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Udthnthnud

znnpjudp thpdws k poithpnud twbinuweniguspuyhtt ququyht ubtunpubiph ntumgdw w-
nwdtwhwnlnipniuttphtt b weiuw puughpubkphtt: Nuunudbwuhpdl) £ wyu phdugh JEpupbpyug
dwutwghnwlut gpujwinipmnit, ukpjuyugt] Eu ukunpubph Yhpundwt jupbnpnipmiup
wnupplp hwdwlupgpnid b hhdbwynpyt] ququyptt ukbunpubph YEpwpkpu) quupbpwgutph
wihpwdbonnipniup dudwbwlulhg pnithbpnud: LEpuywugyt) tu puuptipugh hhdbwlwt tupw-
pwdhuitipp, npuugnd ukpunqus Jupbnpugnyt npoypubpp b gpuitg ntumgdwb dkpnnubpp:
Lwtinljunnigyuspwjhtt ququyhtt uktunptibiph niunignudp pnithbpnud wwhwbenid  dudwbwlju-
Uhg Ukpnnutph Yhpuemd tkpupws b hnpdwpupului, b nkuwub ghubjhplbtp: Unwplugh
niunignidt wthpwdtown b hpujuiwgut) thnpdwpupujuw wohiwnwbpiitinh hpundwdp b wp-
nh swithhs nt mkuninghwljwub vwppwynpnidutpny: Lwinjuenigyuspuhtt ququijhtt ubtunpuk-
h yEpwpkpu) quuptpwgutph jwy jnipugdwt b ghnbjhph pyniphtt hnjuwbgdwi hwdwp niuw-
unnukphtt wthpwdbown kb twhiiwljut ghwnbihputp huwhwnnpphsutnh $hqhluyh, wynipwgh-

wnipjwl, phipwih b hwpulhg wy npnpuntitphg:
FPwbuyh punkp hwinjunnigyudpughll ququyhll ukbunphkp, pupdp wkjbnnghwikph ni-
umignid, niuniguwl wnwhdinwhunnlnipnibbbpp pnihkpnid, hnpdupupulul ghnkjhph unw-

gnud, nuwinnakp:

Zufwnnwn thpwbnipynil: Lipjuynidu wouwphnid upppug wdnid ki ghnnwnbju-
unnghwlwt gpkpk pninp ninnnipniuubpp, npnugnid wihpudbown Eu wpnh wyuwhwby-
ubipht psjuwpupnn vwppwynpmidutpn: Uwubwynpuybu pudujut juytt wwhwbewply
niukt wdktwnwpplp nbuwlh ququyhtt ubtunpubpp, npnup Yhpundnid b gnpéwpub-
ubipnud, npubiuynpuughtt vhongubpnud, ptwljijh nupwspubpnid, nnpninwohtnipjut
Uk, pdojujutt uvwppwynpnidutpnid b wynip: Ujuyhuh hwdwlupgbph yuwnpuuwn-
Ut wnwbdutwhwwnlnipnitbph ntuntdbwuhpnid nt npputlg ywwpwdbnpbph judup-
nudp mhunn wpnhwlw punghpubp G Uju mbuwilnithg pudujut nipugqpuy Eu pot-
htipnud  twinjuwrmguspuyhtt ququyhtt ubkunpubphtt ykpwpbpnn nuupbpwgubph
ntumiguult dbpnnubpp b wju npnpund ghnbihph thnpupwbgdwt wnwudtwhwnlnt-
piniuukpnp [6, 8]:

Zpluwpunhpp: Upnh bwinfuoniguspuyhtt ququyhtt ukunpbpht wnbggng
wnwpluibph sppwttwjnid ntuwtinghtt npynn nknkjunynipmiip puduljubt hwugk-
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gws kb puipn, b dhuytt mbuwljut ghnbkjhputph thnjowbgnidp ndquppdpeith E qupd-
unud niunigwiynn Wnipn: Lwununnigyuspwihtt ququyht uktunputphtt yepwpbpny
nuupupwgubph niunignudp wiuhpwdtown b hpuwlwbwgul] thnpdwpupuljut wohuw-
wnwbpubph Yhpundwdp nt wpgh swthhs b mknunnghwljuwt vwppwynpmdubpny’ Jhw-
dudwbwl Yhpwnkny quuuljut dbpnnubp: fwuptipugh gnpstwljut dwuptt wntisyny
huhunphputnhg £ hwdwywnwupuwt swthhs nt hbnwgnunng vuppuynpnudubph vwljuy
yhpwnnidp:

Zhduwaunph oppwbwlnmd hpwwbwgynn hbnwgnuumpjub twywwnwlyp: Unyb ht-
wnwugnunipjull tywnwlh E Jip hwil] twbinjunmigquspugh ququyhtt ukiunpubpht
Ykpwpkpnn nuupipugikph nuumguwi Ukpnnubph wpwtdtwhunlympynibitpp niuw-
unnh hwdwp npuip wykh dwwngkh b hbnmwppphp qupdubint tywwnwlny: Mughp
nnyt] wnwyl] hwiquuwiwhg tbpuyugubint wyju guupbpwgutphtt ykpwpkpnn nk-
uwlul, nupwyhl, quuwljub b gnpstwlub dkpnnubph ntunigdut wnwdtwhwnlynt-
ptuubpp U ppubg honpjuyuljgqusnipjut wunhdwip, npp juyuunh hwpulhg
ninpunnh dwubwgbnibphtt wdkh wpynibiwdbn pguuuduingdwi hwdwp:

Ghunwlwb tnpoypp: Lnpnyh kb ubpluyugynid ubkiunphluwgh nnpnhtt wntyyng
nuupbpwgibph nunmgdwi dkpnnukpp Yhp hwikng wjunkn woljw uinghplkpl n
wnwdtwhwwnlnipnibitpn: Unwownlyty ki midju) nuupbipugh ntunigdwt inpupw-
pwlul nt wpnh dkpnnibp hwgbguws thnpdwpupuljui wywnwiplitph Yhpundwdp
b dudwtwjuljhg swthhs nt mbkjuininghwljwt vwppwynpnidutph dhongny:

ZEnwugnuinipjub nkuwlub bywhwlnipniub wyi k op hbnwgnugby b abpluyug-
Jt & Jhuwhwnnppswyhtt twinjupnigyuspuyhtt ukiunputiphtt wnbisynn nuupupwg-
ukph hhdtwlwt pidwubtpp, npnup whwp E ntuwinnhtt dwnnigl) dudwtwlulhg dk-
panutpny nt hdnnipmiiubpny:

Anpétimfwb Bpwhwynipmitip: Zhdtwjuunph Yhpnisnipiniut nt wnwewplnipinii-
utipp Yupnn b hbwwppppt) «Uktunphljur, «Lwtnntjuininghwitp», «Unipughunnt-
pint, «Yhuwhwnnpphsubph fl)llqbllul» b hwpwlhg wy nuupbpwugitp puuwyubnnn
Ephnnwuwpy dwubwgbnbphtt wpupuyujut ynipptt ntuwinghtt wewby] wpynt-
tw b nt hEnwppphp ubpuyugubine hwdwp:

Zhltwljwl Yymph sowpunpubpp: busybu ghnbup, thpuynidu swjuwukph b qup-
qugdwt whtwhunby wé E nphundnid hwdwshuowphwihtt wpynibwpbkpnipyub nr pupdp
wnbkpuininghwubtph qptpt pninp nignnipmibautpnud, hyp hpwdwyuut L npupdb; wyu-
wkn Jhpwunyny uvwppwynpnidubph wwpwdbnpbiph jujupiuwi hwdwp: Uju b hwpw-
Jhg ninpunutpnd wuhpudbonmpnit k jhunwd dogphwn junwjupkint vwuppbp wpn-
ghuubp, ykpwhuybnt mdktwwnwpplp mkuwlh quqtph wpnwhnupbtpp b dpnnwnhunwp-
Ykt opowlju onh npuljp: Uju tyyuunwlny oquuugnpdynn hhdtwljut vwppwynpniduk-
pp ukunpubpt Eb, npntg jupnigqusph, wohwnwiph uljgpniiph b yyuwnpuwundwh
wnwidtwhwnlmpnitbnh dwuhtt ghnbihputph &€hown hnpuwtignidp ntuwmbinnhtt fu-
punpwgnyb juunhp B Lwinfwnniguwspwhtt ququyhtt uktunpubphtt Jkpwpbpnn gu-
uplipwgitpp hwughgus dwdwiululhg quiwlwi b gnpstwlwi Ukpnyutpny, Yuuwu-
nh wyuqund wybih pupdp dwjuppuyh wjiyhuh dwubtugbnibph gquunpuundw-
up, npnup hwennnipjudp jdwnuytt ninpinh qupqugdwin [11, 13]:

Qhunwnbkuninghwjwt ninpnht Jkpupkpnn wpwplukph puuwuinnidp pni-
hipnud tkpjuynidu junwpynd tu ny hwdwlupgquws, b ntunigdwt npuljp hhdtwlw-
unud wuydwiwynpjwsé bt guuwduiunnnh wthwnwlut dnnbkgndubtpny nt huwnni-
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pntuubkpny: Mughpt wyt, np wyju nnpund ghnbjhph hnjuwignudp whnp L hpuw-
twglh uhun wuiunpws hwghgus unupughl, whuwlul, quoulwi ne gnpstw-
Jul dbpnnutph Yhpundwt pupdp hdnnipmniuttpny: Njnpnht webtsyny, puuwyuin-
Ynn wowpluikpp ntuwtingh Ynnuhg juy pdpnubnt b wuntpugnid juqutnt hwdwp
hhdtwjuiunid yuhwgynid L ny dhwyt nbuwju ghnbihpubp, wy btwb ypulunpl,
luhun Yhpurwlwb wwpwwydntupttp: Uniu Ynndhg, 2Z-nud gnpénn ny pnjnp pathbipnud
El wnw nkjuininghwljwi b yuthhy hwmdwywnwupwt vwppuynpndubp, hush ywwn-
dwpny ntuwtinnhtt hnpwbgduws mbuwlut ghnbihpubpt wyipwt b wdpnnowljui skt
1hunid: Upnnuwuwhdwiyut wpwowwwp pnthtph pupdp Ynipubpnid unynpnn niuwbng-
utinp uktunphluyh ninpunh puupbpwugubnh ypuljunhl duup unynpupwup whghugunid
Eu hwpwyhg nnpunubkpnid wpunwnpnipmnit hppwjuwbwging putpnipmibutpnud, np-
wkn ntuwbnngp ny dhuytt wwuhy ghunnud, wy bwb Jwubwlgnid £ ukbunpubph wp-
nunpuut ypnghupti [14]: Uju wnnwdng 22 pothtipmd twinunnigquspuyhtt uktunp-
ubph twhwgsdwtt nt wunpuwundwip thpyus nbuujut quuptpugubpp yhwnp
ubpuyugykt wnwyt) putt dwbipulplhwn, duwnskih b dadwtuljuljhg dbpnnutpnyg hw-
gligus (uwhhlubph tkpjuyugnid, nbuwhnnduljubkph ghunod b wyby):

Ququyht uktunphyuyhtt ihpywsé nuwupupwugutppn Yupkh £ pudwby snpu hhd-
twljwt ipwpwdhbtph [1]

1. Ququyht ukunpubph whuwljukp b juenigwsp,

2. Guqujht uktunpubph wohtwnnmbwlnipjut Wuwpwdknptp,

3. Guqujht uktunpubph qquyniim pjwi dkjuwuhquubp,

4. Ququjht uktunpubkph guwpwdbnpkph swhdwi dEpnnutp:

Lhipjujugdws Lupwpwdhuubph Wynipbkpp gniphtt mipugutint hwdwp wihpw-
dtown E, np ntuwtingp mhpuwbnh dudwiwljulhg jhuwhwnnpnswht $hghuyh b Yh-
uwhwnnpnsuyhtt twinnbuininghwiubph wpwbdtwhwnlnipnibibpht: Swuljwh Eu
twl puquyhl ghnbkihputkp htnbkgpu) uubdwbph twhwgsdwbt b wpnunpdw, his-
wku bwl hudkubpuljut ghnbihputp LEjnpuljub vppbdwitph twhpwgsdwt nt nyw-
uwbph yuwnpwundwb npnpuibpnud [12]:

SGuquyht uktunputph wkuwlubkpp b juemguspp Wywpwgpbihu jupbnpugny
huunhp b twpbwewy ntuwbinnhtt wowygl] hwiqudwbwihg ubpiujugut] hwdwwyw-
nuwuuwb sntjuynid wnljw ququqquynit hwmdwljupgbph nkuwlubpp, gpuig junnig-
Judpp, wjunbn oquugnpdynn hhdtwljut twinjurnigquspuyghtt niptpp, husybu
twl gpuitg wewybnipnibtbpl nu phpnipnibutpp: Zwpl © wok), np akpluynidu wp-
fowphh vwppbp Epypbpnud (Qhttwunwt, Kwwynuhw, SEpdwtthw b wyh) wnjw tu tw-
unjunnigwspwihtt ququyhtt ukunpubp wpwnwnpnn puybkpnipniuattp: Upwbp hhduw-
juwiund pwhnyp hbknwwungnn pulkpnipnitubp Bu, npnp wpwdbjuybu ghnwljut
wnpngtutitinhg htnnt & & hpugnpénud G jupnpuwnnphutkpnud dowldus b Jhpotw-
Jul thnijhtt hwugdws (bwhwnhyh dwupgulh) hwdwlwupgbph dwuuwyuljut wp-
wnuwnpnipnii: Lwih np wyuyhuh ukbunpibp wopwphnid wpnkb hul] whwlwb dwdw-
twl wpununpymud B, wyw nrunigdwt ypngbunid nidjuy quuptipugh Jupbnpnt-
pmilt nt wpphwlwimpnip huunkng quun wpwl] juplnp b nuwingnipyubp
ubpuyugul] bwb weluw punghpubpp: Munhpt wy E, np onijuymd wnljuw ukunpbpt
wjtipwl by skb pujupupnid tkpjujugynn wuhwbebbpp, b Uks gwbpkp ki munnynud’
unp nbkuwlh WYniptph, twinjuenigyusputph nt inpupuwpulub dnintgnidutnh dhon-
gny (wuuplbnt wy wupudbnpbpp: Upn hul yundwnny ghebu skt qunupbk] wju
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ninpunid ghtinwwnbhuininghwljw thtwnpuniputpp, b wjuntny junwpynn hblnwgnunw-
Jul wohwwnwuptpt hpuptwbyunuy skt [7]: twupbpugh nwhuwlwb nt unupuyhb
dwwnnigdut Ukp wnwyk] juplnp E dwntwbpl] wnju ququyhtt uktunpubph wnbuwy-
Ukpp, htywhupp kb §huwhwnnpnsughtt phqhunjn], nupwnuyhtt inpuighuinnpubph hh-
dwt Ypu yunpuungus, yhkgnbEjunpuljul, oynhjulwl, juwnwihquyhl, LEjnpu-
phthujut, nttwluyhtt b wy i [4]:

Unynpwpup ntuwtnnh hwdwp nuupbipugh wnwyt) hbnmwpppphp L wugunud, bpp
nfju) uwppwynpiwi nkuwlwi pimpwugpnidhg qun’ jhpunynid ko bwl qubulob
Ubkpnnubp (hpuubh ywnlbputp, mbuwhnndujutp, nbkuwuwhplubkp b wy): Fwupb-
pugl b wybkih wpynitwybwn k pupwinud, pp ntuwtnnhtt hwuwbbh £ guninid hpw-
Jul vwppuwynpnidp: Uktiunpubph ghypnid vw wnwyb] hpuwnbkuwywt k, puqh uputp
swthubipny puulwt thnpp G, pynipuljhp b odndwé tu mwuppbp hwdwlupgbph htwn
hwdwlguwi Uks htwpunpmpjudp: Uju widkihg quun’ wjuwhuh ubunpbph ghtip
pujuljut gusp b (Uh puth mwulyul] UUL nnpup), b gputg dknpplipnudp wyipwit
ndup sk: Ppului hbnwgnuny wewplugh ubbunph weluyn et niungdwi wpn-
ghunid wthwdbdwn dkswuginid E niumbnnh hknwppppnipymiip’ puupipugp nupdib-
ny wpwlwhl ghnbjhph dbknppipdwt jujugnyu vheong: Fwupbpwugh wyu Gupwpwd-
unud juhuwn Juplnp E ntuwbnnhtt wuppbpwpwp tbpjujugut) hbnwgnuynn (wwnnig-
Ynn) wowplugh’ Yhuwhwnnpyswiht ukbunplbph wewybntemniubpp, npp puupbpwugh
tjundudp ntuwtnnh hbnwppppmipiniup deswugubint jwjwqny dkpnnutnhg b Ukp-
Juyugus nmwpunbuwly uktunputiph swppnid jhuwhwnnpnyswyht nkqhunhy ukunp-
ubkpt weph L pujund dh owpp wpwbjmpiniuutpny, hisyhuhp Eu pupdp qquyniunt-
pintup, wpuqugnpdnipniup, thopp swihubipp, phthwljw nt Jkjpwthjuju juyniine-
pntup b wyjc thqhuwnhy ukunpubph pyupyuws wnwybjnipmniuutpp paduljui junu-
wnnidtw)hg ki hpuut vhowduypbpnid Yhpundwi b Epjupunb oqunugnpsdwt wnnt-
Uny, uwljuyt ntumgdwt nmbkuwtymihg wrwyl] tyuwuwnwynp £ upwig swthwuquig
wunq Jupnigusdpn: Skjutininghwlwt wnwpluwibph niumgdwt dbpnpupwinipjub
Uk wnwlby Juplnp kb ukpjuyugqusd bEjupntwhtt hwdwlwupgh, wpwtdht vwppw-
Ynpdwtt Jud npbk dhypokEnpntughtt mupph junnigusph wdpnnowlju tjupwg-
nnudt nt npug wpwdhtt punugphsubph dbjundbly dEjuwpwinidp: twupbipwugh nu-
nwjuindui nhuwlwt dbpngutph sppwtwlnud wyhwp E dwnbwink], np nkqhuinhy
ququyht uktunpubpp punjugws tu nhhkjnpuljut nput wuynhphg hhdtwljwind
wuwnpuuwnynid E wpnidhttwopuhnwjhtt yniphg), nph Jpw twjupwybu yunpuunynd
Et wmquhy dknwnubphg (nulh, wpswpe b wyjh) vwbpwdb hywlubkp: Swhnhph }‘1u111umu111
ynnunid jud qqunit punuiph onipop yuwpwuwnynd £ bwl mwpwgnighs ukbunph
woluwwnwipuyght gipdwunhdwip wywhnybnt hwdwp: Zywlubph wlnhy nqudw-
unid tuntgynid E ququqquynit punuip, b swhynid b onniud n1 quqh wnwnipjudp
punuiph ghiwnpnipnitubppn: Gpt ju ghdwnpnipmnitubph mwuppbpnipnit, bywhw-
Unud k, np ubkiunpt nitth qqunitnipnit nyjw; quqh tqundwdp [2]: Uju wdkup jugu-
gnyu §nipwgyh ntuwinnh Ynnuhg, Epp nuupupwugh tkpjuyugdwi gnpstwljut Uk-
pnnubkph opowbwlnid tpwig gnigunpybu uktunpubph Jepp tkpjuyugdus pununphs-
ubph hpwjwt twhwnhybpp: Zudbdwnws dudwtululhg dhypnbEjunpntught no
twinkEjunpnuught puppugny hwdwlupgbph htw, vpwbp wthwdbdwn yupq G,
hulj niuniguwi b ntuwbinnh Ynnuhg piljupdwi nkuwblniihg pujwlub nniphb: Oph-
twl, bphl uktunpubnh Junnigquspp hwdbdwwnbkiup dudwbtwljulhg htinkqpuy Uhjpnu-
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fubdwutph htw, npnugnid thnpphly Jhuwhwnnppswyhtt pnupbnnud (Uh pwtth ud? dwlyk-
phun) nknuljupnd b dhjhwpgudnp Jhuwhwnnpyswht wwppkp hpkig dhouhw-
gnidubpny, wyw wluhwyn L, np nkqghunhy uktunptt wthwdbdwn wwupq unnigywsp
nubkgnn hudwlupg b Quwyus wju wdkuhl upwig Junniguspuihll pimpwugpkpp
jipugibihu niuwbnnhl wihpudbow ki hwpwlhg wy ghnbjhpitp hwnljuybu pu-
pul punuupttph tunbkgdwt dkpnngubph JEpupbpuy: Qpdwbuny pupul] dbnunu-
jub hywlubph b twinywthuhtt punuipttph tunkgdwut (uhtipbquui) wnwbdw-
hwnlmpnibibpp nuwbnnh hudwp puduliwi ndjup Yihth jipugily ubkunph
wuwunpuwundwl mkjunnghwt: Zwuyyh wetbny, np tunbkgdwt wju Jkpngubpp pudw-
Jut pwwn Eu b pwdwdnud b Eplynt Uks adpliph (Phghjulu b phupwlut tunbkgdwut
Enwbwljutp), ntunigdwt ypngbunid wdju) puuptipughg quunn (qgniquhtno jud twhuw-
whu), whup E ntuniguitl] pupuly punupitph tunkgdwt depnnubpp: Zwupl £ ok, np
wju phdwb’ npybu hhutwpup ghnbjhp, yuhwbednd tny vhuytt ququyht ubunpbph
pumipugntiph nunigdwt hwdwp, wy] twb wyt hhdpt E pninp nbuwlh twinlunnig-
Juspuyhtt hwdwlupglph vnwugdwi:

Ququyht ukunpbph unpuundwi hwdwp jupbnpugnyb jpughp £ ququqqu-
it wniph &hown pnpnipniiup, husp Yhwtgkguh ny vhuyt ukiunph qquyninipyub, wy
twl jumniinipjut pupbjufuui: Fuquqquynit yniptph wbkuwfutph @ ppubg
wnwdtwhwwnlnipmittiph JEpwpbpuwy nuupbpwgutph jpipugnidt ntuwbunnh hw-
dwp wyupwlb ) mynipht sk, pwigh yuwhwgynid tu pudulut junppuyhtt ghwnbihpukp
nipwghinipjutt npnpnhg: dudwbwlwljhg twinnkjininghwibpnid, dwutwynpw-
whu uktunphuyh nnpunid hutnbuhy npninwdubp B junwupynud jwdupus yw-
pudbwnptpny unp nbuwlh ympbph b Thugnipnibubph hwynbwpbpdwi hwdwp: Un-
jw b qupqugynn gqpbpt pninp btwbnkEjunpntughtt vwppuynpnudubpnid wjwbunwpwp
oquugnpdynn Wnipkpt wpnku hpktg uyunt) i, b ywhwbewpl Juw uptpkqbnt unp
wnbkuwlh dhwswth b Eplpyuth twinjupnigyusputph hhdwb Jpu unwgdws Yndwngh-
wnughtt Wnipkp [3]: Uw tywbwlnd E, np iympwughunnipjut Ynipukph dwwnnignidi
ntuwbinnhtt wpnkt jupbh b guul] paquyht ghnbjhputp hnpwignng wnwpljuikph
owipphly, nph jnipugnidhg htnn dhuytt htwpwdnp Yihth ntuwtinghtt thpuyugit) dw-
dwwljuljhg uktunpuyht junnigquspubpnid oqunugnpdynn Wynipbph wpwduwhwn-
Ynipnibuttipn: Unipbnh punipugqpbph ntunignids wowydby gyniphtt §nipugyh ntuwin-
nh Ynnuhg, kpk npubp tkplwjugykt nuuwlupgus wpwtdht jdpkph nkupny, his-
whuhp Lt jhuwhwnnpnpsubpp, dknwnopuhnubpp b wnjhdtpubpp: Ujunkn wnwuydbjw-
whu whwp E nipunpmipinit gpupdul) ynipkph wyiyhuh ywwpwdtnpbpht, htswyhuhp
Et nputg EiEjupuljut hunnppujutnipinip, (hgpuyhpubph owpdnitwlnipiniup, ph-
dhwjwi b dEjpwtihjulut juyniinipniup, junwihqujhtt wnhynipniup, pnipbnu-
Jul jupnigduspp, hwnnppuljwinipjut mbkuwlp b wytc Apybu ququqqunit bynt-
ptp hhdtwluwinid ogunugnpsynid ki bmtinjurnigyuspuyhtt Ukinwnopuhnubnp, npnip
Edwt kb, mukl pupdp qquyniimpnit b JEpuljuiqing, b opuhnuging quqtph thuwn-
dwdp, htyybu bwlb upwig yupuwdbnpbpp gpbpt skt hnthnjuyniud dudwwyh pupwg-
pnud: ‘Ukpljuynidu jub Wnipughwnnipjuiup 4ipwpbkpnn quupupwugubph nwuwduin-
dwt juhun dwdwmjuljhg b htvnwppphp qubwlwb dbpnnutp, npnig dhongny Jupkih
E wbull) ynipbph pouppbinujuwt juenigwspp, gputg uhiptquut ypngbup b wyj 22
pnthbipnud wnljw B bwb Wniptph wwpwdbnpbph punipugpldut puquunbuwl ju-
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jutpubp (uykunpudbnpbp, dwbpughunwlutp b wyb), ntunh guiwih b gopstwlju
nuupupwgubp hpujutugit) twb wjuyhuh swthhs vwuppwynpnidubinh Jpue

Ququyhtt uktunpiiph woiwnniwlnipjut Yupudbnpbpb wjh Ilulphnpulqm]i%
gnighsutpt kb, npnugny punmipugpynud b wndjuy vwppuynpdwtt yhwiwtihnipniut
hpwlwt dhowduyptpnid jhpundwb pwypnid: Uju mbuwilynithg uputg punqpynit
ubpujugnidp niuwinnhtt wpwyb] upbnpynid k, hwnjuybu Epk htwpwnpnipmnil
jw nuupbpwugh gnpsuwljut (qupnpunnp) yupuyuniuputph phpugpnid juwnwpbine
wupwdbnpbph hpuwt swhnidubp: Qupqugus tphpkpnud tdwbwnhy puuplipwg-
utipp Juunupymd tu hhdttwjwinid ghnnwljub jwpnpunnphwibpnud, npntn wnljw ko
wdbkuwwnwppbp swhhy hwdwlupgtp (hnuwbpwswthtp, ghitbpunnputp, oughinulnw-
ubkp b wy): 22 poihbpnud, hwnjuybu wkuininghwlwt b hudkubpulwi nignuént-
pintt niikgnn uinnpupudwtnudubpnud, bu Jupkjh £ gl hwmdwywinwupuwt suthhy
wnkputhjw, npnugny ukpjuynidu b hpuljutugynud b tdwbwnhy npuuptipugutp: dw-
dwtmjuljhg wppumuphnid oqguugnpéynid b twl puquudniijghniiwy jupnpunnnp ju-
jubiplikp (ophtuly” Keithley 4200A-SCS), npuntn Uhlbiingh hwdwljwpgnid wnlu ki wwp-
pip wwpwdbupbph swhdwt htwpwynpoipnibtbp (npuuwdybpugh, dnpnnibw-
Juyhl, ntbwljwhwdwjuuyght b wy] pumipwugptp): Uju nhypnid mkuwlwb ghnbkihpukph
thnfuwignidp hhdttwnpymd £ thnpduwljui swhnidubpny b npuig qpudpljuljui ukp-
Juyugdwdp: Npuytu ququjht uktunputph jupbnpugny yuwpudtnptp withpudtown
b wunpunwniwy, qquniinipjuip, ptupnpniiwlnipjuip, wpuqugnpsnipjuip, ju-
iunipjutp, Ykpupunwungpbihnipyuin b uktunph hiptwpdtpht [9]: Lwinjunnigyws-
puyhtt nkqhunhy ukiunph qquyniinmipiniu onnmid mi phpwhiwhtt quqh wejunipjudp
ubktunph ghdwnpnipmittbiph hwpwpbpnipmit £ npp jupudws bt puquwptingpe gnpdni-
ubkphg, hsyhuhp kb ququqqunit yniph mkuwlp, npuw juquupwinipniip, ukbunph
Epjpusuthwfut dup b wyji: Uw thwuwnnd £ wyl, np ququqqunit yniptph JEpupk-
nuy hhdbwghtt ghwnbjhptutph thnpuwtgnidp ntuwbnnht nuwupbpwgh tkphuyugdut
uljqptwljut hnynud wpnupugyws b Ujunbn nuwbnnh hwdwp wewyl] jupbunp &
twl hwulwbwh tbpluywuguty] ukiunph qquniimipjut wpljuwynipyutt juplbnpnipmne-
tp vwppunpuiwi twwgstwi wnweht thnijhg ujuws: Pwlih wii k, np ukunph qqu-
iunipjut pugujuynipjut jud gpu own thnpp (hubnt ghypnid dbwgus poinp yw-
pudbnpbph ghunwplnudp b gputg pupbjuddwin dhndws puyikpp qoip b Uw tpw-
twlnud E, np nkqhunhy ukunpubph ququqqunitnipniip wthpwdtown, puyg ny pu-
Jupup wuydw E ndju) vwppuwynpnidp hpuwjuwt dhpwjuyptpnid jhpwedwi hwdwp:
Twupbpwgh opowtwlnid uktunph qquyniimpjut swthdwb gnigunppuljw b hpufwb
Ubkpnnubph Yhpwonidp fwhun Jupbnp b Unlu jupbnpugnyt upwdbnpp pbnponnnt-
twlnipniut k, nph wnfuynipjub gypnid ukunpp, pugh phpwpawghtt quqhg, opow-
wuwnn Uniu quqbph tjundudp swhwnp b qquyniunipnit gnigupbph, Jud wyh yhnp
E1huh wthwdbdwwn thnpp, put phpwiuwghtt quqhtp: Uju wupwdtnph doqphwn ubplw-
jugnidtl niuwinnht wewll] wuwhwbend t tpuig Ynnuhg hhutughtt ghnbjhpltp’
wnuwppbp quqtph b Wnipkph gninpohutiph hwwnynipniuubph Jepupbkpuy: Ujuntn wb-
hpwdtown E ntuwtinnhbt ukpjuyugul) wdju) quqh Yhpwnnipjub njnpuikpp, wujpmt-
twjunugnipjut wunhduip b ognugnpédwt wudunuwbgnipyub Juinuubpp: buy k-
pupbkpnud £ wnwppbp phyhwljut ymipbpht, npnbg gninpohutpp tnyuwtu htwpwynp &
hwjntwpkplk] Jhuwhwnnppsujhtt twbinweniguspuyhtt uktunptiipny, wyw wyjunkn
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liu nruwbinn ht npnowlh ghwnbjhputp Eb withpwdbon wndjuy yniptph juwh tukpghuygh,
Junnipjul, dwsnishinipju b $hqhjuljut wy wwpwdbnpbph JEpuptpyuy:
Ukphuynidu pudujut hinwiwupuwihtt nigpnipnit £ dwpgnt wpuwgbisws onh
punuypnipjut JEpnudmipniip ququyhtt uktunpubph dhongny: Zwjnup kE np wp-
nupisws onnid nyju quqh Ynughtnpughuyh wdbk jud yguluwu (hubp hwunnd |
dwpnnt opquthqunid npnowljh hhyuunnipnibttiph wejunipjut dwuhtt: Uju ninnnt-
pjudp puuljut UEs hbnmwgnuunipnitutp Eu junwpynud, ntunp dudwtwljulhg nt-
uwinnubph hwdwp puduljut hbwnwppphp Yihth tbpiuyugut] uktunpubph tdwbw-
nhy wypinpuipuht Jhpunnpemniuubkpp [2, 3] Ujuinbn wihpudbon t niuwbnghb
dwwnnigl] npnowjh ghnbkjhpubp dwupgnt opquthqunid nknh niikgnn Juuwpwbwju
wpnghulkph U npuig hknbwbpikph vwuht: Ophtwl nguupbpwgh spowtwlmu dw-
dwtwlulhg wthdwghnt dbkpnnutpny Yupth k gnyg ww), np opquithqunid pnpuyht
hhquugnipnitubph wpjunipjut ghypnid pnplpp ujunid b wpunwunnpty opush wk-
nopuhnh wyly Ynugktnnpughwtp, npnp jubhiwpglnid Eu popbiph winwhwpdwi
wpngbup: Uju yundwnny wpwpbisws onnid wdbjwunud £ opwsuh wkpopuhnh Ynb-
ghiinpughwi, npp hhdp Yupny b hwinhuwbug pnpuyhtt hhwunnipniuubph ny huduw-
qhy Etnutwlny huyntwpbpdwt hwdwp: Ujuntn yhwunp L dunbwisl] uktunph pupén
punpnnnitwlnipjutt juplnpnipnitp, pwtqh wpunwiswé opnid gnnipmit niukb
puquuphy ynipkp: Lwinjurnigyuspuwyhtt ququyht uktunputpht YEpwpkpnng gpuupt-
pugubph nunigdw ypngbunid juhun Jhpwpwlw b hbnwiujwpuwyhtt wyyhuh nignnt-
pintuubinh wuppkpwpwp tkpjuyugniudp nuupbipwugn pupdunwd £ wbih hknwppphp no
qpuufhs: Uju wdkithg quun’ ntuwbinnhtt whwnp E abpujugit] dudwbwljwuljhg uwppu-
Unpnudiibph hwdwp uhun withpwdbon wupudbnph wpuqugnpsnipyui Juplnpn-
pintup: Ukunputph ghwypnud pupdp wpuqugnpénipiniip jphutn wuwhwbeyws k, puti-
qh yuypmnitwuunubq quqbph hwjntwpbpdwi hwywnnidp jupnn E hwigkgub) 1nipe
wnbtwnttph: Ujuntn twb wbwnp b dwntwipgtt ukbunph dudwbwluwhtt juyniiunt-
pjutt wnbsynn hwpgbpp: dwdwnph Bupwlu ubktunpp ywhwnp £ nbwljuwt dudwubuy
(udkiwphsp 2 nuph) wijuthwh wpwnh wrwig woliwnnbwln pjut wupudkn-
phph bwut shnnudubph: Zudwywunwujuwt jwpnpunnp Juywipubph wnluynipjut
ntypnid wowpluyh opowtwlynid upkih £ wwppbpupwp (Qupwpen Ukl wiqud) wndyuyg
ubkiunph Jpu juwnwpl] swhnudubp b ntuwinpht tbpuyugut] nju; gupwdbinph
thnthnpudwt phtwdhjuwt wdhutbph pupwugpnid: Niunigdw wju dkpnnp Junhwh swp-
dt] ntuwbnnh hbtwnwppppnipmitp b hkppufwt swthdwb nt wpyniuph gpubgdwt
wljujuhpny wywhnybt ntuwtinnikph dwubwlgnipjut pupdp dujupnul:
Uttunpubph juyutwdwusnnwp wpnugpnipjut dudwbwly jupbnp E yuwnpuwuwnt]
Uhlbinyg b wupudbnpbpm] puquuphy ubbunpibp’ wyuhnbng pupdp JEpupununpt-
(hnipni: Swdn Jhpwpuwnpbjhnipniip Jupnn b hwinhuwbw) nipe fuunhp, Epp
nyju) puybkpnipmiip gutjuinwd E dké owhnype hbnwwunky [7]: fwupbpwugh opowbw-
ynid wnwowplynid £ niuwtnnhtt tbpjujugt) wnniuwljutp, npnugnid wnkn Yqunuku
wnwppbkp puybpnipnibubph uktunpubph wpnunpdub Swwutpp, nputg Jepupunwn-
phhnipyut dwwupnulp, mEkuthjulwb punipugpbpt nt qubpp: Loywus nbnklnipmniu-
ubpp puduluwiht hwuwubh o hwmdwugwignid, b ngputg pupdugdwi hwdwp withpw-
dtion E wuppbpwpwp juwnwpk] npnpwljh ntuntdtwuhpnipnibiitpn: Ujuintn ntuwtingh
whwp E tkpljuyugl) bwb dwdwiwlwuljhg EEjupntwiht vwppuynpnidubph qiwgn-
jugdutt wpwbdtwhwwnlnipmniuubp, puiqh tdwtwnhy Jjunnigjusputnh ghip wppbu
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hull qupdt] £ wnwetiwhtt wwpwdbnp: Unynpupwp btwbnlurnigjuspuhlt ququyht
uktiunpubtph ghtip Abwynpymd b wyunbn oquuwgnpédynn Wniptph b yuwpuwundw
Swnwjnipniiittph hwdwp wihpwdbon gnidwpubpny, npp Yupbh b paduljuuht
fynmit Junwjupbkp: Ywuptpugh wbuwlwt wuwpuydnibpubph opowbwlnid wnw-
ouipjynid k Jhpwntk) quugnyugdut hwpdupdwt pwbwdbbp b nkuwjuiunpku qhw-
hwwnt] mju) wupwdtnpbpny ubtunph huprwpdtpp:

Ququjhtt uktunpibph qquminipjut dkjwihquubpp thpunnid Bu htwpudnp
pninn bhqhuphdhwljut ypnghutbpp, npnig wpyniupnid nhungnid E ubkiunph ghdwn-
poipjutl thnthnjunipnil, wyjuhlipt' qqunitnipit: Uyu wenidng ndjuy bipupudih
ubpjujugnidp ntuwbinnhtt whwp k tkpwunh ny dhuyt ghnbihpubp jhuwhwnnpgphsubph,
wy] bwl pwpwl] punupttnh $hqhljuyh b phuthwgh ninpunutphg: Uthpwudbon E twpuw-
whu ntuwbnnhtt mbkuwuinpbh thpuyugut] ququyhtt hnynud guignn Wyniptph wy-
unppghnt nt nhunppghntt hwnnipniuubpp b whindwpduwhtt yniph dwubkpbnypht
npuig fuudwt htwpwynpoipnibtbpp: Ququyhtt Uniiynyubpp Yhuwhwunnppsuyght
twinljunnigusph duljbplinyphtt uljqpnid wnunppynid kb, wyunthbnl, jupdus okp-
dwunhdwithg, dhqunppynid jud phdunppynid: Fuquyphtt uktunpubph nbhwypnid Jup-
unp k phuunppghntt ypngkuh gpuiignidp, hugh wpyniupmu phpujuwghtt qugh n qqui-
it Wniph dhol nkinh E mibukunud EEjupnuubph hnpwbwlnd: twuptipugh ndju Lu-
pwpwdih gnpsuwut wuwpwwuniupubpp Jupkh E wbghugul)] jupnpunnphwubpnid,
nputn wnluw ki ququyht ppndwinngpudutp, vybkljupuwulnyhl wiwhqg hpujubwg-
unn uwppuynpmidubp b dwipunhunwljubp [10]: Upwbp poy) juwb ntuwinnht wudh-
owujtu htnlik) quq/Jhuwhwnnpnhs thnpwgpbgnipjuip b mbubk] wjunbny wnknh niuk-
gnn Yhubnhjulwi Epnyputppn: Ujuop wnljw ku twb quq/fhuwhwnnpnhs thnpuwqnk-
gnipmiuubkpp ubpiuwyuginng wthdwghnt mkuwhninguljubkp, npnugnid jujugnybu kY-
twpwind k Jbpp pduplus Yhubnhjuljut kplnygputph tnipoiup: Zwpl  uby, np
guqujhtt uktunpttiph hwnmpnibiutpt ntuntdbwuhpnn ghnwut ninynipmibikpnid
pudulul vunuuwghtt Jhdwuljnmd i quniuynud nbuwju Jkjtwpwinipniiitipp, putqh
npuip jupdws b puquuphy gnpdntiutphg: Uju wnnidng nuupbipugnid withpudbown
E ubpunt] ququqquniumipjut dkjuwthqdubpp tjupwugpnn nbuwlwi punyph ghnk-
1hputip b hmughpiubph nwsnud: LEpuynidu welju bu Unpbjudnpdwt nuppbp Equtwl-
ukp, npnugny kS hwonnnipjudp Yupkh b dogbjugnpl] wdju) ququyhtt ukunpp b
npw Jypw Juuwpl] thnpdwupynidutp: Unpbjudnpdwi wju dkpngubpp pudujut po-
mnijws i dudwbwlwlhg pnithtipnud nuuuyutndnn tdwbwwnhy Ynipubpnud, npnup
hpwlubugynmu ki wijdwp huduguignd hwuwbbih spugpuyghtt thengubpny: Uykih
pupn hwdwlupgbph dnpbjuynpdwt hwdwp whpwdbown t qul) dpugpbphg oqguybiny
dudwbwluwynp hwuwib{hnipniic

Ququyht uktunpbtph wwpwdbwnptph swhdwb depagubpp puqduqu By, b og-
wnwgnpéynny vwppwynpnudbpp pujuljut puiy B b tppkdt ny hwuwtkih ntunwduw-
Jul hwunwwnnipjnibibph hwdwp: Upwp thpupnd B ququqquyniinipiniap swthnn
hwuinil] hwdwlupgbp, nwpunbtuwl swithhs Juyuipubp (hnuwbtpwswhtp, ghubpw-
wnnplbp b wyib), uktunph qqunit punuiph pununpnipniup npnpnn juyubptbp, nww-
punbuwl dwbpwunhunwlubp (oyunhjulwb, wwnndwnidught, wnbuwsdpnn LEjunpn-
twght b wyib), vybknpuulnyubkp b wy: Fwquqquniimipniip swhnn hwwnntly hw-
dwljwpgbp Jupkjh £ ygunpuunk) jupnpunnphuynd b niuncdwut, b ghunwljwb
tyuwnwlubpny: Uw puduljut htown hpugnpsynn hwdwlwng k, vwjuy ntuniduwljut
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qnpéplipugtpmd Jhpundwi hwdwp whnp b upb twpwgst) wijunwignipjub fu-
untiikpp wnwybjugniyyuu hwpyh wetknyg [5]: Uju hwdwlupgh twhwugsnudp upbh b
twl Wkpunt] puupbpwugh qgnpstwlub Ukpngutpnud, hsp pny] juuw ntuwbtnnht dhw-
Ynpt] wnwyk] junppuyhtt ghnbjhpubph hudbubpuut ninpnipjudp: Quihdwt hudw-
Jupgp hpdtwljutnid punugws k swihhs fughlhg, npntn nmbknuljuyynid £ hbnnwgnun-
Unn uktiunpp: Quihdwb jughlhht Thugynmd Eu phpwpuught quqh punip b ukiunph qu-
quqquynitnipjutl wupuwdbnpbpp gpuiigng pununphsubph hwnnppwjuptpp, npotp
hubnpldughwt thnpuwmbgnid Et hwdwlupgsht: Nuwnnhtt wthpwdbyn E httwpun-
phtu dwwnskih 1kqyny ubpjujugul) swhdwbt hwdwjupgh wohwwnwuph uyqpniupp b
wjunnbkn YJhpwnynn dkpnnubpp: Quhdwt wypnghuhtt ntuwbnnh tkpgpuyqusdnipiniup
snwd E dh puth Juplnpugnyb unhpubp: Unweht htippht ntuwinnt wadhpwutu
dwutwlgnid k thnpdwpupulut wyjpwnwuptinht, jupnpubnid t gputgh)] nplk bh-
qhjujut yuwpudbnp b wkubl] gpu hnthnpunipmitp dwdwbwlh plpwugpnid: Uw
dthwipwtwl pupbjuynid E ntuwinnh thnpdwpupulut hdnnipmnibttpp b vwppun-
poidbph htn wpuwnbnt jupnympnibitpp: Unia §ngdhg udjuy $hqhjuljui wpn-
gbuh nhuinudp ppwluw hnpdwpynidubpnid ntuwtngutph hwdwp Yhuh paduljut
nygunphs, huly ghinkihph thnpiwiigniip” swthuquilg wpynibwbn: @npdwpupulub
wju gnpoéptpwugubphtt niuwinnnipjut ubkpgpuydusnipniip qupqugunid L twb
tipwbg jwpnpunnphuynd woiwnbine Upwlnypp sSwinpugitking wjunkn gnpsny Yw-
untubpht: Quihdw dntu Juywipubph ntuntdutwuhpnudp b gpuing hhdwt Jpu thnp-
dwplnidutipp twppbwnpbh o ny dhuyb ukiunpubph ququqqunit junniguspubinh
nuunudbwuhpdwb, wy) twl wbjh puyh nhpnyph’ inpwughnnipyub npnpund juwnwp-
Jnn wojuwwnwbpubph hwdwp: Zwpl t uk), np wjunbn wnlw npny ghippwlupdtp
uwppwynpnidiph hbn wohwnbp pujulwi nddup E @uubu]npuybu’ wnndwn-
duyhtt n1 fiEunpnbuwghtt mbuwépnn dwbpunhwnwlutph htw), npt hhdtwlwunid hpw-
Juwbwgunid ki njnpunh tkn dwubwgbnibpp: Uju yundwnny ntuwbnnhtt unynpupun
sh qunnwhynid wjuwhuh thnpdwpynidubp, ntunh npubp wpynid Eu bwppwybu, wyunte-
htnl' gmgunpdnud quupipugh spowbulnid:

bopujugmpmi: Ujuyhuny Gwinjuenigjuspuht  ququyhtt ukbunplbph
wnwidtwhwwnlnipnititiph ntumignudp pnthbpnid whwnp b ppujwiwgyh tnpugniyt
quiulub m gnpstwlwi Ukpnpubpn] tkpunkng U wkuwlub, U hopdupupului
ghwnbjhpubp: SYyu nuupbpwgubkpht yepwpkpnn qpbpt pninp upwpwdhubph niunt-
gnudp wiuhpwdbown t hpwljuwtwgul] hnpdwpwpuwluwt wplnwwnwbputph Yhpundwdp b
dudwbwlulhg swthhy n1 mktuninghwljut vwppwuynpnidubph vheongny: Logws wnwp-
Juyh quy jnipugdwt nt ghwnbjhph yyniphtt hnpwigdwt hwdwp wihpudbown Eu twju-
twlwl ghwnkihputp Yhuwhwynpghsubph $hqhuyh, tympughnnpub, pupwl pu-
nuiptbkph uvnwugdwl, phuhwjh b hwpuwyhg wy npnpnutphg:
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FEATURES OF TEACHING THE CHARACTERISTICS OF THE MODERN NANOSTRUCTURED
GAS SENSORS IN UNIVERSITIES
Aleksanyan Mikayel
Doctor of Science (Engineering), Associate Professor
Yerevan State University, Armenia
maleksanyan@ysu.am
Summary

The article is devoted to the peculiarities of the teaching nanostructured gas sensors in universities and
the problems existing here. The professional literature on this topic was studied, the necessity of using gas
sensors in various systems was presented, and the need for courses on gas sensors in the modern universities
was justified. The main subsections of the course, the most important provisions included in them, and their
teaching methods are presented. Teaching a course on nanostructured gas sensors in universities requires the
use of modern methods, including both the experimental and the theoretical knowledge. It is necessary to
teach the subject using experimental works with modern measuring and technological equipment. For the
good assimilation and the easy knowledge transfer of courses on the nanostructured gas sensors, students

need prior knowledge of semiconductor physics, materials science, chemistry, and other related fields.
Keywords: nanostructured gas sensors, high-tech teaching, teaching characteristics in universities,

obtaining experimental knowledge, students.

OCOBEHHOCTHU NPEINIOJJABAHUS KYPCA O XAPAKTEPUCTUKAX COBPEMEHHbBIX
HAHOCTPYKTYPHBIX I'A3OBBIX CEHCOPOB B BY3AX
AJiekcansiH Mukaena
Jlokmop mexHuueckux Hayk, OOyeHm
Epesanckuii 2ocyoapcmeennulii ynusepcumem, Apmenus
maleksanyan@ysu.am
AHHOTALUA
CraTbhs TIOCBSINEHA U3YUYCHHIO 0COOCHHOCTEH MpEenojaBaHus Kypca O XapaKTePUCTKaX HAHOCTPYKTYp-
HBIX Ta30BBIX CCHCOPOB B BY3aX U CYIIECTBYIOIIUM B 3TO# obiacTu mpobieMam. VccnenoBaHa crienuanbHas
JIUTepaTypa mo naHHoW Teme. [IpencraBieHa W 0OOCHOBaHA HEOOXOAMMOCTh NMPHMCHEHHUS CCHCOPOB B
Pa3IMYHBIX CHCTEMaX M TPEMOJAaBaHus Kypca Mo Ta30BBIM CEHCOpaM B COBPEMEHHBIX By3ax. [Ipe/icTaBieHbI
OCHOBHBIE Pa3liesibl Kypca, BKIIOUCHHBIE B HUX BaYKHEUIINE MOJOXKEHHS, a TaKKe METOIAMKA WX TPEero-
nmaBanus. [IpermomaBaHue Kypca IO HAaHOCTPYKTYPHBIM Ta30BBIM CEHCOpaM B By3axX TpeOyeT MpUMEHEHHS
COBPEMEHHBIX METOJIOB, BKIIIOYAs M SKCIEPHMEHTAIbHBIC, N TeopeTHdeckue 3HaHusA. [IpemonaBanue mpen-
MeTa JOJDKHO COMPOBOXKIATHCS SKCIIEPUMEHTAIBHBIMU Pa0OTaMU Ha OCHOBE COBPEMEHHOT'O H3MEPHTEIHFHOTO
M TEXHOJOTMYEeCKOro obopymoBanus. J{jis nepenaun 3HaHuid B Hanbojee TOCTYMHON (GopMe U Ui JTyUIIero
YCBOCHHUS Kypca 10 HAaHOCTPYKTYPHBIM T'a30BBIM CEHCOPAaM CTyIEHTaM HEOOXOJIMMO MPHOOPECTH MpeiBa-
pUTENbHBIC 3HAHUS B 00JaCTH (PU3MKH MOJTYIPOBOJIHUKOB, MATEPUATIOBEICHUS, XUMHU M IPYTUX CMEXKHBIX
o0J1acTsx.

Knwuesvie cnosa: nanocmpykmypuvle 2a308vle CEHCOPbl, NPenodasanue 6blCOKUX MEeXHOA0UI,

0COOeHHOCIU NPEeNn0Oasanus 8 8y3ax, NOIYUeHUe FIKCNEPUMEHMANbHIX 3HAHUIL, CMYOeHmbl.
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