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Annotation. Most physical properties of ice depend on the processes occurring on its
boundary. The reason for this is the presence of a quasi-liquid layer of water on the ice sur-
face. To study the properties of a quasi-liquid layer of water, it is necessary to measure its
thickness. At present, an installation has been developed for measuring the thickness of a
quasi-liquid layer of water on the ice surface.

dusznveckre CBOMCTBA BOJABI U JibJa BECbMa HEOOBIYHBI U MOATOMY IOCTOSHHO
MPUBJIEKAIOT K ce0e BHUMaHuE uccienoBareneid. [I[puunHoil HEKOTOPBIX HEOOBIUHBIX
CBOMCTB MOXET sIBIAThCA Hanumuue kBasmwkuiakoro cios (KXKC) Boasl Ha moBepxHO-
CTH JIbJIa B JOCTATOYHO IIIMPOKOM MHTEPBAJIE OTPULIATEIBHBIX TEMIIEPATYP.

Jlen siBnsieTcs OAHUM M3 HauboJiee paclpOCTPAHCHHBIX MAaTepUAJIOB B MPUPOJIE.
Ero neoObryHble MEXaHUYECKUE, IIEKTPUUECKUE, TETUIOBBHIE M OCOOEHHO MOBEpX-
HOCTHBIE CBOMCTBA ONPENEIISIFOT MHOTHE CTOPOHBI HAalllEW MOBCEAHEBHOM XU3HU. B
YAaCTHOCTH, TPYAHO MEPEOUEHUTH NPABUIBHOE TOHUMAHUE U BO3MOKHOCTbh yIIpaBlie-
HHSl TAKAMU CBOMCTBAMU JibJa, KaK aAre3us, TPEHUE, pa3IeiiCHuE 3apsaoB, cMep3a-
HHE MUKPOKPUCTAUIOB U TEKYy4€CTh. DOJIBIIMHCTBO 3THX CBOWCTB B TOW WJIM WHOU
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CTENEHU CBSA3aHO C MPOIECCAMHU, MPOUCXOISIIMMHU HA CBOOOIHOM rpaHulIe JIbJa, U3Y-
YeHHUE KOTOPhIX OBLIIO HAayaTo enle B no3amnponuiom Beke Papaneem. [1]

N3yuuB npeameTHy0 001acTh Oblia MOCTaBIEHA 3a/1a4a ONPEACICHUs 3aBUCUMO-
ctu pusnyeckux corictB KIKC Bombl oT ero ToimuHbl. sl 3TOro HaJl0 U3MEpPUTH
TOJIIIMHY U y3HaTh, KAK OHA W3MEHSETCS MpHU pazHou temmeparype. [I[pocmorpes pa-
OOTBI pa3HBIX aBTOPOB, OBUIO BBISBICHO Pa3HOIVIACHE B MOJYYEHHBIX UMHU PE3yJIbTa-
Tax. Y OJHOr0 aBTopa Mo pe3yapraraM IMokazaHuil npu temneparype 260K TonmuHa
cocrapnsgeT 0,5HM, a y Apyroro Takyroo TonmuHy Berurciawiu npu 180K mocie yero
TOJIIIMHA YBEJIMUUBAECTCA. [2]

Ha nanubiii MOMEHT, OB BEIOpaH HOBBIN SKCIIEPUMEHTANIBHBIN METO/ OIpenese-
Hust TonmuHbl KJ)KC Ha moBepXHOCTH JibJa, OCHOBAHHBIA HA SIBJICHUU UHTEpEpEeH-
LIMU CBETa Ha TOHKUX IUIEHKAaX, TaK ke pa3zpaboraHa cxema yctaHoBku (Puc.l), ¢ mo-
MOILIBIO KOTOPO# OynyT NPOU3BOIUTHCS U3MEPEHUS.

i — 2

e

Puc. 1. YcranoBka mis usmepenus toimuabl KXKC Bosibl Ha MOBEPXHOCTH Jbaa: 1-
dboTomarpuiia, 2-azep, 3-maroBeie IBUTaTENH, 4-TUCKH, S-UccleayeMblii oOpaserr, 6-
KOpITyC

doromarpuiia U jazep 3adhUKCUPOBAHbI HA TUCKaX-IIECTEPEHKAX TaK, YTOObI BCe-
rja ObLIM HalpaBJICHbI B LIEHTP IIPU pa3HOM yIiie moBopoTta. B nieHTpe Haxoaurcs o0-
pasen sbja. lllaroBeie nBUrateny 3afatoT yrou najaeHus jgyda. [Ipu usmepenuu oyner
(buKcHupoBaThHCS yroi NajeHus Jy4a, IpyU KOTOPOM PaCCTOSHUE MEXAY MaKCUMyMaMu
uHTepepeHIn Oy1eT MaKCUMAaIbHBIM, 3TO HYXHO U1t 00JIe€ TOUHOTO NU3MEPEHHS.

15



1. Peokkua U.A., Tletperko B.®. Teopusi KBa3WKUIKOTO CIIOS JIbja, OCHOBaHHAs Ha
o6beMHOM (hazoBoM mepexoae nepporo poaa // KITD. —2009. — Ne 1. — C.77-81.

2. KomocoB I'/l., Tarynun A.B. Kanopumerpuueckre HCCIEIOBaHUS KBA3HKUIKOTO
CJI0s1 Ha TTOBEpXHOCTH Tpanyi jbaa // [Tucema B XKOT®. — 2011. — Ne 5. — C.406-409.

TRAINING STAND WITH A VARIABLE STRUCTURE FOR STUDYING
MICROCONTROLLERS

Alexandrov A.O., Vdovin D.A., Petrukhnova G.V., Prutkova C.A.
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In connection with the rapid development of the electronic industry, the study of
microcontrollers in technical universities is promising [1]. Training stand based on
the microcontroller Atmega 16A is discussed. Its structure is changeable.

The presented training stand has a modular structure and is made in the form of a
printed circuit board. It consists of a central microcontroller (MC) ATmegal 6A and
internal modules, connected to the ports of the MC with the help of jumpers. There
are additional external modules that can be connected to a special baseboard connect-
or. There are Ethernet, JTAG and a programmer.

The board subsystems can be conditionally divided into four categories: data in-
put modules, data output modules, data storage modules, support modules for internal
peripherals.

For data input, three devices are used: a 4x4 keyboard, eight toggle switches and
an external interrupts subsystem.

The output data subsystem is represented by an LCD display; dynamic indication,
implemented on the basis of eight-segment indicators; eight LEDs and a generator of
sound.

The storage subsystem consists of modules of volatile memory RAM and nonvol-
atile memory based on the microSD card.

The internal peripherals support subsystem consists of a voltage level converter
between the UART MC and the COM port of the computer, a module for supporting
the ADC and a temperature sensor.

The training stand structure is customizable. A user can select the desired config-
uration and implement the corresponding microprocessor system by installing the
necessary jumpers. In addition, external peripheral devices of various complexity that
do not included into the internal modules can be easily connected to the MC pins.
Thanks to such capabilities, it is possible to simulate various microprocessor systems
and to investigate them.
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