ�ɨɬɨɛɪɚɠɚɟɬɫɹ�ɡɧɚɱɟɧɢɹ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɝɚɡɚ�ɜ�ɤɚɦɟɪɟ�ɨɛɡɨɪ�
ɩɨɫɥɟɞɧɢɯ�������ɢɡɦɟɪɟɧɢɣ�ɜɫɟɯ�ɩɚɪɚɦɟɬɪɨɜ�ɧɚ�
ɞɢɫɩɥɟɟ�ɢɫɬɨɪɢɢ�� 


ɂɧɬɟɪɜɚɥ�ɡɚɩɢɫɢ�ɩɨɤɚɡɚɧɢɣ�ɦɨɠɟɬ�ɢɡɦɟɧɹɬɶɫɹ�ɨɬ���ɫ�ɞɨ�
����ɫɭɬɨɤ� 


ɍɬɨɥɳɚɸɳɚɹɫɹ�ɥɢɧɢɹ�ɫɩɪɚɜɚ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɨɬɤɪɵɜɚɧɢɟ�
ɞɜɟɪɟɣ� 


 


ɋɬɪɚɧɢɰɚ�ɫ�ɤɨɧɬɚɤɬɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ 


Ʌɟɝɤɢɣ�ɞɨɫɬɭɩ�ɤ�ɫɟɪɜɢɫɧɨɣ�ɫɥɭɠɛɟ�%,1'(5� 


08:43:55  20.10.11 


Service Hotline 
International:   +49 7462 205 555 
86$�7ROO�)UHH����������������� 
                   or +1 631 224 4340 


: +7 495 988 1517   ɊɨɫɫɢɹɢɋɇȽ    
service@binder-world.com 
www.binder-world.com 


&21),* VIEW-> 


Best conditions for your success 


&21),* VIEW-> 


08:58:55 04.12.11 


18:09:0
0 


17:09:0
0 


16.09:0
0  H 


+29.4 °C 5.1 %  30.4 % 


&21),* LKQUIT VIEW -> 


08:43:58  04.12.11 


Event list 


04.12
: 


�����������������������'225�23(1�����������������������2)) 
04.12.08   09:40:01    DOOR OPEN                       ON 
04.12.08   09:35:17    &2��������������������������������������2)) 
04.12.08   09:28:20    CO2                                     ON 


�����������������7(03(5$785(�/,0,7��������2)) 
�����������������������7(03(5$785(�/,1,7��������21 
�����������������������1(:�&21),*85$7,21 
04.12.08   07:12:25    ! CO2-6(1625�������������������2)) 
04.12.08   07:11:03    ! CO2-SENSOR !                 ON 
0 4.12.08   07:10:30    POWER ON 


08:43:58  04.12.11 
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6.3 Ɏɭɧɤɰɢɢ�ɦɟɧɸ�³8VHU-settings” 


 User-settings 
Instrument data 
Contrast 
Displ. Power down 
Contin. operation 
User Level 


Safety control. Act         +   36.8  °C 
Safety control. Set.        +   39.0  °C 


29 


  
 
Instrument data �Ⱦɚɧɧɵɟ�ɚɩɩɚɪɚɬɚ� 


x Instrument Name (ɂɦɹ) 


ȼɵ�ɦɨɠɟɬɟ�ɜɜɟɫɬɢ�ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ�ɢɦɹ�ɢɧɤɭɛɚɬɨɪɚ�CO2. 


x Address (Ⱥɞɪɟɫ) 


ȼɵ�ɦɨɠɟɬɟ�ɜɜɟɫɬɢ�ɚɞɪɟɫ���-����ɞɥɹ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�APT-&20™. 


ȼɫɟ�ɨɫɬɚɥɶɧɵɟ�ɭɫɬɚɧɨɜɤɢ�ɩɪɟɞɧɚɡɧɚɱɟɧɵ�ɞɥɹ�ɫɟɪɜɢɫɧɵɯ�ɰɟɥɟɣ. 


 
Contrast �Ʉɨɧɬɪɚɫɬɧɨɫɬɶ�� 
(ɇɢɤɚɤɨɣ�ɮɭɧɤɰɢɢ)  


 
Displ. power down �ɋɧɢɠɟɧɢɟ�ɧɚɩɪɹɠɟɧɟɢ� 


x Switch off event �Ɉɬɤɥɸɱɟɧɢɟ� 


ɇɟ�ɧɚɞɨ�ɦɟɧɹɬɶ�Waiting period �ɩɟɪɢɨɞ�ɨɠɢɞɚɧɢɹ� 


x Waiting period �ɉɟɪɢɨɞ�ɨɠɢɞɚɧɢɹ� 


ɉɨ� ɩɪɨɲɟɫɬɜɢɢ� ɜɜɟɞɟɧɧɨɝɨ ɡɞɟɫɶ� ɜɪɟɦɟɧɢ� ɷɤɪɚɧ�� ɞɢɫɩɥɟɣ� ɩɨɝɚɫɧɬ�� ɟɫɥɢ� ɜɪɟɦɹ� ɧɚɯɨɞɢɬɫɹ� ɡɚ�
ɩɪɟɞɟɥɚɦɢ�ɜɪɟɦɟɧɢ�ɪɚɛɨɬɵ�ɢɡ�ɦɟɧɸ�³Contin. operation”. 


 
Contin. operation �ɉɪɨɞɨɥɠɟɧɟɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� 
ȼɵ� ɦɨɠɟɬɟ� ɜɜɟɫɬɢ� ɜɪɟɦɹ� ɜ� ɬɟɱɟɧɢɟ� ɤɨɬɨɪɨɝɨ� ɷɤɪɚɧ� ɛɭɞɟɬ� ɚɤɬɢɜɧɵɦ�� ȼɧɟ� ɷɬɨɝɨ� ɜɪɟɦɟɧɢ� ɷɤɪɚɧ�
ɚɜɬɨɦɚɬɢɱɟɫɤɢ� ɫɬɚɧɟɬ� ɬɟɦɧɵɦ�� ȿɝɨ� ɢɧɚɤɬɢɜɢɪɨɜɚɬɶ� ɧɚɠɚɬɢɟɦ� ɥɸɛɨɣ� ɤɥɚɜɢɲɢ�� ɉɨ� ɩɪɨɲɟɫɬɜɢɢ�
ɜɪɟɦɟɧɢ��ɜɜɟɞɟɧɧɨɦ�ɜ�Disp.power down��ɨɧ�ɫɧɨɜɚ�ɩɨɝɚɫɧɟɬ 


 
User Level �Ɇɟɧɸ�ɩɨɥɶɡɨɜɚɬɟɥɹ� 


ȼɵ�ɦɨɠɟɬɟ�ɩɨɩɚɫɬɶ�ɜ�ɦɟɧɸ�³User Level´��ɝɥ��6.4), ɜɜɟɞɹ�ɩɚɪɨɥɶ��Ɂɚɜɨɞɫɤɨɟ�ɡɧɚɱɟɧɢɟ�ɩɚɪɨɥɹ��������
ȿɝɨ�ɦɨɠɧɨ�ɢɡɦɟɧɢɬɶ��³user code´��ɜ�Ɇɟɧɸ�ɩɨɥɶɡɨɜɚɬɟɥɹ��³User Level”). 


 
Safety control.Set �ɍɫɬɚɧɨɜɤɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɤɨɧɬɪɨɥɥɟɪɚ� 
ɉɨɤɚɡɚɧɵ�ɪɚɡɪɟɲɟɧɧɵɟ�ɩɪɟɞɟɥɵ�ɡɚɳɢɬɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɩɪɟɜɵɲɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ��ɫɦ��Ƚɥɚɜɭ�7.2) 
Ɂɞɟɫɶ�ɢɯ�ɢɡɦɟɧɢɬɶ�ɧɟɥɶɡɹ� 


 
Safety control.Act �Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ� 


ɉɨɤɚɡɚɧɨ�ɡɧɚɱɟɧɢɟ�ɜɬɨɪɨɝɨ�ɧɟɡɚɜɢɫɢɦɨɝɨ�ɞɚɬɱɢɤɚ�ɬɟɦɩɟɪɚɬɭɪɵ�ɡɚɳɢɬɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɩɪɟɜɵɲɟɧɢɹ�
ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɧɨ� ɨɬɫɥɟɠɢɜɚɟɬɫɹ� ɭɫɬɪɨɣɫɬɜɨɦ� ɡɚɳɢɬɵ� ɢ� ɫɪɚɜɧɢɜɚɟɬɫɹ� ɫ� ɪɚɡɪɟɲɟɧɧɵɦɢ�
ɩɪɟɞɟɥɚɦɢ. 
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6.4 Ɏɭɧɤɰɢɢ�ɦɟɧɸ�³8VHU�/HYHO´��Ɇɟɧɸ�ɩɨɥɶɡɨɜɚɬɟɥɹ� 


User Level
Date and time
Summer time
Language
Temperature unit
Buzzer
Safety controller
User-code No.


English
°C


1


Active


  
 


 
Date DQG�7LPH��Ⱦɚɬɚ ɢ ɜɪɟɦɹ) 


ȼɜɟɞɢɬɟ ɪɟɚɥɶɧɨɟ ɜɪɟɦɹ ɢ ɞɚɬɭ ɞɥɹ ɡɚɩɢɫɢ ɢɡɦɟɪɟɧɢɣ. Ⱦɚɧɧɵɟ ɡɚɩɢɫɵɜɚɸɬɫɹ ɤɨɧɬɪɨɥɥɟɪɨɦ ɫ 
ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ ɡɚɩɢɫɢ (ɝɥ. 6.6) ȼɪɟɦɹ�ɨɬɫɱɢɬɵɜɚɟɬɫɹ�ɞɚɠɟ��ɤɨɝɞɚ�ɩɪɢɛɨɪ�ɜɵɤɥɸɱɟɧ 


 
Summer time �ɥɟɬɧɟɟ�ɜɪɟɦɹ� 


ȼɪɟɦɹ�ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ�ɧɚ�ɨɞɢɧ�ɱɚɫ�ɜɩɟɪɟɞ�ɜ�ɥɟɬɧɢɣ�ɩɟɪɢɨɞ�� 


Ⱥɤɬɢɜɢɪɨɜɚɧɢɟ�ɥɟɬɧɟɝɨ�ɜɪɟɦɟɧɢ: 


x Off �ɜɵɤɥɸɱɟɧ���ɉɟɪɟɯɨɞ�ɧɚ�ɥɟɬɧɢɟ�ɜɪɟɦɹ�ɨɬɤɥɸɱɟɧ� 


x User timed: ɦɨɠɟɬ�ɛɵɬɶ�ɡɚɞɚɧɨ�ɧɚɱɚɥɨ�ɢ�ɤɨɧɟɰ�ɞɥɹ�ɥɟɬɧɟɝɨ�ɜɪɟɦɟɧɢ� 


x Automatic�� ɩɟɪɟɯɨɞ� ɧɚ� ɥɟɬɧɟɟ� ɜɪɟɦɹ� ɞɥɹ� ɰɟɧɬɪɚɥɶɧɨɣ� ȿɜɪɨɩɵ� ɧɟ� ɜɨɡɦɨɠɟɧ��ɥɟɬɧɟɟ� ɜɪɟɦɹ�
ɧɚɱɢɧɚɟɬɫɹ�ɫ�ɩɨɫɥɟɞɧɟɝɨ�ɜɨɫɤɪɟɫɟɧɶɹ�ɦɚɪɬɚɢ�ɞɥɢɬɫɹ�ɞɨ�ɩɨɫɥɟɞɧɟɝɨ�ɜɨɫɪɟɫɟɧɶɹ�ɨɤɬɹɛɪɹ�� 


 
Language �ɹɡɵɤ� 
ȼɵ�ɦɨɠɟɬɟ�ɜɵɛɪɚɬɶ�ɨɞɢɧ�ɢɡ�ɬɪɟɯ�ɹɡɵɤɨɜ��ɧɟɦɟɰɤɢɣ��ɚɧɝɥɢɣɫɤɢɣ�ɢɥɢ�ɮɪɚɧɰɭɡɫɤɢɣ��ɝɥ. 6.1). 


Temperature XQLW��ɟɞɢɧɢɰɵ�ɢɡɦɟɪɟɧɢɹ�� 


 
ɇȿ�ɦɟɧɹɬɶ�ɟɞɢɧɢɰɵ�ɢɡɦɟɪɟɧɢɹ�ɫ��ɋ�ɜ��)� 


 
%X]]HU��ɡɜɭɤɨɜɨɣ�ɫɢɝɧɚɥ� 


x Inactive – ɜ ɫɥɭɱɚɟ ɨɲɢɛɤɢ ɧɟ ɛɭɞɟɬ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ (ɝɥ. 8).  


x Active – ɡɜɭɤɨɜɚɹ�ɫɢɝɧɚɥɢɡɚɰɢɹ�ɜɤɥɸɱɢɬɫɹ�ɩɪɢ�ɨɲɢɛɤɟ��ɝɥ��8). 


 
6DIHW\�FRQWUROOHU��Ȼɟɡɨɩɚɫɧɨɫɬɶ�ɤɨɟɧɬɪɨɥɥɟɪɚ� 


ȼɜɟɞɢɬɟ� ɪɚɡɪɟɲɟɧɧɵɟ� ɩɪɟɞɟɥɵ� ɩɪɟɜɵɲɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɍɫɬɚɧɨɜɤɢ� ɤɨɧɬɪɨɥɟɪɚ� ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɨɩɢɫɚɧɵ�ɞɚɥɟɟ��ɝɥ. 7.2). 


 
User-&RGH�1R��Ʉɨɞ�ɩɨɥɶɡɨɜɚɬɟɥɹ� 
ɑɬɨɛɵ�ɢɡɦɟɧɢɬɶ�ɩɚɪɨɥɶ�ɩɨɥɶɡɨɜɚɬɟɥɹ��³XVHU�FRGH´� ɜɨɣɞɢɬɟ�ɜ�ɦɟɧɸ�³8VHU�VHWWLQJV´��ɍɫɬɚɧɨɜɥɟɧɧɵɣ�
ɧɚ�ɡɚɜɨɞɟ�ɩɚɪɨɥɶ������� 


 
Ɂɚɩɨɦɧɢɬɟ�ɧɨɜɵɣ�ɩɚɪɨɥɶ�ɩɨɥɶɡɨɜɚɬɟɥɹ�Ȼɟɡ�ɩɚɪɨɥɹ�ɧɟ�ɛɭɞɟɬ�ɞɨɫɬɭɩɚ�ɜ�ɦɟɧɸ 
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6.5 ȼɜɨɞ�ɭɪɨɜɧɹ�ɦɨɪɹ 


 


ɉɨɫɥɟ�ɩɟɪɜɨɝɨ�ɜɤɥɸɱɟɧɢɹ�ɢɧɤɭɛɚɬɨɪɚ��ɜɜɟɞɢɬɟ�ɜɵɫɨɬɭ�
ɦɟɫɬɚ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɧɚɞ� ɭɪɨɜɧɟɦ� ɦɨɪɹ� ɜ� ɤɨɧɬɪɨɥɥɟɪ�
0%�� 


Ⱦɚɧɧɵɣ� ɜɜɨɞ� ɫɥɭɠɢɬ� ɞɥɹ� ɤɨɪɪɟɤɬɢɪɨɜɤɢ� ɪɚɫɱɟɬɚ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� &22 ɜ� ɨɛ�-�� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɢɡɦɟɪɟɧɢɹ�ɩɚɪɰɢɚɥɶɧɨɝɨ�ɞɚɜɥɟɧɢɹ�� 


Ⱦɚɧɧɚɹ� ɧɚɫɬɪɨɣɤɚ� ɫɨɯɪɚɧɹɟɬɫɹ� ɩɨɫɥɟ� ɨɬɤɥɸɱɟɧɢɹ�
ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ� 


ɉɪɨɰɟɞɭɪɚ� 


ȼ�ɫɬɚɧɞɚɪɬɧɨɦ�ɞɢɫɩɥɟɟ��ɧɚɠɦɢɬɟ�ɤɧɨɩɤɭ�³PHQX´�ɱɬɨɛɵ�
ɜɨɣɬɢ�ɜ�ɦɟɧɸ�&%� 


ȼɜɟɞɢɬɟ�ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ�ɤɨɞ  
�ɡɚɜɨɞɫɤɚɹ�ɭɫɬɚɧɨɜɤɚ�������� 


ȼɜɟɞɢɬɟ� ɡɧɚɱɟɧɢɟ� ɜɵɫɨɬɵ� ɜ� ɦɟɬɪɚɯ� >ɦ@� ɜ� ɩɨɥɟ� ³(QWHU�
VHWSRLQW´� �ȼɜɟɞɢɬɟ� ɡɚɞɚɧɧɨɟ� ɡɧɚɱɟɧɢɟ��� ɉɨɞɬɜɟɪɞɢɬɟ�
ɤɧɨɩɤɨɣ� (17(5� �ȼȼɈȾ�� ɢ� ɜɵɣɞɢɬɟ� ɢɡ� ɦɟɧɸ� ɤɧɨɩɤɨɣ�
(;,7��ȼɕɏɈȾ�� 


ɋɨɨɬɧɨɲɟɧɢɟ�ɮɭɬɨɜ�>ɮɬ@�ɤ�ɦɟɬɪɚɦ�>ɦ@��>ɦ@� ��������
>ɮɬ@��ɫɦ��ɝɥ��16.7). 
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6.6 Ƚɪɚɮɢɱɟɫɤɨɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɢɡɦɟɪɟɧɢɣ��ɮɭɧɤɰɢɹ�ɫɚɦɨɩɢɫɰɚ� 


ɗɬɨɬ� ɫɩɨɫɨɛ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɞɚɧɧɵɯ� ɩɨɞɨɛɟɧ� ɞɢɚɝɪɚɦɦɧɨɦɭ� ɫɚɦɨɩɢɫɰɭ� ɢ� ɩɨɡɜɨɥɹɟɬ� ɜɵɛɢɪɚɬɶ�
ɥɸɛɨɣ�ɧɚɛɨɪ�ɢɡɦɟɪɟɧɧɵɯ�ɞɚɧɧɵɯ�ɜ�ɥɸɛɨɣ�ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ�ɢɡ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɝɨ�ɩɟɪɢɨɞɚ� 


Ɉɛɵɱɧɵɣ�ɜɢɞ�ɷɤɪɚɧɚ�� 


 


ȼ� ɜɟɪɯɧɟɦ� ɥɟɜɨɦ� ɭɝɥɭ� ɷɤɪɚɧɚ�� ɨɬɨɛɪɚɠɚɟɬɫɹ�
ɮɚɤɬɢɱɟɫɤɚɹ�ɞɚɬɚ�ɢ�ɜɪɟɦɹ�ɨɬɨɛɪɚɠɟɧɚ. 


Ɍɟɤɭɳɢɟ�ɜɟɥɢɱɢɧɵ�ɬɟɦɩɟɪɚɬɭɪɵ�> °C@��&22 >�@ɢ O2 
>�@� �ɞɥɹ� ɤɚɦɟɪ� ɫ� ɤɨɧɬɪɨɥɟɦ� 22) ɩɨɤɚɡɵɜɚɸɬɫɹ�
ɧɢɠɟ. 


ɒɤɚɥɚ: 


Ɍɟɦɩɟɪɚɬɭɪɵ: 0 °C ɞɨ 200 °C 


CO2����ɨɛ�-% ɞɨ ���ɨɛ�-%  


O2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22�����ɨɛ�-% ɞɨ ����ɨɛ�-
%  


ȿɫɥɢ� ɨɬɤɪɵɬɚ� ɞɜɟɪɶ�� ɷɬɨ� ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ� ɫ�
ɩɪɚɜɨɣ�ɫɬɨɪɨɧɵ�ɜ�ɜɢɞɟ�ɭɬɨɥɳɚɸɳɟɣɫɹ�ɥɢɧɢɢ� 


ɉɟɪɟɤɥɸɱɟɧɢɟ�ɦɟɠɞɭ�ɪɚɡɥɢɱɧɵɦ�ɜɢɞɨɦ�
ɩɪɟɞɫɬɚɜɥɟɧɢɣ�ɢɧɮɨɪɦɚɰɢɢ�ɜɨɡɦɨɠɧɨ�ɩɪɢ�
ɧɚɠɚɬɢɢ�ɤɧɨɩɤɢ� .  
ȼɡɚɜɢɫɢɦɨɬɢ� ɨɬ� ɭɫɬɚɧɜɨɥɟɧɧɨɝɨ� ɜɢɞɚ�
ɢɡɨɛɪɚɠɟɧɢɹ�ɤɧɨɩɤɢ�ɬɢɩɚ�


08:43:55  20.10.09


Service Hotline
International:   +49 7462 205 555
86$�7ROO�)UHH�����������������
                   or +1 631 224 4340


: +7 495 988 1517
 


Ɋɨɫɫɢɹ ɢ ɋɇȽ  


service@binder-world.com
www.binder-world.com


&21),* VIEW->VIEW->


Best conditions for your success  ɦɨɝɭɬ�ɨɫɬɚɜɚɬɶɫɹ�
ɧɟɜɢɞɢɦɵɦɢ� 


ɗɤɪɚɧ�ɯɪɨɧɨɥɨɝɢɢ�ɫɨɛɵɬɢɣ�� 


 


ɇɚɠɦɢɬɟ�
08:43:55  20.10.09


Service Hotline
International:   +49 7462 205 555
86$�7ROO�)UHH�����������������
                   or +1 631 224 4340


: +7 495 988 1517
 


Ɋɨɫɫɢɹ ɢ ɋɇȽ  


service@binder-world.com
www.binder-world.com


&21),* VIEW->VIEW->


Best conditions for your success   ɏɪɨɧɨɥɨɝɢɹ��ɉɨɹɜɢɬɫɹ�ɪɨɡɨɜɚɹ�
ɥɢɧɢɹ��Ɇɨɠɧɨ�ɩɟɪɟɡɚɩɢɫɚɬɶ�ɞɚɧɧɵɟ�
ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɩɪɨɦɟɠɭɬɤɚ� 
ȼ�ɥɟɜɨɣ�ɱɚɫɬɢ�ɷɤɪɚɧɚ��ɬɟɩɟɪɶ�ɨɬɨɛɪɚɠɚɟɬɫɹ�ɞɚɬɚ�ɢ�
ɜɪɟɦɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ�ɩɨɥɨɠɟɧɢɸ�ɤɭɪɫɨɪɚ 
ɇɢɠɟ�� ɬɟɤɭɳɢɟ� ɜɟɥɢɱɢɧɵ� ɬɟɦɩɟɪɚɬɭɪɵ� CO2 ɢ O2 
�ɞɥɹ� ɤɚɦɟɪ� ɫ� ɤɨɧɬɪɨɥɟɦ� O2) ɜ� ɱɢɫɥɨɜɨɦ� ɢ�
ɝɪɚɮɢɱɟɫɤɨɦ�ɜɢɞɟ. 


ɉɟɪɟɦɟɳɟɧɢɟ�ɤɭɪɫɨɪɚ�ɫ�ɩɨɦɨɳɶɸ�ɫɬɪɟɥɨɤ� 
Ʉɧɨɩɤɚ�ɫɨɫɬɪɟɥɨɱɤɨɣ�ɬɨɱɧɚɹ�ɧɚɫɬɪɨɣɤɚ 
Ⱦɜɨɣɧɨɟ�ɧɚɠɚɬɢɟ�ɫɬɪɟɥɨɱɟɤ��ɜɟɪɯ�ɧɢɡ�ɫɬɪɚɧɢɰɵ� 


ɂɫɩɨɥɶɡɭɹ�ɢɧɫɬɪɭɦɟɧɬ��ɥɭɩɚ���
Benutzer-Ebene
Datum und Uhrzeit
Sommerzeit
Landessprache
Temperatureinheit
Summer
Überwachungsregler
Benutzer-CodeNr.


Deutsch
°C


1


Aktiv ��ɦɨɠɧɨ�ɭɜɟɥɢɱɢɬɶ�ɢɥɢ�ɭɦɟɧɶɲɢɬɶ�ɦɚɫɲɬɚɛ�ɨɬɨɛɪɚɠɟɧɢɹ: 


ɏɪɨɧɨɥɨɝɢɹ-ɮɭɧɤɰɢɢ��ɥɭɩɵ�: 


 


 


 


ɍɜɟɥɢɱɢɜɚɸɳɢɟ�ɤɧɨɩɤɢ�  ��ɍɜɟɥɢɱɢɬɶ�
ɢ�ɭɦɟɧɶɲɢɬɶ���ɨɬɧɨɫɢɬɫɹ�ɢ�ɤ�ɩɟɪɢɨɞɚɦ�ɫɨɛɵɬɢɣ�� 
ȼɨɡɜɪɚɬ� ɤ� ɨɛɪɚɬɧɨɦɭ� ɞɢɫɩɥɟɸ� ɱɟɪɟɡ� ɧɚɠɚɬɢɟ�


H . 


11:32:14 17.12.11 


11:06:00 


10.06:00 


 DOOR 


12:06:00 


TEM
P 


O2 
CO2 


0.0 
0.0 
0.0 +200.0 


+100.0 
+20.0 


11:32:14 17.12.11 


12:06:00 


11:06:00 


10.06:00 


+29.4 °C 5.1 %  30.4 % 


&21),* VIEW-> 


18:58:55 17.12.11 


18:09:00 


17:09:00 


16.09:00  
H 


+29.4 °C 5.1 %  30.4 % 
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Ɇɨɠɧɨ�ɜɪɭɱɧɭɸ�ɜɜɟɫɬɢ�ɞɚɬɭ��ɞɚɧɧɵɟ�ɩɨ�ɤɨɬɨɪɨɣ�ɬɪɟɛɭɟɬɫɹ�ɩɪɨɫɦɨɬɪɟɬɶ��ȼɨɡɜɪɚɬ�ɤ�
ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ�ɜɢɞɭ�ɩɪɨɢɫɯɨɞɢɬ�ɩɪɢ�ɧɚɠɚɬɢɢ�ɥɸɛɨɣ�ɤɧɨɩɤɢ� 


 


 


 


ɇɚɠɦɢɬɟ ��Ɉɬɤɪɨɟɬɫɹ�ɨɤɧɨ³&XUVRU�SRVLWLRQ´ɞɥɹ�
ɜɜɨɞɚ�ɞɚɬɵ�ɢ�ɜɪɟɦɟɧɢ� 
 
ɍɫɬɚɧɨɜɢɬɟ� ɜɪɟɦɹ� ɢ� ɞɚɬɭ� ɧɚɠɚɬɢɟɦ� ɫɬɪɟɥɨɱɟɤ� ɢ�
ɩɨɞɬɜɟɪɞɢɬɟ�ɧɚɠɚɬɢɟɦ�ENTER. 


 


 


 


Ɍɟɩɟɪɶ�ɭ�ȼɚɫ�ɟɫɬɶ�ɞɨɫɬɭɩ�ɤ�ɥɸɛɵɦ�ɞɚɧɧɵɦ��ɤɨɬɨɪɵɟ�
ɧɟɨɛɯɨɞɢɦɨ�ɩɟɪɟɡɚɩɢɫɚɬɶ��ɍɫɬɚɧɨɜɢɬɟ�ɜɪɟɦɹ�ɢ�ɞɚɬɭ�
ɧɚɠɚɬɢɟɦ�ɫɬɪɟɥɨɱɟɤ�ɢ�ɩɨɞɬɜɟɪɞɢɬɟ�ɧɚɠɚɬɢɟɦ�(17(5� 
 
ɇɚɠɦɢɬɟ�  . 


 


ɗɤɪɚɧ�ɯɪɨɧɨɥɨɝɢɣ�ɢ�ɨɩɪɟɞɟɥɟɧɧɵɣ�ɩɪɨɦɟɠɭɬɨɤ�ɜɪɟɦɟɧɢ� 


 


 
ȼ� ɜɟɪɯɧɟɦ� ɥɟɜɨɦ� ɭɝɥɭ� ɷɤɪɚɧɚ�� ɨɬɨɛɪɚɠɚɟɬɫɹ�
ɮɚɤɬɢɱɟɫɤɚɹ�ɞɚɬɚ�ɢ�ɜɪɟɦɹ�ɨɬɨɛɪɚɠɟɧɚ. 


ɇɢɠɟ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɡɧɚɱɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ� >� �C@��
CO2 >�@ɢ� O2 >�@� �ɞɥɹ� ɤɚɦɟɪ� ɫ� ɤɨɧɬɪɨɥɟɦ� O2) 
ɨɬɨɛɪɚɠɚɸɬɫɹ�ɜ�ɱɢɫɥɨɜɨɦ�ɢ�ɝɪɚɮɢɱɟɫɤɨɦ�ɜɢɞɟ� 


 
Ʉɭɪɫɨɪ�ɨɬɨɛɪɚɠɚɟɬ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�ɡɧɚɱɟɧɢɟ� 


 


 


Ɉɬɨɛɪɚɠɟɧɢɟ� ɢɧɮɨɪɦɚɰɢɢ� ɧɚ� ɝɪɚɮɢɤɟ� ɡɚɜɢɫɢɬ� ɨɬ� ɡɚɞɚɧɧɨɝɨ� ɩɨɥɶɡɨɜɚɬɟɥɟɦ� ɢɧɬɟɪɜɚɥɚ� ɡɚɩɢɫɢ��
Ɉɪɢɟɧɬɢɪɨɜɚɬɶɫɹ�ɦɨɠɧɨ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɢɜɟɞɟɧɧɨɣ�ɧɢɠɟ�ɬɚɛɥɢɰɵ� 


ɂɧɬɟɪɜɚɥ�ɡɚɩɢɫɢ ɇɚɤɚɩɥɢɜɚɟɦɚɹ�ɢɧɮɨɪɦɚɰɢɹ 
 �ɱɚɫɵ� �ɞɧɢ� 


��ɫ 60 2,5 
���ɫ 120 5 
��ɦɢɧ 720 30 
��ɦɢɧ 3600 150 
���ɦɢɧ 7200 300 


 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɪɢ�ɭɫɬɚɧɨɜɤɟ�ɫɤɨɪɨɫɬɢ�ɫɨɯɪɚɧɟɧɢɹ�ɩɚɦɹɬɶ�ɫɬɢɪɚɟɬɫɹ�� 
Ɇɨɠɧɨ�ɩɨɬɟɪɹɬɶ�ɢɧɮɨɪɦɚɰɢɸ� 
¾ ɉɨɷɬɨɦɭ�ɢɡɦɟɧɹɬɶ�ɫɤɨɪɨɫɬɶ�ɫɨɯɪɚɧɟɧɢɹ�ɦɨɠɧɨ�ɬɨɥɶɤɨ��ɤɨɝɞɚ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ�


ɞɚɧɧɵɟ�ɛɨɥɶɲɟ�ɧɟ�ɧɭɠɧɵ 


19:30:00 10.12.11 


19:00:00 


18:00:00 


 DOOR 


20:00:00 


TEM
P 


O2 
CO2 


0.0 
0.0 
0.0 +200.0 


+100.0 
+20.0 
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11:06:00 
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X 


Position curseur 
Heure                 11:32:14 
Date                  17.01.02 


X 


Cursor position 
Time                  11:32:14 
Date                  17.12.11 


Grenzwert Offse
t 


Date 
10.12.11 


11:32:14 17.12.11 


11:06:00 


10.06:00 


 DOOR 


12:06:00 
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X 


Cursor position 
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6.6.1 ɍɫɬɚɧɨɜɤɚ�ɯɪɚɧɟɧɢɹ�ɞɚɧɧɵɯ 


  
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


ȼɜɟɞɢɬɟ� ɫɤɨɪɨɫɬɶ� ɫɨɯɪɚɧɟɧɢɹ� ɫɬɪɟɥɤɚɦɢ� ɢ 
ɩɨɞɬɜɟɪɞɢɬɟ�(17(5�� 


ɑɬɨɛɵ�ɜɵɣɬɢ�ɢɡ�ɷɬɨɝɨ�ɦɟɧɸ��ɧɚɠɦɢɬɟ�ɧɟɫɤɨɥɶɤɨ�
ɪɚɡ�(;,7� 


 


Configuration 1 
Diagram view 
Feed view 
Event tracks 
Datalogging 
Interface 
Analog view 


Time/div 


Sollwert Art   Storage rate 


EXIT 


Datalogging 
Normal operation 
Event operation 
Timed operation 


Normal operation 
Store status 
Store value 


s 


Storage rate 
Actual val. 


60s 


On 


  &21),* 


User-Settings 
Configuration 2 


Configuration 1 
Parameters 


Choose variation 


Parameters 
Choose variation 


2 X   


3 X   


����������������� 


����������������� 


2 X 


User-Settings 
Configuration 2 


Configuration 1 


Grenzwert   Offset   


User-&RGH�" 
+00001 1 X 
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6.7 ȼɜɨɞ�ɜɟɥɢɱɢɧ�ɡɚɞɚɧɧɵɯ�ɡɧɚɱɟɧɢɣ 


 
ɉɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɭɫɬɚɧɨɜɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, CO2 ɢ O2 (ɞɥɹ ɤɚɦɟɪ ɫ ɤɨɧɬɪɨɥɟɦ O2) 


 
ɋɬɪɟɥɤɢ�ɞɥɹ�
ɜɜɨɞɚ�ɡɧɚɱɟɧɢɣ 


ɋɬɪɟɥɤɚ�ɫɞɜɢɝɚ�ɞɟɫɹɬɢɱɧɨɣ�ɬɨɱɤɢ 


6.7.1 Ⱦɢɚɩɚɡɨɧɵ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ 


Ɍɟɦɩɟɪɚɬɭɪɚ CB 53: 5 °C ɨɬ�� °C ɜɵɲɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɞɨ���� °C  
&%�������&%������ɨɬ�� °C ɜɵɲɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɞɨ���� °C 


ɍɝɥɟɤɢɫɥɵɣ�ɝɚɡ ��ɨɛ�-��ɞɨ����ɨɛ�-%  
Ʉɢɫɥɨɪɨɞ �ɞɥɹ�ɤɚɦɟɪ�
ɫ�ɤɨɧɬɪɨɥɟɦ�22) 


����ɨɛ�-��ɞɨ����ɨɛ�-%  


 


 
ȼɜɟɞɢɬɟ�ɢ�ɨɬɪɟɝɭɥɢɪɭɣɬɟ³Limit´�ɜ�ɤɨɧɬɪɨɥɥɟɪ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɤɚɠɞɵɣ�ɪɚɡ�ɩɪɢ�ɫɦɟɧɟ�
ɩɚɪɚɦɟɬɪɨɜ�ɬɟɦɩɟɪɚɬɭɪɵ��ɝɥ��7.2���ɍɫɬɚɧɨɜɢɬɟ�ɡɚɞɚɧɧɨɟ�ɡɧɚɱɟɧɢɟ�ɧɚ�
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɦ�ɤɨɧɬɪɨɥɥɟɪɟ�ɩɪɢɦɟɪɧɨ�ɧɚ�� °C ɜɵɲɟ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɤɨɧɬɪɨɥɥɟɪɚ� 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ��ɭɫɬɚɧɨɜɤɚ³Offset´�ɫɨ�ɡɧɚɱɟɧɢɟɦ�ɜ�ɤɨɧɬɪɨɥɥɟɪɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ�� °C.  


 


 
ɉɪɢ�ɭɫɬɚɧɨɜɤɟ�ɧɢɠɧɟɣ�ɬɟɦɩɟɪɚɬɭɪɵ��ɞɥɹ�ɷɤɨɧɨɦɢɢ�ɜɪɟɦɟɧɢ�ɪɟɤɨɦɟɧɞɭɟɬɫɹ�ɨɯɥɚɞɢɬɶ�
ɭɫɬɪɨɣɫɬɜɨ��ɞɚɬɶ�ɟɦɭ�ɨɫɬɵɬɶ��–ɜɵɤɥɸɱɢɬɶ�ɟɝɨ�ɢ�ɨɬɤɪɵɬɶ�ɨɛɟ�ɞɜɟɪɢ�ɤɚɦɟɪɵ 


08:44:03  17.12.11 


Enter setpoint 
TEMP + 37.0  °C 


+80.0 %  
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ɉɪɢ�ɭɫɬɚɧɨɜɤɟ�ɧɢɠɧɟɝɨ�ɩɪɟɞɟɥɚ�&22, ɧɟɨɛɯɨɞɢɦɨ�ɫɧɚɱɚɥɚ�ɭɞɚɥɢɬɶ�ɝɚɡ�ɢɡ�ɭɫɬɪɨɣɫɬɜɚ- 
ɨɬɤɪɨɣɬɟ�ɨɛɟ�ɞɜɟɪɢ 


 


 


6.7.2 ɍɤɚɡɚɧɢɹ�ɩɨ�ɧɚɫɬɪɨɣɤɟ�ɜɵɫɨɤɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɝɚɡɨɜ 


ɍɤɚɡɚɧɢɹ�ɩɨ�ɪɚɛɨɬɟ�ɫ�&22 


ɍɝɥɟɤɢɫɥɵɣ� ɝɚɡ� (CO2) ɨɩɚɫɟɧ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� Ɉɧ� ɛɟɫɰɜɟɬɟɧ�� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɢɦɟɟɬ�
ɡɚɩɚɯɚ� ɢ� ɜɫɥɟɞɫɬɜɢɟ� ɷɬɨɝɨ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɡɚɦɟɬɟɧ. ȼɵɩɭɫɤɚɣɬɟ� ɥɸɛɨɣ� ɝɚɡ�� ɤɨɬɨɪɵɣ� ɦɨɠɟɬ�
ɭɥɟɬɭɱɢɜɚɬɶɫɹ�� ɱɟɪɟɡ� ɩɨɞɯɨɞɹɳɭɸ� ɤɨɦɧɚɬɧɭɸ� ɜɟɧɬɢɥɹɰɢɸ� ɢɥɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ� ɜɵɬɹɠɧɭɸ�
ɫɢɫɬɟɦɭ��Ɇɵ ɪɟɤɨɦɟɧɞɭɟɦ ɭɫɬɚɧɨɜɢɬɶ ɫɢɫɬɟɦɭ ɨɩɨɜɟɳɟɧɢɹ CO2. 


 


 


ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�CO2 �!���9RO�-%). 
ɍɝɪɨɡɚ ɞɥɹ ɠɢɡɧɢ ɜɫɥɟɞɫɬɜɢɟ ɭɞɭɲɶɹ.  
ɍɝɪɨɡɚ�ɨɬɪɚɜɥɟɧɢɹ� 
� ɇɟ�ɪɚɡɦɟɳɚɣɬɟ�ɢɧɤɭɛɚɬɨɪɵ�ɜ�ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɯ�ɡɨɧɚɯ 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɧɚɞɥɟɠɚɳɭɸ�ɜɟɧɬɢɥɹɰɢɸ� 
¾ ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɚ�ɪɚɛɨɬɵ�ɫ�&22. 


ȿɫɥɢ� ɜɵɞɟɥɹɟɬɫɹ� &22�� ɩɨɤɢɧɶɬɟ� ɩɨɦɟɳɟɧɢɟ� ɢ� ɩɪɨɢɧɮɨɪɦɢɪɭɣɬɟ� ɫɥɭɠɛɭ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɢɥɢ�
ɩɨɠɚɪɧɭɸ�ɨɯɪɚɧɭ. 


 


 


ɍɫɬɪɨɣɫɬɜɨ�ɫ�ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ�ɩɨɞɚɱɢ�22 ��ɍɤɚɡɚɧɢɹ�ɩɨ�ɪɚɛɨɬɟ�ɫ�ɤɢɫɥɨɪɨɞɨɦ 


Ʉɢɫɥɨɪɨɞ� �22�� ɛɟɫɰɜɟɬɟɧ� ɢ� ɧɟ� ɢɦɟɟɬ� ɡɚɩɚɯɚ� ɢ� ɜɫɥɟɞɫɬɜɢɟ� ɷɬɨɝɨ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɡɚɦɟɬɟɧ�� Ɉɧ�
ɜɵɡɵɜɚɟɬ� ɨɠɨɝɢ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɧɨɫɢɬɶ� ɯɚɪɚɤɬɟɪ� ɜɡɪɵɜɚ�� Ɉɩɚɫɧɨɫɬɶ� ɜɨɡɝɨɪɚɧɢɹ� ɫɭɳɟɫɬɜɭɟɬ� ɞɥɹ�
ɨɛɨɝɚɳɟɧɧɵɯ�ɤɢɫɥɨɪɨɞɨɦ�ɝɨɪɸɱɢɯ�ɦɚɬɟɪɢɚɥɨɜ��ɧɚɩɪɢɦɟɪ�ɨɞɟɠɞɵ�ɢ�ɜɨɥɨɫ��22 ɬɹɠɟɥɟɟ�ɜɨɡɞɭɯɚ�ɢ�
ɩɨɷɬɨɦɭ�ɦɨɠɟɬ ɫɤɚɩɥɢɜɚɬɶɫɹ�ɧɚ�ɧɢɠɟɥɟɠɚɳɢɯ�ɭɱɚɫɬɤɚɯ. 


 


 


 


ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ O2 �!������22). 
Ɉɩɚɫɧɨɫɬɶ ɜɨɡɝɨɪɚɧɢɹ ɢ ɜɡɪɵɜɚ ɩɪɢ ɤɨɧɬɚɤɬɟ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫ O2.  
Ɉɩɚɫɧɨɫɬɶ�ɨɠɨɝɨɜ�ɢ�ɬɪɚɜɦ� 
� ɇȿ�ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɜ�ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɯ�ɩɨɦɟɳɟɧɢɹɯ� 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɧɚɞɥɟɠɚɳɭɸ�ɜɟɧɬɢɥɹɰɢɸ�ɩɨɦɟɳɟɧɢɹ� 
¾ ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɚ�ɪɚɛɨɬɵ�ɫ�22. 


ɉɪɢɦɢɬɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɦɟɪɵ� ɞɥɹ� ɢɡɛɟɠɚɧɢɹ� ɫɤɨɩɥɟɧɢɹ� ɤɢɫɥɨɪɨɞɚ� ɢ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɪɢɫɤɚ�
ɜɨɡɝɨɪɚɧɢɹ�ɢ�ɜɡɪɵɜɚ�ɜ�ɡɨɧɚɯ�ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɫɤɨɩɥɟɧɢɹ�ɤɢɫɥɨɪɨɞɚ.  


ɋɨɛɥɸɞɚɣɬɟ ɨɛɳɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɟ ɫ ɤɢɫɥɨɪɨɞɨɦ (ɝɥɚɜɚ. 1.6). 
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ɍɫɬɪɨɣɫɬɜɨ ɫ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɩɨɞɚɱɢ O2��ɍɤɚɡɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɚɡɨɬɨɦ �12) 


Ⱥɡɨɬ (N2) ɨɩɚɫɟɧ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� Ɉɧ� ɛɟɫɰɜɟɬɟɧ�� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɢɦɟɟɬ� ɡɚɩɚɯɚ� ɢ�
ɜɫɥɟɞɫɬɜɢɟ�ɷɬɨɝɨ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ� ɡɚɦɟɬɟɧ. ȼɵɩɭɫɤɚɣɬɟ ɥɸɛɨɣ ɝɚɡ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɭɥɟɬɭɱɢɜɚɬɶɫɹ, 
ɱɟɪɟɡ ɩɨɞɯɨɞɹɳɭɸ ɤɨɦɧɚɬɧɭɸ ɜɟɧɬɢɥɹɰɢɸ ɢɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɜɵɬɹɠɧɭɸ ɫɢɫɬɟɦɭ.  


 


 


WARNING 
ȼɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�N2. 
ɍɝɪɨɡɚ�ɞɥɹ�ɠɢɡɧɢ�ɜɫɥɟɞɫɬɜɢɟ�ɭɞɭɲɶɹ�� 
� ɇȿ�ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɜ�ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɯ�ɩɨɦɟɳɟɧɢɹɯ. 
¾ Ɉɛɟɫɩɟɱɶɬɟ�ɧɚɞɥɟɠɚɳɭɸ�ɜɟɧɬɢɥɹɰɢɸ�ɩɨɦɟɳɟɧɢɹ. 
¾ ɋɨɛɥɸɞɚɣɬɟ�ɩɪɚɜɢɥɚ�ɪɚɛɨɬɵ�ɫ�12. 


 
 


6.8 Ⱦɟɚɤɬɢɜɚɰɢɹ�ɤɨɧɬɪɨɥɹ�22 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22) 


ȿɫɥɢ�ȼɵ�ɧɟ�ɠɟɥɚɟɬɟ�ɩɪɢɦɟɧɹɬɶ�ɤɨɧɬɪɨɥɶ�O2��ɟɝɨ�ɦɨɠɧɨ�ɞɟɚɤɬɢɜɢɪɨɜɚɬɶ�ɨɞɧɨɜɪɟɦɟɧɧɵɦ�ɧɚɠɚɬɢɟɦ�
ɞɜɭɯ�ɤɧɨɩɨɤ ����ɞɥɹ�O2 ɢ������ɞɥɹ�N2��ɍɜɟɞɨɦɥɟɧɢɹ�ɢɥɢ�ɫɢɝɧɚɥɶɧɵɟ�ɫɨɨɛɳɟɧɢɹ�ɞɥɹ�O2 ɢ�N2 ɧɟ�ɛɭɞɭɬ�
ɨɬɪɚɠɚɬɶɫɹ� ɧɚ� ɞɢɫɩɥɟɟ� ɡɚɬɟɦ� �ɫɨɨɛɳɟɧɢɹ� ɨ� ɞɚɜɥɟɧɢɢ� ɢɥɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ��� Ɋɟɥɟ� ɧɭɥɟɜɨɝɨ�
ɧɚɩɪɹɠɟɧɢɹ��ɝɥ��8.3��ɞɥɹ�ɫɨɨɛɳɟɧɢɣ�ɨɬɤɥɨɧɟɧɢɹ�ɤɨɧɰɟɧɬɪɚɰɢɢ�O2 ɬɚɤ�ɠɟ�ɞɟɚɤɬɢɜɢɪɭɟɬɫɹ�� 
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&%����ɫ�ɤɨɧɬɪɨɥɟɦ�22 &%�������&%�����ɫ�ɤɨɧɬɪɨɥɟɦ�22 


Ɋɢɫɭɧɨɤ�23��ɉɟɪɟɤɥɸɱɚɬɟɥɢ�ɞɥɹ�ɞɟɚɤɬɢɜɚɰɢɢ�ɤɨɧɬɪɨɥɹ�22��ɪɚɫɩɨɥɨɠɟɧɧɵɟ�ɧɚ�ɡɚɞɧɟɣ�ɩɚɧɟɥɢ�&% 


ȿɫɥɢ� ɨɬɤɥɸɱɢɬɶ� ɥɢɲɶ� ɨɞɢɧ� ɢɡ� ɞɜɭɯ� ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ� ���� ɢɥɢ� ������ ɬɨ� ɤɨɧɬɪɨɥɶ� 22 ɛɭɞɟɬ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ�ɜ�ɨɛɵɱɧɨɦ�ɪɟɠɢɦɟ��Ɉɬɤɥɸɱɢɜ������ɧɟ�ɛɭɞɟɬ�ɫɢɝɧɚɥɶɧɵɯ�ɫɨɨɛɳɟɧɢɣ�ɞɚɜɥɟɧɢɹ�ɞɥɹ�
O2��Ɉɬɤɥɸɱɢɜ� ������ ɧɟ�ɛɭɞɟɬ� ɫɢɝɧɚɥɶɧɵɯ�ɫɨɨɛɳɟɧɢɣ�ɞɚɜɥɟɧɢɹ�ɞɥɹ�12��Ⱦɚɧɧɨɟ�ɨɬɤɥɸɱɟɧɢɟ�ɢɦɟɟɬ�
ɫɦɵɫɥ��ɟɫɥɢ�ȼɵ�ɧɟ�ɩɨɞɤɥɸɱɚɬɶ�ɨɞɢɧ�ɢɡ�ɞɜɭɯ�ɜɢɞɨɜ�ɝɚɡɚ�22 ɢɥɢ�12. 


 
ȿɫɥɢ�ȼɵ�ɞɟɚɤɬɢɜɢɪɭɟɬɟ�ɨɛɚ�ɫɢɝɧɚɥɶɧɵɯ�ɫɨɨɛɳɟɧɢɣ�ɞɚɜɥɟɧɢɹ�ɨɬɤɥɸɱɢɜ�����ɢ�������
ɤɨɧɬɪɨɥɶ�22 ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɞɟɚɤɬɢɜɢɪɭɟɬɫɹ� 
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6.9 Ʉɨɧɬɪɨɥɶ�ɜɥɚɠɧɨɫɬɢ�ɫɢɫɬɟɦɵ�3HUPDGU\� 


ɋɢɫɬɟɦɚ� 3HUPDGU\�� ɫ� ɟɺ� �-ɪɟɡɟɪɜɭɚɪɧɨɣ� ɜɨɞɧɨɣ� ɫɢɫɬɟɦɨɣ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɦɚɤɫɢɦɚɥɶɧɭɸ�
ɜɥɚɠɧɨɫɬɶ�ɞɨ������ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɜɥɚɠɧɨɫɬɢ�ɜɨ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɟ��ɤɨɬɨɪɚɹ�ɨɫɬɚɟɬɫɹ�ɫɜɨɛɨɞɧɨɣ�
ɨɬ� ɤɨɧɞɟɧɫɚɰɢɢ�� Ⱦɚɧɧɚɹ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɫɪɟɞɧɸɸ� ɬɟɦɩɟɪɚɬɭɪɭ�
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɜ�����C ɢ�ɪɚɛɨɱɭɸ�ɬɟɦɩɟɪɚɬɭɪɭ�ɜɨ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɟ�ɜ�����C. 


ɉɪɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ��ɦɨɠɧɨ�ɫɥɟɝɤɚ�ɩɨɜɵɫɢɬɶ�ɢɥɢ�ɩɨɧɢɡɢɬɶ�ɜɥɚɠɧɨɫɬɶ� 


ɉɪɨɰɟɞɭɪɚ� 


x Ɋɚɡɛɥɨɤɢɪɭɣɬɟ ɛɥɨɤɢɪɨɜɤɭ ɤɥɚɜɢɚɬɭɪɵ (ɨɩɰɢɹ, ɝɥ. 9.5). 


x ȼ�ɫɬɚɧɞɚɪɬɧɨɦ�ɞɢɫɩɥɟɟ��ɧɚɠɦɢɬɟ�ɤɧɨɩɤɭ�³PHQX´��ɦɟɧɸ���ɱɬɨɛɵ�ɜɨɣɬɢ�ɜ�ɦɟɧɸ�CB. 


x ȼɵɛɟɪɢɬɟ�ɭɫɬɚɧɨɜɤɭ�³+LJK´��³1RUPDO´�ɢɥɢ�³/RZ´�ɜ�ɩɨɥɟ�³+XPLGLW\´��ɉɨɞɬɜɟɪɞɢɬɟ�ɤɧɨɩɤɨɣ�ENTER ɢ�
ɜɵɣɞɢɬɟ�ɢɡ�ɦɟɧɸ�ɤɧɨɩɤɨɣ�EXIT.  


x Ɂɚɬɟɦ�ɡɚɛɥɨɤɢɪɭɣɬɟ�ɤɥɚɜɢɚɬɭɪɭ��ɨɩɰɢɹ��ɝɥ��9.5). 


Ɂɚɜɨɞɫɤɚɹ�ɭɫɬɚɧɨɜɤɚ�ɩɨ�ɭɦɨɥɱɚɧɢɸ��³Normal”. 


Sollwert Art


Offset


+XPLGLW\
High


Low
Normal


 
ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ�ɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ� ɤɨɧɟɱɧɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɜɥɚɝɢ�
ɜ�ɭɫɬɪɨɣɫɬɜɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɢɡɦɟɧɟɧɚ ɧɚ��/- 1% RH ɞɨ +/-2% RH. 


 
ȿɫɥɢ�ɬɟɦɩɟɪɚɬɭɪɚ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɨɬɤɥɨɧɹɟɬɫɹ�ɛɨɥɶɲɟ�ɱɟɦ�ɧɚ���- 5 °C ɨɬ�ɜɟɥɢɱɢɧ��
ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ�ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ��ɛɨɥɶɲɟ�ɧɟ�ɝɚɪɚɧɬɢɪɭɟɬɫɹ�ɧɚɥɢɱɢɟ�ɭɫɥɨɜɢɣ�ɞɥɹ�
ɦɚɤɫɢɦɚɥɶɧɨɣ�ɜɥɚɠɧɨɫɬɢ�ɫɨ�ɫɜɨɛɨɞɧɨɣ�ɨɬ�ɤɨɧɞɟɧɫɚɰɢɢ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɨɣ��ɋɜɹɠɢɬɟɫɶ�
ɫ�ɫɟɪɜɢɫɧɵɦ�ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�%,1'(5�ɩɨ�ɩɨɜɨɞɭ�ɫɨɞɟɣɫɬɜɢɹ� 


 


 


6.10 Ⱦɟɣɫɬɜɢɹ�ɜɨ�ɜɪɟɦɹ�ɢ�ɩɨɫɥɟ�ɨɬɤɥɸɱɟɧɢɹ�ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ�ɢ�ɨɫɬɚɧɨɜɤɢ 


ȼɨ� ɜɪɟɦɹ�ɨɬɤɥɸɱɟɧɢɹ� ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ�� ɜɫɟ�ɮɭɧɤɰɢɢ� ɤɨɧɬɪɨɥɥɟɪɚ� ɜɵɤɥɸɱɟɧɵ��ȼɩɭɫɤɧɵɟ� ɤɥɚɩɚɧɵ�
ɞɥɹ�ɝɚɡɚ�ɡɚɤɪɵɬɵ��ɱɬɨɛɵ�ɝɚɡ�ɧɟ�ɦɨɝ�ɭɥɟɬɭɱɢɬɶɫɹ�ɜ�ɨɤɪɭɠɚɸɳɭɸ�ɚɬɦɨɫɮɟɪɭ��Ⱥɜɚɪɢɣɧɨɟ�ɜɵɯɨɞɧɨɟ�
ɭɫɬɪɨɣɫɬɜɨ� ɪɟɥɟ� ɧɭɥɟɜɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ���� �ɝɥ�� 8.3�� ɩɟɪɟɤɥɸɱɟɧɨ� ɜ� ɚɜɚɪɢɣɧɨɟ� ɩɨɥɨɠɟɧɢɟ��
ɞɟɦɨɧɫɬɪɢɪɭɹ�ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ�ɜ�ɬɟɱɟɧɢɟ�ɜɫɟɣ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɨɬɤɥɸɱɟɧɢɹ�ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ� 


ɉɨɫɥɟ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ�� ɧɚ� ɞɢɫɩɥɟɟ� ɤɨɧɬɪɨɥɥɟɪɚ� ɩɨɹɜɥɹɟɬɫɹ� ɚɜɚɪɢɣɧɨɟ�
ɫɨɨɛɳɟɧɢɟ� �ɤɪɚɫɧɨɟ�� ³POWER ON´� ɡɜɭɱɢɬ� ɡɭɦɦɟɪ��ɟɫɥɢ�ɜɵ�ɧɟ�ɞɟɚɤɬɢɜɢɪɨɜɚɥɢ�ɟɝɨ�ɜ�ɦɟɧɸ� ³User 
level” (Ɇɟɧɸ�ɩɨɥɶɡɨɜɚɬɟɥɹ��ɝɥ��6.4). 


Ɉɬɤɥɸɱɟɧɢɟ�ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ�ɢ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ�ɨɬɦɟɱɚɸɬɫɹ�ɜ�ɫɩɢɫɤɟ�ɫɨɛɵɬɢɣ� 


ɉɨɫɥɟ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ� ɢɥɢ� ɩɨɫɥɟ� ɜɤɥɸɱɟɧɢɹ� ɜɪɭɱɧɭɸ�� ɢɧɤɭɛɚɬɨɪ� ɪɟɝɭɥɢɪɭɟɬ�
ɬɟɦɩɟɪɚɬɭɪɭ��CO2��ɢ�O2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�O2��ɞɨ�ɩɨɫɥɟɞɧɢɯ�ɜɜɟɞɟɧɧɵɯ�ɡɚɞɚɧɧɵɯ�ɡɧɚɱɟɧɢɣ� 


ȿɫɥɢ� ɭɫɬɚɧɨɜɤɚ� ɧɚɯɨɞɢɥɚɫɶ� ɜ� ɪɟɠɢɦɟ� ɫɬɟɪɢɥɢɡɚɰɢɢ�� ɩɪɨɰɟɫɫ� ɨɬɦɟɧɹɟɬɫɹ� ɢ� ɭɫɬɚɧɨɜɤɚ�
ɜɨɡɜɪɚɳɚɟɬɫɹ� ɜ� ɫɬɚɧɞɚɪɬɧɵɣ�ɪɟɠɢɦ�ɷɤɫɩɥɭɚɬɚɰɢɢ� ɫ� ɡɚɞɚɧɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ�� ɜɜɟɞɟɧɧɵɦɢ�ɪɚɧɟɟ��
ȼɟɥɢɱɢɧɵ�ɡɚɞɚɧɧɵɯ�ɡɧɚɱɟɧɢɣ�ɨɫɬɚɸɬɫɹ�ɜ�ɩɚɦɹɬɢ��ȿɫɥɢ�ɬɟɦɩɟɪɚɬɭɪɚ�ɢɥɢ�ɤɨɧɰɟɧɬɪɚɰɢɹ�CO2��ɢ�O2 
�ɞɥɹ� ɤɚɦɟɪ� ɫ� ɤɨɧɬɪɨɥɟɦ�O2) ɭɩɚɥɢ� ɧɢɠɟ� ɚɜɚɪɢɣɧɵɯ� ɩɪɟɞɟɥɶɧɵɯ� ɡɧɚɱɟɧɢɣ� ɜɨ� ɜɪɟɦɹ� ɨɬɤɥɸɱɟɧɢɹ�
ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ��ɧɚɠɦɢɬɟ�ɤɧɨɩɤɭ�RESET ɤɚɤ�ɬɨɥɶɤɨ�ɛɭɞɭɬ�ɜɧɨɜɶ�ɞɨɫɬɢɝɧɭɬɵ�ɩɪɚɜɢɥɶɧɵɟ�ɜɟɥɢɱɢɧɵ��
ɱɬɨɛɵ�ɫɛɪɨɫɢɬɶ�ɚɜɚɪɢɣɧɨɟ�ɫɨɫɬɨɹɧɢɟ� 
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7. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ�ɡɚɳɢɬɧɵɟ�ɭɫɬɪɨɣɫɬɜɚ 


7.1 ɍɫɬɪɨɣɫɬɜɨ�ɩɪɟɞɨɯɪɚɧɟɧɢɹ�ɨɬ�ɜɵɫɨɤɢɯ�ɬɟɦɩɟɪɚɬɭɪ��ɤɥɚɫɫ��� 


CO2 ɢɧɤɭɛɚɬɨɪ�ɨɫɧɚɳɟɧɚ�ɡɚɳɢɬɧɵɦ�ɭɫɬɪɨɣɫɬɜɨɦ�ɜɧɭɬɪɟɧɧɟɣ�ɬɟɦɩɟɪɚɬɭɪɵ��ɤɥɚɫɫ���ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫ� DIN ������� ȿɝɨ� ɧɚɡɧɚɱɟɧɢɟ� - ɡɚɳɢɬɚ� ɭɫɬɪɨɣɫɬɜɚ� ɢ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɨɩɚɫɧɨɫɬɟɣ�� ɜɵɡɵɜɚɟɦɵɯ�
ɡɧɚɱɢɬɟɥɶɧɵɦɢ�ɞɟɮɟɤɬɚɦɢ� 


ȿɫɥɢ� ɮɚɤɬɢɱɟɫɤɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ� ɩɪɟɜɵɲɚɟɬ� ɧɨɦɢɧɚɥɶɧɭɸ� ɬɟɦɩɟɪɚɬɭɪɭ� ɩɪɢɦɟɪɧɨ� ɧɚ� �� °C, 
ɭɫɬɪɨɣɫɬɜɨ� ɩɪɟɞɨɯɪɚɧɟɧɢɹ� ɨɬ� ɜɵɫɨɤɢɯ� ɬɟɦɩɟɪɚɬɭɪ� ɨɬɤɥɸɱɚɟɬ� ɢɧɤɭɛɚɬɨɪ� CO2�� ɉɨɥɶɡɨɜɚɬɟɥɶ� ɧɟ�
ɫɦɨɠɟɬ� ɫɧɨɜɚ� ɜɤɥɸɱɢɬɶ� ɚɩɩɚɪɚɬ�� ɉɪɟɞɨɯɪɚɧɢɬɟɥɶ� ɧɚɯɨɞɢɬɫɹ� ɜɧɭɬɪɢ� ɚɩɩɚɪɚɬɚ�� Ɂɚɦɟɧɚ�
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɫɩɟɰɢɚɥɢɫɬɨɦ� ɬɟɯɧɢɱɟɫɤɨɣ� ɫɥɭɠɛɵ�� ɉɪɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɨɛɪɚɳɚɣɬɟɫɶ� ɜ� ɫɥɭɠɛɭ�
ɫɟɪɜɢɫɚ�ɤɨɦɩɚɧɢɢ�BINDER. 


 


7.2 Ʉɨɧɬɪɨɥɥɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ �ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɤɥɚɫɫ 
3.1) 


CO2 ɢɧɤɭɛɚɬɨɪ�ɨɫɧɚɳɟɧ�ɡɚɳɢɬɧɵɦ�ɭɫɬɪɨɣɫɬɜɨɦ�ɨɬ�ɜɵɫɨɤɢɯ�ɬɟɦɩɟɪɚɬɭɪ�ɤɥɚɫɫɚ�����ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�
DIN ������� Ɉɧɨ� ɧɚɡɵɜɚɟɬɫɹ� ³ɤɨɧɬɪɨɥɥɟɪ� ɛɟɡɨɩɚɫɧɨɫɬɢ´�� ɗɬɨɬ� ɷɥɟɤɬɪɢɱɟɫɤɢ� ɧɟɡɚɜɢɫɢɦɵɣ�
ɬɟɦɩɟɪɚɬɭɪɧɵɣ� ɤɨɧɬɪɨɥɥɟɪ� ɨɫɭɳɟɫɬɜɥɹɟɬ� ɤɨɧɬɪɨɥɶ� ɪɹɞɚ� ɩɚɪɚɦɟɬɪɨɜ� ɜ� ɫɥɭɱɚɹɯ� ɫɛɨɟɜ�� ȿɝɨ�
ɧɚɡɧɚɱɟɧɢɟ�– ɡɚɳɢɬɚ�ɧɚɩɨɥɧɢɬɟɥɹ�ɨɬ�ɧɟɞɨɩɭɫɬɢɦɨ�ɜɵɫɨɤɢɯ�ɬɟɦɩɟɪɚɬɭɪ. 


ɋɨɨɛɳɟɧɢɟ�³�7(03(5$785( /,0,7 ´��ɬɟɦɩɟɪɚɬɭɪɧɵɣ�ɩɪɟɞɟɥ��ɧɚ�ɞɢɫɩɥɟɟ�ɤɨɧɬɪɨɥɥɟɪɚ�ɭɤɚɡɵɜɚɟɬ�
ɧɚ� ɬɨ�� ɱɬɨ� ɤɨɧɬɪɨɥɥɟɪ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɜɤɥɸɱɟɧ�� Ʉɨɧɬɪɨɥɥɟɪ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɤɨɧɬɪɨɥɢɪɭɟɬ� ɢɧɤɭɛɚɬɨɪ�
CO2 ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɜɜɟɞɟɧɧɵɦɢ�ɜ�ɧɟɝɨ�ɭɫɬɚɧɨɜɤɚɦɢ�ɞɨ�ɬɟɯ�ɩɨɪ��ɩɨɤɚ�ɬɟɦɩɟɪɚɬɭɪɚ�ɜɧɭɬɪɢ�ɤɚɦɟɪɵ�
ɧɟ�ɜɟɪɧɟɬɫɹ�ɤ�ɞɨɩɭɫɬɢɦɵɦ�ɩɨɤɚɡɚɬɟɥɹɦ��ɉɨɫɥɟ�ɷɬɨɝɨ�ɧɚɠɚɬɶ�5(6(7� 


 
Ɋɟɝɭɥɹɪɧɨ�ɩɪɨɜɟɪɹɣɬɟ�ɭɫɬɚɧɨɜɤɢ�ɤɨɧɬɪɨɥɥɟɪɚ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɞɥɹ�ɬɢɩɨɜ�ɭɫɬɚɧɨɜɤɢ�³/LPLW³�
�ɉɪɟɞɟɥ��ɢɥɢ��2IIVHW���ɇɟɣɬɪɚɥɶɧɵɣ��� 
ɇɚɫɬɪɨɣɬɟ�ɭɫɬɚɧɨɜɤɭ�ɤɨɧɬɪɨɥɥɟɪɚ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɧɚ�� °C ɜɵɲɟ� 


Ɍɢɩɵ�ɭɫɬɚɧɨɜɨɤ� 


Limit 
�ɉɪɟɞɟɥɶɧɚɹ� 


Ɇɚɤɫɢɦɚɥɶɧɚɹ�ɞɨɩɭɫɬɢɦɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ� 
ɇɚɩɪɢɦɟɪ��ɭɫɬɚɧɨɜɥɟɧɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ��� °C��ɭɫɬɚɧɨɜɤɚ�ɤɨɧɬɪɨɥɥɟɪɚ�
ɛɟɡɨɩɚɫɧɨɫɬɢ��� °C 


Offset 
�ɇɟɣɬɪɚɥɶɧɚɹ� 


Ɇɚɤɫɢɦɚɥɶɧɨɟ�ɩɪɟɜɵɲɟɧɢɟ�ɭɫɬɚɧɨɜɥɟɧɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ���ɧɚɩɪ��� °C).  
Ɇɚɤɫɢɦɚɥɶɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɦɟɧɹɟɬɫɹ�ɩɪɢ�ɜɧɟɫɟɧɢɢ�ɢɡɦɟɧɟɧɢɣ�ɜ�
ɬɟɦɩɟɪɚɬɭɪɧɵɟ�ɭɫɬɚɧɨɜɤɢ� 


 


 
ȿɞɢɧɢɰɵ�ɢɡɦɟɪɟɧɢɹ�ɧɟɥɶɡɹ�ɩɨɦɟɧɹɬɶ�ɫ��ɋ�ɜ��)� 


 


 
ɍɫɬɚɧɨɜɤɚ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ�ɤɨɧɬɪɨɥɥɟɪɚ�ɨɫɬɚɟɬɫɹ�
ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ�ɜɨ�ɜɪɟɦɹ�ɫɬɟɪɢɥɢɡɚɰɢɢ��ɝɥ��12.5���Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɪɢ�ɭɫɬɚɧɨɜɥɟɧɧɨɦ�
ɬɢɩɟ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ�ɤɨɧɬɪɨɥɥɟɪɚ�³/LPLW´��ɉɪɟɞɟɥɶɧɚɹ��ɜ�
ɤɚɱɟɫɬɜɟ�ɪɚɛɨɱɟɝɨ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ��ɫɬɟɪɢɥɢɡɚɰɢɹ�ɧɟɜɨɡɦɨɠɧɚ� 
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ɉɨɪɹɞɨɤ�ɞɟɣɫɬɜɢɣ�ɩɨ�ɩɪɨɜɟɪɤɟ�ɢ�ɭɫɬɚɧɨɜɤɟ�ɩɚɪɚɦɟɬɪɨɜ�ɤɨɧɬɪɨɥɥɟɪɚ�ɛɟɡɨɩɚɫɧɨɫɬɢ� 
 


Grundeinstellung 


User-settings 
Instrument data 
Contrast 
Displ. Power down 
Contin. operation 
User Level 


Safety control. Act        +    36�����& 
Safety control. Set.       +    39.0  °C 


29 


 


 


 


Ʉɨɞ�ɦɟɧɸ�ɉɨɥɶɡɨɜɚɬɟɥɹ�1 �ɡɚɜɨɞɫɤɚɹ�ɭɫɬɚɧɨɜɤɚ� 


 


4 x 


 


 User Level 
Date and time 
Summer time 
Language 
Temperature unit 
Buzzer 
Safety controller 
User-code No. 


English 
°C 


1 


Active 


Safety Controller 
Setpoint type 
Setpoint + 39.0 


Limit 


Sollwert Art 
Grenzwer
 Offset 


Setpoint 


+0039.0 


Sollwert Art 
Grenzwer
 Offset 


6HWSRLQW�W\SH 
Limit 
Offset 


 
 


ȼ�ɦɟɧɸ�³8VHU�/HYHO´��Ɇɟɧɸ�ɩɨɥɶɡɨɜɚɬɟɥɹ��ɜɵɛɟɪɢɬɟ�³6DIHW\�FRQWUROOHU´��Ʉɨɧɬɪɨɥɥɟɪ�ɛɟɡɨɩɚɫɧɨɫɬɢ). 


x ȼɵɛɟɪɢɬɟ ɜ ɤɨɧɬɪɨɥɥɟɪɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɢɩ ɭɫɬɚɧɨɜɤɢ ³/LPLW´� �ɉɪɟɞɟɥɶɧɚɹ) ɢɥɢ ³2IIVHW´�
(ɇɟɣɬɪɚɥɶɧɚɹ) ɜ ɩɨɥɟ ³6HWSRLQW�W\SH´��Ɍɢɩ ɭɫɬɚɧɨɜɤɢ). 


x ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɭɫɬɚɧɨɜɨɤ Limit” (ɉɪɟɞɟɥɶɧɚɹ) ɢɥɢ ³2IIVHW´��ɇɟɣɬɪɚɥɶɧɚɹ) ɜ ɩɨɥɟ ³6HWSRLQW´�
(ɭɫɬɚɧɨɜɤɢ). 


Ɂɚɦɟɱɚɧɢɹ�ɩɨ�ɫɢɝɧɚɥɢɡɚɰɢɢ�ɜ�ɝɥɚɜɚ�8. 
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8. Ⱥɜɚɪɢɣɧɵɟ�ɭɫɬɪɨɣɫɬɜɚ�ɤɚɦɟɪɵ 


8.1 Ʉɪɚɬɤɢɣ� ɨɛɡɨɪ� ɫɢɫɬɟɦɵ� ɚɜɚɪɢɣɧɨɣ� ɫɢɝɧɚɥɢɡɚɰɢɢ� �ɫɢɫɬɟɦɚ� ɚɜɬɨ�
ɞɢɚɝɧɨɫɬɢɤɢ� 


Ʉɚɦɟɪɚ ɨɫɧɚɳɟɧɚ�ɫɥɟɞɭɸɳɢɦɢ�ɮɭɧɤɰɢɹɦɢ�ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ�ɢ�ɫɢɝɧɚɥɢɡɚɰɢɢ�ɫ�ɫɨɨɛɳɟɧɢɹɦɢ�� ɬɪɢ�
ɫɬɭɩɟɧɢ: 


1. ȼɢɡɭɚɥɶɧɚɹ� ɢɧɞɢɤɚɰɢɹ� ɩɪɟɞɭɩɪɟɠɞɟɧɢɣ� ɜ� ɜɢɞɟ� ɩɪɢɦɟɱɚɧɢɣ� ɝɨɥɭɛɨɝɨ� ɰɜɟɬɚ� ɧɚ� ɤɨɧɬɪɨɥɥɟɪɟ�
0%1.  


2. ȼɢɡɭɚɥɶɧɚɹ� ɢɧɞɢɤɚɰɢɹ� ɫɢɝɧɚɥɢɡɚɰɢɢ� ɬɪɟɜɨɝɢ� ɤɪɚɫɧɨɝɨ� ɰɜɟɬɚ� ɫ� ɫɢɦɜɨɥɨɦ� ɤɨɥɨɤɨɥɶɱɢɤɚ��
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ�ɫɥɵɲɟɧ�ɡɜɭɤɨɜɨɣ�ɫɢɝɧɚɥ�ɬɪɟɜɨɝɢ. 


 Ɉɞɧɚɤɨ�ɫɢɝɧɚɥ�ɦɨɠɟɬ�ɛɵɬɶ�ɬɨɥɶɤɨ�ɜɢɡɭɚɥɶɧɵɦ��ɟɫɥɢ�ɡɜɭɤ�ɜɵɤɥɸɱɟɧ�ɜ�ɦɟɧɸ�³User level” �Ɇɟɧɸ�
ɩɨɥɶɡɨɜɚɬɟɥɹ��ɫɦ��ɝɥɚɜɭ 6.4). 


3. ɑɟɪɟɡ� ɛɟɫɩɨɬɟɧɰɢɚɥɶɧɵɣ ɤɨɧɬɚɤɬ� (3) (ɝɥ. 8.3) ɬɪɟɜɨɝɚ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɟɪɟɞɚɧɚ�� ɧɚɩɪɢɦɟɪ�� ɜ�
ɰɟɧɬɪɚɥɶɧɵɣ�ɩɭɥɶɬ�ɧɚɛɥɸɞɟɧɢɹ. 


ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɫɨɨɛɳɟɧɢɣ 1 2 3 


ɋɨɛɵɬɢɟ 
 
ɉɪɢɦɟɱɚɧɢɟ 
�ɝɨɥɭɛɨɟ�  


ɋɢɝɧɚɥɢɡɚɰɢɹ�
�ɤɪɚɫɧɚɹ� 


Ȼɟɫɩɨɬɟɧɰɢɚɥɶɧɵ
ɣ�ɤɨɧɬɚɤɬ 


Ɉɬɤɪɵɬɚ�ɞɜɟɪɶ DOOR OPEN 
ɧɟɦɟɞɥɟɧɧɨ 


DOOR OPEN 
ɑɟɪɟɡ���ɦɢɧɭɬ� 


ɑɟɪɟɡ����ɦɢɧɭɬ� 


ɋɥɢɲɤɨɦ ɧɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞɚɱɢ 
ɝɚɡɚ CO2 �������ɛɚɪ) 


--- 


LOW PRESSURE CO2 


LOW PRESSURE CO2 


LOW PRESSURE CO2 


ɑɟɪɟɡ 20 ɫɟɤɭɧɞ. 


--- 


ɋɥɢɲɤɨɦ ɧɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞɚɱɢ 
ɝɚɡɚ O2 �������EDU�� 
(ɞɥɹ ɤɚɦɟɪ ɫ ɤɨɧɬɪɨɥɟɦ O2) 
ȼɤɥɸɱɢɬɟ�ɩɟɪɟɤɥɸɱɚɬɟɥɶ����� 
�ɩɨɥɨɠɟɧɢɟ�,�� 


--- 


LOW PRESSURE O2 


LOW PRESSURE O2 


LOW PRESSURE O2 


ɑɟɪɟɡ 20 ɫɟɤɭɧɞ. 


--- 


ɋɥɢɲɤɨɦ ɧɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞɚɱɢ 
ɝɚɡɚ N2 �������ɛɚɪ)  
(ɞɥɹ ɤɚɦɟɪ ɫ ɤɨɧɬɪɨɥɟɦ O2) 
ȼɤɥɸɱɢɬɟ�ɩɟɪɟɤɥɸɱɚɬɟɥɶ������ 
�ɩɨɥɨɠɟɧɢɟ�,�� 


--- 


LOW PRESSURE N2 


LOW PRESSURE N2 


LOW PRESSURE N2 


ɑɟɪɟɡ 20 ɫɟɤɭɧɞ. 


--- 


Ɉɬɤɥɨɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɛɨɥɶɲɟ 
ɱɟɦ ɧɚ +/- 1 °C ɨɬ ɜɜɟɞɟɧɧɨɝɨ 
ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 


TEMPERATURE 
ɧɟɦɟɞɥɟɧɧɨ 


TEMPERATURE 
ɑɟɪɟɡ����ɦɢɧɭɬ� 


ɑɟɪɟɡ����ɦɢɧɭɬ� 


Ɉɬɤɥɨɧɟɧɢɟ CO2 ɛɨɥɶɲɟ ɱɟɦ ɧɚ 
+/- 1 Ɉɛ.-% ɨɬ ɜɜɟɞɟɧɧɨɝɨ 
ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 


CO2 


ɧɟɦɟɞɥɟɧɧɨ 
CO2 


ɑɟɪɟɡ����ɦɢɧɭɬ� 
ɑɟɪɟɡ����ɦɢɧɭɬ� 


Ɉɬɤɥɨɧɟɧɢɟ O2 ɛɨɥɶɲɟ ɱɟɦ ɧɚ +/- 
1 Ɉɛ.-% ɨɬ ɜɜɟɞɟɧɧɨɝɨ ɡɚɞɚɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ (ɞɥɹ ɤɚɦɟɪ ɫ ɤɨɧɬɪɨɥɟɦ 
O2) 
ɉɟɪɟɤɥɸɱɚɬɟɥɢ (7) ɢ / ɢɥɢ (17) 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ 
(ɩɨɥɨɠɟɧɢɟ I). 


O2 


ɧɟɦɟɞɥɟɧɧɨ 
O2 


ɑɟɪɟɡ����ɦɢɧɭɬ� 
ɑɟɪɟɡ����ɦɢɧɭɬ� 


 







  
  
 


  


CB (E3) 12/2012 page 58/112 


 


ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɫɨɨɛɳɟɧɢɣ 1 2 3 


ɋɨɛɵɬɢɟ 
 
ɉɪɢɦɟɱɚɧɢɟ 
�ɝɨɥɭɛɨɟ�  


ɋɢɝɧɚɥɢɡɚɰɢɹ�
�ɤɪɚɫɧɚɹ� 


Ȼɟɫɩɨɬɟɧɰɢɚɥɶɧɵ
ɣ�ɤɨɧɬɚɤɬ 


ɉɪɟɜɵɲɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ 


--- 
TEMPERATURE LIMIT 


ɧɟɦɟɞɥɟɧɧɨ 
--- 


Ⱦɚɬɱɢɤ CO2 ɧɟ ɩɨɞɤɥɸɱɟɧ ɢɥɢ 
ɩɨɜɪɟɠɞɟɧ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 


!CO2-SENSOR! 
ɧɟɦɟɞɥɟɧɧɨ 


!CO2-SENSOR! 
ɑɟɪɟɡ���ɦɢɧɭɬ� 


--- 


Ⱦɚɬɱɢɤ CO2 ɩɨɞɫɨɟɞɢɧɟɧ ɩɪɢ 
ɡɚɩɭɫɤɟ ɫɬɟɪɢɥɢɡɚɰɢɢ ɝɨɪɹɱɢɦ 
ɜɨɡɞɭɯɨɦ 


 LOC  


ȼɨ ɜɪɟɦɹ ɫɬɟɪɢɥɢɡɚɰɢɢ ɝɨɪɹɱɢɦ 
ɜɨɡɞɭɯɨɦ (ɨɬɫɭɬɫɬɜɭɟɬ ɚɜɚɪɢɣɧɚɹ 
ɫɢɝɧɚɥɢɡɚɰɢɹ) 


DO NOT OPEN 
THE DOOR --- --- 


Ɂɚɜɟɪɲɟɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɫɬɟɪɢɥɢɡɚɰɢɢ ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ 
ȼɧɭɬɪɟɧɧɹɹ ɤɚɦɟɪɚ ɢ ɞɟɬɚɥɢ 
ɜɧɭɬɪɢ ɧɟɺ ɜɫɟ ɟɳɺ ɦɨɝɭɬ ɛɵɬɶ 
ɝɨɪɹɱɢɦɢ. ɇɟ�ɩɪɢɤɚɫɚɬɶɫɹ� 


STERI END 
ɧɟɦɟɞɥɟɧɧɨ 


--- --- 


Ɉɬɤɥɸɱɟɧɢɟ�ɩɢɬɚɧɢɹ --- --- ɧɟɦɟɞɥɟɧɧɨ 


ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ 
ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ --- 


POWER ON 
ɧɟɦɟɞɥɟɧɧɨ 


--- 


ɋ ɨɩɰɢɟɣ ɛɥɨɤɢɪɨɜɚɧɢɹ ɤɥɚɜɢɚɬɭɪɵ (ɝɥɚɜɚ 9.5, BINDER Individual): 


Ʉɥɚɜɢɚɬɭɪɚ�ɡɚɛɥɨɤɢɪɨɜɚɧɚ KEY LOCK 
ɧɟɦɟɞɥɟɧɧɨ 


--- --- 


ɋ ɨɩɰɢɟɣ ɋɢɫɬɟɦɵ Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ CO2 ³)DLO�6DIH´��ɝɥɚɜɚ 9.8): 


ɍɫɬɚɧɨɜɥɟɧɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 
ɱɚɫɬɨɬɵ ɨɬɤɪɵɜɚɧɢɹ ɜɩɭɫɤɧɨɝɨ 
ɤɥɚɩɚɧɚ CO2 


--- 
FAIL SAFE 


ɧɟɦɟɞɥɟɧɧɨ 
--- 


ɂɧɬɟɪɜɚɥɵ�ɢɧɞɢɤɚɰɢɢ�ɨɩɪɟɞɟɥɹɸɬɫɹ�ɜɪɟɦɟɧɟɦ�ɩɨɹɜɥɟɧɢɹ�ɨɲɢɛɤɢ� 


 


8.2 ɋɛɪɨɫ�ɫɨɨɛɳɟɧɢɣ 


Ʉɧɨɩɤɚ� RESET�� ɤɨɬɨɪɚɹ� ɫɥɭɠɢɬ� ɞɥɹ� ɩɨɞɬɜɟɪɠɞɟɧɢɹ� ɢ� ɫɛɪɨɫɚ� ɢɧɞɢɤɚɰɢɢ�� ɩɨɹɜɥɹɟɬɫɹ�
ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɩɪɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɢ�ɩɪɢɦɟɱɚɧɢɹ�ɢɥɢ�ɚɜɚɪɢɣɧɨɝɨ�ɫɨɨɛɳɟɧɢɹ� 


1. ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɬɢɩɚ� ɨɲɢɛɤɢ�� ɭɫɬɪɚɧɢɬɟ� ɩɪɢɱɢɧɭ� ɢɥɢ� ɩɨɞɨɠɞɢɬɟ� ɩɨɤɚ� ɤɚɦɟɪɚ� ɧɟ� ɞɨɫɬɢɝɧɟɬ�
ɧɟɨɛɯɨɞɢɦɵɯ�ɩɚɪɚɦɟɬɪɨɜ� 


2. ɇɚɠɦɢɬɟ RESET ɞɥɹ�ɫɛɪɨɫɚ�ɧɚɞɩɢɫɢ�ɢɥɢ�ɫɨɨɛɳɟɧɢɹ�ɬɪɟɜɨɝɢ. 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ȿɫɥɢ�ɩɨɫɥɟ�ɧɚɠɚɬɢɹ�5(6(7�ɫɨɨɛɳɟɧɢɟ�ɧɟ�ɢɫɱɟɡɥɨ��ɡɧɚɱɢɬ�ɩɪɢɱɢɧɭ�ɧɟ�ɭɫɬɪɚɧɢɥɢ� 
¾ Ɉɛɪɚɬɢɬɟɫɶ�ɜ�ɫɟɪɜɢɫɧɭɸ�ɫɥɭɠɛɭ� 


 


 
Ʉɧɨɩɚɤɚ�5(6(7�ɫɛɪɚɫɵɜɚɟɬ�ɫɨɨɛɳɟɧɢɹ�ɨɩɨɜɟɳɟɧɢɹ�ɨ�ɬɟɦɩɟɪɚɬɭɪɟ�ɢ�&22 / O2 ɩɪɢ�
ɥɢɦɢɬɚɯ���- 2 °C ɢ�ɫɨɨɬɜ����- ��ɨɛ�-%. 
ɉɪɢ�ɡɧɚɱɟɧɢɹɯ��ɤɨɬɨɪɵɟ�ɜɵɯɨɞɹɬ�ɡɚ�ɩɪɟɞɟɥɵ�ɞɚɧɧɨɝɨ�ɞɢɚɩɚɡɨɧɚ��ɨɛɪɚɬɢɬɟɫɶ�ɜ�
ɫɟɪɜɢɫɧɭɸ�ɫɥɭɠɛɭ�%,1'(5� 
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8.3 Ɋɟɥɟ�ɫɢɝɧɚɥɢɡɚɰɢɢ�ɧɭɥɟɜɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ 


CO2 ɢɧɤɭɛɚɬɨɪ� ɨɫɧɚɳɟɧ� ɫ� ɡɚɞɧɟɣ� ɫɬɨɪɨɧɵ� ɞɚɬɱɢɤɚɦɢ� ɪɟɥɟ� ɧɭɥɟɜɨɝɨ�
ɧɚɩɪɹɠɟɧɢɹ� ɞɥɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ� CO2 ɤɨɬɨɪɵɟ� ɩɨɡɜɨɥɹɸɬ� ɧɚɩɪɚɜɥɹɬɶ�
ɫɢɝɧɚɥ��ɝɥ��8��ɧɚ�ɰɟɧɬɪɚɥɶɧɭɸ�ɤɨɧɬɪɨɥɶɧɭɸ�ɫɢɫɬɟɦɭ� 


ɉɨɞɤɥɸɱɟɧɢɟ�ɱɟɪɟɡ�ɪɚɡɴɟɦ�',1����� 


 
Ɋɢɫɭɧɨɤ�24: P,1�ɤɨɧɮɢɝɭɪɚɰɢɹ�ɤɨɧɬɚɤɬɨɜ�ɪɚɡɴɟɦɨɜ�',1���� 


 
ɋɂȽɇȺɅɂɁȺɐɂə 


Ʉɨɧɬɚɤɬ����ɉɨɥɸɫ 
Ʉɨɧɬɚɤɬ����Ɋɚɡɦɵɤɚɸɳɟɟ�ɪɟɥɟ 
Ʉɨɧɬɚɤɬ����Ɂɚɦɵɤɚɸɳɢɣ�ɤɨɧɬɚɤɬ 


ȼ�ɫɥɭɱɚɟ�ɨɬɫɭɬɫɬɜɢɹ�ɚɜɚɪɢɣɧɨɝɨ�ɫɢɝɧɚɥɚ��ɤɨɧɬɚɤɬ���ɡɚɦɵɤɚɟɬɫɹ�ɫ�ɤɨɧɬɚɤɬɨɦ��� 


Ɂɚɦɵɤɚɧɢɟ� ɤɨɧɬɚɤɬɚ� �� ɫ� ɤɨɧɬɚɤɬɨɦ� �� ɜɤɥɸɱɚɟɬ� ɚɜɚɪɢɣɧɨɟ� ɜɵɯɨɞɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɪɟɥɟ� ɧɭɥɟɜɨɝɨ�
ɧɚɩɪɹɠɟɧɢɹ� 


Ɇɚɤɫɢɦɚɥɶɧɚɹ�ɦɨɳɧɨɫɬɶ�ɤɨɧɬɚɤɬɨɜ�ɰɟɩɢ����V AC/DC-����A 


 


 ɈɉȺɋɇɈ 
ɇɚɩɪɹɠɟɧɢɟ� 
ɇɟɜɟɪɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɝɢɛɟɥɢ� 
ɇɟɜɟɪɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɦɨɠɟɬ�ɜɵɜɟɫɬɢ�ɢɡ�ɫɬɪɨɹ�ɭɫɬɪɨɣɫɬɜɨ� 
� ɇɟ�ɩɪɟɜɵɲɚɬɶ�ɧɚɩɪɹɠɟɧɢɟ���9�$&�'&�– 2,5 Amp. 
� ɇɟ�ɩɨɞɤɥɸɱɚɬɶ�ɭɫɬɪɨɣɫɬɜɚ�ɫ�ɛɨɥɟɟ�ɜɵɫɨɤɢɦ�ɧɚɩɪɹɠɟɧɢɟɦ� 


Ⱥɜɚɪɢɣɧɨɟ� ɜɵɯɨɞɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɪɟɥɟ� ɧɭɥɟɜɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɩɟɪɟɤɥɸɱɚɟɬɫɹ� ɩɪɢ� ɫɥɟɞɭɸɳɢɯ�
ɫɨɛɵɬɢɹɯ� 


Ɉɬɤɥɸɱɟɧɢɟ�ɩɢɬɚɧɢɹ ɧɟɦɟɞɥɟɧɧɨ 


Ɉɬɤɥɨɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢɥɢ CO2 ɢɥɢ O2 (ɞɥɹ ɤɚɦɟɪ ɫ 
ɤɨɧɬɪɨɥɟɦ O2) 


ɑɟɪɟɡ����ɦɢɧɭɬ�ɩɨɫɥɟ�ɨɲɢɛɤɢ 


Ɉɬɤɪɵɬɚ�ɞɜɟɪɶ ɑɟɪɟɡ����ɦɢɧɭɬ�ɩɨɫɥɟ�ɨɲɢɛɤɢ 


ȼ�ɫɥɭɱɚɟ�ɨɬɤɥɨɧɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ�ɢɥɢ�&22 ɢɥɢ�22 �ɞɥɹ� ɤɚɦɟɪ�ɫ� ɤɨɧɬɪɨɥɟɦ�22��� ɢɥɢ�ɨɬɤɪɵɜɚɧɢɹ�
ɞɜɟɪɢ�� ɚɜɚɪɢɣɧɨɟ�ɫɨɨɛɳɟɧɢɟ�ɧɚ�ɞɢɫɩɥɟɟ� ɤɨɧɬɪɨɥɥɟɪɚ�ɩɪɨɞɨɥɠɚɟɬ�ɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶɫɹ�ɜɨ�ɜɪɟɦɹ�
ɩɟɪɟɞɚɱɢ�ɚɜɚɪɢɣɧɨɝɨ�ɫɢɝɧɚɥɚ�ɱɟɪɟɡ�ɜɵɯɨɞɧɵɟ�ɭɫɬɪɨɣɫɬɜɚ�ɪɟɥɟ�ɧɭɥɟɜɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ� 


Ʉɚɤ�ɬɨɥɶɤɨ�ɩɪɢɱɢɧɚ�ɬɪɟɜɨɝɢ�ɢɫɩɪɚɜɥɟɧɚ��ɦɨɠɧɨ�ɫɛɪɨɫɢɬ�ɫɢɝɧɚɥ�ɱɟɪɟɡ�ɪɟɥɟ�ɧɭɥɟɜɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�
ɜɦɟɫɬɟ�ɫ�ɫɢɝɧɚɥɶɧɵɦ�ɫɨɨɛɳɟɧɢɟɦ�ɧɚ�ɞɢɫɩɥɟɟ��ɧɚɠɚɬɢɟɦ�RESET. 


ȼ�ɫɥɭɱɚɟ�ɩɟɪɟɛɨɹ�ɜ�ɩɢɬɚɧɢɢ�ɩɟɪɟɞɚɱɚ�ɬɪɟɜɨɝɢ�ɱɟɪɟɡ�ɪɟɥɟ�ɧɭɥɟɜɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɩɪɨɞɨɥɠɚɟɬɫɹ�ɩɪɢ�
ɩɟɪɟɛɨɟ�ɜ�ɩɢɬɚɧɢɢ��ȼɩɨɫɥɟɞɫɬɜɢɢ��ɨɛɚ�ɤɨɧɬɚɤɬɚ�ɡɚɤɪɵɜɚɸɬɫɹ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ�� 


Ⱥɜɚɪɢɣɧɵɣ� ɫɢɝɧɚɥ� ɱɟɪɟɡ� ɜɵɯɨɞɧɵɟ� ɭɫɬɪɨɣɫɬɜɚ� ɪɟɥɟ� ɧɭɥɟɜɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɢɦɟɟɬ�ɦɟɫɬɨ ɧɚ� ɜɫɺɦ�
ɩɪɨɬɹɠɟɧɢɢ�ɨɬɤɥɸɱɟɧɢɹ�ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ� 


ɉɨɫɥɟ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ�� ɤɨɧɬɚɤɬ� �� ɡɚɦɵɤɚɟɬɫɹ� ɚɜɬɨɦɚɬɢɱɟɫɤɢ� ɫ� ɤɨɧɬɚɤɬɨɦ� ��� ɇɚ�
ɞɢɫɩɥɟɟ�ɤɨɧɬɪɨɥɥɟɪɚ�ɩɨɹɜɥɹɟɬɫɹ�ɚɜɚɪɢɣɧɨɟ�ɫɨɨɛɳɟɧɢɟ��ɤɪɚɫɧɨɟ��³POWER ON´�ɢ�ɡɜɭɱɢɬ�ɡɭɦɦɟɪ��
ɩɪɢ� ɭɫɥɨɜɢɢ�� ɱɬɨ� ɨɧ� ɧɟ� ɛɵɥ� ɞɟɚɤɬɢɜɢɪɨɜɚɧ� ɜ� ɦɟɧɸ� ³User level” (Ɇɟɧɸ� ɩɨɥɶɡɨɜɚɬɟɥɹ� ɝɥ�� 6.4). 
Ɉɬɤɥɸɱɟɧɢɟ�ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ�ɢ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ�ɨɬɦɟɱɚɸɬɫɹ�ɜ�ɫɩɢɫɤɟ�ɫɨɛɵɬɢɣ� 


 
ɂɫɩɨɥɶɡɭɹ�ɩɪɨɝɪɚɦɦɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ�$37-&20����'DWD&RQWURO6\VWHP��ɨɩɰɢɹ��ɝɥ��9.6) 
ɱɟɪɟɡ�ɢɧɬɟɪɮɟɣɫ�56����ɤɚɦɟɪɵ�ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ�ɤɥɢɦɚɬɚ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�ɢ�ɧɚɤɨɩɥɟɧɢɹ�
ɞɚɧɧɵɯ��ɨɩɨɜɟɳɟɧɢɟ�ɬɪɟɜɨɝɢ�ɧɟ�ɩɟɪɟɞɚɟɬɫɹ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɜ�ɩɪɨɬɨɤɨɥ�� 
¾ ɍɫɬɚɧɚɜɢɬɟ�ɥɢɦɢɬɵ�ɞɥɹ�ɩɟɪɟɞɚɱɢ�ɜ�ȺɊɌ-&20 ��ɩɪɨɬɨɤɨɥ�APT-&20™. 
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8.4 Ⱦɜɟɪɶ�ɨɬɤɪɵɬɚ 


ɉɨɥɨɠɟɧɢɟ� ɜɧɟɲɧɟɣ� ɞɜɟɪɢ� ɢɧɤɭɛɚɬɨɪɚ� ©ɨɬɤɪɵɬɚ�ɡɚɤɪɵɬɚª� ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ� ɩɨɫɪɟɞɫɬɜɨɦ�
ɤɨɧɬɚɤɬɧɨɝɨ� ɜɵɤɥɸɱɚɬɟɥɹ�� ɉɪɢ� ɨɬɤɪɵɬɨɣ� ɞɜɟɪɢ� ɤɨɧɬɪɨɥɶ� ɬɟɦɩɟɪɚɬɭɪɵ�� CO2 ɢ� O2 �ɞɥɹ� ɤɚɦɟɪ� ɫ�
ɤɨɧɬɪɨɥɟɦ�O2��ɜɵɤɥɸɱɟɧ 


1. Ⱦɜɟɪɶ�ɨɬɤɪɵɬɚ�� 
ɍɜɟɞɨɦɥɟɧɢɟ��ɝɨɥɭɛɨɟ��³DOOR OPEN”.  


2. Ⱦɜɟɪɶ�ɨɬɤɪɵɬɚ�ɜ�ɬɟɱɟɧɢɟ�ɛɨɥɟɟ���ɦɢɧɭɬ� 
Ⱥɜɚɪɢɣɧɨɟ�ɫɨɨɛɳɟɧɢɟ��ɤɪɚɫɧɨɟ��³DOOR OPEN” 
Ɂɜɭɤɨɜɨɣ�ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ��ɩɪɢ�ɭɫɥɨɜɢɢ��ɱɬɨ�ɨɧ�ɧɟ�ɛɵɥ�ɞɟɚɤɬɢɜɢɪɨɜɚɧ�ɜ�ɦɟɧɸ�³User level” 
(Ɇɟɧɸ�ɩɨɥɶɡɨɜɚɬɟɥɹ� ɝɥ��6.4). 


3. ȿɳɺ�ɱɟɪɟɡ����ɦɢɧɭɬ� 
ȼɤɥɸɱɚɟɬɫɹ�ɜɵɯɨɞɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɪɟɥɟ�ɧɭɥɟɜɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ� 


ɉɨɪɹɞɨɤ�ɞɟɣɫɬɜɢɣ: 


x Ɂɚɤɪɨɣɬɟ�ɞɜɟɪɶ� 


Ɋɟɡɭɥɶɬɚɬ: 


x ɍɜɟɞɨɦɥɟɧɢɟ ɢɥɢ ɚɜɚɪɢɣɧɨɟ ɩɨɫɥɚɧɢɟ ɭɞɚɥɹɟɬɫɹ. 


x Ⱥɜɚɪɢɣɧɨɟ ɜɵɯɨɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɪɟɥɟ ɧɭɥɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɬɤɥɸɱɚɟɬɫɹ. 


 


8.5 ɉɨɜɵɲɟɧɧɚɹ�ɢ�ɩɨɧɢɠɟɧɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ 


1. Ɉɬɤɥɨɧɟɧɢɟ�ɛɨɥɶɲɟ�ɱɟɦ�ɧɚ���- 1 °C ɨɬ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ 
ɍɜɟɞɨɦɥɟɧɢɟ��ɝɨɥɭɛɨɟ��³7(03(5$785(”.  


2. Ɉɬɤɥɨɧɟɧɢɟ�ɜ�ɬɟɱɟɧɢɟ�ɛɨɥɟɟ����ɦɢɧɭɬ 
Ⱥɜɚɪɢɣɧɨɟ�ɫɨɨɛɳɟɧɢɟ��ɤɪɚɫɧɨɟ��³7(03(5$785(”  
Ɂɜɭɤɨɜɨɣ�ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ��ɩɪɢ�ɭɫɥɨɜɢɢ��ɱɬɨ�ɨɧ�ɧɟ�ɛɵɥ�ɞɟɚɤɬɢɜɢɪɨɜɚɧ�ɜ�ɦɟɧɸ�³User level” 
(Ɇɟɧɸ�ɩɨɥɶɡɨɜɚɬɟɥɹ���ɝɥ��6.4). 


3. ȼɤɥɸɱɚɟɬɫɹ�ɚɜɚɪɢɣɧɨɟ�ɜɵɯɨɞɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɪɟɥɟ�ɧɭɥɟɜɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ� 


ȼ�ɫɥɭɱɚɟ�ɩɪɟɜɵɲɟɧɢɹ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɪɢɦɟɪɧɨ�ɧɚ�������C �ɭɬɨɱɧɟɧɢɟ��ɝɥ��7.2), 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ�ɤɨɧɬɪɨɥɥɟɪ��ɝɥ��7.2��ɩɪɢɧɢɦɚɟɬ�ɧɚ�ɫɟɛɹ�ɤɨɧɬɪɨɥɶ� 


ȼ�ɫɥɭɱɚɟ�ɚɜɚɪɢɣɧɨɝɨ�ɫɢɝɧɚɥɚ�ɩɨɜɵɲɟɧɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ��ɞɟɣɫɬɜɭɣɬɟ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ� 


x ȼɵɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ 


x Ɉɬɤɪɨɣɬɟ�ɨɛɟ�ɞɜɟɪɢ�ɭɫɬɚɧɨɜɤɢ�ɩɪɢɦɟɪɧɨ�ɧɚ�5 ɦɢɧɭɬ 


x ɋɧɨɜɚ�ɜɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ 


x Ɇɨɠɧɨ� ɩɟɪɟɡɚɩɭɫɬɢɬɶ� ɫɬɚɧɞɚɪɬɧɭɸ� ɷɤɫɩɥɭɚɬɚɰɢɸ�� ɤɚɤ� ɬɨɥɶɤɨ� ɛɭɞɭɬ� ɭɪɚɜɧɨɜɟɲɟɧɵ� ɬɪɟɛɭɟɦɵɟ�
ɜɟɥɢɱɢɧɵ�� 


ȼ�ɫɥɭɱɚɟ�ɚɜɚɪɢɣɧɨɝɨ�ɫɢɝɧɚɥɚ�ɩɨɧɢɠɟɧɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ��ɞɟɣɫɬɜɭɣɬɟ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ� 


x ȼɵɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ 


x ɉɨɞɨɠɞɢɬɟ�ɩɪɢɦɟɪɧɨ�5 ɦɢɧɭɬ 


x ɋɧɨɜɚ�ɜɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ 


x Ɇɨɠɧɨ� ɩɟɪɟɡɚɩɭɫɬɢɬɶ� ɫɬɚɧɞɚɪɬɧɭɸ� ɷɤɫɩɥɭɚɬɚɰɢɸ�� ɤɚɤ� ɬɨɥɶɤɨ� ɛɭɞɭɬ� ɭɪɚɜɧɨɜɟɲɟɧɵ� ɬɪɟɛɭɟɦɵɟ�
ɜɟɥɢɱɢɧɵ�� 


 
ȿɫɥɢ�ɫɧɨɜɚ�ɩɨɹɜɥɹɬɫɹ�ɬɟ�ɠɟ�ɚɜɚɪɢɣɧɵɟ�ɫɢɝɧɚɥɵ��ɩɨɠɚɥɭɣɫɬɚ�ɨɛɪɚɬɢɬɟɫɶ�ɜ�ɫɟɪɜɢɫɧɭɸ�
ɫɥɭɠɛɭ�%,1'(5� 
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8.6 ɉɨɜɵɲɟɧɧɚɹ���ɩɨɧɢɠɟɧɧɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�&22 


1. Ɉɬɤɥɨɧɟɧɢɟ�ɧɚ���- ��Ɉɛ�-��ɨɬ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�CO2  
ɍɜɟɞɨɦɥɟɧɢɟ��ɝɨɥɭɛɨɟ��³CO2”.  


2. Ɉɬɤɥɨɧɟɧɢɟ�ɜ�ɬɟɱɟɧɢɟ�ɛɨɥɟɟ����ɦɢɧɭɬ 
Ⱥɜɚɪɢɣɧɨɟ�ɫɨɨɛɳɟɧɢɟ��ɤɪɚɫɧɨɟ��³CO2”  
Ɂɜɭɤɨɜɨɣ�ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ��ɩɪɢ�ɭɫɥɨɜɢɢ��ɱɬɨ�ɨɧ�ɧɟ�ɛɵɥ�ɞɟɚɤɬɢɜɢɪɨɜɚɧ�ɜ�ɦɟɧɸ�³User level” 
(Ɇɟɧɸ�ɩɨɥɶɡɨɜɚɬɟɥɹ� ɝɥ��6.4). 


3. ȼɤɥɸɱɚɟɬɫɹ�ɚɜɚɪɢɣɧɨɟ�ɜɵɯɨɞɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɪɟɥɟ�ɧɭɥɟɜɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ� 


ȼ�ɫɥɭɱɚɟ�ɚɜɚɪɢɣɧɨɝɨ�ɫɢɝɧɚɥɚ�ɩɨɜɵɲɟɧɧɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɢ�CO2��ɞɟɣɫɬɜɭɣɬɟ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ� 


x ȼɵɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ� 
x Ɉɬɤɪɨɣɬɟ� ɨɛɟ� ɞɜɟɪɢ� ɭɫɬɚɧɨɜɤɢ� ɩɪɢɦɟɪɧɨ� ɧɚ� ��� ɫɟɤɭɧɞ� ɋɨɛɥɸɞɚɬɶ� ɭɤɚɡɚɧɢɹ� ɩɨ� ɬɟɯɧɢɤɟ�


ɛɟɡɨɩɚɫɧɨɫɬɢ�ɩɪɢ�ɪɚɛɨɬɟ�ɫ�CO2 �ɝɥɚɜɚ 1.6). 
x ɋɧɨɜɚ�ɜɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ� 
x ɋɬɚɧɞɚɪɬɧɚɹ� ɷɤɫɩɥɭɚɬɚɰɢɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɟɪɟɡɚɩɭɳɟɧɚ�� ɤɚɤ� ɬɨɥɶɤɨ� ɛɭɞɭɬ� ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɵ�


ɬɪɟɛɭɟɦɵɟ�ɜɟɥɢɱɢɧɵ� 


ȼ�ɫɥɭɱɚɟ�ɚɜɚɪɢɣɧɨɝɨ�ɫɢɝɧɚɥɚ�ɩɨɧɢɠɟɧɧɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɢ�CO2��ɞɟɣɫɬɜɭɣɬɟ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ� 


x ȼɵɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ� 
x ɋɧɨɜɚ�ɜɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ� 
x ɋɬɚɧɞɚɪɬɧɚɹ� ɷɤɫɩɥɭɚɬɚɰɢɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɟɪɟɡɚɩɭɳɟɧɚ�� ɤɚɤ� ɬɨɥɶɤɨ� ɛɭɞɭɬ� ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɵ�


ɬɪɟɛɭɟɦɵɟ�ɜɟɥɢɱɢɧɵ� 


 
ȿɫɥɢ�ɫɧɨɜɚ�ɩɨɹɜɥɹɬɫɹ�ɬɟ�ɠɟ�ɚɜɚɪɢɣɧɵɟ�ɫɢɝɧɚɥɵ��ɩɨɠɚɥɭɣɫɬɚ�ɨɛɪɚɬɢɬɟɫɶ�ɜ�ɫɟɪɜɢɫɧɭɸ�
ɫɥɭɠɛɭ�%,1'(5� 


 


8.7 ɉɨɜɵɲɟɧɧɚɹ���ɩɨɧɢɠɟɧɧɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�22 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22) 


1. Ɉɬɤɥɨɧɟɧɢɟ�ɧɚ���- ��Ɉɛ�-��ɨɬ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�O2  
ɍɜɟɞɨɦɥɟɧɢɟ��ɝɨɥɭɛɨɟ��³O2”.  


2. Ɉɬɤɥɨɧɟɧɢɟ�ɜ�ɬɟɱɟɧɢɟ�ɛɨɥɟɟ����ɦɢɧɭɬ 
Ⱥɜɚɪɢɣɧɨɟ�ɫɨɨɛɳɟɧɢɟ��ɤɪɚɫɧɨɟ��³O2”  
Ɂɜɭɤɨɜɨɣ�ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ��ɩɪɢ�ɭɫɥɨɜɢɢ��ɱɬɨ�ɨɧ�ɧɟ�ɛɵɥ�ɞɟɚɤɬɢɜɢɪɨɜɚɧ�ɜ�ɦɟɧɸ�³User level” 
(Ɇɟɧɸ�ɩɨɥɶɡɨɜɚɬɟɥɹ���ɝɥ��6.4). 


3. ȼɤɥɸɱɚɟɬɫɹ�ɚɜɚɪɢɣɧɨɟ�ɜɵɯɨɞɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɪɟɥɟ�ɧɭɥɟɜɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ� 


ȼ�ɫɥɭɱɚɟ�ɚɜɚɪɢɣɧɨɝɨ�ɫɢɝɧɚɥɚ�ɩɨɜɵɲɟɧɧɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɢ�O2��ɞɟɣɫɬɜɭɣɬɟ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ� 


x ȼɵɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ� 
x Ɉɬɤɪɨɣɬɟ� ɨɛɟ� ɞɜɟɪɢ� ɭɫɬɚɧɨɜɤɢ� ɩɪɢɦɟɪɧɨ� ɧɚ� ��� ɫɟɤɭɧɞ� ɋɨɛɥɸɞɚɬɶ� ɭɤɚɡɚɧɢɹ� ɩɨ� ɬɟɯɧɢɤɟ�


ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɪɢ� ɪɚɛɨɬɟ� ɫ�O2 �ɝɥɚɜɚ 1.6). ɂɡɛɟɝɚɬɶ� ɨɛɪɚɡɨɜɚɧɢɹ� ɫɤɨɩɥɟɧɢɣ� ɤɢɫɥɨɪɨɞɚ� ɜɨɤɪɭɝ�
ɭɫɬɪɨɣɫɬɜɚ. 


x ɋɧɨɜɚ�ɜɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ� 
x ɋɬɚɧɞɚɪɬɧɚɹ� ɷɤɫɩɥɭɚɬɚɰɢɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɟɪɟɡɚɩɭɳɟɧɚ�� ɤɚɤ� ɬɨɥɶɤɨ� ɛɭɞɭɬ� ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɵ�


ɬɪɟɛɭɟɦɵɟ�ɜɟɥɢɱɢɧɵ� 


ȼ�ɫɥɭɱɚɟ�ɚɜɚɪɢɣɧɨɝɨ�ɫɢɝɧɚɥɚ�ɩɨɧɢɠɟɧɧɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɢ�O2��ɞɟɣɫɬɜɭɣɬɟ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ� 


x ȼɵɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ� 
x ɋɧɨɜɚ�ɜɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ� 
x ɋɬɚɧɞɚɪɬɧɚɹ� ɷɤɫɩɥɭɚɬɚɰɢɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɟɪɟɡɚɩɭɳɟɧɚ�� ɤɚɤ� ɬɨɥɶɤɨ ɛɭɞɭɬ� ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɵ�


ɬɪɟɛɭɟɦɵɟ�ɜɟɥɢɱɢɧɵ� 


 
ȿɫɥɢ�ɫɧɨɜɚ�ɩɨɹɜɥɹɬɫɹ�ɬɟ�ɠɟ�ɚɜɚɪɢɣɧɵɟ�ɫɢɝɧɚɥɵ��ɩɨɠɚɥɭɣɫɬɚ�ɨɛɪɚɬɢɬɟɫɶ�ɜ�ɫɟɪɜɢɫɧɭɸ�
ɫɥɭɠɛɭ�%,1'(5� 
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8.8 ɂɧɞɢɤɚɰɢɹ� ɩɨɧɢɠɟɧɧɨɝɨ� ɞɚɜɥɟɧɢɹ� ɜ� ɫɥɭɱɚɟ� ɨɩɭɫɬɨɲɟɧɢɹ� ɝɚɡɨɜɵɯ�
ɛɚɥɥɨɧɨɜ 


Ⱥɜɚɪɢɣɧɵɟ�ɩɨɤɚɡɚɧɢɹ�ɞɟɦɨɧɫɬɪɢɪɭɸɬ�ɩɚɞɟɧɢɟ�ɞɚɜɥɟɧɢɹ�CO2, O2��ɢ�N2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�O2) 
������ɛɚɪ. ɉɪɨɜɟɪɶɬɟ��ɨɬɤɪɵɬ�ɥɢ�ɝɚɡɨɜɵɣ�ɛɚɥɥɨɧ. 


ȿɫɥɢ�ɧɟ�ɭɫɬɚɧɨɜɥɟɧɨ�ɭɫɬɪɨɣɫɬɜɨ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ��ɜɵ�ɞɨɥɠɧɵ�ɫɦɟɧɢɬɶ�ɝɚɡɨɜɵɣ�ɛɚɥɥɨɧ�� 


Ⱥɜɚɪɢɣɧɨɟ�ɫɨɨɛɳɟɧɢɟ�ɞɥɹ�O2 ɢ�N2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�O2��ɦɨɠɧɨ�ɨɬɤɥɸɱɢɬɶ�ɤɧɨɩɤɚɦɢ�����ɞɥɹ�
O2 ɢ� �����ɞɥɹ�N2��ɉɨɥɨɠɟɧɢɟ� I  �ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ�ɞɚɜɥɟɧɢɹ�ɡɚɞɟɣɫɬɜɨɜɚɧ��ȿɫɥɢ�ɨɛɚ�ɚɜɚɪɢɣɧɵɯ�
ɫɢɝɧɚɥɚ�ɜɵɤɥɸɱɟɧɵ��ɤɨɧɬɪɨɥɶ�O2 ɨɬɤɥɸɱɚɟɬɫɹ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ� 


Ɂɭɦɦɟɪ�ɢ�ɜɢɡɭɚɥɶɧɵɟ�ɭɜɟɞɨɦɥɟɧɢɹ�ɧɚ�ɞɢɫɩɥɟɟ�ɤɨɧɬɪɨɥɟɪɚ�0%1: 


ɉɨɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ CO2  ɋɨɨɛɳɟɧɢɟ ³/2:�35(6685(�&2�´ 


ɉɨɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ O2 ɋɨɨɛɳɟɧɢɟ ³/2:�35(6685(�2�´ (ɞɥɹ ɤɚɦɟɪ ɫ ɤɨɧɬɪɨɥɟɦ O2) 


ɉɨɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ N2 ɋɨɨɛɳɟɧɢɟ ³/2:�35(6685(�1�´ (ɞɥɹ ɤɚɦɟɪ ɫ ɤɨɧɬɪɨɥɟɦ O2) 


 
ɇɟɨɛɯɨɞɢɦɵɦ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ�ɭɫɥɨɜɢɟɦ�ɞɥɹ�ɚɜɚɪɢɣɧɵɯ�ɫɨɨɛɳɟɧɢɣ�ɞɚɜɥɟɧɢɹ�22 ɢ�12 
�ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22��ɹɜɥɹɟɬɫɹ�ɭɫɬɚɧɨɜɤɚ�ɨɛɨɢɯ�ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ�����ɢ������ɜ�
ɩɨɥɨɠɟɧɢɟ�21��ɩɨɥɨɠɟɧɢɟ�,�� 


ɉɪɨɰɟɞɭɪɚ� ɜ� ɫɥɭɱɚɟ� ɚɜɚɪɢɣɧɨɝɨ� ɫɢɝɧɚɥɚ� ɞɚɜɥɟɧɢɹ� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɭɫɬɪɨɣɫɬɜɚ� ɫɦɟɧɵ�
ɝɚɡɨɜɨɝɨ�ɛɚɥɥɨɧɚ� 


x ɋɦɟɧɢɬɟ� ɝɚɡɨɜɵɣ� ɛɚɥɥɨɧ� ɋɨɛɥɸɞɚɬɶ� ɭɤɚɡɚɧɢɹ� ɩɨ� ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ� ɢ� ɦɚɤɫɢɦɚɥɶɧɨɟ�
ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ��ɝɥɚɜɚ 4.4). 


x ɇɚɠɦɢɬɟ�ɤɧɨɩɤɭ�RESET ɞɥɹ�ɬɨɝɨ�ɱɬɨɛɵ�ɭɞɚɥɢɬɶ�ɢɧɞɢɤɚɰɢɸ�ɨɲɢɛɤɢ� 


ɉɪɨɰɟɞɭɪɚ�ɜ�ɫɥɭɱɚɟ�ɚɜɚɪɢɣɧɨɝɨ�ɫɢɝɧɚɥɚ�ɞɚɜɥɟɧɢɹ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɝɚɡɨɜɨɝɨ�
ɛɚɥɥɨɧɚ��ɨɩɰɢɹ� 


ȼ� ɫɥɭɱɚɟ� ɟɫɥɢ� ɭɫɬɚɧɨɜɥɟɧɨ� ɭɫɬɪɨɣɫɬɜɨ� ɫɦɟɧɵ� ɝɚɡɨɜɨɝɨ� ɛɚɥɥɨɧɚ�� ɩɚɞɟɧɢɟ� ɞɚɜɥɟɧɢɹ� ɬɚɤɠɟ�
ɨɛɨɡɧɚɱɚɟɬɫɹ� ɤɪɚɫɧɵɦ� ɚɜɚɪɢɣɧɵɦ� ɫɨɨɛɳɟɧɢɟɦ�� ɍɫɬɪɨɣɫɬɜɨ� ɫɦɟɧɵ� ɛɚɥɥɨɧɚ� ɩɟɪɟɤɥɸɱɚɟɬɫɹ�
ɚɜɬɨɦɚɬɢɱɟɫɤɢ� ɧɚ� ɜɬɨɪɨɣ� ɝɚɡɨɜɵɣ� ɛɚɥɥɨɧ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɢɧɞɢɤɚɰɢɸ� ɩɚɞɟɧɢɹ� ɞɚɜɥɟɧɢɹ� �ɤɪɚɫɧɨɟ�
ɚɜɚɪɢɣɧɨɟ� ɩɪɢɦɟɱɚɧɢɟ��� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɧɟɩɪɟɪɵɜɧɚɹ� ɩɨɞɚɱɚ�CO2 / O2 / N2�� ɜ� ɬɨɦ� ɫɥɭɱɚɟ�� ɟɫɥɢ�
ɨɬɤɪɵɬ�ɜɬɨɪɨɣ�ɝɚɡɨɜɵɣ�ɛɚɥɥɨɧ� 


x ɍɛɟɞɢɬɟɫɶ�� ɱɬɨ� ɜɬɨɪɨɣ� ɝɚɡɨɜɵɣ� ɛɚɥɥɨɧ� ɨɬɤɪɵɬ�� ɍɛɟɞɢɬɟɫɶ�� ɱɬɨ� ɞɚɜɥɟɧɢɟ� ɜ� ɛɚɥɥɨɧɟ� ɜɵɲɟ�
ɞɚɜɥɟɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɧɚ�2,0 ɛɚɪ� 


x Ɂɚɦɟɧɢɬɟ� ɩɭɫɬɨɣ ɛɚɥɥɨɧ� ɋɨɛɥɸɞɚɬɶ� ɭɤɚɡɚɧɢɹ� ɩɨ� ɬɟɯɧɢɤɟ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɢ� ɦɚɤɫɢɦɚɥɶɧɨɟ�
ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�(ɝɥɚɜɚ 4.4). 


x ɇɚɠɦɢɬɟ�ɤɧɨɩɤɭ�RESET ɱɬɨɛɵ�ɭɞɚɥɢɬɶ�ɢɧɞɢɤɚɰɢɸ�ɨɲɢɛɤɢ�� 


ȼɵɩɭɫɤɧɨɟ� ɞɚɜɥɟɧɢɟ� ɤɚɠɞɨɝɨ� ɝɚɡɨɜɨɝɨ� ɛɚɥɥɨɧɚ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɧɚ� ���� ɛɚɪɚ� ɜɵɲɟ� ɞɚɜɥɟɧɢɹ�
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ� 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɪɟɜɵɲɟɧɢɟ�ɜɵɩɭɫɤɧɨɝɨ�ɞɚɜɥɟɧɢɹ�!�����ɛɚɪ. 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɜɪɟɠɞɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ�  
� ɇȿ�ɞɨɩɭɫɤɚɣɬɟ��ɱɬɨɛɵ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɛɵɥɨ�ɛɨɥɟɟ��ɱɟɦ�ɧɚ�����ɛɚɪɚ�ɜɵɲɟ��


ɱɟɦ�ɚɬɦɨɫɮɟɪɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ. 
¾ ɉɟɪɟɞ�ɩɨɞɤɥɸɱɟɧɢɟɦ�ɩɪɨɜɟɪɶɬɟ�ɞɚɜɥɟɧɢɟ�ɤɚɠɞɨɝɨ�ɛɚɥɥɨɧɚ�ɧɚ�ɪɟɞɭɤɬɨɪɟ�


ɞɚɜɥɟɧɢɹ� 
¾ ɍɫɬɚɧɨɜɢɬɟ�ɞɚɜɥɟɧɢɟ�ɧɚ�ɜɵɯɨɞɟ�ɤɚɠɞɨɝɨ�ɛɚɥɥɨɧɚ�ɧɚ�����ɛɚɪ�ɜɵɲɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�


ɞɚɜɥɟɧɢɹ� 


ȼɪɟɦɹ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɝɚɡɨɜɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɜɨ� ɜɧɭɬɪɟɧɧɟɣ� ɤɚɦɟɪɟ� ɩɨɫɥɟ� ɨɬɤɪɵɬɢɹ� ɞɜɟɪɢ��
ɤɨɬɨɪɵɟ�ɨɛɨɡɧɚɱɟɧɵ�ɜ�ɬɟɯɧɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ��ɝɥ��16.4���ɨɬɧɨɫɢɬɫɹ�ɤ�ɩɨɞɤɥɸɱɟɧɢɸ�ɞɚɜɥɟɧɢɹ�����ɛɚɪ��
ɋɧɢɠɟɧɢɟ�ɞɚɜɥɟɧɢɹ�ɝɚɡɚ�ɧɚ�ɜɯɨɞɟ�ɞɨ�ɬɨɱɤɢ�ɩɟɪɟɤɥɸɱɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɨɜ�ɩɪɢ�����ɛɚɪ�
ɫɤɚɡɵɜɚɟɬɫɹ� ɧɚ� ɛɨɥɟɟ� ɞɥɢɬɟɥɶɧɨɦ� ɜɪɟɦɟɧɢ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�� Ⱦɥɹ� ɫɨɤɪɚɳɟɧɢɹ� ɜɪɟɦɟɧɢ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɢɥɢ� ɩɪɢ� ɱɚɫɬɨɦ� ɨɬɤɪɵɜɚɧɢɢ� ɞɜɟɪɢ�� ɛɵɫɬɪɨ� ɩɪɨɢɡɜɟɞɢɬɟ� ɡɚɦɟɧɭ� ɛɚɥɥɨɧɨɜ� ɩɪɢ�
ɫɧɢɠɟɧɢɢ�ɞɚɜɥɟɧɢɹ�ɧɢɠɟ�����ɛɚɪ� 
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9. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɨɩɰɢɢ 


9.1 ɉɨɪɬɵ� ɞɨɫɬɭɩɚ� ɫ� ɫɢɥɢɤɨɧɨɜɵɦɢ� ɡɚɝɥɭɲɤɚɦɢ� 30 mm ɫ� ɞɜɭɦɹ�
ɫɢɥɢɤɨɧɨɜɵɦɢ�ɡɚɝɥɭɲɤɚɦɢ��ʋ�ɚɪɬ��8012-�����ɧɚ�ɡɚɞɧɟɣ�ɩɚɧɟɥɢ��ʋ�ɚɪɬ��
8012-�����ɫɥɟɜɚ��ʋ�ɚɪɬ��8012-�����ɫɩɪɚɜɚ) �ɨɩɰɢɹ� 


 


 


 


 


(a) 


 


 
(b) 


 


 


 


(c) 


Ɋɢɫɭɧɨɤ�25��ɉɨɥɨɠɟɧɢɹ�ɨɩɰɢɨɧɚɥɶɧɵɯ�ɫɢɥɢɤɨɧɨɜɵɯ�ɩɨɪɬɨɜ�ɞɨɫɬɭɩɚ�ɫɥɟɜɚ��D��� 
ɧɚ�ɡɚɞɧɟɣ�ɩɚɧɟɥɢ��E���ɢ�ɫɩɪɚɜɚ��F� 


 


ɉɪɟɞɭɩɪɟɠɞɚɸɳɚɹ�ɦɟɬɤɚ�ɪɚɫɩɨɥɨɠɟɧɚ�ɧɚɞ�ɤɚɠɞɵɦ�ɩɨɪɬɨɦ�ɞɨɫɬɭɩɚ� 


ɉɪɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�&%�ɫ�ɫɢɥɢɤɨɧɨɜɵɦɢ�ɩɨɪɬɚɦɢ�ɞɨɫɬɭɩɚ��ɨɛɟ�ɫɟɥɢɤɨɧɨɜɵɟ�ɡɚɝɥɭɲɤɢ�ɞɨɥɠɧɵ�ɩɥɨɬɧɨ�
ɩɪɢɥɟɝɚɬɶ�ɤ�ɩɨɪɬɭ�ɞɨɫɬɭɩɚ��ȼ�ɫɥɭɱɚɟ�ɧɟɩɥɨɬɧɨɝɨ�ɩɪɢɥɟɝɚɧɢɹ�ɢɥɢ�ɭɬɟɪɢ�ɡɚɝɥɭɲɤɢ��ɝɚɡ�&22 ɢ���ɢɥɢ�ɝɚɡ�
O2 / N2 (ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22) ɦɨɠɟɬ�ɩɪɨɫɨɱɢɬɶɫɹ�ɜ�ɤɪɭɠɚɸɳɭɸ�ɚɬɦɨɫɮɟɪɭ��Ʉɨɧɬɪɨɥɶ�&22 ɢ�
ɤɨɧɬɪɨɥɶ�O2 (ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22) ɨɬɤɥɸɱɢɬɫɹ�ɬɨɥɶɤɨ�ɩɪɢ�ɨɬɤɪɵɜɚɧɢɢ�ɞɜɟɪɢ�  


 


 ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�CO2 �!���9RO�-%). 
ɍɝɪɨɡɚ�ɞɥɹ�ɠɢɡɧɢ�ɜɫɥɟɞɫɬɜɢɟ�ɭɞɭɲɶɹ�� 
ɍɝɪɨɡɚ�ɨɬɪɚɜɥɟɧɢɹ� 
¾ ɉɥɨɬɧɨ�ɩɪɢɥɟɝɚɸɳɢɣ�ɤɚɠɞɵɣ�ɩɨɪɬ�ɞɨɫɬɭɩɚ�ɫ�ɞɜɭɦɹ�ɡɚɝɥɭɲɤɚɦɢ�ɩɪɢ�


ɷɤɫɩɥɭɚɬɚɰɢɢ� 


ɉɪɢɦɟɱɚɧɢɟ�ɞɥɹ�ɭɫɬɪɨɣɫɬɜ�ɫ�ɪɟɝɭɥɢɪɨɜɤɨɣ�ɩɨɞɚɱɢ�O2� 


 


 


 


ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�O2 �!������22). 
Ɉɩɚɫɧɨɫɬɶ ɜɨɡɝɨɪɚɧɢɹ ɢ ɜɡɪɵɜɚ ɩɪɢ ɤɨɧɬɚɤɬɟ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫ O2.  
Ɉɩɚɫɧɨɫɬɶ�ɨɠɨɝɨɜ�ɢ�ɬɪɚɜɦ� 
¾ ȼɨ�ɜɪɟɦɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɩɥɨɬɧɨ�ɡɚɤɪɵɬɶ�ɜɫɟ�ɩɨɪɬɵ�ɞɨɫɬɭɩɚ�ɫ�ɨɛɟɢɯ�ɫɬɨɪɨɧ�ɫ�


ɩɨɦɨɳɶɸ�ɡɚɝɥɭɲɟɤ� 
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9.2 ȼɧɭɬɪɟɧɧɟɟ�ɪɨɡɟɬɤɚ����ȼ��ɨɩɰɢɹ�ɞɥɹ�&%�������&%����� 


 
Ⱦɚɧɧɚɹ�ɨɩɰɢɹ�ɧɟɞɨɫɬɭɩɧɚ�ɞɥɹ�ɫɟɪɢɢ�&8/� 


ȼɧɭɬɪɟɧɧɹɹ�ɪɨɡɟɬɤɚ��*��ɪɚɫɩɨɥɨɠɟɧɨ�ɜ�ɜɟɪɯɧɟɦ�ɥɟɜɨɦ�ɭɝɥɭ�ɡɚɞɧɟɣ�ɫɬɟɧɤɢ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ��Ɉɧɚ�
ɡɚɤɪɵɬɚ� ɜɨɞɨɡɚɳɢɬɧɨɣ� ɤɪɵɲɤɨɣ�� Ɋɨɡɟɬɤɚ� ɩɪɟɞɧɚɡɧɚɱɟɧɚ� ɞɥɹ� ɩɨɞɤɥɸɱɟɧɢɹ� ɭɫɬɪɨɣɫɬɜ��
ɪɚɡɦɟɳɟɧɧɵɯ�ɜɧɭɬɪɢ�ɢɧɤɭɛɚɬɨɪɚ��ɤ�ɷɥɟɤɬɪɨɩɢɬɚɧɢɸ�����ȼ�ɩɟɪɟɦɟɧɧɨɝɨ�ɬɨɤɚ�  


 
Ɋɢɫɭɧɨɤ 26: Ɋɚɫɩɨɥɨɠɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɪɨɡɟɬɤɢ 230ȼ 


 


(G) ȼɧɭɬɪɟɧɧɹɹ�ɪɨɡɟɬɤɚ� 


 


Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɜɟɪɲɢɧɵ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɦɨɳɧɨɫɬɶ ɜ 20 ȼɬ. 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɪɟɜɵɲɟɧɢɟ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ� 
ɉɨɜɪɟɠɞɟɧɢɟ�ɤɭɥɶɬɭɪ� 
� ɇȿ�ɩɪɟɜɵɲɚɣɬɟ�ɦɚɤɫɢɦɚɥɶɧɭɸ�ɧɚɝɪɭɡɤɭ�ɜɟɪɲɢɧɵ�ɜ����ȼɬ� 
� ɇȿ�ɩɨɞɫɨɟɞɢɧɹɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɫ�ɧɨɦɢɧɚɥɶɧɨɣ�ɦɨɳɧɨɫɬɶɸ�!����ȼɬ� 


 


 
Ɍɟɩɥɨɜɵɞɟɥɟɧɢɟ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ�ɜɧɭɬɪɢ�ɤɚɦɟɪɵ�ɦɨɝɭɬ�ɜɥɢɹɬɶ�ɧɚ�
ɬɟɦɩɟɪɚɬɭɪɧɵɣ�ɞɢɚɩɚɡɨɧ� 


Ɇɚɤɫɢɦɚɥɶɧɚɹ�ɧɚɝɪɭɡɤɚ�ɧɟ�ɞɨɥɠɧɚ�ɩɪɟɜɵɲɚɬɶ���Ⱥɦɩ� 


 


 ɈɋɌɈɊɈɀɇɈ 
ɉɪɟɜɵɲɟɧɢɟ�ɡɚɝɪɭɠɟɧɧɨɫɬɢ�ɤɨɧɬɚɤɬɨɜ� 
ɉɨɜɪɟɠɞɟɧɢɟ�ɤɨɧɬɚɤɬɨɜ�ɢ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ�ɝɧɟɡɞ� 
ɇɚɩɪɹɠɟɧɢɟ� 
Ɉɩɚɫɧɨɫɬɶ�ɞɥɹ�ɠɢɡɧɢ. 
� ɇȿ ɩɪɟɜɵɲɚɣɬɟ ɦɚɤɫɢɦɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ 3 Aɦɩ. 
� ɇȿ ɩɨɞɫɨɟɞɢɧɹɣɬɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ !���$ɦɩ� 


Ɇɨɠɧɨ�ɨɬɤɥɸɱɢɬɶ�ɧɚɩɪɹɠɟɧɢɟ�ɧɚ�ɜɧɭɬɪɟɧɧɟɦ ɝɧɟɡɞɟ�ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ�����ɜ�ɡɚɞɧɟɣ�ɱɚɫɬɢ�ɭɫɬɚɧɨɜɤɢ�
�ɝɥ��2.3���ɩɨɥɨɠɟɧɢɟ�,� �ɝɧɟɡɞɨ�ɩɨɞ�ɧɚɩɪɹɠɟɧɢɟɦ��� 


ɉɪɢ� ɨɬɤɥɸɱɟɧɢɢ� ɢɧɤɭɛɚɬɨɪɚ� ɝɥɚɜɧɵɦ� ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ� �A���� ɬɚɤɠɟ� ɨɬɤɥɸɱɚɟɬɫɹ� ɧɚɩɪɹɠɟɧɢɟ� ɧɚ�
ɜɧɭɬɪɟɧɧɟɦ�ɝɧɟɡɞɟ�� 


(G) 
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Ɋɢɫɭɧɨɤ�27��ȼɧɭɬɪɟɧɧɟɟ�ɝɧɟɡɞɨ��*���ɜɢɞ�


ɫɩɟɪɟɞɢ� 
Ɋɢɫɭɧɨɤ�28��ɉɨɫɬɚɜɥɹɟɦɵɣ�ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɣ�


ɪɚɡɴɟɦ��ɜɢɞ�ɫɩɟɪɟɞɢ� 


 


Ƚɧɟɡɞɨ�ɢ�ɪɚɡɴɟɦ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ��,3�ɫɢɫɬɟɦɚ�ɩɪɟɞɨɯɪɚɧɟɧɢɹ���������ȼ��1�a���-���Ƚɰ 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
Ɉɩɚɫɧɨɫɬɶ�ɡɚɦɵɤɚɧɢɹ� 
Ɉɩɚɫɧɨɫɬɶ�ɩɨɜɪɟɠɞɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ� 
¾ ɂɫɩɨɥɶɡɭɣɬɟ�ɬɨɥɶɤɨ�ɩɨɫɬɚɜɥɹɟɦɵɣ�ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɣ�ɪɚɡɴɟɦ��IP ɫɢɫɬɟɦɚ�


ɩɪɟɞɨɯɪɚɧɟɧɢɹ����� 
¾ ȿɫɥɢ�ɝɧɟɡɞɨ�ɧɟ�ɢɫɩɨɥɶɡɭɟɬɫɹ��ɡɚɤɪɨɣɬɟ�ɟɝɨ�ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɣ�ɤɪɵɲɤɨɣ� 


ɉɪɢ�ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɡɚɝɪɭɡɤɟ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ��ɪɚɡɦɟɳɚɹ�ɷɥɟɤɬɪɢɱɟɫɤɢɟ�ɭɫɬɪɨɣɫɬɜɚ�ɬɚɤɢɟ�
ɤɚɤ� ɫɢɫɬɟɦɵ� ɜɫɬɪɹɯɢɜɚɧɢɹ� ɢ� ɜɪɚɳɟɧɢɹ�� ɬɟɦɩɟɪɚɬɭɪɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɢɧɤɭɛɚɬɨɪɚ� ɧɟ� ɞɨɥɠɧɚ�
ɩɪɟɜɵɲɚɬɶ��� °C��ȼ�ɩɪɨɬɢɜɧɨɦ�ɫɥɭɱɚɟ��ɧɟ�ɜɨɡɢɨɠɧɨ�ɝɚɪɚɧɬɢɪɨɜɚɬɶ�ɤɨɧɬɪɨɥɶ�ɬɟɦɩɟɪɚɬɭɪɵ��� °C. 
ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɭɫɬɪɨɣɫɬɜ� ɜ� ɢɧɤɭɛɚɬɨɪɟ�� ɩɪɨɜɟɪɶɬɟ� ɫɨɛɥɸɞɟɧɢɟ� ɧɟɨɛɯɨɞɢɦɨɣ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɢɧɤɭɛɢɪɨɜɚɧɢɹ�ɩɟɪɟɞ�ɪɚɡɦɟɳɟɧɢɟɦ�ɤɥɟɬɨɱɧɵɯ�ɤɭɥɶɬɭɪ� 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɪɟɜɵɲɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ�!�����C ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ�ɜɧɭɬɪɢ�ɢɧɤɭɛɚɬɨɪɚ� 
ɉɨɜɪɟɠɞɟɧɢɟ�ɤɭɥɶɬɭɪ� 
¾ ɉɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ�ɜ�ɢɧɤɭɛɚɬɨɪɟ��ɬɟɦɩɟɪɚɬɭɪɚ�


ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�� 25 °C. 
¾ ɉɪɨɜɟɪɶɬɟ�ɫɨɛɥɸɞɟɧɢɟ�ɧɟɨɛɯɨɞɢɦɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ�ɢɧɤɭɛɢɪɨɜɚɧɢɹ�ɩɟɪɟɞ�


ɪɚɡɦɟɳɟɧɢɟɦ�ɤɥɟɬɨɱɧɵɯ�ɤɭɥɶɬɭɪ� 
 
 


9.3 Ⱥɧɚɥɨɝɨɜɵɣ�ɜɵɜɨɞ�ɞɥɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�&22 �ɨɩɰɢɹ� 


ɗɬɚ� ɨɩɰɢɹ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɚɧɚɥɨɝɨɜɵɣ� ɜɵɜɨɞ� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ�CO2 4-��� ɦȺ�� Ɉɧ� ɦɨɠɟɬ� ɛɵɬɶ�
ɢɫɩɨɥɶɡɨɜɚɧ�ɞɥɹ�ɩɟɪɟɞɚɱɢ�ɞɚɧɧɵɯ�ɤ�ɜɧɟɲɧɟɣ�ɫɢɫɬɟɦɟ�ɢɥɢ�ɭɫɬɪɨɣɫɬɜɭ�ɪɟɝɢɫɬɪɚɰɢɢ�ɞɚɧɧɵɯ 


ɉɨɞɫɨɟɞɢɧɟɧɢɟ������ɜɵɩɨɥɧɹɟɬɫɹ�ɜ�ɜɢɞɟ�ɝɧɟɡɞɚ�DIN ɜ�ɡɚɞɧɟɣ�ɱɚɫɬɢ�ɢɧɤɭɛɚɬɨɪɚ�CO2��ɫɥɟɞɭɸɳɢɦ�
ɨɛɪɚɡɨɦ� 


 


ȺɇȺɅɈȽɈȼɕɃ�ȼɕȼɈȾ��-���ɦȺ�ɩɨɫɬɨɹɧɧɨɝɨ�ɬɨɤɚ 
3,1����Ɍɟɦɩɟɪɚɬɭɪɚ�– 
3,1����Ɍɟɦɩɟɪɚɬɭɪɚ��
 
PIN 3: CO2 – 
PIN 4: CO2 + 


CO2 range:  0 ɨɛ.-% ɞɨ 20 ɨɛ.-%  
Ɍɟɦɩɟɪɚɬɭɪɚ range: 0 °C / ɞɨ +200 °C 


Ɉɬɜɟɬɧɵɣ ɪɚɡɴɟɦ DIN ɜɤɥɸɱɟɧ ɜ ɩɨɫɬɚɜɤɭ. 


Ɋɢɫɭɧɨɤ 29: Ɋɚɡɴɟɦ DIN (19) ɞɥɹ ɨɩɰɢɨɧɚɥɶɧɨɝɨ ɚɧɚɥɨɝɨɜɨɝɨ ɪɚɡɴɟɦɚ 


Pin 2 (L) Pin 1 (N) 


Pin 3 (PE) 


Pin 2 (L) Pin 1 (L) 


Pin 3 (PE) 
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9.4 ɉɨɪɬ� ɞɨɫɬɭɩɚ� ɧɢɡɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� �extra-low voltage��ELV) �ɨɩɰɢɹ� ɞɥɹ�
CB 150 / CB 210) 


Ⱦɚɧɧɵɣ� ɜɨɫɶɦɢɤɨɧɬɚɤɬɧɵɣ� ɪɚɡɴɟɦ� ɧɢɡɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� �extra-low voltage, ELV�� �ȼ��� ɨɫɧɚɳɟɧɧɵɣ�
/(02 ɪɨɡɟɬɤɨɣ�ɢ�ɲɬɟɤɟɪɨɦ��ɩɪɟɞɧɚɡɧɚɱɟɧ�ɞɥɹ�ɫɨɟɞɢɧɟɧɢɹ�ɞɜɭɯ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ��ɨɞɧɨɝɨ�
ɜɧɭɬɪɢ� ɢ� ɞɪɭɝɨɝɨ� ɫɧɚɪɭɠɢ� ɢɧɤɭɛɚɬɨɪɚ�� ɇɚɩɪɢɦɟɪ�� ɞɥɹ� ɷɥɟɤɬɪɨɩɪɢɛɨɪɨɜ�� ɩɨɞɟɥɟɧɧɵɯ� ɧɚ�
ɤɨɧɬɪɨɥɢɪɭɸɳɭɸ�ɱɚɫɬɶ�ɢ�ɪɚɛɨɱɭɸ�ɱɚɫɬɶ��ɬɚɤɢɯ�ɤɚɤ�ɫɢɫɬɟɦɵ�ɜɪɚɳɟɧɢɹ�ɢ�ɜɫɬɪɹɯɢɜɚɧɢɹ�ɤɥɟɬɨɱɧɨɣ�
ɦɚɫɫɵ� 


 
Ɋɢɫɭɧɨɤ 30��Ɋɚɫɩɨɥɨɠɟɧɢɟ�ɪɚɡɴɟɦɚ�ɧɢɡɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ (extra-low voltage, ELV) 


 


Ɇɚɤɫɢɦɚɥɶɧɚɹ�ɧɚɝɪɭɡɤɚ���ȼ�ɩɟɪɟɦɟɧɧɨɝɨ�ɬɨɤɚ�ɩɨɫɬɨɹɧɧɨɝɨ�ɬɨɤɚ��Ⱥɦɩ� 


 


 ɈɋɌɈɊɈɀɇɈ 
ɉɪɟɜɵɲɟɧɢɟ�ɡɚɝɪɭɠɟɧɧɨɫɬɢ�ɤɨɧɬɚɤɬɨɜ� 
ɉɨɜɪɟɠɞɟɧɢɟ�ɤɨɧɬɚɤɬɨɜ�ɢ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ�ɝɧɟɡɞ� 
ɇɚɩɪɹɠɟɧɢɟ� 
Ɉɩɚɫɧɨɫɬɶ�ɞɥɹ�ɠɢɡɧɢ. 
� ɇȿ ɩɪɟɜɵɲɚɣɬɟ ɦɚɤɫɢɦɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɜ 24 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ/ɩɨɫɬɨɹɧɧɨɝɨ 


ɬɨɤɚ 2 Ⱥɦɩ. 
� ɇȿ ɩɨɞɫɨɟɞɢɧɹɣɬɟ ɧɢɤɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ > 2 Ⱥɦɩ. 
� ɇȿ ɩɨɞɫɨɟɞɢɧɹɣɬɟ ɧɢɤɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ > 24 ȼ 


ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. 
 


   
ɇɚ�ɡɚɞɧɟɣ�ɱɚɫɬɢ�ɩɪɢɛɨɪɚ�� 
ȼɧɟɲɧɢɣ�ɪɚɡɴɟɦ�/(02 (8) ɧɚ�
ɡɚɞɧɟɣ�ɱɚɫɬɢ�ɩɪɢɛɨɪɚ 


ȼɧɭɬɪɢ�ɩɪɢɛɨɪɚr:  
/(02 ɪɚɡɴɟɦ�(B) ɪɚɫɩɨɥɨɠɟɧ�
ɜ�ɜɟɪɯɧɟɦ�ɩɪɚɜɨɦ�ɭɝɥɭ�ɡɚɞɧɟɣ�
ɫɬɟɧɤɢ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ 


ɉɨɫɬɚɜɥɹɟɦɵɣ�ɲɬɟɤɟɪ�/(02: 
Ⱦɥɹ�ɩɨɞɤɥɸɱɟɧɢɹ�ɤ�ɪɚɡɴɟɦɚɦ�
ɜɧɭɬɪɢ�ɢ�ɫɧɚɪɭɠɢ 


Ɋɢɫɭɧɨɤ�31��Ɋɚɫɩɨɥɨɠɟɧɢɟ�ɤɨɧɬɚɤɬɨɜ��ɜɢɞ�ɫɩɟɪɟɞɢ��ɪɚɡɴɟɦɨɜ�ɢ�ɲɬɟɤɟɪɚ�/(02 


ɉɪɢ�ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɡɚɝɪɭɡɤɟ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ��ɪɚɡɦɟɳɚɹ�ɷɥɟɤɬɪɢɱɟɫɤɢɟ�ɭɫɬɪɨɣɫɬɜɚ�ɬɚɤɢɟ�
ɤɚɤ� ɫɢɫɬɟɦɵ� ɜɫɬɪɹɯɢɜɚɧɢɹ� ɢ� ɜɪɚɳɟɧɢɹ�� ɬɟɦɩɟɪɚɬɭɪɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɢɧɤɭɛɚɬɨɪɚ� ɧɟ� ɞɨɥɠɧɚ�
ɩɪɟɜɵɲɚɬɶ��� °C��ȼ�ɩɪɨɬɢɜɧɨɦ�ɫɥɭɱɚɟ��ɧɟ�ɜɨɡɢɨɠɧɨ�ɝɚɪɚɧɬɢɪɨɜɚɬɶ�ɤɨɧɬɪɨɥɶ�ɬɟɦɩɟɪɚɬɭɪɵ��� °C. 
ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɭɫɬɪɨɣɫɬɜ� ɜ� ɢɧɤɭɛɚɬɨɪɟ�� ɩɪɨɜɟɪɶɬɟ� ɫɨɛɥɸɞɟɧɢɟ� ɧɟɨɛɯɨɞɢɦɨɣ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɢɧɤɭɛɢɪɨɜɚɧɢɹ�ɩɟɪɟɞ�ɪɚɡɦɟɳɟɧɢɟɦ�ɤɥɟɬɨɱɧɵɯ�ɤɭɥɶɬɭɪ� 
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ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɪɟɜɵɲɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ�!�����C ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ�ɜɧɭɬɪɢ�ɢɧɤɭɛɚɬɨɪɚ� 
ɉɨɜɪɟɠɞɟɧɢɟ�ɤɭɥɶɬɭɪ� 
¾ ɉɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ�ɜ�ɢɧɤɭɛɚɬɨɪɟ��ɬɟɦɩɟɪɚɬɭɪɚ�


ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�� 25 °C. 
¾ ɉɪɨɜɟɪɶɬɟ�ɫɨɛɥɸɞɟɧɢɟ�ɧɟɨɛɯɨɞɢɦɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ�ɢɧɤɭɛɢɪɨɜɚɧɢɹ�ɩɟɪɟɞ�


ɪɚɡɦɟɳɟɧɢɟɦ�ɤɥɟɬɨɱɧɵɯ�ɤɭɥɶɬɭɪ 
 


9.5 Ȼɥɨɤɢɪɨɜɚɧɢɟ�ɤɥɚɜɢɚɬɭɪɵ��ɨɩɰɢɹ� 


Ʉɥɚɜɢɚɬɭɪɭ�ɤɨɧɬɪɨɥɥɟɪɚ�Ɇȼ��ɦɨɠɧɨ�ɡɚɛɥɨɤɢɪɨɜɚɬɶ�ɢ�ɪɚɡɛɥɨɤɢɪɨɜɚɬɶ�ɩɨɫɪɟɞɫɬɜɨɦ�ɤɥɸɱɚ��ɨɩɰɢɹ���
ȼ�ɡɚɛɥɨɤɢɪɨɜɚɧɧɨɦ�ɫɨɫɬɨɹɧɢɢ�ɧɟɥɶɡɹ�ɧɢɱɟɝɨ�ɜɜɨɞɢɬɶ�ɜ�ɤɨɧɬɪɨɥɥɟɪ� 


x Ʉɥɚɜɢɚɬɭɪɚ�ɡɚɤɪɵɬɚ��ɤɥɸɱ�ɜɟɪɬɢɤɚɥɶɧɨ 


x Ʉɥɚɜɢɚɬɭɪɚ�ɨɬɤɪɵɬɚ��ɤɥɸɱ�ɜɩɪɚɜɨ 


Ʉɨɝɞɚ�ɤɥɚɜɢɚɬɭɪɚ�ɡɚɤɪɵɬɚ��ɤɥɸɱ�ɦɨɠɧɨ�ɜɵɧɭɬɶ�� 


 


 


 


 


 


Ʉɥɸɱ� 


 


Ɋɢɫɭɧɨɤ�32��Ȼɥɨɤɢɪɨɜɚɧɢɟ�ɤɥɚɜɢɚɬɭɪɵ 


 
Ʉɨɝɞɚ�ɤɥɚɜɢɚɬɭɪɚ�ɡɚɤɪɵɬɚ��ɧɚ�ɷɤɪɚɧɟ�ɤɨɧɬɪɨɥɥɟɪɚ�Ɇȼ��ɩɨɹɜɢɬɫɹ�©.(<�/2&.ª��ɝɥ��8). 


 


9.6 Ʉɨɦɦɭɧɢɤɚɰɢɨɧɧɨɟ� ɩɪɨɝɪɚɦɦɧɨɟ� ɨɛɟɫɩɟɱɟɧɢɟ� $37-&20�� ��
'DWD&RQWURO6\VWHP��ɨɩɰɢɹ� 


CO2 ɢɧɤɭɛɚɬɨɪ� ɨɫɧɚɳɟɧɚ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ� ɢɧɬɟɪɮɟɣɫɨɦ� ���� ����� ɞɥɹ� ɩɨɞɫɨɟɞɢɧɟɧɢɹ� ɤ�
ɤɨɦɩɶɸɬɟɪɭ�� ɩɨɦɨɳɢ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� APT-&20™ 3 'DWD&RQWURO6\VWHP�� Ⱥɤɬɭɚɥɶɧɵɟ�
ɡɧɚɱɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ�� CO2 ɢ� O2 �ɞɥɹ� ɤɚɦɟɪ� ɫ� ɤɨɧɬɪɨɥɟɦ� O2�� ɩɟɪɟɞɚɸɬɫɹ� ɜ� ɭɫɬɚɧɨɜɥɟɧɧɵɟ�
ɩɪɨɦɟɠɭɬɤɢ� ɜɪɟɦɟɧɢ��ɋ�ɩɨɦɨɳɶɸ�RS ����ɦɨɠɧɨ�ɩɨɞɫɨɟɞɢɧɢɬɶ�ɞɨ���� ɤɚɦɟɪ��Ɂɚ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ�
ɢɧɮɨɪɦɚɰɢɟɣ�ɨɛɪɚɬɢɬɟɫɶ�ɤ�ɢɧɫɬɪɭɤɰɢɢ�ɞɥɹ�APT-&20™ 3. 


Ɋɚɫɩɨɥɨɠɟɧɢɟ�3,1�ɢɧɬɟɪɮɟɣɫɚ�56����� Pin 2:  RxD (+) 
Pin 3:  TxD (+) 
Pin 4:  RxD (-) 
Pin 5:  TxD (-) 
Pin 7:  Ground 


 


9.7 ɂɧɬɟɪɮɟɣɫ�(WKHUQHW��ɨɩɰɢɹ� 


ɉɪɢ�ɧɚɥɢɱɢɢ�ɞɚɧɧɨɣ�ɨɩɰɢɢ�ɤɚɦɟɪɚ�ɨɛɚɪɭɞɨɜɚɧɚ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ�ɢɧɬɟɪɮɟɣɫɨɦ�Ethernet �����ɞɥɹ�
ɩɨɞɫɨɟɞɢɧɟɧɢɹ� ɤ� ɤɨɦɩɶɸɬɟɪɭ�� ɩɨɦɨɳɢ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ�APT-&20™ 3 'DWD&RQWURO6\s-
tem�� Ⱥɤɬɭɚɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ�� CO2 ɢ� O2 �ɞɥɹ� ɤɚɦɟɪ� ɫ� ɤɨɧɬɪɨɥɟɦ� O2�� ɩɟɪɟɞɚɸɬɫɹ� ɜ�
ɭɫɬɚɧɨɜɥɟɧɧɵɟ� ɩɪɨɦɟɠɭɬɤɢ� ɜɪɟɦɟɧɢ�� ɆȺɋ� ɚɞɪɟɫ� ɭɤɡɚɧ� ɩɨɞ� ɢɧɬɟɪɮɟɣɫɨɦ� Ethernet. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ� ɢɧɬɟɪɮɟɣɫ� RS ���� ����� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɫɟɪɜɢɫɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�� ɇȿ�
ɩɨɞɤɥɸɱɚɬɶ�ɤ�ɫɟɬɢ��ɂɧɬɟɪɮɟɣɫ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɨɬɦɟɱɟɧ� 
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9.8 ɋɢɫɬɟɦɚ�Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ�&22 ³)DLO�6DIH´��ɨɩɰɢɹ� 


9.8.1 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɣ�ɨɛɡɨɪ 
Ⱦɚɧɧɚɹ� ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɚɹ� ɮɭɧɤɰɢɹ� ³)DLO� 6DIH´� ɫɥɭɠɢɬ� ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɥɸɛɨɝɨ�
ɧɟɡɚɦɟɱɟɧɧɨɝɨ� ɨɬɤɥɨɧɟɧɢɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ� &22 ɜɧɭɬɪɢ� ɢɧɤɭɛɚɬɨɪɚ� &22 ɨɬ� ɡɚɞɚɧɧɨɝɨ� ɡɧɚɱɟɧɢɹ��
Ɍɚɤɢɟ� ɨɬɤɥɨɧɟɧɢɹ� ɦɨɝɭɬ� ɜɨɡɧɢɤɚɬɶ� ɢɡ-ɡɚ� ɧɟɢɫɩɪɚɜɧɨɫɬɢ� ɫɢɫɬɟɦɵ� ɤɨɧɬɪɨɥɹ� &22�� ɧɟɢɫɩɪɚɜɧɨɫɬɢ�
ɢɡɦɟɪɢɬɟɥɶɧɨɣ� ɫɢɫɬɟɦɵ� &22 ɢɥɢ� ɩɨɝɪɟɲɧɨɫɬɢ� ɢɡɦɟɪɢɬɟɥɶɧɨɣ� ɫɢɫɬɟɦɵ� &22�� ɋɢɫɬɟɦɚ� ɤɨɧɬɪɨɥɹ�
ɧɟɡɚɜɢɫɢɦɚ�ɨɬ�ɤɨɧɬɪɨɥɥɟɪɚ�ɢ�ɨɬ�ɬɟɯɧɨɥɨɝɢɢ�ɞɚɬɱɢɤɚ�&22.  


ɉɪɟɢɦɭɳɟɫɬɜɨ�� ɗɬɨɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ� ɤɨɧɬɪɨɥɶ� ɩɪɟɞɨɯɪɚɧɹɟɬ� ɨɬ� ɬɚɤɢɯ� ɬɟɯɧɢɱɟɫɤɢɯ�
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ�� ɤɚɤ�ɩɨɝɪɟɲɧɨɫɬɢ�ɞɚɬɱɢɤɚ�ɢɥɢ�ɧɟɢɫɩɪɚɜɧɨɫɬɶ�ɞɚɬɱɢɤɚ�� ɤɨɬɨɪɵɟ�ɦɨɝɭɬ�ɩɪɢɜɟɫɬɢ� ɤ�
ɡɧɚɱɢɬɟɥɶɧɨɦɭ�ɢɡɦɟɧɟɧɢɸ�ɤɨɧɰɟɧɬɪɚɰɢɢ�&22 ɜɧɭɬɪɢ�ɤɚɦɟɪɵ��ɤɨɬɨɪɨɟ�ɦɨɠɟɬ�ɧɟ�ɨɬɨɛɪɚɠɚɬɶɫɹ�ɧɚ�
ɞɢɫɩɥɟɟ�ɤɨɧɬɪɨɥɥɟɪɚ�ɢ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɝɢɛɟɥɢ�ɢɧɤɭɛɢɪɭɟɦɵɯ�ɤɥɟɬɨɤ� 


ɑɚɫɬɨɬɚ�ɨɬɤɪɵɜɚɧɢɹ�ɜɩɭɫɤɧɨɝɨ� ɤɥɚɩɚɧɚ�&22�� ɤɨɬɨɪɚɹ�ɧɟɨɛɯɨɞɢɦɚ�ɞɥɹ�ɩɨɞɟɪɠɚɧɢɹ�ɨɩɪɟɞɟɥɟɧɧɨɣ�
ɤɨɧɰɟɧɬɪɚɰɢɢ�CO2��ɡɚɜɢɫɢɬ�ɨɬ�ɞɚɜɥɟɧɢɹ�ɩɨɞɚɱɢ�ɜ�ɭɫɬɚɧɨɜɤɭ�ɢ�ɨɬ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�&22. 


ɉɪɢ� ɫɬɚɛɢɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ� ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɫɢɫɬɟɦɚ� ɤɨɧɬɪɨɥɹ� ɫ� ³)DLO� 6DIH´� ɪɚɫɩɨɡɧɚɟɬ�� ɜɨ� ɜɪɟɦɹ�
ɷɤɫɩɥɭɚɬɚɰɢɢ� ɛɟɡ� ɩɨɦɟɯ�� �ɡɚɞɚɧɧɨɟ� ɡɧɚɱɟɧɢɟ� ɧɟ� ɢɡɦɟɧɹɟɬɫɹ�� ɞɜɟɪɶ� ɧɟ� ɨɬɤɪɵɜɚɟɬɫɹ�� ɞɚɜɥɟɧɢɟ� ɜ�
ɥɢɧɢɢ� ɩɨɞɚɱɢ� ɝɚɡɚ� ɧɟ� ɩɚɞɚɟɬ� ɧɢɠɟ� ���� ɛɚɪ�� ɫɬɟɪɢɥɢɡɚɰɢɹ� ɨɬɫɭɬɫɬɜɭɟɬ�� ɱɚɫɬɨɬɭ� ɨɬɤɪɵɜɚɧɢɹ�
ɜɩɭɫɤɧɨɝɨ� ɤɥɚɩɚɧɚ� &22 ɢ� ɡɚɩɨɦɢɧɚɟɬ� ɷɬɭ� ɜɟɥɢɱɢɧɭ�� Ɂɚɬɟɦ� ɫɢɫɬɟɦɚ� ɧɟɩɪɟɪɵɜɧɨ� ɫɪɚɜɧɢɜɚɟɬ�
ɮɚɤɬɢɱɟɫɤɭɸ� ɱɚɫɬɨɬɭ� ɨɬɤɪɵɜɚɧɢɹ� ɫ� ɫɨɯɪɚɧɟɧɧɨɣ� ɜ� ɩɚɦɹɬɢ� ɤɨɧɬɪɨɥɶɧɨɣ� ɜɟɥɢɱɢɧɨɣ�� ȼ� ɫɥɭɱɚɟ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɥɸɛɵɯ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɨɬɤɥɨɧɟɧɢɣ�� ɨɧɚ� ɩɟɪɟɞɚɟɬ� ɚɜɚɪɢɣɧɨɟ� ɫɨɨɛɳɟɧɢɟ� ɢ�
ɨɫɭɳɟɫɬɜɥɹɟɬ�ɜɩɭɫɤ�&22 ɫ�ɫɨɯɪɚɧɟɧɧɨɣ�ɜ�ɩɚɦɹɬɢ�ɱɚɫɬɨɬɨɣ�ɨɬɤɪɵɜɚɧɢɹ� 


 
ɑɚɫɬɨɬɚ�ɨɬɤɪɵɜɚɧɢɹ�ɜɩɭɫɤɧɨɝɨ�ɤɥɚɩɚɧɚ�&22 ɬɚɤɠɟ�ɡɚɜɢɫɢɬ�ɨɬ�ɞɚɜɥɟɧɢɹ�ɩɨɞɚɱɢ�ɜ�
ɢɧɤɭɛɚɬɨɪ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɢɫɩɨɥɶɡɭɣɬɟ�ɪɟɞɭɤɬɨɪ�ɞɚɜɥɟɧɢɹ��ɝɥ��4.4.6��ɩɨɫɬɚɜɥɹɟɦɵɣ�ɫ�
ɞɚɧɧɨɣ�ɨɩɰɢɟɣ� 
ȼ�ɫɥɭɱɚɟ�ɧɚɥɢɱɢɹ�ɨɩɰɢɨɧɚɥɶɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�&22 �ɩɨɞɤɥɸɱɟɧɢɟ�ɫɦ��ɝɥ��
4.4.7��ɢ�ɨɩɰɢɨɧɚɥɶɧɨɝɨ�ɜɫɬɪɨɟɧɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�&22 ɫ�ɜɧɟɲɧɢɦ�ɝɚɡɨɜɵɦ�
ɩɨɞɫɨɟɞɢɧɟɧɢɟɦ�ɞɥɹ�ɜɬɨɪɨɝɨ�ɢɧɤɭɛɚɬɨɪɚ��ɩɨɞɤɥɸɱɟɧɢɟ�ɫɦ��ɝɥ��4.4.8���ɧɟɨɛɯɨɞɢɦɨ�
ɫɦɨɧɬɢɪɨɜɚɬɶ�ɩɨ�ɪɟɞɭɤɬɨɪɭ�ɞɚɜɥɟɧɢɹ��ʋ�ɚɪɬ������-������ɧɚ�ɨɛɨɢɯ�ɝɚɡɨɜɵɯ 
ɩɨɞɫɨɟɞɢɧɟɧɢɹɯ�ɭɫɬɚɧɨɜɤɢ��ɍɫɬɚɧɨɜɢɬɟ�ɨɞɢɧɚɤɨɜɨɟ�ɜɬɨɪɢɱɧɨɟ�ɞɚɜɥɟɧɢɟ�ɨɬ�����ɞɨ�����
ɛɚɪ�ɦɚɤɫɢɦɭɦ�ɧɚ�ɨɛɨɢɯ�ɪɟɞɭɤɬɨɪɚɯ�ɞɚɜɥɟɧɢɹ� 


ɋɥɟɞɭɣɬɟ�ɫɩɟɰɢɚɥɶɧɵɦ�ɡɚɦɟɱɚɧɢɹɦ�ɩɨ�ɩɨɞɤɥɸɱɟɧɢɹɦ�ɩɨɞɚɱɢ�ɝɚɡɚ�CO2 ɫ�ɨɩɰɢɟɣ�³)DLO Safe´��ɨɩɰɢɹ��
ɜ�ɝɥ��4.4.6. 
 


9.8.2 ɋɢɫɬɟɦɚ�Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ�CO2 ³Fail Safe´�ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ��ɨɩɰɢɹ� 
Ɏɭɧɤɰɢɹ� ɤɨɧɬɪɨɥɹ� ɚɤɬɢɜɢɪɨɜɚɧɚ� ɜɨ� ɜɪɟɦɹ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɛɟɡ� ɩɨɦɟɯ�� Ⱥɜɚɪɢɣɧɵɟ� ɫɢɝɧɚɥɵ� ɦɨɝɭɬ�
ɩɨɞɚɜɚɬɶɫɹ�ɧɟ�ɪɚɧɶɲɟ�ɱɟɦ�ɱɟɪɟɡ�ɫɥɟɞɭɸɳɢɟ�ɩɪɨɦɟɠɭɬɤɢ�ɜɪɟɦɟɧɢ� 


x Ʉɨɧɬɪɨɥɶ�ɜɟɪɯɧɟɝɨ�ɩɪɟɞɟɥɚ�ɱɚɫɬɨɬɵ�ɨɬɤɪɵɜɚɧɢɹ�ɜɩɭɫɤɧɨɝɨ�ɤɥɚɩɚɧɚ�CO2��ɩɨɫɥɟ�19 ɱɚɫɨɜ 


x Ʉɨɧɬɪɨɥɶ�ɧɢɠɧɟɝɨ�ɩɪɟɞɟɥɚ�ɱɚɫɬɨɬɵ�ɨɬɤɪɵɜɚɧɢɹ�ɜɩɭɫɤɧɨɝɨ�ɤɥɚɩɚɧɚ�CO2��ɩɨɫɥɟ�35 ɱɚɫɨɜ� 


ȿɫɥɢ� ɩɨɫɥɟ� ɷɬɢɯ� ɩɪɨɦɟɠɭɬɤɨɜ� ɜɪɟɦɟɧɢ�ɮɚɤɬɢɱɟɫɤɚɹ� ɱɚɫɬɨɬɚ� ɨɬɤɪɵɜɚɧɢɹ� ɜɩɭɫɤɧɨɝɨ� ɤɥɚɩɚɧɚ�CO2 
ɡɧɚɱɢɬɟɥɶɧɨ� ɨɬɤɥɨɧɹɟɬɫɹ� ɨɬ� ɫɨɯɪɚɧɟɧɧɨɣ� ɜ� ɩɚɦɹɬɢ� ɜɟɥɢɱɢɧɵ�� ɫɢɫɬɟɦɚ� ɤɨɧɬɪɨɥɹ�CO2 ɩɨɥɧɨɫɬɶɸ�
ɡɚɦɟɧɹɟɬɫɹ� ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ� ɤɨɧɬɪɨɥɟɦ� ɜɩɭɫɤɧɨɝɨ� ɤɥɚɩɚɧɚ� CO2 ɫ� ɪɚɧɟɟ� ɫɨɯɪɚɧɟɧɧɨɣ� ɜ� ɩɚɦɹɬɢ�
ɱɚɫɬɨɬɨɣ�ɨɬɤɪɵɜɚɧɢɹ��ɗɬɨ�ɨɛɨɡɧɚɱɚɟɬɫɹ�ɚɜɚɪɢɣɧɵɦ�ɫɨɨɛɳɟɧɢɟɦ�³)DLO Safe´��ɤɪɚɫɧɵɦ��ɧɚ�ɞɢɫɩɥɟɟ�
ɤɨɧɬɪɨɥɥɟɪɚ�� ȼ� ɞɨɩɨɥɧɟɧɢɟ� ɤ� ɚɜɚɪɢɣɧɨɦɭ� ɫɨɨɛɳɟɧɢɸ�� ɡɜɭɱɢɬ� ɡɭɦɦɟɪ�� ɟɫɥɢ� ɨɧ� ɧɟ� ɛɵɥ� ɪɚɧɟɟ�
ɜɵɤɥɸɱɟɧ�ɜ�ɦɟɧɸ�³User Level” (Ɇɟɧɸ�ɩɨɥɶɡɨɜɚɬɟɥɹ� ɝɥ��6.4). 


ɋɥɟɞɨɦ� ɡɚ� ɚɜɚɪɢɣɧɵɦ� ɫɢɝɧɚɥɨɦ�� ɱɚɫɬɨɬɚ� ɨɬɤɪɵɜɚɧɢɹ� ɜɩɭɫɤɧɨɝɨ� ɤɥɚɩɚɧɚ� CO2 ɮɢɤɫɢɪɭɟɬɫɹ� ɧɚ�
ɪɚɧɟɟ� ɫɨɯɪɚɧɟɧɧɨɣ� ɜ� ɩɚɦɹɬɢ� ɜɟɥɢɱɢɧɟ� �ɮɢɤɫɢɪɨɜɚɧɧɵɣ� ɤɨɧɬɪɨɥɶ� ɤɥɚɩɚɧɚ�� ɛɨɥɶɲɟ� ɧɟ�
ɢɫɩɨɥɶɡɭɟɬɫɹ� ɤɨɪɪɟɤɬɢɪɭɸɳɢɣ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ� ɪɟɝɭɥɢɪɭɸɳɢɣɫɹ� ɤɨɧɬɪɨɥɶ��� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜ�
ɫɥɭɱɚɟ� ɨɬɤɪɵɜɚɧɢɹ� ɞɜɟɪɢ�� ɩɪɢɜɨɞɹɳɟɝɨ� ɤ� ɫɧɢɠɟɧɢɸ� CO2�� ɡɚɞɚɧɧɨɟ� ɡɧɚɱɟɧɢɟ� ɛɨɥɶɲɟ� ɧɟ� ɛɭɞɟɬ�
ɛɟɡɨɩɚɫɧɨ�ɞɨɫɬɢɝɧɭɬɨ�ɜɩɨɫɥɟɞɫɬɜɢɢ� 


 
ɋɜɹɠɢɬɟɫɶ� ɫ� ɫɟɪɜɢɫɧɵɦ� ɨɬɞɟɥɨɦ� ɤɨɦɩɚɧɢɢ� %,1'(5�� ɉɪɨɢɧɮɨɪɦɢɪɭɣɬɟ� ɫɟɪɜɢɫɧɵɣ�
ɨɬɞɟɥ�ɤɨɦɩɚɧɢɢ�%,1'(5�ɨ�ɩɨɫɥɟɞɧɢɯ�ɢɡɦɟɧɟɧɢɹɯ�ɜ�ɭɫɬɚɧɨɜɤɟ� ɇɟ�ɨɬɤɪɵɜɚɣɬɟ�ɞɜɟɪɶ�ɜ�
ɫɥɭɱɚɟ�ɚɜɚɪɢɣɧɨɝɨ�ɫɢɝɧɚɥɚ�ɞɨ�ɩɪɢɛɵɬɢɹ�ɫɟɪɜɢɫɧɨɣ�ɫɥɭɠɛɵ��ɢɥɢ�ɩɟɪɟɦɟɫɬɢɬɟ�ɤɭɥɶɬɭɪɵ�
ɜ�ɞɪɭɝɨɣ�ɢɧɤɭɛɚɬɨɪ� 
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9.8.3 Ɉɛɧɚɪɭɠɟɧɢɟ�ɨɲɢɛɨɤ�ɩɪɢ�ɩɨɞɚɱɟ�ɚɜɚɪɢɣɧɵɯ�ɫɢɝɧɚɥɨɜ�Fail Safe �ɨɩɰɢɹ� 


ɋɥɟɞɭɸɳɢɟ� ɦɚɧɢɩɭɥɹɰɢɢ� ɫ� ɭɫɬɚɧɨɜɤɨɣ� ɦɨɝɭɬ� ɜɵɡɜɚɬɶ� ɢɡɦɟɧɟɧɢɹ� ɱɚɫɬɨɬɵ� ɨɬɤɪɵɜɚɧɢɹ� ɜɩɭɫɤɧɨɝɨ�
ɤɥɚɩɚɧɚ�CO2 ɢ��ɬɚɤɢɦ�ɨɛɪɚɡɨɦ��ɡɚɩɭɫɬɢɬɶ�ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ�)DLl Safe: 


x Ɂɚɦɟɧɚ�ɞɜɟɪɧɵɯ�ɭɩɥɨɬɧɟɧɢɣ 


x Ɂɚɦɟɧɚ�ɞɚɬɱɢɤɚ�CO2 


x Ɋɟɝɭɥɢɪɨɜɤɚ�ɤɨɧɬɪɨɥɹ�CO2 


x ɂɡɦɟɧɟɧɢɟ�ɞɚɜɥɟɧɢɹ�ɩɨɞɚɱɢ�ɝɚɡɚ�CO2 


x ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɭɫɬɚɧɨɜɤɢ�ɤ�ɞɪɭɝɨɦɭ�ɢɫɬɨɱɧɢɤɭ�ɩɨɞɚɱɢ�ɝɚɡɚ�CO2 


x ɂɡɦɟɧɟɧɢɟ� ɧɚɫɬɪɨɣɤɢ� ɢɥɢ� ɡɚɦɟɧɚ� �� ɭɞɚɥɟɧɢɟ� ɩɨɫɬɚɜɥɹɟɦɨɝɨ� ɪɟɞɭɤɬɨɪɚ� ɞɚɜɥɟɧɢɹ� �ɨɞɧɨɝɨ� ɢɥɢ�
ɨɛɨɢɯ�ɪɟɞɭɤɬɨɪɨɜ�ɞɚɜɥɟɧɢɹ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɨɩɰɢɨɧɚɥɶɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�CO2). 


ɉɨɫɥɟ�ɥɸɛɨɝɨ�ɢɡ�ɷɬɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ��ɭɫɬɚɧɨɜɢɬɟ�ɡɚɞɚɧɧɨɟ�ɡɧɚɱɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�CO2 ɩɪɢɦɟɪɧɨ�ɨɬ�
��ɦɢɧɭɬɵ�ɞɨ����ɱɬɨɛɵ�ɩɪɟɞɨɬɜɪɚɬɢɬɶ�ɧɟɨɩɪɚɜɞɚɧɧɨɟ�ɫɪɚɛɚɬɵɜɚɧɢɟ�ɚɜɚɪɢɣɧɨɝɨ�ɫɢɝɧɚɥɚ�ɋɢɫɬɟɦɵ�
Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ�� ɉɨɫɥɟ� ɩɟɪɟɭɫɬɚɧɨɜɤɢ� ɠɟɥɚɟɦɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ� CO2 ɞɥɹ� ɨɛɵɱɧɨɣ�
ɢɧɤɭɛɚɰɢɨɧɧɨɣ� ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɫɢɫɬɟɦɚ� ɤɨɧɬɪɨɥɹ� ɜɧɨɜɶ� ɪɚɫɩɨɡɧɚɟɬ� ɱɚɫɬɨɬɭ� ɨɬɤɪɵɜɚɧɢɹ� ɩɪɢ�
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ�ɭɫɥɨɜɢɹɯ� 


 


9.8.4 ɉɨɞɪɨɛɧɚɹ� ɢɧɮɨɪɦɚɰɢɹ� ɨɛ� ɢɫɬɨɪɢɢ� ɢɡɦɟɧɟɧɢɣ� ɜɨ� ɜɪɟɦɟɧɢ� ɩɪɢ�
ɪɚɫɩɨɡɧɚɜɚɧɢɢ�ɢ�ɫɪɚɜɧɟɧɢɢ 


Ɏɚɡɚ�ɪɚɫɩɨɡɧɚɜɚɧɢɹ 


ɉɨɫɥɟ� ɩɟɪɜɨɝɨ� ɜɜɨɞɚ� ɜ� ɷɤɫɩɥɭɚɬɚɰɢɸ�� ɩɪɢ� ɤɚɠɞɨɦ� ɢɡɦɟɧɟɧɢɢ� ɡɚɞɚɧɧɨɝɨ� ɡɧɚɱɟɧɢɹ� CO2�� ɢɥɢ�
ɩɨɫɥɟɞɭɸɳɟɦ� ɜɵɜɨɞɟ� ɢɡ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɛɨɥɶɲɟ� ɱɟɦ� ɧɚ� �� ɧɟɞɟɥɸ�� ɫɨɯɪɚɧɟɧɧɵɟ� ɜ� ɩɚɦɹɬɢ�
ɤɨɧɬɪɨɥɶɧɵɟ�ɜɟɥɢɱɢɧɵ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɭɞɚɥɹɸɬɫɹ� 


ɋɥɟɞɭɹ� ɡɚ� ɜɪɟɦɟɧɟɦ� ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ�� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ� ɜ� �� ɱɚɫɚ�� ɮɚɡɚ� ɪɚɫɩɨɡɧɚɜɚɧɢɹ�
ɫɨɫɬɨɢɬ�ɢɡ���ɩɟɪɢɨɞɨɜ�ɩɨ���ɱɚɫɚ�ɤɚɠɞɵɣ��ȼ�ɫɥɭɱɚɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ��ɢɡɦɟɧɟɧɢɟ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ��
ɨɬɤɪɵɜɚɧɢɟ� ɞɜɟɪɢ�� ɩɨɧɢɠɟɧɢɟ� ɞɚɜɥɟɧɢɹ� ɜ� ɥɢɧɢɢ� ɩɨɞɚɱɢ� ɝɚɡɚ� ɧɢɠɟ� ���� ɛɚɪɚ�� ɫɬɟɪɢɥɢɡɚɰɢɹ���
ɤɚɠɞɵɣ� ɩɟɪɢɨɞ� ɩɨɜɬɨɪɹɟɬɫɹ� ɜ� ɨɬɞɟɥɶɧɨɫɬɢ�� ɩɨɫɥɟ� ɟɳɺ� ɨɞɧɨɝɨ� ɩɪɨɦɟɠɭɬɤɚ� ɜɪɟɦɟɧɢ�
ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ��ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ�ɜ���ɱɚɫɚ� 


 
Ʉɚɠɞɵɣ�ɩɪɨɦɟɠɭɬɨɤ�ɜɪɟɦɟɧɢ�ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ�ɞɨɥɠɟɧ�ɛɟɡ�ɩɨɦɟɯ�ɞɥɢɬɶɫɹ���ɱɚɫɚ��ɛɟɡ�
ɢɡɦɟɧɟɧɢɣ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ��ɛɟɡ�ɨɬɤɪɵɜɚɧɢɹ�ɞɜɟɪɟɣ��ɛɟɡ�ɩɨɧɢɠɟɧɢɹ�ɞɚɜɥɟɧɢɹ�ɜ�
ɥɢɧɢɢ�ɩɨɞɚɱɢ�ɝɚɡɚ�ɧɢɠɟ�����ɛɚɪɚ��ɛɟɡ�ɫɬɟɪɢɥɢɡɚɰɢɢ� 


 


 
ɉɨɫɥɟ�ɤɚɠɞɨɝɨ�ɢɡɦɟɧɟɧɢɹ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ��ɜɧɨɜɶ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɧɨɜɚɹ�ɤɨɧɬɪɨɥɶɧɚɹ�
ɱɚɫɬɨɬɚ�ɨɬɤɪɵɜɚɧɢɹ�ɜɩɭɫɤɧɨɝɨ�ɤɥɚɩɚɧɚ�&22. 


ȿɫɥɢ���ɮɚɡɵ�ɪɚɫɩɨɡɧɚɜɚɧɢɹ�ɡɚɜɟɪɲɢɥɢɫɶ�ɭɫɩɟɲɧɨ��ɫɢɫɬɟɦɚ�ɜɵɱɢɫɥɹɟɬ�ɢ�ɡɚɩɨɦɢɧɚɟɬ�ɤɨɧɬɪɨɥɶɧɭɸ�
ɜɟɥɢɱɢɧɭ�ɱɚɫɬɨɬɵ�ɨɬɤɪɵɜɚɧɢɹ�ɜɩɭɫɤɧɨɝɨ�ɤɥɚɩɚɧɚ�CO2. 


Ɏɚɡɚ�ɫɪɚɜɧɟɧɢɹ 


ɉɨ� ɨɤɨɧɱɚɧɢɢ� ɮɚɡɵ� ɪɚɫɩɨɡɧɚɜɚɧɢɹ�� ɤɚɠɞɨɟ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɩɨɜɵɲɟɧɢɟ� ɱɚɫɬɨɬɵ� ɨɬɤɪɵɜɚɧɢɹ�
ɜɩɭɫɤɧɨɝɨ� ɤɥɚɩɚɧɚ�CO2 ɪɚɫɩɨɡɧɚɟɬɫɹ� ɢ� ɨ� ɧɺɦ� ɫɨɨɛɳɚɟɬɫɹ� ɜ� ɜɢɞɟ� ɚɜɚɪɢɣɧɨɝɨ� ɫɢɝɧɚɥɚ� ɋɢɫɬɟɦɵ�
Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ�� ɇɟɡɧɚɱɢɬɟɥɶɧɨɟ� ɩɨɜɵɲɟɧɢɟ� �ɜɵɡɜɚɧɧɨɟ�� ɧɚɩɪɢɦɟɪ�� ɩɨɝɪɟɲɧɨɫɬɶɸ� ɞɚɬɱɢɤɚ��
ɪɚɫɩɨɡɧɚɟɬɫɹ� ɬɨɥɶɤɨ� ɩɨ� ɩɪɨɲɟɫɬɜɢɢ� ɧɟɫɤɨɥɶɤɢɯ� ɱɚɫɨɜ� ɢɥɢ� ɞɧɟɣ�� ɬɨɝɞɚ� ɤɚɤ� ɛɵɫɬɪɨɟ� ɢɡɦɟɧɟɧɢɟ�
�ɜɵɡɜɚɧɧɨɟ�� ɧɚɩɪɢɦɟɪ�� ɩɨɱɬɢ� ɩɨɥɧɨɣ� ɧɟɢɫɩɪɚɜɧɨɫɬɶɸ� ɞɚɬɱɢɤɚ�CO2 sensor�� ɛɵɫɬɪɨ� ɪɚɫɩɨɡɧɚɟɬɫɹ�
ɱɟɪɟɡ�ɧɟɫɤɨɥɶɤɨ�ɦɢɧɭɬ��ɂɡ-ɡɚ���ɮɚɡ�ɪɚɫɩɨɡɧɚɜɚɧɢɹ�ɢ�ɩɪɟɞɲɟɫɬɜɨɜɚɜɲɟɣ�ɮɚɡɵ�ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ��
ɞɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɤɨɧɬɪɨɥɹ� ɮɭɧɤɰɢɨɧɢɪɭɟɬ� ɩɨɫɥɟ� ɨɬɫɪɨɱɤɢ� ɜ� ɩɟɪɜɵɟ� ��� ɱɚɫɨɜ� ɩɨɫɥɟ� ɡɚɩɭɫɤɚ�
ɪɚɫɩɨɡɧɚɜɚɧɢɹ�ɱɚɫɬɨɬɵ�ɨɬɤɪɵɜɚɧɢɹ�ɜɩɭɫɤɧɨɝɨ�ɤɥɚɩɚɧɚ�CO2.  
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ɉɨɫɥɟ�ɟɳɺ���ɮɚɡ�ɪɚɫɩɨɡɧɚɜɚɧɢɹ�ɛɟɡ�ɩɨɦɟɯ��ɩɨ���ɱɚɫɚ�ɤɚɠɞɚɹ��ɛɟɡ�ɢɡɦɟɧɟɧɢɣ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ��
ɛɟɡ� ɨɬɤɪɵɜɚɧɢɹ� ɞɜɟɪɟɣ�� ɛɟɡ� ɩɨɧɢɠɟɧɢɹ� ɞɚɜɥɟɧɢɹ� ɜ� ɥɢɧɢɢ� ɩɨɞɚɱɢ� ɝɚɡɚ� ɧɢɠɟ� ���� ɛɚɪɚ�� ɛɟɡ�
ɫɬɟɪɢɥɢɡɚɰɢɢ��� ɜɵɱɢɫɥɹɟɬɫɹ� ɜɬɨɪɚɹ� ɤɨɧɬɪɨɥɶɧɚɹ� ɜɟɥɢɱɢɧɚ�� ɗɬɚ� ɜɟɥɢɱɢɧɚ� ɫɥɭɠɢɬ� ɜ� ɤɚɱɟɫɬɜɟ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɜɟɥɢɱɢɧɵ� ɞɥɹ� ɪɚɫɩɨɡɧɚɜɚɧɢɹ� ɧɢɠɧɟɝɨ� ɚɜɚɪɢɣɧɨɝɨ� ɩɪɟɞɟɥɚ� ɱɚɫɬɨɬɵ� ɨɬɤɪɵɜɚɧɢɹ�
ɜɩɭɫɤɧɨɝɨ�ɤɥɚɩɚɧɚ�CO2��ɉɟɪɜɵɟ����ɱɚɫɨɜ�ɩɨɫɥɟ�ɡɚɩɭɫɤɚ�ɪɚɫɩɨɡɧɚɜɚɧɢɹ��ɮɭɧɤɰɢɨɧɢɪɭɟɬ�ɚɜɚɪɢɣɧɚɹ�
ɫɢɝɧɚɥɢɡɚɰɢɹ� ɨɬɤɥɨɧɟɧɢɣ� ɨɬ� ɧɨɦɢɧɚɥɶɧɨɣ� ɦɢɧɢɦɚɥɶɧɨɣ� ɱɚɫɬɨɬɵ� ɨɬɤɪɵɜɚɧɢɹ�� Ɏɚɤɬɢɱɟɫɤɚɹ�
ɜɟɥɢɱɢɧɚ�ɱɚɫɬɨɬɵ�ɨɬɤɪɵɜɚɧɢɹ�ɡɚɬɟɦ�ɫɪɚɜɧɢɜɚɟɬɫɹ�ɫ�ɧɢɠɧɢɦ�ɚɜɚɪɢɣɧɵɦ�ɩɪɟɞɟɥɨɦ�ɤɚɠɞɵɟ���ɱɚɫɚ� 


Ɋɚɫɩɨɡɧɚɧɧɚɹ�ɤɨɧɬɪɨɥɶɧɚɹ�ɜɟɥɢɱɢɧɚ�ɫɨɯɪɚɧɹɟɬɫɹ�ɞɨ�ɬɟɯ�ɩɨɪ��ɩɨɤɚ�ɧɟ�ɛɭɞɟɬ�ɡɚɩɭɳɟɧɚ�ɧɨɜɚɹ�ɮɚɡɚ�
ɪɚɫɩɨɡɧɚɜɚɧɢɹ��ɬ�ɟ���ɩɨɤɚ�ɧɟ�ɢɡɦɟɧɢɬɫɹ�ɡɚɞɚɧɧɨɟ�ɡɧɚɱɟɧɢɟ�CO2 ɢɥɢ�ɭɫɬɚɧɨɜɤɚ�ɧɟ�ɛɭɞɟɬ�ɜɵɜɟɞɟɧɚ�
ɢɡ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɛɨɥɶɲɟ�ɱɟɦ�ɧɚ�ɨɞɧɭ�ɧɟɞɟɥɸ� 
 


9.9 ȼɫɬɪɨɟɧɧɵɟ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ��ɨɩɰɢɹ� 


9.9.1 ȼɫɬɪɨɟɧɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɫɦɟɧɵ�ɛɚɥɥɨɧɨɜ�ɞɥɹ�CO2 �ɨɩɰɢɹ�ɞɥɹ�CB ����ɢ�CB 210) 


)RU the connection of the built-in bottle changer for CO2, see chap. 4.4.7. 


Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�� 


ȼɤɥɸɱɢɬɟ��ɩɨɥɨɠɟɧɢɟ�I��ɩɟɪɟɤɥɸɱɚɬɟɥɶ�����ɞɥɹ�ɡɚɩɭɫɤɚ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɨɧɨɜ��ȿɫɥɢ�ɞɚɜɥɟɧɢɟ�
ɜ� ɢɫɩɨɥɶɡɭɟɦɨɦ� ɛɚɥɥɨɧɟ� ɩɚɞɚɟɬ� ɧɢɠɟ� ���� ɛɚɪɚ�� ɜɧɭɬɪɟɧɧɟɟ� ɭɫɬɪɨɣɫɬɜɨ� ɫɦɟɧɵ� ɛɚɥɥɨɧɚ�
ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɩɟɪɟɤɥɸɱɚɟɬɫɹ�ɧɚ�ɞɪɭɝɨɟ�ɜɩɭɫɤɧɨɟ�ɩɨɞɫɨɟɞɢɧɟɧɢɟ�ɞɜɭɯ�ɛɚɥɥɨɧɨɜ� 


Ʉɨɝɞɚ� ɩɟɪɜɵɣ� ɛɚɥɥɨɧ� ɨɩɭɫɬɨɲɚɟɬɫɹ�� ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ� ɤɪɚɫɧɨɟ� ɚɜɚɪɢɣɧɨɟ� ɫɨɨɛɳɟɧɢɟ� ³LOW 
PRESSURE CO�´��ɝɥ��8.1��ɧɚ�ɞɢɫɩɥɟɟ�ɤɨɧɬɪɨɥɥɟɪɚ�ɫ����ɫɟɤ��ɡɚɞɟɪɠɤɨɣ�����ɫɟɤ��ɫɩɭɫɬɹ��ɭɫɬɪɨɣɫɬɜɨ�
ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�ɩɟɪɟɤɥɸɱɚɟɬɫɹ�ɧɚ�ɜɬɨɪɨɣ��ɩɨɥɧɵɣ�ɛɚɥɥɨɧ� 


ɉɪɢ�ɩɟɪɟɤɥɸɱɟɧɢɢ�ɧɚ�ɜɬɨɪɨɣ�ɛɚɥɥɨɧ��ɩɨɞɚɱɚ�ɝɚɡɚ�ɫɨɯɪɚɧɹɟɬɫɹ��Ɍɟɩɟɪɶ�ɦɨɠɧɨ�ɫɛɪɨɫɢɬɶ�ɚɜɚɪɢɣɧɨɟ�
ɫɨɨɛɳɟɧɢɟ��ɢɫɩɨɥɶɡɭɹ�ɤɧɨɩɤɭ�5(6(7�ȿɫɥɢ�ɧɟ�ɭɞɚɟɬɫɹ��ɜɬɨɪɨɣ�ɛɚɥɥɨɧ�ɬɨɠɟ�ɩɭɫɬ� 


ɉɨɞɚɱɚ�ɝɚɡɚ�&22 ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɞɨ�ɬɟɯ�ɩɨɪ��ɩɨɤɚ��ɩɨ�ɤɪɚɣɧɟɣ�ɦɟɪɟ��ɜ�ɨɞɧɨɦ�ɢɡ�ɝɚɡɨɜɵɯ�ɛɚɥɥɨɧɨɜ�
ɜɵɩɭɫɤɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜɵɲɟ�ɞɚɜɥɟɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɧɚ�����ɛɚɪɚ� 


ȼɪɟɦɹ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɝɚɡɨɜɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɜɨ� ɜɧɭɬɪɟɧɧɟɣ� ɤɚɦɟɪɟ� ɩɨɫɥɟ� ɨɬɤɪɵɬɢɹ� ɞɜɟɪɢ��
ɤɨɬɨɪɵɟ�ɨɛɨɡɧɚɱɟɧɵ�ɜ�ɬɟɯɧɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ��ɝɥ��16.4��ɨɬɧɨɫɢɬɫɹ�ɤ�ɩɨɞɤɥɸɱɟɧɢɸ�ɞɚɜɥɟɧɢɹ�����ɛɚɪ��
ɋɧɢɠɟɧɢɟ�ɞɚɜɥɟɧɢɹ�ɝɚɡɚ�ɧɚ�ɜɯɨɞɟ�ɞɨ�ɬɨɱɤɢ�ɩɟɪɟɤɥɸɱɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɨɜ�ɩɪɢ�����ɛɚɪ�
ɫɤɚɡɵɜɚɟɬɫɹ� ɧɚ� ɛɨɥɟɟ� ɞɥɢɬɟɥɶɧɨɦ� ɜɪɟɦɟɧɢ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�� Ⱦɥɹ� ɫɨɤɪɚɳɟɧɢɹ� ɜɪɟɦɟɧɢ� 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɢɥɢ� ɩɪɢ� ɱɚɫɬɨɦ� ɨɬɤɪɵɜɚɧɢɢ� ɞɜɟɪɢ�� ɛɵɫɬɪɨ� ɩɪɨɢɡɜɟɞɢɬɟ� ɡɚɦɟɧɭ� ɛɚɥɥɨɧɨɜ� ɩɪɢ�
ɫɧɢɠɟɧɢɢ�ɞɚɜɥɟɧɢɹ�ɧɢɠɟ�����ɛɚɪ� 


Ⱦɟɡɚɤɬɢɜɚɰɢɹ�� 


ȿɫɥɢ� ɬɨɥɶɤɨ� ɨɞɢɧ� ɛɚɥɥɨɧ� ɩɨɞɫɨɟɞɢɧɟɧ� ɤ� ɫɨɟɞɢɧɢɬɟɥɶɧɵɦ� ɪɚɡɴɟɦɚɦ� ���� ɢɥɢ� ������ ɢɥɢ� ɟɫɥɢ�
ɢɫɩɨɥɶɡɭɟɬɫɹ� ɰɟɧɬɪɚɥɶɧɚɹ� ɭɫɬɚɧɨɜɤɚ� CO2 ɫ� ɜɧɟɲɧɢɦ� ɭɫɬɪɨɣɫɬɜɨɦ� ɫɦɟɧɵ� ɛɚɥɥɨɧɚ�� ɜɧɭɬɪɟɧɧɟɟ�
ɭɫɬɪɨɣɫɬɜɨ� ɫɦɟɧɵ� ɛɚɥɥɨɧɚ� ɦɨɠɧɨ� ɞɟɡɚɤɬɢɜɢɪɨɜɚɬɶ�� ɭɫɬɚɧɨɜɢɜ� ɤɧɨɩɤɭ� ����� ɜ� ɩɨɥɨɠɟɧɢɟ� 2)). 
�ɉɪɢɦɟɱɚɧɢɟ��ɉɨɥɨɠɟɧɢɟ�I = ON). 


ɑɬɨɛɵ� ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ� ɜɫɬɪɨɟɧɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɫɦɟɧɵ� ɛɚɥɥɨɧɚ� ɬɨɥɶɤɨ� ɫ� ɨɞɧɨɣ� ɥɢɧɢɟɣ� ɩɨɞɚɱɢ��
ɧɟɨɛɯɨɞɢɦɨ�ɡɧɚɬɶ��ɤɨɬɨɪɵɣ�ɜɩɭɫɤ������ɢɥɢ������ɡɚɞɟɣɫɬɜɨɜɚɧ�� 


ɍɫɬɚɧɨɜɤɨɣ�ɩɨ�ɭɦɨɥɱɚɧɢɸ�ɩɪɢ�ɨɬɩɪɚɜɤɟ�ɫ�ɡɚɜɨɞɚ�ɹɜɥɹɟɬɫɹ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ�ɪɚɡɴɟɦ����� 


ȿɫɥɢ�ɱɟɪɟɡ����ɫɟɤɭɧɞ��ɧɚ�ɞɢɫɩɥɟɟ�ɩɨɹɜɥɹɟɬɫɹ�ɚɜɚɪɢɣɧɨɟ�ɫɨɨɛɳɟɧɢɟ��ɤɪɚɫɧɨɟ�� ³LOW PRESSURE 
CO�´� ɢ� ɟɝɨ� ɧɟɥɶɡɹ� ɫɛɪɨɫɢɬɶ�ɧɚɠɚɬɢɟɦ� ɤɧɨɩɤɢ� ɫɛɪɨɫɚ�� ɚ� ɜ� ɬɨ�ɠɟ�ɜɪɟɦɹ�� ɩɨɞɫɨɟɞɢɧɟɧɧɵɣ�ɛɚɥɥɨɧ�
ɨɛɟɫɩɟɱɢɜɚɟɬ� ɞɨɫɬɚɬɨɱɧɨɟ� ɜɵɩɭɫɤɧɨɟ� ɞɚɜɥɟɧɢɟ�� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɧɟɩɪɚɜɢɥɶɧɵɣ� ɜɩɭɫɤɧɨɣ�
ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ� ɪɚɡɴɟɦ�ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ�� ɜɫɬɚɜɶɬɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ� ɬɪɭɛɨɩɪɨɜɨɞ� ɞɚɜɥɟɧɢɹ� ɤ�
ɞɪɭɝɨɦɭ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɦɭ� ɪɚɡɴɟɦɭ� ����l ������ Ɂɚɬɟɦ� ɦɨɠɧɨ� ɫɛɪɨɫɢɬɶ� ɚɜɚɪɢɣɧɵɣ� ɫɢɝɧɚɥ�� ɧɚɠɚɜ�
ɤɧɨɩɤɭ�RESET. 


ɢɥɢ 
Ⱥɤɬɢɜɢɪɭɣɬɟ�ɭɫɬɪɨɣɫɬɜɨ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�ɧɚ�ɧɟɫɤɨɥɶɤɨ�ɫɟɤɭɧɞ��ɭɫɬɚɧɨɜɢɜ�ɤɧɨɩɤɭ� �����ɜ�ɩɨɥɨɠɟɧɢɟ�
ON �ɩɨɥɨɠɟɧɢɟ�I). ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ��ɭɫɬɪɨɣɫɬɜɨ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�ɩɟɪɟɤɥɸɱɢɬɫɹ�ɧɚ�ɞɪɭɝɨɣ�ɜɩɭɫɤ�����l 
�����ɚɜɬɨɦɚɬɢɱɟɫɤɢ��Ɂɚɬɟɦ�ɦɨɠɧɨ�ɫɛɪɨɫɢɬɶ�ɩɪɢɦɟɱɚɧɢɟ��ɧɚɠɚɜ�ɤɧɨɩɤɭ�5(6(7� 
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9.9.2 ȼɫɬɪɨɟɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɦɟɧɵ ɛɚɥɥɨɧɚ CO2 ɫ ɜɧɟɲɧɢɦ ɝɚɡɨɜɵɦ 
ɩɨɞɫɨɟɞɢɧɟɧɢɟɦ ɞɥɹ ɜɬɨɪɨɝɨ ɢɧɤɭɛɚɬɨɪɚ �ɨɩɰɢɹ ɞɥɹ CB 150 ɢ CB 210) 


)RU�WKH�FRQQHFWLRQ�RI�WKH�EXLOW-in bottle changer for CO2 with external gas connection for a second incuba-
tor, see chap. 4.4.8. 


Ⱦɚɧɧɚɹ ɨɩɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɭɸ ɩɨɞɚɱɭ CO2 ɞɥɹ ɞɜɭɯ ɢɧɤɭɛɚɬɨɪɨɜ CB, ɢɫɩɨɥɶɡɭɹ 
ɥɢɲɶ ɜɫɬɪɨɟɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɦɟɧɵ ɛɚɥɥɨɧɚ CO2 ɩɟɪɜɨɝɨ ɢɧɤɭɛɚɬɨɪɚ (ɤɚɤ ɨɩɢɫɚɧɨ ɜ ɝɥ. 9.9.1). 
ȼɬɨɪɨɣ� ɢɧɤɭɛɚɬɨɪ� ɩɨɞɫɨɟɞɢɧɹɟɬɫɹ� ɤ� ɜɧɟɲɧɟɦɭ� ɝɚɡɨɜɨɦɭ� ɩɨɞɫɨɟɞɢɧɟɧɢɸ� ����� ɜ� ɡɚɞɧɟɣ� ɱɚɫɬɢ�
ɩɟɪɜɨɝɨ�ɢɧɤɭɛɚɬɨɪɚ� 


ɉɨ�ɩɨɜɨɞɭ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�&22��ɫɥɟɞɭɣɬɟ�ɭɤɚɡɚɧɢɹɦ��ɞɚɧɧɵɦ�ɜ�ɝɥ��9.9.1. 


ɉɨɤɚ�ɲɥɚɧɝɨɜɚɹ�ɧɚɫɚɞɤɚ� �F��ɩɨɞɤɥɸɱɟɧɚ�ɤ� ɝɧɟɡɞɭ�ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɝɨ�ɡɚɤɪɵɜɚɧɢɹ��D�� �ɝɥ��4.4.4), 
ɝɚɡ�&22 ɩɪɨɞɨɥɠɚɟɬ� ɧɟɩɪɟɪɵɜɧɨ� ɜɵɯɨɞɢɬɶ� ɱɟɪɟɡ� ɜɧɟɲɧɟɟ� ɝɚɡɨɜɨɟ� ɩɨɞɫɨɟɞɢɧɟɧɢɟ� ������ ȿɫɥɢ� ɧɟ�
ɛɭɞɟɬ�ɩɨɞɫɨɟɞɢɧɟɧɚ�ɜɬɨɪɚɹ�ɭɫɬɚɧɨɜɤɚ�&%��ɲɥɚɧɝɨɜɭɸ�ɧɚɫɚɞɤɭ�ɧɟɥɶɡɹ�ɨɫɬɚɜɥɹɬɶ�ɩɨɞɫɨɟɞɢɧɟɧɧɨɣ�
ɢɥɢ�ɩɨɞɫɨɟɞɢɧɹɬɶ�ɤ�ɝɧɟɡɞɭ�ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɝɨ�ɡɚɤɪɵɜɚɧɢɹ� 


 


 ɈɋɌɈɊɈɀɇɈ 
ȼɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�CO2 �!���9RO�-%). 
ɍɝɪɨɡɚ�ɞɥɹ�ɠɢɡɧɢ�ɜɫɥɟɞɫɬɜɢɟ�ɭɞɭɲɶɹ�� 
ɍɝɪɨɡɚ�ɨɬɪɚɜɥɟɧɢɹ� 
¾ ȿɫɥɢ�ɧɟ�ɛɭɞɟɬ�ɩɨɞɫɨɟɞɢɧɟɧɚ�ɜɬɨɪɚɹ�ɭɫɬɚɧɨɜɤɚ�� 


ɍɫɬɪɚɧɢɬɟ�ɲɥɚɧɝɨɜɭɸ�ɧɚɫɚɞɤɭ��c��ɢɡ�ɝɧɟɡɞɭ�ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɝɨ�ɡɚɤɪɵɜɚɧɢɹ�
(Ɋɢɫɭɧɨɤ�13). 


 


9.9.3 ȼɫɬɪɨɟɧɧɵɟ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɨɜ�ɞɥɹ�N2 ɢ�O2 �ɨɩɰɢɹ�ɞɥɹ�CB ����ɢ�CB 
����ɫ�ɤɨɧɬɪɨɥɟɦ�O2) 


)RU the connection of the built-in bottle changer for N2 and O2 , see chap. 4.4.9. 


Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� 


ȼɤɥɸɱɢɬɟ� �ɩɨɥɨɠɟɧɢɟ� I��ɩɟɪɟɤɥɸɱɚɬɟɥɢ� �����ɢ� �����ɞɥɹ�ɡɚɩɭɫɤɚ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɨɧɨɜ��ȿɫɥɢ�
ɜɩɭɫɤɧɨɟ� ɞɚɜɥɟɧɢɟ� ɜ� ɨɞɧɨɣ� ɢɡ� ɩɚɪ� ɩɨɞɫɨɟɞɢɧɟɧɧɵɯ� ɛɚɥɥɨɧɨɜ� ɩɚɞɚɟɬ� ɧɢɠɟ� ���� ɛɚɪɚ��
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�ɜɧɭɬɪɟɧɧɟɟ�ɭɫɬɪɨɣɫɬɜɨ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɩɟɪɟɤɥɸɱɚɟɬɫɹ�ɧɚ�ɞɪɭɝɨɟ�
ɜɩɭɫɤɧɨɟ�ɩɨɞɫɨɟɞɢɧɟɧɢɟ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɥɢɧɢɢ�ɩɨɞɚɱɢ�ɝɚɡɚ�� 


ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ��ɩɪɢɦɟɱɚɧɢɟ��ɝɨɥɭɛɨɟ��³LOW PRESSURE O�´�ɢɥɢ�³LOW PRESSURE N�´��ɝɥ��8.1��ɧɚ�
ɞɢɫɩɥɟɟ� ɤɨɧɬɪɨɥɥɟɪɚ� ɫ� ��� ɫɟɤ�� ɡɚɞɟɪɠɤɨɣ�� ��� ɫɟɤ�� ɫɩɭɫɬɹ�� ɭɫɬɪɨɣɫɬɜɨ� ɫɦɟɧɵ� ɛɚɥɥɨɧɚ�
ɩɟɪɟɤɥɸɱɚɟɬɫɹ�ɧɚ�ɜɬɨɪɨɣ��ɩɨɥɧɵɣ�ɛɚɥɥɨɧ� 


ɉɪɢ�ɩɟɪɟɤɥɸɱɟɧɢɢ�ɧɚ�ɜɬɨɪɨɣ�ɛɚɥɥɨɧ��ɩɨɞɚɱɚ�ɝɚɡɚ�ɫɨɯɪɚɧɹɟɬɫɹ��Ɍɟɩɟɪɶ�ɦɨɠɧɨ�ɫɛɪɨɫɢɬɶ�ɚɜɚɪɢɣɧɨɟ�
ɫɨɨɛɳɟɧɢɟ��ɢɫɩɨɥɶɡɭɹ�ɤɧɨɩɤɭ�5(6(7�ȿɫɥɢ�ɧɟ�ɭɞɚɟɬɫɹ��ɜɬɨɪɨɣ�ɛɚɥɥɨɧ�ɬɨɠɟ�ɩɭɫɬ� 


ɉɨɞɚɱɚ� ɝɚɡɚ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɞɨ� ɬɟɯ� ɩɨɪ�� ɩɨɤɚ�� ɩɨ� ɤɪɚɣɧɟɣ� ɦɟɪɟ�� ɜ� ɨɞɧɨɦ� ɢɡ� ɝɚɡɨɜɵɯ� ɛɚɥɥɨɧɨɜ�
ɜɵɩɭɫɤɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜɵɲɟ�ɞɚɜɥɟɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɧɚ�����ɛɚɪɚ� 


ȼɪɟɦɹ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɝɚɡɨɜɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɜɨ� ɜɧɭɬɪɟɧɧɟɣ� ɤɚɦɟɪɟ� ɩɨɫɥɟ� ɨɬɤɪɵɬɢɹ� ɞɜɟɪɢ��
ɤɨɬɨɪɵɟ�ɨɛɨɡɧɚɱɟɧɵ�ɜ�ɬɟɯɧɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ��ɝɥ��16.4���ɨɬɧɨɫɢɬɫɹ�ɤ�ɩɨɞɤɥɸɱɟɧɢɸ�ɞɚɜɥɟɧɢɹ�����ɛɚɪ��
ɋɧɢɠɟɧɢɟ�ɞɚɜɥɟɧɢɹ�ɝɚɡɚ�ɧɚ�ɜɯɨɞɟ�ɞɨ�ɬɨɱɤɢ�ɩɟɪɟɤɥɸɱɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɨɜ�ɩɪɢ�����ɛɚɪ�
ɫɤɚɡɵɜɚɟɬɫɹ� ɧɚ� ɛɨɥɟɟ� ɞɥɢɬɟɥɶɧɨɦ� ɜɪɟɦɟɧɢ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�� Ⱦɥɹ� ɫɨɤɪɚɳɟɧɢɹ� ɜɪɟɦɟɧɢ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɢɥɢ� ɩɪɢ� ɱɚɫɬɨɦ� ɨɬɤɪɵɜɚɧɢɢ� ɞɜɟɪɢ�� ɛɵɫɬɪɨ� ɩɪɨɢɡɜɟɞɢɬɟ� ɡɚɦɟɧɭ� ɛɚɥɥɨɧɨɜ� ɩɪɢ�
ɫɧɢɠɟɧɢɢ�ɞɚɜɥɟɧɢɹ�ɧɢɠɟ�����ɛɚɪ� 


Ⱦɟɡɚɤɬɢɜɚɰɢɹ� 
ȿɫɥɢ� ɬɨɥɶɤɨ� ɨɞɢɧ� ɛɚɥɥɨɧ� ɩɨɞɫɨɟɞɢɧɟɧ� ɤ� ɫɨɟɞɢɧɢɬɟɥɶɧɵɦ� ɪɚɡɴɟɦɚɦ� ���� ɢɥɢ� ������ ɫɨɨɬɜ�� ���� ɢɥɢ�
������ ɢɥɢ�� ɟɫɥɢ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɰɟɧɬɪɚɥɶɧɚɹ� ɭɫɬɚɧɨɜɤɚ�22�� ɢɥɢ�ɢ�12 ɫ� ɜɧɟɲɧɢɦ�ɭɫɬɪɨɣɫɬɜɨɦ�ɫɦɟɧɵ�
ɛɚɥɥɨɧɚ�� ɜɧɭɬɪɟɧɧɢɟ� ɭɫɬɪɨɣɫɬɜɚ� ɫɦɟɧɵ�ɛɚɥɥɨɧɨɜ�ɦɨɠɧɨ�ɞɟɡɚɤɬɢɜɢɪɨɜɚɬɶ�� ɭɫɬɚɧɨɜɢɜ� ɤɧɨɩɤɭ� �����
ɞɥɹ� ɭɫɬɪɨɣɫɬɜɚ� ɫɦɟɧɵ� ɛɚɥɥɨɧɚ� 22�� ɢ�ɢɥɢ� ɤɧɨɩɤɭ� ����� ɞɥɹ� 12 ɜ� ɩɨɥɨɠɟɧɢɟ� 2))�� �ɉɪɢɦɟɱɚɧɢɟ��
ɉɨɥɨɠɟɧɢɟ�,� �21�. 


ɑɬɨɛɵ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɜɫɬɪɨɟɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɦɟɧɵ ɛɚɥɥɨɧɚ ɬɨɥɶɤɨ ɫ ɨɞɧɨɣ ɥɢɧɢɟɣ ɩɨɞɚɱɢ, 
ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ, ɤɨɬɨɪɵɟ ɜɩɭɫɤɢ, (5) ɢɥɢ (14), ɫɨɨɬɜ. (4) ɢɥɢ (12), ɡɚɞɟɣɫɬɜɨɜɚɧɵ.  
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ɍɫɬɚɧɨɜɤɨɣ�ɩɨ�ɭɦɨɥɱɚɧɢɸ�ɩɪɢ�ɨɬɩɪɚɜɤɟ�ɫ�ɡɚɜɨɞɚ�ɹɜɥɹɟɬɫɹ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ�ɪɚɡɴɟɦ�����ɞɥɹ�O2 ɢ�����
ɞɥɹ�N2. 


ȿɫɥɢ�ɱɟɪɟɡ����ɫɟɤɭɧɞ��ɧɚ�ɞɢɫɩɥɟɟ�ɩɨɹɜɥɹɟɬɫɹ�ɚɜɚɪɢɣɧɨɟ�ɫɨɨɛɳɟɧɢɟ��ɤɪɚɫɧɨɟ�� ³/2:�35(6685(�
2�´�ɢɥɢ� ³/2:�35(6685(�1�´�ɢ�ɟɝɨ�ɧɟɥɶɡɹ�ɫɛɪɨɫɢɬɶ�ɧɚɠɚɬɢɟɦ�ɤɧɨɩɤɢ�ɫɛɪɨɫɚ��ɚ�ɜ� ɬɨ�ɠɟ�ɜɪɟɦɹ��
ɩɨɞɫɨɟɞɢɧɟɧɧɵɟ� ɛɚɥɥɨɧɵ� ɨɛɟɫɩɟɱɢɜɚɸɬ� ɞɨɫɬɚɬɨɱɧɨɟ� ɜɵɩɭɫɤɧɨɟ� ɞɚɜɥɟɧɢɟ�� ɢɫɩɨɥɶɡɭɟɬɫɹ�
ɧɟɩɪɚɜɢɥɶɧɵɣ� ɜɩɭɫɤɧɨɣ� ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ� ɪɚɡɴɟɦ� ɞɥɹ� ɜɩɭɫɤɚ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɝɚɡɚ�� ȼ� ɷɬɨɦ�
ɫɥɭɱɚɟ�� ɦɨɠɧɨ� ɜɫɬɚɜɢɬɶ� ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ� ɬɪɭɛɨɩɪɨɜɨɞ� ɞɚɜɥɟɧɢɹ� ɢɫɩɨɥɶɡɭɟɦɨɝɨ� ɝɚɡɚ� ɤ� ɞɪɭɝɨɦɭ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɦɭ� ɪɚɡɴɟɦɭ� ����l ����� ɢɥɢ� ����l ������ Ɂɚɬɟɦ� ɦɨɠɧɨ� ɫɛɪɨɫɢɬɶ� ɚɜɚɪɢɣɧɵɣ� ɫɢɝɧɚɥ��
ɧɚɠɚɜ�ɤɧɨɩɤɭ�5(6(7� 


ɢɥɢ 
Ⱥɤɬɢɜɢɪɭɣɬɟ�ɢɫɩɨɥɶɡɭɟɦɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�ɧɚ�ɧɟɫɤɨɥɶɤɨ�ɫɟɤɭɧɞ��ɭɫɬɚɧɨɜɢɜ�ɤɧɨɩɤɭ������
ɢɥɢ������ɜ�ɩɨɥɨɠɟɧɢɟ�21��ɩɨɥɨɠɟɧɢɟ� ,��ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ��ɭɫɬɪɨɣɫɬɜɨ�ɫɦɟɧɵ�ɛɚɥɥɨɧɚ�ɩɟɪɟɤɥɸɱɢɬɫɹ�
ɧɚ�ɞɪɭɝɨɣ�ɜɩɭɫɤ�����l �����ɢɥɢ�����l �����ɚɜɬɨɦɚɬɢɱɟɫɤɢ��Ɂɚɬɟɦ�ɦɨɠɧɨ�ɫɛɪɨɫɢɬɶ�ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ��
ɧɚɠɚɜ�ɤɧɨɩɤɭ�5(6(7� 


Ⱥɜɚɪɢɣɧɨɟ� ɜɵɯɨɞɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɪɟɥɟ� ɧɭɥɟɜɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ� �ɝɥ��8.1�� ɡɚɞɟɣɫɬɜɭɟɬɫɹ�� ɬɨɥɶɤɨ� ɟɫɥɢ�
ɨɛɚ� ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ� ɪɚɡɴɟɦɚ� ɨɞɧɨɣ� ɩɚɪɵ� ɛɚɥɥɨɧɨɜ� ɧɟ� ɩɪɟɞɨɫɬɚɜɥɹɸɬ� ɞɨɫɬɚɬɨɱɧɨɟ� ɜɩɭɫɤɧɨɟ�
ɞɚɜɥɟɧɢɟ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�� ɞɢɫɩɥɟɣ� ɞɟɦɨɧɫɬɪɢɪɭɟɬ� ɫ� �� ɦɢɧɭɬɧɨɣ� ɡɚɞɟɪɠɤɨɣ� ɤɪɚɫɧɨɟ� ɚɜɚɪɢɣɧɨɟ�
ɫɨɨɛɳɟɧɢɟ� ³/2:� 35(6685(� 2�´� ɢ� ɫɨɨɬɜ�� ³/2:� 35(6685(� 1�´� ɢ� ɜɤɥɸɱɚɟɬɫɹ� ɚɜɚɪɢɣɧɨɟ�
ɜɵɯɨɞɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɪɟɥɟ�ɧɭɥɟɜɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ������ 


ȿɫɥɢ� ɤɨɧɬɪɨɥɶ� 22 ɧɟ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɜɨɜɫɟ�� ɫɨɨɬɜ�� ɧɟ� ɩɨɞɫɨɟɞɢɧɹɟɬɫɹ� ɛɚɥɥɨɧ� 22 ɢɥɢ�ɢ� 12, 
ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ�ɷɬɢɯ�ɞɜɭɯ�ɭɫɬɪɨɣɫɬɜ�ɫɦɟɧɵ�ɛɚɥɥɨɧɨɜ�ɦɨɠɧɨ�ɨɬɤɥɸɱɢɬɶ��ɭɫɬɚɧɨɜɢɜ�ɤɧɨɩɤɭ�����ɞɥɹ�
O2 ɢɥɢ�ɢ������ɞɥɹ�12 ɜ�ɩɨɥɨɠɟɧɢɟ�2))� 


 
ȿɫɥɢ�ɨɛɚ�ɚɜɚɪɢɣɧɵɯ�ɫɢɝɧɚɥɚ�ɞɟɡɚɤɬɢɜɢɪɨɜɚɬɶ�ɩɟɪɟɤɥɸɱɚɬɟɥɹɦɢ�����ɢ�������22 ɤɨɧɬɪɨɥɶ�
O2 ɨɬɤɥɸɱɚɟɬɫɹ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ� 


 


9.9.4 ȼɧɟɲɧɟɟ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɨɜ�ɞɥɹ�CO2��N2 ɢɥɢ�O2 �ɨɩɰɢɹ� 


ȼɧɟɲɧɟɟ�ɭɫɬɪɨɣɫɬɜɚ�ɫɦɟɧɵ�ɛɚɥɥɨɧɨɜ�ɩɨɡɜɨɥɹɸɬ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɩɨɞɤɥɸɱɚɬɶɫɹ�ɤɨ�ɜɬɨɪɨɦɭ�ɛɚɥɥɨɧɭ�
ɤɚɤ�ɬɨɥɶɤɨ�ɩɟɪɜɵɣ�ɛɭɞɟɬ�ɨɩɭɫɬɨɲɟɧ��Ɇɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɦɚɤɫɢɦɭɦ�ɞɥɹ�ɞɜɭɯ�ɭɫɬɪɨɣɫɬɜ�&%� 


 


ɂɧɫɬɪɭɤɰɢɢ�����-�����ɩɨɫɬɚɜɥɹɸɬɫɹ�ɫ�ɜɧɟɲɧɟɦ�ɭɫɬɪɨɣɫɬɜɨɦ�ɫɦɟɧɵ�ɛɚɥɥɨɧɨɜ��ʋ�
ɚɪɬ������-�������ɞɚɸɬ�ɨɩɢɫɚɧɢɟ�ɩɨ�ɢɧɫɬɚɥɥɹɰɢɢ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɞɚɧɧɨɝɨ�ɜɧɟɲɧɟɟ�
ɭɫɬɪɨɣɫɬɜɚ. 


 


9.10 ɋɬɨɣɤɢ 


9.10.1 ɋɬɨɣɤɚ�ɞɥɹ�ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ��ɨɩɰɢɹ� 


Ɇɵ� ɪɟɤɨɦɟɧɞɭɟɦ� ɧɟ� ɲɬɚɛɟɥɢɪɨɜɚɬɶ� ɢɧɤɭɛɚɬɨɪɵ� &%� ɞɪɭɝ� ɧɚ� ɞɪɭɝɚ� ɧɚɩɪɹɦɭɸ�� ɱɬɨɛɵ� ɢɡɛɟɠɚɬɶ�
ɩɟɪɟɞɚɱɢ�ɫɨɬɪɹɫɟɧɢɣ�ɢ�ɜɢɛɪɚɰɢɣ�ɨɬ�ɨɞɧɨɣ�ɭɫɬɚɧɨɜɤɢ�ɧɚ�ɞɪɭɝɭɸ��ɱɬɨ�ɦɨɠɟɬ�ɩɪɨɢɡɨɣɬɢ��ɧɚɩɪɢɦɟɪ��
ɩɪɢ�ɨɬɤɪɵɜɚɧɢɢ�ɢɥɢ�ɡɚɤɪɵɜɚɧɢɢ�ɞɜɟɪɢ��ɨɱɢɫɬɤɟ��ɡɚɩɨɥɧɟɧɢɢ�ɢ�ɨɩɭɫɬɨɲɟɧɢɢ�ɭɫɬɚɧɨɜɤɢ��Ʉɨɦɩɚɧɢɹ�
%,1'(5�ɩɪɟɞɥɚɝɚɟɬ�ɭɫɬɨɣɱɢɜɵɟ��ɛɟɡɜɢɛɪɚɰɢɨɧɧɵɟ�ɫɬɨɣɤɢ�ɫ�ɪɨɥɢɤɨɜɵɦɢ�ɤɨɥɟɫɚɦɢ����ɛɥɨɤɢɪɭɸɬɫɹ�
ɬɨɪɦɨɡɚɦɢ��ɞɥɹ�ɛɟɡɨɩɚɫɧɨɝɨ�ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ�ɞɜɭɯ�ɭɫɬɚɧɨɜɨɤ� 


ɋɬɨɣɤɚ� ɞɥɹ� ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɬɨɱɧɨɟ� ɫɨɛɥɸɞɟɧɢɟ� ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ�
ɢɧɤɭɛɚɰɢɢ�ɞɚɠɟ�ɜɨ�ɜɪɟɦɹ�ɫɬɟɪɢɥɢɡɚɰɢɢ�ɞɪɭɝɨɣ�ɭɫɬɚɧɨɜɤɢ�ɜ�ɬɨɣ�ɠɟ�ɫɬɨɣɤɟ�ɞɥɹ�ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ��ɝɥ��
12.5��ɛɥɚɝɨɞɚɪɹ�ɬɟɩɥɨɜɨɣ�ɢɡɨɥɹɰɢɢ� 


ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɫɬɨɣɤɢ� ɞɥɹ� ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ� ɩɪɟɞɥɚɝɚɟɬ� ɞɪɭɝɢɟ� ɩɪɟɢɦɭɳɟɫɬɜɚ�� Ɇɨɠɧɨ� ɨɬɞɟɥɶɧɨ�
ɜɵɞɜɢɧɭɬɶ�ɜɩɟɪɟɞ�ɧɢɠɧɢɣ�ɢɧɤɭɛɚɬɨɪ��ɧɚɩɪɢɦɟɪ��ɞɥɹ�ɞɨɫɬɭɩɚ�ɤ�ɡɚɞɧɟɣ�ɱɚɫɬɢ���ɢ�ɨɧ�ɧɟ�ɪɚɡɦɟɳɚɟɬɫɹ�
ɩɪɹɦɨ�ɧɚ�ɩɨɥɭ��ɜɚɠɧɨ�ɞɥɹ�ɨɛɥɟɝɱɟɧɢɹ�ɨɱɢɫɬɤɢ�� 


 


ɂɧɫɬɪɭɤɰɢɢ�ɩɨ�ɫɛɨɪɤɟ�����-�����ɩɨɫɬɚɜɥɹɸɬɫɹ�ɜɦɟɫɬɟ�ɫɨ�ɫɬɨɣɤɨɣ�ɞɥɹ�
ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ�ɢ�ɨɩɢɫɵɜɚɸɬ�ɭɫɬɚɧɨɜɤɭ��ʋ�ɚɪɬ������-�����ɞɥɹ &%������ʋ�ɚɪɬ��
9051-�����ɞɥɹ�&%������ 
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9.10.2 ɉɟɪɟɯɨɞɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ� ɞɥɹ� ɩɪɹɦɨɝɨ� ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ� ɫ�
ɬɟɩɥɨɜɨɣ�ɢɡɨɥɹɰɢɟɣ��ɨɩɰɢɹ� 


Ɇɵ� ɪɟɤɨɦɟɧɞɭɟɦ� ɧɟ� ɲɬɚɛɟɥɢɪɨɜɚɬɶ� ɢɧɤɭɛɚɬɨɪɵ� CB ɞɪɭɝ� ɧɚ� ɞɪɭɝɚ� ɧɚɩɪɹɦɭɸ�� ɱɬɨɛɵ� ɢɡɛɟɠɚɬɶ�
ɩɟɪɟɞɚɱɢ�ɫɨɬɪɹɫɟɧɢɣ�ɢ�ɜɢɛɪɚɰɢɣ�ɨɬ�ɨɞɧɨɣ�ɭɫɬɚɧɨɜɤɢ�ɧɚ�ɞɪɭɝɭɸ��ɱɬɨ�ɦɨɠɟɬ�ɩɪɨɢɡɨɣɬɢ��ɧɚɩɪɢɦɟɪ��
ɩɪɢ�ɨɬɤɪɵɜɚɧɢɢ�ɢɥɢ�ɡɚɤɪɵɜɚɧɢɢ�ɞɜɟɪɢ��ɨɱɢɫɬɤɟ��ɡɚɩɨɥɧɟɧɢɢ�ɢ�ɨɩɭɫɬɨɲɟɧɢɢ�ɭɫɬɚɧɨɜɤɢ��Ʉɨɦɩɚɧɢɹ�
BINDER ɩɪɟɞɥɚɝɚɟɬ� ɩɟɪɟɯɨɞɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ� ɞɥɹ� ɩɪɹɦɨɝɨ� ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ� ��
ɢɧɤɭɛɚɬɨɪɨɜ�CB ɫ�ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɟɣ� 


ɋɬɨɣɤɚ� ɞɥɹ� ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɬɨɱɧɨɟ� ɫɨɛɥɸɞɟɧɢɟ� ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ�
ɢɧɤɭɛɚɰɢɢ� ɞɚɠɟ� ɜɨ� ɜɪɟɦɹ� ɫɬɟɪɢɥɢɡɚɰɢɢ� ɞɪɭɝɨɣ� ɭɫɬɚɧɨɜɤɢ� ɜ� ɬɨɣ� ɠɟ� ɫɬɨɣɤɟ� ɞɥɹ�ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ�
ɛɥɚɝɨɞɚɪɹ�ɬɟɩɥɨɜɨɣ�ɢɡɨɥɹɰɢɢ��ɝɥ��12.5). 


 


ɂɧɫɬɪɭɤɰɢɢ�ɩɨ�ɫɛɨɪɤɟ�����-�����ɩɨɫɬɚɜɥɹɸɬɫɹ�ɜɦɟɫɬɟ�ɫ�ɩɟɪɟɯɨɞɧɵɦ�ɭɫɬɪɨɣɫɬɜɨɦ�
ɞɥɹ�ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ�ɢ�ɨɩɢɫɵɜɚɸɬ�ɭɫɬɚɧɨɜɤɭ�ɩɟɪɟɯɨɞɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ��ʋ�ɚɪɬ������-
�����ɞɥɹ�&%�����ʋ�ɚɪɬ������-�����ɞɥɹ�&%������ʋ�ɚɪɬ������-�����ɞɥɹ�&%������ 


 


9.10.3 ɉɨɞɫɬɚɜɤɚ�ɧɚ ɤɨɥɟɫɢɤɚɯ��ɨɩɰɢɹ� 


Ⱦɥɹ�ɥɟɝɤɨɣ�ɞɨɫɬɭɩɧɨɫɬɢ�ɢɧɤɭɛɚɬɨɪɚ�ɢ�ɜɨ�ɢɡɛɟɠɚɧɢɹ�ɡɚɪɨɠɟɧɢɹ�ɢɡ-ɡɚ�ɩɪɨɥɢɜɚ�ɜɟɳɟɫɬɜɚ��%,1'(5�
ɪɟɤɨɦɟɧɞɭɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɩɟɪɟɞɜɢɠɧɭɸ�ɩɨɞɫɬɚɜɤɭ�ɧɚ�ɤɨɥɟɫɢɤɚɯ� 


 


ɂɧɫɬɪɭɤɰɢɹ�ɩɨ�ɫɛɨɪɤɟ�����-�����ɩɨɫɬɚɜɥɹɟɬɫɹ�ɫ�ɩɟɪɟɞɜɢɠɧɨɣ�ɩɨɞɫɬɚɜɤɨɣ�ɧɚ�
ɤɨɥɟɫɢɤɚɯ�ɢ�ɨɩɢɫɵɜɚɸɬ�ɢɧɫɬɚɥɹɰɢɸ�ʋ�ɚɪɬ������-�����ɞɥɹ�&%�����ʋ�ɚɪɬ������-0028 
ɞɥɹ�&%������ʋ�ɚɪɬ������-�����ɞɥɹ�&%������ 


 
 


10. Ɍɟɫɬɨɜɵɟ�ɢɡɦɟɪɟɧɢɹ 
Ɍɟɫɬɨɜɵɟ�ɢɡɦɟɪɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�ɭɪɨɜɧɹ�CO2 ɢ�O2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�O2��ɦɨɠɧɨ�ɩɪɨɜɟɫɬɢ�
ɱɟɪɟɡ�ɩɨɪɬ�ɞɨɫɬɭɩɚ��N��ɜɨ�ɜɧɭɬɪɟɧɧɟɣ�ɫɬɟɤɥɹɧɧɨɣ�ɞɜɟɪɢ��Ɍɟɫɬɨɜɵɟ�ɢɡɦɟɪɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜɫɟɝɞɚ�
ɩɪɨɜɨɞɹɬɫɹ�ɩɪɢ�ɪɚɜɧɵɯ�ɭɫɥɨɜɢɹɯ�ɫ�ɞɜɭɦɹ�ɡɚɤɪɵɬɵɦɢ�ɞɜɟɪɹɦɢ 


10.1 ɂɡɦɟɪɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�&22 


Ɉɛɵɱɧɨ� ɤɥɢɟɧɬɵ� ɯɨɬɹɬ�� ɱɬɨɛɵ� ɬɟɫɬɨɜɵɟ� ɢɡɦɟɪɟɧɢɹ� ɩɪɨɢɡɜɨɞɢɥɢɫɶ� ɜɨ� ɜɪɟɦɹ� ɩɪɨɜɟɪɨɤ��
ɹɜɥɹɸɳɢɯɫɹ� ɫɨɫɬɚɜɧɨɣ� ɱɚɫɬɶɸ� ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ� ɟɠɟɝɨɞɧɨɝɨ� ɬɟɯɨɫɦɨɬɪɚ�� ɋɭɳɟɫɬɜɭɟɬ� �� ɦɟɬɨɞɚ�
ɩɪɨɜɟɪɤɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�CO2 ɜɧɭɬɪɢ�ɢɧɤɭɛɚɬɨɪɚ��ɨɧɢ�ɨɩɢɫɚɧɵ�ɜ�ɝɥɚɜɚɯ�10.1.1 - 10.1.3. 


 


10.1.1 ɂɡɦɟɪɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�CO2 ɧɟɩɪɹɦɵɦ�ɩɭɬɟɦ��ɱɟɪɟɡ�Ɋɇ� 


Ⱦɚɧɧɵɣ� ɫɩɨɫɨɛ� ɩɨɡɜɨɥɹɟɬ� ɩɪɨɜɨɞɢɬɶ� ɢɡɦɟɪɟɧɢɹ� ɜɧɭɬɪɢ� ɤɚɦɟɪɵ�� ɗɬɨ� ɩɪɨɫɬɟɣɲɢɣ� ɫɩɨɫɨɛ�
ɢɡɦɟɪɟɧɢɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ�CO2�ɧɟ� ɬɪɟɛɭɸɳɢɣ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ�� Ⱦɚɧɧɵɣ�ɦɟɬɨɞ�
ɨɫɧɨɜɚɧ�ɧɚ�ɪɚɜɧɨɜɟɫɢɢ�ɤɢɫɥɨɬɧɨɣ�ɨɫɧɨɜɵ�ɛɭɮɟɪɧɨɣ�ɫɢɫɬɟɦɵ�ɤɥɟɬɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ� 


 
Ⱦɚɧɧɵɣ�ɦɟɬɨɞ�ɧɟ�ɩɨɞɯɨɞɢɬ�ɞɥɹ�ɤɚɥɢɛɪɨɜɚɧɢɹ�ɞɚɬɱɢɤɚ�ɢɡɦɟɪɟɧɢɹ�%,1'(5�)3,� 


Ⱦɚɧɧɵɣ� ɦɟɬɨɞ� ɛɚɡɢɪɭɟɬɫɹ� ɧɚ� ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɨɦ� ɛɚɥɚɧɫɟ� ɛɭɮɟɪɧɨɣ� ɫɢɫɬɟɦɵ� ɜ� ɤɭɥɶɬɭɪɧɨɣ�
ɩɢɬɚɬɟɥɶɧɨɣ�ɫɪɟɞɟ� 


Ɉɛɵɱɧɨ� ɦɚɬɟɪɢɚɥ� ɚɦɨɪɬɢɡɢɪɭɟɬɫɹ� NaHCO3�� ɉɨɫɥɟ� ɢɡɦɟɪɟɧɢɹ� ɩɨɤɚɡɚɬɟɥɟɣ� pH ɤɥɟɬɨɱɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ��ɦɨɠɧɨ� ɜɵɹɫɧɢɬɶ� ɟɝɨ� ɤɨɧɰɟɧɬɪɚɰɢɸ�CO2. Ɋɢɫɭɧɨɤ�33 ɩɨɤɚɡɵɜɚɟɬ� ɫɨɨɬɧɨɲɟɧɢɟ�ɦɟɠɞɭ�
ɤɨɧɰɟɧɬɪɚɰɢɟɣ�CO2 ɜ�vol����ɢ�pH ɪɚɡɥɢɱɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɫ�ɛɭɮɟɪɨɦ�NaHCO3. 
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Ɋɟɤɨɦɟɧɞɭɟɦɵɣ�ɉɨɪɹɞɨɤ�ɞɟɣɫɬɜɢɣ� 


x ȼɵɞɟɪɠɢɬɟ ɩɭɫɬɨɣ ɨɛɪɚɡɟɰ ɫ ɦɚɬɟɪɢɚɥɨɦ ɜ ɬɟɱɟɧɢɟ 1/2 ɞɧɹ ɜ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ, ɱɬɨ ɢ ɤɥɟɬɤɢ. ɗɬɨ 
ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜ ɤɨɥɛɟ ɞɥɹ ɤɥɟɬɨɱɧɵɯ ɤɭɥɶɬɭɪ ɛɚɥɥɨɧ ɢɥɢ ɜ ɬɪɭɛɤɟ )DOFRQ� ���PO� ɫ ɨɬɤɪɵɬɨɣ 
ɤɪɵɲɤɨɣ.  


x ɉɨɫɥɟ ɩɨɹɜɥɟɧɢɹ ɝɚɡɚ ɜɵɧɶɬɟ ɩɭɫɬɨɣ ɨɛɪɚɡɟɰ ɢɡ ɢɧɤɭɛɚɬɨɪɚ ɢ ɜ ɬɟɱɟɧɢɟ 5 ɦɢɧɭɬ ɡɚɦɟɪɹɣɬɟ pH ɫ 
ɩɨɦɨɳɶɸ ɫɬɟɤɥɹɧɧɨɝɨ ɷɥɟɤɬɪɨɞɚ.  


ȼɨ�ɜɪɟɦɹ�ɢɡɦɟɪɟɧɢɹ�ɤɥɟɬɨɱɧɵɣ�ɦɚɬɟɪɢɚɥ�ɞɨɥɠɟɧ�ɢɦɟɬɶ�ɩɨ�ɜɨɡɦɨɠɧɨɫɬɢ�ɧɚɢɦɟɧɶɲɢɣ�ɤɨɧɬɚɤɬ�ɫ�
ɚɬɦɨɫɮɟɪɨɣ� ɜɧɟɲɧɟɣ� ɫɪɟɞɵ�� ɬɚɤ�� ɱɬɨɛɵ� CO2 ɭɥɟɬɭɱɢɜɚɥɫɹ� ɦɚɥɵɦɢ� ɞɨɡɚɦɢ�� Ɂɧɚɱɢɬɟɥɶɧɨɟ�
ɩɨɧɢɠɟɧɢɟ� ɩɪɨɢɡɨɣɞɟɬ� ɬɨɥɶɤɨ� ɱɟɪɟɡ� �� ɦɢɧɭɬ�� ɷɬɨɝɨ� ɜɪɟɦɟɧɢ� ɞɨɫɬɚɬɨɱɧɨ� ɞɥɹ� ɡɚɜɟɪɲɟɧɢɹ 
ɢɡɦɟɪɟɧɢɹ�� 


x Ʉɪɨɦɟ�ɬɨɝɨ�ȼɵ��ɤɨɧɟɱɧɨ��ɦɨɠɟɬɟ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɩɨɥɨɫɤɢ�ɞɥɹ�ɬɟɫɬɢɪɨɜɚɧɢɹ�pH �ɞɢɚɩɚɡɨɧ�pH 6 - 8, 
ɛɟɡ�ɜɵɞɟɥɟɧɢɣ�� 
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Ɋɢɫɭɧɨɤ�33��ɫɨɨɬɧɨɲɟɧɢɟ�ɦɟɠɞɭ�ɤɨɧɰɟɧɬɪɚɰɢɟɣ�&22 ɜ�Ɉɛ�-��ɢ�S+�ɦɚɬɟɪɢɚɥɚ�ɫ�ɛɭɮɟɪɨɦ�1D+& 


 
ɉɪɢɦɟɪ��ȿɫɥɢ�ɩɨɤɚɡɚɬɟɥɶ�pH ����ɦɚɬɟɪɢɚɥɚ�ɫ�ɛɭɮɟɪɨɦ������ɝɪɚɦɦ�NaHC03 ɧɚ�ɥɢɬɪ��ɤɨɧɰɟɧɬɪɚɰɢɹ�
CO2 ɜɨɤɪɭɝ�ɦɚɬɟɪɢɚɥɚ�ɞɨɥɠɧɚ ɛɵɬɶ���Ɉɛ�-% CO2. 


 
 


10.1.2 ɂɡɦɟɪɟɧɢɟ�&22 ɩɪɹɦɵɦ�ɩɭɬɟɦ�ɫ�ɩɨɦɨɳɶɸ�ɯɢɦɢɱɟɫɤɨɣ�ɬɪɭɛɤɢ�- ɢɧɞɢɤɚɬɨɪɚ 


ɗɬɨ� ɨɛɵɱɧɵɣ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ� ɬɟɫɬ� ɞɥɹ� ɩɨɥɶɡɨɜɚɬɟɥɟɣ�� Ʉɨɧɰɟɧɬɪɚɰɢɸ� &22 ɩɨɤɚɡɵɜɚɟɬ� ɰɜɟɬ�
ɪɟɚɤɰɢɢ� ɜ� ɫɬɟɤɥɹɧɧɨɣ� ɬɪɭɛɤɟ�� ɋ� ɩɨɦɨɳɶɸ� ɷɬɨɣ� ɫɬɟɤɥɹɧɧɨɣ� ɬɪɭɛɤɢ� ɢɡ� ɜɧɭɬɪɟɧɧɟɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ�
ɢɧɤɭɛɚɬɨɪɚ� ɜɵɫɚɫɵɜɚɟɬɫɹ� ɫɬɚɧɞɚɪɬɧɵɣ� ɨɛɴɟɦ� ɜɨɡɞɭɯɚ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ��Ⱦɥɹ�ɷɬɨɝɨ�ɞɨɥɠɟɧ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɫɩɟɰɢɚɥɶɧɵɣ�ɪɭɱɧɨɣ�ɧɚɫɨɫ�ɫ�ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɦ�
ɨɛɴɟɦɨɦ�ɜɫɚɫɵɜɚɧɢɹ� 


ɉɨɪɹɞɨɤ�ɞɟɣɫɬɜɢɣ��ɩɪɢɦɟɪ�� 


1) Ɉɬɥɨɦɢɬɟ�ɨɛɚ�ɤɨɧɰɚ�ɫɬɟɤɥɹɧɧɨɣ ɬɪɭɛɤɢ�ɢɥɢ�ɫɧɢɦɢɬɟ�ɫ�ɧɟɺ�ɤɪɵɲɤɢ�� 


2)  ȼɨɬɤɧɢɬɟ�ɟɺ�ɫɬɨɪɨɧɨɣ�ɜɵɫɨɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɲɤɚɥɵ�ɜ�ɚɞɚɩɬɟɪ�ɪɭɱɧɨɝɨ�ɧɚɫɨɫɚ�� 


3)  ȼɨɬɤɧɢɬɟ� ɜɬɨɪɨɣ� ɤɨɧɟɰ� ɜ� ɤɟɪɚɦɢɱɟɫɤɨɟ� ɨɬɜɟɪɫɬɢɟ� ɞɨɫɬɭɩɚ� ɞɜɟɪɢ� ɜɧɭɬɪɟɧɧɟɣ� ɤɚɦɟɪɵ� &� ����
ɢɧɤɭɛɚɬɨɪɚ�� 


4)  Ɂɚɛɟɪɢɬɟ�ɩɪɨɛɭ�ɢɡ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ��ɧɚɠɚɜ�ɞɨ�ɨɬɤɚɡɚ�ɧɚ�ɧɚɫɨɫ�ɢ�ɜɵɧɭɜ�ɟɝɨ�� 


5)  ɋɬɚɧɞɚɪɬɧɵɣ�ɨɛɴɟɦ�ɜɨɡɞɭɯɚ�ɡɚɤɚɱɚɧ�ɜ�ɫɬɟɤɥɹɧɧɭɸ�ɬɪɭɛɤɭ�ɢ�ɯɢɦɢɱɟɫɤɢɣ�ɢɧɞɢɤɚɬɨɪ�ɦɟɧɹɟɬ�ɫɜɨɣ�
ɰɜɟɬ��ɧɚɱɢɧɚɹ�ɫɨ�ɫɬɨɪɨɧɵ��ɜɨɬɤɧɭɬɨɣ�ɜ�ɤɚɦɟɪɭ�ɢ�ɩɨ�ɧɚɩɪɚɜɥɟɧɢɸ�ɤ�ɧɚɫɨɫɭ�� 


6)  ɑɟɦ� ɛɨɥɶɲɟ� &22 LV� ɜɧɭɬɪɢ� ɤɚɦɟɪɵ�� ɬɟɦ� ɫɢɥɶɧɟɟ� ɯɢɦɢɱɟɫɤɚɹ� ɪɟɚɤɰɢɹ� ɛɭɞɟɬ� ɦɟɧɹɬɶ� ɰɜɟɬ�
ɢɧɞɢɤɚɬɨɪɚ�� 
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7)  ȼɵ�ɦɨɠɟɬɟ�ɭɜɢɞɟɬɶ�ɩɨɤɚɡɚɬɟɥɶ�ɤɨɧɰɟɧɬɪɚɰɢɢ�&22 ɧɚ�ɲɤɚɥɟ��ɧɚɧɟɫɟɧɧɨɣ�ɧɚ�ɫɬɟɤɥɹɧɧɭɸ�ɬɪɭɛɤɭ�
ɢɥɢ�ɜ�ɩɪɢɥɚɝɚɟɦɨɣ�ɢɧɫɬɪɭɤɰɢɢ�ɫɱɢɬɵɜɚɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�� 


8)  ɇɟɨɛɯɨɞɢɦɨ� ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ� ɩɨɥɭɱɟɧɧɵɣ� ɪɟɡɭɥɶɬɚɬ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɬɟɤɭɳɢɦ� ɚɬɦɨɫɮɟɪɧɵɦ�
ɞɚɜɥɟɧɢɟɦ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ��ɇɟɨɛɯɨɞɢɦɵɟ�ɮɨɪɦɭɥɵ�ɟɫɬɶ�ɜ�ɢɧɫɬɪɭɤɰɢɢ�ɤ�ɫɢɫɬɟɦɟ�� 


ȼɫɟ� ɧɟɨɛɯɨɞɢɦɨɟ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ɞɨɥɠɧɨ� ɩɨɫɬɚɜɥɹɬɶɫɹ� ɨɞɧɢɦ� ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ� ɢ� ɛɵɬɶ� ɜ� ɨɞɧɨɣ�
ɫɢɫɬɟɦɟ�ɢɡɦɟɪɟɧɢɣ� 


ɉɨɞɨɛɧɚɹ� ɫɢɫɬɟɦɚ� ɬɟɫɬɢɪɨɜɚɧɢɹ� ɧɟ� ɨɱɟɧɶ� ɬɨɱɧɚ��Ɉɛɵɱɧɚɹ� ɬɨɱɧɨɫɬɶ� - ɨɤɨɥɨ� ���� ɨɬ� ɩɪɟɞɟɥɶɧɨɣ�
ɜɟɥɢɱɢɧɵ�ɲɤɚɥɵ� 


 
Ⱦɚɧɧɵɣ�ɦɟɬɨɞ�ɧɟ�ɩɨɞɯɨɞɢɬ�ɞɥɹ�ɤɚɥɢɛɪɨɜɚɧɢɹ�ɞɚɬɱɢɤɚ�ɢɡɦɟɪɟɧɢɹ�%,1'(5�)3,� 


 


 
 
 
 
 
 


 
Ɋɢɫɭɧɨɤ�34��Ɉɛɪɚɡɟɰ�ɯɢɦɢɱɟɫɤɨɣ�


ɬɪɭɛɤɢ- ɢɧɞɢɤɚɬɨɪɚ 
Ɋɢɫɭɧɨɤ�35: ɉɪɢɦɟɪ�ɪɭɱɧɨɝɨ�ɧɚɫɨɫɚ��ɧɚ�ɩɟɪɟɞɧɟɦ�ɩɥɚɧɟ��


ɢ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɧɚɫɨɫɚ��ɧɚ�ɡɚɞɧɟɦ�ɩɥɚɧɟ� 


 


10.1.3 ɂɡɦɟɪɟɧɢɟ� CO2 ɩɪɹɦɵɦ� ɩɭɬɟɦ� ɫ� ɩɨɦɨɳɶɸ� ɷɥɟɤɬɪɨɧɧɨɝɨ� ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ�
ɭɫɬɪɨɣɫɬɜɚ 


ɋɚɦɵɣ�ɥɟɝɤɢɣ�ɦɟɬɨɞ�ɢɡɦɟɪɟɧɢɹ�ɤɨɧɰɟɧɬɪɚɰɢɢ�CO2 – ɫ�ɩɨɦɨɳɶɸ�ɫɢɫɬɟɦɵ�ɷɥɟɤɬɪɨɧɧɵɯ�ɞɚɬɱɢɤɨɜ��
Ʉɨɦɩɚɧɢɹ�BINDER ɩɪɟɞɥɚɝɚɟɬ�ɩɟɪɟɧɨɫɧɨɟ�ɢɡɦɟɪɢɬɟɥɶɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɦɨɞɟɥɢ�&70 ����ɫɩɟɰɢɚɥɶɧɨ�
ɢɡɝɨɬɨɜɥɟɧɧɨɟ�ɞɥɹ�ɢɡɦɟɪɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�CO2 ɜɧɭɬɪɢ�CO2 ɢɧɤɭɛɚɬɨɪɨɜ��&70 01 
ɦɨɠɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɤɚɤ�ɞɥɹ�ɬɟɫɬɨɜɵɯ�ɢɡɦɟɪɟɧɢɣ�ɜ�ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɯ�ɥɚɛɨɪɚɬɨɪɢɹɯ�� ɬɚɤ�ɢ�ɜ�
ɩɪɨɰɟɫɫɟ�ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ��ɋɜɹɠɢɬɟɫɶ��ɩɨɠɚɥɭɣɫɬɚ��ɫ BINDER Individual. 


 


10.2 Ɍɟɫɬɨɜɨɟ�ɢɡɦɟɪɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ 


ɉɪɢ� ɨɫɭɳɟɫɬɜɥɟɧɢɢ� ɬɟɫɬɨɜɨɝɨ� ɢɡɦɟɪɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɷɥɟɤɬɪɨɧɧɵɯ�
ɢɡɦɟɪɢɬɟɥɶɧɵɯ� ɭɫɬɪɨɣɫɬɜ�� ɜɚɠɧɨ�� ɱɬɨɛɵ� ɢɫɩɨɥɶɡɭɟɦɵɟ� ɭɫɬɪɨɣɫɬɜɚ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ�
ɭɫɬɚɧɨɜɥɟɧɧɵɦ�ɫɬɚɧɞɚɪɬɚɦ��DKD, PTB ɞɥɹ�Ƚɟɪɦɚɧɢɢ��ɢ�ɛɵɥɢ�ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɵ�� 


Ʉɚɛɟɥɶ� ɞɚɬɱɢɤɚ� ɞɨɥɠɟɧ� ɛɵɬɶ� ɞɨɫɬɚɬɨɱɧɨ� ɬɨɧɤɢɦ�� ɱɬɨɛɵ� ɩɪɨɯɨɞɢɬɶ� ɱɟɪɟɡ� ɩɪɨɤɥɚɞɤɢ� ɞɜɟɪɢ�
ɢɧɤɭɛɚɬɨɪɚ��ɧɟ�ɞɨɩɭɫɤɚɹ�ɭɬɟɱɤɢ�ɝɚɡɚ� 
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11. Ʉɚɤ�ɢɡɛɟɠɚɬɶ�ɡɚɪɚɠɟɧɢɣ 
ɇɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ� ɜɢɞɚɦɢ� ɡɚɪɚɠɟɧɢɣ� ɩɪɢ� ɪɚɛɨɬɟ� ɫ� ɤɥɟɬɨɱɧɵɦɢ� ɢ� ɬɤɚɧɟɜɵɦɢ�
ɤɭɥɶɬɭɪɚɦɢ�ɹɜɥɹɸɬɫɹ�ɛɚɤɬɟɪɢɢ��ɮɭɧɝɢ��ɞɪɨɠɠɢ��ɦɢɤɨɩɥɚɡɦɚ�ɢ�ɜɢɪɭɫɵ��ȼ�ɞɚɧɧɨɣ�ɝɥɚɜɟ�ɩɨɫɥɟɞɭɟɬ�
ɨɩɢɫɚɧɢɟ� ɜɨɡɦɨɠɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɡɚɝɪɹɡɧɟɧɢɣ�� ɚ� ɬɚɤ� ɠɟ� ɦɟɪ� ɩɨ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ� ɡɚɝɪɹɡɧɟɧɢɣ� ɢ�
ɡɚɪɚɠɟɧɢɣ� 


 


11.1 Ʉɥɟɬɤɚ�ɢ�ɟɟ�ɩɢɬɚɬɟɥɶɧɵɟ�ɫɪɟɞɵ 


x ɉɟɪɜɢɱɧɵɟ�ɤɥɟɬɨɱɧɵɟ�ɤɭɥɶɬɭɪɵ�ɨɬ�ɠɢɜɵɯ�ɦɚɬɟɪɢɚɥɨɜ 


x Ʉɥɟɬɤɢ� ɢɡ� ɧɟɢɡɜɟɫɬɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɢɥɢ� ɢɡ� ɛɚɧɤɚ� ɞɚɧɧɵɯ�� ɂɫɩɨɥɶɡɨɜɚɬɶ� ɥɢɲɶ� ɢɡɭɱɟɧɧɵɟ� ɢ�
ɩɪɨɜɟɪɟɧɧɵɟ�ɤɥɟɬɤɢ��Ɉɛɹɡɚɬɟɥɶɧɵɣ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ�ɦɨɧɢɬɨɪɢɧɝ�ɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɢ�ɪɚɛɨɬɟ�ɫ�
ɧɨɜɵɦɢ�ɤɥɟɬɤɚɦɢ. 


x ɉɢɬɚɬɟɥɶɧɵɟ� ɫɪɟɞɵ� ɢ� ɫɵɜɨɪɨɬɤɚ�� ɂɫɩɨɥɶɡɨɜɚɬɶ� ɥɢɲɶ� ɩɪɨɜɟɪɟɧɧɵɣ� ɦɚɬɟɪɢɚɥ� ɢɡɜɟɫɬɧɨɝɨ�
ɩɪɨɢɫɯɨɠɞɟɧɢɹ��ɧɚɩɪɢɦɟɪ��ɛɟɡ�ɦɢɤɨɩɥɚɡɦɵ� 


x ȼɢɪɭɫɧɚɹ�ɜɡɜɟɫɶ��ɢɫɩɨɥɶɡɨɜɚɬɶ�ɩɪɨɜɟɪɟɧɧɵɟ�ɪɟɚɝɟɧɬɵ�ɢɡɜɟɫɬɧɨɝɨ�ɩɪɨɢɫɯɨɠɞɟɧɢɹ� 


x Ʌɚɛɨɪɚɬɨɪɧɵɟ� ɢɧɫɬɪɭɦɟɧɬɵ�� ɩɢɬɚɬɟɥɶɧɵɟ� ɫɪɟɞɵ� ɢ� ɪɟɚɝɟɧɬɵ� ɞɨɥɠɧɵ� ɩɨɞɜɟɪɝɚɬɶɫɹ�
ɫɬɟɪɢɥɢɡɚɰɢɢ���ɚɜɬɨɤɥɚɜɢɪɨɜɚɧɢɸ��ɭɬɢɥɢɡɚɰɢɢ� 


x Ⱥɧɬɢɛɢɨɬɢɤɢ� ɜ� ɩɢɬɚɬɟɥɶɧɨɣ� ɫɪɟɞɟ� ɤɥɟɬɤɢ� ɦɨɝɭɬ� ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ� ɡɚɳɢɬɟ� ɤɥɟɬɤɢ��
ɐɟɥɟɧɚɩɪɚɜɥɟɧɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɚɧɬɢɛɢɨɬɢɤɨɜ� 


 


11.2 ɍɫɥɨɜɢɹ�ɞɥɹ�ɪɚɛɨɬɵ�ɜ�ɥɚɛɨɪɚɬɨɪɢɢ 


ɂɫɬɨɱɧɢɤɨɦ� ɡɚɪɚɠɟɧɢɹ� ɜ� ɥɚɛɨɪɚɬɨɪɢɢ� ɦɨɝɭɬ� ɹɜɥɹɬɶɫɹ� ɚɷɪɨɛɧɵɟ� ɛɚɤɬɟɪɢɢ�� ɥɚɛɨɪɚɬɨɪɧɨɟ�
ɨɛɨɪɭɞɨɜɚɧɢɟ��ɷɥɟɦɟɧɬɵ�ɡɞɚɧɢɹ��ɩɟɪɫɨɧɚɥ. 


x ȼɫɟ�ɩɢɩɟɬɤɢ�ɩɨɞɜɟɪɝɚɬɶ�ɨɛɹɡɚɬɟɥɶɧɨɣ�ɫɬɟɪɢɥɢɡɚɰɢɢ�ɜ�ɚɜɬɨɤɥɚɜɟ 


x Ȼɢɨ-ɤɚɛɢɧɵ� �ɥɚɦɢɧɚɪɧɵɟ� ɲɤɚɮɵ��� ɢɧɫɬɪɭɦɟɧɬɵ�� ɩɨɜɟɪɯɧɨɫɬɢ� ɞɨɥɠɧɵ� ɛɵɬɶ�
ɩɪɨɞɟɡɢɧɮɢɰɢɪɨɜɚɧɵ� ɩɟɪɟɞ� ɢ� ɩɨɫɥɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�� ɩɪɨɜɨɞɢɬɶ� ɩɟɪɢɨɞɢɱɟɫɤɭɸ� ɱɢɫɬɤɭ�
ɮɢɥɶɬɪɨɜ��ɨɛɪɚɛɚɬɵɜɚɬɶ�ɩɨɥ� 


x Ɋɟɝɭɥɹɪɧɚɹ� ɱɢɫɬɤɚ�� ɞɟɡɢɧɮɟɤɰɢɹ� ɥɚɛɨɪɚɬɨɪɧɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɰɟɧɬɪɢɮɭɝɢ�� ɦɢɤɪɨɫɤɨɩɵ��
ɪɟɡɟɪɜɭɚɪɵ�ɞɥɹ�ɜɨɞɵ��ɪɟɮɪɟɞɠɢɪɚɬɨɪɵ��ɚɩɩɚɪɚɬɵ� 


x ɇɢ�ɜ�ɤɨɟɦ�ɫɥɭɱɚɟ�ɧɟ�ɩɨɦɟɳɚɬɶ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɢ�ɢɧɫɬɪɭɦɟɧɬɵ�ɧɚ�ɩɨɥ� 


x ɍɫɬɪɚɧɢɬɶ�ɧɟɪɨɜɧɨɫɬɢ�ɢ�ɤɨɧɞɟɧɫɚɬ�ɧɚ�ɫɬɟɧɚɯ� 


x Ɉɛɟɫɩɟɱɢɬɶ�ɝɟɪɦɟɬɢɱɧɨɫɬɶ�ɞɜɟɪɟɣ�ɢ�ɨɤɨɧ 


x ɂɫɩɨɥɶɡɨɜɚɬɶ�ɫɩɟɰɢɚɥɶɧɵɟ�ɮɢɥɶɬɪɵ 


x ɋɨɤɪɚɬɢɬɶ� ɤɨɥ-ɜɨ� ɫɨɬɪɭɞɧɢɤɨɜ� ɞɨ� ɦɢɧɢɦɚɥɶɧɨɝɨ�� ɦɟɧɶɲɟ� ɩɟɪɟɞɜɢɝɚɬɶɫɹ� ɜɧɭɬɪɢ� ɥɚɛɨɪɚɬɨɪɢɢ��
ɪɚɡɦɟɫɬɢɬɶ� ɫɨɩɭɬɫɬɜɭɸɳɟɟ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ɜ� ɲɚɝɨɜɨɣ� ɞɨɫɬɭɩɧɨɫɬɢ�� ɂɡ� ɩɪɚɤɬɢɱɟɫɤɢɣ�
ɫɨɨɛɪɚɠɟɧɢɣ��ɪɚɡɦɟɫɬɢɬɟ�CO2 ɢɧɤɭɛɚɬɨɪ�ɜ�ɛɥɢɡɢ�ɥɚɦɢɧɚɪɧɨɝɨ�ɲɤɚɮɚ� 


x Ɋɟɝɭɥɹɪɧɵɣ�ɦɨɧɢɬɨɪɢɧɝ�ɥɚɛɨɪɚɬɨɪɢɢ�ɧɚ�ɫɨɞɟɪɠɚɧɢɟ�ɛɚɤɬɟɪɢɚɥɶɧɵɯ�ɤɭɥɶɬɭɪ. 


 


11.3 ɉɨɜɟɞɟɧɢɟ�ɩɪɢ�ɪɚɛɨɬɟ�ɜ�ɥɚɛɨɪɚɬɨɪɢɢ 


ɂɫɬɨɱɧɢɤɨɦ� ɡɚɪɚɠɟɧɢɹ� ɦɨɝɭɬ� ɛɵɬɶ� ɫɨɬɪɭɞɧɢɤɢ� ɥɚɛɨɪɚɬɨɪɢɢ� �ɧɚɪɭɠɧɵɟ� ɛɚɤɬɟɪɢɢ�� ɡɚɪɚɠɟɧɢɟ�
ɜɨɡɞɭɲɧɨ-ɤɚɩɟɥɶɧɵɦ� ɩɭɬɟɦ� �ɪɨɬɨɜɚɹ� ɩɨɥɨɫɬɶ���� ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɟ� ɱɟɪɟɡ� ɪɭɱɤɢ�� Ɋɟɤɨɦɟɧɞɭɟɬɫɹ�
ɩɪɨɜɟɫɬɢ� ɬɪɟɧɢɧɝ� ɩɟɪɫɨɧɚɥɚ� ɩɨ� ɢɡɭɱɟɧɢɸ� ɬɟɯɧɢɤɢ� ɛɟɡɨɩɚɫɧɨɫɬɢ�� ɥɚɛɨɪɚɬɨɪɧɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɢ�
ɥɚɛɨɪɚɬɨɪɧɨɣ�ɩɪɚɤɬɢɤɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫɨ�ɫɬɚɧɞɚɪɬɚɦɢ�GLP. 
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ɉɪɢɦɟɪɵ�ɨɛɳɢɯ�ɪɟɤɨɦɟɧɞɚɰɢɣ�ɞɥɹ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɪɢɫɤɚ�ɡɚɪɚɠɟɧɢɹ� 


x ɋɨɤɪɚɳɟɧɢɟ� ɤɨɥ-ɜɚ� ɛɚɤɬɟɪɢɣ�� ɩɟɪɟɞɚɜɚɟɦɵɯ� ɱɟɪɟɡ� ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ� �ɪɭɤɢ��� ȼɵɦɵɬɶ� ɪɭɤɢ�
ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɦ�ɦɵɥɨɦ��ɜɵɬɟɪɟɬɶ�ɛɭɦɚɠɧɨɣ�ɫɚɥɮɟɬɤɨɣ��ɱɢɫɬɵɟ�ɪɭɤɢ�ɨɛɪɚɛɨɬɚɬɶ�ɫɩɢɪɬɨɜɵɦ�
ɪɚɫɬɜɨɪɨɦ� 


x Ⱦɥɹ ɫɨɬɪɭɞɧɢɤɨɜ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ�ɮɨɪɦɚ��ɯɚɥɚɬ��ɛɚɯɢɥɵ��ɦɚɫɤɚ� 


x Ʉɚɤ�ɦɨɠɧɨ�ɦɟɧɶɲɟɟ�ɤɨɥ-ɜɨ�ɫɨɬɪɭɞɧɢɤɨɜ�ɜ�ɥɚɛɨɪɚɬɨɪɢɢ�ɫ�ɤɥɟɬɨɱɧɵɦɢ�ɤɭɥɶɬɭɪɚɦɢ 


ɉɪɢɦɟɪ�ɫɬɟɪɢɥɶɧɨɝɨ�ɦɟɬɨɞɚ�ɪɚɛɨɬɵ�� 


x Ɋɚɛɨɬɚɬɶ ɩɨ ɩɪɢɧɰɢɩɭ ©ɨɬ ɫɬɟɪɢɥɶɧɨɝɨ ɤ ɫɚɦɨɦɭ ɡɚɝɪɹɡɧɟɧɧɨɦɭª�� ɬ.ɟ. ɜɧɚɱɚɥɟ ɪɚɛɨɬɚɬɶ ɫ 
ɩɪɨɜɟɪɟɧɧɵɦɢ ɨɛɟɡɡɚɪɚɠɟɧɧɵɦɢ ɤɥɟɬɤɚɦɢ, ɡɚɬɟɦ ɬɨɥɶɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɢɡɜɟɫɬɧɵɟ ɢɥɢ 
ɧɟɩɪɨɜɟɪɟɧɧɵɟ, ɢ ɜ ɫɚɦɨɦ ɤɨɧɰɟ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɪɨɜɟɫɬɢ ɡɚɪɚɠɟɧɢɟ. 


x ɇɚ ɟɠɟɞɧɟɜɧɨɣ ɨɫɧɨɜɟ ɩɪɨɜɨɞɢɬɶ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɤɥɟɬɨɱɧɵɯ ɤɭɥɶɬɭɪ, 
ɩɪɨɜɨɞɢɬɶ ɬɟɫɬɢɪɨɜɚɧɢɟ ɧɚ ɧɚɥɢɱɢɟ ɛɚɤɬɟɪɢɣ ɢ ɮɭɧɝɢ. Ɍɟɫɬɢɪɨɜɚɧɢɟ�ɩɪɨɜɨɞɢɬɶ�ɩɟɪɟɞ�ɧɚɱɚɥɨɦ�
ɪɚɛɨɬɵ� 


x ɋɨɞɟɪɠɚɬɶ� ɜ� ɫɬɟɪɢɥɶɧɨɣ� ɱɢɫɬɨɬɟ� ɜɫɟ� ɪɚɛɨɱɢɟ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɇɟɦɟɞɥɟɧɧɨ� ɭɫɬɪɚɧɹɬɶ� ɩɪɨɥɢɬɵɟ�
ɠɢɞɤɨɫɬɢ��ɨɛɪɚɛɨɬɚɬɶ�ɫɩɢɪɬɨɜɵɦ�ɪɚɫɬɜɨɪɨɦ� 


x ɇɟ�ɩɨɞɧɨɫɢɬɶ�ɩɢɩɟɬɤɢ�ɛɥɢɡɤɨ�ɤɨ�ɪɬɭ 


x ɇɟ�ɨɫɬɚɜɥɹɬɶ�ɨɬɤɪɵɬɵɦɢ�ɤɨɧɬɟɣɧɟɪɵ� 


 


11.4 Ⱦɢɡɚɣɧ�ɤɚɦɟɪɵ�ɢ�ɨɛɨɪɭɞɨɜɚɧɢɟ 


Ⱦɢɡɚɣɧ�ɢɧɤɭɛɚɬɨɪɚ�ɋB ɪɚɡɪɚɛɨɬɚɧ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɤɨɧɰɟɩɰɢɟɣ�ɫɧɢɠɟɧɢɹ�ɪɢɫɤɚ�ɡɚɪɚɠɟɧɢɹ. 


ȼɫɟ�ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɝɤɨ�ɱɢɫɬɹɬɫɹ 


x ȼɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɚɦɟɪɵ ɝɥɚɞɤɚɹ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɥɟɝɤɨɦɭ, ɛɵɫɬɪɨɦɭ ɢ ɷɮɮɟɤɬɢɜɧɨɦɭ 
ɨɱɢɳɟɧɢɸ. ɐɟɥɶɧɚɹ ɝɥɭɛɨɤɨɜɵɬɹɠɧɚɹ ɜɧɭɬɪɟɧɧɹɹ ɤɚɦɟɪɚ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ ɢ ɜɵɞɜɢɠɧɵɟ 
ɩɨɥɤɢ ɩɨɡɜɨɥɹɸɬ ɩɪɨɜɨɞɢɬɶ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɭɸ ɨɱɢɫɬɤɭ, ɬ.ɤ. ɜɟɧɬɢɥɹɬɨɪ ɪɚɡɦɟɳɟɧ ɡɚ 
ɩɪɟɞɟɥɚɦɢ ɜɧɭɬɪɟɧɧɟɣ ɤɚɦɟɪɵ. 


ɋɴɟɦɧɵɟ ɞɟɬɚɥɢ�ɞɥɹ�ɱɢɫɬɤɢ�ɢ�ɚɜɬɨɤɥɚɜɚ 


x ɉɨɥɤɢ�ɥɟɝɤɨ�ɢɡɵɦɚɸɬɫɹ��ɧɟ�ɨɫɬɚɜɥɹɸ�ɰɚɪɚɩɢɧ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ��ɉɨɥɤɢ�ɦɨɠɧɨ��ɧɨ�ɧɟɨɛɹɡɚɬɟɥɶɧɨ�
ɩɨɞɜɟɪɝɚɬɶ�ɨɛɪɚɛɨɬɤɟ�ɜ�ɚɜɬɨɤɥɚɜɟ. 


ɍɩɥɨɬɧɢɬɟɥɶ ɞɜɟɪɢ 


x ɍɩɥɨɬɧɢɬɟɥɶ ɦɨɠɧɨ ɫɧɢɦɚɬɶ ɢ ɩɨɞɜɟɪɝɚɬɶ ɨɛɪɚɛɨɬɤɟ ɜ ɚɜɬɨɤɥɚɜɟ. 


Ƚɚɡɨɜɵɣ ɮɢɥɶɬɪ 


x ɉɨɞɚɱɚ ɝɚɡɚ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɤɚɦɟɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɮɢɥɶɬɪ ( ɚɫɟɩɬɢɱɟɫɤɢɣ ɮɢɥɶɬɪ, 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɳɟɧɢɹ 99.99%, ɪɚɡɦɟɪ ɱɚɫɬɢɰ 0,45 Pm) ɫ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɮɢɥɶɬɪɚɰɢɢ, 
ɩɨɡɜɨɥɹɸɳɢɣ ɨɬɮɢɥɶɬɪɨɜɵɜɚɬɶ ɦɟɥɶɱɚɣɲɢɟ ɱɚɫɬɢɰɵ. 


ɋɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɹ CO2 ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɤɚɦɟɪɟ 


x Ɇɨɠɧɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɭɛɪɚɬɶ ɞɚɬɱɢɤ CO2 ɢ ɞɟɡɢɧɮɢɰɢɪɨɜɚɬɶ ɟɝɨ (ɝɥ. 12.3). 


ɉɪɟɞɨɬɜɪɚɳɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ�ɤɨɧɞɟɧɫɚɬɚ 


x Ɉɛɪɚɡɨɜɚɧɢɟ ɤɨɧɞɟɧɫɚɬɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɪɚɠɟɧɢɸ. ɋɢɫɬɟɦɚ 3HUPDGU\�, ɪɚɡɪɚɛɨɬɚɧɧɚɹ 
BINDER, ɩɪɨɫɬɚ ɜ ɭɩɪɚɜɥɟɧɢɢ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɜɥɚɠɧɨɫɬɢ ����� U�+��� ɜɧɭɬɪɢ 
ɤɚɦɟɪɵ ɛɟɡ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ. 


ɋɬɟɪɢɥɢɡɚɰɢɹ ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ�ɩɪɢ�180 °C 


x ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɢɧɤɭɛɚɬɨɪɚ CO2 ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɚɜɬɨ-ɫɬɟɪɢɥɢɡɚɰɢɸ ɝɨɪɹɱɢɦ 
ɜɨɡɞɭɯɨɦ ɩɪɢ ɡɚɞɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ɜ 187,5 °C. ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɪɚɛɨɬɤɟ ɩɪɢ 180 °C 
ɩɨɞɜɟɪɝɚɸɬɫɹ ɜɫɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ, ɜ ɪɟɡɭɥɶɬɚɬɟ, ɫɬɟɪɢɥɢɡɭɟɬɫɹ ɩɨɥɧɨɫɬɶɸ 
ɜɧɭɬɪɟɧɧɹɹ ɤɚɦɟɪɚ. Ⱦɚɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɨɬɜɟɱɚɟɬ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɟɪɢɥɢɡɚɰɢɢ 
ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ ɬɚɤɢɦ, ɤɚɤ, ɧɚɩɪɢɦɟɪ�� $$0,� 67��� DIN 58947, European Pharmacopoeia 
(ȿɜɪɨɩɟɣɫɤɨɣ Ɏɚɪɦɚɤɨɩɟɢ). 
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11.5 ɍɩɪɚɜɥɟɧɢɟ�ɤɚɦɟɪɨɣ�ɋ% 
Ʌɸɛɵɟ�ɦɚɧɢɩɭɥɹɰɢɢ�ɫ�ɢɧɤɭɛɚɬɨɪɨɦ�ɋ�����ɦɨɝɭɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɪɢɫɤɭ�ɡɚɪɚɠɟɧɢɹ��ɨɬ�ɦɨɦɟɧɬɚ�ɭɫɬɚɧɨɜɤɢ�
ɞɨ�ɨɬɤɪɵɬɢɹ�ɞɜɟɪɢ�ɢ�ɪɟɝɭɥɹɪɧɨɣ�ɱɢɫɬɤɟ� 


ɋɨɛɥɸɞɚɣɬɟ�ɞɢɫɬɚɧɰɢɸ�ɨɬ�ɡɚɪɚɠɟɧɧɵɯ�ɩɨɜɟɪɯɧɨɫɬɟɣ 


x ɇɟ ɫɬɚɜɢɬɶ ɢɧɤɭɛɚɬɨɪ ɧɚ ɩɨɥ, ɜɛɥɢɡɢ ɨɤɨɧ ɢ ɞɜɟɪɟɣ. ɂɫɩɨɥɶɡɭɣɬɟ ɩɨɞɫɬɚɜɤɭ (ɨɩɰɢɹ) ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 


ɋɨɤɪɚɬɢɬɟ�ɤɨɥ-ɜɨ�ɢ�ɜɪɟɦɹ�ɨɬɤɪɵɜɚɧɢɹ�ɞɜɟɪɟɣ 


x ɇɟ�ɨɬɤɪɵɜɚɬɶ�ɱɚɫɬɨ 


x ɉɨɞɟɪɠɚɧɢɟ� ɧɟɨɛɯɨɞɢɦɵɯ� ɭɫɥɨɜɢɣ� ɜɧɭɬɪɢ� ɤɚɦɟɪɵ� ɜɨɡɦɨɠɧɨ� ɥɢɲɶ� ɩɪɢ� ɧɟɱɚɫɬɨɦ� ɢ�
ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ�ɨɬɤɪɵɜɚɧɢɢ�ɞɜɟɪɟɣ� 


Ɋɟɡɟɪɜɭɚɪ�ɞɥɹ�ɜɨɞɵ 


x Ɂɚɩɨɥɧɢɬɟ ɜɧɟɲɧɢɣ ɪɟɡɟɪɜɭɚɪ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ, ɫɬɟɪɢɥɶɧɨɣ ɜɨɞɨɣ (ɝɥ. 4.3). ɇɟ�ɢɫɩɨɥɶɡɨɜɚɬɶ�
ɢɨɧɢɡɢɪɨɜɚɧɧɭɸ�ɜɨɞɭ��ɬ�ɤ��ɷɬɨ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɪɚɡɦɧɨɠɟɧɢɸ�ɛɚɤɬɟɪɢɣ. 


x ɑɢɫɬɢɬɶ�ɢ�ɦɟɧɹɬɶ�ɜɨɞɭ�ɧɟɨɛɯɨɞɢɦɨ��-��ɪɚɡɚ�ɜ�ɧɟɞɟɥɸ��Ⱦɥɹ� ɷɬɨɝɨ�ɜɵɧɶɬɟ�ɪɟɡɟɪɜɭɚɪ�ɞɥɹ�ɜɨɞɵ�
3HUPDGU\�ɢɡ�ɤɚɦɟɪɵ��Ɉɧ�ɩɨɞɜɟɪɝɚɟɬɫɹ�ɨɛɪɚɛɨɬɤɟ�ɜ�ɚɜɬɨɤɥɚɜɟ 


x ɉɪɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɛɥɨɤɢɪɭɸɳɢɟ� ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ� ɫɭɛɫɬɚɧɰɢɢ� ɬɚɤɢɟ�
ɤɚɤ�ɦɟɞɧɵɟ�ɱɚɫɬɢɰɵ��ɫɭɥɶɮɚɬ�ɦɟɞɢ�ɢɥɢ�ɗȾɌȺ�ɜ�ɤɨɧɰɟɧɬɪɚɰɢɢ�1 ɤ�5 ɦɨɥɶ�ɥ� 


ɉɪɟɞɨɬɜɪɚɳɟɧɢɟ�ɤɨɧɞɟɧɫɚɰɢɢ��ɜɵɡɜɚɧɧɨɣ�ɜɧɟɲɧɢɦɢ�ɭɫɥɨɜɢɹɦɢ 


Ɉɤɪɭɠɚɸɳɢɟ� ɭɫɥɨɜɢɹ� ɦɨɝɭɬ� ɨɤɚɡɚɬɶ� ɜɥɢɹɧɢɟ� ɧɚ� ɤɨɧɞɟɧɫɚɰɢɸ� ɜɧɭɬɪɢ� ɤɚɦɟɪɵ�� ɉɪɢɱɢɧɨɣ� ɦɨɝɭɬ�
ɫɬɚɬɶ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɱɢɫɬɵɟ� ɫɬɟɧɵ�� ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ� ɪɚɫɫɟɢɜɚɧɢɸ� ɝɨɪɹɱɟɝɨ� ɜɨɡɞɭɯɚ�� ɰɢɪɤɭɥɹɰɢɢ�
ɜɨɡɞɭɲɧɨɝɨ�ɩɨɬɨɤɚ�ɢɥɢ�ɧɚɯɨɞɹɳɢɟɫɹ�ɩɨɞ�ɩɪɹɦɵɦɢ�ɫɨɥɧɟɱɧɵɦɢ�ɥɭɱɚɦɢ��ȿɫɥɢ�ɬɟɦɩɟɪɚɬɭɪɚ�ɜɧɭɬɪɢ�
ɤɚɦɟɪɵ� ɛɭɞɟɬ� ɫɢɥɶɧɨ� ɨɬɥɢɱɚɬɶɫɹ� ɨɬ� ɨɤɪɭɠɚɸɳɟɣ�� ɬɨ� ɧɚ� ɨɯɥɚɠɞɟɧɧɵɯ� ɩɨɜɟɪɯɧɨɫɬɹɯ� ɩɨɹɜɢɬɫɹ�
ɤɨɧɞɟɧɫɚɬ. 


x ɋɨɛɥɸɞɚɬɶ�ɪɚɫɫɬɨɹɧɢɟ�ɨɬ�ɫɬɟɧ���ɡɚɞɧɹɹ�����ɦɦ��ɛɨɤɨɜɵɟ���ɦɦ 


x ɇɟ ɪɚɡɦɟɳɚɬɶ�ɤɚɦɟɪɭ�ɩɟɪɟɞ�ɨɤɧɨɦ��ɇɟ�ɩɨɞɜɟɪɝɚɬɶ�ɜɨɡɞɟɣɫɬɜɢɸ�ɩɪɹɦɵɯ�ɫɨɥɧɟɱɧɵɯ�ɥɭɱɟɣ. 


x Ⱦɨɩɭɫɬɢɦɵɣ�ɬɟɦɩɟɪɚɬɭɪɧɵɣ�ɞɢɚɩɚɡɨɧ�ɞɥɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ���+18 °C…+30 °C.  


ɂɞɟɚɥɶɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�CB ����ɩɨ�ɦɟɧɶɲɟɣ�ɦɟɪɟ��ɧɚ��C ɧɢɠɟ�ɧɚɦɟɱɟɧɧɨɣ�
ɪɚɛɨɱɟɣ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɇɚɩɪɢɦɟɪ�� ɪɚɛɨɱɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ� ��� �C  � ɬɟɦɩɟɪɚɬɭɪɚ� ɨɤɪɭɠɚɸɳɟɣ�
ɫɪɟɞɵ���C ɢ�ɧɢɠɟ� 


ɂɞɟɚɥɶɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�CB 150 / CB �����ɩɨ�ɦɟɧɶɲɟɣ�ɦɟɪɟ��ɧɚ����C ɧɢɠɟ�
ɧɚɦɟɱɟɧɧɨɣ� ɪɚɛɨɱɟɣ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɇɚɩɪɢɦɟɪ�� ɪɚɛɨɱɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ� ��� �C  � ɬɟɦɩɟɪɚɬɭɪɚ�
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�����C ɢ�ɧɢɠɟ� 


x ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɧɟɨɛɯɨɞɢɦɨ�ɤɚɥɢɛɪɨɜɚɬɶ�ɤɚɦɟɪɭ. 


x Ɋɟɝɭɥɢɪɨɜɤɚ� ɨɬɨɩɥɟɧɢɹ� ɞɜɟɪɢ�� ɩɪɢ� ɪɚɛɨɬɟ� ɩɪɢ� ɤɪɢɬɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɹɯ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ��
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�BINDER ɋɟɪɜɢɫɨɦ. 


Ɋɟɝɭɥɹɪɧɚɹ�ɱɢɫɬɤɚ��ɞɟɤɨɧɬɚɦɢɧɚɰɢɹ�ɢ�ɫɬɟɪɢɥɢɡɚɰɢɹ 


x ɇɚ ɟɠɟɧɟɞɟɥɶɧɨɣ ɨɫɧɨɜɟ ɨɛɪɚɛɨɬɤɟ ɩɨɞɜɟɪɝɚɬɶ ɩɨɥɤɢ, ɫɬɟɤɥɹɧɧɭɸ ɞɜɟɪɶ, ɭɩɥɨɬɧɢɬɟɥɢ ɢ 
ɜɧɭɬɪɟɧɧɸɸ ɤɚɦɟɪɭ (ɱɢɫɬɤɚ-ɝɥ.12.1, ɞɟɡɢɧɮɟɤɰɢɹ – ɝɥ. 12.2). ɉɨɥɤɢ ɦɨɠɧɨ ɦɵɬɶ ɜ ɥɚɛɨɪɚɬɨɪɧɨɣ 
ɩɨɫɭɞɨɦɨɟɱɧɨɣ ɦɚɲɢɧɟ, ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɡɚɬɟɦ ɨɛɪɚɛɨɬɚɬɶ ɜ ɚɜɬɨɤɥɚɜɟ.  


x Ɋɟɝɭɥɹɪɧɨ ɩɨɞɜɟɪɝɚɬɶ ɫɬɟɪɢɥɢɡɚɰɢɢ ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ (ɝɥ. 12.5). ɉɨɥɤɢ�ɢ�ɩɭɫɬɨɣ�ɪɟɡɟɪɜɭɚɪ�ɞɥɹ�
ɜɨɞɵ�ɦɨɠɧɨ�ɨɫɬɚɜɢɬɶ�ɜ�ɤɚɦɟɪɟ�ɬɚɤɠɟ�ɞɥɹ�ɫɬɟɪɢɥɢɡɚɰɢɢ. 


x Ɋɟɝɭɥɹɪɧɨ�ɦɟɧɹɬɶ�ɮɢɥɶɬɪɵ�CO2 (1-��ɪɚɡɚ�ɜ�ɝɨɞ). 


Ⱦɟɣɫɬɜɢɹ�ɜ�ɫɥɭɱɚɟ�ɡɚɪɚɠɟɧɢɹ 


x ɍɧɢɱɬɨɠɢɬɶ�ɚɜɬɨɤɥɚɜɢɪɨɜɚɬɶ�ɡɚɪɚɠɟɧɧɵɟ�ɤɭɥɶɬɭɪɵ 
x ɉɪɨɜɟɪɢɬɶ�ɧɟɡɚɪɚɠɟɧɧɵɟ�ɤɭɥɶɬɭɪɵ 
x Ɉɱɢɫɬɢɬɶ� ɢɧɤɭɛɚɬɨɪ� ɩɨ� ɨɩɢɫɚɧɧɨɣ� ɢɧɫɬɪɭɤɰɢɢ�� ɉɪɨɞɟɡɢɧɮɢɰɢɪɨɜɚɬɶ� ɜɧɭɬɪɟɧɧɸɸ� ɤɚɦɟɪɭ� ɢ�


ɞɜɟɪɢ�ɢ�ɩɪɨɫɭɲɢɬɶ��Ⱥɜɬɨɤɥɚɜɢɪɨɜɚɬɶ�ɩɨɥɤɢ��ȼɵɥɢɬɶ�ɜɨɞɭ�ɢɡ�ɪɟɡɟɪɜɭɚɪɚ ɢ�ɚɜɬɨɤɥɚɜɢɪɨɜɚɬɶ�ɟɝɨ 
x Ɂɚɩɭɫɬɢɬɶ�ɰɢɤɥ�ɫɬɟɪɢɥɢɡɚɰɢɢ�ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ. 
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12. ɑɢɫɬɤɚ��ɞɟɤɨɧɬɚɦɢɧɚɰɢɹ���ɞɟɡɢɧɮɟɤɰɢɹ�ɢ�ɫɬɟɪɢɥɢɡɚɰɢɹ 


 


  


 ɈɉȺɋɇɈ 
ɗɥɟɤɬɪɢɱɟɫɤɨɟ�ɧɚɩɪɹɠɟɧɢɟ� 
Ɉɩɚɫɧɨɫɬɶ�ɭɞɚɪɚ�ɬɨɤɨɦ� 
� ɇɟ�ɩɪɨɥɢɜɚɬɶ�ɜɨɞɭ�ɢɥɢ�ɪɟɚɝɟɧɬɵ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɤɚɦɟɪɵ� 
¾ ɉɟɪɟɞ�ɱɢɫɬɤɨɣ��ɜɵɤɥɸɱɢɬɟ�ɝɥɚɜɧɵɣ�ɩɟɪɟɤɥɸɱɚɬɟɥɶ��$���ɢ�ɨɬɤɥɸɱɢɬɟ�


ɨɬ�ɫɟɬɢ�ɤɚɦɟɪɭ� 
¾ Ɍɳɚɬɟɥɶɧɨ�ɩɪɨɫɭɲɢɬɟ�ɩɟɪɟɞ�ɜɤɥɸɱɟɧɢɟɦ� 


 


12.1 ɑɢɫɬɤɚ 


Ɉɬɤɥɸɱɢɬɟ�CO2 ɢɧɤɭɛɚɬɨɪ�ɨɬ�ɫɟɬɢ�ɩɟɪɟɞ�ɱɢɫɬɤɨɣ��ȼɵɧɶɬɟ�ɲɬɟɩɫɟɥɶ�ɢɡ�ɪɨɡɟɬɤɢ�� 


ɉɪɨɬɪɢɬɟ� ɩɨɜɟɪɯɧɨɫɬɢ� ɜɥɚɠɧɨɣ� ɬɪɹɩɤɨɣ�� ȼɨ� ɜɪɟɦɹ� ɱɢɫɬɤɢ� ɢɫɩɨɥɶɡɭɣɬɟ� ɫɥɟɞɭɸɳɟɟ� ɱɢɫɬɹɳɢɟ�
ɫɪɟɞɫɬɜɚ� 


ȼɧɟɲɧɢɟ�
ɩɨɜɟɪɯɧɨɫɬɢ��
ɉɚɧɟɥɢ�ɩɪɢɛɨɪɚ 


ɋɬɚɧɞɚɪɬɧɵɟ ɦɨɸɳɢɟ ɫɪɟɞɫɬɜɚ, ɛɟɡ ɤɢɫɥɨɬɵ ɢ ɝɚɥɨɝɟɧɢɞɨɜ.  
ɋɩɢɪɬɨɜɵɟ�ɪɚɫɬɜɨɪɵ� 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɧɟɣɬɪɚɥɶɧɨɟ�ɦɨɸɳɟɟ�ɫɪɟɞɫɬɜɨ�ʋ�ɚɪɬ������-
0016. 


ȼɧɭɬɪɟɧɧɹɹ�ɤɚɦɟɪɚ��
ɩɨɥɤɢ 


ɋɬɚɧɞɚɪɬɧɵɟ ɦɨɸɳɢɟ ɫɪɟɞɫɬɜɚ, ɛɟɡ ɤɢɫɥɨɬɵ ɢ ɝɚɥɨɝɟɧɢɞɨɜ.  
ɦɟɞɧɨ-ɫɭɥɶɮɚɬɧɵɟ�ɪɚɫɬɜɨɪɵ�ɢɥɢ�ɫɩɢɪɬɨɜɵɟ�ɪɚɫɬɜɨɪɵ� 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɧɟɣɬɪɚɥɶɧɨɟ�ɦɨɸɳɟɟ�ɫɪɟɞɫɬɜɨ�ʋ�ɚɪɬ������-
0016. 


Ⱦɚɬɱɢɤ�&22,  
ɞɚɬɱɢɤ�22 


ɋɩɢɪɬɨɜɵɟ�ɪɚɫɬɜɨɪɵ� 
ɇɟ�ɩɨɝɪɭɠɚɣɬɟ�ɞɚɬɱɢɤ�ɜ�ɪɚɫɬɜɨɪ� 
Ⱦɟɡɢɧɮɟɤɰɢɹ�ɫɩɢɪɬɨɦ�ɢɥɢ�ɫɩɢɪɬɨɜɵɦɢ�ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ�
ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɦɢ�ɜɟɳɟɫɬɜɚɦɢ�ɛɟɡ�ɤɨɪɪɨɡɢɨɧɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ��ɛɟɡ�
ɤɢɫɥɨɬ�ɢɥɢ�ɝɚɥɨɝɟɧɢɞɨɜ��Ɋɟɤɨɦɟɧɞɭɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɣ�
ɪɚɫɬɜɨɪ�ɫ�ɩɭɥɶɜɟɪɢɡɚɬɨɪɨɦ�ʋ�ɚɪɬ������-0022. 


ɋɢɥɢɤɨɧɨɜɨɟ�
ɭɩɥɨɬɧɟɧɢɟ�ɞɜɟɪɢ 


ɑɢɫɬɹɬɫɹ�ɪɚɫɬɜɨɪɨɦ�ɷɬɢɥɨɜɨɝɨ�ɫɩɢɪɬɚ�ɢɥɢ�ɚɥɶɧɨɟ�ɦɨɸɳɟɟ�ɫɪɟɞɫɬɜɨ�ʋ�ɚɪɬ��
1002-0016. 


Ɉɰɢɧɤɨɜɚɧɧɵɟ�
ɞɟɬɚɥɢ�ɲɚɪɧɢɪɨɜ��
ɨɛɪɚɬɧɚɹ�ɫɬɨɪɨɧɚ�
ɤɨɪɩɭɫɚ 


ɋɬɚɧɞɚɪɬɧɵɟ�ɦɨɸɳɢɟ�ɫɪɟɞɫɬɜɚ�ɛɟɡ�ɤɢɫɥɨɬɵ�ɢ�ɝɚɥɨɝɟɧɢɞɨɜ� 
ɇȿ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɧɟɣɬɪɚɥɶɧɨɟ�ɱɢɫɬɹɳɟɟ�ɫɪɟɞɫɬɜɨ�ɧɚ�ɨɰɢɧɤɨɜɚɧɧɵɯ�
ɩɨɜɟɪɯɧɨɫɬɹɯ� 


 


 
Ɇɵ�ɪɟɤɨɦɟɧɞɭɟɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɧɟɣɬɪɚɥɶɧɨɝɨ�ɱɢɫɬɹɳɟɝɨ�ɫɪɟɞɫɬɜɚ�Ⱥɪɬɢɤɭɥ�����-0016 
ɞɥɹ�ɬɳɚɬɟɥɶɧɨɣ�ɨɱɢɫɬɤɢ� 
%,1'(5�ɧɟ�ɧɟɫɟɬ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ�ɡɚ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɤɨɪɪɨɡɢɢ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɢɦɟɧɟɧɢɹ�
ɱɢɫɬɹɳɢɯ�ɜɟɳɟɫɬɜ� 
Ʌɸɛɵɟ�ɤɨɪɪɨɡɢɨɧɧɵɟ�ɩɨɜɪɟɠɞɟɧɢɹ��ɜɵɡɜɚɧɧɵɟ�ɨɬɫɭɬɫɬɜɢɟɦ�ɱɢɫɬɤɢ��ɢɫɤɥɸɱɚɸɬɫɹ�ɢɡ�
ɡɨɧɵ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ�%,1'(5�*PE+� 


 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
Ɉɩɚɫɧɨɫɬɶ ɤɨɪɪɨɡɢɢ. 
Ɉɩɚɫɧɨɫɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ. 
� ɇɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɢɫɥɨɬɨ- ɢɥɢ ɯɥɨɪɨ -ɫɨɞɟɪɠɚɳɢɟ ɪɟɚɝɟɧɬɵ. 
� ɇɟ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɧɟɣɬɪɚɥɶɧɵɟ� ɱɢɫɬɹɳɢɟ� ɪɟɚɝɟɧɬɵ� ɧɚ� ɧɟɤɨɬɨɪɵɯ� ɩɨɜɟɪɯɧɨɫɬɹɯ��


ɧɚɩɪɢɦɟɪ, ɨɰɢɧɤɨɜɚɧɧɵɟ ɞɟɬɚɥɢ ɲɚɪɧɢɪɨɜ, ɨɛɪɚɬɧɚɹ ɫɬɨɪɨɧɚ ɤɨɪɩɭɫɚ. 
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ȼ�ɰɟɥɹɯ�ɛɟɡɨɩɚɫɧɨɫɬɢ��ɱɢɫɬɤɭ�ɩɪɨɜɨɞɢɬɶ�ɫɪɚɡɭ�ɩɨɫɥɟ�ɩɪɨɜɟɞɟɧɢɹ�ɢɫɩɵɬɚɧɢɣ�� 
ɉɨɫɥɟ�ɱɢɫɬɤɢ��ɭɛɟɞɢɬɟɫɶ��ɱɬɨ�ɜɫɟ�ɱɢɫɬɹɳɢɟ�ɪɟɚɝɟɧɬɵ�ɭɫɬɪɚɧɟɧɵ�ɫ�ɩɨɜɟɪɯɧɨɫɬɢ�ɤɚɦɟɪɵ��
Ⱦɚɣɬɟ�ɤɚɦɟɪɟ�ɜɵɫɨɯɧɭɬɶ. 


 


 
ȼ�ɩɟɧɟ�ɦɨɝɭɬ�ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ�ɯɥɨɪɢɞɵ�ɢ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɧɟ�ɦɨɠɟɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɚ�
ɞɥɹ�ɱɢɫɬɤɢ� 


 


 
ȼ ɫɥɭɱɚɟ ɨɱɢɫɬɤɢ ɩɨɡɚɛɨɬɶɬɟɫɶ ɨɛ ɚɞɟɤɜɚɬɧɵɯ ɦɟɪɚɯ ɩɟɪɫɨɧɚɥɶɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 


ɉɨɫɥɟ�ɨɱɢɫɬɤɢ��ɨɫɬɚɜɶɬɟ�ɞɜɟɪɶ�ɤɚɦɟɪɵ�ɨɬɤɪɵɬɨɣ�ɢɥɢ�ɭɞɚɥɢɬɟ�ɩɪɨɛɤɢ�ɞɨɫɬɭɩɚ�ɤ ɩɨɪɬɭ� 


 


ɉɪɢ�ɩɨɩɚɞɚɧɢɢ�ɧɚ�ɤɨɠɭ�ɢɥɢ�ɩɪɨɝɥɚɬɵɜɚɧɢɢ�ɧɟɣɬɪɚɥɶɧɨɟ�ɱɢɫɬɹɳɟɟ�ɫɪɟɞɫɬɜɨ�ɦɨɠɟɬ�
ɩɪɢɱɢɧɢɬɶ�ɜɪɟɞ�ɡɞɨɪɨɜɶɸ��ɋɨɛɥɸɞɚɣɬɟ�ɢɧɫɬɪɭɤɰɢɢ�ɩɨ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɢ�ɪɟɤɨɦɟɧɞɚɰɢɢ�
ɩɨ�ɛɟɡɨɩɚɫɧɨɫɬɢ��ɧɚɩɢɫɚɧɧɵɟ�ɧɚ�ɮɥɚɤɨɧɚɯ�ɫ�ɧɟɣɬɪɚɥɶɧɵɦ�ɦɨɸɳɢɦ�ɫɪɟɞɫɬɜɨɦ. 


Ɋɟɤɨɦɟɧɞɭɟɦɵɟ�ɦɟɪɵ�ɛɟɡɨɩɚɫɧɨɫɬɢ��ɞɥɹ�ɡɚɳɢɬɵ�ɝɥɚɡ�ɧɨɫɢɬɶ�ɩɥɨɬɧɨ�ɩɪɢɥɟɝɚɸɳɢɟ�ɡɚɳɢɬɧɵɟ�ɨɱɤɢ��
ɉɨɞɯɨɞɹɳɢɟ�ɡɚɳɢɬɧɵɟ�ɩɟɪɱɚɬɤɢ�ɩɪɢ�ɩɨɥɧɨɦ�ɤɨɧɬɚɤɬɟ��ɛɭɬɢɥɤɚɭɱɭɤ�ɢɥɢ�ɧɢɬɪɢɥɶɧɵɣ�ɤɚɭɱɭɤ��ɜɪɟɦɹ�
ɪɚɡɪɵɜɚ��!����ɦɢɧ. 


  


  


 


 
ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 


ɉɨɩɚɞɚɧɢɟ ɧɚ ɤɨɠɭ��ɩɪɨɝɥɚɬɵɜɚɧɢɟ.  
ɉɨɜɪɟɠɞɟɧɢɟ ɤɨɠɢ ɢ ɝɥɚɡ ɜɫɥɟɞɫɬɜɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɨɠɨɝɚ. 
� ɇȿ ɝɥɨɬɚɬɶ. ɂɡɛɟɝɚɬɶ ɤɨɧɬɚɤɬɚ ɫ ɩɪɨɞɭɤɬɚɦɢ ɩɢɬɚɧɢɹ ɢ ɧɚɩɢɬɤɚɦɢ. 
� ɇɟ ɞɨɩɭɫɤɚɬɶ ɩɨɩɚɞɚɧɢɹ ɜ ɤɚɧɚɥɢɡɚɰɢɸ. 
¾ ɇɨɫɢɬɶ ɡɚɳɢɬɧɵɟ ɩɟɪɱɚɬɤɢ ɢ ɡɚɳɢɬɧɵɟ ɨɱɤɢ.  
¾ ɂɡɛɟɝɚɬɶ�ɤɨɧɬɚɤɬɚ�ɫ�ɤɨɠɟɣ� 


 


 
ɉɨɫɥɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɧɟɣɬɪɚɥɶɧɨɝɨ�ɱɢɫɬɹɳɟɝɨ�ɫɪɟɞɫɬɜɚ�ɢ�ɩɟɪɟɞ�ɫɬɟɪɢɥɢɡɚɰɢɟɣ��
ɭɞɚɥɢɬɟ�ɨɫɬɚɬɤɢ�ɪɟɚɝɟɧɬɨɜ�ɧɟɣɬɪɚɥɶɧɵɦ�ɪɚɫɬɜɨɪɨɦ�ɢ�ɫɦɨɱɟɧɧɵɦ�ɩɨɥɨɬɟɧɰɟɦ�ɞɥɹ�
ɭɞɚɥɟɧɢɹ�ɜɨɡɦɨɠɧɵɯ�ɨɫɬɚɬɤɨɜ. 


 


12.2 Ⱦɟɤɨɧɬɚɦɢɧɚɰɢɹ���ɏɢɦɢɱɟɫɤɚɹ�ɞɟɡɢɧɮɟɤɰɢɹ�CO2 ɢɧɤɭɛɚɬɨɪɚ 


Ɉɬɤɥɸɱɢɬɟ�CO2 ɢɧɤɭɛɚɬɨɪ�ɨɬ�ɫɟɬɢ�ɩɟɪɟɞ�ɞɟɡɢɧɮɟɤɰɢɟɣ��ȼɵɧɶɬɟ�ɲɬɟɩɫɟɥɶ�ɢɡ�ɪɨɡɟɬɤɢ�� 


ɂɫɩɨɥɶɡɭɣɬɟ�ɫɥɟɞɭɸɳɟɟ�ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɟ�ɫɪɟɞɫɬɜɚ� 


ȼɧɭɬɪɟɧɧɹɹ�ɤɚɦɟɪɚ ɑɢɫɬɹɬɫɹ�ɪɚɫɬɜɨɪɨɦ�ɦɟɞɧɨɝɨ�ɤɭɩɨɪɨɫɚ�ɢɥɢ�ɷɬɢɥɨɜɨɝɨ�ɫɩɢɪɬɚ�� 
ɋɩɢɪɬɨɜɵɟ�ɪɚɫɬɜɨɪɵ� 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɟɡɢɧɮɢɰɢɪɭɸɳɟɟ� ɫɪɟɞɫɬɜɨ� ʋ� ɚɪɬ�� ����-
0022. 


 


 
Ⱦɥɹ ɯɢɦɢɱɟɫɤɨɣ ɞɟɡɢɧɮɟɤɰɢɢ ɢɫɩɨɥɶɡɭɣɬɟ ɫɩɪɟɣ ʋ�ɚɪɬ. 1002-0022. 
BINDER GmbH ɧɟ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɥɸɛɨɟ ɤɨɪɪɨɡɢɨɧɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ, ɤɨɬɨɪɨɟ 
ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɩɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɪɭɝɢɯ ɨɱɢɳɚɸɳɢɯ ɫɪɟɞɫɬɜ, ɢɫɤɥɸɱɟɧɨ ɢɡ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. 


 


 
ɉɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɞɟɤɨɧɬɚɦɢɧɚɰɢɢ �ɫɬɟɪɢɥɢɡɚɰɢɢ�ɨɛɟɫɩɟɱɶɬɟ ɧɚɞɥɟɠɚɳɭɸ�ɛɟɡɨɩɚɫɧɨɫɬɶ�
ɩɟɪɫɨɧɚɥɚ� 
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ɉɪɢ� ɡɚɝɪɹɡɧɟɧɢɢ� ɜɧɭɬɪɟɧɧɟɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɢɥɢ� ɯɢɦɢɱɟɫɤɢ� ɨɩɚɫɧɵɦɢ� ɩɪɨɞɭɤɬɚɦɢ��
ɫɥɟɞɭɣɬɟ�ɨɞɧɨɣ�ɢɡ�ɞɜɭɯ�ɩɪɨɰɟɞɭɪ��ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɢɞɚ�ɡɚɝɪɹɡɧɟɧɢɹ�ɢ�ɫɨɞɟɪɠɢɦɨɝɨ�� 


(1) Ɉɛɪɚɛɨɬɚɣɬɟ� ɜɧɭɬɪɟɧɧɸɸ� ɤɚɦɟɪɭ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ� ɚɷɪɨɡɨɥɶɧɵɦ� ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɦ�
ɫɪɟɞɫɬɜɨɦ� 


ɉɟɪɟɞ�ɜɤɥɸɱɟɧɢɟɦ�ɭɫɬɪɨɣɫɬɜɨ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɚɛɫɨɥɸɬɧɨ�ɫɭɯɢɦ�ɢ�ɩɪɨɜɟɧɬɢɥɢɪɨɜɚɧɧɵɦ��ɬ��ɤ��ɜɨ�
ɜɪɟɦɹ�ɩɪɨɰɟɫɫɚ�ɞɟɡɢɧɮɟɤɰɢɢ�ɦɨɝɭɬ�ɜɵɞɟɥɢɬɶɫɹ�ɜɡɪɵɜɨɨɩɚɫɧɵɟ�ɝɚɡɵ� 


(2) ɉɪɨɫɬɟɪɢɥɢɡɭɣɬɟ�ɩɨɥɤɢ�ɜ�ɫɬɟɪɢɥɢɡɚɬɨɪɟ�ɢɥɢ�ɚɜɬɨɤɥɚɜɟ 


 


ɉɪɢ�ɤɨɧɬɚɤɬɟ�ɫ�ɝɥɚɡɚɦɢ�ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɣ�ɪɚɫɬɜɨɪ�ɞɥɹ�ɨɩɪɵɫɤɢɜɚɧɢɹ�ɦɨɠɟɬ�ɜɵɡɜɚɬɶ�
ɩɨɜɪɟɠɞɟɧɢɹ�ɝɥɚɡ�ɜɫɥɟɞɫɬɜɢɟ�ɯɢɦɢɱɟɫɤɨɝɨ�ɨɠɨɝɚ��ɋɨɛɥɸɞɚɣɬɟ�ɢɧɫɬɪɭɤɰɢɢ�ɩɨ�
ɷɤɫɩɥɭɚɬɚɰɢɢ�ɢ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɛɟɡɨɩɚɫɧɨɫɬɢ��ɧɚɩɢɫɚɧɧɵɟ�ɧɚ�ɮɥɚɤɨɧɚɯ�ɫ�
ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɦ�ɪɚɫɬɜɨɪɨɦ�ɫ�ɩɭɥɶɜɟɪɢɡɚɬɨɪɨɦ. 


Ɋɟɤɨɦɟɧɞɭɟɦɵɟ�ɦɟɪɵ�ɛɟɡɨɩɚɫɧɨɫɬɢ��ɞɥɹ�ɡɚɳɢɬɵ�ɝɥɚɡ�ɧɨɫɢɬɶ�ɩɥɨɬɧɨ�ɩɪɢɥɟɝɚɸɳɢɟ�ɡɚɳɢɬɧɵɟ�ɨɱɤɢ. 


 


 


 ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɨɩɚɞɚɧɢɟ ɜ ɝɥɚɡɚ.  
ɉɨɜɪɟɠɞɟɧɢɟ ɝɥɚɡ ɜɫɥɟɞɫɬɜɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɨɠɨɝɚ. 
¾ ɇɟ ɞɨɩɭɫɤɚɬɶ ɩɨɩɚɞɚɧɢɹ ɜ ɤɚɧɚɥɢɡɚɰɢɸ. 
¾ ɇɨɫɢɬɶ�ɡɚɳɢɬɧɵɟ�ɨɱɤɢ� 


 


 
ɉɨɫɥɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɞɟɡɢɧɮɢɰɢɪɭɸɳɟɝɨ�ɫɩɪɟɹ�ɢ�ɩɟɪɟɞ�ɫɬɟɪɢɥɢɡɚɰɢɟɣ��ɭɞɚɥɢɬɟ�
ɨɫɬɚɬɤɢ�ɪɟɚɝɟɧɬɨɜ�ɧɟɣɬɪɚɥɶɧɵɦ�ɪɚɫɬɜɨɪɨɦ�ɢ�ɫɦɨɱɟɧɧɵɦ�ɩɨɥɨɬɟɧɰɟɦ�ɞɥɹ ɭɞɚɥɟɧɢɹ�
ɜɨɡɦɨɠɧɵɯ�ɨɫɬɚɬɤɨɜ� 


 


 
ɉɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɪɟɹ, ɩɪɨɫɭɲɢɬɟ ɢ ɩɪɨɜɟɬɪɢɬɟ ɤɚɦɟɪɭ. 


 


12.3 Ⱦɟɡɢɧɮɟɤɰɢɹ�ɞɚɬɱɢɤɚ�&22 
ɑɬɨɛɵ� ɨɛɟɫɩɟɱɢɬɶ� ɩɨɥɧɭɸ� ɞɟɡɢɧɮɟɤɰɢɸ� ɢ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɞɚɬɱɢɤɚ�� ɤɨɦɩɚɧɢɹ� BINDER 
ɪɟɤɨɦɟɧɞɭɟɬ� ɩɪɨɜɨɞɢɬɶ� ɞɟɡɢɧɮɟɤɰɢɸ�� ɩɪɨɬɢɪɚɹ� ɫɟɧɫɨɪɧɭɸ� ɝɨɥɨɜɤɭ� ɱɢɫɬɵɦ� ɫɩɢɪɬɨɦ� ɢɥɢ�
ɧɟɤɨɪɪɨɞɢɪɭɸɳɢɦɢ� ɫɩɢɪɬɨɜɵɦɢ� ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ� ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɦɢ� ɪɚɫɬɜɨɪɚɦɢ��
Ⱦɟɡɢɧɮɢɰɢɪɭɸɳɢɣ� ɪɚɫɬɜɨɪ� ɞɨɥɠɟɧ� ɛɵɬɶ� ɧɟɤɨɪɪɨɞɢɪɭɸɳɢɦ� ɢ� ɛɟɡ� ɯɥɨɪɚ� ɢ� ɥɸɛɵɯ� ɤɢɫɥɨɬ�� Ɇɵ�
ɪɟɤɨɦɟɧɞɭɟɦ�ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɣ�ɪɚɫɬɜɨɪ�ʋ�ɚɪɬ�� ����-������ɂɡɛɟɝɚɣɬɟ� ɫɨɬɪɹɫɟɧɢɣ�
ɩɪɢ�ɦɚɧɢɩɭɥɹɰɢɢ�ɫ�ɞɚɬɱɢɤɨɦ�CO2. 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɪɟɜɵɲɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ� 
ɉɨɩɚɥɚɧɢɟ�ɞɚɬɱɢɤɚ ɜ�ɠɢɞɤɨɫɬɶ� 
ɋɨɬɪɹɫɟɧɢɹ�ɞɚɬɱɢɤɚ�CO2. 
ɉɨɜɪɟɠɞɟɧɢɟ�ɞɚɬɱɢɤɚ�CO2. 
� ɇȿ�ɩɨɝɪɭɠɚɬɶ�ɞɚɬɱɢɤ�CO2 ɜ�ɠɢɞɤɨɫɬɶ� 
� ɇȿ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɞɚɬɱɢɤ�CO2 ɞɥɹ�ɚɜɬɨɤɥɚɜɢɪɨɜɚɧɢɹ� 
� ɇȿ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɞɚɬɱɢɤ�CO2 ɞɥɹ�ɫɬɟɪɢɥɢɡɚɰɢɢ�ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ�� 
� ɂɡɛɟɝɚɣɬɟ�ɫɨɬɪɹɫɟɧɢɣ�ɩɪɢ�ɦɚɧɢɩɭɥɹɰɢɢ�ɫ�ɞɚɬɱɢɤɨɦ�&22 �ɢɡɛɟɝɚɣɬɟ�ɪɟɡɤɢɯ�


ɬɨɥɱɤɨɜ�ɢɥɢ�ɩɚɞɟɧɢɹ�� 


Ɇɵ�ɪɟɤɨɦɟɧɞɭɟɦ�ɪɟɝɭɥɹɪɧɭɸ�ɞɟɡɢɧɮɟɤɰɢɸ�ɞɚɬɱɢɤɚ�&22.  


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɨɞɫɨɟɞɢɧɟɧɢɟ�ɢɥɢ�ɭɞɚɥɟɧɢɟ�ɞɚɬɱɢɤɚ�CO2 ɜ�ɩɪɨɰɟɫɫɟ�ɷɤɫɩɥɭɚɬɚɰɢɢ� 
ɉɨɜɪɟɠɞɟɧɢɟ�ɞɚɬɱɢɤɚ�CO2. 
� ɉɨɞɫɨɟɞɢɧɹɣɬɟ ɢɥɢ ɭɞɚɥɹɣɬɟ ɞɚɬɱɢɤ CO2 ɬɨɥɶɤɨ�ɤɨɝɞɚ�ɤɚɦɟɪɚ��ɜɵɤɥɸɱɟɧɚ� 
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Ɋɟɤɨɦɟɧɞɨɜɚɧɧɚɹ�ɩɪɨɰɟɞɭɪɚ� 


x ȼɵɤɥɸɱɢɬɟ�ɭɫɬɪɨɣɫɬɜɨ 


x ȼɵɬɚɳɢɬɟ�ɞɚɬɱɢɤ�CO2 


x Ɉɩɪɵɫɤɚɣɬɟ� ɫɟɧɫɨɪɧɭɸ� ɝɨɥɨɜɤɭ� ɫɩɢɪɬɨɦ� ɢɥɢ� ɩɪɨɬɪɢɬɟ� ɟɺ� ɞɨɱɢɫɬɚ� ɧɚɦɨɱɟɧɧɨɣ� ɬɤɚɧɶɸ�� 
ɇɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɜɪɟɦɹ�ɪɟɚɤɰɢɢ�ɢɫɩɨɥɶɡɭɟɦɨɝɨ�ɞɟɡɢɧɮɢɰɢɪɭɸɳɟɝɨ�ɪɚɫɬɜɨɪɚ 


x ɉɟɪɟɞ�ɩɨɜɬɨɪɧɨɣ�ɭɫɬɚɧɨɜɤɨɣ�ɞɚɬɱɢɤɚ�CO2��ɟɝɨ�ɧɟɨɛɯɨɞɢɦɨ�ɬɳɚɬɟɥɶɧɨ�ɜɵɫɭɲɢɬɶ�� 


x Ɏɢɥɶɬɪ ɜ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɞɚɬɱɢɤɚ ɧɭɠɧɨ ɡɚɦɟɧɹɬɶ, ɬɨɥɶɤɨ ɟɫɥɢ ɨɧ ɩɨɜɪɟɠɞɟɧ ɢɥɢ ɡɚɝɪɹɡɧɟɧ. 


ɋɟɧɫɨɪɧɚɹ ɝɨɥɨɜɤɚ CO2 ɫɩɟɰɢɚɥɶɧɨ ɨɬɪɟɝɭɥɢɪɨɜɚɧɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɚɦɟɪɵ. ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ 
ɩɭɬɚɧɢɰɵ, ɤ ɫɟɧɫɨɪɧɨɣ ɝɨɥɨɜɤɟ ɩɪɢɤɥɟɢɜɚɟɬɫɹ ɧɚɤɥɟɣɤɚ ɫ ɫɟɪɢɣɧɵɦ ɧɨɦɟɪɨɦ. ɉɪɢ�ɡɚɦɟɧɟ�ɞɚɬɱɢɤɚ��
ɧɟɨɛɯɨɞɢɦɨ�ɩɨɜɬɨɪɢɬɶ�ɪɟɝɭɥɢɪɨɜɤɭ�&22. 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
Ⱦɪɭɝɨɣ�ɞɚɬɱɢɤ�CO2. 
ɇɟɞɟɣɫɬɜɢɬɟɥɶɧɚɹ�ɤɚɥɢɛɪɨɜɤɚ� 
� ɇȿ�ɦɟɧɹɬɶ�ɝɨɥɨɜɤɭ�ɞɚɬɱɢɤɚ�CO2. 
¾ Ɂɚɩɢɫɚɬɶ�ɫɟɪɢɣɧɵɣ�ɧɨɦɟɪ�ɞɚɬɱɢɤɚ�CO2. 


 


12.4 ɋɬɟɪɢɥɢɡɚɰɢɹ�ɞɚɬɱɢɤɚ�22 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22) 


Ⱦɚɬɱɢɤ� O2 ɦɨɠɧɨ� ɫɬɟɪɢɥɢɡɨɜɚɬɶ� ɝɨɪɹɱɢɦ� ɜɨɡɞɭɯɨɦ� ɜɨ� ɜɧɭɬɪɟɧɧɟɣ� ɤɚɦɟɪɟ�� Ⱦɥɹ� ɷɬɨɝɨ�� ɭɛɟɪɢɬɟ�
ɤɢɫɥɨɪɨɞɧɵɣ�ɞɚɬɱɢɤ�ɢ�ɪɚɡɦɟɫɬɢɬɟ�ɟɝɨ�ɜ�ɰɟɧɬɪɟ�ɩɨɥɤɢ��ȿɫɥɢ�ɫɬɟɪɢɥɢɡɨɜɚɬɶ�ɜɤɥɸɱɟɧɧɵɣ�ɞɚɬɱɢɤ��ɬɨ�
ɨɧ�ɦɨɠɟɬ�ɜɵɣɬɢ�ɢɡ�ɫɬɪɨɹ� 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ȼɤɥɸɱɟɧɧɵɣ�ɞɚɬɱɢɤ�O2 ɜɨ ɜɪɟɦɹ ɫɬɟɪɢɥɢɡɚɰɢɢ. 
ɉɨɜɪɟɠɞɟɧɢɟ�ɞɚɬɱɢɤɚ�O2. 
� ɇȿ�ɫɬɟɪɢɥɢɡɨɜɚɬɶ�ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ�ɞɚɬɱɢɤ�O2 ɩɪɢ�ɜɤɥɸɱɟɧɧɨɦ�ɫɨɫɬɨɹɧɢɢ� 


 


12.5 ɋɬɟɪɢɥɢɡɚɰɢɹ�ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ�ɩɪɢ�180 °C 


 
ɉɟɪɜɚɹ�ɫɬɟɪɢɥɢɡɚɰɢɹ�ɩɨɫɥɟ�ɜɜɨɞɚ�ɜ�ɷɤɫɩɥɭɚɬɚɰɢɸ�ɦɨɠɟɬ�ɜɵɡɜɚɬɶ�ɨɛɪɚɡɨɜɚɧɢɟ�ɡɚɩɚɯɚ��
ɗɬɨ�ɧɟ�ɹɜɥɹɟɬɫɹ�ɞɟɮɟɤɬɨɦ�ɤɚɱɟɫɬɜɚ��Ɇɵ�ɪɟɤɨɦɟɧɞɭɟɦ�ɩɪɢ�ɷɬɨɦ�ɯɨɪɨɲɨ�ɩɪɨɜɟɬɪɢɜɚɬɶ�
ɩɨɦɟɳɟɧɢɟ. 


 


12.5.1 Ɉɛɡɨɪ 


 ɇɚɝɪɟɜɚɧɢ
ɟ 


ȼɵɞɟɪɠɢɜɚ
ɧɢɟ 


Ɉɯɥɚɠɞɟɧɢɟ ɍɫɬɚɧɨɜɤɚ 


 
 4 ɱɚɫɨɜ 6 ɱɚɫɨɜ  


 10-ɱɚɫɨɜɨɣ�ɰɢɤɥ�ɫɬɟɪɢɥɢɡɚɰɢɢ  
 


Ɋɢɫɭɧɨɤ 36: ɂɡɦɟɧɟɧɢɟ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨ ɜɪɟɦɹ ɰɢɤɥɚ ɫɬɟɪɢɥɢɡɚɰɢɢ 


37 °C 


187.5 °C 
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ɂɧɤɭɛɚɬɨɪ� CB ɦɨɠɟɬ� ɚɜɭɬɨɦɚɬɢɱɟɫɤɢ� ɜɵɩɨɥɧɹɬɶ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɣ� ɰɢɤɥ� ɫɬɟɪɢɥɢɡɚɰɢɢ� ɝɨɪɹɱɢɦ�
ɜɨɡɞɭɯɨɦ��Ⱦɚɧɧɵɣ�ɩɪɨɰɟɫɫ�ɡɚɣɦɟɬ�ɩɪɢɛɥɢɡ. ���ɱɚɫɨɜ��ȼɵɞɟɥɹɸɬ�ɫɥɟɞɭɸɳɢɟ�ɷɬɚɩɵ� 


x Ɏɚɡɚ� ɧɚɝɪɟɜɚɧɢɹ� Ɇɚɤɫɢɦɚɥɶɧɨ� ɛɵɫɬɪɨɟ� ɧɚɝɪɟɜɚɧɢɟ� ɜɧɭɬɪɟɧɧɟɣ� ɤɚɦɟɪɵ� ɞɨ� ɡɚɞɚɧɧɨɣ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɫɬɟɪɢɥɢɡɚɰɢɢ 


x Ɏɚɡɚ�ɜɵɞɟɪɠɢɜɚɧɢɹ��ɉɨɫɬɨɹɧɧɚɹ�ɡɚɞɚɧɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɫɬɟɪɢɥɢɡɚɰɢɢ 


Ɍɟɦɩɟɪɚɬɭɪɚ� ɫɬɟɪɢɥɢɡɚɰɢɢ� ɜ� ������ �C ɨɬɪɟɝɭɥɢɪɨɜɚɧɚ� ɩɪɨɢɡɜɨɞɢɬɟɥɟɦɧ� �ɧɚɫɬɪɚɢɜɚɟɬɫɹ�
ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ�. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɮɚɡɵ� ɧɚɝɪɟɜɚ� ɢ� ɜɵɞɟɪɠɢɜɚɧɢɹ� ɜ� ɨɛɳɟɣ� ɫɥɨɠɧɨɫɬɢ�
ɫɨɫɬɚɜɥɹɟɬ� �� ɱɚɫɚ�� ɗɬɢɦ� ɝɚɪɚɧɬɢɪɭɟɬɫɹ�� ɱɬɨ� ɬɟɦɩɟɪɚɬɭɪɚ� ɜ� ���� �C ɛɭɞɟɬ� ɜɵɞɟɪɠɚɧɚ� ɧɚ� ɜɫɟɯ�
ɩɨɜɟɪɯɧɨɫɬɹɯ�ɜ�ɬɟɱɟɧɢɟ��ɤɚɤ�ɦɢɧɢɦɭɦ�����ɦɢɧɭɬ. 


Ⱦɢɫɩɥɟɣ�ɧɚ�ɤɨɧɬɪɨɥɥɟɪɟ�³DO NOT OPEN THE DOOR” 


x Ɏɚɡɚ ɨɯɥɚɠɞɟɧɢɹ� Ɂɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɚɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ���ɱɚɫɨɜ�ɞɨ�ɞɨɫɬɢɠɟɧɢɹ����°C. 


Ⱦɢɫɩɥɟɣ ɧɚ ɤɨɧɬɪɨɥɥɟɪɟ ³67(5,�(1'´ 


x ɉɪɨɜɟɞɟɧɢɟ ɮɚɡɵ ɩɪɢ����°C ɫ�ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ�ɞɨ�ɨɫɬɚɧɨɜɤɢ�ɜɪɭɱɧɭɸ  


Ⱦɢɫɩɥɟɣ ɧɚ ɤɨɧɬɪɨɥɥɟɪɟ ³67(5,�(1'´ 


ɋɬɟɪɢɥɢɡɚɰɢɹ�ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ�ɚɤɬɢɜɢɪɭɟɬɫɹ�ɜ�ɦɟɧɸ�CB ³Sterilization´��ɋɬɟɪɢɥɢɡɚɰɢɹ��ɧɚ�ɞɢɫɩɥɟɟ�
ɤɨɧɬɪɨɥɥɟɪɚ�0%1.  


 


12.5.2 ɉɪɨɰɟɫɫ�ɫɬɟɪɢɥɢɡɚɰɢɢ�ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ 


 
ɉɟɪɟɞ�ɩɟɪɜɢɱɧɨɣ�ɫɬɟɪɢɥɢɡɚɰɢɟɣ��ɭɫɬɪɚɧɢɬɟ�ɜɫɟ�ɡɚɳɢɬɧɵɟ�ɩɥɟɧɤɢ�ɢɡ�ɜɧɭɬɪɟɧɧɟɣ�
ɤɚɦɟɪɵ� 


 


 
ɉɪɢ�ɚɤɬɢɜɢɪɨɜɚɧɢɢ�ɫɬɟɪɢɥɢɡɚɰɢɢ ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ�ɜɫɟ�ɪɟɝɭɥɢɪɨɜɤɢ�ɝɚɡɚ�
ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɨɬɤɥɸɱɚɸɬɫɹ. 


x ȼɵɤɥɸɱɢɬɟ�ɭɫɬɪɨɣɫɬɜɨ� 


x ȼɵɬɚɳɢɬɟ� ɞɚɬɱɢɤ� CO2�� ɧɟ� ɜɪɚɳɚɹ�� ɢɡ� ɝɧɟɡɞɚ� ɩɨɞɫɨɟɞɢɧɟɧɢɹ� ɢ� ɭɞɚɥɢɬɟ� ɟɝɨ� ɢɡ� ɜɧɭɬɪɟɧɧɟɣ�
ɤɚɦɟɪɵ�� 


Ⱦɚɬɱɢɤ CO2 ɹɜɥɹɟɬɫɹ ɬɟɪɦɨɫɬɨɣɤɢɦ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 60 °C. ɉɨɷɬɨɦɭ ɨɧ 
ɞɨɥɠɟɧ ɛɵɬɶ ɭɞɚɥɟɧ ɢɡ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ɫɬɟɪɢɥɢɡɚɰɢɢ. 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɉɪɟɜɵɲɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ� 
ɉɨɜɪɟɠɞɟɧɢɟ�ɞɚɬɱɢɤɚ�CO2. 
� ɇȿ�ɩɪɢɦɟɧɹɬɶ�ɞɚɬɱɢɤ�CO2 ɞɥɹ�ɫɬɟɪɢɥɢɡɚɰɢɢ�ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ� 


ȿɫɥɢ� ɞɚɬɱɢɤ�CO2 ɩɪɢ� ɡɚɩɭɫɤɟ� ɫɬɟɪɢɥɢɡɚɰɢɢ� ɝɨɪɹɱɢɦ� ɜɨɡɞɭɯɨɦ� ɟɳɟ� ɩɨɞɫɨɟɞɢɧɟɧ�� ɜɵɜɨɞɢɬɫɹ�
ɚɜɚɪɢɣɧɨɟ�ɫɨɨɛɳɟɧɢɟ��LOC��ɧɚ�ɞɢɫɩɥɟɣ�ɤɨɧɬɪɨɥɥɟɪɚ��ɂɡɜɥɟɤɢɬɟ�ɞɚɬɱɢɤ�ɢɡ�ɝɧɟɡɞɚ�ɩɨɞɤɥɸɱɟɧɢɹ�
ɢ�ɜɵɧɶɬɟ�ɟɝɨ�ɢɡ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ. 


ɋɟɧɫɨɪɧɚɹ� ɝɨɥɨɜɤɚ� &22 ɫɩɟɰɢɚɥɶɧɨ� ɨɬɪɟɝɭɥɢɪɨɜɚɧɚ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɤɚɦɟɪɵ�� ɑɬɨɛɵ�
ɢɡɛɟɠɚɬɶ� ɩɭɬɚɧɢɰɵ�� ɤ� ɫɟɧɫɨɪɧɨɣ� ɝɨɥɨɜɤɟ� ɩɪɢɤɥɟɢɜɚɟɬɫɹ� ɧɚɤɥɟɣɤɚ� ɫ� ɫɟɪɢɣɧɵɦ� ɧɨɦɟɪɨɦ�� ɉɪɢ�
ɡɚɦɟɧɟ�ɞɚɬɱɢɤɚ��ɧɟɨɛɯɨɞɢɦɨ�ɩɨɜɬɨɪɢɬɶ�ɪɟɝɭɥɢɪɨɜɤɭ�&22. 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
Ⱦɪɭɝɨɣ�ɞɚɬɱɢɤ�CO2. 
ɇɟɞɟɣɫɬɜɢɬɟɥɶɧɚɹ�ɤɚɥɢɛɪɨɜɤɚ� 
� ɇȿ�ɦɟɧɹɬɶ�ɝɨɥɨɜɤɭ�ɞɚɬɱɢɤɚ�CO2. 
¾ Ɂɚɩɢɫɚɬɶ�ɫɟɪɢɣɧɵɣ�ɧɨɦɟɪ�ɞɚɬɱɢɤɚ�CO2. 
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x  ɍɞɚɥɢɬɟ�ɞɚɬɱɢɤ�ɤɢɫɥɨɪɨɞɚ��ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�O2��ɧɟ�ɜɪɚɳɚɹ��ɢɡ�ɝɧɟɡɞɚ�ɩɨɞɫɨɟɞɢɧɟɧɢɹ�ɢ�
ɩɨɥɨɠɢɬɟ�ɧɚ�ɰɟɧɬɪɚɥɶɧɭɸ�ɩɨɥɤɭ��ȿɫɥɢ�ɫɬɟɪɢɥɢɡɨɜɚɬɶ�ɜɤɥɸɱɟɧɧɵɣ�ɞɚɬɱɢɤ��ɬɨ�ɨɧ�ɦɨɠɟɬ�ɜɵɣɬɢ�ɢɡ�
ɫɬɪɨɹ� 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ȼɤɥɸɱɟɧɧɵɣ�ɞɚɬɱɢɤ�O2. ɜɨ ɜɪɟɦɹ ɫɬɟɪɢɥɢɡɚɰɢɢ. 
ɉɨɜɪɟɠɞɟɧɢɟ�ɞɚɬɱɢɤɚ�O2. 
� ɇȿ�ɫɬɟɪɢɥɢɡɨɜɚɬɶ�ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ�ɞɚɬɱɢɤ�O2 ɩɪɢ�ɜɤɥɸɱɟɧɧɨɦ�ɫɨɫɬɨɹɧɢɢ. 


x Ɉɩɭɫɬɨɲɢɬɟ ɜɨɞɧɵɣ ɪɟɡɟɪɜɭɚɪ 3HUPDGU\��� 


 


 ɈɋɌɈɊɈɀɇɈ 
Ɉɩɚɫɧɨɫɬɶ�ɜɡɪɵɜɚ� 
ȼɵɯɨɞ�ɢɡ�ɫɬɪɨɹ�ɢɧɤɭɛɚɬɨɪɚ� 
¾ Ɉɩɭɫɬɨɲɢɬɟ�ɪɟɡɟɪɜɭɚɪ�ɞɥɹ�ɜɨɞɵ�3HUPDGU\��ɩɟɪɟɞ�ɡɚɩɭɫɤɨɦ�ɫɬɟɪɢɥɢɡɚɰɢɢ�


ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ� 


x ȼɨɞɧɵɟ�ɪɟɡɟɪɜɭɚɪɵ�ɢ�ɩɨɥɤɢ�ɞɨɥɠɧɵ�ɧɚɯɨɞɢɬɶɫɹ�ɜɧɭɬɪɢ�ɢɧɤɭɛɚɬɨɪɚ. 


x Ɂɚɤɪɨɣɬɟ�ɜɧɭɬɪɟɧɧɸɸ�ɢ�ɜɧɟɲɧɸɸ�ɞɜɟɪɢ�ɭɫɬɪɨɣɫɬɜɚ. 


x ȼɤɥɸɱɢɬɟ ɭɫɬɪɨɣɫɬɜɨ. 


x Ɋɚɡɛɥɨɤɢɪɭɣɬɟ ɤɧɨɩɨɱɧɵɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ (ɨɩɰɢɹ, ɝɥ. 9.5).  


x ɉɪɨɜɟɪɶɬɟ� ɭɫɬɚɧɨɜɤɢ� ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ� ɤɨɧɬɪɨɥɥɟɪɚ� ɧɚ� ³2IIVHW´� �� �&� ɢɥɢ� ³/LPLW´� ������ �&�� ɜ�
ɫɨɨɬɜ��ɫ�ɝɥ��7.2. 


x Ⱥɤɬɢɜɢɪɭɣɬɟ ɩɪɨɰɟɞɭɪɭ ɫɬɟɪɢɥɢɡɚɰɢɢ ɜ ɦɟɧɸ &%�³6WHULOL]DWLRQ´��ɋɬɟɪɢɥɢɡɚɰɢɹ). 


 


 


ȿɫɥɢ� ɞɚɬɱɢɤ� &22 ɜɤɥɸɱɟɧ�� ɩɭɧɤɬ� ɦɟɧɸ� ³VWHULOL]DWLRQ´� ɧɟ 
ɚɤɬɢɜɟɧ. Ⱥɜɚɪɢɣɧɨɟ ɫɨɨɛɳɟɧɢɟ ³/2&´� ɩɨɹɜɥɹɟɬɫɹ ɧɚ 
ɞɢɫɩɥɟɟ (ɝɥ. 8.1). 


 


 


Ʉɨɝɞɚ� ɞɚɬɱɢɤ� &22 ɛɭɞɟɬ� ɭɫɬɪɚɧɟɧ�� ɜɵ� ɫɦɨɠɟɬɟ� ɜɵɛɪɚɬ� ɜ�
ɦɟɧɸ ɩɭɧɤɬ�³6WHULOL]DWLRQ´� 
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Ⱦɢɫɩɥɟɣ�ɩɪɢ�ɫɬɟɪɢɥɢɡɚɰɢɢ��ɩɪɢɦɟɪ�� 


 


ɋɨɨɛɳɟɧɢɟ� ³'2� 127� 23(1� 7+(� '225´� ɨɡɧɚɱɚɟɬ�ɱɬɨ�
ɢɞɟɬ�ɫɬɟɪɢɥɢɡɚɰɢɹ� 


 


 


 ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
Ƚɨɪɹɱɚɹ�ɩɨɜɟɪɯɧɨɫɬɶ�– ɫɬɟɤɥɹɧɧɚɹ�ɞɜɟɪɶ�ɢ�ɜɧɭɬɪɟɧɧɹɹ�ɤɚɦɟɪɚ�� 
Ɉɩɚɫɧɨɫɬɶ�ɜɨɫɩɥɚɦɟɧɟɧɢɹ� 
� ɇɟ�ɬɪɨɝɚɬɶ�ɫɬɟɤɥɹɧɧɭɸ�ɞɜɟɪɶ�ɢ�ɜɧɭɬɪɟɧɧɸɸ�ɤɚɦɟɪɭ� 
¾ ɉɨɞɨɠɞɚɬɶ���ɱɚɫɚ�ɩɨɫɥɟ�ɫɬɟɪɢɥɢɡɚɰɢɢ�ɩɪɟɠɞɟ��ɱɟɦ�ɤɚɫɚɬɶɫɹ�ɞɜɟɪɟɣ� 


 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɇɚɪɭɲɟɧɢɟ�ɜɪɟɦɟɧɢ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɪɟɚɝɢɪɨɜɚɧɢɹ� 
ɇɟɷɮɮɟɤɬɢɜɧɚɹ�ɫɬɟɪɢɥɢɡɚɰɢɹ� 
� ɇɟ�ɨɬɤɪɵɜɚɬɶ�ɞɜɟɪɶ�ɤɚɦɟɪɵ�ɜ�ɩɪɨɰɟɫɫɟ�ɫɬɟɪɢɥɢɡɚɰɢɢ� 


 


 


12.5.3 Ɂɚɜɟɪɲɟɧɢɟ�ɰɢɤɥɚ�ɫɬɟɪɢɥɢɡɚɰɢɢ 


ɗɮɮɟɤɬɢɜɧɚɹ ɮɚɡɚ ɫɬɟɪɢɥɢɡɚɰɢɢ (ɮɚɡɚ ɜɵɞɟɪɠɢɜɚɧɢɹ) ɡɚɜɟɪɲɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɱɟɪɟɡ���ɱɚɫɚ��
Ɉɛɨɡɧɚɱɟɧɢɟ�³67(5,�(1'´�ɩɨɹɜɢɬɫɹ�ɧɚ�ɞɢɫɩɥɟɟ� 


 


 


 


Ⱦɢɫɩɥɟɣ�ɩɨɫɥɟ�ɡɚɜɟɪɲɟɧɢɹ�ɫɬɟɪɢɥɢɡɚɰɢɢ��ɩɪɢɦɟɪ�� 


 


ɋɨɨɛɳɟɧɢɟ� ³67(5,� (1'´� ɨɡɧɚɱɚɟɬ�ɱɬɨ� ɫɬɟɪɢɥɢɡɚɰɢɹ�
ɡɚɜɟɪɲɟɧɚ�� ɋɬɟɪɢɥɢɡɚɰɢɨɧɧɵɣ� ɰɢɤɥ� ɬɟɩɟɪɶ� ɧɚɯɨɞɢɬɫɹ� ɜ�
ɮɚɡɟ�ɨɯɥɚɠɞɟɧɢɹ�ɢɥɢ�ɜ�ɩɨɫɥɟɞɭɸɳɟɣ�ɮɚɡɟ�ɩɪɢ��� °C. 


Ɍɟɩɟɪɶ�ɜɵ�ɞɨɥɠɧɵ�ɠɞɚɬɶ�ɫɨɜɟɪɲɟɧɢɹ�ɮɚɡɵ�ɨɯɥɚɠɞɟɧɢɹ��ɤɨɬɨɪɵɣ�ɞɥɢɬɫɹ���ɱɚɫɨɜ�ɞɨ�ɞɨɫɬɢɠɟɧɢɹ�
37 °C ɢ�ɡɚɬɟɦ�ɫɥɟɞɭɟɬ�ɮɚɡɚ�ɩɨɞɞɟɪɠɚɧɢɹ��� °C ɫ�ɧɟɨɝɪɚɧɢɱɟɧɧɵɦ�ɩɪɨɞɨɥɠɟɧɢɟɦ�� 


Ⱦɥɹ�ɭɫɤɨɪɟɧɢɹ�ɮɚɡɵ�ɨɯɥɚɠɞɟɧɢɹ�ɦɨɠɧɨ�ɜɵɩɨɥɧɢɬɶ�ɫɥɟɞɭɸɳɟɟ� 


x Ɉɬɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ� 


x ɉɪɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɨɬɤɪɨɣɬɟ�ɜɧɟɲɧɸɸ�ɞɜɟɪɶ� 


x ȼɪɟɦɹ ɨɯɥɚɠɞɟɧɢɹ�� 


x ȼɧɟɲɧɹɹ�ɞɜɟɪɶ�ɨɬɤɪɵɬɚ��ɦɢɧɢɦɭɦ�1 ɱɚɫ 


x ȼɧɟɲɧɹɹ�ɞɜɟɪɶ�ɡɚɤɪɵɬɚ��ɦɢɧɢɦɭɦ���ɱɚɫɚ 
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x ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ,ɨɬɤɪɨɣɬɟ ɫɬɟɤɥɹɧɧɭɸ ɞɜɟɪɶ. 


 


 ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
Ɋɭɱɤɚ�ɫɬɟɤɥɹɧɧɨɣ�ɞɜɟɪɢ�ɧɚɝɪɟɜɚɟɬɫɹ�ɞɨ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɪɢɦɟɪɧɨ���� °C. 
Ɉɩɚɫɧɨɫɬɶ�ɜɨɫɩɥɚɦɟɧɟɧɢɹ. 
¾ ɂɫɩɨɥɶɡɭɣɬɟ�ɩɟɪɱɚɬɤɢ�ɢɥɢ�ɢɧɫɬɪɭɦɟɧɬ��ɧɚɩɪɢɦɟɪ��ɳɢɩɰɵ���ɱɬɨɛɵ�ɨɬɤɪɵɬɶ�


ɫɬɟɤɥɹɧɧɭɸ�ɞɜɟɪɶ��ɢɥɢ�ɞɚɣɬɟ�ɭɫɬɚɧɨɜɤɟ�ɨɫɬɵɬɶ� 


x Ʉɨɝɞɚ�ɜɧɭɬɪɟɧɧɹɹ�ɤɚɦɟɪɚ�ɨɫɬɵɥɚ�ɧɢɠɟ����°C��ɩɨɞɤɥɸɱɢɬɟ�ɞɚɬɱɢɤ�CO2 ɢ�ɞɚɬɱɢɤ�O2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�
ɤɨɧɬɪɨɥɟɦ�O2).  


 
Ⱦɚɬɱɢɤ�&22 ɭɫɬɨɣɱɢɜ�ɤ�ɬɟɦɩɟɪɚɬɭɪɚɦ�ɦɚɤɫɢɦɭɦ�ɞɨ��� °C. 


x ȼɜɟɞɢɬɟ�ɭɫɬɚɧɨɜɤɭ�ɜ�ɷɤɫɩɥɭɚɬɚɰɢɸ��ɝɥ��5.3). 


ȼ� ɫɥɭɱɚɟ�� ɟɫɥɢ� ɞɜɟ� ɭɫɬɚɧɨɜɤɢ� ɧɚɩɪɹɦɭɸ� ɲɬɚɛɟɥɢɪɨɜɚɧɵ� ɞɪɭɝ� ɧɚ� ɞɪɭɝɚ� ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ�
ɨɪɢɝɢɧɚɥɶɧɨɣ� ɫɬɨɣɤɢ� ɞɥɹ� ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ� ɢɥɢ� ɩɟɪɟɯɨɞɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɞɥɹ� ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ� ɨɬ�
ɤɨɦɩɚɧɢɢ� BINDER�� ɧɟɥɶɡɹ� ɝɚɪɚɧɬɢɪɨɜɚɬɶ� ɬɨɱɧɨɟ ɫɨɛɥɸɞɟɧɢɟ� ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ�
ɢɧɤɭɛɚɰɢɢ�ɜ�ɨɞɧɨɣ�ɢɡ�ɭɫɬɚɧɨɜɨɤ�ɩɪɢ�ɨɫɭɳɟɫɬɜɥɟɧɢɢ�ɫɬɟɪɢɥɢɡɚɰɢɢ�ɜ�ɞɪɭɝɨɣ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɛɟɡ�
ɩɪɢɦɟɧɟɧɢɹ� ɫɬɨɣɤɢ� ɞɥɹ� ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ� ɢɥɢ� ɩɟɪɟɯɨɞɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɞɥɹ� ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ�
ɧɟɜɨɡɦɨɠɧɚ� ɛɟɡɨɩɚɫɧɚɹ� ɢɧɤɭɛɚɰɢɹ� ɜɨ� ɜɪɟɦɹ� ɫɬɟɪɢɥɢɡɚɰɢɢ� ɞɪɭɝɨɣ� ɭɫɬɚɧɨɜɤɢ�� Ɇɵ� ɪɟɤɨɦɟɧɞɭɟɦ�
ɢɫɩɨɥɶɡɨɜɚɬɶ�ɫɬɨɣɤɭ�ɞɥɹ�ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ��ɝɥ��9.10.1��ɩɟɪɟɯɨɞɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɞɥɹ�ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ�
�ɝɥ��9.10.2). 


 


13. Ɍɟɯɧɢɱɟɫɤɨɟ�ɢ�ɫɟɪɜɢɫɧɨɟ�ɨɛɫɥɭɠɢɜɚɧɢɟ 


13.1 Ɋɟɝɭɥɹɪɧɨɫɬɶ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɢ�ɫɟɪɜɢɫɧɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ 


 


 


 ɈɉȺɋɇɈ 
ɗɥɟɤɬɪɢɱɟɫɤɨɟ�ɧɚɩɪɹɠɟɧɢɟ� 
Ɉɩɚɫɧɨɫɬɶ�ɭɞɚɪɚ�ɬɨɤɨɦ� 
� ɇɟ�ɦɨɱɢɬɶ�ɤɚɦɟɪɭ�ɩɪɢ�ɪɚɛɨɬɟ� 
� ɇȿ�ɞɟɦɨɧɬɢɪɨɜɚɬɶ�ɡɚɞɧɸɸ�ɩɚɧɟɥɶ�ɨɛɨɪɭɞɨɜɚɧɢɹ� 
¾ ɉɟɪɟɞ�ɬɟɯɧɢɱɟɫɤɢɦ��ɜɵɤɥɸɱɢɬɟ�ɝɥɚɜɧɵɣ�ɩɟɪɟɤɥɸɱɚɬɟɥɶ��$���ɢ�ɨɬɤɥɸɱɢɬɟ�ɨɬ�ɫɟɬɢ�


ɤɚɦɟɪɭ� 
¾ Ɍɟɯɧɢɱɟɫɤɨɟ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɞɨɥɠɧɨ�ɩɪɨɜɨɞɢɬɶɫɹ�ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ�


ɫɩɟɰɢɚɥɢɫɬɚɦɢ��ɚɜɬɨɪɢɡɨɜɚɧɧɵɦɢ�BINDER. 


ɉɪɨɜɨɞɢɬɟ�ɬɟɯɧɢɱɟɫɤɨɟ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɧɟ�ɦɟɧɟɟ�ɨɞɧɨɝɨ�ɪɚɡɚ�ɜ�ɝɨɞ�� 


 
ɉɪɢɛɨɪ�ɫɧɢɦɚɟɬɫɹ�ɫ�ɝɚɪɚɧɬɢɢ�ɜ�ɫɥɭɱɚɟ�ɩɪɨɜɟɞɟɧɢɹ�ɪɚɛɨɬ�ɩɨ�ɨɛɫɥɭɠɢɜɚɧɢɸ�
ɧɟɚɜɬɨɪɢɡɨɜɚɧɧɵɦ�ɩɟɪɫɨɧɚɥɨɦ� 


 


 
Ɂɚɦɟɧɚ�ɭɩɥɨɬɧɢɬɟɥɹ�ɬɨɥɶɤɨ�ɜ�ɨɫɬɵɜɲɟɣ�ɤɚɦɟɪɟ��ɂɧɚɱɟ�ɦɨɠɧɨ�ɩɨɜɪɟɞɢɬɶ�ɭɩɥɨɬɧɢɬɟɥɶ� 


 


Ⱦɚɬɱɢɤɢ ɫɩɟɰɢɚɥɶɧɨ�ɨɬɪɟɝɭɥɢɪɨɜɚɧɚ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɤɚɦɟɪɵ��ɉɪɢ�ɡɚɦɟɧɟ�ɞɚɬɱɢɤɚ��ɧɟɨɛɯɨɞɢɦɨ�
ɩɨɜɬɨɪɢɬɶ�ɪɟɝɭɥɢɪɨɜɤɭ�&22. ɢ�O2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�O2). 
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Ɇɵ� ɪɟɤɨɦɟɧɞɭɟɦ� ɡɚɤɥɸɱɢɬɶ� ɞɨɝɨɜɨɪ� ɨɛɫɥɭɠɢɜɚɧɢɹ�� ɉɨɠɚɥɭɣɫɬɚ�� ɫɜɹɠɢɬɟɫɶ� ɫ� ɫɟɪɜɢɫɧɵɦ�
ɞɟɩɚɪɬɚɦɟɧɬɨɦ�%,1'(5� 


BINDER ɝɨɪɹɱɚɹ�ɥɢɧɢɹ� +49 (0) 7462 2005 555 
BINDER ɮɚɤɫ�� +49 (0) 7462 2005 93555 
BINDER ɷɥɟɤɬɪɨɧɧɚɹ�ɩɨɱɬɚ� service@binder-world.com 
BINDER ɝɨɪɹɱɚɹ�ɥɢɧɢɹ�ɜ�ɋɒȺ� ����������������ɢɥɢ 
 +1 631 224 4340 x3 �ɛɟɫɩɥɚɬɧɨ�ɞɥɹ�ɡɜɨɧɤɨɜ�ɢɡ�ɋɒȺ� 
BINDER ɝɨɪɹɱɚɹ�ɥɢɧɢɹ�ɜ�Ⱥɡɢɹ�ɢ�Ɉɤɟɚɧɢɹ�� ��������������ɢɥɢ�������������� 
BINDER ɝɨɪɹɱɚɹ�ɥɢɧɢɹ�ɜ�Ɋɨɫɫɢɹ�ɢ�ɋɇȽ +7 495 98815 17 
BINDER ɫɬɪɚɧɢɰɚ�ɜ�ɂɧɬɟɪɧɟɬɟ www.binder-world.com 
BINDER ɚɞɪɟɫ BINDER GmbH, post office box 102, D-78502 Tuttlingen 


Ɂɚɪɭɛɟɠɧɵɦ�ɤɥɢɟɧɬɚɦ�ɪɟɤɨɦɟɧɞɭɟɦ�ɨɛɪɚɬɢɬɶɫɹ�ɤ�ɦɟɫɬɧɨɦɭ�ɞɢɫɬɪɢɛɶɸɬɨɪɭ�ɤɨɦɩɚɧɢɢ�BINDER. 


 


13.2 ɉɪɨɜɟɪɤɚ�ɜɟɧɬɢɥɹɬɨɪɚ�ɤɨɠɭɯɚ�ɜɨɡɞɭɲɧɨɝɨ�ɨɯɥɚɠɞɟɧɢɹ 


ɉɨɥɶɡɨɜɚɬɟɥɶ�ɨɛɹɡɚɧ�ɪɟɝɭɥɹɪɧɨ�ɩɪɨɜɨɞɢɬɶ�ɫɥɟɞɭɸɳɢɟ�ɬɟɫɬɵ�� 


ȼɨ�ɜɪɟɦɹ�ɪɚɛɨɬɵ�ɭɫɬɪɨɣɫɬɜɚ�ɱɟɪɟɡ�ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ�ɨɬɜɟɪɫɬɢɹ�ɦɨɠɧɨ�ɭɜɢɞɟɬɶ�ɧɚɜɟɪɯɭ�ɩɨɥɨɠɟɧɢɟ�
ɜɟɧɬɢɥɹɬɨɪɚ� ɤɨɠɭɯɚ� ɜɨɡɞɭɲɧɨɝɨ� ɨɯɥɚɠɞɟɧɢɹ� ɧɚ� ɡɚɞɧɟɣ� ɩɚɧɟɥɢ� ɭɫɬɪɨɣɫɬɜɚ�� ȼɨ� ɜɪɟɦɹ� ɩɟɪɢɨɞɨɜ�
ɫɢɥɶɧɨɝɨ� ɧɚɝɪɟɜɚ�� ɧɚɩɪɢɦɟɪ�� ɩɨɫɥɟ� ɬɨɝɨ�� ɤɚɤ� ɞɜɟɪɶ� ɞɨɥɝɨ� ɛɵɥɚ� ɨɬɤɪɵɬɚ� ɢɥɢ� ɩɪɢ� ɧɢɡɤɨɣ�
ɬɟɦɩɟɪɚɬɭɪɟ� ɜɧɟɲɧɟɣ� ɫɪɟɞɵ�� ɨɯɥɚɠɞɚɸɳɢɣ� ɜɟɧɬɢɥɹɬɨɪ� ɞɨɥɠɟɧ� ɛɵɬɶ� ɩɨɜɟɪɧɭɬ� ɧɚɥɟɜɨ�� ȿɫɥɢ�
ɧɚɝɪɟɜ� ɧɟɜɟɥɢɤ�� ɜɟɧɬɢɥɹɬɨɪ� ɦɨɠɟɬ� ɨɫɬɚɧɨɜɢɬɶɫɹ�� ȼɟɧɬɢɥɹɬɨɪ� ɜɪɚɳɚɟɬɫɹ� ɜ� ɥɟɜɭɸ� ɫɬɨɪɨɧɭ�� Ⱦɥɹ�
ɬɨɱɧɨɝɨ�ɨɩɪɟɞɟɥɟɧɢɹ�ɧɚɩɪɚɜɥɟɧɢɹ�ɜɵɤɥɸɱɢɬɟ�ɭɫɬɪɨɣɫɬɜɨ�ɢ�ɞɨɠɞɢɬɟɫɶ�ɨɫɬɚɧɨɜɤɢ�ɜɟɧɬɢɥɹɬɨɪɚ� 


 


13.3 ɉɪɨɜɟɪɤɚ�ɜɟɧɬɢɥɹɬɨɪɚ�ɫɢɫɬɟɦɵ�ɭɜɥɚɠɧɟɧɢɹ 


ɉɨɥɶɡɨɜɚɬɟɥɶ�ɞɨɥɠɟɧ�ɪɟɝɭɥɹɪɧɨ�ɩɪɨɜɨɞɢɬɶ� ɫɥɟɞɭɸɳɢɟ�ɩɪɨɜɟɪɤɢ��ɉɨɞɟɪɠɢɬɟ�ɥɢɫɬ�ɛɭɦɚɝɢ�ɩɟɪɟɞ�
ɜɟɧɬɢɥɹɰɢɨɧɧɵɦɢ� ɳɟɥɹɦɢ� ɜ� ɡɚɞɧɟɣ� ɱɚɫɬɢ� ɭɫɬɚɧɨɜɤɢ�� ȿɫɥɢ� ɥɢɫɬ� ɛɭɦɚɝɢ� ɡɚɫɚɫɵɜɚɟɬɫɹ� ɜɧɭɬɪɶ��
ɜɟɧɬɢɥɹɬɨɪ�ɮɭɧɤɰɢɨɧɢɪɭɟɬ�ɩɪɚɜɢɥɶɧɨ��ɉɪɢ�ɨɬɤɪɵɜɚɧɢɢ�ɞɜɟɪɢ��ɜɟɧɬɢɥɹɬɨɪ�ɜɵɤɥɸɱɚɟɬɫɹ� 


 


13.4 Ɍɨɧɤɢɣ�ɝɚɡɨɜɵɣ�ɮɢɥɶɬɪ�ɞɥɹ�ɜɩɭɫɤɚ�ɝɚɡɚ 


ɂɫɩɨɥɶɡɭɟɦɵɣ� ɜ� ɩɪɨɰɟɫɫɟ� ɝɚɡ� ɩɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɩɪɨɯɨɞɢɬ� ɱɟɪɟɡ� ɬɨɧɤɢɣ� ɝɚɡɨɜɵɣ� ɮɢɥɶɬɪ�
�ɚɫɟɩɬɢɱɟɫɤɢɣ� ɮɢɥɶɬɪ�� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɮɢɥɶɬɪɚɰɢɢ� - 99���� ��� ɪɚɡɦɟɪ� ɱɚɫɬɢɰ� ����� �m). ɗɬɨɬ�
ɝɚɡɨɜɵɣ� ɮɢɥɶɬɪ� ɩɪɟɞɨɬɜɪɚɳɚɟɬ� ɫɤɨɩɥɟɧɢɟ� ɝɪɹɡɢ�� ɢɞɭɳɟɣ� ɢɡ� ɝɚɡɨɜɨɝɨ� ɛɚɥɥɨɧɚ� ɢɥɢ� ɬɪɭɛɨɤ�� ɜɨ�
ɜɯɨɞɧɵɯ�ɝɚɡɨɜɵɯ�ɤɥɚɩɚɧɚɯ�ɢ�ɲɥɚɧɝɚɯ��ɜɟɞɭɳɢɯ�ɜɨ�ɜɧɭɬɪɟɧɧɸɸ�ɤɚɦɟɪɭ�� 


ȿɫɥɢ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɝɚɡ� ɫ� ɱɢɫɬɨɬɨɣ� ɜ� ����� ��� ɦɵ� ɪɟɤɨɦɟɧɞɭɟɦ� ɦɟɧɹɬɶ� ɝɚɡɨɜɵɣ� ɮɢɥɶɬɪ� ɬɨɧɤɨɣ�
ɨɱɢɫɬɤɢ�ɪɚɡ�ɜ�ɝɨɞ��ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER��ȿɫɥɢ�ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɚɡɵ�ɫ�
ɦɟɧɶɲɟɣ�ɱɢɫɬɨɬɨɣ��ɢɧɬɟɪɜɚɥɵ�ɡɚɦɟɧɵ�ɦɨɝɭɬ�ɫɬɚɬɶ�ɤɨɪɨɱɟ� 
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13.5 Ɉɬɩɪɚɜɤɚ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɨɛɪɚɬɧɨ�%,1'(5�*PE+ 


ȿɫɥɢ�ȼɵ�ɨɬɫɵɥɚɟɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�BINDER ɨɛɪɚɬɧɨ�ɤ�ɩɪɨɢɡɜɨɞɢɬɟɥɸ�ɞɥɹ�ɪɟɦɨɧɬɚ�ɢɥɢ�ɩɨ�ɥɸɛɵɦ�
ɞɪɭɝɢɦ�ɩɪɢɱɢɧɚɦ��ɦɵ�ɩɪɢɦɟɦ�ɟɝɨ�ɬɨɥɶɤɨ�ɩɨɫɥɟ�ɩɪɟɞɴɹɜɥɟɧɢɹ�ɬɚɤ�ɧɚɡɵɜɚɟɦɨɝɨ�ɚɜɬɨɪɢɡɚɰɢɨɧɧɨɝɨ�
ɧɨɦɟɪɚ�� ɤɨɬɨɪɵɣ� ɞɨɥɠɟɧ� ɛɵɬɶ� ɩɨɥɭɱɟɧ� ɨɬɩɪɚɜɢɬɟɥɟɦ� ɡɚɪɚɧɟɟ�� Ɇɵ� ɫɨɨɛɳɢɦ� ȼɚɦ�
ɚɜɬɨɪɢɡɚɰɢɨɧɧɵɣ� ɧɨɦɟɪ� ɨɬɩɪɚɜɤɢ� ɩɨɫɥɟ� ɩɨɥɭɱɟɧɢɹ� ɨɬ� ȼɚɫ� ɡɚɹɜɥɟɧɢɹ� ɜ� ɩɢɫɶɦɟɧɧɨɦ� ɜɢɞɟ� ɨ�
ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɜɨɡɜɪɚɳɟɧɢɹ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɩɪɨɢɡɜɨɞɢɬɟɥɸ� ɢɥɢ� ɩɨ� ɬɟɥɟɮɨɧɭ� ȾɈ� ɨɬɩɪɚɜɤɢ�
ɨɛɨɪɭɞɨɜɚɧɢɹ� ɧɚɦ�� Ⱥɜɬɨɪɢɡɚɰɢɨɧɧɵɣ� ɧɨɦɟɪ� ɛɭɞɟɬ� ɩɪɢɫɜɨɟɧ� ɩɨɫɥɟ� ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ� ɫɥɟɞɭɸɳɟɣ�
ɢɧɮɨɪɦɚɰɢɢ� 


x Ɍɢɩ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ ɫɟɪɢɣɧɵɣ ɧɨɦɟɪ 


x Ⱦɚɬɚ�ɩɪɢɨɛɪɟɬɟɧɢɹ�ɨɛɨɪɭɞɨɜɚɧɢɹ 


x ɇɚɡɜɚɧɢɟ�ɢ�ɚɞɪɟɫ�ɞɢɥɟɪɚ��ɭ�ɤɨɬɨɪɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɛɵɥɨ�ɩɪɢɨɛɪɟɬɟɧɨ 


x Ɍɨɱɧɨɟ�ɨɩɢɫɚɧɢɟ�ɞɟɮɟɤɬɚ�ɢɥɢ�ɧɟɞɨɫɬɚɬɤɚ 


x ȼɚɲ�ɩɨɥɧɵɣ�ɚɞɪɟɫ��ɤɨɧɬɚɤɬɧɨɟ�ɥɢɰɨ�ɢ�ɜɪɟɦɹ��ɭɞɨɛɧɨɟ�ɞɥɹ�ɫɜɹɡɢ 


x Ɍɨɱɧɨɟ�ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ�BINDER 


x Ɂɚɩɨɥɧɟɧɧɵɣ�ɫɟɪɬɢɮɢɤɚɬ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɱɢɫɬɨɬɵ��ɝɥ��17���ɩɟɪɟɞɚɬɶ�ɩɨ�ɮɚɤɫɭ 


Ⱥɜɬɨɪɢɡɚɰɢɨɧɧɵɣ ɧɨɦɟɪ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɢɤɪɟɩɥɟɧ ɧɚ ɭɩɚɤɨɜɤɭ ɩɟɪɟɫɵɥɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 
ɜɢɞɧɨɟ ɦɟɫɬɨ ɢ ɛɵɬɶ ɱɟɬɤɨ ɩɪɨɩɢɫɚɧ ɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɞɨɤɭɦɟɧɬɚɯ. 


 
ɉɨ�ɫɨɨɛɪɚɠɟɧɢɹɦ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɦɵ�ɧɟ�ɦɨɠɟɦ�ɩɪɢɧɹɬɶ�ɨɛɨɪɭɞɨɜɚɧɢɟ��ɟɫɥɢ�ɨɧɨ�
ɨɬɩɪɚɜɥɟɧɨ�ɛɟɡ�ɚɜɬɨɪɢɡɚɰɢɨɧɧɨɝɨ�ɧɨɦɟɪɚ� 
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14. ɍɌɂɅɂɁȺɐɂə 


14.1 ɍɬɢɥɢɡɚɰɢɹ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɭɩɚɤɨɜɤɢ 


14.1.1 ȼɧɟɲɧɹɹ�ɭɩɚɤɨɜɤɚ 


ɍɩɚɤɨɜɤɚ Ɇɚɬɟɪɢɚɥ ɍɬɢɥɢɡɚɰɢɹ 


 


Ɋɟɦɧɢ�ɞɥɹ�ɮɢɤɫɚɰɢɢ�
ɭɩɚɤɨɜɤɢ�ɧɚ�ɩɥɚɬɮɨɪɦɟ�
�ɧɟɬ�ɢɡɨɛɪɚɠɟɧɢɹ� 


ɩɥɚɫɬɢɤ ɍɬɢɥɢɡɚɰɢɹ�
ɩɥɚɫɬɦɚɫɫ 


Ɍɪɚɧɫɩɨɪɬɧɚɹ�ɤɨɪɨɛɤɚ ɤɚɪɬɨɧ ɍɬɢɥɢɡɚɰɢɹ�ɛɭɦɚɝɢ 


ɇɚɩɨɥɧɟɧɢɟ��ɜɧɟɲɧɟɟ�
ɩɨɤɪɵɬɢɟ ɉɗ�ɩɟɧɚ ɍɬɢɥɢɡɚɰɢɹ�


ɩɥɚɫɬɦɚɫɫ 


ɉɨɦɨɳɧɢɤ�
ɩɪɢ�
ɜɵɧɨɫɟ 


 


ɤɚɪɬɨɧ ɍɬɢɥɢɡɚɰɢɹ�ɛɭɦɚɝɢ 


ɩɥɚɫɬɢɤ ɍɬɢɥɢɡɚɰɢɹ�
ɩɥɚɫɬɦɚɫɫ 


ɉɚɥɥɟɬɚ�ɛɟɡ�ɉɗ-ɩɟɧɨɜɨɝɨ�
ɧɚɩɨɥɧɢɬɟɥɹ 


ɉɗ�ɩɟɧɚ ɍɬɢɥɢɡɚɰɢɹ�
ɩɥɚɫɬɦɚɫɫ 


Ɇɚɫɫɢɜ�ɞɟɪɟɜɚ 
(IPPC 
ɫɬɚɧɞɚɪɬ� 


ɍɬɢɥɢɡɚɰɢɹ�ɞɟɪɟɜɚ 


 
 


14.1.2 ɍɩɚɤɨɜɤɚ�ɜɧɭɬɪɢ�ɨɛɨɪɭɞɨɜɚɧɢɹ 


ɍɩɚɤɨɜɤɚ Ɇɚɬɟɪɢɚɥ ɍɬɢɥɢɡɚɰɢɹ 
Ɂɚɳɢɬɚ�ɞɜɟɪɟɣ�ɢ�ɩɟɬɥɟɣ� ɉɗ�ɩɟɧɚ ɍɬɢɥɢɡɚɰɢɹ�ɩɥɚɫɬɦɚɫɫ 
Ʉɨɪɨɛɤɚ�ɞɥɹ�ɭɩɚɤɨɜɤɢ�
ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɪɬɨɧ ɍɬɢɥɢɡɚɰɢɹ�ɛɭɦɚɝɢ 


ɉɥɟɧɤɚ�ɜ�ɜɨɡɞɭɲɧɵɦɢ�
ɤɚɪɦɚɧɚɦɢ� ɉɗ�ɥɟɧɤɚ ɍɬɢɥɢɡɚɰɢɹ�ɩɥɚɫɬɦɚɫɫ 


ɍɩɚɤɨɜɤɚ�ɫɟɧɫɨɪɚ 
ɤɚɪɬɨɧ ɍɬɢɥɢɡɚɰɢɹ�ɛɭɦɚɝɢ 
ɉɗ�ɩɟɧɚ ɍɬɢɥɢɡɚɰɢɹ�ɩɥɚɫɬɦɚɫɫ 


ɍɩɚɤɨɜɤɚ�ɞɥɹ�ɢɧɫɬɪɭɤɰɢɢ�ɩɨ�
ɷɤɫɩɥɭɚɬɚɰɢɢ ɉɗ�ɥɟɧɤɚ ɍɬɢɥɢɡɚɰɢɹ�ɩɥɚɫɬɦɚɫɫ 


 


 
ȿɫɥɢ�ɭɬɢɥɢɡɚɰɢɹ�ɧɟ�ɜɨɡɦɨɠɧɚ��ɜɫɟ�ɭɩɚɤɨɜɨɱɧɵɟ�ɱɚɫɬɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɜɵɛɪɨɲɟɧɵ�ɤɚɤ�
ɨɛɵɱɧɵɣ�ɦɭɫɨɪ� 
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14.2 ȼɵɜɨɞ�ɢɡ�ɷɤɫɩɥɭɚɬɚɰɢɢ 


x ȼɵɤɥɸɱɢɬɟ�ɝɥɚɜɧɵɣ�ɩɟɪɟɤɥɸɱɚɬɟɥɶ��A1) ɢ�ɨɬɤɥɸɱɢɬɟ�ɢɧɤɭɛɚɬɨɪ�ɨɬ�ɷɥɟɤɬɪɨɫɟɬɢ�� 


x Ɉɬɤɥɸɱɢɬɟ� ɩɨɞɚɱɭ� CO2 ɢ� ɩɨɞɚɱɢ� O2 / N2 �ɞɥɹ� ɤɚɦɟɪ� ɫ� ɤɨɧɬɪɨɥɟɦ� O2). ɍɞɚɥɢɬɟ� ɝɚɡɨɜɵɟ�
ɩɨɞɫɨɟɞɢɧɟɧɢɹ� 


x ɉɨɡɜɨɥɶɬɟ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɟ�ɨɫɬɵɬɶ�ɜ�ɞɨɫɬɚɬɨɱɧɨɣ�ɦɟɪɟ�ɩɟɪɟɞ�ɭɞɚɥɟɧɢɟɦ�ɤɚɤɢɯ-ɥɢɛɨ�ɞɟɬɚɥɟɣ� 


x Ɋɟɡɟɪɜɭɚɪ�ɞɥɹ�ɜɨɞɵ�3HUPDGU\��ɧɟ�ɞɨɥɠɟɧ�ɨɫɬɚɜɚɬɶɫɹ�ɡɚɩɨɥɧɟɧɧɵɦ�ɜɨɞɨɣ��ɤɨɝɞɚ�ɢɧɤɭɛɚɬɨɪ�ɧɟ�
ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ�� ɂɧɚɱɟ� ɦɨɠɟɬ� ɩɪɨɢɡɨɣɬɢ� ɤɨɧɞɟɧɫɚɰɢɹ� ɧɚ� ɜɧɭɬɪɟɧɧɢɯ� ɩɨɜɟɪɯɧɨɫɬɹɯ�� ȼ� ɷɬɨɦ�
ɫɥɭɱɚɟ�� ɨɱɢɫɬɢɬɟ� ɢ� ɩɪɨɫɭɲɢɬɟ� ɢɧɤɭɛɚɬɨɪ� ɩɪɢ� ɨɬɤɪɵɬɵɯ� ɞɜɟɪɹɯ� ɜ� ɬɟɱɟɧɢɟ�� ɩɨ� ɤɪɚɣɧɟɣ� ɦɟɪɟ��
ɨɞɧɨɝɨ�ɱɚɫɚ�� ɩɟɪɟɞ� ɬɟɦ� ɤɚɤ� ɫɧɨɜɚ�ɜɜɟɫɬɢ�ɟɝɨ�ɜ� ɷɤɫɩɥɭɚɬɚɰɢɸ��Ʉɨɦɩɚɧɢɹ�BINDER ɪɟɤɨɦɟɧɞɭɟɬ�
ɨɫɭɳɟɫɬɜɢɬɶ�ɫɬɟɪɢɥɢɡɚɰɢɸ�ɭɫɬɚɧɨɜɤɢ�ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ�ɩɟɪɟɞ�ɜɜɨɞɨɦ�ɜ�ɷɤɫɩɥɭɚɬɚɰɢɸ� 


x ȼɪɟɦɟɧɧɵɣ�ɜɵɜɨɞ�ɢɡ�ɷɤɫɩɥɭɚɬɚɰɢɢ��ɋɦɨɬɪɢɬɟ�ɭɤɚɡɚɧɢɹ�ɩɨ�ɧɚɞɥɟɠɚɳɟɦɭ�ɯɪɚɧɟɧɢɸ��Ƚɥɚɜɚ�3.3). 


x Ɉɤɨɧɱɚɬɟɥɶɧɵɣ� ɜɵɜɨɞ� ɢɡ� ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɍɬɢɥɢɡɢɪɭɣɬɟ� ɭɫɬɚɧɨɜɤɭ� ɤɚɤ� ɨɩɢɫɚɧɨ� ɜ� ɝɥɚɜɚɯ� 14.3 - 
14.5. 


ɉɪɢ�ɩɟɪɟɡɚɩɭɫɤɟ�ɭɫɬɚɧɨɜɤɢ��ɩɨɠɚɥɭɣɫɬɚ��ɨɛɪɚɬɢɬɟ�ɜɧɢɦɚɧɢɟ�ɧɚ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɪɟɤɨɦɟɧɞɚɰɢɢ��
ɝɥ��5.3. 


 


14.3 ɍɬɢɥɢɡɚɰɢɹ�ɭɫɬɪɨɣɫɬɜɚ�ɜ�ɎɊȽ 


ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɞɢɪɟɤɬɢɜɨɣ� ��������ȿɋ ȿɜɪɨɩɟɣɫɤɨɝɨ�ɉɚɪɥɚɦɟɧɬɚ� ɢ�ɋɨɜɟɬɚ� ɩɨ� ɨɬɪɚɛɨɬɚɧɧɨɦɭ�
ɷɥɟɤɬɪɢɱɟɫɤɨɦɭ�ɢ�ɷɥɟɤɬɪɨɧɧɨɦɭ�ɨɛɨɪɭɞɨɜɚɧɢɸ��WEEE���ɨɛɨɪɭɞɨɜɚɧɢɟ�BINDER ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ�
ɤɚɤ� ©ɨɛɨɪɭɞɨɜɚɧɢɟ� ɞɥɹ� ɦɨɧɢɬɨɪɢɧɝɚ� ɢ� ɤɨɧɬɪɨɥɹ� �ɤɚɬɟɝɨɪɢɹ� ���� ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ� ɢɫɤɥɸɱɢɬɟɥɶɧɨ�
ɞɥɹ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹª��Ɉɧɨ�ɧɟ�ɞɨɥɠɧɨ�ɜɵɜɨɡɢɬɶɫɹ�ɜ�ɦɟɫɬɚ�ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɫɛɨɪɚ�
ɦɭɫɨɪɚ� 


CO2 ɢɧɤɭɛɚɬɨɪ� ɫɟɪɢɢ� ɋ%� ɧɨɫɢɬ� ɦɚɪɤɢɪɨɜɤɭ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɢ� ɷɥɟɤɬɪɨɧɧɨɝɨ�
ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ�ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ� ɞɥɹ� ɪɵɧɤɚ� ɫɬɪɚɧ� ȿɋ� ɩɨɫɥɟ� ���
ɚɜɝɭɫɬɚ������ɝɨɞɚ�ɢ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɪɚɡɦɟɳɟɧɨ�ɜ�ɫɩɟɰɢɚɥɶɧɨɦ�ɫɛɨɪɧɢɤɟ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫ� ɞɢɪɟɤɬɢɜɨɣ� ��������ȿɋ� ɨɛ� ɭɬɢɥɢɡɢɪɭɟɦɨɦ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɢ� ɷɥɟɤɬɪɨɧɧɨɦ�
ɨɛɨɪɭɞɨɜɚɧɢɢ� �:(((�� ɢ� ɧɟɦɟɰɤɢɦ� ɡɚɤɨɧɨɦ� ɨɛ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɢ� ɷɥɟɤɬɪɨɧɧɨɦ�
ɨɛɨɪɭɞɨɜɚɧɢɢ� �(OHNWUR- XQG� (OHNWURQLNJHUlWHJHVHW]�� (OHNWUR*��� :(((� ɦɚɪɤɢɪɨɜɤɚ: 
ɩɟɪɟɱɟɪɤɧɭɬɵɣ�ɦɭɫɨɪɧɵɣ�ɤɨɧɬɟɣɧɟɪ�ɧɚ�ɤɨɥɟɫɢɤɚɯ�ɫ�ɩɨɥɨɫɨɣ�ɜɧɢɡɭ��ɑɚɫɬɶ�ɦɚɬɟɪɢɚɥɨɜ�
ɞɨɥɠɧɚ�ɛɵɬɶ�ɩɟɪɟɪɚɛɨɬɚɧɚ�ɜ�ɰɟɥɹɯ�ɡɚɳɢɬɵ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ� 


 


ɉɨɫɥɟ�ɨɤɨɧɱɚɧɢɹ�ɭɬɢɥɢɡɚɰɢɢ�ɪɚɫɩɨɪɹɞɢɬɟɫɶ�ɨɛɨɪɭɞɨɜɚɧɢɟɦ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɧɟɦɟɰɤɢɦ�ɡɚɤɨɧɨɦ�
ɨɛ�ɷɥɟɤɬɪɢɱɟɫɤɨɦ�ɢ�ɷɥɟɤɬɪɨɧɧɨɦ�ɨɛɨɪɭɞɨɜɚɧɢɢ��(OHNWUR- XQG�(OHNWURQLNJHUlWHJHVHW]��(OHNWUR*��ɨɬ����
ɦɚɪɬɚ������ɝɨɞɚ��%*%O��,�S������ɢɥɢ�ɫɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�ɨɬɞɟɥɨɦ�%,1'(5��ɤɨɬɨɪɵɣ�ɨɪɝɚɧɢɡɭɟɬ�
ɜɵɜɨɡ� ɢ� ɭɧɢɱɬɨɠɟɧɢɟ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɧɟɦɟɰɤɢɦ� ɡɚɤɨɧɨɦ� ɨɛ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɢ�
ɷɥɟɤɬɪɨɧɧɨɦ� ɨɛɨɪɭɞɨɜɚɧɢɢ� �(OHNWUR- XQG� (OHNWURQLNJHUlWHJHVHW]�� (OHNWUR*�� ɨɬ� ��� ɦɚɪɬɚ� ����� ɝɨɞɚ��
BGBl. I p. 762 


 


ȼɇɂɆȺɇɂȿ 
ɇɟɫɨɛɥɸɞɟɧɢɟ�ɞɟɣɫɬɜɭɸɳɟɝɨ�ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ� 
� ɇȿ�ɜɵɛɪɚɫɵɜɚɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�%,1'(5�ɜ�ɦɟɫɬɚɯ�ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɫɛɨɪɚ�ɨɬɯɨɞɨɜ� 
¾ Ⱦɥɹ�ɭɧɢɱɬɨɠɟɧɢɹ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɨɛɪɚɬɢɬɟɫɶ�ɜ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɭɸ�ɤɨɦɩɚɧɢɸ��


ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɭɸ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɧɟɦɟɰɤɢɦ�ɡɚɤɨɧɨɦ�ɨɛ�ɷɥɟɤɬɪɢɱɟɫɤɨɦ�ɢ�
ɷɥɟɤɬɪɨɧɧɨɦ�ɨɛɨɪɭɞɨɜɚɧɢɢ��Elektro- und Elektronikgerätegesetz, ElektroG��ɨɬ����
ɦɚɪɬɚ������ɝɨɞɚ��BGBl. I p. 762 
ɢɥɢ 


¾ ɋɜɹɠɢɬɟɫɶ ɫ ɨɬɞɟɥɨɦ ɫɟɪɜɢɫɚ BINDER ɩɨ ɩɨɜɨɞɭ ɭɧɢɱɬɨɠɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɉɛɳɢɟ ɭɫɥɨɜɢɹ ɩɥɚɬɟɠɟɣ ɢ ɞɨɫɬɚɜɤɢ ɤɨɦɩɚɧɢɢ BINDER GmbH ɩɪɢɦɟɧɹɸɬɫɹ, 
ɤɨɬɨɪɵɟ ɛɵɥɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɜ ɦɨɦɟɧɬ ɩɪɢɨɛɪɟɬɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ɋɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɟ� ɤɨɦɩɚɧɢɢ� ɪɚɡɛɢɪɚɸɬ� ɨɬɫɥɭɠɢɜɲɟɟ� ɨɛɨɪɭɞɨɜɚɧɢɟ� BINDER ɧɚ� ɫɨɫɬɚɜɧɵɟ�
ɱɚɫɬɢ�ɞɥɹ�ɩɟɪɟɪɚɛɨɬɤɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɞɢɪɟɤɬɢɜɨɣ���������ȿɋ��ȼɨ�ɢɡɛɟɠɚɧɢɟ�ɩɪɢɱɢɧɟɧɢɹ�ɜɪɟɞɚ�
ɡɞɨɪɨɜɶɸ� ɩɟɪɫɨɧɚɥɚ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɤɨɦɩɚɧɢɢ�� ɨɫɜɨɛɨɞɢɬɟ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ɨɬ� ɬɨɤɫɢɱɧɵɯ��
ɢɧɮɟɤɰɢɨɧɧɵɯ�ɢɥɢ�ɪɚɞɢɨɚɤɬɢɜɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�� 


 
ɉɨɥɶɡɨɜɚɬɟɥɶ� ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� ɡɚ� ɨɫɜɨɛɨɠɞɟɧɢɟ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɨɬ� ɬɨɤɫɢɱɧɵɯ��
ɢɧɮɟɤɰɢɨɧɧɵɯ� ɢɥɢ� ɪɚɞɢɨɚɤɬɢɜɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɞɨ� ɩɟɪɟɞɚɱɢ� ɟɝɨ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�
ɤɨɦɩɚɧɢɢ� 
x Ⱦɨ�ɩɟɪɟɞɚɱɢ�ɧɚ�ɭɧɢɱɬɨɠɟɧɢɟ��ɨɱɢɫɬɢɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɨɬ�ɥɸɛɵɯ�ɬɨɤɫɢɱɧɵɯ�ɜɟɳɟɫɬɜ�� 


x Ⱦɨ�ɩɟɪɟɞɚɱɢ�ɧɚ�ɭɧɢɱɬɨɠɟɧɢɟ��ɩɪɨɞɟɡɢɧɮɢɰɢɪɭɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɨɬ�ɜɫɟɯ�ɜɨɡɦɨɠɧɵɯ�
ɢɫɬɨɱɧɢɤɨɜ� ɡɚɪɚɠɟɧɢɹ�� Ɉɛɪɚɳɚɟɦ� ɜɧɢɦɚɧɢɟ�� ɱɬɨ� ɢɫɬɨɱɧɢɤɢ� ɢɧɮɟɤɰɢɢ� ɦɨɝɭɬ�
ɪɚɫɩɨɥɚɝɚɬɶɫɹ�ɢ�ɧɚ�ɜɧɟɲɧɢɯ�ɞɟɬɚɥɹɯ�ɨɛɨɪɭɞɨɜɚɧɢɹ� 


x ȿɫɥɢ� ȼɵ� ɧɟ� ɦɨɠɟɬɟ� ɛɟɡɨɩɚɫɧɨ� ɭɞɚɥɢɬɶ� ɜɫɟ� ɬɨɤɫɢɱɧɵɟ� ɜɟɳɟɫɬɜɚ� ɢ� ɢɫɬɨɱɧɢɤɢ�
ɢɧɮɟɤɰɢɢ�� ɭɧɢɱɬɨɠɚɣɬɟ ɨɛɨɪɭɞɨɜɚɧɢɟ� ɤɚɤ� ©ɨɫɨɛɟɧɧɨɟª� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�
ɧɚɰɢɨɧɚɥɶɧɵɦ�ɡɚɤɨɧɨɦ� 


x Ɂɚɩɨɥɧɢɬɟ� ɫɟɪɬɢɮɢɤɚɬ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɱɢɫɬɨɬɵ� �Ƚɥɚɜɚ19�� ɢ� ɩɪɢɥɨɠɢɬɟ� ɟɝɨ� ɤ�
ɨɛɨɪɭɞɨɜɚɧɢɸ� 


 


 


 


 ɈɋɌɈɊɈɀɇɈ 
Ɂɚɝɪɹɡɧɟɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɬɨɤɫɢɱɧɵɦɢ��ɢɧɮɟɤɰɢɨɧɧɵɦɢ�ɢɥɢ�ɪɚɞɢɨɚɤɬɢɜɧɵɦɢ�
ɦɚɬɟɪɢɚɥɚɦɢ� 
Ɉɩɚɫɧɨɫɬɶ�ɢɧɬɨɤɫɢɤɚɰɢɢ� 
Ɉɩɚɫɧɨɫɬɶ�ɡɚɪɚɠɟɧɢɹ�ɢɧɮɟɤɰɢɟɣ� 
� ɇɂɄɈȽȾȺ�ɧɟ�ɩɟɪɟɞɚɜɚɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɫ�ɬɨɤɫɢɱɧɵɦɢ�ɫɭɛɫɬɚɧɰɢɹɦɢ�ɢɥɢ�


ɢɫɬɨɱɧɢɤɚɦɢ�ɢɧɮɟɤɰɢɢ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɤɨɦɩɚɧɢɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�
ɞɢɪɟɤɬɢɜɨɣ���������(&� 


¾ Ⱦɨ�ɭɧɢɱɬɨɠɟɧɢɹ��ɭɞɚɥɢɬɟ�ɢɡ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɬɨɤɫɢɱɧɵɟ�ɫɭɛɫɬɚɧɰɢɢ�ɢ�ɢɫɬɨɱɧɢɤɢ�
ɢɧɮɟɤɰɢɢ� 


¾ ɍɧɢɱɬɨɠɟɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ��ɤɨɬɨɪɵɟ�ȼɵ�ɧɟ�ɦɨɠɟɬɟ�ɛɟɡɨɩɚɫɧɨ�ɨɱɢɫɬɢɬɶ�ɨɬ�
ɬɨɤɫɢɱɟɫɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢ�ɢɫɬɨɱɧɢɤɨɜ�ɢɧɮɟɤɰɢɢ��ɞɨɥɠɧɨ�ɩɪɨɢɫɯɨɞɢɬɶ�ɩɨ�
ɩɪɨɰɟɞɭɪɟ��ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ�ɧɚɰɢɨɧɚɥɶɧɵɦ�ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ�ɞɥɹ�
ɫɩɟɰɢɚɥɶɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ� 


 


14.4 ɍɬɢɥɢɡɚɰɢɹ�ɭɫɬɪɨɣɫɬɜɚ�ɜ�ɝɨɫɭɞɚɪɫɬɜɚɯ-ɱɥɟɧɚɯ�ȿɜɪɨɩɟɣɫɤɨɝɨ�ɋɨɸɡɚ��ɡɚ�
ɢɫɤɥɸɱɟɧɢɟɦ�ɎɊȽ 


ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɞɢɪɟɤɬɢɜɨɣ� ��������ȿȼ� ȿɜɪɨɩɟɣɫɤɨɝɨ� ɉɚɪɥɚɦɟɧɬɚ� ɢ�ɋɨɜɟɬɚ� ɩɨ� ɨɬɪɚɛɨɬɚɧɧɨɦɭ�
ɷɥɟɤɬɪɢɱɟɫɤɨɦɭ�ɢ�ɷɥɟɤɬɪɨɧɧɨɦɭ�ɨɛɨɪɭɞɨɜɚɧɢɸ��WEEE���ɨɛɨɪɭɞɨɜɚɧɢɟ�BINDER ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ�
ɤɚɤ� ©ɨɛɨɪɭɞɨɜɚɧɢɟ� ɞɥɹ� ɦɨɧɢɬɨɪɢɧɝɚ� ɢ� ɤɨɧɬɪɨɥɹ� �ɤɚɬɟɝɨɪɢɹ� ���� ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ� ɢɫɤɥɸɱɢɬɟɥɶɧɨ�
ɞɥɹ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹª��Ɉɧɨ�ɧɟ�ɞɨɥɠɧɨ�ɜɵɜɨɡɢɬɶɫɹ�ɜ�ɦɟɫɬɚ�ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɫɛɨɪɚ�
ɦɭɫɨɪɚ� 


CO2 ɢɧɤɭɛɚɬɨɪ� ɫɟɪɢɢ� ɋ� ���� ɧɨɫɢɬ� ɦɚɪɤɢɪɨɜɤɭ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɢ� ɷɥɟɤɬɪɨɧɧɨɝɨ�
ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ�ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ� ɞɥɹ� ɪɵɧɤɚ� ɫɬɪɚɧ� ȿɋ� ɩɨɫɥɟ� ���
ɚɜɝɭɫɬɚ������ɝɨɞɚ�ɢ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɪɚɡɦɟɳɟɧɨ�ɜ�ɫɩɟɰɢɚɥɶɧɨɦ�ɫɛɨɪɧɢɤɟ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫ� ɞɢɪɟɤɬɢɜɨɣ� ��������ȿɋ� ɨɛ� ɭɬɢɥɢɡɢɪɭɟɦɨɦ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɢ� ɷɥɟɤɬɪɨɧɧɨɦ�
ɨɛɨɪɭɞɨɜɚɧɢɢ� �:(((�� ɢ� ɧɟɦɟɰɤɢɦ� ɡɚɤɨɧɨɦ� ɨɛ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɢ� ɷɥɟɤɬɪɨɧɧɨɦ�
ɨɛɨɪɭɞɨɜɚɧɢɢ� �(OHNWUR- XQG� (OHNWURQLNJHUlWHJHVHW]�� (OHNWUR*��� :(((� ɦɚɪɤɢɪɨɜɤɚ��
ɩɟɪɟɱɟɪɤɧɭɬɵɣ�ɦɭɫɨɪɧɵɣ�ɤɨɧɬɟɣɧɟɪ�ɧɚ�ɤɨɥɟɫɢɤɚɯ�ɫ�ɩɨɥɨɫɨɣ�ɜɧɢɡɭ�� 


ɉɨɫɥɟ� ɨɤɨɧɱɚɧɢɹ� ɩɪɨɰɟɫɫɚ� ɭɬɢɥɢɡɚɰɢɢ�� ɭɜɟɞɨɦɢɬɟ� ɞɢɫɬɪɢɛɶɸɬɨɪɚ�� ɤɨɬɨɪɵɣ� ɩɪɨɞɚɥ�
ȼɚɦ� ɨɛɨɪɭɞɨɜɚɧɢɟ�� ɢ� ɨɧ� ɡɚɛɟɪɟɬ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ɢ� ɭɧɢɱɬɨɠɢɬ� ɟɝɨ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�
ɞɢɪɟɤɬɢɜɨɣ� ��������ȿɋ� ɨɬ� ��� ɹɧɜɚɪɹ� ����� ɝɨɞɚ� ɨɛ� ɭɬɢɥɢɡɢɪɭɟɦɨɦ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɢ�
ɷɥɟɤɬɪɨɧɧɨɦ�ɨɛɨɪɭɞɨɜɚɧɢɢ��:(((�� 
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ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ɇɟɫɨɛɥɸɞɟɧɢɟ�ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ� 
� ɇȿ�ɜɵɛɪɚɫɵɜɚɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�%,1'(5�ɜ�ɦɟɫɬɚɯ�ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɫɛɨɪɚ�ɨɬɯɨɞɨɜ� 
¾ Ⱦɥɹ�ɭɧɢɱɬɨɠɟɧɢɹ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɨɛɪɚɬɢɬɟɫɶ�ɜ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɭɸ�ɤɨɦɩɚɧɢɸ��


ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɭɸ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɞɢɪɟɤɬɢɜɨɣ���������ȿɋ��ɤɨɧɜɟɪɬɢɪɨɜɚɧɧɨɣ�
ɜ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɡɚɤɨɧ�� 
ɢɥɢ 


¾ ɉɪɨɢɧɫɬɪɭɤɬɢɪɭɣɬɟ ɞɢɫɬɪɢɛɶɸɬɨɪɚ, ɤɨɬɨɪɵɣ ɩɪɨɞɚɥ ȼɚɦ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɭɧɢɱɬɨɠɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɉɪɢ ɷɬɨɦ ɞɟɣɫɬɜɭɸɬ ɫɨɝɥɚɲɟɧɢɹ, ɞɨɫɬɢɝɧɭɬɵɟ ɫ 
ɞɢɫɬɪɢɛɶɸɬɨɪɨɦ ɩɪɢ ɩɪɢɨɛɪɟɬɟɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɧɚɩɪɢɦɟɪ, ɨɛɳɢɟ ɭɫɥɨɜɢɹ 
ɩɥɚɬɟɠɟɣ ɢ ɩɨɫɬɚɜɤɢ) 


¾ ȿɫɥɢ ȼɚɲ ɞɢɫɬɪɢɛɶɸɬɨɪ ɧɟ ɜ ɫɨɫɬɨɹɧɢɢ ɡɚɛɪɚɬɶ ɢ ɭɧɢɱɬɨɠɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɩɨɠɚɥɭɣɫɬɚ, ɫɜɹɠɢɬɟɫɶ ɫ ɫɟɪɜɢɫɧɵɦ ɨɬɞɟɥɨɦ BINDER. 


ɞɥɹ� ɩɟɪɟɪɚɛɨɬɤɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɞɢɪɟɤɬɢɜɨɣ� ��������ȿɋ�� ȼɨ� ɢɡɛɟɠɚɧɢɟ� ɩɪɢɱɢɧɟɧɢɹ� ɜɪɟɞɚ�
ɡɞɨɪɨɜɶɸ� ɩɟɪɫɨɧɚɥɚ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɤɨɦɩɚɧɢɢ�� ɨɫɜɨɛɨɞɢɬɟ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ɨɬ� ɬɨɤɫɢɱɧɵɯ��
ɢɧɮɟɤɰɢɨɧɧɵɯ�ɢɥɢ�ɪɚɞɢɨɚɤɬɢɜɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ� 


 
ɉɨɥɶɡɨɜɚɬɟɥɶ�ɧɟɫɟɬ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɡɚ�ɨɫɜɨɛɨɠɞɟɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɨɬ�ɬɨɤɫɢɱɧɵɯ��
ɢɧɮɟɤɰɢɨɧɧɵɯ�ɢɥɢ�ɪɚɞɢɨɚɤɬɢɜɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɞɨ�ɩɟɪɟɞɚɱɢ�ɟɝɨ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�
ɤɨɦɩɚɧɢɢ� 
x Ⱦɨ�ɩɟɪɟɞɚɱɢ�ɧɚ�ɭɧɢɱɬɨɠɟɧɢɟ��ɨɱɢɫɬɢɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɨɬ�ɥɸɛɵɯ�ɬɨɤɫɢɱɧɵɯ�ɜɟɳɟɫɬɜ�� 


x Ⱦɨ�ɩɟɪɟɞɚɱɢ�ɧɚ�ɭɧɢɱɬɨɠɟɧɢɟ��ɩɪɨɞɟɡɢɧɮɢɰɢɪɭɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɨɬ�ɜɫɟɯ�ɜɨɡɦɨɠɧɵɯ�
ɢɫɬɨɱɧɢɤɨɜ� ɡɚɪɚɠɟɧɢɹ�� Ɉɛɪɚɳɚɟɦ� ɜɧɢɦɚɧɢɟ�� ɱɬɨ� ɢɫɬɨɱɧɢɤɢ� ɢɧɮɟɤɰɢɢ� ɦɨɝɭɬ�
ɪɚɫɩɨɥɚɝɚɬɶɫɹ�ɢ�ɧɚ�ɜɧɟɲɧɢɯ�ɞɟɬɚɥɹɯ�ɨɛɨɪɭɞɨɜɚɧɢɹ� 


x ȿɫɥɢ� ȼɵ� ɧɟ� ɦɨɠɟɬɟ� ɛɟɡɨɩɚɫɧɨ� ɭɞɚɥɢɬɶ� ɜɫɟ� ɬɨɤɫɢɱɧɵɟ� ɜɟɳɟɫɬɜɚ� ɢ� ɢɫɬɨɱɧɢɤɢ�
ɢɧɮɟɤɰɢɢ�� ɭɧɢɱɬɨɠɚɣɬɟ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ɤɚɤ� ©ɨɫɨɛɟɧɧɨɟª� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�
ɧɚɰɢɨɧɚɥɶɧɵɦ�ɡɚɤɨɧɨɦ� 


x Ɂɚɩɨɥɧɢɬɟ� ɫɟɪɬɢɮɢɤɚɬ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɱɢɫɬɨɬɵ� �Ƚɥɚɜɚ� 17�� ɢ� ɩɪɢɥɨɠɢɬɟ� ɟɝɨ� ɤ�
ɨɛɨɪɭɞɨɜɚɧɢɸ� 


 


 


 


 ɈɋɌɈɊɈɀɇɈ 
Ɂɚɝɪɹɡɧɟɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɬɨɤɫɢɱɧɵɦɢ��ɢɧɮɟɤɰɢɨɧɧɵɦɢ�ɢɥɢ�ɪɚɞɢɨɚɤɬɢɜɧɵɦɢ�
ɦɚɬɟɪɢɚɥɚɦɢ� 
Ɉɩɚɫɧɨɫɬɶ�ɢɧɬɨɤɫɢɤɚɰɢɢ� 
Ɉɩɚɫɧɨɫɬɶ�ɡɚɪɚɠɟɧɢɹ�ɢɧɮɟɤɰɢɟɣ� 
� ɇɂɄɈȽȾȺ�ɧɟ�ɩɟɪɟɞɚɜɚɣɬɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɫ�ɬɨɤɫɢɱɧɵɦɢ�ɫɭɛɫɬɚɧɰɢɹɦɢ�ɢɥɢ�


ɢɫɬɨɱɧɢɤɚɦɢ�ɢɧɮɟɤɰɢɢ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɤɨɦɩɚɧɢɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�
ɞɢɪɟɤɬɢɜɨɣ���������(&� 


¾ Ⱦɨ�ɭɧɢɱɬɨɠɟɧɢɹ��ɭɞɚɥɢɬɟ�ɢɡ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɬɨɤɫɢɱɧɵɟ�ɫɭɛɫɬɚɧɰɢɢ�ɢ�ɢɫɬɨɱɧɢɤɢ�
ɢɧɮɟɤɰɢɢ� 


¾ ɍɧɢɱɬɨɠɟɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ��ɤɨɬɨɪɵɟ�ȼɵ�ɧɟ�ɦɨɠɟɬɟ�ɛɟɡɨɩɚɫɧɨ�ɨɱɢɫɬɢɬɶ�ɨɬ�
ɬɨɤɫɢɱɟɫɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢ ɢɫɬɨɱɧɢɤɨɜ�ɢɧɮɟɤɰɢɢ��ɞɨɥɠɧɨ�ɩɪɨɢɫɯɨɞɢɬɶ�ɩɨ�
ɩɪɨɰɟɞɭɪɟ��ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ�ɧɚɰɢɨɧɚɥɶɧɵɦ�ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ�ɞɥɹ�
ɫɩɟɰɢɚɥɶɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ� 
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14.5 ɍɬɢɥɢɡɚɰɢɹ�ɭɫɬɪɨɣɫɬɜɚ�ɜ�ɫɬɪɚɧɚɯ��ɧɟ�ɹɜɥɹɸɳɢɯɫɹ�ɱɥɟɧɚɦɢ�EC 


 


 


ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 
ȼɥɢɹɧɢɟ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ 
¾ Ⱦɥɹ�ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ�ɜɵɜɨɞɚ�ɢɡ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɢ�ɭɬɢɥɢɡɚɰɢɢ�CO2 ɢɧɤɭɛɚɬɨɪɚ��


ɩɨɠɚɥɭɣɫɬɚ��ɫɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɨɦ�BINDER. 
¾ ɂɡɭɱɢɬɟ�ɩɪɚɜɢɥɚ�ɭɬɢɥɢɡɚɰɢɢ��ɨɩɢɫɚɧɧɵɟ�ɜ�ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɟ�ɩɨ�ɡɚɳɢɬɟ�


ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ� 


Ƚɥɚɜɧɵɣ�ɳɢɬ�&22 ɢɧɤɭɛɚɬɨɪɚ�ɫɨɞɟɪɠɢɬ�ɥɢɬɢɟɜɵɟ�ɷɥɟɦɟɧɬɵ��ɍɬɢɥɢɡɢɪɭɣɬɟ�ɳɢɬ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�
ɩɨɥɨɠɟɧɢɹɦɢ�ɧɚɰɢɨɧɚɥɶɧɨɝɨ�ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ� 


 


15. ɇɟɩɨɥɚɞɤɢ 


Ɉɩɢɫɚɧɢɟ ȼɨɡɦɨɠɧɚɹ�ɩɪɢɱɢɧɚ Ɇɟɪɵ�ɞɥɹ�ɭɫɬɪɚɧɟɧɢɹ 
ɇɚɝɪɟɜ 


Ɍɟɦɩɟɪɚɬɭɪɚ�ɜɧɭɬɪɢ�ɫɥɢɲɤɨɦ�
ɜɵɫɨɤɚɹ��ȼɵɜɨɞɢɬɫɹ�
ɫɨɨɛɳɟɧɢɟ�³7(03(5$785(”. 


ɋɥɢɲɤɨɦ�ɦɚɥɟɧɶɤɚɹ�ɪɚɡɧɢɰɚ�
ɦɟɠɞɭ�ɡɚɞɚɧɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɨɣ�ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ�ɨɤɪɭɠɚɸɳɟɣ�
ɫɪɟɞɵ. 


Ɋɚɡɧɢɰɚ�ɦɟɠɞɭ�ɡɚɞɚɧɧɨɣ�
ɬɟɦɩɟɪɚɬɭɪɨɣ�ɢ�ɬɟɦɩɟɪɚɬɭɪɨɣ�
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��ɞɨɥɠɧɚ�
ɛɵɬɶ�ɩɨ�ɦɟɧɶɲɟɣ�ɦɟɪɟ 5 °C 
(CB 53), 7 °C (CB 150 / CB 210). 


Ɍɟɦɩɟɪɚɬɭɪɚ�ɜɧɭɬɪɢ�ɫɥɢɲɤɨɦ�
ɧɢɡɤɚɹ��ȼɵɜɨɞɢɬɫɹ�ɫɨɨɛɳɟɧɢɟ�
³7(03(5$785(”. 


Ⱦɜɟɪɢ�ɧɟ�ɡɚɤɪɵɬɵ� ɉɥɨɬɧɨ�ɡɚɤɪɨɣɬɟ�ɞɜɟɪɶ�
ɢɧɤɭɛɚɬɨɪɚ� 


ɍɩɥɨɬɧɢɬɟɥɢ�ɞɜɟɪɢ�ɧɟɢɫɩɪɚɜɟɧ� Ɂɚɦɟɧɢɬɟ�ɭɩɥɨɬɧɢɬɟɥɢ�ɞɜɟɪɢ� 


Ʉɨɧɬɪɨɥɥɟɪ�ɧɟɢɫɩɪɚɜɟɧ� 


ɉɪɨɜɟɪɶɬɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɤɨɧɬɪɨɥɥɟɪɚ�
�Ⱥɜɚɪɢɣɧɚɹ�ɢɧɞɢɤɚɰɢɹ�
ɫɨɝɥɚɫɧɨ�ɝɥ��8). 


Ʉɚɦɟɪɚ�ɧɚɝɪɟɜɚɟɬɫɹ�
ɧɟɩɪɟɪɵɜɧɨ��ɡɚɞɚɧɧɨɟ�
ɡɧɚɱɟɧɢɟ�ɧɟ�ɭɞɟɪɠɢɜɚɟɬɫɹ� 


Ʉɨɧɬɪɨɥɥɟɪ�ɧɟɢɫɩɪɚɜɟɧ� 
ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 


Ⱦɚɬɱɢɤ�3W�����ɧɟɢɫɩɪɚɜɟɧ� 
ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɟ�ɪɟɥɟ�
ɧɟɢɫɩɪɚɜɧɨ� 


Ʉɨɧɬɪɨɥɥɟɪ�ɧɟ�ɨɬɪɟɝɭɥɢɪɨɜɚɧ� Ɉɬɤɚɥɢɛɪɭɣɬɟ�ɢ�ɨɬɪɟɝɭɥɢɪɭɣɬɟ�
ɤɨɧɬɪɨɥɥɟɪ� 


Ʉɚɦɟɪɚ�ɧɟ�ɧɚɝɪɟɜɚɟɬɫɹ� 


ɇɚɝɪɟɜɚɬɟɥɶɧɵɣ�ɷɥɟɦɟɧɬ�
ɧɟɢɫɩɪɚɜɟɧ� ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�


ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɟ�ɪɟɥɟ�
ɧɟɢɫɩɪɚɜɧɨ� 


Ʉɚɦɟɪɚ�ɧɟ�ɧɚɝɪɟɜɚɟɬɫɹ�ɩɪɢ�
ɜɤɥɸɱɟɧɢɢ�ɤɚɦɟɪɵ�� 
Ɋɟɚɝɢɪɭɟɬ�ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ�
ɤɨɧɬɪɨɥɥɟɪ� 


Ⱦɨɫɬɢɝɧɭɬ�ɬɟɦɩɟɪɚɬɭɪɧɵɣ�
ɩɪɟɞɟɥ��ɍɫɬɚɧɨɜɤɚ�ɭɫɬɪɨɣɫɬɜɚ�
ɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɡɚɳɢɬɵ��ɝɥ��7.2) 
ɫɥɢɲɤɨɦ�ɧɢɡɤɚɹ� 


ɉɨɡɜɨɥɶɬɟ�ɤɚɦɟɪɟ�ɨɫɬɵɬɶ�ɢ�
ɧɚɠɦɢɬɟ�ɤɧɨɩɤɭ�RESET 
ɤɨɧɬɪɨɥɥɟɪɚ�0%���ɉɪɢ�
ɧɟɨɛɯɨɞɢɦɨɫɬɢ��ɜɵɛɟɪɢɬɟ�
ɩɨɞɯɨɞɹɳɭɸ�ɩɪɟɞɟɥɶɧɭɸ�
ɜɟɥɢɱɢɧɭ� 


Ʉɨɧɬɪɨɥɥɟɪ�ɧɟɢɫɩɪɚɜɟɧ� 
ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. ɍɫɬɪɨɣɫɬɜɨ�ɬɟɦɩɟɪɚɬɭɪɧɨɣ�


ɡɚɳɢɬɵ��ɝɥ��7.2��ɧɟɢɫɩɪɚɜɧɨ� 
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Ɉɩɢɫɚɧɢɟ ȼɨɡɦɨɠɧɚɹ�ɩɪɢɱɢɧɚ Ɇɟɪɵ�ɞɥɹ�ɭɫɬɪɚɧɟɧɢɹ 
ɇɚɝɪɟɜ (ɩɪɨɞɨɥɠɟɧɢɟ) 


ɍɫɬɚɧɨɜɤɚ�ɩɨɫɬɨɹɧɧɨ�
ɨɬɤɥɸɱɚɟɬɫɹ��ɬɚɤɠɟ�ɩɪɢ�
ɧɚɠɚɬɢɢ�ɤɧɨɩɤɢ�ɪɟɠɢɦɚ�
ɨɠɢɞɚɧɢɹ��ɝɥɚɜɧɵɣ�
ɩɟɪɟɤɥɸɱɚɬɟɥɶ��A���ɜ�
ɩɨɥɨɠɟɧɢɢ�³I”). 


Ɋɟɚɝɢɪɭɟɬ�ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɟ�
ɭɫɬɪɨɣɫɬɜɨ�ɩɪɟɜɵɲɟɧɢɹ�
ɬɟɦɩɟɪɚɬɭɪɵ��ɤɥɚɫɫ�����
ɇɨɦɢɧɚɥɶɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�
ɩɪɟɜɵɲɟɧɚ�ɧɚ�����ɢɡ-ɡɚ�
ɧɟɢɫɩɪɚɜɧɨɫɬɢ�ɭɫɬɚɧɨɜɤɢ� 


ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 


ɋɪɚɛɨɬɚɥ�ɦɢɧɢɚɬɸɪɧɵɣ�ɩɥɚɜɤɢɣ�
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ��Ƚɥɚɜɚ�7.1). 


Ɂɚɦɟɧɢɬɟ�ɩɥɚɜɤɢɣ�
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ�ɬɢɩɨɦ��x��ɦɦ��
ɩɨɥɭ�ɡɚɦɟɞɥɟɧɧɵɣ���A �ɧɟ�
ɜɟɪɫɢɢ�cUL���ȿɫɥɢ�ɬɨɥɶɤɨ�ɱɬɨ�
ɭɫɬɚɧɨɜɥɟɧɧɵɣ�ɩɥɚɜɤɢɣ�
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ�ɜɧɨɜɶ�
ɫɪɚɛɚɬɵɜɚɟɬ��ɫɭɳɟɫɬɜɭɟɬ�
ɤɨɪɨɬɤɨɟ�ɡɚɦɵɤɚɧɢɟ��ɫɜɹɠɢɬɟɫɶ�
ɫ�ɫɟɪɜɢɫɧɵɦ�ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�
BINDER. 


Ɍɟɦɩɟɪɚɬɭɪɚ�ɜɧɭɬɪɢ�ɫɥɢɲɤɨɦ�
ɜɵɫɨɤɚɹ��ȼɵɜɨɞɢɬɫɹ�
ɫɨɨɛɳɟɧɢɟ�³7(03(5$785( 
/,0,7”. 


ɍɫɬɚɧɨɜɤɢ�ɭɫɬɪɨɣɫɬɜɚ�
ɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɡɚɳɢɬɵ�ɫɥɢɲɤɨɦ�
ɜɵɫɨɤɢɟ� 


ɉɪɨɜɟɪɶɬɟ�ɭɫɬɚɧɨɜɤɢ�
ɭɫɬɪɨɣɫɬɜɚ�ɬɟɦɩɟɪɚɬɭɪɧɨɣ�
ɡɚɳɢɬɵ��ȼɵɛɟɪɢɬɟ�ɩɨɞɯɨɞɹɳɭɸ�
ɩɪɟɞɟɥɶɧɭɸ�ɜɟɥɢɱɢɧɭ��ɝɥ��7.2). 


Ɋɟɚɝɢɪɭɟɬ�ɭɫɬɪɨɣɫɬɜɨ�
ɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɡɚɳɢɬɵ��
ȼɵɜɨɞɢɬɫɹ�ɫɨɨɛɳɟɧɢɟ�
7(03(5$785( /,0,7”. 


Ȼɵɥɚ�ɞɨɫɬɢɝɧɭɬɚ�ɜɵɛɪɚɧɧɚɹ�
ɩɪɟɞɟɥɶɧɚɹ�ɜɟɥɢɱɢɧɚ� 


ɉɪɨɜɟɪɶɬɟ�ɡɚɞɚɧɧɨɟ�ɡɧɚɱɟɧɢɟ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�ɭɫɬɚɧɨɜɤɢ�
ɭɫɬɪɨɣɫɬɜɚ�ɬɟɦɩɟɪɚɬɭɪɧɨɣ�
ɡɚɳɢɬɵ��ɉɪɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ��
ɜɵɛɟɪɢɬɟ�ɩɨɞɯɨɞɹɳɭɸ�
ɩɪɟɞɟɥɶɧɭɸ�ɜɟɥɢɱɢɧɭ��ɝɥ��7.2). 


Ƚɚɡ 


Ⱥɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ�ɞɚɜɥɟɧɢɹ��
ȼɵɜɨɞɢɬɫɹ�ɫɨɨɛɳɟɧɢɟ�³LOW 
PRESSURE CO2”. 


Ȼɚɥɥɨɧ�CO2 ɧɟ�ɩɨɞɫɨɟɞɢɧɟɧ�
ɞɨɥɠɧɵɦ�ɨɛɪɚɡɨɦ� 


Ⱦɨɥɠɧɵɦ�ɨɛɪɚɡɨɦ�
ɩɨɞɫɨɟɞɢɧɢɬɟ�ɝɚɡɨɜɵɣ�ɛɚɥɥɨɧ� 


ɉɨɞɫɨɟɞɢɧɟɧɧɵɣ�ɝɚɡɨɜɵɣ�
ɛɚɥɥɨɧ�ɩɭɫɬ�ɢɥɢ�ɧɟ�ɨɬɤɪɵɬ� 


Ɉɬɤɪɨɣɬɟ�ɢɥɢ�ɡɚɦɟɧɢɬɟ�
ɝɚɡɨɜɵɣ�ɛɚɥɥɨɧ� 


Ƚɚɡɨɜɵɣ�ɲɥɚɧɝ�ɡɚɝɪɹɡɧɟɧ�ɢɥɢ�
ɡɚɛɢɬ� 


ɉɪɨɜɟɪɶɬɟ�ɬɪɭɛɨɩɪɨɜɨɞɧɭɸ�
ɫɢɫɬɟɦɭ�ɧɚ�ɧɚɥɢɱɢɟ�
ɧɚɤɨɩɢɜɲɟɣɫɹ�ɝɪɹɡɢ�ɢɥɢ�
ɡɚɤɭɩɨɪɨɤ��ɨɱɢɫɬɢɬɟ�ɢɥɢ�
ɡɚɦɟɧɢɬɟ�ɟɺ� 


ɇɟɢɫɩɪɚɜɧɨɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�
ɤɨɧɬɪɨɥɥɟɪɚ�CO2 �ɚɜɚɪɢɣɧɚɹ�
ɢɧɞɢɤɚɰɢɹ��ɝɥ��8). 


ɍɫɬɪɚɧɢɬɟ�ɩɪɢɱɢɧɭ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ��ɫɛɪɨɫɶɬɟ�
ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ� 


ɇɟɢɫɩɪɚɜɧɚɹ�ɫɢɫɬɟɦɚ�ɞɚɬɱɢɤɚ�
ɞɚɜɥɟɧɢɹ� 


ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 


Ⱥɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ�ɞɚɜɥɟɧɢɹ��
ȼɵɜɨɞɢɬɫɹ�ɫɨɨɛɳɟɧɢɟ�³LOW 
PRESSURE O�´��ɞɥɹ�ɤɚɦɟɪ�ɫ�
ɤɨɧɬɪɨɥɟɦ�O2). 


Ȼɚɥɥɨɧ�O2 ɧɟ�ɩɨɞɫɨɟɞɢɧɟɧ�
ɞɨɥɠɧɵɦ ɨɛɪɚɡɨɦ 


Ⱦɨɥɠɧɵɦ�ɨɛɪɚɡɨɦ�
ɩɨɞɫɨɟɞɢɧɢɬɟ�ɝɚɡɨɜɵɣ�ɛɚɥɥɨɧ� 


ɉɨɞɫɨɟɞɢɧɟɧɧɵɣ�ɝɚɡɨɜɵɣ�
ɛɚɥɥɨɧ�ɩɭɫɬ�ɢɥɢ�ɧɟ�ɨɬɤɪɵɬ� 


Ɉɬɤɪɨɣɬɟ�ɢɥɢ�ɡɚɦɟɧɢɬɟ�
ɝɚɡɨɜɵɣ�ɛɚɥɥɨɧ� 


Ƚɚɡɨɜɵɣ�ɲɥɚɧɝ�ɡɚɝɪɹɡɧɟɧ�ɢɥɢ�
ɡɚɛɢɬ� 


ɉɪɨɜɟɪɶɬɟ�ɬɪɭɛɨɩɪɨɜɨɞɧɭɸ�
ɫɢɫɬɟɦɭ�ɧɚ�ɧɚɥɢɱɢɟ�
ɧɚɤɨɩɢɜɲɟɣɫɹ�ɝɪɹɡɢ�ɢɥɢ�
ɡɚɤɭɩɨɪɨɤ��ɨɱɢɫɬɢɬɟ�ɢɥɢ�
ɡɚɦɟɧɢɬɟ�ɟɺ� 


ɇɟɢɫɩɪɚɜɧɨɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�
ɤɨɧɬɪɨɥɥɟɪɚ�O2 �ɚɜɚɪɢɣɧɚɹ�
ɢɧɞɢɤɚɰɢɹ��ɝɥ��8). 


ɍɫɬɪɚɧɢɬɟ�ɩɪɢɱɢɧɭ�
ɧɟɢɫɩɪɚɜɧɨɫɬɢ��ɫɛɪɨɫɶɬɟ�
ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ� 


ɇɟɢɫɩɪɚɜɧɚɹ�ɫɢɫɬɟɦɚ�ɞɚɬɱɢɤɚ�
ɞɚɜɥɟɧɢɹ� 


ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 
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Ɉɩɢɫɚɧɢɟ ȼɨɡɦɨɠɧɚɹ�ɩɪɢɱɢɧɚ Ɇɟɪɵ�ɞɥɹ�ɭɫɬɪɚɧɟɧɢɹ 
Ƚɚɡ (ɩɪɨɞɨɥɠɟɧɢɟ) 


Ⱥɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ�ɞɚɜɥɟɧɢɹ��
ȼɵɜɨɞɢɬɫɹ�ɫɨɨɛɳɟɧɢɟ�³LOW 
PRESSURE N�´��ɞɥɹ�ɤɚɦɟɪ�ɫ�
ɤɨɧɬɪɨɥɟɦ�O2). 


Ȼɚɥɥɨɧ�N2 ɧɟ�ɩɨɞɫɨɟɞɢɧɟɧ�
ɞɨɥɠɧɵɦ�ɨɛɪɚɡɨɦ 


Ⱦɨɥɠɧɵɦ�ɨɛɪɚɡɨɦ�
ɩɨɞɫɨɟɞɢɧɢɬɟ�ɝɚɡɨɜɵɣ�ɛɚɥɥɨɧ� 


ɉɨɞɫɨɟɞɢɧɟɧɧɵɣ�ɝɚɡɨɜɵɣ�
ɛɚɥɥɨɧ�ɩɭɫɬ�ɢɥɢ�ɧɟ�ɨɬɤɪɵɬ� 


Ɉɬɤɪɨɣɬɟ�ɢɥɢ�ɡɚɦɟɧɢɬɟ�
ɝɚɡɨɜɵɣ�ɛɚɥɥɨɧ� 


Ƚɚɡɨɜɵɣ�ɲɥɚɧɝ�ɡɚɝɪɹɡɧɟɧ�ɢɥɢ�
ɡɚɛɢɬ� 


ɉɪɨɜɟɪɶɬɟ�ɬɪɭɛɨɩɪɨɜɨɞɧɭɸ�
ɫɢɫɬɟɦɭ�ɧɚ�ɧɚɥɢɱɢɟ�ɧɚɤɨɩɢɜ-
ɲɟɣɫɹ�ɝɪɹɡɢ�ɢɥɢ�ɡɚɤɭɩɨɪɨɤ��
ɨɱɢɫɬɢɬɟ�ɢɥɢ�ɡɚɦɟɧɢɬɟ�ɟɺ� 


ɇɟɢɫɩɪɚɜɧɨɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�
ɤɨɧɬɪɨɥɥɟɪɚ��ɚɜɚɪɢɣɧɚɹ�
ɢɧɞɢɤɚɰɢɹ��ɝɥ��8). 


ɍɫɬɪɚɧɢɬɟ�ɩɪɢɱɢɧɭ�
ɧɟɢɫɩɪɚɜɧɨɫɬɢ��ɫɛɪɨɫɶɬɟ�
ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ� 


ɇɟɢɫɩɪɚɜɧɚɹ�ɫɢɫɬɟɦɚ�ɞɚɬɱɢɤɚ�
ɞɚɜɥɟɧɢɹ� 


ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 


ɋɥɢɲɤɨɦ�ɜɵɫɨɤɚɹ�
ɤɨɧɰɟɧɬɪɚɰɢɹ�CO2 ɜɧɭɬɪɢ��
ȼɵɜɨɞɢɬɫɹ�ɫɨɨɛɳɟɧɢɟ�³&2�´� 


ɇɟɢɫɩɪɚɜɧɨɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�
ɤɨɧɬɪɨɥɥɟɪɚ�CO2 �ɚɜɚɪɢɣɧɚɹ�
ɢɧɞɢɤɚɰɢɹ��ɝɥ��8). 


ɍɫɬɪɚɧɢɬɟ�ɩɪɢɱɢɧɭ�
ɧɟɢɫɩɪɚɜɧɨɫɬɢ��ɫɛɪɨɫɶɬɟ�
ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ� 


ɇɟɢɫɩɪɚɜɧɚɹ�ɫɢɫɬɟɦɚ�ɞɚɬɱɢɤɚ�
ɞɚɜɥɟɧɢɹ�CO2. 


ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 


ɋɥɢɲɤɨɦ�ɧɢɡɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�
CO2 ɜɧɭɬɪɢ��ȼɵɜɨɞɢɬɫɹ�
ɫɨɨɛɳɟɧɢɟ�³&2�´� 


ɇɟɢɫɩɪɚɜɧɨɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�
ɤɨɧɬɪɨɥɥɟɪɚ�CO2 �ɚɜɚɪɢɣɧɚɹ�
ɢɧɞɢɤɚɰɢɹ��ɝɥ��8). 


ɍɫɬɪɚɧɢɬɟ�ɩɪɢɱɢɧɭ�
ɧɟɢɫɩɪɚɜɧɨɫɬɢ��ɫɛɪɨɫɶɬɟ�
ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ� 


ɇɟɢɫɩɪɚɜɧɚɹ�ɫɢɫɬɟɦɚ�ɞɚɬɱɢɤɚ�
ɞɚɜɥɟɧɢɹ�CO2. 


ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 


ɋɥɢɲɤɨɦ�ɜɵɫɨɤɚɹ�
ɤɨɧɰɟɧɬɪɚɰɢɹ�O2 ɜɧɭɬɪɢ��
ȼɵɜɨɞɢɬɫɹ�ɫɨɨɛɳɟɧɢɟ�³O2” 
�ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�O2). 


ɇɟɢɫɩɪɚɜɧɨɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�
ɤɨɧɬɪɨɥɥɟɪɚ�O2 �ɚɜɚɪɢɣɧɚɹ�
ɢɧɞɢɤɚɰɢɹ��ɝɥ��8). 


ɍɫɬɪɚɧɢɬɟ�ɩɪɢɱɢɧɭ�
ɧɟɢɫɩɪɚɜɧɨɫɬɢ��ɫɛɪɨɫɶɬɟ�
ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ� 


ɇɟɢɫɩɪɚɜɧɚɹ�ɫɢɫɬɟɦɚ�ɞɚɬɱɢɤɚ�
ɞɚɜɥɟɧɢɹ�O2. 


ɋɜɹɠɢɬɟɫɶ ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 


ɋɥɢɲɤɨɦ�ɧɢɡɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�
O2 ɜɧɭɬɪɢ��ȼɵɜɨɞɢɬɫɹ�
ɫɨɨɛɳɟɧɢɟ�³O�´��ɞɥɹ�ɤɚɦɟɪ�ɫ�
ɤɨɧɬɪɨɥɟɦ�O2). 


ɇɟɢɫɩɪɚɜɧɨɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�
ɤɨɧɬɪɨɥɥɟɪɚ�O2 �ɚɜɚɪɢɣɧɚɹ�
ɢɧɞɢɤɚɰɢɹ��ɝɥ��8). 


ɍɫɬɪɚɧɢɬɟ�ɩɪɢɱɢɧɭ�
ɧɟɢɫɩɪɚɜɧɨɫɬɢ��ɫɛɪɨɫɶɬɟ�
ɚɜɚɪɢɣɧɵɣ�ɫɢɝɧɚɥ� 


ɇɟɢɫɩɪɚɜɧɚɹ�ɫɢɫɬɟɦɚ�ɞɚɬɱɢɤɚ�
ɞɚɜɥɟɧɢɹ�O2. 


ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 


Ɏɚɤɬɢɱɟɫɤɢɟ�ɜɟɥɢɱɢɧɵ�CO2, 
O2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�
O2���ɢɥɢ�N2 �ɞɥɹ�ɤɚɦɟɪ�ɫ�
ɤɨɧɬɪɨɥɟɦ�O2��ɫɢɥɶɧɨ�
ɨɬɤɥɨɧɹɸɬɫɹ�ɨɬ�ɜɟɥɢɱɢɧ��
ɩɨɥɭɱɟɧɧɵɯ�ɤɨɧɬɪɨ-ɥɶɧɵɦ�
ɦɟɬɨɞɨɦ��ɂɧɞɢɤɚɬɨɪ�S+�
ɤɥɟɬɨɱɧɨɣ�ɫɪɟɞɵ�ɢɡɦɟɧɹɟɬ�
ɫɜɨɣ�ɨɛɵɱɧɵɣ�ɰɜɟɬ� 


ɇɟɢɫɩɪɚɜɧɚ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ�
ɫɢɫɬɟɦɚ�ɝɚɡɨɜɨɝɨ�ɞɚɬɱɢɤɚ� 


ɉɟɪɟɦɟɫɬɢɬɟ�ɤɭɥɶɬɭɪɵ�ɜ�ɞɪɭɝɨɣ�
ɢɧɤɭɛɚɬɨɪ�ɢ�ɫɜɹɠɢɬɟɫɶ�ɫ�
ɫɟɪɜɢɫɧɵɦ�ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�
BINDER. 


Ʉɨɧɰɟɧɬɪɚɰɢɹ CO2 ɢɥɢ�22 �ɞɥɹ�
ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22��ɧɟ�
ɞɨɫɬɢɝɚɟɬ�ɡɚɞɚɧɧɨɣ�ɜɟɥɢɱɢɧɵ� 


ɍɩɥɨɬɧɢɬɟɥɢ�ɞɜɟɪɢ�ɧɟɢɫɩɪɚɜɧɵ� Ɂɚɦɟɧɢɬɟ�ɭɩɥɨɬɧɢɬɟɥɢ�ɞɜɟɪɢ� 
Ⱦɜɟɪɢ�ɧɟ�ɡɚɤɪɵɬɵ�ɞɨɥɠɧɵɦ�
ɨɛɪɚɡɨɦ� 


Ɂɚɤɪɨɣɬɟ�ɞɜɟɪɶ�ɞɨɥɠɧɵɦ�
ɨɛɪɚɡɨɦ� 


ɉɨɞɫɨɟɞɢɧɟɧɧɵɣ�ɝɚɡɨɜɵɣ�
ɛɚɥɥɨɧ�ɩɭɫɬ�ɢɥɢ�ɧɟ�ɨɬɤɪɵɬ� 


Ɉɬɤɪɨɣɬɟ�ɢɥɢ�ɡɚɦɟɧɢɬɟ�
ɝɚɡɨɜɵɣ�ɛɚɥɥɨɧ� 


Ƚɚɡɨɜɵɣ�ɛɚɥɥɨɧ�ɧɟ�ɩɨɞɫɨɟɞɢɧɟɧ�
ɞɨɥɠɧɵɦ�ɨɛɪɚɡɨɦ� 


Ⱦɨɥɠɧɵɦ�ɨɛɪɚɡɨɦ�
ɩɨɞɫɨɟɞɢɧɢɬɟ�ɝɚɡɨɜɵɣ�ɛɚɥɥɨɧ� 


Ƚɚɡɨɜɵɣ�ɲɥɚɧɝ�ɡɚɝɪɹɡɧɟɧ�ɢɥɢ�
ɡɚɛɢɬ� 


ɉɪɨɜɟɪɶɬɟ�ɬɪɭɛɨɩɪɨɜɨɞɧɭɸ�
ɫɢɫɬɟɦɭ�ɧɚ�ɧɚɥɢɱɢɟ�
ɧɚɤɨɩɢɜɲɟɣɫɹ�ɝɪɹɡɢ�ɢɥɢ�
ɡɚɤɭɩɨɪɨɤ��ɨɱɢɫɬɢɬɟ�ɢɥɢ�
ɡɚɦɟɧɢɬɟ�ɟɺ� 
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Ɉɩɢɫɚɧɢɟ ȼɨɡɦɨɠɧɚɹ�ɩɪɢɱɢɧɚ Ɇɟɪɵ�ɞɥɹ�ɭɫɬɪɚɧɟɧɢɹ 
Ƚɚɡ (ɩɪɨɞɨɥɠɟɧɢɟ) 
ȼɪɟɦɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ��ɞɨ���
ɨɛ�-% CO2��ɩɨɫɥɟ�ɬɨɝɨ��ɤɚɤ�
ɞɜɟɪɢ�ɛɵɥɢ�ɨɬɤɪɵɬɵ�ɜ�ɬɟɱɟɧɢɟ�
��ɦɢɧɭɬ�����ɦɢɧɭɬ� 


ɇɟɢɫɩɪɚɜɧɚɹ�ɫɢɫɬɟɦɚ�ɞɚɬɱɢɤɚ�
CO2. 


ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�%,NDER. 


ȼɪɟɦɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�
ɪɟɠɢɦɚ��ɞɨ���ɨɛ�-% CO2) 
ɩɨɫɥɟ�ɬɨɝɨ��ɤɚɤ�ɞɜɟɪɢ�ɛɵɥɢ�
ɨɬɤɪɵɬɵ�ɜ�ɬɟɱɟɧɢɟ���ɦɢɧɭɬ� 
!����ɦɢɧɭɬ� 


Ɂɚɬɪɭɞɧɟɧɧɚɹ�ɩɨɞɚɱɚ�ɝɚɡɚ� 
ɉɪɨɜɟɪɶɬɟ�ɩɨɞɚɱɭ�ɝɚɡɚ�
�ɛɚɥɥɨɧ��ɩɨɞɫɨɟɞɢɧɟɧɢɹ��
ɲɥɚɧɝɨɜɭɸ�ɫɢɫɬɟɦɭ�� 


ɇɟɞɨɫɬɚɬɨɱɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜ�
ɫɢɫɬɟɦɟ�ɩɨɞɚɱɢ�CO2. 


ɇɟɨɛɵɱɧɨ�ɜɵɫɨɤɨɟ�
ɩɨɬɪɟɛɥɟɧɢɟ�ɝɚɡɚ� 


ɍɩɥɨɬɧɢɬɟɥɢ�ɞɜɟɪɢ�ɧɟɢɫɩɪɚɜɧɵ� Ɂɚɦɟɧɢɬɟ�ɭɩɥɨɬɧɢɬɟɥɢ�ɞɜɟɪɢ� 
Ƚɚɡɨɜɵɣ�ɞɚɬɱɢɤ�ɧɟ�
ɨɬɪɟɝɭɥɢɪɨɜɚɧ� 


Ɉɬɤɚɥɢɛɪɭɣɬɟ�ɢ�ɨɬɪɟɝɭɥɢɪɭɣɬɟ�
ɞɚɬɱɢɤɚ. 


Ƚɚɡɨɜɵɣ�ɞɚɬɱɢɤ�ɧɟɢɫɩɪɚɜɟɧ� ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 


Ƚɚɡɨɜɵɣ�ɮɢɥɶɬɪ�ɬɨɧɤɨɣ�ɨɱɢɫɬɤɢ�
ɩɨɞɫɨɟɞɢɧɟɧ�ɧɟɩɪɚɜɢɥɶɧɨ� 


ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 


ɋɬɟɪɢɥɢɡɚɰɢɹ 
ȼɵɜɨɞɢɬɫɹ�ɫɨɨɛɳɟɧɢɟ�³'225�
OPEN”. 


ȼɧɟɲɧɹɹ�ɞɜɟɪɶ�ɢɧɤɭɛɚɬɨɪɚ�ɧɟ�
ɡɚɤɪɵɬɚ�ɞɨɥɠɧɵɦ�ɨɛɪɚɡɨɦ� 


Ɂɚɤɪɨɣɬɟ�ɞɜɟɪɶ�
ɢɧɤɭɛɚɬɨɪɚɞɨɥɠɧɵɦ�ɨɛɪɚɡɨɦ� 


ȼɵɜɨɞɢɬɫɹ ɫɨɨɛɳɟɧɢɟ ³'2�
NOT OPEN THE DOOR”. ɉɪɨɜɨɞɢɬɫɹ�ɫɬɟɪɢɥɢɡɚɰɢɹ ɇɟ�ɨɬɤɪɵɜɚɣɬɟ�ɞɜɟɪɶ 


ȼɵɜɨɞɢɬɫɹ�ɫɨɨɛɳɟɧɢɟ�³67(5,�
END”. ɋɬɟɪɢɥɢɡɚɰɢɹ�ɡɚɜɟɪɲɟɧɚ� 


ɉɨɡɜɨɥɶɬɟ�ɢɧɤɭɛɚɬɨɪɭ�ɨɫɬɵɬɶ�
�ɝɥ��12.5���ɚ�ɡɚɬɟɦ�ɜɧɨɜɶ�
ɜɜɟɞɢɬɟ�ɟɝɨ�ɜ�ɷɤɫɩɥɭɚɬɚɰɢɸ��ɝɥ. 
5). 


ɉɪɟɤɪɚɳɟɧɢɟ�ɫɬɟɪɢɥɢɡɚɰɢɢ�
ɢɥɢ�ɷɤɫɬɪɟɧɧɨɣ�ɫɬɟɪɢɥɢɡɚɰɢɢ� 


ɍɫɬɪɨɣɫɬɜɨ�ɬɟɦɩɟɪɚɬɭɪɧɨɣ�
ɡɚɳɢɬɵ�ɭɫɬɚɧɨɜɥɟɧɨ�ɧɟɜɟɪɧɨ� 


ɍɫɬɚɧɨɜɢɬɟ�ɭɫɬɪɨɣɫɬɜɨ�
ɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɡɚɳɢɬɵ�ɧɚ�
ɜɟɥɢɱɢɧɭ�³offset ´�ɢɥɢ�³Limit´�ɜ�
189,5 °C �ɝɥ��7.2). 


ȼɥɚɠɧɨɫɬɶ 


ȼɧɭɬɪɢ�ɨɬɫɭɬɫɬɜɭɟɬ�ɢɥɢ�
ɫɥɢɲɤɨɦ�ɧɢɡɤɚɹ�ɜɥɚɠɧɨɫɬɶ� 


Ɋɟɡɟɪɜɭɚɪ�3HUPDGU\��ɩɭɫɬ�� 


ɇɚɩɨɥɧɢɬɟ�ɜɧɟɲɧɢɣ�ɪɟɡɟɪɜɭɚɪ�
3HUPDGU\�ɫ�ɜɨɞɨɣ�ɞɨ�ɨɬɦɟɬɤɢ�
ɧɚ�ɜɧɭɬɪɟɧɧɟɦ�ɪɟɡɟɪɜɭɚɪɟ�
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ��ɫɬɟɪɢɥɶɧɨɣ�
ɜɨɞɨɣ��Ɋɟɡɟɪɜɭɚɪ�ɞɨɥɠɟɧ�
ɢɦɟɬɶ�ɩɪɹɦɨɣ�ɤɨɧɬɚɤɬ�ɫ�ɞɨɧɧɨɣ�
ɱɚɫɬɶɸ�ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ��ɝɥ. 
4.3). 


ɍɫɬɚɧɨɜɥɟɧɚ�ɫɥɢɲɤɨɦ�ɧɢɡɤɚɹ�
ɜɥɚɠɧɨɫɬɶ ɉɨɜɵɫɶɬɟ�ɜɥɚɠɧɨɫɬɶ��ɝɥ��6.9). 


Ʉɨɧɞɟɧɫɚɰɢɹ�ɜɧɭɬɪɢ ɤɚɦɟɪɵ� 


Ɋɟɡɟɪɜɭɚɪ�3HUPDGU\��ɡɚɩɨɥɧɟɧ�
ɜɨɞɨɣ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɢɧɤɭɛɚɬɨɪ�
ɧɟ�ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ� 


Ɉɩɭɫɬɨɲɚɣɬɟ�ɪɟɡɟɪɜɭɚɪ�Per-
PDGU\���ɤɨɝɞɚ�ɢɧɤɭɛɚɬɨɪ�ɧɟ�
ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ� 


ɍɩɥɨɬɧɢɬɟɥɢ�ɞɜɟɪɢ�ɧɟɢɫɩɪɚɜɧɵ� Ɂɚɦɟɧɢɬɟ�ɭɩɥɨɬɧɢɬɟɥɢ�ɞɜɟɪɢ� 
Ⱦɜɟɪɢ�ɧɟ�ɡɚɤɪɵɬɵ�ɞɨɥɠɧɵɦ�
ɨɛɪɚɡɨɦ� 


Ɂɚɤɪɨɣɬɟ�ɞɜɟɪɶ�ɞɨɥɠɧɵɦ�
ɨɛɪɚɡɨɦ� 


ɍɫɬɚɧɨɜɥɟɧɚ�ɫɥɢɲɤɨɦ�ɜɵɫɨɤɚɹ�
ɜɥɚɠɧɨɫɬɶ� ɉɨɧɢɡɶɬɟ�ɜɥɚɠɧɨɫɬɶ��ɝɥ��6.9). 
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Ɉɩɢɫɚɧɢɟ ȼɨɡɦɨɠɧɚɹ�ɩɪɢɱɢɧɚ Ɇɟɪɵ�ɞɥɹ�ɭɫɬɪɚɧɟɧɢɹ 
ȼɥɚɠɧɨɫɬɶ (ɩɪɨɞɨɥɠɟɧɢɟ) 


Ʉɨɧɞɟɧɫɚɰɢɹ�ɧɚ�ɞɜɟɪɢ� 


ɂɧɤɭɛɚɬɨɪ�ɪɚɡɦɟɳɟɧ�ɧɚ�ɨɱɟɧɶ�
ɯɨɥɨɞɧɨɦ�ɩɨɥɭ� 


ɉɨɦɟɫɬɢɬɟ�ɭɫɬɚɧɨɜɤɭ�ɧɚ�ɫɬɨɣɤɭ�
BINDER��ɱɬɨɛɵ�ɭɜɟɥɢɱɢɬɶ�
ɪɚɫɫɬɨɹɧɢɟ�ɞɨ�ɩɨɥɚ� 


ɍɩɥɨɬɧɢɬɟɥɢ�ɞɜɟɪɢ�ɧɟɢɫɩɪɚɜɧɵ� Ɂɚɦɟɧɢɬɟ�ɭɩɥɨɬɧɢɬɟɥɢ�ɞɜɟɪɢ� 
Ⱦɜɟɪɢ�ɧɟ�ɡɚɤɪɵɬɵ�ɞɨɥɠɧɵɦ�
ɨɛɪɚɡɨɦ� 


Ɂɚɤɪɨɣɬɟ�ɞɜɟɪɶ�ɞɨɥɠɧɵɦ�
ɨɛɪɚɡɨɦ� 


ɍɫɬɚɧɨɜɥɟɧɚ�ɫɥɢɲɤɨɦ ɜɵɫɨɤɚɹ�
ɜɥɚɠɧɨɫɬɶ� ɉɨɧɢɡɶɬɟ�ɜɥɚɠɧɨɫɬɶ��ɝɥ��6.9). 


ɍɫɬɚɧɨɜɥɟɧɚ�ɫɥɢɲɤɨɦ�ɧɢɡɤɚɹ�
ɬɟɦɩɟɪɚɬɭɪɚ�ɧɚɝɪɟɜɚ�ɞɜɟɪɢ. 


ɋɟɪɜɢɫɧɵɣ�ɨɬɞɟɥ�BINDER 
ɦɨɠɟɬ�ɧɚɫɬɪɨɢɬɶ�ɧɚɝɪɟɜ�ɞɜɟɪɢ� 


Ʉɨɧɞɟɧɫɚɰɢɹ�ɧɚ�ɪɚɡɞɟɥɟɧɧɨɣ�
ɜɧɭɬɪɟɧɧɟɣ�ɫɬɟɤɥɹɧɧɨɣ�ɞɜɟɪɢ��
ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɨɣ 


ɍɫɬɚɧɨɜɤɚ�ɪɚɡɦɟɳɟɧɚ�ɧɚ�ɨɱɟɧɶ�
ɯɨɥɨɞɧɨɦ�ɩɨɥɭ� 


ɉɨɦɟɫɬɢɬɟ�ɭɫɬɚɧɨɜɤɭ�ɧɚ�ɫɬɨɣɤɭ�
BINDER��ɱɬɨɛɵ�ɭɜɟɥɢɱɢɬɶ�
ɪɚɫɫɬɨɹɧɢɟ�ɞɨ�ɩɨɥɚ� 


ɍɩɥɨɬɧɢɬɟɥɢ�ɞɜɟɪɢ�ɧɟɢɫɩɪɚɜɧɵ� Ɂɚɦɟɧɢɬɟ�ɭɩɥɨɬɧɢɬɟɥɢ�ɞɜɟɪɢ� 
Ⱦɜɟɪɢ�ɧɟ�ɡɚɤɪɵɬɵ�ɞɨɥɠɧɵɦ�
ɨɛɪɚɡɨɦ� 


Ɂɚɤɪɨɣɬɟ�ɞɜɟɪɶ�ɞɨɥɠɧɵɦ�
ɨɛɪɚɡɨɦ� 


ɍɫɬɚɧɨɜɥɟɧɚ�ɫɥɢɲɤɨɦ�ɜɵɫɨɤɚɹ�
ɜɥɚɠɧɨɫɬɶ� ɉɨɧɢɡɶɬɟ�ɜɥɚɠɧɨɫɬɶ��ɝɥ��6.9). 


ɍɫɬɚɧɨɜɥɟɧɚ�ɫɥɢɲɤɨɦ�ɧɢɡɤɚɹ�
ɬɟɦɩɟɪɚɬɭɪɚ�ɧɚɝɪɟɜɚ�ɞɜɟɪɢ. 


ɋɟɪɜɢɫɧɵɣ�ɨɬɞɟɥ�BINDER 
ɦɨɠɟɬ�ɧɚɫɬɪɨɢɬɶ�ɧɚɝɪɟɜ�ɞɜɟɪɢ� 


Ʉɨɧɬɪɨɥɥɟɪ 
ɇɟɜɨɡɦɨɠɟɧ�ɜɜɨɞ�ɞɚɧɧɵɯ�ɧɚ�
ɤɥɚɜɢɚɬɭɪɟ�ɤɨɧɬɪɨɥɥɟɪɚ��ɇɟ�
ɜɨɡɦɨɠɧɨ�ɜɜɟɫɬɢ�ɞɚɧɧɵɟ�- 
³KEY LOCK”. 


Ȼɥɨɤɢɪɨɜɚɧɢɟ�ɤɥɚɜɢɚɬɭɪɵ�
�ɨɩɰɢɹ��ɚɤɬɢɜɢɪɨɚɧɨ� Ɋɚɡɛɥɨɤɢɪɭɣɬɟ��ɝɥ��9.5). 


ɇɟɬ�ɞɨɫɬɭɩɚ�ɜ�ɦɟɧɸ�³User set-
tings”. Ɂɚɛɵɬ�ɩɚɪɨɥɶ� ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�


ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 
ɇɟɜɟɪɧɵɟ�ɫɢɝɧɚɥɵ�ɫɢɫɬɟɦɵ�
ɨɩɨɜɟɳɟɧɢɹ�ɬɪɟɜɨɝɢ�
�ɧɚɪɭɲɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�
ɪɟɠɢɦɚ�� 


ɋɦɟɧɚ�ɩɚɪɚɦɟɬɪɨɜ�ɬɟɦɩɟɪɚɬɭɪɵ�
ɧɚ��). 


ɍɫɬɚɧɨɜɢɬɟ�ɬɟɦɩɟɪɚɬɭɪɭ�ɜ °C. 
�ɝɥ��6.4). 


Ɏɭɧɤɰɢɢ�ɫɚɦɨɩɢɫɰɚ��ɱɢɫɬɚɹ�
ɩɚɦɹɬɶ�ɡɚɩɢɫɢ�ɡɧɚɱɟɧɢɣ��
ɩɨɬɟɪɹ�ɞɚɧɧɵɯ� 


ɇɨɜɵɟ�ɭɫɬɚɧɨɜɤɢ�ɯɪɚɧɟɧɢɹ�
ɞɚɧɧɵɯ� 


ɂɡɦɟɧɟɧɢɟ�ɭɫɬɚɧɨɜɨɤ�ɜɨɡɦɨɠɧɨ�
ɌɈɅɖɄɈ��ɟɫɥɢ�ɪɚɧɟɟ�
ɫɨɯɪɚɧɟɧɧɵɟ�ɞɚɧɧɵɟ�ɛɨɥɶɲɟ�
ɧɟ�ɬɪɟɛɭɸɬɫɹ��ɝɥ��6.6). 


Ʉɧɨɩɤɚ�RESET ɧɟ�ɨɬɦɟɧɹɟɬ�
ɫɨɨɛɳɟɧɢɹ�ɧɚ�ɞɢɫɩɥɟɟ�� 


ɇɟ�ɭɫɬɪɚɧɟɧɚ�ɩɪɢɱɢɧɚ 
Ʉɧɨɩɤɚ�ɞɟɣɫɬɜɭɟɬ�ɩɪɢ�
ɫɨɛɥɸɞɟɧɢɢ�ɞɢɚɩɚɡɨɧɚ�ɞɥɹ�
ɬɟɦɩ��ɢ�CO2 / O2 ɜ�ɞɢɚɩɚɡɨɧɟ���- 
1 °C ɢ�ɫɨɨɬɜ��+/- ��Ɉɛ�-%. 


ɍɫɬɚɧɢɬɟ�ɩɪɢɱɢɧɭ� 
ȿɫɥɢ�ɜɫɟ�ɫɨɨɛɳɟɧɢɟ�ɟɳɟ�ɧɟ�
ɢɫɱɟɡɥɨ��ɫɜɹɠɢɬɟɫɶ�ɫ�ɫɥɭɠɛɨɣ�
ɫɟɪɜɢɫɚ�ɤɨɦɩɚɧɢɢ�BINDER. 


ɇɚɞɩɢɫɶ� 
199��ɢɥɢ�-�����ɢɥɢ������ 


ɉɨɜɪɟɠɞɟɧɢɟ�ɤɨɧɬɪɨɥɟɪɚ�ɢɥɢ�
ɫɟɧɫɨɪɚ�Pt 100 ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�


ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 
Ʉɨɪɨɬɤɢɣ�ɰɢɤɥ� 
ɇɟɩɪɚɜɢɥɶɧɵɣ�ɡɚɩɭɫɤ�ɤɚɦɟɪɵ�
ɢɥɢ�ɤɚɦɟɪɚ�ɜɤɥɸɱɟɧɚ�ɫɥɢɲɤɨɦ�
ɪɚɧɨ� 


ɋɨɛɥɸɞɚɣɬɟ�ɜɪɟɦɹ�ɜɵɞɟɪɠɤɢ�-
���ɫɟɤ��Ɇɟɠɞɭ�ɜɤɥɸɱɟɧɢɟɦ�ɢ�
ɜɵɤɥɸɱɟɧɢɟɦ�ɤɚɦɟɪɵ� 


Ɉɬɨɛɪɚɠɚɟɬɫɹ�ɨɲɢɛɤɚ 
RANGE ERROR CHAN. 1 
RANGE ERROR CHAN. 2 
RANGE ERROR CHAN. 3 
RANGE ERROR CHAN. 4 
RANGE ERROR CHAN. 5. 


ȼɵɯɨɞ�ɡɚ�ɩɪɟɞɟɥɵ�ɞɢɚɩɚɡɨɧɚ�
ɢɡɦɟɪɟɧɢɣ� 


ȼɵɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ�ɢ�
ɨɬɤɪɨɣɬɟ�ɞɜɟɪɢ��Ɂɚɬɟɦ�
ɜɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ�ɝɥɚɜɧɵɦ�
ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ� ȿɫɥɢ�
ɫɨɨɛɳɟɧɢɟ�ɨɛ�ɨɲɢɛɤɟ�
ɩɪɨɞɨɥɠɚɟɬ�ɩɨɹɜɥɹɬɶɫɹ��
ɫɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 
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Ɉɩɢɫɚɧɢɟ ȼɨɡɦɨɠɧɚɹ�ɩɪɢɱɢɧɚ Ɇɟɪɵ�ɞɥɹ�ɭɫɬɪɚɧɟɧɢɹ 
Ʉɨɧɬɪɨɥɥɟɪ (ɩɪɨɞɨɥɠɟɧɢɟ) 
Ɉɛɵɱɧɵɣ�ɞɢɫɩɥɟɣ�
ɬɟɦɩɟɪɚɬɭɪɵ��CO2 ɢ�O2 �ɞɥɹ�
ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�O2��ɧɟ�
ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ�
ɤɨɧɬɪɨɥɥɟɪɨɦ� 


ɇɟɩɪɚɜɢɥɶɧɵɣ�ɜɜɨɞ�ɞɚɧɧɵɯ�ɜɨ�
ɜɪɟɦɹ�ɜɜɨɞɚ�ɡɚɞɚɧɧɨɝɨ�
ɡɧɚɱɟɧɢɹ� 


ȼɵɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ�ɝɥɚɜɧɵɦ�
ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ��Ɂɚɬɟɦ�ɜɧɨɜɶ�
ɜɤɥɸɱɢɬɟ�ɭɫɬɚɧɨɜɤɭ� 


Ɋɚɡɧɨɟ 


Ⱦɟɦɨɧɫɬɪɢɪɭɟɬɫɹ�ɫɨɨɛɳɟɧɢɟ�
³�&2�-6(1625�³� 


Ⱦɚɬɱɢɤ�&22 ɩɨɞɫɨɟɞɢɧɟɧ�
ɧɟɩɪɚɜɢɥɶɧɨ�� 


ɉɨɞɫɨɟɞɢɧɢɬɟ�ɞɚɬɱɢɤ�&22 
ɩɪɚɜɢɥɶɧɨ� 


Ɋɚɡɪɵɜ�ɫɨɟɞɢɧɟɧɢɹ�ɦɟɠɞɭ�
ɞɚɬɱɢɤɨɦ�ɢ�ɤɨɧɬɪɨɥɥɟɪɨɦ 


ɋɜɹɠɢɬɟɫɶ�ɫ�ɫɟɪɜɢɫɧɵɦ�
ɨɬɞɟɥɨɦ�ɤɨɦɩɚɧɢɢ�BINDER. 


 


 
Ɋɟɦɨɧɬ�ɞɨɥɠɟɧ�ɜɵɩɨɥɧɹɬɶɫɹ�ɬɨɥɶɤɨ�ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ�ɨɛɫɥɭɠɢɜɚɸɳɢɦ�ɩɟɪɫɨɧɚɥɨɦ��
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦ�ɤɨɦɩɚɧɢɟɣ�BINDER. Ɉɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɟ�ɭɫɬɚɧɨɜɤɢ�ɞɨɥɠɧɵ�
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ�ɫɬɚɧɞɚɪɬɚɦ�ɤɚɱɟɫɬɜɚ�ɤɨɦɩɚɧɢɢ�%,1'(5� 


 


16. Ɍɟɯɧɢɱɟɫɤɨɟ�ɨɩɢɫɚɧɢɟ 


16.1 Ɏɚɛɪɢɱɧɵɟ�ɤɚɥɢɛɪɨɜɤɚ�ɢ�ɪɟɝɭɥɢɪɨɜɤɚ 
ɍɫɬɪɨɣɫɬɜɨ� ɛɵɥɨ� ɤɚɥɢɛɪɨɜɚɧɨ� ɢ� ɨɬɪɟɝɭɥɢɪɨɜɚɧɨ� ɧɚ� ɮɚɛɪɢɤɟ�� Ʉɚɥɢɛɪɨɜɤɚ� ɢ� ɪɟɝɭɥɢɪɨɜɤɚ� ɛɵɥɢ�
ɜɵɩɨɥɧɟɧɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɵɯ� ɬɟɫɬɨɜɵɯ� ɢɧɫɬɪɭɤɰɢɣ� ɫɨɝɥɚɫɧɨ� ɫɢɫɬɟɦɟ�
ɭɩɪɚɜɥɟɧɢɹ� ɤɚɱɟɫɬɜɨɦ� 40 DIN EN ISO ������ ɩɪɢɦɟɧɹɟɦɨɣ� ɤɨɦɩɚɧɢɟɣ� BINDER 
�ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɨɣ�ɫ�ɞɟɤɚɛɪɹ������ɝɨɞɚ�TÜV CERT���ȼɫɟ�ɢɫɩɨɥɶɡɭɟɦɨɟ�ɬɟɫɬɨɜɨɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�
ɩɨɞɱɢɧɟɧɨ� ɚɞɦɢɧɢɫɬɪɚɰɢɢ� ɢɡɦɟɪɟɧɢɣ� ɢ� ɬɟɫɬɨɜɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɤɨɬɨɪɚɹ� ɹɜɥɹɟɬɫɹ� ɫɨɫɬɚɜɧɨɣ�
ɱɚɫɬɶɸ� ɫɢɫɬɟɦɵ� ɭɩɪɚɜɥɟɧɢɹ� ɤɚɱɟɫɬɜɨɦ� BINDER 40 DIN EN ISO ������ Ɉɧɢ� ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ� ɢ�
ɤɚɥɢɛɪɭɸɬɫɹ�ɫɨɝɥɚɫɧɨ�ɫɬɚɧɞɚɪɬɭ�DKD ɱɟɪɟɡ�ɪɟɝɭɥɹɪɧɵɟ�ɩɪɨɦɟɠɭɬɤɢ�ɜɪɟɦɟɧɢ� 


Ɂɚɩɢɫɶ� ɩɨ� ɤɚɥɢɛɪɨɜɤɟ� ɢ� ɪɟɝɭɥɢɪɨɜɤɟ� ɹɜɥɹɸɬɫɹ� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɫɟɪɬɢɮɢɤɚɬɚ� ɤɚɱɟɫɬɜɚ ɤɚɦɟɪɵ�
BINDER. 


Ɋɟɝɭɥɢɪɨɜɤɚ�ɧɚ�ɮɚɛɪɢɤɟ� 


x Ɍɟɦɩɟɪɚɬɭɪɚ: 37 °C ɨɩɪɟɞɟɥɟɧɧɚɹ ɜ ɰɟɧɬɪɟ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ 


x CO2: 0 ɨɛ.-% CO2 (100 ɨɛ.-% N2) ɢ 5 ɨɛ.-% CO2 (ɚɧɚɥɢɡɢɪɭɟɦɵɣ ɨɛɪɚɡɟɰ ɝɚɡɚ ɧɚɩɪɚɜɥɟɧ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɟɧɫɨɪ) 


x O2 (ɞɥɹ ɤɚɦɟɪ ɫ ɤɨɧɬɪɨɥɟɦ O2): 0 ɨɛ.-% O2 (100 ɨɛ.-% N2, ɚɧɚɥɢɡɢɪɭɟɦɵɣ ɨɛɪɚɡɟɰ ɝɚɡɚ 
ɧɚɩɪɚɜɥɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɟɧɫɨɪ) ɢ 20,9 ɨɛ.-% O2 (ɨɤɪɭɠɚɸɳɢɣ�ɜɨɡɞɭɯ). 


ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɤɨɧɬɪɨɥɶɧɵɟ� ɦɟɬɨɞɵ� ɫɪɚɜɧɟɧɢɹ� ɩɨɥɶɡɨɜɚɬɟɥɟɦ� ɪɟɡɭɥɶɬɚɬɨɜ� ɤɨɧɬɪɨɥɶɧɵɯ�
ɢɡɦɟɪɟɧɢɣ�ɫ�ɩɨɤɚɡɚɧɢɹɦɢ�ɧɚ�ɞɢɫɩɥɟɟ�ɤɨɧɬɪɨɥɥɟɪɚ��ɨɛɴɹɫɧɹɸɬɫɹ�ɜ�ɝɥ��10. 


 
Ɋɟɝɭɥɢɪɨɜɤɚ��ɤɨɬɨɪɚɹ�ɦɨɠɟɬ�ɩɨɧɚɞɨɛɢɬɶɫɹ��ɪɟɝɭɥɢɪɨɜɤɚ�ɞɢɫɩɥɟɹ�ɤɨɧɬɪɨɥɥɟɪɚ�ɩɨɫɥɟ�
ɤɨɧɬɪɨɥɶɧɵɯ�ɢɡɦɟɪɟɧɢɣ��ɞɨɥɠɧɚ�ɜɵɩɨɥɧɹɬɶɫɹ�ɬɨɥɶɤɨ�ɫɟɪɜɢɫɧɨɣ�ɫɥɭɠɛɨɣ�ɤɨɦɩɚɧɢɢ�
BINDER ɢɥɢ�ɚɜɬɨɪɢɡɨɜɚɧɧɵɦɢ�ɫɟɪɜɢɫɧɵɦɢ�ɫɥɭɠɛɚɦɢ� 


BINDER ɫɟɪɜɢɫɧɚɹ� ɫɥɭɠɛɚ� ɢɫɩɨɥɶɡɭɟɬ� ɷɥɟɤɬɪɨɧɧɨɟ� ɢɡɦɟɪɢɬɟɥɶɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɢ� ɭɫɬɪɨɣɫɬɜɨ�
ɨɬɨɛɪɚɠɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɨɬɫɥɟɠɢɜɚɟɦɨɟ� ɩɪɢɡɧɚɧɧɵɦ� ɭɱɪɟɠɞɟɧɢɟɦ� ɩɨ� ɫɬɚɧɞɚɪɬɚɦ�ɤɚɥɢɛɪɨɜɤɟ�
�'.'�ɢɥɢ�37%�ɞɥɹ�Ƚɟɪɦɚɧɢɢ��ɫ�ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ�ɤɚɥɢɛɪɨɜɨɱɧɵɦ�ɫɟɪɬɢɮɢɤɚɬɨɦ� 


Ɍɟɫɬɢɪɨɜɚɧɢɟ� ɝɚɡɨɜ� ɫ� ɚɧɚɥɢɡɨɦ� ɤɨɧɟɧɬɪɚɰɢɣ�ɧɟɨɛɯɨɞɢɦɨ�ɞɥɹ� ɤɚɥɢɛɪɨɜɤɢ� ɫɢɫɬɟɦɵ�ɞɚɬɱɢɤɨɜ�ɞɥɹ�
CO2 ɢ� O2 �ɞɥɹ� ɤɚɦɟɪ� ɫ� ɤɨɧɬɪɨɥɟɦ� O2). Ƚɨɥɨɜɤɚ� ɞɚɬɱɢɤɚ� ɬɟɫɬɢɪɭɟɬɫɹ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɩɪɢ�
ɬɟɫɬɢɪɨɜɚɧɢɢ�ɝɚɡɚ� 
 


16.2 Ɂɚɳɢɬɚ�ɨɬ�ɫɜɟɪɯɬɨɤɨɜ 
ɍɫɬɪɨɣɫɬɜɚ� ɡɚɳɢɳɚɸɬɫɹ� ɦɢɧɢɚɬɸɪɧɵɦ� ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɦ� ɩɪɨɬɢɜ� ɫɜɟɪɯɬɨɤɨɜ�� Ɉɧɢ� ɞɨɫɬɭɩɧɵ� ɫ�
ɜɧɟɲɧɟɣ� ɫɬɨɪɨɧɵ� ɤɚɦɟɪɵ�� ɉɪɟɞɨɯɪɚɧɢɬɟɥɶ� ɪɚɫɩɨɥɨɠɟɧ� ɫɡɚɞɢ� ɤɚɦɟɪɵ� ɧɢɠɟ� ɜɵɯɨɞɚ� ɫɢɥɨɜɨɝɨ�
ɩɪɨɜɨɞɚ��Ⱦɟɪɠɚɬɟɥɶ�ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ�ɨɛɨɪɭɞɨɜɚɧ�ɡɚɠɢɦɨɦ���ɦɦ�x ���ɦɦ��ɉɪɟɞɨɯɪɚɧɢɬɟɥɶ�ɦɨɠɟɬ�
ɡɚɦɟɧɹɬɶɫɹ� ɬɨɥɶɤɨ� ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɦ� ɫ� ɬɚɤɢɦɢ� ɠɟ� ɞɚɧɧɵɦɢ�� ɋɦɨɬɪɢɬɟ� ɬɟɯɧɢɱɟɫɤɢɟ� ɞɚɧɧɵɟ�
ɭɫɬɪɨɣɫɬɜɚ�ɞɚɧɧɨɝɨ�ɬɢɩɚ��ȿɫɥɢ�ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ�ɩɟɪɟɝɨɪɟɥ��ɩɨɠɚɥɭɣɫɬɚ��ɩɪɨɢɧɮɨɪɦɢɪɭɣɬɟ�ɨɛ�ɷɬɨɦ�
ɫɟɪɜɢɫɧɨɝɨ�ɢɧɠɟɧɟɪɚ�ɢɥɢ�ɋɟɪɜɢɫɧɵɣ�ɞɟɩɚɪɬɚɦɟɧɬ�BINDER. 
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16.3 Ɉɩɪɟɞɟɥɟɧɢɟ�ɩɨɥɟɡɧɨɝɨ�ɨɛɴɟɦɚ 


ɂɫɩɨɥɶɡɭɟɦɵɣ�ɩɨɥɟɡɧɵɣ�ɨɛɴɟɦ� ɩɨɤɚɡɚɧɧɵɣ�ɧɢɠɟ��ɜɵɱɢɫɥɹɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ�  


b 


c 


c 


a 


b 


a 


C 


B 


A  


 


$��%��&� �ȼɧɭɬɪɟɧɧɢɟ�ɪɚɡɦɟɪɵ��ɒ��ȼ��Ƚ� 
D��E��F� �Ɋɚɡɦɟɪɵ�ɡɚɡɨɪɨɜ�ɞɨ�ɫɬɟɧɤɢ 


a = 0,1*A 
b = 0,1*B 
c = 0,1*C 


Vɩɨɥɟɡɧɵɣ = (A - 2 * a) * (B - 2 * b) * (C - 2 * c) 


 


Ɋɢɫɭɧɨɤ���� Ɉɩɪɟɞɟɥɟɧɢɟ�ɩɨɥɟɡɧɨɝɨ�ɨɛɴɟɦɚ 


Ɍɟɯɧɢɱɟɫɤɢɟ�ɞɚɧɧɵɟ�ɨɬɧɨɫɹɬɫɹ�ɤ�ɨɩɪɟɞɟɥɟɧɧɨɦɭ�ɩɨɥɟɡɧɨɦɭ�ɨɛɴɟɦɭ  


 
ɇȿ�ɫɬɚɜɶɬɟ�ɭɫɬɪɨɣɫɬɜɚ�ɡɚ�ɩɪɟɞɟɥɵ�ɩɨɥɟɡɧɨɝɨ�ɨɛɴɟɦɚ� 
ɇȿ�ɡɚɝɪɭɠɚɣɬɟ�ɩɨɥɟɡɧɵɣ�ɨɛɴɟɦ�ɛɨɥɟɟ�ɱɟɦ�ɧɚ�ɩɨɥɨɜɢɧɭ��ɱɬɨɛɵ�ɨɛɟɫɩɟɱɢɬɶ�ɞɨɫɬɚɬɨɱɧɨɟ�
ɞɜɢɠɟɧɢɟ�ɜɨɡɞɭɯɚ�ɜɧɭɬɪɢ�&22 ɢɧɤɭɛɚɬɨɪɚ� 
ɇȿ�ɞɟɥɢɬɟ�ɩɨɥɟɡɧɵɣ�ɨɛɴɟɦ�ɧɚ�ɨɬɞɟɥɶɧɵɟ�ɱɚɫɬɢ�ɨɛɪɚɡɰɚɦɢ�ɛɨɥɶɲɨɝɨ�ɪɚɡɦɟɪɚ� 
ɇȿ�ɫɬɚɜɶɬɟ�ɨɛɪɚɡɰɵ�ɫɥɢɲɤɨɦ�ɛɥɢɡɤɨ�ɞɪɭɝ�ɤ�ɞɪɭɝɭ��ɱɬɨɛɵ�ɨɛɟɫɩɟɱɢɬɶ�ɰɢɪɤɭɥɹɰɢɸ�ɦɟɠɞɭ�
ɧɢɦɢ�ɢ�ɬɚɤɢɦ�ɨɛɪɚɡɨɦ�ɨɛɟɫɩɟɱɢɬɶ�ɪɚɜɧɨɦɟɪɧɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, CO2. 


 
 


16.4 Ɍɟɯɧɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɫɟɪɢɢ�&% 


Ɋɚɡɦɟɪ 53 150 210 
Ƚɚɛɚɪɢɬɧɵɟ�ɪɚɡɦɟɪɵ 
ɒɢɪɢɧɚ ɦɦ 580 680 740 


ȼɵɫɨɬɚ��ɜɤɥɸɱɚɹ�ɧɨɠɤɢ� ɦɦ 720 920 1070 


Ƚɥɭɛɢɧɚ ɦɦ 550 715 715 
Ƚɥɭɛɢɧɚ�ɩɥɸɫ�ɞɜɟɪɧɚɹ�ɪɭɱɤɚ��ɩɚɧɟɥɶ�
ɤɨɧɬɪɨɥɟɪɚ ɦɦ 55 55 55 


Ƚɥɭɛɢɧɚ�ɩɥɸɫ�ɩɨɞɤɥɸɱɟɧɢɟ�ɤ�
ɷɥɟɤɬɪɨɩɢɬɚɧɢɸ�ɢ�ɩɨɞɚɱɟ�ɝɚɡɚ ɦɦ 17 17 17 


Ɋɚɫɫɬɨɹɧɢɟ�ɞɨ�ɫɬɟɧɵ��ɫɡɚɞɢ ɦɦ 100 100 100 
Ɋɚɫɫɬɨɹɧɢɟ�ɞɨ�ɫɬɟɧɵ��ɫɛɨɤɭ ɦɦ 50 50 50 
Ʉɨɥɢɱɟɫɬɜɨ�ɞɜɟɪɟɣ  1 1 1 
Ʉɨɥɢɱɟɫɬɜɨ�ɜɧɭɬɪɟɧɧɢɯ�ɫɬɟɤɥɹɧɧɵɯ�
ɞɜɟɪɟɣ  1 1 1 


Ɋɚɡɦɟɪɵ�ɤɚɦɟɪɵ 
ɒɢɪɢɧɚ ɦɦ 400 500 560 
ȼɵɫɨɬɚ ɦɦ 400 600 750 
Ƚɥɭɛɢɧɚ ɦɦ 330 500 500 
ȼɧɭɬɪɟɧɧɢɣ�ɨɛɴɟɦ ɥ 53 150 210 
Ʉɨɥɢɱɟɫɬɜɨ�ɩɨɥɨɤ��ɫɬɚɧɞ��ɦɚɤɫ��  2/3 3/6 3/8 
Ɋɚɡɦɟɪ�ɩɨɥɨɤ��ɜɧɟɲɧɢɣ��ɒɢɪɢɧɚ�[�
Ƚɥɭɛɢɧɚ ɦɦɦɦ 396 x 289 495 x 444 556 x 444 


Ɂɚɝɪɭɡɤɚ�ɩɨɥɤɢ ɤɝ 10 10 10 
Ⱦɨɩɭɫɬɢɦɚɹ�ɡɚɝɪɭɡɤɚ�ɤɚɦɟɪɵ ɤɝ 30 30 30 
Ɇɚɫɫɚ��ɩɭɫɬɨɝɨ� ɤɝ 60 107 121 







  
  
 


  


CB (E3) 12/2012 page 100/112 


 
Ɋɚɡɦɟɪ 53 150 210 
Ɍɟɦɩɟɪɚɬɭɪɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 


Ⱦɢɚɩɚɡɨɧ�ɬɟɦɩɟɪɚɬɭɪ 
ɨɬ °C ɜɵɲɟ�


ɤɨɦɧɚɬɧɨɣ 5 7 7 


ɞɨ °C 60 60 60 
ȼɚɪɢɚɰɢɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɪɢ�����& ± K 0,3 0,3 0,4 
Ɏɥɭɤɬɭɚɰɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɪɢ�����& ± K 0,1 0,1 0,1 
ȼɪɟɦɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ����
ɩɨɫɥɟ�ɨɬɤɪɵɜɚɧɢɹ�ɞɜɟɪɢ�ɧɚ���ɫ�ɩɪɢ�����& ɦɢɧɭɬ 3 3 3 


ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�&22 
Ⱦɢɚɩɚɡɨɧ�ɭɪɨɜɧɹ�&22  ɨɛ�-% CO2 ��ɞɨ��� ��ɞɨ��� ��ɞɨ��� 
Ɍɨɱɧɨɫɬɶ�ɭɫɬɚɧɨɜɤɢ ɨɛ�-% CO2 0,1 0,1 0,1 
ȼɪɟɦɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ����ɩɨɫɥɟ�
ɨɬɤɪɵɜɚɧɢɹ�ɞɜɟɪɢ�ɧɚ���ɫ�ɞɨ���ɨɛ�-% CO2 


ɦɢɧɭɬ 6 7 9 


ɂɡɦɟɪɟɧɢɟ�ɭɪɨɜɧɹ�&22   IR IR IR 
Ȼɪɚɧɞɫɩɨɣɬ�ɲɥɚɧɝɚ�'1��ɞɥɹ�ɩɨɞɞɚɱɢ�
CO2 ɫ�ɜɧɭɬɪɟɧɧɢɦ�ɞɢɚɦɟɬɪɨɦ ɦɦ 6 6 6 


ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɜɥɚɠɧɨɫɬɢ 
ȼɥɚɠɧɨɫɬɶ % r.H. 95 ± 2 95 ± 2 95 ± 2 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�22 
Ⱦɢɚɩɚɡɨɧ�ɭɪɨɜɧɹ ɨɛ�-% O2 0,2 to 95 0,2 to 95 0,2 to 95 
Ɍɨɱɧɨɫɬɶ�ɭɫɬɚɧɨɜɤɢ�ɫ�ɞɚɜɥɟɧɢɟɦ�ɧɚ�
ɜɯɨɞɟ���ɛɚɪ ɨɛ�-% O2 0,1 0,1 0,1 


ȼɪɟɦɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ����ɩɨɫɥɟ�
ɨɬɤɪɵɜɚɧɢɹ�ɞɜɟɪɢ�ɧɚ���ɫ�ɞɨ���ɨɛ�-% O2  


ɦɢɧɭɬ 25 33 54 


ȼɪɟɦɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ����ɩɨɫɥɟ�
ɨɬɤɪɵɜɚɧɢɹ�ɞɜɟɪɢ�ɧɚ���ɫ�ɞɨ���ɨɛ�-% O2  


ɦɢɧɭɬ 9 10 11 


ɂɡɦɟɪɟɧɢɟ�ɭɪɨɜɧɹ�22   ZrO2 ZrO2 ZrO2 
Ȼɪɚɧɞɫɩɨɣɬ�ɲɥɚɧɝɚ�'1��ɞɥɹ�ɩɨɞɞɚɱɢ�
O2/N2 ɫ�ɜɧɭɬɪɟɧɧɢɦ�ɞɢɚɦɟɬɪɨɦ ɦɦ 6 6 6 


ɗɥɟɤɬɪɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
,3�ɫɢɫɬɟɦɚ�ɡɚɳɢɬɵ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�(1�
60529 IP 20 20 20 


ɇɨɦɢɧɚɥɶɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ���������������
Ƚɰ B 230 1N~ 230 1N~ 230 1N~ 


ɇɨɦɢɧɚɥɶɧɚɹ�ɦɨɳɧɨɫɬɶ ɤȼɬ 1,00 1,30 1,50 
ɉɨɬɪɟɛɥɟɧɢɟ�ɷɧɟɪɝɢɢ����ɩɪɢ�37 °C ȼɬ�ɱ�ɱ 70 120 130 


ɋɟɬɟɜɨɣ�ɪɚɡɴɟɦ  ɍɫɬɨɣɱɢɜɵɣ�ɤ�ɞɢɧɚɦɢɱɟɫɤɢɦ�ɧɚɝɪɭɡɤɚɦ�
ɪɚɡɴɟɦ 


Ʉɚɬɟɝɨɪɢɹ�ɭɫɬɚɧɨɜɤɢ�ɜ�ɫɨɨɬɜ��ɫ�,(&������-1 II II II 
ɋɬɟɩɟɧɶ�ɡɚɝɪɹɡɧɟɧɢɹ�ɜ�ɫɨɨɬɜ��ɫ�,(&������-1 2 2 2 
ɉɪɟɞɨɯɪɚɧɢɬɟɥɶ �[��ɦɦ������$��0� 


ɗɥɟɤɬɪɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�&%-UL �ɞɥɹ�ɋɒȺ�ɢ�Ʉɚɧɚɞɵ� 


Ɋɚɡɦɟɪ 53-UL 150-UL 210-UL 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɇɨɦɢɧɚɥɶɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�����������+]�
1N B 115 1N~ 115 1N~ 115 1N~ 


ɋɟɬɟɜɨɣ�ɪɚɡɴɟɦ 1(0$ 5-15P 5-20P 5-20P 
ɇɨɦɢɧɚɥɶɧɚɹ�ɦɨɳɧɨɫɬɶ ɤȼɬ 1,00 1,30 1,50 
Ʉɚɬɟɝɨɪɢɹ�ɭɫɬɚɧɨɜɤɢ�ɜ�ɫɨɨɬɜ��ɫ�,EC 61010-1 II II II 
ɋɬɟɩɟɧɶ�ɡɚɝɪɹɡɧɟɧɢɹ�ɜ�ɫɨɨɬɜ��ɫ�,(&������-1 2 2 2 
ɉɪɟɞɨɯɪɚɧɢɬɟɥɶ ���[��ɦɦ������ȼ�����$��77� 
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ɉɨɹɫɧɟɧɢɟ� 


1) ɞɨ�����ɨɬ�ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ 


ȼɪɟɦɹ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɝɚɡɨɜɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɜɨ� ɜɧɭɬɪɟɧɧɟɣ� ɤɚɦɟɪɟ� ɩɨɫɥɟ� ɨɬɤɪɵɬɢɹ� ɞɜɟɪɢ��
ɤɨɬɨɪɵɟ ɨɛɨɡɧɚɱɟɧɵ� ɜ� ɬɟɯɧɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ�� ɨɬɧɨɫɢɬɫɹ� ɤ� ɩɨɞɤɥɸɱɟɧɢɸ� ɞɚɜɥɟɧɢɹ� ���� ɛɚɪ��
ɋɧɢɠɟɧɢɟ�ɞɚɜɥɟɧɢɹ�ɝɚɡɚ�ɧɚ�ɜɯɨɞɟ�ɫɤɚɡɵɜɚɟɬɫɹ�ɧɚ�ɛɨɥɟɟ�ɞɥɢɬɟɥɶɧɨɦ�ɜɪɟɦɟɧɢ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� 


2) ɞɥɹ�ɪɚɫɲɢɪɟɧɢɹ�ɭɫɥɨɜɢɣ�ɫɢɫɬɟɦ�ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ� 


ȼɫɟ� ɬɟɯɧɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɭɤɚɡɚɧɵ�ɞɥɹ� ɩɭɫɬɵɯ ɤɚɦɟɪ� ɫɨ� ɫɬɚɧɞɚɪɬɧɵɦ�ɨɛɨɪɭɞɨɜɚɧɢɟɦ� ɩɪɢ�
ɨɤɪɭɠɚɸɳɟɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɞɨ� �� �ɋ� ɢ� ɤɨɥɟɛɚɧɢɹɯ� ɧɚɩɪɹɠɟɧɢɹ� �� ����� Ɍɟɦɩɟɪɚɬɭɪɧɵɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɨɩɪɟɞɟɥɟɧɵ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɡɚɜɨɞɫɤɢɦ�ɫɬɚɧɞɚɪɬɨɦ BINDER�� ɪɚɡɪɚɛɨɬɚɧɧɵɦ�ɧɚ�
ɨɫɧɨɜɟ� ',1� ������� ɫ� ɭɱɟɬɨɦ� ɪɚɫɫɬɨɹɧɢɹ� ɨɬ� ɫɬɟɧ�� ɪɚɜɧɨɦ� ���� ɜɵɫɨɬɵ�� ɲɢɪɢɧɵ� ɢ� ɝɥɭɛɢɧɵ�
ɜɧɭɬɪɟɧɧɟɣ�ɤɚɦɟɪɵ� 


ȼɫɟ�ɭɤɚɡɚɧɢɹ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɪɟɞɧɢɟ�ɡɧɚɱɟɧɢɹ�ɢ�ɹɜɥɹɸɬɫɹ�ɬɢɩɢɱɧɵɦɢ�ɞɥɹ�ɭɫɬɪɨɣɫɬɜ�ɷɬɨɣ�
ɫɟɪɢɢ��Ɇɵ�ɨɫɬɚɜɥɹɟɦ�ɡɚ�ɫɨɛɨɣ�ɩɪɚɜɨ�ɢɡɦɟɧɹɬɶ�ɬɟɯɧɢɱɟɫɤɢɟ�ɫɩɟɰɢɮɢɤɚɰɢɢ�ɜ�ɥɸɛɨɟ�ɜɪɟɦɹ. 


 
ȿɫɥɢ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɩɨɥɧɨɫɬɶɸ�ɡɚɝɪɭɠɟɧɨ��ɜɪɟɦɹ�ɧɚɝɪɟɜɚ�ɦɨɠɟɬ�ɜɚɪɶɢɪɨɜɚɬɶɫɹ�ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɡɚɝɪɭɡɤɢ� 


 


16.5 Ɉɛɨɪɭɞɨɜɚɧɢɟ�ɢ�ɨɩɰɢɢ�ɞɥɹ�ɫɟɪɢɢ�CB 


 
ɉɪɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�&22 ɢɧɤɭɛɚɬɨɪɚ�ɩɨɥɶɡɭɣɬɟɫɶ�ɬɨɥɶɤɨ�ɨɪɢɝɢɧɚɥɶɧɵɦɢ�ɡɚɩɱɚɫɬɹɦɢ�ɢɥɢ�
ɡɚɩɱɚɫɬɹɦɢ�ɩɨɫɬɚɜɳɢɤɨɜ��ɚɜɬɨɪɢɡɢɪɨɜɚɧɧɵɯ�ɤɨɦɩɚɧɢɟɣ�%,1'(5��ɉɨɥɶɡɨɜɚɬɟɥɶ�ɧɟɫɟɬ�
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɡɚ�ɜɟɫɶ�ɪɢɫɤ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɧɟɚɜɬɨɪɢɡɨɜɚɧɧɵɯ�ɡɚɩɱɚɫɬɟɣ� 


 
ɋɬɚɧɞɚɪɬɧɨɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ 
Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ�ɤɨɧɬɪɨɥɥɟɪ�ɫ�ɞɢɫɩɥɟɟɦ�ɢ��-ɤɚɧɚɥɶɧɨɣ�ɬɟɯɧɨɥɨɝɢɟɣ�ɞɥɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�&22  
(ɢ ɞɥɹ�22 ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22) 
ɋɢɫɬɟɦɚ�ɢɡɦɟɪɟɧɢɹ�ɢɧɮɪɚɤɪɚɫɧɨɝɨ�ɩɨɝɥɨɳɟɧɢɹ�&22 
ɋɢɫɬɟɦɚ�ɜɨɡɞɭɲɧɨɣ�ɪɭɛɚɲɤɢ�ɫ�ɜɟɧɬɢɥɹɬɨɪɨɦ 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ�ɫɬɟɪɢɥɢɡɚɰɢɹ�ɝɨɪɹɱɢɦ�ɜɨɡɞɭɯɨɦ�ɩɪɢ������ °C 
Ƚɚɡɨɫɦɟɲɢɜɚɸɳɚɹ�ɝɨɥɨɜɤɚ 
ɋɢɫɬɟɦɚ�3HUPDGU\� 
ȿɞɢɧɨɥɢɫɬɨɜɚɹ�ɤɚɦɟɪɚ�ɝɥɭɸɨɤɨɣ�ɜɵɬɹɠɤɢ��ɫɬɚɥɶ�ɦɚɪɤɢ��������9�$��ɩɨɥɢɪɨɜɚɧɧɚɹ 
ɗɥɟɤɬɪɨɧɧɚɹ�ɫɢɫɬɟɦɚ�ɚɜɬɨ-ɞɢɚɝɧɨɫɬɢɤɢ�ɨɲɢɛɤɢ�ɫ�ɧɭɥɟɜɵɦ�ɪɟɥɟ 
ɍɫɬɪɨɣɫɬɜɨ�ɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɡɚɳɢɬɵ�ɤɥɚɫɫ�����ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�',1������ 
ɉɥɨɬɧɨ�ɩɪɢɥɟɝɚɸɳɚɹ�ɫɬɟɤɥɹɧɧɚɹ�ɜɧɭɬɪɟɧɧɹɹ�ɞɜɟɪɶ 
��ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ�ɩɨɥɤɢ��ɫɬɚɥɶ�ɦɚɪɤɢ��������9�$ 
ɂɧɬɟɪɮɟɣɫ�56���� 
7HVW�Ɇɚɪɤɚ ɢɫɩɵɬɚɧɢɣ�cUL, VDE 
 


Ɉɩɰɢɢ�ɢ�ɚɤɫɟɫɫɭɚɪɵ 
Ⱦɨɩ�ɩɨɥɤɚ��ɫɬɚɥɶɧɚɹ� 
ɋɬɟɤɥɹɧɧɚɹ�ɞɜɟɪɶ��ɪɚɡɞɟɥɢɬɟɥɶɧɚɹ��ɝɚɡɨ-ɫɬɨɣɤɚɹ��ɢɡ�ɫɬɚɥɢ����ɪɚɡɚ��CB 53, &%���������ɪɚɡɚ��&%����� 
ɉɨɥɤɢ�ɞɥɹ�ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ�ɫɬɟɤɥɹɧɧɨɣ�ɞɜɟɪɢ��ɝɚɡɨ-ɫɬɨɣɤɢɟ��ɢɡ�ɫɬɚɥɢ 
ɋɬɵɤɨɜɨɱɧɵɣ�ɫɬɟɧɞ�ɫ�ɛɥɨɤɢɪɭɸɳɢɦɢɫɹ�ɤɨɥɟɫɢɤɚɦɢ��&%�������&%����� 
Ⱥɞɚɩɬɟɪ�ɞɥɹ�ɩɪɹɦɨɝɨ�ɬɟɪɦɨ-ɛɟɡɨɩɚɫɧɨɝɨ�ɫɨɟɞɢɧɟɧɢɹ 
ɉɨɞɫɬɚɜɤɚ�ɧɚ�ɤɨɥɟɫɢɤɚɯ 
ɉɟɪɟɯɨɞɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ�&�����ɧɚ�&%���� 
ɋɢɥɢɤɨɧɨɜɵɟ�ɩɨɪɬɵ�ɞɨɫɬɭɩɚ�ɫ�ɞɜɭɦɹ�ɫɢɥɢɤɨɧɨɜɵɦɢ�ɡɚɝɥɭɲɤɚɦɢ 
Ɂɚɩɢɪɚɸɳɚɹɫɹ�ɞɜɟɪɶ 
Ȼɥɨɤɢɪɨɜɤɚ ɤɥɚɜɢɚɬɭɪɵ 
Ȼɚɥɥɨɧ�ɡɚɦɟɧɵ�&22/O2/N2 ��ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ�ɲɧɭɪ��&%�����ɢ CB 210) 
ȼɫɬɪɨɟɧɧɵɣ�ɫɦɟɧɧɵɣ�ɛɚɥɥɨɧ�&22 ɫ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ�ɩɨɞɫɨɟɞɢɧɟɧɢɟɦ�ɤɨ��-ɦɭ�ɢɧɤɭɛɚɬɨɪɭ��&%�����
ɢ CB 210) 







  
  
 


  


CB (E3) 12/2012 page 102/112 


 
Ɉɩɰɢɢ�ɢ�ɚɤɫɟɫɫɭɚɪɵ (ɩɪɨɞɨɥɠɟɧɢɟ) 
ȼɧɟɲɧɟɟ�ɭɫɬɪɨɣɫɬɜɨ�ɫɦɟɧɵ�ɛɚɥɥɨɧɨɜ�&22, O2 ɢɥɢ�12 ³%,1'(5�*DV�6XSSO\�6HUYLFH´ 
ɒɧɭɪ�ɞɥɹ�ɩɨɞɤɥɸɱɟɧɢɹ�ɛɚɥɥɨɧɚ�&22, O2 ɢɥɢ�12  
ȼɧɭɬɪɟɧɧɹɹ�ɪɨɡɟɬɤɚ�����9��ɦɚɤɫ����$��ɫ�ɜɵɤɥɸɱɚɬɟɥɟɦ��&%�����ɢ &%������ɧɟ�ɞɥɹ�8/�ɤɚɦɟɪ� 
Ⱥɧɚɥɨɝɨɜɵɣ�ɜɵɜɨɞ�ɞɥɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɢ CO2 4-��P$�ɫ�ɪɚɡɴɟɦɨɦ�',1 
ɒɥɚɧɝ�ɞɥɹ�ɱɢɫɬɤɢ��ɧɟɣɬɪɚɥɶɧɵɦɢ�ɜɟɳɟɫɬɜɚɦɢ��ɞɢɡɢɧɮɟɤɰɢɨɧɧɵɦɢ�ɫɩɪɟɹɦɢ, ɧɟ�ɫɨɞɟɪɠɚɳɢɦɢ�
ɤɨɪɩɢɢ�ɱɢɫɬɹɳɢɦɢ, ɡɚɳɢɬɧɵɟ ɩɟɪɱɚɬɤɢ, ɡɚɳɢɬɧɵɟ ɨɱɤɢ) 
Ɏɭɧɤɰɢɹ�ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ�ɛɟɡɨɩɚɫɧɨɝɨ�ɨɬɫɥɟɠɢɜɚɧɢɹ�&22 
Ɂɚɜɨɞɫɤɨɣ�ɫɟɪɬɢɮɢɤɚɬ�ɤɚɥɢɛɪɨɜɤɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�&22 
Ɂɚɜɨɞɫɤɨɣ�ɫɟɪɬɢɮɢɤɚɬ�ɤɚɥɢɛɪɨɜɤɢ�22 (ɞɥɹ�ɤɚɦɟɪ�ɫ�ɤɨɧɬɪɨɥɟɦ�22) 
ɉɪɨɬɨɤɨɥ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ�ɢɡɦɟɪɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ 
ɉɪɨɬɨɤɨɥ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ�ɢɡɦɟɪɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�DIN 12880 
Ɋɨɥɥɟɪɧɚɹ�ɫɢɫɬɟɦɚ�CELLROLL ɫ�ɧɚɛɨɪ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ�ɤɚɛɟɥɟɣ�ɢ�ɢ�ɪɚɡɴɟɦ�ɞɥɹ�ɧɢɡɤɨɝɨ�
ɧɚɩɪɹɠɟɧɢɹ��H[WUD-low voltage, ELV) 
Ɋɚɡɴɟɦ�ɞɥɹ�ɧɢɡɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ��H[WUD-ORZ�YROWDJH��(/9��ɫ�ɪɨɡɟɬɤɨɣ�/(02 �ɦɨɠɟɬ�ɡɚɤɪɵɜɚɬɶɫɹ��ɢ�
/(02 ɲɬɟɤɟɪɨɦ��ɦɚɤɫɢɦɚɥɶɧɵɟ�ɡɧɚɱɟɧɢɹ�ɞɥɹ�ɧɚɩɪɹɠɟɧɢɹ�ɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɫɢɥɵ�ɬɨɤɚ�����ȼ�
ɩɟɪɟɦɟɧɧɵɣ�ɩɨɫɬɨɹɧɧɵɣ�ɬɨɤ�– 2,5 Ⱥ (CB 150 ɢ CB 210) 
Ʉɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ�ɩɚɩɤɚ 
 


16.6 Ɂɚɩɚɫɧɵɟ�ɱɚɫɬɢ 


 
Ʉɨɦɩɚɧɢɹ�%,1'(5�*PE+�ɧɟɫɟɬ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɡɚ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɫɜɨɢɯ�ɭɫɬɪɨɣɫɬɜ�
ɬɨɥɶɤɨ�ɜ�ɫɥɭɱɚɟ��ɟɫɥɢ�ɨɩɵɬɧɵɟ�ɷɥɟɤɬɪɢɤɢ�ɢɥɢ�ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɣ�ɩɟɪɫɨɧɚɥ��
ɚɜɬɨɪɢɡɨɜɚɧɧɵɣ�%,1'(5��ɜɵɩɨɥɧɹɥɢ�ɜɫɟ�ɬɟɯɧɢɱɟɫɤɨɟ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɢ�ɪɟɦɨɧɬ��ɢ�ɟɫɥɢ�
ɤɨɦɩɨɧɟɧɬɵ��ɨɬɧɨɫɹɳɢɟɫɹ�ɤ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɤɚɦɟɪɵ��ɡɚɦɟɧɹɥɢɫɶ�ɜ�ɫɥɭɱɚɟ�ɩɨɥɨɦɤɢ�
ɨɪɢɝɢɧɚɥɶɧɵɦɢ�ɡɚɩɱɚɫɬɹɦɢ��ɉɨɥɶɡɨɜɚɬɟɥɶ�ɧɟɫɟɬ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɡɚ�ɜɟɫɶ�ɪɢɫɤ�ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɧɟɚɜɬɨɪɢɡɨɜɚɧɧɵɯ�ɡɚɩɱɚɫɬɟɣ� 


Ⱥɤɫɟɫɫɭɚɪɵ�ɢ�ɡɚɩɚɫɧɵɟ�ɱɚɫɬɢ� 


Ɋɚɡɦɟɪ� 53 150 210 
Ɉɩɢɫɚɧɢɟ Ʉɚɬɚɥɨɠɧɵɣ�ɧɨɦɟɪ 
ɉɟɪɮɨɪɢɪɨɜɚɧɧɚɹ�ɩɨɥɤɚ��ɫɬɚɥɶɧɚɹ 6004-0105 6004-0080 6004-0082 
Ɋɚɡɞɟɥɟɧɧɵɟ�ɩɨɥɤɢ (1 ɭɪɨɜɟɧɶ��ɢɡ�ɧɟɪɠɚɜɟɸɳɟɣ�ɫɬɚɥɢ�ɞɥɹ�
ɨɩɰɢɢ�ɫ�ɪɚɡɞɟɥɟɧɧɨɣ�ɜɧɭɬɪɟɧɧɟɣ�ɫɬɟɤɥɹɧɧɨɣ�ɞɜɟɪɶɸ, 
ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɨɣ 


-- 8012-0578 8012-0579 


Ƚɥɭɛɨɤɚɹ�ɩɨɥɤɚ�ɢɡ�ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ�ɞɥɹ�ɨɩɰɢɢ�ɫ�
ɪɚɡɞɟɥɟɧɧɨɣ�ɜɧɭɬɪɟɧɧɟɣ�ɫɬɟɤɥɹɧɧɨɣ�ɞɜɟɪɶɸ��
ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɨɣ 


6004-0120 -- -- 


Ⱦɜɟɪɧɚɹ�ɩɪɨɤɥɚɞɤɚ�ɞɥɹ�ɨɫɧɨɜɧɨɣ�ɞɜɟɪɢ 6005-0208 6005-0017 6005-0027 
Ⱦɜɟɪɧɚɹ�ɩɪɨɤɥɚɞɤɚ�ɞɥɹ�ɫɬɟɤɥɹɧɧɨɣ�ɞɜɟɪɢ 6005-0187 6005-0077 6005-0080 
ɍɩɥɨɬɧɢɬɟɥɶ�ɞɥɹ�ɞɜɟɪɢ��ɬɨɧɤɢɣ��ɞɥɹ�ɫɬɟɤɥɹɧɧɚɹ�ɞɜɟɪɶ��
ɪɚɡɞɟɥɢɬɟɥɶɧɚɹ��ɝɚɡɨ-ɫɬɨɣɤɚɹ -- 6005-0102 6005-0103 


ɍɩɥɨɬɧɢɬɟɥɶ�ɞɥɹ�ɫɬɟɤɥɹɧɧɨɣ�ɞɜɟɪɢ�ɩɨ�ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ�
ɢɫɩɨɥɧɟɧɢɸ��ɪɚɡɞɟɥɢɬɟɥɶɧɚɹ��ɝɚɡɨ-ɫɬɨɣɤɚɹ -- 6005-0100 6005-0101 


ɋɬɟɤɥɹɧɧɚɹ�ɞɜɟɪɶ�ɩɨ�ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ�ɢɫɩɨɥɧɟɧɢɸ�ɞɥɹ�
ɨɩɰɢɢ�ɋɬɟɤɥɹɧɧɚɹ�ɞɜɟɪɶ��ɦɧɨɝɨ�ɪɚɡɞɟɥɟɧɧɚɹ��
ɝɚɡɨɡɚɳɢɳɟɧɧɚɹ��ɩɨɥɧɚɹ 


-- 8010-0051 8010-0035 


ɋɬɵɤɨɜɨɱɧɵɣ�ɫɬɟɧɞ�ɫ�ɛɥɨɤɢɪɭɸɳɢɦɢɫɹ�ɤɨɥɟɫɢɤɚɦɢ -- 9051-0020 9051-0023 
Ⱥɞɚɩɬɟɪ�ɞɥɹ�ɩɪɹɦɨɝɨ�ɬɟɪɦɨ-ɛɟɡɨɩɚɫɧɨɝɨ�ɫɨɟɞɢɧɟɧɢɹ 9051-0032 9051-0026 9051-0030 
ɉɨɞɫɬɚɜɤɚ�ɧɚ�ɤɨɥɟɫɢɤɚɯ 9051-0031 9051-0028 9051-0029 
ɉɟɪɟɯɨɞɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ�&�����ɧɚ�&%���� -- 9051-0027 -- 
Ɋɨɥɥɟɪɧɚɹ�ɫɢɫɬɟɦɚ�CELLROLL ɫ�ɧɚɛɨɪ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ�
ɤɚɛɟɥɟɣ�ɢ�ɪɚɡɴɟɦ�ɞɥɹ�ɧɢɡɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ��H[WUD-low voltage, 
ELV) 


-- 8012-0571 8012-0572 







  
  
 


  


CB (E3) 12/2012 page 103/112 


 


Ɉɩɢɫɚɧɢɟ Ʉɚɬɚɥɨɠɧɵɣ�ɧɨɦɟɪ 
ɇɚɛɨɪ�ɞɟɬɚɥɟɣ�ɩɨɫɬɚɜɥɹɟɬɫɹ�ɤ�ɛɚɥɥɨɧɚɦ�CO2 8012-0014 
ɇɚɛɨɪ�ɞɟɬɚɥɟɣ�ɩɨɫɬɚɜɥɹɟɬɫɹ�ɤ�ɛɚɥɥɨɧɚɦ�O2 8012-0015 
ɇɚɛɨɪ�ɞɟɬɚɥɟɣ�ɩɨɫɬɚɜɥɹɟɬɫɹ�ɤ�ɛɚɥɥɨɧɚɦ�N2 8012-0016 
Ɋɟɡɢɧɨɜɵɟ�ɩɪɨɤɥɚɞɤɢ����ɲɬɭɤɢ 8012-0376 
ɉɪɟɞɨɯɪɚɧɢɬɟɥɶ��[��ɦɦ����ȼ���$��0� 5006-0012 
ɉɪɟɞɨɯɪɚɧɢɬɟɥɶ����[���ɦɦ�����ȼ���$��77���ɬɨɥɶɤɨ�ɞɥɹ�8/ 5006-0033 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ�ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ�ɤɥɚɫɫ�� 5006-0037 
Ʉɨɧɬɪɨɥɥɟɪ�0%���ɷɤɪɚɧ 5014-0059 
Ʉɨɧɬɪɨɥɥɟɪ�0%���(�$�ɩɚɧɟɥɶ 5014-0060 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ�ɫɟɧɫɨɪ�3W�����ɩɪɹɦɨɝɨ�ɢɡɦɟɪɟɧɢɹ��ɧɚɝɪɟɜ�ɞɜɟɪɢ� 5002-0021 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ�ɫɟɧɫɨɪ�3W�����ɢɡɨɝɧɭɬɵɣ��ɜɨɡɞɭɲɧɚɹ�ɪɭɛɚɲɤɚ� 5002-0022 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ�ɫɟɧɫɨɪ���[�3W�����ɩɪɹɦɨɝɨ�ɢɡɦɟɪɟɧɢɹ��ɜɧɭɬɪɟɧɧɹɹ�ɤɚɦɟɪɚ���
ɤɨɧɬɪɨɥɥɟɪ�ɛɟɡɨɩɚɫɧɨɫɬɢ� 5002-0043 


CO2 ɫɟɧɫɨɪ 5002-0023 
O2 ɫɟɧɫɨɪ�&%��� 5002-0060 
O2 ɫɟɧɫɨɪ�&%�������&%���� 5002-0015 
Ƚɚɡɨɜɵɣ�ɮɢɥɶɬɪ 8009-0369 
Ɋɟɞɭɤɬɨɪ�ɞɚɜɥɟɧɢɹ�)DLO�6DIH 8009-0232 
Ɋɟɡɟɪɜɭɚɪ�ɞɥɹ�ɜɨɞɵ�3HUPDGU\��&%��� 4022-0260 
Ɋɟɡɟɪɜɭɚɪ�ɞɥɹ�ɜɨɞɵ�3HUPDGU\��&%�������&%���� 4022-0081 
Ɂɚɜɨɞɫɤɨɣ�ɫɟɪɬɢɮɢɤɚɬ�ɤɚɥɢɛɪɨɜɤɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�&22 8012-0228 
Ɂɚɜɨɞɫɤɨɣ�ɫɟɪɬɢɮɢɤɚɬ�ɤɚɥɢɛɪɨɜɤɢ�22 8012-0229 
ɒɥɚɧɝ�ɞɥɹ�ɱɢɫɬɤɢ��ɧɟɣɬɪɚɥɶɧɵɦɢ�ɜɟɳɟɫɬɜɚɦɢ��ɞɢɡɢɧɮɟɤɰɢɨɧɧɵɦɢ�ɫɩɪɟɹɦɢ, 
ɧɟ�ɫɨɞɟɪɠɚɳɢɦɢ�ɤɨɪɩɢɢ�ɱɢɫɬɹɳɢɦɢ, ɡɚɳɢɬɧɵɟ ɩɟɪɱɚɬɤɢ, ɡɚɳɢɬɧɵɟ ɨɱɤɢ) 8012-0503 


Ɋɭɤɨɜɨɞɫɬɜɨ�ɩɨ�ɜɵɪɚɳɢɜɚɧɢɸ�ɤɥɟɬɨɱɧɵɯ�ɤɭɥɶɬɭɪ 7001-0079 
Ʉɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ�ɩɚɩɤɚ DL021031 
Ɂɚɜɨɞɫɤɨɣ�ɫɟɪɬɢɮɢɤɚɬ�ɤɚɥɢɛɪɨɜɤɢ ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�&22 DL021021 
Ɂɚɜɨɞɫɤɨɣ�ɫɟɪɬɢɮɢɤɚɬ�ɤɚɥɢɛɪɨɜɤɢ O2 DL021026 
ɉɪɨɬɨɤɨɥ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ�ɢɡɦɟɪɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ���-��ɬɨɱɤɚɯ� DL021022 
ɉɪɨɬɨɤɨɥ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ�ɢɡɦɟɪɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ���-��ɬɨɱɤɚɯ� DL021023 
ɉɪɨɬɨɤɨɥ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ�ɢɡɦɟɪɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ����-���ɬɨɱɤɚɯ�� DL021024 
ɉɪɨɬɨɤɨɥ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ�ɢɡɦɟɪɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�DIN 
����������ɬɨɱɤɚɯ� DL021025 


 


16.7 ɉɟɪɟɫɱɟɬ�ɞɚɧɧɵɯ�ɢɡ�ɫɢɫɬɟɦɵ�ɋɂ 


��ɮɭɬ� �������ɦ����������Nɦ 


��ɦ� �����ɫɦ� ������ɮɭɬɚ� �������ɞɸɣɦɨɜ 


��ɦɛɚɪ� ��������ɮɭɧɬɚ�ɧɚ�ɤɜɚɞɪɚɬɧɵɣ�ɞɸɣɦ 


 


16.8 Ɍɚɛɥɢɰɚ�ɩɟɪɟɫɱɟɬɚ�ɟɞɢɧɢɰ�ɞɚɜɥɟɧɢɹ��ɛɚɪ�– ɮɭɧɬ�ɧɚ�ɤɜɚɞɪɚɬɧɵɣ�ɦɟɬɪ�
�SVL� 


ɛɚɪ psi ɛɚɪ psi ɛɚɪ psi 
1 14,5 3 43,5 5 72,5 


1,5 21,7 3,5 50,7 5,5 79,7 


2 29,0 4 58,0 6 87,0 


2,5 36,2 4,5 65,2   
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16.9 Ɋɚɡɦɟɪɵ�&% 53 
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16.10 Ɋɚɡɦɟɪɵ�&%���� 
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16.11 Ɋɚɡɦɟɪɵ�&%���� 
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17. ɋɟɪɬɢɮɢɤɚɬ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɱɢɫɬɨɬɵ 


17.1 Ⱦɥɹ ɭɫɬɪɨɣɫɬɜ�� ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɡɚ ɩɪɟɞɟɥɚɦɢ ɋɟɜɟɪɧɨɣ Ⱥɦɟɪɢɤɢ ɢ 
ɐɟɧɬɪɚɥɶɧɨɣ Ⱥɦɟɪɢɤɢ 


Ⱦɟɤɥɚɪɚɰɢɹ�ɨ�ɛɟɡɜɪɟɞɧɨɫɬɢ�ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ�ɡɞɨɪɨɜɶɹ 
Erklärung zur Sicherheit und gesundheitlichen Unbedenklichkeit 


ɇɟɦɟɰɤɢɣ� ɧɨɪɦɚɬɢɜɧɵɣ� ɞɨɤɭɦɟɧɬ�� ɤɚɫɚɸɳɢɣɫɹ� ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ� �GefStofV��� ɢ� ɩɪɟɞɩɢɫɚɧɢɹ� ɜ�
ɨɬɧɨɲɟɧɢɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɧɚ�ɪɚɛɨɱɟɦ�ɦɟɫɬɟ�ɬɪɟɛɭɸɬ��ɱɬɨɛɵ�ɷɬɚ�ɮɨɪɦɚ�ɛɵɥɚ�ɡɚɩɨɥɧɟɧɚ�ɞɥɹ�ɜɫɟɯ�
ɩɪɨɞɭɤɬɨɜ��ɤɨɬɨɪɵɟ�ɛɵɥɢ�ɜɨɡɜɪɚɳɟɧɵ�ɧɚɦ��ɱɬɨɛɵ�ɝɚɪɚɧɬɢɪɨɜɚɬɶ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɢ�ɡɞɨɪɨɜɶɟ�ɧɚɲɢɯ�
ɪɚɛɨɬɧɢɤɨɜ�� 
'LH� 6LFKHUKHLW� XQG� *HVXQGKHLW� XQVHUHU� 0LWDUEHLWHU�� GLH� *HIDKUVWRIIYHURUGQXQJ� *HI6WRI9� XQG� GLH� 9RUVFKULIWHQ� ]XU�
6LFKHUKHLW� DP�$UEHLWVSODW]�PDFKHQ�HV� HUIRUGHUOLFK�� GDVV� GLHVHV�)RUPEODWW� I�U� DOOH�3URGXNWH�� GLH� DQ� XQV� ]XU�FNJe-
VFKLFNW�ZHUGHQ��DXVJHI�OOW�ZLUG� 


x ɉɨɥɧɨɫɬɶɸ ɡɚɩɨɥɧɟɧɧɚɹ ɮɨɪɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɟɪɟɞɚɧɚ ɩɨ ɮɚɤɫɭ (+49 (0) 7462 2005 93555) ɢɥɢ 
ɩɨ ɩɨɱɬɟ, ɱɬɨɛɵ ɨɧɚ ɭɠɟ ɛɵɥɚ ɜ ɧɚɥɢɱɢɢ ɞɨ ɩɪɢɛɵɬɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɬɨɪɚɹ ɤɨɩɢɹ ɷɬɨɣ ɮɨɪɦɵ 
ɞɨɥɠɧɚ ɫɨɩɪɨɜɨɠɞɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɉɟɪɟɜɨɡɱɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɨɢɧɮɨɪɦɢɪɨɜɚɧ ɨɛ ɷɬɨɣ 
ɮɨɪɦɟ. 
(LQH�YROOVWlQGLJ�DXVJHI�OOWH�.RSLH�GLHVHV�)RUPEODWWHV�VROO�SHU�)D[�XQWHU�1U��������������������������RGHU�%ULHI�
vorab an uns gesandt werden, so dass die Information vorliegt, bevor das Gerät/Bauteil eintrifft. Eine weitere Ko-
SLH�VROO�GHP�*HUlW�%DXWHLO�EHLJHI�JW�VHLQ��*JI��LVW�GLH�6SHGition zu informieren. 


x ɇɟɩɨɥɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɢɥɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɰɟɞɭɪɟ ɧɟɢɡɛɟɠɧɨ ɩɪɢɜɟɞɟɬ ɤ ɫɭɳɟɫɬɜɟɧɧɵɦ 
ɡɚɞɟɪɠɤɚɦ ɜ ɨɛɪɚɛɨɬɤɟ. Ɇɵ ɧɚɞɟɟɦɫɹ, ɱɬɨ ɜɵ ɨɬɧɟɫɟɬɟɫɶ ɫ ɩɨɧɢɦɚɧɢɟɦ ɤ ɬɪɟɛɨɜɚɧɢɹɦ, ɤɨɬɨɪɵɟ 
ɦɵ ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ, ɢ ɱɬɨ ɜɵ ɩɨɦɨɠɟɬɟ ɧɚɦ ɭɫɤɨɪɢɬɶ ɷɬɭ ɩɪɨɰɟɞɭɪɭ. 
8QYROOVWlQGLJH�$QJDEHQ�RGHU�1LFKWHLQKDOWHQ�GLHVHV�$EODXIV� I�KUHQ�]ZDQJVOlXILJ� ]X�EHWUlFKWOLFKHQ�9HU]|JHUXn-
JHQ�LQ�GHU�$EZLFNOXQJ��%LWWH�KDEHQ�6LH�9HUVWlQGQLV�I�U�0D�QDKPHQ��GLH�DX�HUKDOE�XQVHUHU�(LQIOXVVP|JOLFKNHLWHQ�
liegen und helfen Sie mit, den Ablauf zu beschleunigen. 


x ɉɨɠɚɥɭɣɫɬɚ��ɡɚɩɨɥɧɢɬɟ ɩɨɥɧɨɫɬɶɸ ɷɬɭ ɮɨɪɦɭ. 


%LWWH�XQEHGLQJW�YROOVWlQGLJ�DXVI�OOHQ� 


1. 8QLW��FRPSRQHQW�SDUW���W\SH� / *HUlW���%DXWHLO���7\S�� ɍɫɬɪɨɣɫɬɜɨ��ɤɨɦɩɨɧɟɧɬ��ɬɢɩ� 
 


2. Serial No./ Serien-Nr.: /ɋɟɪɢɣɧɵɣ ɧɨɦɟɪ 


 


3. Details about utilized substances / biological substances / (LQ]HOKHLWHQ��EHU�GLH�HLQJHVHW]WHQ�
 6XEVWDQ]HQ�ELRORJLVFKH�0DWHULDOLHQ�/ ɉɨɞɪɨɛɧɨɫɬɢ ɨɛ ɭɬɢɥɢɡɢɪɨɜɚɧɧɵɯ ɜɟɳɟɫɬɜɚɯ/ 
 ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜɚɯ 


 


3.1 Designations / Bezeichnungen:/ ɍɤɚɡɚɧɢɹ� 


a)  ____________________________________________________________________________ 
 
b) ____________________________________________________________________________ 
 
c)  ____________________________________________________________________________ 


3.2 Safety measures required for handling these substances / Vorsichtsma�nahmen beim Umgang mit 
diesen Stoffen:/ Ɇɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɷɬɢɦɢ ɜɟɳɟɫɬɜɚɦɢ 


a)  ____________________________________________________________________________ 
 
b) ____________________________________________________________________________ 
 
c)  ____________________________________________________________________________ 


 
ȼ�ɫɥɭɱɚɟ�ɨɬɫɭɬɫɬɜɢɹ�ɩɨɥɧɨɝɨ�ɡɚɩɨɥɧɟɧɢɹ�ɷɬɨɣ�ɮɨɪɦɵ�ɪɟɦɨɧɬ�ɧɟɜɨɡɦɨɠɟɧ. 
2KQH�9RUOLHJHQ�GHV�YROOVWlQGLJ�DXVJHI�OOWHQ�)RUPEODWWHV�LVW�HLQH�5HSDUDWXU�QLFKW�P|JOLFK� 
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3.3 Measures to be taken in case of skin contact or release into the atmosphere / 0D�QDKPHQ�EHL�
3HUVRQHQNRQWDNW� RGHU� )UHLVHW]XQJ�/Ɇɟɪɵ�� ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɩɪɢɧɹɬɵ ɜ ɫɥɭɱɚɟ 
ɤɨɧɬɚɤɬɚ ɫ ɤɨɠɟɣ ɢɥɢ ɜɵɯɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ 


a)  ____________________________________________________________________________ 
 
b) ____________________________________________________________________________ 
 
c)  ____________________________________________________________________________ 
 
d)  ____________________________________________________________________________ 


3.4 Other important information that must be taken into account / Weitere zu beachtende und wichtige 
Informationen:/ Ⱦɪɭɝɚɹ�ɜɚɠɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ��ɤɨɬɨɪɭɸ�ɫɥɟɞɭɟɬ�ɩɪɢɧɹɬɶ�ɜɨ�ɜɧɢɦɚɧɢɟ 


a)  ____________________________________________________________________________ 
 
b) ____________________________________________________________________________ 
 
c)  ____________________________________________________________________________ 


4.  'HFODUDWLRQ� RQ� WKH� ULVN� RI� WKHVH� VXEVWDQFHV� �SOHDVH� FKHFNPDUN� WKH� DSSOLFDEOH� LWHPV� /  
Erklärung zur Gefährlichkeit der Stoffe (bitte Zutreffendes ankreuzen) :�ɍɬɜɟɪɠɞɟɧɢɹ� ɨ� ɪɢɫɤɟ� ɷɬɢɯ�
ɜɟɳɟɫɬɜ��ɩɨɠɚɥɭɣɫɬɚ��ɨɬɦɟɬɶɬɟ�ɩɨɞɯɨɞɹɳɢɟ�ɩɭɧɤɬɵ�� 


� 4.1 )RU�QRQ�WR[LF��QRQ�UDGLRDFWLYH��ELRORJLFDOO\�KDUPOHVV�PDWHULDOV / I�U�QLFKW�JLIWLJH��QLFKW�UDGLRDNWLYH��
biologisch ungefährliche Stoffe:/ Ⱦɥɹ� ɧɟɬɨɤɫɢɱɧɵɯ�� ɧɟ� ɪɚɞɢɨɚɤɬɢɜɧɵɯ�� ɛɢɨɥɨɝɢɱɟɫɤɢ�
ɛɟɡɜɪɟɞɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ� 


We herewith guarantee that the above-mentioned unit / component part… / Wir versichern, dass o.g. 
Gerät/Bauteil.../ Ɇɵ ɝɚɪɚɧɬɢɪɭɟɦ��ɱɬɨ ɜɵɲɟ ɭɩɨɦɹɧɭɬɨɟ ɭɫɬɪɨɣɫɬɜɨ/ ɤɨɦɩɨɧɟɧɬ… 


� +DV�QRW�EHHQ�H[SRVHG�WR�RU�FRQWDLQV�DQ\�WR[LF�RU�RWKHUZLVH�KD]DUGRXV�VXEstances / weder giftige noch 
sonstige gefährliche Stoffe enthält oder solche anhaften./ɇɟ ɛɵɥ ɩɨɞɜɟɪɠɟɧ ɢ ɧɟ ɫɨɞɟɪɠɢɬ ɤɚɤɢɯ-ɥɢɛɨ 
ɬɨɤɫɢɱɧɵɯ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ 


� 7KDW�HYHQWXDOO\�JHQHUDWHG�UHDFWLRQ�SURGXFWV�DUH�QRQ-toxic and also do not represent a hazard / auch 
evtl. entstandene Reaktionsprodukte weder giftig sind noch sonst eine Gefährdung darstellen./ ɇɟ ɬɨɤɫɢɱɟɧ ɢ 
ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɩɚɫɧɨɫɬɢ 


� Eventual residues of hazardous substances have been removed / evtl. 5�FNVWlQGH�YRQ�*HIDKUVWRIIHQ�HQt-
fernt wurden./ Ɉɫɬɚɬɤɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɛɵɥɢ ɭɞɚɥɟɧɵ 


� 4.2 For toxic��radioactive��biologically harmful or hazardous substances��or any other hazardous 
materials / f�r giftige, radioaktive, biologisch bedenkliche bzw. gefährliche Stoffe oder anderweitig gefährli-
che Stoffe./ Ⱦɥɹ�ɬɨɤɫɢɱɧɵɯ��ɪɚɞɢɨɚɤɬɢɜɧɵɯ��ɛɢɨɥɨɝɢɱɟɫɤɢ�ɜɪɟɞɧɵɯ�ɢ�ɨɩɚɫɧɵɯ�ɜɟɳɟɫɬɜ�
ɢɥɢ�ɞɪɭɝɢɯ�ɨɩɚɫɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ 


We herewith guarantee that … / Wir versichern, dass …/ Ɇɵ ɝɚɪɚɧɬɢɪɭɟɦ��ɱɬɨ… 


� The hazardous substances, which have come into contact with the above-PHQWLRQHG� HTXLp-
PHQW�FRPSRQHQW�SDUW��KDYH�EHHQ�FRPSOHWHO\�OLVWHG�XQGHU�LWHP�����DQG�WKDW�DOO�LQIRUPDWLRQ�LQ�WKLV�UHJDUG�
is complete / die gefährlichen Stoffe, die mit dem o.g. Gerät/Bauteil in Kontakt kamen, in 3.1 aufgelistet sind und 
alle Angaben vollständig sind./ ȼɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɜɯɨɞɢɥɢ ɜ ɤɨɧɬɚɤɬ ɫ ɜɵɲɟɭɩɨɦɹɧɭɬɵɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɛɵɥɢ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɱɢɫɥɟɧɵ ɜ ɩɭɧɤɬɟ 3.1 ɢ ɱɬɨ ɷɬɨ ɩɨɥɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 


� 7KDW�WKH�XQLW��FRPSRQHQW�SDUW�KDV�QRW�EHHQ�LQ�FRQWDFW�ZLWK�UDGLRDFWLYLW\���das Gerät/Bauteil nicht mit Radi-
RDNWLYLWlW�LQ�%HU�KUXQJ�NDP/ ɑɬɨ ɭɫɬɪɨɣɫɬɜɨ/ɤɨɦɩɨɧɟɧɬ ɧɟ ɩɨɞɜɟɪɝɚɥɨɫɶ ɪɚɞɢɨɚɤɬɢɜɧɨɦɭ ɨɛɥɭɱɟɧɢɸ. 


5. Kind of transport / transporter / Transportweg/Spediteur:/ Ɍɢɩ ɬɪɚɧɫɩɨɪɬɚ� 


7UDQVSRUW� E\� �PHDQV� DQG� QDPH� RI� WUDQVSRUW� FRPSDQ\�� HWF��� Versendung durch (Name Spediteur o.ä.)/ 
Ɍɪɚɧɫɩɨɪɬ��ɫɪɟɞɫɬɜɨ�ɢ�ɧɚɡɜɚɧɢɟ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɤɨɦɩɚɧɢɢ��ɢ�ɬ��ɞ��� 
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Date of dispatch to BINDER GmbH / Tag der Absendung an BINDER GmbH:/  


Ⱦɚɬɚ�ɨɬɩɪɚɜɤɢ�ɜ�%,1'(5�*PE+� 
 
___________________________________________________________________________________ 


We herewith declare that the following measures have been taken / :LU�HUNOlUHQ��GDVV� IROJHQGH�0D��
nahmen getroffen wurden:/ Ɇɵ�ɭɬɜɟɪɠɞɚɟɦ��ɱɬɨ�ɫɥɟɞɭɸɳɢɟ�ɦɟɪɵ�ɛɵɥɢ�ɩɪɢɧɹɬɵ� 
� Hazardous substances were removed from the unit / component part, so that no hazard exists for cor-


responding persons in the handling or repair of these items / das Gerät/Bauteil wurde von Gefahrstoffen be-
IUHLW��VR�GDVV�EHL�+DQGKDEXQJ�5HSDUDWXUHQ�I�U�GLH�EHWUHIIHQGHQ�3HUVRQ�NHLQHUOHL�*HIlKUGXQJ�EHVWHKW��Ɉɩɚɫɧɵɟ�
ɜɟɳɟɫɬɜɚ� ɛɵɥɢ� ɭɞɚɥɟɧɵ� ɢɡ� ɭɫɬɪɨɣɫɬɜɚ�ɤɨɦɩɨɧɟɧɬɚ�� ɱɬɨɛɵ� ɧɟ� ɩɨɞɜɟɪɝɚɬɶ� ɨɩɚɫɧɨɫɬɢ�
ɪɟɦɨɧɬɢɪɭɸɳɢɣ�ɩɟɪɫɨɧɚɥ 


� 7KH�XQLW�ZDV�VHFXUHO\�SDFNDJHG�DQG�SURSHUO\� LGHQWLILHG���das Gerät wurde sicher verpackt und vollständig 
gekennzeichnet./ ɍɫɬɪɨɣɫɬɜɨ ɛɵɥɨ ɛɟɡɨɩɚɫɧɨ ɭɩɚɤɨɜɚɧɨ ɢ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɨ 


� ,QIRUPDWLRQ�DERXW�WKH�KD]DUGRXVQHVV�RI�WKH�VKLSPHQW��LI�UHTXLUHG��KDV�EHHQ�SURYLGHG�WR�WKH�WUDQVSRUWHU�
/ GHU�6SHGLWHXU�ZXUGH��IDOOV�YRUJHVFKULHEHQ���EHU�GLH�*HIlKUOLFKNHLW�GHU�6HQGXQJ� LQIRUPLHUW./ ɂɧɮɨɪɦɚɰɢɹ�ɨɛ�
ɨɩɚɫɧɨɫɬɢ�ɩɨɫɵɥɤɢ�ɛɵɥɚ ɩɪɟɞɨɫɬɚɜɥɟɧɚ�ɩɟɪɟɜɨɡɱɢɤɭ 


:H�KHUHZLWK�FRPPLW�RXUVHOYHV�DQG�JXDUDQWHH�WKDW�ZH�ZLOO�LQGHPQLI\�%,1'(5�*PE+�IRU�DOO�GDPDJHV�WKDW�
DUH�D�FRQVHTXHQFH�RI�LQFRPSOHWH�RU�LQFRUUHFW�LQIRUPDWLRQ�SURYLGHG�E\�XV��DQG�WKDW�ZH�ZLOO�H[HPSW�%,1'(5�
GmbH from eventual damagH�FODLPV�E\� WKLUG�SDUWLHV���:LU� YHUVLFKHUQ��GDVV�ZLU� JHJHQ�EHU�%,1'(5� I�U� MHGHQ�
Schaden, der durch unvollständige und unrichtige Angaben entsteht, haften und BINDER gegen eventuell entstehen-
GH�6FKDGHQDQVSU�FKH�'ULWWHU�IUHLVWHOOHQ���ɇɚɫɬɨɹɳɢɦ�ɦɵ�ɨɛɹɡɭɟɦɫɹ�ɢ ɝɚɪɚɧɬɢɪɭɟɦ�ɤɨɦɩɟɧɫɚɰɢɸ�ɤɨɦɩɚɧɢɢ�
%,1'(5� *PE+� ɥɸɛɨɝɨ� ɭɳɟɪɛɚ�� ɩɨɧɟɫɟɧɧɨɝɨ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɣ� ɧɚɦɢ� ɧɟɩɨɥɧɨɣ� ɢɥɢ�
ɧɟɜɟɪɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ�� ɢ� ɩɪɢɧɢɦɚɟɦ� ɧɚ� ɫɟɛɹ� ɥɸɛɵɟ� ɩɪɟɬɟɧɡɢɢ� ɜ� ɨɬɧɨɲɟɧɢɢ� ɤɨɦɩɚɧɢɢ� %,1'(5�
*PE+��ɜɵɫɬɚɜɥɟɧɧɵɟ�ɜ�ɷɬɨɣ�ɫɜɹɡɢ�ɬɪɟɬɶɟɣ�ɫɬɨɪɨɧɨɣ�� 


:H�DUH�DZDUH�WKDW��LQ�DFFRUGDQFH�ZLWK�$UWLFOH�����RI�WKH�*HUPDQ�&LYLO�&RGH��%*%���ZH�DUH�GLUHFWO\�OLDEOH�
ZLWK�UHJDUG�WR�WKLUG�SDUWLHV��LQ�WKLV�LQVWDQFH�HVSHFLDOO\�WKH�HPSOR\HHV�RI�%,1'(5�*PE+��ZKR�KDYH�EHHQ�
entrusted with the handling / repair of the unit / component. / (V�LVW�XQV�EHNDQQW��GDVV�ZLU�JHJHQ�EHU�'ULWWHQ�– 
KLHU� LQVEHVRQGHUH�PLW�GHU�+DQGKDEXQJ�5HSDUDWXU�GHV�*HUlWV�GHV�%DXWHLOV�EHWUDXWH�0LWDUEHLWHU�GHU�)LUPD�%,1'(5� - 
JHPl�� ����� %*%� GLUHNW� KDIWHQ� Ɇɵ� ɨɫɜɟɞɨɦɥɟɧɵ� ɨ� ɬɨɦ�� ɱɬɨ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫɨ� ɫɬɚɬɶɟɣ� ����
Ƚɪɚɠɞɚɧɫɤɨɝɨ� ɤɨɞɟɤɫɚ�Ƚɟɪɦɚɧɢɢ� �%*%��ɧɟɫɟɦ�ɩɪɹɦɭɸ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɩɟɪɟɞ�ɬɪɟɬɶɢɦɢ�ɥɢɰɚɦɢ��ɜ�
ɱɚɫɬɧɨɫɬɢ�� ɫɨɬɪɭɞɧɢɤɢ� ɤɨɦɩɚɧɢɢ� %,1'(5� *PE+�� ɤɨɬɨɪɵɟ� ɨɬɜɟɱɚɸɬ� ɡɚ� ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ�
ɦɟɪɨɩɪɢɹɬɢɹ�ɨɛɨɪɭɞɨɜɚɧɢɹ���ɪɟɦɨɧɬ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɢɥɢ�ɟɝɨ�ɤɨɦɩɨɧɟɧɬɨɜ� 


 


NaPH��ɂɦɹ _______________________________________________________________________ 
 
3RVLWLRQ��� Ⱦɨɥɠɧɨɫɬɶ� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
 
Date / Datum��� ȾɚɬɚBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
 
Signature / Unterschrift�� �� ɉɨɞɩɢɫɶBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
 
&RPSDQ\�VWDPS�/ )LUPHQVWHPSHO���ɉɟɱɚɬɶ 


 


 


 


 


 
Ɉɛɨɪɭɞɨɜɚɧɢɟ��ɜɨɡɜɪɚɳɚɟɦɨɟ�ɧɚ�ɮɚɛɪɢɤɭ�ɞɥɹ�ɪɟɦɨɧɬɚ��ɞɨɥɠɧɨ�ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ�
ɡɚɩɨɥɧɟɧɧɵɦ�ɋɟɪɬɢɮɢɤɚɬɨɦ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɱɢɫɬɨɬɵ��Ⱦɥɹ�ɫɟɪɜɢɫɚ�ɢɥɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�
ɨɛɫɥɭɠɢɜɚɧɢɹ�ɧɚ�ɦɟɫɬɟ�ɬɚɤɨɣ�ɫɟɪɬɢɮɢɤɚɬ�ɞɨɥɠɟɧ�ɛɵɬɶ�ɩɟɪɟɞɚɧ�ɪɚɛɨɬɧɢɤɭ�ɫɟɪɜɢɫɚ�ɞɨ�
ɧɚɱɚɥɚ�ɪɟɦɨɧɬɚ��Ɇɟɪɨɩɪɢɹɬɢɹ�ɩɨ�ɪɟɦɨɧɬɭ�ɢɥɢ�ɬɟɯɧɢɱɟɫɤɨɦɭ�ɨɛɫɥɭɠɢɜɚɧɢɸ�
ɨɛɨɪɭɞɨɜɚɧɢɹ�ɩɪɨɜɨɞɹɬɫɹ�ɬɨɥɶɤɨ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɞɨɥɠɧɵɦ�ɨɛɪɚɡɨɦ�ɡɚɩɨɥɧɟɧɧɨɝɨ�
ɋɟɪɬɢɮɢɤɚɬɚ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɱɢɫɬɨɬɵ� 
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17.2 Ⱦɥɹ� ɭɫɬɪɨɣɫɬɜ�� ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɡɚ� ɩɪɟɞɟɥɚɦɢ� ɋɟɜɟɪɧɨɣ� Ⱥɦɟɪɢɤɢ� ɢ�
ɐɟɧɬɪɚɥɶɧɨɣ�Ⱥɦɟɪɢɤɢ 


Product Return Authorization Request 
Please complete this form and the Customer Decontamination Declaration (next 2 pages) and attach the 
UHTXLUHG�SLFWXUHV� E-mail to: IDL_SalesOrderProcessing_USA@binder-world.com 


After we have received and reviewed the complete LQIRUPDWLRQ�ZH�ZLOO� GHFLGH� RQ� WKH� LVVXH� RI� D�50$�
number. Please be aware that size specifications, voltage specifications as well as performance specifi-
cations are available on the internet at www.binder-world.us DW�DQ\�WLPH�� 


Take notice of shipping laws and regulations. 


 Please fill:  


5HDVRQ�IRU�UHWXUQ�UHTXHVW { Duplicate order  


 { Duplicate shipment  


 { Demo Page one completed by sales 


 { Power Plug / Voltage 115V / 230 V / 208 V / 240V 


 { Size does not fit space  


 { Transport Damage 6KRFN�ZDWFK�WULSSHG"�(pictures) 


 { 2WKHU��VSHFLI\�EHORZ�  


 _____________________  


Is there a repODFHPHQW�32" { Yes               { No  


If yes -> PO #   


If yes -> Date PO placed   


   


Purchase order number   


BINDER model number   


BINDER serial number   


Date unit was received   


   


:DV�WKH�XQLW�XQER[HG" { Yes               { No  


Was the unit plXJJHG�LQ" { Yes               { No  


:DV�WKH�XQLW�LQ�RSHUDWLRQ" { Yes               { No  


   


Pictures of unit attached? 


Pictures of Packaging at-


tached? 


{ Yes               { No 
{ Yes               { No 


Pictures have to be attached! 


 
 Customer Contact Information Distributor Contact Information 


Name   


&RPSDQ\   


Address   


Phone   


E-mail   



http://www.binder-world.us/
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&XVWRPHU��(QG�8VHU��'HFRQWDPLQDWLRQ�'HFODUDWLRQ 
Health and Hazard Safety declaration 
 


7R�SURWHFW�WKH�KHDOWK�RI�RXU�HPSOR\HHV�DQG�WKH�VDIHW\�DW�WKH�ZRUNSODFH��ZH�UHTXLUH�WKDW�WKLV�IRUP�LV�FRm-
SOHWHG�E\�WKH�XVHU�IRU�DOO�SURGXFWV�DQG�SDUWV�WKDW�DUH�UHWXUQHG�WR�XV���'LVWULEXWRUV�RU�6HUYLFH�2UJDQL]DWLRQV�
cannot sign this form) 


 
12�50$�QXPEHU�ZLOO�EH�LVVXHG�ZLWKRXW�D�FRPSOHWHG�IRUP��3URGXFWV�RU�SDUWV�UHWXUQHG�WR�RXU�
NY wDUHKRXVH�ZLWKRXW�D�50$�QXPEHU�ZLOO�EH�UHIXVHG�DW�WKH�GRFN� 


$�VHFRQG�FRS\�RI�WKH�FRPSOHWHG�IRUP must be attached to the outside of the shipping box. 


1. Unit/ component part / type: 
 
2. Serial No.  
 
3. /LVW�DQ\�H[SRVXUH�WR�KD]DUGRXV�OLTXLGV��JDVVHV�RU�VXEstances and radioactive material  
3.1 List with MSDS sheets attached where available or needed  
�LI�WKHUH�LV�QRW�HQRXJK�VSDFH�DYDLODEOH�EHORZ��SOHDVH�DWWDFK�D�SDJH��  
 
a)  ____________________________________________________________________________ 
 
b) ____________________________________________________________________________ 
 
c)  ____________________________________________________________________________ 
 


3.2 Safety measures required for handling the list under 3.1 
 
a)  ____________________________________________________________________________ 
 
b) ____________________________________________________________________________ 
 
c)  ____________________________________________________________________________ 


3.3 Measures to be taken in case of skin contact or release into the atmosphere: 
 
a)  ____________________________________________________________________________ 
 
b) ____________________________________________________________________________ 
 
c)  ____________________________________________________________________________ 
 
d)  ____________________________________________________________________________ 
 
3.4 Other important information that must be considered: 
 
a)  ____________________________________________________________________________ 
 
b) ____________________________________________________________________________ 
 
c)  ____________________________________________________________________________ 
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4.  Declaration of Decontamination 
)RU�WR[LF��UDGLRDFWLYH��ELRORJLFDOO\�DQG�FKHPLFDOO\�KDUPIXO�RU KD]DUGRXV�VXEVWDQFHV��RU�DQ\�RWKHU�
hazardous materials. 
We hereby guarantee that  
4.1  $Q\�KD]DUGRXV�VXEVWDQFHV��ZKLFK�KDYH�FRPH�LQWR�FRQWDFW�ZLWK�WKH�DERYH-PHQWLRQHG�HTXLSPHQW���


FRPSRQHQW�SDUW��KDYH�EHHQ�FRPSOHWHO\�OLVWHG�XQGHU�LWHP�����DQG�WKDW�DOO�LQIRrmation in this regard is 
complete. 


4.2  7KDW�WKH�XQLW��FRPSRQHQW�SDUW�KDV�QRW�EHHQ�LQ�FRQWDFW�ZLWK�UDGLRDFWLYLW\ 
4.3  $Q\�+D]DUGRXV�VXEVWDQFHV�ZHUH�UHPRYHG�IURP�WKH�XQLW���FRPSRQHQW�SDUW��VR�WKDW�QR�KD]DUG�H[LVWV�


for a persons in the shipping, handling or repair of these returned unit  


4.4 7KH�XQLW�ZDV�VHFXUHO\�SDFNDJHG�LQ�WKH�RULJLQDO�XQGDPDJHG�SDFNDJLQJ�DQG�SURSHUO\�LGHQWLILHG�RQ�WKH�
RXWVLGH�RI�WKH�SDFNDJLQJ�PDWHULDO�ZLWK�WKH�XQLW�GHVLJQDWLRQ��WKH�50$�QXPEHU�DQG�D�FRS\�RI�WKLV�GHc-
laration. 


4.5 Shipping laws and regulations have not been violated. 


I hereby commit and guarantee that we will indemnify BINDER Inc for all damages that are a con-
VHTXHQFH�RI�LQFRPSOHWH�RU�LQFRUUHFW�LQIRUPDWLRQ�SURYLGHG�E\�XV��DQG�WKDW�ZH�ZLOO�LQGHPQLI\�DQG�
hold harmless BINDER Inc. from eventual damage claims by third parties.. 


 


 


Name: _______________________________________________________________________ 
 
 


Position: _______________________________________________________________________ 
 
 


&RPSDQ\� _______________________________________________________________________ 
 


 


Address: _______________________________________________________________________ 
 


 


Phone #: _______________________________________________________________________ 
 


 


Email: _______________________________________________________________________ 
 


 


Date: _______________________________________________________________________ 
 
 


Signature:    _______________________________________________________________________ 
 


 


 
(TXLSPHQW�UHWXUQHG�WR�WKH�1<�ZDUHKRXVH�IRU�UHSDLU PXVW�EH�DFFRPSDQLHG�E\�D�FRPSOHWHG�
FXVWRPHU�GHFRQWDPLQDWLRQ�GHFODUDWLRQ��)RU�VHUYLFH�DQG�PDLQWHQDQFH�ZRUNV�RQ�VLWH��VXFK�D�
customer decontamination declaration must be submitted to the service technician before the 
start of work. No repair or maintenance RI�WKH�HTXLSPHQW�LV�SRVVLEOH�ZLWKRXW�D�FRPSOHWHG�IRUP� 


 









		CЕ - Декларация соответствия

		Регистрация продукта

		1. Безопасность

		1.1 Правовые положения

		1.2 Структура инструкции по технике безопасности

		1.2.1 Сигнальная текстовая панель

		1.2.2 Обозначения опасности

		1.2.3 Пиктограммы

		1.2.4 Структура панели текстового сообщения



		1.3 Расположение предупреждающих меток на устройстве

		1.4 Пластина с обозначением типа

		1.5 Основные инструкции по безопасной установке и эксплуатации CO2 инкубаторов

		1.6 Указания для соблюдения при работе с газами

		1.7 Указания для соблюдения при работе с газовыми баллонами

		1.8 Предназначение



		2. Описание устройства

		2.1 Обзор устройства

		2.2 Панель контролера CB

		2.3 Задняя контрольная панель инкубатора



		3. Комплект поставки, транспортировка, хранение и установка

		3.1 Распаковка, проверка оборудования и объема поставки

		3.2 Рекомендации по безопасному подъему и транспортировке

		3.3 Хранение

		3.4 Определение места установки и условий окружающей среды



		4. Установка оборудования и подсоединение

		4.1 Датчики CO2 и O2

		4.1.1 Принцип измерения CO2

		4.1.2 Общие замечания

		4.1.3 Подсоединение датчика CO2

		4.1.4 Подсоединение датчика O2 (для камер с контролем O2)



		4.2 Полки

		4.3 Резервуар для воды Permadry™

		4.4 Подсоединение подводов газа

		4.4.1 Подсоединение газового баллона CO2

		4.4.2 Подсоединение газового баллона O2 (для камер с контролем O2)

		4.4.3 Подсоединение газового баллона N2 (для камер с контролем O2)

		4.4.4 Подключение газового шланга к прибору (для CO2, O2, N2)

		4.4.5 Набор деталей для подсоединения газового баллона (опция)

		4.4.6 Подсоединение газового баллона CO2 с Системой Отказоустойчивости “Fail Safe” (опция)

		4.4.7 Подсоединение встроенного устройства смены баллона CO2 (опция для CB 150 / CB 210)

		4.4.8 Подсоединение встроенного устройства смены баллона CO2 с внешним газовым подсоединением для второго инкубатора (опция для CB 150/CB 210)

		4.4.9 Подсоединение встроенных устройств смены баллона для N2 и O2 (опция для CB 150 / CB 210 с контролем O2)



		4.5 Подсоединение электричества

		4.6 Использование и выравнивание разделенной внутренней стеклянной двери, газонепроницаемой (опциональное оборудование)



		5. Запуск устройства

		5.1 Функциональный обзор дисплейного контроллера контроллер MB1

		5.2 Начальные заводские установки

		5.3 Действия после открытия двери



		6. Установки контроллера MB1

		6.1 Выбор языка меню

		6.2 Вид экрана контроллера MB1

		6.3 Функции меню “User-settings”

		6.4 Функции меню “User Level” (Меню пользователя)

		6.5 Ввод уровня моря

		6.6 Графическое представление измерений (функция самописца)

		6.6.1 Установка хранения данных



		6.7 Ввод величин заданных значений

		6.7.1 Диапазоны регулирования

		6.7.2 Указания по настройке высокой концентрации газов



		6.8 Деактивация контроля O2 (для камер с контролем O2)

		6.9 Контроль влажности системы Permadry™

		6.10 Действия во время и после отключения электропитания и остановки



		7. Температурные защитные устройства

		7.1 Устройство предохранения от высоких температур (класс 1)

		7.2 Контроллер безопасности (температурное защитное устройство класс 3.1)



		8. Аварийные устройства камеры

		8.1 Краткий обзор системы аварийной сигнализации (система авто диагностики)

		8.2 Сброс сообщений

		8.3 Реле сигнализации нулевого напряжения

		8.4 Дверь открыта

		8.5 Повышенная и пониженная температура

		8.6 Повышенная / пониженная концентрация CO2

		8.7 Повышенная / пониженная концентрация O2 (для камер с контролем O2)

		8.8 Индикация пониженного давления в случае опустошения газовых баллонов



		9. Дополнительные опции

		9.1 Порты доступа с силиконовыми заглушками 30 mm с двумя силиконовыми заглушками (№ арт. 8012-0558 на задней панели, № арт. 8012-0559 слева, № арт. 8012-0560 справа) (опция)

		9.2 Внутреннее розетка 230В (опция для CB 150 / CB 210)

		9.3 Аналоговый вывод для температуры и CO2 (опция)

		9.4 Порт доступа низкого напряжения (extra-low voltage, ELV) (опция для CB 150 / CB 210)

		9.5 Блокирование клавиатуры (опция)

		9.6 Коммуникационное программное обеспечение APT-COM™ 3 DataControlSystem (опция)

		9.7 Интерфейс Ethernet (опция)

		9.8 Система Отказоустойчивости CO2 “Fail Safe” (опция)

		9.8.1 Функциональный обзор

		9.8.2 Система Отказоустойчивости CO2 “Fail Safe” аварийный сигнал (опция)

		9.8.3 Обнаружение ошибок при подаче аварийных сигналов Fail Safe (опция)

		9.8.4 Подробная информация об истории изменений во времени при распознавании и сравнении



		9.9 Встроенные устройства смены баллона (опция)

		9.9.1 Встроенное устройство смены баллонов для CO2 (опция для CB 150 и CB 210)

		9.9.2 Встроенное устройство смены баллона CO2 с внешним газовым подсоединением для второго инкубатора (опция для CB 150 и CB 210)

		9.9.3 Встроенные устройства смены баллонов для N2 и O2 (опция для CB 150 и CB 210 с контролем O2)

		9.9.4 Внешнее устройства смены баллонов для CO2, N2 или O2 (опция)



		9.10 Стойки

		9.10.1 Стойка для штабелирования (опция)

		9.10.2 Переходное устройство штабелирования для прямого штабелирования с тепловой изоляцией (опция)

		9.10.3 Подставка на колесиках (опция)





		10. Тестовые измерения

		10.1 Измерение концентрации CO2

		10.1.1 Измерение концентрации CO2 непрямым путем (через РН)

		10.1.2 Измерение CO2 прямым путем с помощью химической трубки - индикатора

		10.1.3 Измерение CO2 прямым путем с помощью электронного измерительного устройства



		10.2 Тестовое измерение температуры



		11. Как избежать заражений

		11.1 Клетка и ее питательные среды

		11.2 Условия для работы в лаборатории

		11.3 Поведение при работе в лаборатории

		11.4 Дизайн камеры и оборудование

		11.5 Управление камерой СB



		12. Чистка, деконтаминация / дезинфекция и стерилизация

		12.1 Чистка

		12.2 Деконтаминация / Химическая дезинфекция CO2 инкубатора

		12.3 Дезинфекция датчика CO2

		12.4 Стерилизация датчика O2 (для камер с контролем O2)

		12.5 Стерилизация горячим воздухом при 180 °C

		12.5.1 Обзор

		12.5.2 Процесс стерилизации горячим воздухом

		12.5.3 Завершение цикла стерилизации





		13. Техническое и сервисное обслуживание

		13.1 Регулярность технического и сервисного обслуживания

		13.2 Проверка вентилятора кожуха воздушного охлаждения

		13.3 Проверка вентилятора системы увлажнения

		13.4 Тонкий газовый фильтр для впуска газа

		13.5 Отправка оборудования обратно BINDER GmbH



		14. УТИЛИЗАЦИЯ

		14.1 Утилизация транспортной упаковки

		14.1.1 Внешняя упаковка

		14.1.2 Упаковка внутри оборудования



		14.2 Вывод из эксплуатации

		14.3 Утилизация устройства в ФРГ

		14.4 Утилизация устройства в государствах-членах Европейского Союза, за исключением ФРГ

		14.5 Утилизация устройства в странах, не являющихся членами EC



		15. Неполадки

		16. Техническое описание

		16.1 Фабричные калибровка и регулировка

		16.2 Защита от сверхтоков

		16.3 Определение полезного объема

		16.4 Технические характеристики серии CB

		16.5 Оборудование и опции для серии CB

		16.6 Запасные части

		16.7 Пересчет данных из системы СИ

		16.8 Таблица пересчета единиц давления, бар – фунт на квадратный метр (psi)

		16.9 Размеры CB 53

		16.10 Размеры CB 150

		16.11 Размеры CB 210



		17. Сертификат экологической чистоты

		17.1 Для устройств, расположенных за пределами Северной Америки и Центральной Америки

		17.2 Для устройств, расположенных за пределами Северной Америки и Центральной Америки



		Word-Lesezeichen

		OLE_LINK1

		OLE_LINK2

		OLE_LINK4

		OLE_LINK10

		OLE_LINK11

		OLE_LINK8

		OLE_LINK13



		Leere Seite








