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Â ñòàòüå ðàññìîòðåíû ïåðñïåêòèâû ðàçâèòèÿ è èñïîëüçîâàíèÿ ìàëîòîííàæíûõ àâòîïîåçäîâ (ÌÀÏ) ñ óïðàâ-
ëÿåìûì ñöåïíûì óñòðîéñòâîì, ðàçðàáîòàííûì è ïîäòâåðæäåííûì çàÿâêîé (2018137360) ÂîëãÃÒÓ è ÔÃÁÍÓ 
ÔÍÀÖ ÂÈÌ. ÌÀÏ ïî óñëîâèÿì øóìíîñòè, ýêîëîãèè è ðàñõîäà òîïëèâà íàìíîãî ïðåâîñõîäÿò ìàãèñòðàëüíûå 
àâòîïîåçäà ïðè èñïîëüçîâàíèè èõ â ìåãàïîëèñàõ, à òàêæå â ñëîæíûõ äîðîæíûõ óñëîâèÿõ. Óâåëè÷åíèå â ïî-
ñëåäíèå ãîäû ÷èñëà ìàëûõ ïðåäïðèÿòèé, â òîì ÷èñëå çàíèìàþùèõñÿ ñåëüñêèì õîçÿéñòâîì, îáñëóæèâàíèåì 
òåïëèö, òîðãîâûõ òî÷åê, îõîòîé è ïðåäîñòàâëåíèåì óñëóã â ýòîé îáëàñòè, óâåëè÷èâàåò ïîòðåáíîñòü â ìàëûõ 
ïðèöåïàõ, èñïîëüçóåìûõ â ñöåïêå ñ ëåãêîâûìè àâòîìîáèëÿìè. Óïðàâëÿåìîå ñöåïíîå óñòðîéñòâî ïîçâîëÿåò 
óñòðàíèòü «âèëÿíèå», à òàêæå îáåñïå÷èòü âîçìîæíîñòü óïðàâëÿåìîãî äâèæåíèÿ çàäíèì õîäîì. Ïîìèìî ïðî÷å-
ãî èñïîëüçîâàíèå ÌÀÏ íå òðåáóåò ïåðåîáó÷åíèÿ âîäèòåëåé è îáåñïå÷èâàåò áûñòðóþ îêóïàåìîñòü (ìåíåå 3 ìå-
ñÿöåâ). ÌÀÏ – óíèâåðñàëüíûé âèä òðàíñïîðòà. Óíèâåðñàëüíîñòü äîñòèãàåòñÿ ðàçðàáîòêîé ðàçëè÷íûõ ïðèöåï-
íûõ ïëàòôîðì, íåîáõîäèìûõ äëÿ âûïîëíåíèÿ ðàçíûõ âèäîâ ðàáîò. Ýòî ìîæåò áûòü ïðèöåïíîé «ìèíè-çàâîä» 
äëÿ ïåðåðàáîòêè è óòèëèçàöèè îòõîäîâ ñåëüñêîõîçÿéñòâåííûõ ïðåäïðèÿòèé (êîðîâíèêîâ, ïòèöåôàáðèê, òåïëèö 
è ò.ä.). Âîçìîæíûå âàðèàíòû: ìèíè-ìàñòåðñêàÿ, êóõíÿ, ïåðåäâèæíîé ìåäïóíêò äëÿ îáñëóæèâàíèÿ ðàáîòíèêîâ, 
çàíÿòûõ íà ïîñåâíîé, óáîðêå è ò.ä. 
Â ñâÿçè ñ íîâûìè òåíäåíöèÿìè ðàçâèòèÿ àâòîìîáèëüíîãî òðàíñïîðòà æåëàòåëüíî ðàçðàáàòûâàòü ÌÀÏ â àâòî-
ìàòèçèðîâàííîì âàðèàíòå óïðàâëåíèÿ ÷åðåç ÃËÎÍÀÑÑ ñ èñïîëüçîâàíèåì ñèñòåì ÑÊÈÔ è ÑÊÀÓÒ, à òàêæå 
ñî ñïîñîáíîñòüþ ïðèöåïà îñóùåñòâëÿòü äâèæåíèå ñàìîñòîÿòåëüíî â ðåæèìå ãåîëîêàöèè. Ïðè âñåõ î÷åâèäíûõ 
ïðåèìóùåñòâàõ èìåþòñÿ è íåãàòèâíûå ÿâëåíèÿ, òðåáóþùèå äîñêîíàëüíîãî èçó÷åíèÿ ñ öåëüþ èõ èñêëþ÷åíèÿ. 
Èññëåäîâàíèÿ òðåáóþò èçó÷åíèÿ äâèæåíèÿ ÌÀÏ ñ âûñîêèì ïðèöåïîì ïðè âîçäåéñòâèè íà íåãî áîëüøèõ èëè 
æå öèêëè÷íûõ áîêîâûõ ñèë, à òàêæå èñêëþ÷åíèÿ «âèëÿíèÿ» ïðè äâèæåíèè ïî ïðîäîëüíîé êîëåå è ïðè îáãîíå.
Êëþ÷åâûå ñëîâà: ïðèöåï àâòîìîáèëüíûé, óïðàâëÿåìûå ñöåïíûå óñòðîéñòâà, óñòîé÷èâîñòü äâèæåíèÿ, ìàëûå 
è áîëüøèå áîêîâûå ñèëû, ïðîäîëüíûå ñèëû, íåãàòèâíûå ÿâëåíèÿ, óõóäøàþùèå óñòîé÷èâîñòü äâèæåíèÿ ïðè-
öåïà, îñíîâíûå è äîïîëíèòåëüíûå ñïîñîáû óñòðàíåíèÿ, ñöåïíûå óñòðîéñòâà, êîëåÿ.

The article discusses the prospects for the development and use of SRT (small-tonnage road trains) with a controlled 
coupling device developed and confirmed by the application (2018137360) of Volgograd State Technical University 
and Federal Scientific Agroengineering Center VIM. Small-tonnage road trains in terms of noise, ecology and fuel 
consumption are much superior to main-line trains when used in megacities, as well as in difficult road conditions. 
An increase in the number of small enterprises in recent years, including enterprises engaged in agriculture, main-
tenance of greenhouses, retail outlets, hunting and the provision of services in this area, increases the need for small 
trailers used in conjunction with automobiles. A controlled hitch allows eliminating «wobble», as well as providing 
the ability to steer in reverse. In various sectors of the national economic activity, SRT has advantages in servicing 
small enter-prises, cooperatives, greenhouses and agricultural enterprises. Among other things, it does not require 
retraining of drivers and a quick payback time of less than 3 months. SRT is a universal type of transport. This is 
achieved by the development of various trailed platforms necessary to carry out various types of work. It can also be 
a trailed mini-plant for processing and recycling waste from agricultural enterprises (cowsheds, poultry farms, green-
houses, etc.). A possible option is a mini workshop, a kitchen, a mobile first-aid post for servicing workers engaged in 
sowing, cleaning, etc. In connection with new trends in the development of road transport, it is advisable to develop 
SRTs in an automated control option, through GLONASS using the Skif and Scout systems, as well as the trailer’s 
ability to independently move in geopolation mode for various tasks. With all the obvious advantages, there are neg-
ative phenomena that re-quire thorough study and the possibility of eliminating these phenomena. Studies require 
the movement of a SRT with a high trailer when exposed to large or cyclic lateral forces, as well as the exclusion of 
wobble when moving along a longitudinal track and when overtaking.
Keywords: vehicle trailer, controlled coupling devices, traffic stability, small and large lateral forces, longitudinal 
forces, negative phenomena that worsen the stability of the trailer, main and additional methods of elimination, cou-
pling devices, track.
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 Ââåäåíèå
Ïðèöåï – ýòî, êàê èçâåñòíî, íåñàìîõîäíîå 

òðàíñïîðòíîå ñðåäñòâî, îäíî èëè æå 2-îñíîå, 
èìåþùåå îïîðíî-ñöåïíîå óñòðîéñòâî ñ àâòî-
ìîáèëåì òÿãà÷îì.

Ïðèöåïû áûâàþò óíèâåðñàëüíûå: äëÿ ïåðå-
âîçêè ðàçíûõ ãðóçîâ è ñïåöèàëüíîãî íàçíà÷å-
íèÿ. Ïðèöåïû êëàññèôèöèðóþò ïî ðàçíûì ïðè-
çíàêàì (êàòåãîðèÿì): 1 – ïîëíàÿ ìàññà êîòîðûõ 
íå áîëåå 0,75 ò.; 2 – îò 0,75 äî 3,5 ò.; 3 – îò 3,5 
äî 10 ò.; 4 – áîëåå 10 ò. Ïðè ýòîì ê ëåãêèì îò-
íîñÿòñÿ òå, ó êîòîðûõ äîïóñòèìàÿ ìàññà ãðóçà 
íå ïðåâûøàåò 750 êã.

Â ñîîòâåòñòâèè ñ ïðàâèòåëüñòâåííîé 
ïðîãðàììîé ýêîëîãè÷åñêîé áåçîïàñíîñòè, 
â ÔÃÁÍÓ ÔÍÀÖ ÂÈÌ âåäóòñÿ ðàçðàáîòêè ìà-
ëîòîííàæíûõ àâòîïîåçäîâ (ÌÀÏ) ñ óïðàâëÿå-
ìûì ïðèöåïîì äëÿ èñïîëüçîâàíèÿ â ñåëüñêîì 
õîçÿéñòâå. Íà ýòîé áàçå ðàçðàáàòûâàþòñÿ ïåð-
ñïåêòèâíûå âàðèàíòû òÿãà÷åé ñ ýëåêòðî- è ãà-
çîáàëëîííûìè äâèãàòåëÿìè, à òàêæå ëèíåéêè 
ìíîãîôóíêöèîíàëüíûõ ïðèöåïîâ. Ïîìèìî 
ýòîãî, ðàçðàáàòûâàþòñÿ ñèñòåìû àâòîïèëîòè-
ðîâàíèÿ ÷åðåç ÃËÎÍÀÑÑ ñ èñïîëüçîâàíèåì 
ñèñòåì ÑÊÈÔ è ÑÊÀÓÒ, ïîçâîëÿþùèå êîíòðî-
ëèðîâàòü îíëàéí ýêñïëóàòàöèîííûå õàðàêòåðè-
ñòèêà ÌÀÏ. Áåñïèëîòíûå ìàøèíû ñ ñèëîâûìè 
àãðåãàòàìè – íåèçáåæíîå áóäóùåå ìîáèëüíûõ 
ýíåðãîåìêèõ è òðàíñïîðòíûõ òåõíîëîãè÷åñêèõ 
ñðåäñòâ. Äàííîå íàïðàâëåíèå ÿâëÿåòñÿ ïîêà 
åùå ñëàáîðàçâèòûì, îòíîñèòåëüíî íîâûì, ñî-
âðåìåííûì è ïåðñïåêòèâíûì. Áåñïèëîòíûå 
ñåëüõîçìàøèíû ñìîãóò ðàáîòàòü íà ïîëÿõ êðó-
ãëîñóòî÷íî è âûïîëíÿòü ñâîþ ðàáîòó íà âûñî-
êîì óðîâíå ïîñòîÿííî, èñêëþ÷àÿ ÷åëîâå÷åñêèé 
ôàêòîð. Òàê æå ïðåäïîëàãàåòñÿ èñïîëüçîâàòü 
ÌÀÏ â ñîñòàâå òÿãà÷à è ïåðåäâèæíîãî äîìèêà. 

Öåëü èññëåäîâàíèé
Àíàëèç ôàêòîðîâ, êîòîðûå ñëåäóåò ó÷èòû-

âàòü ïðè ïðîåêòèðîâàíèè ÌÀÏ.

Ìàòåðèàëû è ìåòîäû
Ïðè ïðîåêòèðîâàíèè ìàëîòîííàæíûõ òðàíñ-

ïîðòíûõ ñðåäñòâ ñëåäóåò êàê ìîæíî áîëüøå 
èñïîëüçîâàòü ñîâðåìåííûå ëåãêèå è ïðî÷íûå 
ìàòåðèàëû íà áàçå êîìáèíèðîâàííûõ óãëåïëà-
ñòèêîâ è àðìèðîâàííûõ ïëàñòìàññ, äëÿ îáëåã÷å-
íèÿ âåñà è óìåíüøåíèÿ ìåòàëëîåìêîñòè.

Â ÔÃÁÍÓ ÔÍÀÖ ÂÈÌ ðàçðàáîòàí îïûò-
íûé îáðàçåö ìíîãîôóíêöèîíàëüíîé áàçîâîé 
ïëàòôîðìû íà àâòîìàòèçèðîâàííîì ýëåêòðè-
÷åñêîì ïðèâîäå, ïîêàçàííûé íà ðèñ. 1, ñ äèà-
ïàçîíîì âîçìîæíîé ìîùíîñòè: 20, 30 è 60 êÂò 
äëÿ âûïîëíåíèÿ òåõíîëîãè÷åñêèõ îïåðàöèé 
â ñåëüñêîì õîçÿéñòâå.

Âðåìÿ àâòîíîìíîé ðàáîòû ìíîãîôóíêöèî-
íàëüíîé áàçîâîé ïëàòôîðìû – îò 4 äî 8 ÷àñîâ.

Íà ðèñ. 2 ïðèâåäåí ïðèìåð êîìïîíîâ-
êè ìíîãîôóíêöèîíàëüíîé áàçîâîé ïëàòôîð-
ìû ñ èííîâàöèîííûì ñöåïíûì óñòðîéñòâîì, 
ñíàáæåííûì ãèáêîé ñâÿçüþ. Ýòî ñîâìåñòíàÿ 
ðàçðàáîòêà ÔÃÁÍÓ ÔÍÀÖ ÂÈÌ è ÂîëãÃÒÓ 
êàôåäðû «Àâòîìîáèëüíûé òðàíñïîðò» [1–9]. 
Äàííîå óñòðîéñòâî ïîçâîëÿåò óäîáíî ìàíåâðè-
ðîâàòü ïðè äâèæåíèè ÌÀÏ çàäíèì õîäîì.

Íà ðèñ. 3 ïîêàçàí ïðèìåð èñïîëüçîâàíèÿ 
îáðàçöà ìíîãîôóíêöèîíàëüíîé áàçîâîé ïëàò-
ôîðìû íà àâòîìàòèçèðîâàííîì ýëåêòðè÷åñêîì 
ïðèâîäå ñ áîðîíîé, îñíàùåííîé óïðàâëÿåìîé 
ãèáêîé ñâÿçüþ.

Íà ðèñ. 4 ïîêàçàí ïðèìåð èñïîëüçîâàíèÿ 
îáðàçöà ìíîãîôóíêöèîíàëüíîé áàçîâîé ïëàò-
ôîðìû íà àâòîìàòèçèðîâàííîì ýëåêòðè÷åñêîì 
ïðèâîäå ñ ôðåçåðíûì êóëüòèâàòîðîì, îñíà-
ùåííîé óïðàâëÿåìîé ãèáêîé ñâÿçüþ.

Íà ðèñ. 5 ïîêàçàí ïðèìåð èñïîëüçîâàíèÿ 
îáðàçöà ìíîãîôóíêöèîíàëüíîé áàçîâîé ïëàò-
ôîðìû íà àâòîìàòèçèðîâàííîì ýëåêòðè÷åñêîì 
ïðèâîäå ñ ïðèöåïíûì äîìèêîì.

Îäèí èç âàðèàíòîâ êîìïëåêòàöèè ïðèöåïíî-
ãî äîìèêà (êóõíÿ), îñíàùåí àâòîíîìíîé ñèñòå-
ìîé ýíåðãîîáåñïå÷åíèÿ (ñîëíå÷íàÿ áàòàðåÿ), 

Ðèñ. 1. Îïûòíûé îáðàçåö ìíîãîôóíêöèîíàëüíîé áàçîâîé ïëàòôîðìû
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ýëåêòðî-ãàçîâîé ïëèòîé, øêàôîì, ñâ÷-ïå÷üþ, 
ðàçäåëî÷íûì ñòîëîì, ïîâàðñêèì îáîðóäîâàíè-
åì, õîëîäèëüíèêîì, áèîòóàëåòîì, äóøåâîé êà-
áèíîé, íàâåñíûì áàêîì äëÿ âîäû è âûòÿæêîé. 

Òàê æå âîçìîæíûå âàðèàíòû (êðîìå êóõîíü):
à) äëÿ ïåðåðàáîòêè îòõîäîâ æèâîòíî-

âîä÷åñêèõ ôåðì â áèîëîãè÷åñêîå òîïëèâî 
èëè êàê ñðåäñòâî äëÿ âíåñåíèÿ óäîáðåíèÿ;

á) ïåðåäâèæíîå îáîðóäîâàíèå äëÿ óòèëèçà-
öèè ìóñîðà;

â) ïåðåäâèæíûå ìàñòåðñêèå.

Ðåçóëüòàòû è îáñóæäåíèå
Ïðèâåäåííûå ýòè è äðóãèå ïðèìåðû ïîçâîëÿ-

þò ðàçíîîáðàçèòü êîìïëåêñ ýôôåêòèâíîé ìàëî-
ãàáàðèòíîé òåõíèêè íà áàçå óïðàâëÿåìûõ ÌÀÏ 
äëÿ ñåëüñêîõîçÿéñòâåííûõ ðàáîò â ïîëå, äëÿ äî-
ñòàâêè óäîáðåíèé, äëÿ ïåðåâîçêè íåîáõîäèìîãî 
âñïîìîãàòåëüíîãî îáîðóäîâàíèÿ ñ öåëüþ îáå-
ñïå÷åíèÿ ìàëîãî ðåìîíòà â ïîëåâûõ óñëîâèÿõ. 
Ïðè ýòîì áîëüøîå âíèìàíèå íåîáõîäèìî óäå-
ëÿòü ñîöèàëüíîé ñîñòàâëÿþùåé ïðè âûïîëíåíèè 
ñåëüñêîõîçÿéñòâåííûõ ðàáîò, à èìåííî ñîçäàíèþ 

Ðèñ. 2. Îïûòíûé îáðàçåö ìíîãîôóíêöèîíàëüíîé 
áàçîâîé ïëàòôîðìû ñ ïðèöåïîì, îñíàùåííûì 

óïðàâëÿåìîé ãèáêîé ñâÿçüþ: 
1 – áàçîâàÿ ïëàòôîðìà; 2 – ïðèöåï; 3 – òðîñ; 

4,5 – êîìïåíñàòîðû íàòÿæåíèÿ; 6, 7 – íàïðàâëÿþùèå 
ðîëèêè; 8 – êàáåëü; 9 – äûøëî

Ðèñ. 3. Èñïîëüçîâàíèå îáðàçöà 
ìíîãîôóíêöèîíàëüíîé áàçîâîé ïëàòôîðìû 

íà àâòîìàòèçèðîâàííîì ýëåêòðè÷åñêîì ïðèâîäå 
ñ áîðîíîé, îñíàùåííîé óïðàâëÿåìîé ãèáêîé ñâÿçüþ

Ðèñ. 4. Èñïîëüçîâàíèå îáðàçöà 
ìíîãîôóíêöèîíàëüíîé áàçîâîé ïëàòôîðìû 

íà àâòîìàòèçèðîâàííîì ýëåêòðè÷åñêîì ïðèâîäå 
ñ ôðåçåðíûì êóëüòèâàòîðîì, îñíàùåííîé 

óïðàâëÿåìîé ãèáêîé ñâÿçüþ
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ïåðåäâèæíûõ ìèíè-êóõîíü ñî ñïåöèàëèçèðîâàí-
íûì îáîðóäîâàíèåì è âîçìîæíîñòüþ àâòîíîì-
íîãî ôóíêöèîíèðîâàíèÿ â ïîëåâûõ óñëîâèÿõ. 
Âàæíûì òàêæå ÿâëÿåòñÿ è ñîçäàíèå ïåðåäâèæ-
íûõ ìîáèëüíûõ àâòîìåõàíè÷åñêèõ ìàñòåðñêèõ 
ñ àâòîíîìíûìè ñèñòåìàìè ýíåðãîñíàáæåíèÿ.

Äëÿ óñïåøíîãî ðàçâèòèÿ è ðàñïðîñòðàíå-
íèÿ ïðèöåïîâ â ðàçíûõ îáëàñòÿõ íàðîäíîãî 
õîçÿéñòâà òðåáóåòñÿ ðåøèòü ðÿä òåõíè÷åñêèõ 
çàäà÷ [1–13]. Íà ðèñ. 6 ïðèâåäåíà ðàçðàáîòàí-
íàÿ àâòîðàìè ñõåìà âçàèìîñâÿçåé íåãàòèâíûõ 
ÿâëåíèé, óõóäøàþùèõ óñòîé÷èâîñòü äâèæå-
íèÿ ïðèöåïà, îñíîâíûõ è äîïîëíèòåëüíûõ ñïî-
ñîáîâ èõ óñòðàíåíèÿ. Ïðè ýòîì äàëüøå áóäåì 

ãîâîðèòü òîëüêî î ïðèöåïàõ ñ çàäàííîé áàçîé, 
ò.ê. ïðè ïðîåêòèðîâàíèè ïðèöåïîâ ñëåäóåò îò-
òàëêèâàòüñÿ îò èõ áàçû. Èìåííî íàçíà÷åíèå 
ïðèöåïà îïðåäåëÿåò âåëè÷èíó áàçû, à òàêæå 
äðóãèå åãî ïàðàìåòðû.

Ìàëûìè áîêîâûìè ñèëàìè ïðèíÿòî ñ÷èòàòü 
òå, êîòîðûå íå ïðåâûøàþò 20 % îò âåñà òðàíñ-
ïîðòíîãî ñðåäñòâà, ò.ê. íå âëèÿþò íà òðàäè-
öèîííûé âèä φ–s

x
-äèàãðàììû [1–3, 8, 9]. Îíè 

ÿâëÿþòñÿ îñíîâíîé ïðè÷èíîé áîêîâîãî óâîäà 
ýëàñòè÷íûõ êîëåñ [4, 10]. Â ðàáîòå [7] ïîêàçàíî, 
÷òî óñòðàíåíèå ýòîãî íåæåëàòåëüíîãî ÿâëåíèÿ, 
óõóäøàþùåãî óñòîé÷èâîñòü äâèæåíèÿ ïðèöåïà, 
íå ïðåäñòàâëÿåò òðóäíîñòåé è âêëþ÷àåò â ñåáÿ 

Ðèñ. 5. Èñïîëüçîâàíèå îáðàçöà ìíîãîôóíêöèîíàëüíîé áàçîâîé ïëàòôîðìû íà àâòîìàòèçèðîâàííîì 
ýëåêòðè÷åñêîì ïðèâîäå ñ ïðèöåïíûì äîìèêîì, îñíàùåííîé ñîëíå÷íîé áàòàðåé íà êðûøå

Ðèñ. 6. Ñõåìà âçàèìîñâÿçåé íåãàòèâíûõ ÿâëåíèé, óõóäøàþùèõ óñòîé÷èâîñòü äâèæåíèÿ ïðèöåïà, 
îñíîâíûõ è äîïîëíèòåëüíûõ ñïîñîáîâ èõ óñòðàíåíèÿ
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âîçìîæíûå ìåðû, ñâÿçàííûå ñ óìåíüøåíèåì 
óâîäà çàäíèõ êîëåñ ïðèöåïà. Ýòî ìîæíî ñäåëàòü 
çà ñ÷åò êîíñòðóêòèâíîãî ïåðåðàñïðåäåëåíèÿ 
âåðòèêàëüíûõ íàãðóçîê èëè çà ñ÷åò ïðèìåíåíèÿ 
çàäíèõ êîëåñ ïðèöåïà ñî ñäâîåííûìè øèíàìè, 
ïðèìåíåíèÿ íèçêîïðîôèëüíûõ øèí íà çàäíèõ 
êîëåñàõ è äðóãèõ ñïîñîáîâ, óâåëè÷èâàþùèõ 
áîêîâóþ æåñòêîñòü øèí çàäíèõ êîëåñ ïðèöåïà. 
Âûâîäû [7] ïîñòðîåíû íà àíàëèçå ìîäåëèðîâà-
íèÿ êðèòè÷åñêîé ñêîðîñòè ïðèöåïà ïðè ïðÿìî-
ëèíåéíîì äâèæåíèè. À ìàëûå áîêîâûå ñèëû 
â ýòîì ñëó÷àå ìîãóò áûòü ñèëàìè áîêîâîãî 
âåòðà, íàïðèìåð, èëè ñîñòàâëÿþùèìè ñèëû 
âåñà îò áîêîâîãî óêëîíà äîðîãè.

Èíîå äåëî îáñòîèò â ñëó÷àå êðèâîëèíåéíî-
ãî äâèæåíèÿ, îñîáåííî ñ áîëüøèìè áîêîâûìè 
ñèëàìè, ïðåâûøàþùèìè 20 % îò âåñà ïðèöåïà. 
Ýòî ÷àùå âñåãî öåíòðîáåæíûå ñèëû, âîçíèêà-
þùèå ïðè ïîâîðîòå è ñìåíå ïîëîñû äâèæåíèÿ 
òðàíñïîðòíîãî ñðåäñòâà. Â ïîñëåäíèå ãîäû 
ïîÿâèëàñü ïðîáëåìà áîëüøèõ áîêîâûõ ñèë 
îò âîçäåéñòâèÿ íà êîëåñà ïðîäîëüíûõ êîëåé 
íà íåæåñòêèõ äîðîæíûõ îäåæäàõ, ÷òî îñîáåí-
íî îïàñíî äëÿ ïðèöåïîâ. 

Áîëüøèå áîêîâûå ñèëû ïðèâîäÿò ëèáî ñðàçó 
ê âîçíèêíîâåíèþ áîêîâîãî ñêîëüæåíèÿ êîëåñ, 
ëèáî ê âîçáóæäåíèþ ãîðèçîíòàëüíî-óãëîâûõ 
êîëåáàíèé ïðèöåïà, êîòîðûå ìîãóò áûòü çàòó-
õàþùèìè, à ìîãóò áûòü è ïàðàìåòðè÷åñêèìè, 
â çàâèñèìîñòè îò ñî÷åòàíèÿ ðÿäà êîíñòðóêòèâ-
íûõ ïàðàìåòðîâ ïðèöåïà. Óñëîâèÿ ïåðåõîäà çà-
òóõàþùèõ ãîðèçîíòàëüíî-óãëîâûõ êîëåáàíèé 
ïðèöåïà â îïàñíûå – ïàðàìåòðè÷åñêèå – òðåáó-
þò äîïîëíèòåëüíûõ èññëåäîâàíèé. Ýòî çàäà÷à 
ñëîæíàÿ è ìíîãîçíà÷íàÿ.

Ïîòåðÿ êîíòàêòà êîëåñ ñ äîðîãîé ïðè áîëü-
øèõ ñêîðîñòÿõ äâèæåíèÿ àâòîïîåçäà ìîæåò 
èìåòü ìåñòî âíå çàâèñèìîñòè îò íàëè÷èÿ è âå-
ëè÷èíû áîêîâîé ñèëû, óõóäøàÿ óñòîé÷èâîñòü, 
óïðàâëÿåìîñòü è òîðìîçíóþ äèíàìèêó àâòîïî-
åçäà. Íî ýòà ïðîáëåìà ðåøàåòñÿ îïòèìèçàöè-
åé óïðóãî-äåìïôèðóþùèõ ïàðàìåòðîâ è êîí-
ñòðóêòèâíîé ôîðìû ïîäâåñêè ïðèöåïà, à òàêæå 
ñöåïíîãî óñòðîéñòâà

Çàêëþ÷åíèå
Ðåøåíèå äàííîé çàäà÷è íåîáõîäèìî äëÿ âû-

ðàáîòêè íîðì áåçîïàñíîé ýêñïëóàòàöèè ìàëî-
òîííàæíûõ àâòîïîåçäîâ ñ ðàçëè÷íûìè âèäàìè 
ïðèöåïîâ ïðè ñëîæíûõ äîðîæíûõ óñëîâèÿõ, 
ïðîäîëüíîé êîëèéíîñòè è âîçíèêíîâåíèè áîêî-
âûõ íàãðóçîê, à òàêæå ïðè îáãîíàõ.
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