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K MPOBJIEME NPUMEHEHUA CTYOAEHTAMU TEXHUYECKUX
CPEACTB ®AJIbCUPUKALIMU PE3YJIbTATOB KOHTPOIJIA
YPOBHSA 3HAHUN

AHHOmauus. Llenb IPENCTABACHHOTO B CTaThe HCCASNOBAHUSI — H3YUEHHE
aCCOPTHMEHTA, TEXHUYECKHX XapaKTEePHCTHK, a TAKXKEe IIEHOBBIX KaTErOpHi MUK-
POHAYIITHUKOB — NIPUOOPOB, IIpeqHa3HAYEHHbBIX IAS YIIPOIIEHUS YYaIllUMCS COAYU
9K3aMEHOB U HMCKaXKAIOUIMX TAKUM 00pa3oM IIOKa3aTeAN YPOBHS 3HAHUM Ha KOH-
TPOABHBIX MEPOIIPHUITHSIX.

Memooura uccnedogarusi. B kadecTBe OCHOBHOIO MeTOAa B PaboTe HCIOAB30-
BaAaoch (hOPMaAM30BAHHOE HHTEPBEIO — Oeceia 1o AeTaAbHO pa3paboTaHHOM IIporpaM-
Me, BKAIOYalollel B ce0sI II0CAeIOBATEABHYIO KOHCTPYKIIMIO U3 CEMHAIIIATH 3aKPbITHIX
U OTKPBITHIX BOIIPOCOB, & TAKIKE BaPHAHTHI BO3MOXKHBIX OTBETOB Ha HUX.

Pesynemamot uccnedogarusi. C IIOMOIIBIO CPEACTB MOGHABHOM CBSA3U ObIAM
IIPOUHTEPBLIOUPOBAHBI [IOCTABIIMKH H IPOAABIHI MHKPOHAYIITHUKOB B ceTu WH-
TepHeT. KpoMe Toro, mpou3BeieH aHAAN3 COOTBETCTBYIOIEH HH(MOPMAIINH, pas3Me-
LIEHHOH Ha (hopyMax, B COIIHAABHBIX CeTdax M IIp. CTaTHCTHYECKHH MaTepuas 00-
paboTaH, cBefeH B TaOAHIBI M HATAIIHO OTPasKeH Ha auarpaMmax. IloaydeHHBIE
[AHHBIE II03BOACIOT OLIEHUTH Teorpaduio, CIEIMN(UKAIINI0 BHAOB, TEXHHUYECKOE
U IIEHOBOE Pa3HO0Opa3ue TEeXHUYECKUX CPEACTB, IIPUMEHSIOIINUXCS CTYAEHTAMHU
OAsT (paAbCUUKAIINY PE3YABTATOB HX o0ydeHus. CoeaaH BBIBOZ O TOM, UTO 3TOT

170



B. A. Aunamos, /. A. Cegepuros, H. M. A6dens /Ixasad

BHJI, YCTPOHCTB Ha POCCHHCKOM PBIHKE CTPEMHUTEABHO PACIIPOCTPAHIETCS U IIOAB3Y-
€TCS OTPOMHBIM CIIPOCOM KaK y CTYAEHTOB, TaK U Y IIKOALHHKOB.

HayuHnas HosusHa. BniepBble HM3y4ueHBI MHEHHS IIOCTABIIMKOB U IIPOAABIIOB
OTHOCHUTEABHO TEXHHUYECKHUX XapaKTEePHUCTHUK, Bpeaa 3I0POBBIO0 U JOCTYIIHOCTHU
MHKPOHAYIITHUKOB JAd ydalmxcs. [IpoaHasn3upoBaH aCCOPTUMEHT IIPEIAOKEHUH
U IIEHOBOM AMANa30H JAHHBIX I'a/IKETOB.

Ilpaxmuueckass sHauumocms. Hacrosiee HCCA€IOBaHHE MOXKET CAYKHTH
UH(OPMATUBHBIM 6a3UCcOM IIpU pa3paboTke peKoMeHAaIluil U MeTonoB 6OpEOBI CO
CIIMCBIBAHHEM IIOCPEICTBOM JAECKTPOHHBIX TEXHUYECKHUX CPEACTB Ha PA3AHYHBIX
aTanax KOHTPOAd 3HaHUM. [laHHbIE MepPbl HEOOXOAUMBL JAS BBIIBACHUS PEAALHOTO,
a He (PUKTHUBHOIO YPOBHS 3HAHWI y4yalllMXCs U IIOBBIIIEHHS KadecTBa obpasoBa-
HHS B By3aX U IIIKOAAX.

Knroueesle cnoea: rakeT, MUKPOHAYIIHUK, SK3aMeH, IIITaPrasKH, TeXHH-
4ecKHe CPeacTBa, oOMaH, PasbCUPUKAIIHS.
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THE PROBLEM OF USING GADGETS AS A MEANS
OF FALSIFICATION OF RESULTS CHECK LEVEL
OF STUDENTS KNOWLEDGE

Abstract. The aim of the present research is studying of the range, techni-
cal characteristics, and also price categories of micro earphones, the devices in-
tended for simplification by the pupil of examination and distorting the level of
knowledge on control activities.
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Methods. The formalized interview is used as the main method of the rese-
arch, i.e. a conversation on detailed developed program including a consistent de-
sign of seventeen closed and open questions, and also versions of possible an-
swers.

Results. The suppliers and sellers of micro earphones were interviewed on
the Internet by mobile communication. Besides, the analysis of the relevant infor-
mation posted at discussion boards, social networks, etc. is carried out. Statisti-
cal material is processed, tabulated and visually demonstrated in charts. The ob-
tained data allow us to estimate geography, specification of types, a technical and
price variety of the technical means which are used by students to falsification of
results of their education. The conclusion is drawn that this type of devices in the
Russian market promptly extends and is in huge demand both with students and
school pupils.

Scientific novelty. The opinions of suppliers and sellers regarding technical
characteristics, harm to health and availability of micro earphones to pupils are
studied for the first time. The range of offers and price range of these gadgets are
analysed.

Practical significance. The present investigation can serve as informative ba-
sis while developing the recommendations and methods of fight against applicati-
on of technical means for cheating using electronic technical means at various
stages of control of knowledge. These measures are necessary for identification of
actual, but not fictitious level of knowledge of pupils, and improvement of quality
of education in higher education institutions and schools.

Keywords: gadget, micro earphones, examination, cribs, technical means,
deception, falsification.
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B Hacrodiniee BpeMsI B BBICIIEN IITKOA€ HAMETHAACH TEHIACHITHS IITHMPOKOTO
pacmpocTpaseHus OpM OMIIOPTYHHUCTUIECKOTO MOBEAEHUS CTyAEHTOB, YBEAMIH-
AOCH YHCAO HApPyIIEHUH HE(POPMAABLHOM 3THUKU OOIIEHUS U B3aUMOIEHCTBUS
B KOPITOPATUBHOM Cpele «ydalpiics — mnpernoaaBaTesb» [4]. HoBaumu B ciepe
BBICIIIET0 00pa30BaHUs CTUMYAHUPYIOT IIEPECTPOMKY CO3HaHUsA CTyaeHTa. OgHAKO
HOBOBBE/IEHUSI KACAIOTCH HE TOABKO YYaIllMXCsl, BOCIIPUHUMABIINXCS paHee He
boaee 4eM KaK OOBEKT 00pa3zoBaTeABLHOIO IIPoIlecca, HO M HEKOTOPBIX hopM oby-
YeHUs — UX [IEPEOPUEHTAIIMH C TACCUBHBIX KAACCHYECKHUX MH(POPMAIIMOHHBIX Me-
TOOB HA aKTHUBHBIE, IIPU PEAAM3AIIUN KOTOPBIX CTYAEHT CTAHOBUTCS AEUCTBY-
IOIIMM CyOBEKTOM II03HaBaTEABHOTO ITporiecca |1, 2, 11].

HecMmoTpst Ha TOAOXKUTEABHbIE U3MEHEHUS B CTPYKTYpPE y4eOHOTO IIPO-
1ecca, Ka4eCTBO 3HAHUM ITOJABASIONIETO GOABIIMHCTBA yYAIUXCS OCTABASIET
XKeAaTb Aydirero. OLHUM K3 TPAAUIMOHHBIX HETATHUBHBIX (DEHOMEHOB, a BO3-
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MOXKHO, B (POPMOH afanTallii CTYACHTOB K y4eOHOMY ITPOIIECCY SIBASETCS HC-
IIOAB30BaHHE PA3AWYHBIX BHAOB oOMaHa Ha 3TallaxX TEeKYIIEero M pyOezKHOro
KOHTPOAS 3HAHUH [7]. BrioaAHe ecTeCTBEHHO, YTO AIOOOM YYEHUK JKeAaeT CAATh
9K3aMeH, 3a4YeT U HAIIMCATh KOHTPOABHYIO paboTy C HauMeHbIle#l Mo6uAM3a-
el CBOMX HHTEAAEKTYAABHBIX PECYPCOB U IIOAYYHUTH IIPH 3TOM MaKCHMAaAb-
HYIO OLIeHKY. Y 3a4acTyo paay 3TOoro yJaliuecs, He CHUTAIOIINe Hy>KHBIM 3aT-
padrBaTh «AHUIITHHE» CHABI U BpeMS Ha IIOATOTOBKY H/HMAM HE CIIOCOOHBIE OCBO-
UTh HEOOXOOUMBIH 06BbeM y4eOHOTO MaTepuasa, IIPHUOerarT K U3BECTHOMY
C He3aIlaMsITHBIX II0P U YHHBEPCAALHOMY CIIOCOOy, TAKOMY KakK IIMIapraska.

Bcero 20 AeT Hazam MIapraskd IIPeacTaBAsIAU coboil aucT Gymaru, co-
aepxkamui nHQOpPMAaIHIo, HEOOXOIUMYIO AT YCIIEITHOTO ITPOXOXKAEHUS KOH-
TPOABHBIX HcCHbITaHU#. lllmaprasky TIIATEABHO IIPSITAAM U IOAB30BAAUCH €0
uspenka, ¢ omnackoii. OJHAKO CETroAHS CITUCBIBAHHE BBIIIIAO HA «IIPOABUHYTHIM»
ypoBeHb. Ha mpoctropax VHTepHeT, peKAaMHBIX IIHUTAX, B OOIIECTBEHHOM
TPAHCIIOPTE U T. . MOXKHO BCTPETUTH MHOXKECTBO PA3AHWYHBIX O0BSIBACHUH
0 AETKOI U YCIIEIIHOM cHade SK3aMeHOB 0e3 Kakux-aubo ycuamii. Ha priHKe
SAEKTPOHHOH IIPOAYKIIMU ITOSIBUAACH COBEPIIEHHO HOBas CEPUs Taf>KETOB —
SAEKTPOHHBIE IIImaprasku. CTPEeMHTEABPHOE PAaCIIPOCTPaHEHHEe TEeXHUYIEeCKHUX
rakKeToB, B YaCTHOCTH MOOHABHBIX yCTPOHCTB (CMapT(OHOB, CMapT-4acoB,
KapMaHHBIX IIEPCOHAABHBIX KOMIIBIOTEPOB U IIP.) AeAAeT UX BechbMa IIOMyAsIp-
HBEIMU CpeOU YYE€HUKOB U CTYAEHTOB, KOTOPBIE AKTHUBHO HCIIOAB3YIOT BAEK-
TPOHHBIE YCTPOMCTBA B 00pa30BATEABHOM IIPOIIECCE HE TOABKO B YIEOHBIX Iie-
ASIX, HO U A9 oOOMaHa IIperiogaBaTeAei.

IToBceMecTHOe BHeApeHHE MH(POPMAIIMOHHBIX TEXHOAOTHH CYIIIECTBEHHO
o6aerdnao mpoiiecc «cruckiBaHus» [13]. [Io faHHBIM HEKOTOPBIX OIIyOAMKOBAH-
HBIX HUCTOYHHKOB, CYIIIECTBYIOT BY3bI, B KOTOPBIX KOAWYECTBO CTYAEHTOB, CIa-
IOLITUX TAKHUM 00pa3oM 5K3aMeHbI, JOXOOUT 10 50%, mpudeM o BCeM IpeaMe-
TaM U IPU BCeX BUAAX IPOBeOcHUd 3K3aMeHa [12]. Bece BhllleckazaHHoOe 00ycC-
AOBAUBAET aKTyaAbHOCTBH UCCAEIOBAHUS JAHHOTO SIBACHUS.

JloCTyIIHOCTE MOOHMABHBIX ¥ MHHHATIOPHBIX CPEACTB Ilepedadd U IIOAY-
yeHUs HHGPOPMAIIMU (MOOHMABHBIX TeA€(POHOB, BCTPOEHHBIX B HUX (poTOAaIIa-
paToB, MUKPOHAYIIHUKOB H T. II.) CTUMYAUPYeT cobaa3H ydaurmuxcda IIpuber-
HYTb K HUM IIPH IPOXOXKIECHHUU TECTOB, 3a4E€TOB, 3K3aMEHOB U APYTUX (PopM
KOHTpoAS. He BCIKuil IIIKOABPHUK WAHW CTYZEHT HAWZET B ce0e CHABI IIPOTHUBOC-
TOSTH TAKOI'O POIa HUCKYIIIeHUo [14].

Kak Ha MHUPOBOM, TaK ¥ Ha OTEUYECTBEHHOM PBIHKE IPEOCTABAEHBI pa3-
HooOpa3Hble YCTPOHCTBA, ITO3BOAAIONINE OOECIEYUTH BBICOKOTEXHOAOTUYHBIH
obman sk3ameHaTopoB [3]. K coxkaseHHIO, B HOCTYIIHOM AWTEpaType MBI He
HaIIIAW TAYOOKHUX UCCAEIOBAHUM 110 JAaHHOM mpobaeme. B KypHaAABHBIX CTATBIX
U OIPYTUX U3OAHUAX MHOTZA KOHCTATHUPYIOT TOABKO ee Haan4due [8]. Mexay TeM
MeToAbl OOMaHa 3K3aMEHATOPOB IIPOMOAXKAIOT COBEPIIEHCTBOBATHCH, a HEKO-
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TOpbIe U3 HUX OCTATOYHO OPUTHHAABHEI U TPEOYIOT OTAEABHOTO IIPHUCTAABHOTO
BHUMaHHA [9].

HecMmoTpst Ha TO, YTO ¢ KasKAbIM I'OIOM MEPHI I10 IIPEIOTBPAILIEHHUIO CITH-
CBIBAHUS YCHAWBAIOTCS U CTAHOBSATCH BCe 0OA€E CTPOTHMH H Pa3HOOOpPa3HBI-
MH: OCMOTP, METAAAOAETEKTOPhI, BUAEOKAMEDPHI U IIP., BIIAOTH A0 cobak, CTo-
AIMUX Ha BXOAE BO3A€ 3K3aMEHAIIMOHHBIX ayAUTOPHUH, — SAEKTPOHHBIX ILIMIAp-
TaAOK He CTAHOBUTCS MeHbIlle. X mpou3BoACTBO HabupaeT Bce HOBBIE 060poO-
TBI, a IIPOJAZKa OCTAeTCH aOCOAIOTHO 3aKOHHOM.

OCOOEHHO CTOUT OTMETHUTH IIIHPOKYIO JOCTYITHOCTH TAKOIO THIIA TaKe-
TOB, KaK MHUKPOHAYIIHUKH, KOTOPbIe KpaiiHe TPYAHO OOHAPYKUTH M, COOTBET-
CTBEHHO, BOCIIPENSITCTBOBATE MX HCIIOAB30BAHHIO B IIPOIECCE ITPOBEPKH 3HA-
HUi yyamerocd. 9ToT (PaKT AeAaeT UX YyTh AW HE CAMBIMH IOITYAIPHBIMH TO-
BapaMu Ha pPBIHKE MMOJ00HBIX YCTPOMUCTB.

MUKpOHAYIIIHHUK — CBEPXMAaAEHBKUH (quaMeTrpoM ot 2 no 10 mm) mpubop
CO BCTPOEHHBIM IIEPENATUHNKOM, IIOMeEIAIHiica Ha 6apabaHHYIO IIepPEeroHKY
TIOAB30BaTeAd U BKAIOYAIONUIHUHE B cebs TEPMOIAEMEHT, B KOTOPOM PaCIIOAOXKe-
HBI TepMobaTapen [15]. K coroBoMy TeaepoHy IOAKAIOYAETCH «IIPHUEMHHK-YCH-
AUTEAB», OH K€ — MHKPO(oH (rapHutypa-bluetooth, 3akpenagroiiascs Ha Teae
y4aIerocs ¢ IOMOIIBIO CIIEIHAABHOIO IIPHUCIIOCODACHUSI, HAIEBAEMOTO Ha IIIel0).
[Ipu mocTynAeHNH 3BOHKA 3TO0 YCTPOMCTBO AaeT BO3MOXKHOCTD IIITAPTAABITHKY
TOBOPUTE B CHPSTAHHBIN 1101 OXeKA0H MHUKPO(OH, YTOOBI AUKTOBATE BOIIPO-
CBI U3 OHAETA, U CABIIIATEH OTBET Ha HUX Yepe3 caM MUKPOHAYIITHUK [6].

Xopoliasg TPeHUPOBKA U YaCThIH ONBIT 9KCIIAYATAIIUU JaHHOTO 000pyI0-
BaHUS OEAAIOT «IESITEABHOCTBH» 0OyYalolIerocs, a TakXke ero acCHUCTeHTa-cyd-
Aepa TIPAKTHUYECKH HEe3aMEeTHOH [Ad OKPYKAIIMX: BBIABUTH €€ YacTo He
B COCTOSTHHH [a’Ke 3HAIOIINI 0 JaHHOM cIiocod0e oOMaHa IIperomaBaTeab [16].

OxHaKO MHOTOAETHHH OIBIT paboThl Kadeaphbl OIlepaTUBHON XUPYPTUH
u Tomorpadudeckoii aHaToMuu KypcKOro rocymapCTBEHHOIO METUIIMHCKOTO
VHHUBEPCHUTETa CO CTyAECHTAMH, UCIIOAB3YIOIIMMH Pa3AHMYHBIE TaAKEThl B Kade-
CTBe MIIIaprasok, IT03BOAMA HAM BBIIEAUTH PSIZi IPHU3HAKOB, [IOMOTAOIINX BBI-
SBACHHIO TAKUX CTYIEHTOB.

Bo-nepBhIX, 06ydaromneMycs HEoOXOOUMO MIepenaTh MH(OPMAIUIO AHOO
TOAOCOM, AMO0 MHBIM criocoboM. IloAyduB 3amaHue, OH OyAeT CTPEMUTHCS IIPO-
JOUKTOBATH €T0 B MHUKPO(OH HMAU OTIPABUTH TEKCTOBOE AMO0 MyABTUMEIUMHOE
coobuieHue c pororpadueil 3amaHuil, BblgaBasd TE€M CAMBIM HCIIOAB30BaHUE
MHUKPOHAYIITHHUKA.

Bo-BTOPBIX, HEOOXOAMMOCTE MOAYYEHHs HH(MOPMAIIHUU II0 ayAHNOKaHAAY
TpebyeT KOHIIEHTpPAIIUH BHHUMAHUSI — O0yJaromuicad IPAKTHIECKH ITOAHOCTBIO
TIOTAOIIIEH 3TUM 3aHATHEM.
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B-Tperpux, 0093aTEeABHO UMEETCsI CUCTEMAa B3aUMOAEHCTBHA, HAIIPUMeED,
[ASI TIPOCHOBI IIOBTOPHUTE BOIIPOC OOYYAIOIIMHCS ITOKAIIIAMBAET UAW IIOCTYKHUBA-
€T 110 MHUKPOdOHY [5].

MBI IIOIBITAAUCH U3YYUTH PBIHOK IIOMOOHBIX TOBAPOB HE TOABKO Ha POC-
CUHMCKHX, HO W Ha MHPOBBIX TOPTOBBIX IIAOIIAAKAX, TAKUX KakK eBay wu Ali-
express. B kauecTBe peclIOHAEHTOB BBICTYIIMAM TPHUALIATH IIOCTABIIUKOB U pe-
aAB3aTOPOB, IPEIAATAIONINX IIPHOOPECTH HAM apeHI0BaTh MHUKPOHAYIITHHUKH
(To mouTe WMAM IIPU AWYHOM BcTpede) Ha Tepputopuu Kypckoii obasactu. Bri-
6opKa OCYIIIECTBASAACH HAa OCHOBE BBICOKUX IIOKA3aTeAel peUTHHra II0CTaB-
IIIUKOB U IIPOJABIIOB U OT3BIBOB IIOKyIlaTeAaell Ha cadtax u popyMax; KpoMme
TOro, OblAQ IIPOAHAAM3HPOBAaHA COOTBETCTBYIOIIAs WHQMOPMAIHs, pPasMeIleH-
Had B COIIMAABHBIX CETAX, a TaKXKE YYTEHBI IIPEAIIOYTEHNI CTYAEHTOB.

Onpoc pPecrnoHZAEHTOB B BHIE (POPMAaAN30BAHHOTO UHTEPBBIO IIPOU3BO-
[VIACS IIPY IIOMOIIM CPEACTB MOOMABHOM cBA3U. Becena mo metasbHO pazpabdo-
TaHHOM IIporpaMMe BKAIOYaAa B cebsl TOCAENOBATEABHYIO IIEIIOYKY M3 CeMHAaT-
IIaTH 3aKPBITHIX U OTKPBITHIX BOIIPOCOB:

® KaKHe MHKPOHAYIITHUKH Bbl MOXKeTe IpeaoCTaBUTh?

® BpeadaT AU MHKPOHAYIIHUKH 30POBbBIO?

® KTO ITIocTaBAdeT BaM MHKpPOHAYUTHUKU?

e yepe3 KaKHe YCTPOMCTBa MOIKHO IlepefaBaTh HH(POPMAIIUIO CBOEMY
cobeceHUKY? U T. O.

BBISICHHAOCBH, YTO HHTEPECYIOIINI HaC BHI YCTPOHCTB pasHOOOpaseH IIo
pasMepaM, BO3MOXKHOCTSM CBI3U U IieHe. [Io MHEHHUIO OIIPOIIEHHBIX HaMH IIPO-
JaBIIOB U IIOCTABIIMKOB, BCE MHUKPOHAYIITHUKHN MOXHO Pa3CANTh Ha [ABa BHOA:
KallCyAbHBIE ¥ MarHuTHbIe. OMHAKO OWH U3 PECIIOHIEHTOB Ha3BaA TaKOe pase-
A€HHE OIIMMOOYHBIM (IPUBOAMM PEIIAMKY OOCAOBHO): «MHKPOHAYIITHHK — 3TO YC-
TPOMCTBO, Y KOTOPOIO €CTh AWHAMHK, KOTOPbI¥ BBl BcTaBadgeTre B yXO, U OH HE
HMEET IIPOBOJOB, MAarHUT K€ — 3TO HE HAyIITHUK, OH HaxoouTcd B Bamrem yxe u 3a
CYeT MAarHUTHOM HHAYKIIMM HaYWHAET BUOPHUPOBATH U TAKHUM 00Opa3oM Iiepena-
BaTh CHUTHaAa». [laHHOE yTBep:KIEHHE, OECCIIOPHO, ITO3BOASIET CYOUTH O HHU3KOM
YPOBHE 3HAHUH M OCBEJOMAECHHOCTH IIOCTaBILMKOB HE TOABKO O IIPEAAAraecMOM
UM A9 IIPOAAXKU TOBape, HO U 0 PYHAAMEHTAABHBIX AUCIIUIIAMHAX, U3y4aeMbIX
B paMKax 0a30BO#l IITKOABLHOM IIPOTPaMMEL.

Emre oqHO oTAmMYHe YKa3aHHBIX BHIOB IIPHOOPOB APYT OT Apyra — pasme-
pel. KatnicyapHBIe HAyIIHUKH UMEIOT BEAUYHUHY OT 6 o 10 MM, ¥ IIOTOMY CyIIe-
CTBYET BBICOKAad BEPOSITHOCTb UX OOHAPYKEHUsS, €CAU OHU HE IIPUKPBITHI IIPHU-
YEeCKO HAH FOAOBHBIM YOOPOM, KOTOPBIH BO MHOTHX PEAUTHO3HBIX KOH(ECCH-
X CHHMATD 3alIPeIeHo (K IPUMepy, AEBYIIKaM — XUAXKa0, My>KYHMHAM — 1aC-
Tap, TiopbaH u T. n.). [loaToMy Takwe MHUKPOHAYIITHHUKH, KaK IIPAaBHAO, HC-
IIOAB3YIOT TOABKO €CAH €CTh BO3MOXKHOCTb UX 3aMaCKHPOBaTh.
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MarsuTHbBIE MUKPOHAYIITHUKHU (2—-4 MM) OOCTATOYHO MEAKHE, OHU p3Me-
HIaloTCsI Ha O6apabaHHOM ITEpEernoHKe, TO3TOMY OAS TOTO, YTOOBI UX AOCTATDH U3
yxa, TpebyeTcs BCIIOMOTATEABHOE YCTPOMCTBO — «M3BAEKATEAB», KOTOPBHIM BXO-
OUT B KOMIIAEKT MOCTABKH MHUKPOHAYIITHUKA W UMeeT BCTPOEHHBIM MATHUT.
OOHapPYKUTh TAKOM MHKPOHAYIIHHK MOXKET BPad-OTOPHHOAAPHHIOAOT C IIO-
MoIIbI0 pedAeKTOpa H VIIHBIX 3€PKaa, a TaKKe IIperofaBaTeAb MAW dK3aMe-
HaTOp, IPH YCAOBHH, YTO OH 3aMETHA XapaKTepHOe IIOBeNEeHHE CTYIACHTA
1 HAKAOHUACH K €T0 yXy (BBUAY BBICOKOM MOIIIHOCTH MHUKPOHAYITHHUKOB 3a4ac-
TYIO IIOAB30BATEAH HE PACCUHTHIBAIOT YPOBHS I'POMKOCTH, YTO AAET BO3MOXK-
HOCTB OKPYZKAIOIIHUM YCABIIIATE PeYb IIOMOIITHUKA-CydAePa).

Bpems paboTeI mast KallCyABHBIX MHUKPOHAYIIHHKOB B CPEIHEM COCTAaB-
AdeT 2-4 yaca, IAd MarHUTHBIX — OT 6 10 8 9acoB.

Ka3zanoch 6bI, MATHUTHBIE HAYLUIHUKH HAEAABHBI II0 BCEM ITapaMeTpaM,
HO OOABIIIMHCTBO IIPOZABIIOB BCE-TAKH PEKOMEHIyeT KallCyAbHBIE. [IpHanHOM
9TOTO SIBAGETCS CYIIIECTBEHHBIH MWHYC IIePBBIX — OOABIIAT HOAS BEPOSITHOCTH
HaHEeCEeHHs Bpea 3[0POBBI0 UX BAazeAblia. [3-3a KpoIleYyHOro pazMepa Mar-
HUTHbIE MUKPOHAYIITHUKHU OCTATOYHO TPYAHO M3BA€YL U3 CAYXOBOIO IIPOX0ona,
U II0CA€ YCHEIIHOH caadyy 3K3aMeHa Y4YeHHK, BIIOAHE BO3MOXKHO, OyZIeT BBI-
HyXKeH o0paTUThCs K Bpady. [IoMHMO mIpodero, MEKPOHAYITHUKH 3aIIPEIIeHo
HCIIOAB30BaTh AIOASM, ¥ KOTOPBIX UMEIOTCS IIPOOAEMBI CO CAYXOM.

MUKpPOHAYIUTHUK SBASIETCHI AWULIb NEePEeAaTIUKOM MH(POPMAIIUH, I0O3TOMY
€ro OHOI'O IOAY CBS3M HEAOCTATOYHO. B OCHOBHOM IIPOM3BOAMTEAH IIpemaara-
IOT CHHXPOHH3HUPOBATH MHKPOHAYUIHUKH C TeAe(POHOM IIpH Iomouu blue-
tooth-rapuutyps! nau GPS. OgHako IpH HaAWYHU B y4eOHOM 3aBEIEHUU Me-
TaAAOUCKATEAS BO3HUKAET yrpo3a 00HapyKeHUs CEKPETHOTro IIpubopa.

[pyroii BapuaHT 00paTHOH CBA3U — panusd. Ee Toxke MOryT OOHapyKHUTh
MEeTaAAOMCKATEAHN, 3aTO OHa He IIOIIaAAaloT IO MNEHCTBHE «3aTAYIIKH» OAS MO-
6uABLHO#M CBa3U. ['AaBHBIM MUHYC IIEPETOBOPOB IIO PAIlUH 3aKAIYAETCS B TOM,
4T0 cODEeCeIHUK MOAKEH HaXOAUTHCS Ha IOCTATOYHO HEOOABIIIOM PACCTOSHUU
(B pamguyce maTH KHAOMETPOB OT TOTO, KTO CHAET 9K3aMEeH HMAM 3a4eT), BO3-
MOZKHO, IIO3TOMY [AaHHBIE YCTPOMCTBA HE IIOAYYHAH HIHPOKOIO PaCIPOCTpPaHe-
HUY B CPABHEHHWH C MUKPOHAYIIHUKAMU, MOAKAIOYEHHBIMHU K MOOHABHBIM Te-
AecpoHAM.

CpencTBOM CHHXPOHH3AIMM HHOTZA CAYZKAaT COBEPIIIEHHO He IIpHUMeda-
TeAbHBIE, Ha IIEPBBIM B3TAGM, BEIIM (2 HA CAMOM [OEA€ ITIOAHOIIEHHBIE IIIITHOH-
ckue ycrpoiicrBa). CTyAeHTHI MOTYT HCIOAB30BATh B KA4YECTBE CPENCTB KOM-
MYHHKaIlM{ aBTOMATHUYECKYI0 PYYKY C BCTPOEHHBIM MHKPO(OHOM, OUYKU
C BMOHTHPOBAaHHLIMH B HUX BHOEO- H/HUAH (POTOKaAMEPOH € MHKPO(QOHOM,
OPTMOHE M OaHKOBCKYIO KapTy C BCTPOEHHBIM CAOTOM [IAS Sim-KapThl, II03BO-
ASIOITUM 3aMEHSATH JAHHBIM YCTPOHCTBOM COTOBBIM TeaedoH. HacTOTHOCTH
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IIpUMEHEHUsT PAa3AHYHBIX YCTPONUCTB U IIPUCIIOCOOACHWM [OA9 CBS3H BKYyIIE
C MHKPOHAYILTHHKAMH OTpazkaeT aAuarpaMma Ha puc. 1.
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KonnuecTBo MocTABIHKOR

Puc. 1. [lokazaTreau, oTpazKaroliye BCTPEIAEMOCTb PA3ANYHBIX YCTPOUCTB
U IIPUCTOCOOACHUY OAS CBA3HU

TTOHSITHO, YTO KAIOYEBBIM YCAOBHEM 3KCIIAYATAIIMM MHKPOHAYIIHHUKOB
SBASETCA HaAW4YUe HalapHUKA HAW ACCHUCTEHTA, TPAHCAUPYIOUIETO HYKHYIO
uH(popMmanuio. Ha MHorux caiitax, 3aHUMAIOUIUXCA OpomazKkeil 3THUX IIpubOo-
POB, MOXKHO TaKiKe IPHUOOPECTU YCAYTH II0 JUKTOBKE (CY(AMPOBAHUIO TEKCTA)
IAsL AFOOOTO cAydas.

B 3aBHCHMOCTH OT BHA HAYIIHHUKA, €r0 KOMIIAEKTAIIUH, a TaKXKe IIPO-
U3BOOUTEAS MEHSETCd U ero IieHa. Kak BHOHO U3 IIPEACTABACHHOM Ha puc. 2
OUarpaMMbl, IIO3BOAWUTH cebe MpHOOpPEeCTH MHKPOHAYIIHHUK MOXKET KaXKIbIH,
TaK KaK OHHM MMEIOT IMIMPOKHUM MHAIIA30H [IEHOBBIX KATErOPHUM U BBIOOD 3aBU-
CHT TOABKO OT ITAQTEXECITIOCOOGHOCTH OYAYIIETO [IOAB30BATEAS.

OmHoOM u3 3aa4 HAIIEr0 HUCCAEAOBAHUS ObIAO BBISCHEHHE YACTOTEI HC-
TIOAB30BaHUSA YYaAITUMUCI MHUKPOHAYIIHHUKOB B IIPOIIECCE ITPOBEPKU 3HAHUM.
KOCBEHHBIM [10KA3aTEALCTBOM TOTO, YTO 3TO MAAEKO HE €QUHHYHBIE CAydaH,
CAy>KaT OTBETBHI OIIPOIIEHHBIX HAMH IIOCTABIIHMKOB U IIPOAABIIOB JTHX DAEK-
TPOHHBIX HPUOOPOB. McxoAs M3 MOAYYEHHBIX AAHHBIX 00 060poTax IIpomak
MHUKPOHAYIITHUKOB H IIPEBAAUPYVIOIIEH KATErOPHUH HUX IOKyIlaTeAel, MOKHO
ceAaTh BBIBOI O TOM, YTO B IIOCAEIHEE BPEMS OHHU ITOAB3YIOTCS IIOILYASIP-
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HOCTBIO IIPEK7le BCEro B Cpejie yYaIlIuXCd KaK CPeaHMX yieOHBIX 3aBeNeHHH,
TaK U BBICIIEH IITKOABI.
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ceblwe 10000 p.
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Puc. 2. CprKTypI/I3aLII/IH MHKPOHAYIITHUKOB I10 IIEHOBBIM KaTEropHudM

Cob6CcTBEHHO, OCHOBHOE IIpeqHa3HaYeHe MUKPOHAYIITHHKOB He CKphIBa-
eTCcs UX IIPOU3BOAUTEAIMH U IIpoAaBIaMU. [JoCTaTOYHO HAOpPaTh B ITIOUCKOBU-
Ke Ha3BaHHe 3TOTo Npubopa, U MOSBUTCH MHOTO CCHIAOK Ha PEKOMEHIAITHU 10
ero npumeHeHun. CooTBeTCTByIolasa HHGpOpMALUs, pas3MellleHHas Ha opy-
MaxX, B COIMAABHBIX CETSIX, TAK¥XKe ITOATBEPKAAET TOT (PAKT, YTO B OCHOBHOM
9TU «He3aMEeHUMbIE [TIOMOITHHKHN» UCIIOAB3YIOTCH IIPH cAade 9K3aMeHOB B By3ax
U IITKOAAX (B TOM 4HCAe U IpHU caade EI'D), 3aueToB, a TakKKe IPU IPOXOKIE-
HUU cobecegoBaHUd.

[MpeampuHATOE HAMH HCCAE€IOBAaHHE MOXKET CAYKHUTH HH(OPMATUBHBIM
0asucoM B pa3paboTKe PEKOMEHIAAIIMH U METOAOB OOpPLObI C MPUMEHEHHEM
TEXHUYECKUX CPEACTB OAd (ParbCHU(PUKAIIUNH PEe3yABTATOB KOHTPOAS YPOBHS
3HAHUM ydammxcd. [laHHbIE Mephl HEOOXOAMMBI OAA BBISBACHHS PEaAbHOTO,
a He (PUKTHUBHOTO YPOBHS 3HAHUHN y4YalllUXCs U MOBBIIIEHUS Ka4ecTBa 06paso-
BaHUS B By3aX U IIIKOAAX.
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