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Ñóùåñòâóþùèå ãóñåíè÷íûå ñàìîñâàëû, â òîì ÷èñëå èíîñòðàííîãî ïðîèçâîäñòâà, ïðè ñðàâíèòåëüíî íåáîëü-
øèõ îáúåìàõ ðàáîò, ïðîâîäèìûõ ñåçîííî, íàïðèìåð ïðè ñòðîèòåëüñòâå äîðîã â ëåñîçàãîòîâèòåëüíûõ ðàéîíàõ, 
íåäîñòàòî÷íî ýôôåêòèâíû. Ïðåäëîæåíî èñïîëüçîâàòü äëÿ íóæä äîðîæíîãî ñòðîèòåëüñòâà èìåþùóþñÿ â ðàñ-
ïîðÿæåíèè ëåñîçàãîòîâèòåëåé òðåëåâî÷íóþ òåõíèêó. ÎÎÎ «Çàâîä ãóñåíè÷íûõ ìàøèí» ðàçðàáîòàíî ñõåìíîå 
ðåøåíèå ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà, ïîëó÷àåìîãî çà ñ÷åò îñíàùåíèÿ ñåðèéíîãî ãóñåíè÷íîãî òðåëåâî÷-
íîãî òðàêòîðà ÒÃË-4.04 ñàìîñâàëüíûì êóçîâîì áîëüøîé âìåñòèìîñòè è ïðèìåíåíèÿ áóëüäîçåðíîãî îáîðóäî-
âàíèÿ ñ ïîâîðîòíûì îòâàëîì. Ñ öåëüþ îêàçàíèÿ ïîìîùè ïîòðåáèòåëþ, ïðèìåíÿþùåìó ãóñåíè÷íûé ñàìîñâàë 
íà áàçå òðåëåâî÷íîãî òðàêòîðà ÒÃË-4.04, â îïðåäåëåíèè íàãðóçî÷íûõ ïàðàìåòðîâ, ñîîòâåòñòâóþùèõ ðåæèìàì 
íàèáîëåå ýôôåêòèâíîãî èñïîëüçîâàíèÿ ìàøèíû â êîíêðåòíûõ ýêñïëóàòàöèîííûõ óñëîâèÿõ, ðåøàþòñÿ çàäà÷è 
ðàçðàáîòêè äîñòàòî÷íî ïðîñòûõ íîìîãðàìì, ãðàôè÷åñêè ñâÿçûâàþùèõ îñíîâíûå íàãðóçî÷íûå ïàðàìåòðû ãó-
ñåíè÷íîãî òðàêòîðà-ñàìîñâàëà ñ õàðàêòåðèñòèêàìè òèïè÷íûõ óñëîâèé ýêñïëóàòàöèè. Èçëîæåíà ìåòîäèêà ðàñ-
÷åòà äèíàìè÷åñêèõ õàðàêòåðèñòèê ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà. Ïðåäëîæåíû âàðèàíòû äèíàìè÷åñêîãî ïà-
ñïîðòà, â òîì ÷èñëå ñ íîìîãðàììîé ðåéñîâîé íàãðóçêè. Êàæäûé âàðèàíò äèíàìè÷åñêîãî ïàñïîðòà ñîäåðæèò äâà 
êâàäðàíòà: â ïðàâîì êâàäðàíòå ïðåäñòàâëåíà äèíàìè÷åñêàÿ õàðàêòåðèñòèêà «ïî äâèãàòåëþ»; â ëåâîì êâàäðàíòå 
ïðåäñòàâëåíû çàâèñèìîñòè äèíàìè÷åñêîãî ôàêòîðà îò óãëà ïîäúåìà ìåñòíîñòè è êîýôôèöèåíòîâ ñîïðîòèâ-
ëåíèÿ äâèæåíèþ ïðè ñðåäíèõ è òÿæåëûõ óñëîâèÿõ (äèíàìè÷åñêàÿ õàðàêòåðèñòèêà «ïî óñëîâèÿì äâèæåíèÿ»). 
Ïðèâåäåíû ïðèìåðû àíàëèçà õàðàêòåðà äâèæåíèÿ ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà ñ çàäàííîé ñêîðîñòüþ â 
çàäàííûõ óñëîâèÿõ. Ïðåäëîæåííûé óñîâåðøåíñòâîâàííûé âàðèàíò äèíàìè÷åñêîãî ïàñïîðòà ñ íîìîãðàììîé 
ðåéñîâîé íàãðóçêè ïîçâîëÿåò ôîðìóëèðîâàòü ïðàêòè÷åñêèå ðåêîìåíäàöèè ïî âåëè÷èíàì ðåéñîâûõ íàãðóçîê è 
ñêîðîñòÿì äâèæåíèÿ ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà ïðè òðàíñïîðòèðîâêå ãðóçîâ â êîíêðåòíûõ ýêñïëóàòàöè-
îííûõ óñëîâèÿõ.
Êëþ÷åâûå ñëîâà: ãóñåíè÷íûé òðàêòîð-ñàìîñâàë, êàñàòåëüíàÿ ñèëà òÿãè, äèíàìè÷åñêèé ïàñïîðò, ýêñïëóàòàöè-
îííûé ðåæèì, ðåéñîâàÿ íàãðóçêà.

Existing caterpillar dump trucks, including foreign ones, with relatively small amounts of work carried out seasonal-
ly, for example, when building roads in logging areas, are not effective enough. It is proposed to use trail equipment 
available for logging needs for road construction. LLC «Plant of Caterpillar Machines» developed a schematic solu-
tion for a caterpillar tractor wagon obtained by equipping the serial rubber trail tractor TGL-4.04 with a large-capacity 
dump truck and using bulldozer equipment with a turning blade. In order to assist the customer using the caterpillar 
dump truck based on the trail tractor TGL-4.04 in determining the loading parameters corresponding to the modes 
of the most efficient use of the machine under specific operating conditions, the tasks of developing fairly simple 
nomograms graphically linking the main load parameters of a caterpillar tractor wagon characteristics with typical 
operating conditions. The technique of calculation of dynamic characteristics of a caterpillar tractor wagon is stated. 
Variants of a dynamic passport are proposed, including a nomogram of the regular-route load. Each version of the 
dynamic passport contains two quadrants: in the right quadrant, the dynamic characteristic «on the engine»; in the 
left quadrant, the dependences of the dynamic factor on the elevation angle of the terrain and the drag coefficients for 
medium and heavy conditions are presented (dynamic characteristic «according to traffic conditions»). Examples of 
the analysis of the nature of the movement of a caterpillar tractor wagon at a given speed under given conditions are 
given. The proposed improved version of the dynamic passport with the nomogram of the regular-route load makes 
it possible to formulate practical recommendations on the values of the regular-route loads and the speeds of the cat-
erpillar tractor wagon when transporting goods under specific operating conditions.
Keywords: caterpillar tractor wagon, tangential traction force, dynamic passport, operating mode, regular-route load.
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 Ââåäåíèå
Íà ðûíêå Ðîññèè øèðîêî ïðåäñòàâëåíû ãóñå-

íè÷íûå ñàìîñâàëû èíîñòðàííîãî ïðîèçâîäñòâà 
(Morooka, Hitachi, Komatsu è äð.). Îíè íàõîäÿò 
ïðèìåíåíèå â ãîðíîðóäíûõ êàðüåðàõ, ïðè ñòðî-
èòåëüñòâå òðóáîïðîâîäîâ è ËÝÏ, ïðè ïðîâåäå-
íèè ðàáîò â ñòåñíåííûõ ãîðîäñêèõ óñëîâèÿõ, 
ïðè ïåðåâîçêå ëåñíûõ ãðóçîâ è ò.ï. [1, 2]. Â òî 
æå âðåìÿ ïðè ñðàâíèòåëüíî íåáîëüøèõ îáúåìàõ 
ðàáîò, ïðîâîäèìûõ ñåçîííî, íàïðèìåð ïðè ñòðî-
èòåëüñòâå äîðîã â ëåñîçàãîòîâèòåëüíûõ ðàéî-
íàõ, ýôôåêòèâíîñòü ñïåöèàëüíîé ãóñåíè÷íîé 
òðàíñïîðòíîé òåõíèêè ðåçêî ñíèæàåòñÿ.

Îïðåäåëåííûì âûõîäîì èç ïðîáëåìíîé 
ñèòóàöèè ïðåäñòàâëÿåòñÿ èñïîëüçîâàíèå äëÿ 
íóæä äîðîæíîãî ñòðîèòåëüñòâà èìåþùåéñÿ â 
ðàñïîðÿæåíèè ëåñîçàãîòîâèòåëåé òðåëåâî÷íîé 
òåõíèêè [3]. 

Ïîýòîìó â ÎÎÎ «Çàâîä ãóñåíè÷íûõ ìàøèí» 
ðàçðàáîòàíî ñõåìíîå ðåøåíèå ãóñåíè÷íîãî òðàê-
òîðà-ñàìîñâàëà (ðèñ. 1), ïîëó÷àåìîãî çà ñ÷åò îñ-
íàùåíèÿ ñåðèéíîãî ãóñåíè÷íîãî òðåëåâî÷íîãî 
òðàêòîðà ÒÃË-4.04 ñàìîñâàëüíûì êóçîâîì áîëü-
øîé âìåñòèìîñòè è ïðèìåíåíèÿ áóëüäîçåðíîãî 
îáîðóäîâàíèÿ ñ ïîâîðîòíûì îòâàëîì [4].

Â òåîðèè òðàíñïîðòíûõ ìàøèí (àâòîìîáè-
ëåé, òÿãà÷åé è äð.) øèðîêî èñïîëüçóåòñÿ ìåòîä 
äèíàìè÷åñêîé õàðàêòåðèñòèêè, çàêëþ÷àþùèé-
ñÿ â ïîñòðîåíèè çàâèñèìîñòè äèíàìè÷åñêîãî 
ôàêòîðà îò ñêîðîñòè äâèæåíèÿ. 

Äèíàìè÷åñêèé ôàêòîð àâòîìîáèëÿ ðàññ÷è-
òûâàåòñÿ ïî ôîðìóëå [5, 6]:

 

Ê wP P
D

G


 ,  (1) 

ãäå Ð
Ê
 – êàñàòåëüíàÿ ñèëà òÿãè, êÍ; P

w
 – ñîïðî-

òèâëåíèå âîçäóõà, êÍ; G – âåñ ìàøèíû, êÍ.
Äëÿ ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà, èìå-

þùåãî ìàêñèìàëüíóþ ñêîðîñòü äî 10 êì/÷, 
ñ ïîãðåøíîñòüþ âû÷èñëåíèé íå áîëåå 2 % 
ìîæíî ïðèíÿòü P

w
 0. Òîãäà:

D = Ð
Ê
 /G.

Âåñ ðàññìàòðèâàåìîé ìàøèíû: 

G = G
Ý
 + Q,

ãäå G
Ý
 – ýêñïëóàòàöèîííûé âåñ ãóñåíè÷íîãî 

òðàêòîðà-ñàìîñâàëà, êÍ; Q – ðåéñîâàÿ íàãðóç-
êà, êÍ.

Êàñàòåëüíàÿ ñèëà òÿãè ìîæåò áûòü ðàññ÷è-
òàíà äâóìÿ ñïîñîáàìè: ïî óñëîâèÿì äâèæåíèÿ 
è ïî äâèãàòåëþ.

Äëÿ ðàñ÷åòà êàñàòåëüíîé ñèëû òÿãè ïî óñ-
ëîâèÿì äâèæåíèÿ ðàññìîòðèì ïðåäñòàâëåííûå 
íà ðèñ. 2. ñèëû, äåéñòâóþùèå íà ãóñåíè÷íûé 
òðàêòîð-ñàìîñâàë ïðè ðàâíîìåðíîì äâèæåíèè 
íà ïîäúåìå. 

Óðàâíåíèå òÿãîâîãî áàëàíñà èìååò âèä:

( )sin

( )cos ( )sin ,
ê f ý

ý ý

Ð P G Q

f G Q G Q

    

     

ãäå Ð
f
 – ñèëà ñîïðîòèâëåíèÿ êà÷åíèþ, êÍ; 

f – êîýôôèöèåíò ñîïðîòèâëåíèÿ êà÷åíèþ ãóñå-
íè÷íîãî òðàêòîðà-ñàìîñâàëà;  – óãîë óêëîíà 
ìåñòíîñòè. 

Ðèñ. 1. Ãóñåíè÷íûé òðàêòîð-ñàìîñâàë 
â ðàçãðóçî÷íîì ïîëîæåíèè

Öåëü èññëåäîâàíèé
Öåëü èññëåäîâàíèÿ – ïîìî÷ü ïîòðåáèòå-

ëþ, ïðèìåíÿþùåìó ãóñåíè÷íûé ñàìîñâàë íà 
áàçå òðåëåâî÷íîãî òðàêòîðà ÒÃË-4.04, â îïðå-
äåëåíèè íàãðóçî÷íûõ ïàðàìåòðîâ, ñîîòâåò-
ñòâóþùèõ ðåæèìàì íàèáîëåå ýôôåêòèâíîãî 
èñïîëüçîâàíèÿ ìàøèíû â êîíêðåòíûõ ýêñïëó-
àòàöèîííûõ óñëîâèÿõ.

Ìåòîäèêà è ðåçóëüòàòû èññëåäîâàíèé
Îöåíêó ýêñïëóàòàöèîííûõ êà÷åñòâ ãóñåíè÷-

íîãî òðàêòîðà-ñàìîñâàëà ìîæíî ïðîâåñòè íà 
îñíîâå òÿãîâî-äèíàìè÷åñêèõ ðàñ÷åòîâ. 

Ðèñ. 2. Ñõåìà ê ðàñ÷åòó êàñàòåëüíîé ñèëû òÿãè 
ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà 
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Âûðàæåíèå äëÿ äèíàìè÷åñêîãî ôàêòîðà 
ïðèíèìàåò âèä:

 cos sinD f    .  (1) 

Âûðàæàÿ Ð
Ê
 ÷åðåç ïàðàìåòðû äâèãàòåëÿ, 

òðàíñìèññèè è õîäîâîé ÷àñòè, ïîëó÷èì äëÿ ãó-
ñåíè÷íîãî òðàêòîðà-ñàìîñâàëà:

 

òð òðe

ê

M i
D

Gr


 ,  (2)

ãäå M
e
 – êðóòÿùèé ìîìåíò, êÍ·ì; i

òð
 – ïåðåäà-

òî÷íîå ÷èñëî òðàíñìèññèè; 
òð

 – ÊÏÄ òðàíñ-
ìèññèè; r

ê
 – ðàäèóñ êà÷åíèÿ âåäóùåãî êîëåñà 

ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà, ì.
Ðàñ÷åò ñêîðîñòè äâèæåíèÿ ãóñåíè÷íîãî 

òðàêòîðà-ñàìîñâàëà ïðîâîäèòñÿ ïî ôîðìóëå: 

 ê

òð

3,6
30

en r
V

i


 ,  (3)

ãäå n
å
 – ÷àñòîòà âðàùåíèÿ êîëåíâàëà äâèãàòå-

ëÿ, ìèí–1.
Äëÿ ðàñ÷åòîâ ïî ôîðìóëàì (2) è (3) íåîáõî-

äèìî çíàíèå âíåøíåé ñêîðîñòíîé õàðàêòåðè-
ñòèêè äâèãàòåëÿ. Ïðè îòñóòñòâèè ýêñïåðèìåí-
òàëüíûõ äàííûõ ïðîâîäèòñÿ òåîðåòè÷åñêèé 
ðàñ÷åò âíåøíåé ñêîðîñòíîé õàðàêòåðèñòèêè 
äâèãàòåëÿ ïî ôîðìóëàì, ðåêîìåíäóåìûì â 
òåîðèè äâèãàòåëÿ. Ðåçóëüòàòû ðàñ÷åòîâ ïðåä-
ñòàâëÿþòñÿ ãðàôè÷åñêè â âèäå òàê íàçûâàåìîé 
äèíàìè÷åñêîé õàðàêòåðèñòèêè ïî äâèãàòåëþ. 
Ðåçóëüòàòû ðàñ÷åòîâ ïî ôîðìóëå (1) ïðåäñòàâ-
ëÿþòñÿ ãðàôè÷åñêè â âèäå òàê íàçûâàåìîé 
äèíàìè÷åñêîé õàðàêòåðèñòèêè ïî óñëîâèÿì 
äâèæåíèÿ. Îáúåäèíÿÿ îáå äèíàìè÷åñêèå õà-

ðàêòåðèñòèêè, ìîæíî ïîëó÷èòü äèíàìè÷åñêèé 
ïàñïîðò.

Äèíàìè÷åñêèé ïàñïîðò ãóñåíè÷íîãî òðàê-
òîðà-ñàìîñâàëà êîíñòðóêöèè ÎÎÎ «Çàâîä ãó-
ñåíè÷íûõ ìàøèí» (ðèñ. 3), ïîñòðîåííûé ïðè 
íîìèíàëüíîé ðåéñîâîé íàãðóçêå, ñîäåðæèò äâà 
êâàäðàíòà:

– â ïðàâîì êâàäðàíòå ïðåäñòàâëåíà äèíàìè-
÷åñêàÿ õàðàêòåðèñòèêà ïî äâèãàòåëþ;

– â ëåâîì êâàäðàíòå ïðåäñòàâëåíû çàâèñè-
ìîñòè äèíàìè÷åñêîãî ôàêòîðà îò óãëà ïîäúåìà 
ìåñòíîñòè è êîýôôèöèåíòîâ ñîïðîòèâëåíèÿ 
äâèæåíèþ ïðè ñðåäíèõ è òÿæåëûõ óñëîâèÿõ 
(äèíàìè÷åñêàÿ õàðàêòåðèñòèêà ïî óñëîâèÿì 
äâèæåíèÿ).

Ïðè ðàâåíñòâå çíà÷åíèé äèíàìè÷åñêîãî 
ôàêòîðà, âçÿòûõ â ïðàâîì è ëåâîì êâàäðàí-
òàõ, ãóñåíè÷íûé òðàêòîð-ñàìîñâàë äâèæåòñÿ 
ðàâíîìåðíî ñ äàííîé ñêîðîñòüþ â çàäàííûõ 
óñëîâèÿõ. Òàê, íàãëÿäíî âèäíî, ÷òî äâèæåíèå 
ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà ñ íîìèíàëü-
íîé ðåéñîâîé íàãðóçêîé â ñðåäíèõ óñëîâèÿõ 
âîçìîæíî ïðè óêëîíå ìåñòíîñòè 25° (âêëþ÷å-
íà òðåòüÿ ïåðåäà÷à ðàáî÷åãî äèàïàçîíà òðàíñ-
ìèññèè).

Î÷åâèäíî, ÷òî â ðåàëüíûõ óñëîâèÿõ ãóñå-
íè÷íûå òðàêòîðû-ñàìîñâàëû ìîãóò ýêñïëóà-
òèðîâàòüñÿ ñ ðåéñîâûìè íàãðóçêàìè, óðîâåíü 
êîòîðûõ îòëè÷àåòñÿ îò íîìèíàëüíîãî. Ïðè 
ýòîì äëÿ àíàëèçà ýêñïëóàòàöèîííûõ ðåæèìîâ 
öåëåñîîáðàçíî èñïîëüçîâàòü óñîâåðøåíñòâî-
âàííûé âàðèàíò äèíàìè÷åñêîãî ïàñïîðòà ãó-
ñåíè÷íîãî òðàêòîðà-ñàìîñâàëà (ñì. ðèñ. 4), â 
êîòîðîì íàðÿäó ñ äèíàìè÷åñêèìè õàðàêòåðè-

Ðèñ. 3. Äèíàìè÷åñêèé ïàñïîðò ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà ïðè íîìèíàëüíîé ðåéñîâîé íàãðóçêå
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ñòèêàìè ïî äâèãàòåëþ è ïî óñëîâèÿì äâèæå-
íèÿ ñîäåðæèòñÿ íîìîãðàììà íàãðóçêè (ëåâûé 
êâàäðàíò).

Íîìîãðàììà íàãðóçîê ïîñòðîåíà ñëåäóþ-
ùèì îáðàçîì. Ïàðàëëåëüíî îñè àáñöèññ äèíà-
ìè÷åñêîé õàðàêòåðèñòèêè âëåâî îò øêàëû D 
îòëîæåí îòðåçîê ïðîèçâîëüíîé äëèíû. Íà ýòîì 
îòðåçêå íàíåñåíà øêàëà íàãðóçêè â ïðîöåíòàõ.

×åðåç íóëåâóþ òî÷êó øêàëû íàãðóçîê ïðî-
âåäåíà ïðÿìàÿ, ïàðàëëåëüíàÿ îñè D, è íà íåé 
íàíåñåíà øêàëà äèíàìè÷åñêîãî ôàêòîðà D

0
 

äëÿ ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà áåç íà-
ãðóçêè. Ìàñøòàá äëÿ ýòîé øêàëû îïðåäåëåí ïî 
ôîðìóëå:

a
0
 = àÌ

î
/Ì

Ý
,

ãäå a
0
 – ìàñøòàá øêàëû äèíàìè÷åñêîãî ôàêòî-

ðà äëÿ ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà áåç íà-
ãðóçêè; a – òî æå äëÿ ãóñåíè÷íîãî òðàêòîðà-ñà-
ìîñâàëà ñ ïîëíîé íàãðóçêîé; M

o
 – ñîáñòâåííàÿ 

ìàññà ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà â ñíà-
ðÿæåííîì ñîñòîÿíèè, êã; M

Ý
 – ïîëíàÿ ìàññà 

ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà ñ ó÷åòîì íî-
ìèíàëüíîé ðåéñîâîé íàãðóçêè, êã.

Ðàâíîçíà÷íûå äåëåíèÿ øêàë D è D
0
 (íàïðè-

ìåð, 0,2, 0,4 è ò.ä.) ñîåäèíåíû ïðÿìûìè ëèíèÿìè.
Èñïîëüçóÿ äèíàìè÷åñêèé ïàñïîðò ñ íîìî-

ãðàììîé ðåéñîâîé íàãðóçêè, ìîæíî îïðåäå-
ëèòü, íàïðèìåð, ÷òî ðàâíîìåðíîå äâèæåíèå 
ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà â ñðåäíèõ óñ-
ëîâèÿõ ïðè óãëå óêëîíà ìåñòíîñòè 20° âîçìîæ-
íî ïðè íàãðóçêå, ðàâíîé 70 % îò íîìèíàëüíîé, 
íà âòîðîé ïåðåäà÷å ïîíèæåííîãî äèàïàçîíà 
òðàíñìèññèè.

Âûâîäû
1. Íà îñíîâå ïîëîæåíèé òåîðèè àâòîìîáèëÿ 

ñ ó÷åòîì êîíñòðóêòèâíûõ äàííûõ ãóñåíè÷íî-
ãî ñàìîñâàëà íà áàçå òðåëåâî÷íîãî òðàêòîðà 
ÒÃË-4.04 âûïîëíåíû íåîáõîäèìûå ðàñ÷åòû è 
ïîñòðîåíû ãðàôèêè äèíàìè÷åñêèõ õàðàêòåðè-
ñòèê ïî äâèãàòåëþ è ïî óñëîâèÿì äâèæåíèÿ. 
Ïðîâåäåíî îáúåäèíåíèå íàçâàííûõ äèíàìè÷å-
ñêèõ õàðàêòåðèñòèê â äèíàìè÷åñêèé ïàñïîðò 
ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà.

2. Ïðåäëîæåí óñîâåðøåíñòâîâàííûé âàðè-
àíò äèíàìè÷åñêîãî ïàñïîðòà ñ íîìîãðàììîé 
ðåéñîâîé íàãðóçêè, ïîçâîëÿþùèé ôîðìóëèðî-
âàòü ïðàêòè÷åñêèå ðåêîìåíäàöèè ïî âåëè÷è-
íàì ðåéñîâûõ íàãðóçîê è ñêîðîñòÿì äâèæåíèÿ 
ãóñåíè÷íîãî òðàêòîðà-ñàìîñâàëà ïðè òðàíñ-
ïîðòèðîâêå ãðóçîâ â êîíêðåòíûõ ýêñïëóàòàöè-
îííûõ óñëîâèÿõ.
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