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CJIEACTBEHHBIMU CBA3SAMU HA HHOCTPAHHOM SA3BIKE
PYCCKOSA3BIYHBIMU CTYAEHTAMU KAK OTOBPA’KEHUE
CYBBEKTUBHOM CJIOKHOCTH 3AJIAUH
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B cratbe oOcyxnmaercs MoOJENb OSKCHEPHUMEHTA, LEJNbI0 KOTOPOTO  SIBISIETCS
peructpanus HMXO(QHU3HOIOTHMYECKHX KOPPENATOB CYOBbEKTHBHOM CIIOKHOCTH BOCIPHSATHS
PYCCKOSI3BIYHBIMU CTYJIEHTAMH TEKCTOB HAa HHOCTPAHHOM SI3BIKE C IIPUYNHHO-CIIEACTBEHHBIMU
cBsi3siMU. ONKCBIBAIOTCSI BOBMOKHOCTH MeTo/10B okyiorpadun (Eye Tracking) u tenemerpun
NIPY PEUICHNH 3a71ad, CBSI3aHHBIX C BBISBJICHHEM KOTHUTHBHOM CIIOKHOCTH MOHUMaHUS TEKCTa
U BEreTaTUBHOM peryisluud KOTHUTHBHBIX (YHKIMH, a TakKe C OLIEHKOH S3BIKOBOM
KOMIIETEHIIMM Ha OCHOBE OOBEKTHBHBIX IMapaMeTpoB (OCOOCHHOCTSIMH [IBUKEHHUS T3 U
BapHadeIbHOCTBIO CEPJCIYHOTO PUTMA).
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IJ1a3, BapuabeabHOCTh CEPJIEYHOr0 PUTMA.
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The article deals with an experiment model, the purpose of which is to identify
psychophysiological correlates of subjective complexity of the task in Russian-speaking
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students reading foreign language texts with cause-effect relations. Such issues as advantages
of methods of oculography (Eye Tracking) and telemetry in solving problems related to the
identification of cognitive complexity of reading comprehension, vegetative regulation of
cognitive functions, assessment of linguistic competence on the basis of objective parameters
(eye movements and heart rate variability) are discussed.

Key words: reading, comprehension, cause-effect relationship, eye movements, heart
rate variability.

B cratee oOcyxmaercs CTpyKTypa OKCIIEpUMEHTa, IeJib KOTOPOTO
COCTOMT B H3YYEHUU TNCUXOPHU3UOIOTHUYECKUX MapaMeTpOB, OTPAKAIOIIUX
CyOBEKTUBHYIO CIIOKHOCTh pEIICHUS KOTHUTHUBHOM 3a7a4d  BBISABJICHHUS
MIPUYMHHO-CJIEACTBEHHBIX CBS3€H B TEKCTAX HA NHOCTPAHHOM SI3bIKE.

ITocTanoBka 3agaun

CriocoOHOCTh BBISBIIATH NMPUIHHHO-cencTBeHHbIe cBsizu ([ICC) mexmy
COOBITHSAMH SIBIISIETCI OJHOM M3 Ba)KHEHUIMX KOTHUTHUBHBIX CIOCOOHOCTEH.
dopMUpOBaHUE U PA3BUTUE KITPUUUHHO-CIEACTBEHHOTO CTHUJIS MBILUJIEHUS», 1O
MHEHUIO T[ICHUXOJIOTOB, II€1aroroB M METOJMCTOB, TO3BOJISIET HauOosee
3¢ ()EKTUBHO 3aKpEIUIATh MOJTYYEHHbIE 3HAHUSA U (POPMHUPOBATH HA UX OCHOBE
HOBbIE. VIMEHHO MO3TOMY B COBPEMEHHOW AHMJIAKTHKE OOJIBIIOE BHHUMAHHE
yaAeJsieTcs mpoodieMaM 0TOOpa U OpraHu3aluy y4eOHOTO MaTepuania.

B npaktuke TnipenogaBaHWsT ~MHOCTPAHHOTO  A3bIKa  BO3HUKAIOT
JOTIOJIHUTENbHBIE TPYJIHOCTH, CBA3aHHBIE HE TOJBKO C KOTHUTHUBHOM
cocobHocThi0 pacrno3HaBath [ICC, HO W OCYHIECTBISTH MBICIUTEIbHBIC
orepaly Ha OCHOBE TEKCTOB Ha HEPOJHOM si3blke. MIMEeHHO mosToMy yueOHbIe
TEKCThl HA HMHOCTPAHHOM SI3bIKE JOJDKHBI OBITH TOCTPOEHBI TaK, YTOOBI
O0JerYnTh TMOHMMAHUE U CHeNlaTh CTENEeHb CIOXHOCTH OOBEKTUBHOM W
YIOPABIISIEMON 71 11eJield 00yUYEeHUsI.

be3ycioBHO, CyIIECTBYIOT U MPUMEHSAIOTCS HA IPAKTUKE PEKOMEHIAlUU U
npaBuia JJIA COCTaBJIEHHWS TEKCTOB. B TO ke BpeMs, K COXAJICHHUIO, HET
OOBEKTHBHBIX HCCIEAOBaHUMN, MOATBEPKIAIOLIUX YCIEIIHOCTh MOHUMAaHUS
TEKCTOB MpPU HCIOJB30BAHWU JaHHBIX MpaBui. Tak, Hampumep, JTUIIb Kak
TUN0Te3y, TPEOYIONIYIO MPOBEPKHU, MOXKHO pacCcMaTpUBaTh YTBEPHKICHUS O TOM,
YTO HaJU4He COI030B U MPEHJIOTOB B KAYECTBE AKCIUIMUUTHBIX MapkepoB [ICC
yIpoliaeT (Wi yCKOPSIET) NPOLEAYypY pacio3HaBaHUs Kay3adbHbIX OTHOILICHUM.
To e OTHOCUTCS K TNOPAIKY CJIEAOBAHMS NMPUYUHBI U CIEICTBHUS B TEKCTE,
KOJIMYECTBEHHBIX COOTHOIICHUN MPUYWHBI / IPUYWH W CJCACTBUS / CICICTBUM,
THUIIOB PUYHMHBI U CleACTBHA (cM. moapooHee o Tunosnoruu [1ICC B: [2]).

[IpeacraBnsieTcsi, 4TO0 OOBEKTUBHBIMU IapaMeTpamMH, OTPAKAIOITUMHU
CYOBEKTHUBHYIO CIIOKHOCTD perieHus 3aaaun naeHtuduxanun [ICC B Tekcre Ha
WHOCTPAHHOM SI3bIKE, SIBJISIIOTCA MapameTpbl, CBSI3aHHBIE C OCOOCHHOCTAMM
JBUKEHUS I71a3 U BaprabebHOCTHIO CEPACYHOIO PUTMA.

JIMHrBUCTHYECKUH MaTepuaJl

MarepuanioM i HUCCIEOOBAHMS SIBJISIOTCS TEKCTbl C JIMHEWHBIM

pacnionoxenuem [1CC (onHa npuunHa — oAHO cieAcTBue). CTUMYIIbHbBIE TEKCThI
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BBIOpaHBl W3  MaTepualioB,  pa3MEIICHHBIX Ha  y4eOHOM  caiiTe
http://www.grammar-quizzes.com/19-2.html B pasnene “Cause and Effect’, u B
pAlle ciydaeB aJalTUPOBAHBI ISl PELICHUS TOCTABJICHHOW LIEJIN

— IPOBEPSIIOCH COOTBETCTBUE TEKCTOB ypoBHIO Intermediate u Beiie;

— B YaCTU TEKCTOB ObLIM yOpaHbl si3bikoBbIe Mapkepbl [ICC (mpensoru,
COIO3BI U JIp.).

Kpome Toro, ObuTH HCTIOE30BaHBl KOHTPOJBHBIE TEKCTHI, HE COICPIKAIINe
[1CC (https://ig.intel.com/educate-girls-change-the-world-international-day-of-
the-girl-child/).

Takum oOpa3oM, B KaueCTBE CTUMYJIBHBIX HCIIOIH30BATINCH TPU TPYIIITHI
TEKCTOB: TEKCTHI, cojeprKaIine sKCIuMiuTHbIe Mapkepsl [ICC (D); TekcThl, B
koTopbix [ICC BhIpakeHbl MMILIMIIUTHO, T.C. CJIOBa-Mapkepsl OTCyTCTBYIOT ();
koHTpoabHBIE TeKCThI 03 [ICC (BIIC).

CTumynbHBIE TEKCTBI M TOPSAOK HX MPEIbSIBICHUS PACIIOIOKEHbI
COOTBETCTBEHHO B TaOnuie 1 1 Tabnume 2.

Tabnuya 1
CTuMyJIbHBIA MaTepUAJI
T Tun KonndecTBeHHBIE
€KCTBI [ce xa Bonpoc u kintoun
PaKTEPUCTUKHU
Who is desired more in
(0) () In some cultures, boy | Tecro- B some cultures?
babies are desired over girl babies. | Bbri 1. boys
2. girls
(1) (2) Schools for girls were built Cuosa 19 Where did girls learn health
in villages. Consequently girls had 35 3naku 104 and life skills?
a chance to learn about health and Buakn u npobenst | 1. at colleges
life skills. 112 2. at schools
(2) (5) As the girls of the village Cnona 21 How did the girls feel about
felt proud to have a uniform, they 35 3naku 87 a uniform?
were more likely to attend school 3naku W npobensr | 1. happy
every day. 107 2. proud
(3) (9) Due to their community Criosa 20 I:t:ng women were able to
status of valued business owners, Snarn 102 1 because of their
y(r)]ung ivr;OT?/?nwere V?/btler to Vor;[g 2 3HaKH ® TPOOeNBI Cé)mmunity status
ganitationp oving ate a 121 2. because water and
' sanitation improved
(4) (12) Some women do not Cnosa 19 What are some pregnant
receive health care during their 35 3naku 99 women deprived of?
pregnancies. Therefore, they are 3naku u npoOensr | 1. health care
more likely to die in childbirth. 117 2. children
(5) (13) After school several Cnosa 20 What did women provide in
women became nurses and Snaxn 103 their villages?
doctors, AS. a result, they were 9 3Haku u mpobensr | 1. hgalt.hcare
Sti)lllz ;gsPrOV|de healthcare in their 122 5 wealtheare
(6) (18) In some villages, parents Crosa 21 Who is vaccinated in some
will only vaccinate boys because 35 3uaku 100 villages?
they do not have enough money to 3naku u npoOensr | 1. boys
vaccinate the girls as well. 120 2. girls




197

IIpooondcenue mabauyol

(7) (3) Girls learned a lot from Cnosa 20 Where  did  sanitation
their teachers about health skills at " 3naku 124 improve?
new schools, they improved the 3naku u npoOensr | 1. in villages
sanitation of their villages. 123 2. at schools
(8) (4) The girls needed to feel Cnosa 19 Who was given school
that they were a valued part of the " 3naku 86 uniforms?
community. They were given 3Haku wu mpobensr | 1. the community
school uniforms. 104 2. the girls
(9) (6) The family members didn't Crosa 19 Who walked the girls to
want other males in the village to " 3naku 87 school?
taunt the girls. They walked them 3naku u npoOensr | 1. family members
to school. 105 2. other males
(10) (8) At school girls gained Cnosa 18 When were girls likely to
mathematical and accounting 3naku 108 start their business?
skills. After graduation, they were u 3naku W 1pobensr | 1. at school
more likely to start small 127 2. after graduation
businesses.
(11) (11) Some women in gg;;? 91(5)% ?j’\él;at couldn’t the women
communities could not pay for ' -
their medicine and were not given 1 iggm u mpoGenbl % gia\%for me?rléldr}ial
medical attention by doctors. attention
e Cunosa 19 What is the attitude to
(12) (15) In some families in ,
villages, ~women's ~work s gﬁiﬁﬁ 101? poOeITbI Xvomen Istwoir;{ k considered
considered to be useless. Women u 118 p useful
are undervalued and rather often 5 It i idered
beaten. 2 e t is considere
(13) (1) As a young girl, Malala Cnosa 21 What did Malala enjoy?
Yousafzai  enjoyed attending 3naku 110 1. going to school
school and felt strongly that all BIIC 3Haku W Tpodensl | 2. seeing children
children should have the right to 130
education.
(14) (7) Local Taliban leaders Cunosa 20 What did the local Taliban
hold a radical point of view and 3naku 104 leaders do?
use intimidation tactics, even BIIC 3naku W npobensl | 1. attacked schools
attacking girls’ schools in the 123 2. attacked girls’
area. schools
(15) (10) Health conditions Cnosa 18 What is said about babies?
improved, more babies survived in BIIC 3naku 99 1. they were born
the villages with schools where 3Haku u npoOens | 2. they survived
both girls and boys could study. 118
i ?
(16) (14) A lot of villagers refuse Cnosa 20 What do villagers demand?
Nl 3uaku 97 1. medical  services
to remain silent and demand equal
: : : BIIC |3maku wu mnpobemsr | for women
education rights and medical 116 5 equal  education
services for men and women. rights |
(17) (16) The youngest person to Crosa 23 When =~ was the  girl
. P . 3naku 96 wounded?
win the Nobel Peace Prize is a girl Jnaki  u mpobems: | 1 on her wav from
from Pakistan. She was wounded | BIIC 118 p sehool y
on her way home from school. > on her way from
home
(18) (17) The world knows Malala Cnosa 18 Where is Malala Yousafzai
Yousafzali, a girl from Pakistan, as BIIC 3uaku 104 from?
an education activist, demanding Buakn u npobemsr | 1. South Africa
educational rights for girls. 121 2. Pakistan
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Merton okyJsiorpaduu (Eye Tracking)

3a mocneanue Oojiee 4YeM COPOK JIET B MHOTOUYUCIEHHBIX paboTax
MCCJIEIOBAHBI PA3JIMYHbIC TApaMETPhl ABUKEHUH TJ1a3, CBSI3aHHbIE C S3bIKOBBIMU
IpollecCaMi Ha Pa3HBIX HEPAPXMUECKUX YPOBHAX OPraHU3alMU SI3BIKOBBIX
byukmuit [7; 8; 14, 17; 16]. PaznuuHbie BUJIBI CTPYKTYPHOU (CHHTAKCHYECKOM)
HEOJTHO3HAYHOCTH MPUBOJAT K YBEITUUYCHUIO BPEMEHH YTEHUS MPEAJIOKECHUN B
pa3HbIX s3bIkax — aHrauiickom [9; 11; 13; 18], ucnanckom [10], Hemenkom [15]
dpaniry3ckom [12] 1 HEKOTOPBIX IPYTHX.

Paspemenne  CMHTAKCMYECKOW  HEOJHO3HAYHOCTHM  OTpa)Xaercs B
pa3IUYHBIX IMapaMeTpax ABMXKEHUHW ria3. Tak, BpeMsl YTCHUS KPUTHYECCKUX
(parMEeHTOB TECTOBBIX MPEIJIOKEHUN C JIOKaJbHOW HEOJHO3HAYHOCTHIO
OKazaJioch OOJbIe, YeM BpeMs YTCHUS AaHAJIOTHMYHBIX (ParMeHTOB B
KOHTPOJIBHBIX TpeIoKeHHsIX Oe3 Heomuo3nmaunoctu [9; 10; 11; 13; 18].
Y nvHeHne BpeMeHH aHaln3a MPOUCXOIUT U3-3a YBEJIMUCHUS Yucia (puKcaiui
U UX JUTUTEIIBHOCTU MPU YTEHUU KpUTHUEeCKuX (pparmMeHTOB. COOTBETCTBEHHO,
Py 5TOM YBEIWYUBAETCS YHUCJIO CakKad, a WX aMIUTUTYJIbl YMEHBIIAIOTCS.
Taxke yBENIWYMBAETCS YacTOTa PETPECCHUBHBIX CaKKaJ, COBEpIIAEMbIX B
oOpaTHOM HampaBJICHUU [JIi TTOBTOPHOTO YTEHHUsS (parMeHTa MNpejIoKEHUs,
BBI3BABILICTO TPYAHOCTh HHTEPIIPETAIINH.

Takum o0pa3om, 0a30BBIMH MapaMeTpaMu B HCCIEAOBAaHUMU JIBUKECHUS
ria3 cyuTarTcs ¢ukcanmu (3aJCepKKH B3MIIAAA HA DJIEMEHTE 3PUTEIBHON
CIICHBI) U CaKKabl (OBICTPhIC CKAYKOOOPA3HbIC JBMKEHUS TJ1a3 UCIIBITYEMOTO U3
OJTHOM (DUKCAIMH K APYTOM).

B mmanumpyeMoMm  SKCIIEpUMEHTE  MPEANOJaraeTcs  BBIIBUTH |
MIPOAHATM3UPOBATH KaK OOIIME MapaMeTphl JBIKEHUM TJa3 (4ucio (uKcaruii,
UX JIUTEILHOCTH, CYMMapHOE BpPEMsl YTEHHs, 4YaCTOTa PETPECCUBHBIX CaKKan),
TaK W YacTHBIE TapaMmeTpbl (BpeMsi UTEHHUS KaXJOro CJIOBa CTPOKH C
Kay3aJIbHBIMA MapKepaMu, JJIUTEITLHOCTh MEPBOM (PUKCAIMKM HA ITUX CIOBaX,
4acTOTa PETPECCUBHBIX CAKKAJl CTPOKH C Kay3adbHBIMH MapKEpaMH).

BpeMms uTeHusi. DTOT mapameTp BKIIOYAET IIUTEIHLHOCTh BCeX (pUKcaIuii
U CaKKaJ Mpu YTEeHUH CTPOKHU. MIHTepec mpeacTaBisieT JOCTOBEPHOE pa3inyuue
BPEMEHHU YTEHUS CTPOKHU C Kay3aJbHBIMU MapKepaMHu KOHTPOJIbHBIX U TECTOBBIX
TEKCTOB, a TaK)K€ BPEMs UYTEHHUSI CTPOK TECTOBBIX TEKCTOB C M 0€3 Kay3albHBIX
MapKepoB, YTO MOXET CBHUIETEIbCTBOBATh O HAIWYUH WIX OTCYTCTBHUH
KOTHUTUBHBIX TPYAHOCTCH TIpM HHTEpIpeTanud cMmbicaa. [lmanupyercs
PacCMOTPEHHE YCPEIHEHHBIX MO BCEM HUCIBITYEMBIM U 10 BCEM MPEAbSBICHUSIM
napamMeTpoOB JIBIDKCHHWH Tjla3 MPU YTCHUM CTPOK B TECTOBBIX W KOHTPOJIBHBIX
TekcTax. BrnusHue pakTopa «BhIpaKEHHOCTHY MapKepa Kay3aJIbHBIX OTHOIICHHIA
Ha BCE MapaMeTpbl (C ypOBHEM 3HAYMMOCTH P) OILICHUBAECTCI METOJIOM
JTUCTIEPCUOHHOTO (PaKTOPHOTO aHAIIN3A.

Yucao wu ureJbHOCTh  (Qukcanmu. Ilpu anammse  naHHBIX
UCKJTIIOYAIOTCS (PUKCalMU, IIUTETbHOCTh KOTOPBIX cOocTaBisgieT MeHee 80 Mc H
6onee 600 Mc, MOCKONBKY Takue (pUKcaIMK HE XapaKTEPHbI A HOPMaJbHOTO
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uyreHusi [16]. CpaBHHMBaeTCs KOJMYECTBO, CPEIHASA JUIMTEIBHOCTH W THII
¢ukcarnmii [3], a TakKe YUCIIO U OIS PETPECCUBHBIX CaKKaJI MPH YTCHUU CTPOK,
COZIEpKaIllUX Kay3aJibHble NpU3HAKA. HeomHO3HAayHOCTh, coaepkamasica B
MPEVIOKEHNH, BBI3BIBAET U3MEHEHHUE MMapaMETPOB JBUKEHUM TJia3. Y UYUTHIBAS,
YTO Kaxkhash perpeccusi Mpu YTEHUU CTPOKU J00aBJISIET KaKk MUHUMYM JIBE
dukcanuu, mpeacTaBisieTcs 1enecoo0pa3HbIM CPaBHUTh YKCIO (PUKCAIUN MPH
BBIUUTAHUU 3TUX T00ABOYHBIX (PUKCAIMI U3 00IIEro Yrca.
MeTtoa TesremMeTpuu

N3ydyenne BapuaOGENbHOCTH  CEPACYHOIO pUTMA B OTHOIICHHUH
KOTHUTUBHBIX MPOLECCOB IMO3BOJIAET BBISIBUTH CBSI3H MEXAY XapaKTEPUCTUKAMHU
BETE€TaTUBHOM PEryJsiliM CEpJECYHOr0 pUTMa U MapaMeTpaMu BHUMaHusiA. Tak,
HarpuMep, C BO3PaCTaHUEM YPOBHSI CIIOKHOCTH YMCTBeHHOU (Mmental) Harpysku,
CHW)KAETCSl  CTENEHb BBIPAXEHHOCTHM B JIMHAMHUKE CEPACYHOIO PUTMA
Ba30MOTOPHBIX KOMIIOHEHT, 3@ CUET Yero CHMKaeTcsi oluias BapuabenbHOCTh
cepaeuHoro putma [4].

B xomnextuBe mnaboparopun [IHWJI B mnocnegnue ronael ObLia
pa3zpaboTaHa HOBas KOMIUIEKCHas MH(QOPMAIMOHHAs TEXHOJIOTUS COOBITHITHO-
CBSI3aHHOM TEJIEMETPUM, MO3BOJISIIOLIAS ITPOBOJAUTH HCCIEAOBAHUS JAVMHAMHUKU
BETE€TATUBHOMN PETYJIALMHM KapJIUOPUTMa MPU KOTHUTUBHBIX, SMOLMOHAIBHBIX H
(¢u3MUeCKUX Harpy3kax Yy 4YeJoBeKa B KOHTEKCTE €ro €cTeCTBEHHOMU
MOBCEAHEBHON NEATEIBHOCTH C TOYHOCTBIO JI0 JIECATKOB MWJIIMCEKYHH (10
CTaTUCTUYECKUM XapaKTEPUCTUKAM KapAHOUHTEpBajgorpammel — 10 10 cekyHn).
B 0CHOBY T€XHOJIOTMH MOJIOKEHA aBTOPCKast MOAU(DUKALUS IIUPOKO U3BECTHOTO
Merona kapauouHtepBanorpaguu (KUI'), no3Bossroniero mno mnapameTpam
JUHAMHUKU BapuabenbHOCTH cepaeuHoro putMma (BCP) ouenuBarh Bkiag B
YIOPABJICHUE PUTMOM CEpALlAa IKCTPAKAPAUAIBHBIX PErYJIATOPHBIX KOHTYPOB:
CUMIIAaTUYECKOTO M TapacUMIaTHYECKOTro (BarycHOro) 3BEHbEB ABTOHOMHOI
HEPBHOM CHCTEMBI U T'YMOPaJIbHOTO KoMILiekca [6]. biaromaps 3amoskeHHOH B
HOBOl TEXHOJIOTMM BO3MOXHOCTH CHHXPOHHOM pEruCTpaluyd JAUHAMHUKA
KapAUOpPUTMAa M CHTYaTUBHOI'O KOHTEKCTAa, MOSBWJIACh BO3MOXHOCTb
HEIOCPEICTBEHHO M0 3anucu RR-HHTEpBanoB BBISABUTH XapaKTEPHBIE MATTEPHBI
PUTMOTPAMMBbI, TOBTOPSIIOLIMECS B CaMbIX PpPa3HOOOPA3HBIX KOHTEKCTax
€CTECTBEHHOM AESATENbHOCTU: Y BOJUTENECH aBTOTPAHCHOPTA — MPU BHE3AIHBIX
MaHeBpax cocelel mo Tpacce, y JAOKIATYUKOB BO BpeMs MNyOJIMYHOIO
BBICTYIUICHUS, Yy CTYJEHTOB Ha 3aHATUSX — IpPU BHE3AIHOM BOIpOCE, V
MOKAPHBIX — BO BpeMsI TPEHUPOBKHU B Ta30/1bIMOBOM Kamepe, u T.1. Ha ocHoBe
nokasartelield BapuabesbHOCTH CEPAEYHOrO PUTMA U MOPOTOBBIX XaPaKTEPUCTUK
KOTHUTUBHBIX (DYHKIHN ObUIH OTpENeeHBbI MCUXO0(PU3NOTIOTHIECKUE MapKEPh
aKTUBHOCTU HHAOTeHHOW omuougHoi cucrtembl (DOC) mpu MHTEPAKTUBHOM
B3anMoJIelcTBIH ¢ MHPOpPMaMOHHBIMU 00pa3amu [6]. [IpoBoaumich momgoOHbIe
OKCHIEPUMEHTHI U CO CTYACHTAaMU, U3YYalOMMHA WHOCTPAHHBIN S3bIK [1].

Takum oOpa3oM, BUAUTCS BO3MOXHBIM BBIICTUTh JUHAMUYECKHI
crepeotuni RR-uHTepBasnioB (cnemuduueckue mnapaMerpbl BapuaOEIbHOCTH
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CEpACYHOI0 PUTMA), XapaKTePU3YIOUINH YpOBEHb KOTHUTUBHOW HATPY3KH IS
YTEHUS TEKCTOB C Pa3IMYHBIMU CTPYKTYpHBbIMU ocobeHHocTsiMu [TCC.
CTpyKTypa 3KCIIepuMeHTa

UcnbiTtyemble.  [lnanupyercs  ywyactue  Oosnee 20  CTyIeHTOB
JIMHTBUCTUYECKOTO YHHMBEPCUTETA, HU3YyYarOIINX AHTJIMICKUI  SA3BIK  KakK
WHOCTpaHHbIM. [Ipy 3TOM OJTHa Y4acTh CTyA€HTOB U3y4aeT aHIVIMMCKHUM SA3BIK KaK
NEPBBI MHOCTPAHHBIM, a Apyras 4acTh — KaK BTOPON MHOCTpPaHHBIA (IEPBBIM
WHOCTPAHHBIM $SI3bIKOM SIBJISIETCS HEMEUKHH sA3bIK). Bce HCTbITyeMble SBISIOTCS
HOCHUTEIIIMU PYCCKOTO $I3bIKAa W BJIAJACIOT AHIJIMACKUM SI3bIKOM Ha YpPOBHE
Intermediate wnu Beime. [l MOATBEPKICHHUS YPOBHS AHIIIMKACKOTO SI3BIKA
IIPOBOJUTCS CTAHJAPTHOE TECTUPOBAHUE C IIOMOILNBIO S3BIKOBBIX TECTOB.
JIOMOTHUTENBHBIMA KPUTEPUSIMU OTOOpa SBISIOTCS HOPMaJIbHOE 3pEHUE U
OTCYTCTBHE HEBPOJIOTUYECKUX 3a00JIEBaHU.

Anmnaparypa. 3anuch JBH>KEHUH IJ1a3 MPOBOAUTCS C MOMOIIBIO CUCTEMBI
tpekunra riaz3 SMI HiSpeed, wactora OMHOKYJISIpHOTO Ompoca i KOTOpOH
cocrapisier 1250 I'm, na 6asze IIK ¢ mporpammubsiM obGecnieuenuem SMI
Experiment Suite 360° u 1View v. 2.0.1. CreMKa Ipou3BOIUTCS IS ABYX IJ1a3
(binocular).

Tenemerpus cepAeYHOrO0 PUTMA MPOBOJUTCS C MOMOIIBIO TEXHOJIOTHH
MOOMJIBHON KapJauouHTepBajorpaduu Ha 0a3e CEHCOpPHOM mIaThOpMbI
ZephyrHxM, moOunabHOrO mprIIOKeHHs Stress-monitor xHa 6asze Android u
WutepHeTt-cepBuca cogni-nn.ru.

YciaoBus mnpoBeaeHuss 3KcnepuMeHTa. llepen Havamom mnporuenypsl
NOOpOBOJIBLIEB  3HAKOMSAT C  YCIOBUSIMH  y4dyacThd B  MCCIIEJOBAaHUMU.
OKCIEPUMEHTBI  NPOBOAATCS B CBETJIOM IOMELIEHUUM C  ITOCTOSIHHO
HOJIICPKUBAIOLIUMCS] YPOBHEM OCBEIICHHUSI, C COOIIOACHUEM ITPABUIT OMOITHKHU.

Cxema nposeeHust IKCIIEPUMEHTA.

Ilepsviii 5man — TIpOBEpPKa YPOBHS 3HAaHHs AHIVIMMCKOTO S3bIKa IIO
metoauke Placement test (http://oxfordklass.com/placement-test/). Kaxmomy
YYaCTHHUKY TMpeJIaraeTcsi BbIOpaTh NpaBWIbHBIE OTBETHI Ha 20 BOMPOCOB.
Cnucok BompocoB BKJIO4aeT 20 MyHKTOB C TpeMsi BapuaHTaMU OTBETA: JBa
NYHKTa COOTBETCTBOBaIM ypoBHIO Elementary, tpu mnyHkra — ypoBHIO
Prelntermediate, cemp myHkTOB — ypoBHIO Intermediate, BoceMb MyHKTOB —
yposuio Upper-Intermediate.

Bmopoii sman — peructpaisi Tpa€KTOPUHU JBUXKEHUS TJ1a3 MPU YTEHUU U
3pUTEIBLHOM TOHUCKE OTBETOB Ha BOMPOCHI [JIsi TEKCTOB C MapalieabHOU
perucTpanyend TeJleMEeTPUU CEepACYHOIO0 PUTMA C PA3METKOW 3HAYMMBIX JIJIS
aHann3a COOBITHI.

B nepBoii yacTtu sKCnepuMeHTa Nepes UCHBITYEMbIMU CTaBUTCS 3ajaya
IIPOYUTATh TEKCT U OTBETUTH HA BONPOC IO €ro COJAEPKaHHUIO (CM. BOIIPOCHI B
tabnuue 1). Bo BTOpoii yactu mpeanaraercsa onpeaenuts komuuectBo [ICC B
TEKCTE W ONpPEAENuTh (PAKT HATMUYUS WM OTCYTCTBUS MapKepa Kay3aJbHOCTH.
[Topsimok mpeabsBICHUSI CTUMYJIBHBIX TEKCTOB MPUBEICH B Ta0IUIIE 2.
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Tabnuya 2
Iopsiaok npexbABJIEHUsI CTUMYJIbHBIX TEKCTOB

Ha pucynke 3 mnpuBeieHa WUIIOCTpalUsi CTUMYJIBHOTO MaTepHala,
MPEABSIBIIEMOrO Ha DKpPaHE.

(15) Health Conditions imprOVEd! more babies (15) Health conditions improved, more babies survived in the villages

Survived in the Vl I |ageS Wlth SChOOIS Where with schools where both girls and boys could study.

bOth gIrIS and boys COUId StUdy CkKornbKo NMPUYNHHO-CIeaCTBEeHHbIX cBA3en
coaoep>XXut TEeKCcT?

What is said about babies?
1. they were born
2. they survived

(0] 1 2 3
(15) Health conditions improved, more babies survived in the villages (15) Health conditions improved, more babies survived in the villages
with schools where both girls and boys could study. with schools where both girls and boys could study.
CKonbko NPUYNHHO-CreaACTBEHHbIX CBA3en CkKosnbko NMPUYNHHO-CNEeaACTBEHHbIX CBSA3en
BbIpa>XeHO 3KCNJIMLUUTHO Bblpa>eHO MmMnJIMuUmnMTHO
(c nomoLblo NpPearioros U Coo3oB)? (coto3bl 1 Npeasiorn oTCyTCTBYIOT)?
0 1 2 3 0] 1 2 3

Puc. 3. CrumysibHblii MaTepuad Eye-tracking

HcnpITyeMble YATAIOT CTUMYJIBHBIC TEKCThI B MPOM3BOJIBHOM TeMIie 0e3
nepepeiBa. B IeX TOYHOrO ydeTra BpEMEHH PEIICHHS 3a7adyd B IPaBOM
HIDKHEM YIUIy KaXJOro cliaija TMpeABapUTEIbHO pa3MEUeHbl TPUITEPHBIC
obonactu Bummanus AOIl (area of attention) B ¢dopme cTpenku BOpaBo C
HA/IITUCBIO «CIenyroIuiy. i nepexoa oT TEKyIIEero 3aIaHusl K CIICIYIOMEMY
CTYJIEHTY HEOOXOIMMO TIOCMOTPETh Ha cTpenky B TeueHue 1500 mc. zmenenue
TOPSIZIKA TIPEIBSIBIICHUS CTHUMYJIOB CYIISCTBEHHO CHWXKACT BIUSHHUE (hakTopa
OOy4eHHs Ha pe3yJIbTaThl JKCIEPUMEHTAa M I03BOJIIET TOIYYUTh Ooee
00BeKTUBHYIO OolleHKY BiustHus ThTa [ICC Ha CI0KHOCTh BOCTIPUATHS TEKCTA.

Ha mpemvem 5mane TPOBOAWTCS CPABHHUTEIBHBIN aHAIM3 B
nporpaMmMHoM makete Statistica 10 m Rhythm Service 1.2. Anamusupyercs
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BIMSHUE CTPYKTYypHBIX ocoOeHHocTeld Tekcta ¢ [ICC Ha opraHuzamnmio
JBYKCHHSI B30pa MPHU YTEHUHW M TP OTBETE HA BOIPOC, a TAKXKE XapaKTEPHBIC
ocobennocT putMorpaMmmsl (PI7) mpu paGote co cTuMynaMu Ka)a0ro THIIA.

JlaHHBIE IO TTapaMeTpaMm TJIa30BUTaTeILHON aKTUBHOCTH M3BJICKAIOTCS B
nporpamme SMI BeGaze 3.4 (momyns Event Statistics). [lnan uccrnenoBanus
BKJIFOYAET 3aliCh TPACKTOPWUHU NIBIDKCHHUSI TOUKH B30pa Ha MPOTSKEHUU BCEH
IKCIIEPUMEHTAIBHON TPOOBI, BBIOOp MHGOPMATUBHBIX 30H 3KpaHa (Areas of
Interest — AOI), BwigeneHHe MOKazaTeded TIJ1a30/IBUTAaTEeIbHONM aKTUBHOCTH
(Event Statistics) B AOl Ha BpeMEHHBIX MHTEpBAJNaX, COOTBETCTBYIOIIUX
KaKI0MY cloBy. ['1azonBurarenbHas aKTHBHOCTH OINUCHIBACTCS CIEAYIOIIUMHU
napaMeTpaMu: Hauajao cakkajbl (Mc) (Saccade Start [ms]), IpoAOIKUTETBHOCTD
cakkanpl (Saccade Duration [ms]), okonuanue cakkanbl (Saccade End [ms]),
HavanbHas no3unug X (StartPosition X), HadaneHas nosunust Y (StartPosition
Y), xoneunas no3urusg X (EndPosition X), xoneunas mosuiust Y (EndPosition
Y), ammautyna (yria. en.) Amplitude [°], cpeanee yckopenue (yria. ea. / cex2)
(Acceleration  Average [° / s?]), nukoBoe yckopeHue (yri. em. / cek2)
(Acceleration  Peak [° / s?]), nmkoBoe 3amesieHue (yria. ea. / cek2)
(Deceleration Peak [° / §?]), cpemuss ckopocth (yria. em. / cek) (Velocity
Average [°/s]), nmukoBas ckopocTh (yrir. en. / cek) (Velocity Peak [° / s]),
nuKoBasi ckopocTh B mporieHTax (%) (Peak Velocity at [%]); Hayano duxcanuu
(mc) (Fixation Start [ms]), npoaomkutenbHocTh (ukcanuii (mc) (Fixation
Duration [ms]), okonuanue ¢ukcanuu (mc) (Fixation End [ms]), mosumus X
(Position X), nosumms Y (Position Y), cpennuii pasmep 3pauka mo X (Average
Pupil Size X), cpennuii pasmep 3pauka o Y (Average Pupil Size Y), mucnepcus
(Dispersion). Tlpu aHamu3e MaHHBIX HCKIIOYAOTCS (DUKCAIUH, JTUTCILHOCTD
KOTOpbIX cocTaBisgeT MeHee 80 Mc u 6osiee 600 Mc, MOCKOIBKY Takue hUKCAINH
HE XapaKTEPHBI ISl HOpMaJIbHOTO YTeHus [16].

[TapameTp «BpeMs YTEHUS» BKIIOYAET JUIUTEIBLHOCTh BCeX (pUKcanuii u
CakKaJ MpU YTCHUH CTPOKU. MIHTEepecyeT JOCTOBEpHOE pa3inyue BPEMEHU MpU
YTEHUU TEKCTOB C MapKepaMu Kay3aJbHOCTH U 0€3 HIUX B CPABHEHHUH C TEKCTaMU
oe3 IICC.

JIJIsl OLIGHKW JOCTOBEPHOCTH OTJIWYHN B KOJWYECTBE W JJIMTCILHOCTH
¢bukcammii ucnons3zoBancs U-Kputepuit Manna Yurtau, a takke ANOVA —
OJTHOMEPHBIM  JUCIIEPCHOHHBIA  aHallU3 C TOBTOPHBIMH  HM3MEPEHUSIMH,
NPUMEHSEMBIN, KOorja XOTs Obl OJWH ©3 (PAKTOpPOB HM3MEHSACTCS TI0
BHYTPHUTPYIIIOBOMY TUIaHY.

JIIss  OIEeHKM  JaHHBIX  TEIEMETPUUM  HUCIOJIB3YIOTCS  aJITOPUTMBI
CIEKTPAJIbHOTO  aHalh3a, aJanTUpOBaHHbIE s uccienoBanus BCP:
nepuoorpaMMHubIil MeTof] (rpeodpazoBanue Dypre ([ID) u mepuomorpamma
VYoanua), MeTon OKOHHOro mnpeoOpasoBanus @Pypre, METOA AUCKPETHOTO
BeliBiieT-ipeoOpazoBanus  (JIBII), meTom  HempepplBHOTO  BEHBIET-
npeobpazoBanus (HBII).
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[Ipy Wcnonp30BaHWK MEPUOJOTPAMMHOTO METOJA COTJIACHO MPUHATHIM
pEKOMEHIAIMAM U CTaHAapTaM OLECHHMBAIOTCS CIEAYIOIINE XapaKTEPUCTUKU
BCP:

— TP, mc2

— CyMMapHasi MOIIHOCTh crniektpa PI';

— VLF, mc2

— MOMIHOCTH criekTpa PI' B 061acTi oueHs HU3KUX YaCTOT;

—LF, mc2

— MOIIHOCTH criekTpa PI” B 001acTi HU3KHUX 4acToT;

— HF, mc2

— MOITHOCTH criekTpa PI' B 001acTu BBICOKMX YacTOT;

— LF / HF — cootHomienne MorHocTel cruekrpa PI' B 001acTH HU3KHX |
BBICOKHUX 4acCTOT (K03(P(HUIIMEHT BEereTaTUBHOTO OasiaHca).

IIpu wucnone3oBanum JIBIl ananusupoBamn BPEMEHHYIO JIUHAMUKY
YeThIpeX 4acCTOTHBIX KoMroHeHT: 0,156-0,313 I'm; 0,078-0,156 I'u; 0,039-0,078
I'm; 0,02-0,039 T'u. Ilpu stom nuanazonsl 0,078-0,156 u 0,039-0,078 Iy
VHTEPIPETUPOBAIA COBMECTHO, TaK KaK OHM SIBJSIFOTCA 4yacThro LF nuamnasona.
OTOT METOJ TO3BOJSET OLEHUTh aJEKBAaTHOCTh PEAaKIMU OpraHu3Ma Ha
HArpy3Ky.

Meton HENpepbIBHOIO BEHBIET-IPEOOpa3oOBaHUsI KaK METOJ OIEHKH
(YHKIITMOHATBLHOTO COCTOSIHUSI PETYJATOPHBIX CHCTEM OpraHu3Ma 4YeJloBeKa
WCMOJIB3YETCSI KaK OCHOBHOM TIPM AaHAIW3€ AaMIUIUTYJIHBIX MOIYJISIUAN
CIIEKTPAJIbHBIX KOMIIOHEHT KapJUOPUTMa U KaK JIOMOJHUTEIbHBIA METOJ JJIs
ONpPEACICHUS] TPaHUI] JWAMNA30HOB  CHEKTPAIBHBIX  KOMIIOHEHT  IpHU
WCIOJIb30BaHUU  TIEPUOJOrpaMMHOTIO  Merona. Kpome TOro, BeWBIET-
CIIEKTPOTPAMMBI CIIyKat JOITOJTHUTEIIBHON WJUTIOCTpALMEn
KJIaCCU(PUKAITMOHHBIX KaTETOPUid, BBIJICIICHHBIX NP Hctonb3oBanuu [IBII.

['pannipbl quana3oHOB ISl pacyeTa CIEKTPaJIbHOW IUNIOTHOCTH MOIIHOCTHU
HF, LF nu VLF KOMIOHEHT nNepuoAOrpaMMHBIM METOJIOM OIPEICIISIOTCS
VHJIMBUIYaJIbHO JJISI Ka)XIOTO MCIIBITYEMOTO B COOTBETCTBHM C XapPAKTEPOM
YaCTOTHO-BPEMEHHOTO PACIPEICICHUsI SHEPTUM CHUTHANA, OTPAXXCHHOTO Ha
BEMBJIET-CIIEKTPAX.

CraTtucTuyeckass OILEHKAa JOCTOBEPHOCTH MEKTPYNIIOBBIX OTIMYUHN
MPOBOJIUTCSL TIO KPUTEPHUSIM HEMapaMETPUYECKOM CTAaTUCTUKHU: KPUTEPHi
MexrpynmnoBoro  cpaBHeHus — Kruskal-Wallis ANOVA wu  kpurepuii
Manna-YuTHU )11 IBYX HE3aBUCUMBIX BBIOOPOK.

OMIIUPUYECKUE HCCIECIOBaHUS TOKAa3bIBAIOT, YTO pEIICHUE 3ajad,
AKTyQIM3UPYIOMNX KOTHUTHBHBIC (DYHKIIMH, COMPOBOXIACTCS OCIa0JICHUEM,
CHM)KEHHEM BpPEMEHHBIX M 4YacTOTHBIX mnoka3zateneili BCP. 3Jto moxer
paccMaTpuBaThCA Kak IEPECTPOMKAa CTPYKTYPbl CUCTEMBI HEMPOTYMOPAIBHOU
pPEryJSIIUM CEPACYHOTO PUTMA B CTOPOHY JOMHUHHUPOBAHUSA KOPTHUKAIbHBIX
BIIUSIHAM, WIM KaK HAIlpsKEHUE PErylasSTOPHBIX CHCTEM, CBSI3aHHOE C
aKkTyanu3anuen 00IBIIOro KomndecTBa pecypcoB. Hanbosee 4yBCTBUTEIHLHBIMU
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K BJIMSSHUIO KOTHUTHBHBIX Harpy30K Ha OpraHu3M sBJSIOTCS nokazaTenu SDNN
U MOIIHOCTh CIIEKTpa B HHU3Ko4YacToTHOM jauamazoHe (0,04-0,15 I'm), cambiMm
qyBCTBUTENBbHBIM oOKazajics 0,1 I'm-kommonent. IlomaBnenune LF (0,1T'm)
komrnioHeHTa BCP orpaxaer ycuiumsi, KOTopbsle TpeOyroTcs OT CyObeKTa s
BBITIOJTHEHNS KOTHUTHUBHOW 3aJadd, a BOCCTAHOBJICHHE CIEKTPAIbHOM
MOIITHOCTH BO BpEMs IMEpPHOJIa pacciabiaeHus MOCIe 3aBEPIICHUS] KOTHUTUBHOU
3a7]auu OTpakaeT CTEIEHb MPEANIECTBYIONHX YCHIni [5].
IIpeanosiaraemsle pe3yabTaThbl
C nomompl  OOBEKTHUBHBIX  TNCUXO(DHU3UOJIOTHYECKUX  MapKepOB
IJTAHUPYETCS TO0Ka3aTh, YTO 3ajada 1O BBIABICHUIO MPHYWHO-CIICICTBCHHBIX
CBsI3€H MEXKTy COOBITHSIMH B TE€KCTE€ 3HAYUTEIBHO CIIOXKHEE TSI UCIIBITYEMBIX,
4eM OTBET Ha BOIIPOC IO €ro cojaepkaHuto. Ilpeamonaraercss MakCUMalabHOE
KOTHUTUBHOE HANpPsDKECHUE MPH YTCHWH HMIUIMIUTHBIX CTHUMYJIBHBIX TEKCTOB
(y’Ke 3padok, Kopode CaKKaJbl, OOJIbIIIEe IKCIpecc (hUKCAIUA M CBEPXTMHHBIX
dbuxcanuif). Ilpeamonaraercss TakXke, 4YTO XapaKTEPUCTUKH TEJIEMETPHUH
MOKXKYT BO3pAaCTaHHE YMCTBEHHOM HArpy3Kd IpH padOTe ¢ UMILTAIUTHBIMH
TEKCTaMHU T10 OTHOIICHHUIO K AKCIUIMITUTHBIM TEKCTaM U TEKCTaM 0e3 MPUYUHHO-
CJIEICTBEHHBIX CBS3EH.
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