The proposed vacuum device and the method for producing multilayer thin-film optical coatings therein can be used in industrial production of precision optical products comprising multilayer thin-film coatings having one hundred or more layers. The vacuum device differs from known prototypes of similar purpose in that an even number of magnetrons (2) is installed in the process chamber, each capable of moving within its placement plane, and two magnetrons (2) forming a magnetron sputtering system are equipped with targets (3) made of identical materials. Plasma sources (7) assisting the operation of the magnetron sputtering systems are mounted on the side walls of the vacuum process chamber (1) above the working surfaces of the targets (3), and holders (9) for securing the substrates (8) are mounted on the side walls of the vacuum process chamber (1) at the level of the target (3) working surfaces. According to the proposed coating production method, a magnetron sputtering process assisted by plasma sources is used, wherein plasma is generated throughout the entire volume of the vacuum process chamber (1), and coatings are deposited onto preheated substrates (8) fixed on holders (9) in a planetary mechanism. The substrates (8) move through the high-density plasma zone alternately passing through sputtering and oxidation zones, and the optical thickness of the coatings is measured end-to-end using an optical control system.
