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Linh vue ki thuit dwoe dé cip

Séng ché dé cap dén mdy do phan xa thinh-van dong, thi-vin dong tw dong dé
thuc hién do phan xa thinh-véan dong, thi-van dong trén ngudi qua dé danh gia muc
d6 cang thang than kinh tam ly.
Tinh trang k§ thuit ciia sang ché

Trong cudc séng, con nguoi ludn ludn phdi lao dong, lam viée, hoc tap, trong
qué trinh d6 gdy ra khong it nhitng cang thing vé mat thdn kinh tam ly. Chinh vi
véy, viéc danh gid nhitng tdc dong cua qud trinh lao ddng, 1am viéc, hoc tép théng
qua nhitng kiém tra do mirc d¢ cing thang than kinh tdm ly d& dua ra cac kién
nghi, giai phap dé thay dbi, phong tranh cac tac dong khong mong muén cia qua
trinh lao ddng, 1am viéc, hoc t4p mang mdt y nghia rat quan trong trong cudc séng

Viéc thuc hién cac k¥ thuét danh gia mirc d9 cang thing thin kinh tam ly trude
cac tac dong bén ngoai dugc thuc hién bang nhiéu phuong phap vi du nhu: kiém
tra tri nhé sb, tri nhé hinh, do phéan xa thinh-van dong, thi-van dong,... Tuy nhién
cac phuong phép do déu dua vao tinh chil quan, quyét dinh chu yéu & nguoi lam
k§ thuat, mét sb phuong phap dugc thuc hién bang thiét bj do mang tinh khach
quan hon, nhung cac thiét bi do con thi céng, thiéu chinh x4c. Trong sb cac
phuong phap thuc hién bang thiét bi do, phuong phap do phan xa thinh van dong
va thi van dong mang tinh khach quan va dem lai két qua chinh xé4c hon ca.

Thuc trang k¥ thuét do phéan xa thinh van déng va thi van dng trén thé gigi dac
biét & Viét Nam hién nay con ton tai rat nhiéu han ché, khé khin vé thiét bi, tinh
chinh xé4c nén chwa phd bién. Chinh vi viy ching t3i da nghién ctru, sang ché ra
mdy do phan xa thinh-vén dong, thi-van dong tu dong nham khéc phuc nhitng han
ché, khé khan trong viéc thuc hién k¥ thuat do phan xa thinh-van dong, thi-vén
dong hién nay.

Co s& khoa hoc va nguyén ly cta k¥ thuét do phan xa thinh-van dong, thi-van

ddng dugc trinh bay dudi day.
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Phadn xa:

Phan xa la nhiing phan g ciia co thé ddi vdi kich thich cta moi trudng bén
ngodi cling nhu bén trong cta co thé, phan tng nay duoc thuc hién thong qua hé
than kinh trung uong.

Thoi gian phdn xa:

Thoi gian tir khi kich thich tic dong dén khi phan xa xay ra duoc goi la thoi
gian phan xa hay thoi gian tiém tang phan xa.

Thoi gian phdn xa thi-vin djng:

Thoi gian phan xa thi-vin dong 13 thoi gian tinh tir khi bt diu c6 kich thich thi
gisc dén khi ¢ phan tmg tra 161 bdng van dong, hay 13 thoi gian bét dAu phat hién
tin hiéu 4nh sang t6i khi c6 phan umg ngit tin hiéu; don vi tinh bang mili gidy(ms
hay milisecond).

Thoi gian phdn xa thinh-vin dong:

Thoi gian phan xa thinh-van dong 13 thoi gian tinh tir khi bt dau c6 kich thich
thinh gidc dén khi c6 phan tmg tra 11 bang van ddng, hay 1a thoi gian bét dAu phat
hién tin hiéu 4m thanh t6i khi ¢6 phan ung ngit tin hidu; don vi tinh bang mili
gidy(ms hay milisecond).

Nguyén ly do va danh gia:

Viéc do va danh gia thoi gian phan xa thinh-van ddng, thi-vén dong dua trén
nguyén ly cac giai doan ciia mét cung phan xa. T4t ci céc loai phan xa, di 1a phan
xa don gian hay phirc tap, mdi phan xa déu phai c6 mét cung phan xa tuong (mg.
Cung phan xa phan xa thinh-van dong, thi-vén dong bao gém 5 yéu t6:

+ Thu quan: Déi véi phan xa thi-van dong, kich thich co quan cdm thu la thi
giac béng anh sang. péi veoi phén xa thinh-vdn ddng, kich thich co quan cam thu la
thinh giac bang 4m thanh.

+ D4y than kinh huéng tdm: Din truyén xung thin kinh theo diy than kinh cam
giac.

+ Trung uong than kinh: Phén tich va tdng hop céc xung than kinh & trung khu

than kinh cam gidc-vén dong.
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+ Day than kinh ly tdm: Dén truyén xung than kinh theo dy than kinh vén
dong.

+ Co quan thyc hién: Van dong tra 10i bang co tay.

Phuwong phdp xdc dinh:

Dung cu va phuong tién:

- Chuin bj phuong tién do:

+ Méy do thoi gian phan xa ti don vi phan nghin gidy (ms) hozc phin mém do
tréc nghiém tim sinh 1y c6 bg do thoi gian phéan xa thinh-véan dong, thi-van dong;
d0 chinh xéc phai dam bdo 1-5%ms.

+ Tin hiéu kich thich (4nh séng, 4m thanh) vira phai (khong dudi hodc qua
ngudng). '

+ Thiét bj ghi thoi gian phai cling dong thoi kich thich téc dong véi phan 1mg
tra 101.

+ Khoang céch thoi gian phét céc tin hiéu tir 3 dén 5 ms.

Diéu kién dé thuce hién thir nghiém:

- Chuén bj vi tri do: Vi tri do dugc dam bao yén tinh, kin ddo, 4nh sang vira dd
khoang 300lux tr¢ 1én.

- Chuén bj dbi turong: D4i tuong ngdi thoai méi, tap trung chi ¥ cao do, khong
phén tan tu tudng.

+ Khi thuc hién thir nghiém bing may do thdi gian phan xa thi déi tuong dbi
dién véi nguoi do (dé tranh nhin thay thao téc khi bAm may).

+ Khi thuc hién thr nghiém béng phdn mém trén may tinh thi ddi tuong ngdi
ddi dién véi méy tinh.

Cdc budc tién hanh.:

Ghi cac thu tuc hanh chinh.

Ho, tén, tudi, gidi, tudi nghd, trinh d6 van héa, cong viéc va diéu kién lam viéc.

- Ghi thdi gian thuc hién thir nghiém: 7 gig, 16 gio,...

- Ghi thoi diém thuc hién thir nghiém:

+ Truéc ca lao dong, giita ca lao dong, sau ca lao dong.
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+ Trudce gid hoc, sau gio hoc.

Giéi thiéu va huéng dan cach lam:

Yéu cau dbi twong tdp trung cht y cao dd va dam bao thoi gian phén tng
nhanh, chinh x4c t6i muc t6i da — chém phat hién tin hidu 1a phai tra 11 ngay va
chuan bi tinh than tra 1&i tiép tin hiéu tiép theo.

Do thai gian phan xa thinh-van dong, thi-van dong don gian:

- V6i may do thoi gian phan xa: Khi chdm phat hién tin hiéu (vi du khi dén
mau dé chém bét sang hoic tiéng 4m thanh “tit” phat ra) 1a phai tra 1o ngay (bing
cach 4n nat ngét tin hi¢u va chuén bj tinh than tra 16 tiép tin hiéu sau.

- Véi phdn mém do tric nghiém tAm sinh 1y c6 b do thdi gian phan xa thinh-
van d6ng va thi-vin dong: khi xuét hién mAu d6 trén man hinh vi tinh hodc loa phat
ra tiéng “tit”, ddi twong bAm nhanh vao nit chudt tréi,... va chudn bj tinh thin tra
16 tiép tin hiéu sau.

Do thoi gian phan xa thinh-vén dong, thi-van dong phirc tap:

- Véi may do thoi gian phan xa: M4y ¢6 nhidu dén véi mau sic khac nhau, loa
c6 nhidu 4m thanh khac nhau vé phat sang timg dén, phat tirng loai 4m thanh (“tit”
hodc “t&” hodc “tit” “tit”), khong theo quy ludt nhit dinh. Déi tugng phai lya chon,
chi ngét tin hiéu khi xudt hién 1 loai dén mau hodc chém nghe thay 1 loai 4m thanh
theo quy luét nhét dinh. Vi du khi chém phat hién tin hiéu den mau d6 hodc 4m
thanh 14 phai tra 16i ngay (4n nit ngit tin hiéu); con khi xuét hién dén méu vang
hodic mau xanh thi khong ngét tin hiéu hoic nang cao hon thi khi xuét hién dén c6
mau dé hodc xanh hodc vang thi 4n vao cdc nit ¢4 miu doé hodc xanh hodc vang
tuong tmg dé ngét tin hiéu. Hodc theo quy dinh 13 khi chém nghe thdy tin higu “tit”
“tit” thi phai tra 10i ngay (bing cach 4n nut ngit tin higu) va chuan bi tinh than tra
101 tiép tin hiéu sau.

- Vé6i phan mém do trdc nghiém tam sinh 1y c6 bd do thdi gian phan xa thinh-
van dong, thi-van dong. Phin mém s& xuit hién timg dén trén man hinh vi tinh
mau xanh ho#c d6 hodc phat ra nhiéu 4m thanh khac nhau (“tit” ho#ic “t&” hodc

“tit” “tit”) va phét timg loai am thanh, khong theo quy luat nhat dinh. Yéu céu d6i
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tugng phai lwa chon bim vao nit chudt phai hay chudt trai tiy theo mau dén xuit
hién trén man hinh hoic loai 4m thanh duoc quy dinh trudc xudt hién (vi du nhur
tiéng “tit” “tit”). Khi chém xuét hién dén do trén man hinh vi tinh thi bdm nhanh
vao nut chudt tréi, con khi man chinh xuét hién dén xanh thi bAm nhanh véo nut
chuét phai, khi phét hién tin hiéu 4m thanh thi bAm véao chudt trai dé tra 1o ngay va
chudn bj tinh than tra 16i tiép tin hidu sau.

Cho doi tuwgng lam thir:

Khoang 3 dén 5 14n, cho t6i khi dbi tuong hiéu 13, thao tac thuin thuc va lam
ding theo yéu ciu méi tién hanh 1am thtr nghiém chinh thirc.

Tién hanh lom thir nghiém chinh thirc:

- Str dung méy do thoi gian phan xa: Cho d6i twong lam theo quy trinh da
huéng dén 10 1an, tinh gia trj trung binh.

- Sir dung phan mém do tric nghiém tdm sinh Iy c6 bd do thoi gian phan xa
thinh-van dong, thi-van dong. Phin mém s& tu ddng khdi dong quy trinh do 10 lan,
tinh gia tri trung binh.

Ghi chu:

- Ghi chti ctia can bd do: Sau khi lam thir nghiém ghi nhan xét vé thai do hop
tAc va cam gidc chu quan ciia d6i tugng sau ca lao dong vé& ning xuit, trang thai
stic khoe ( mét mdi, binh thudng, tinh tdo,...).

- Thoi diém do:

+ Pé danh gia kha ning phan xa nhanh cham: do vao khoang 9-10 gid.

+ P& danh gi4 cang thing than kinh trong lao déng: Po trudc lao déng, trong
lao dong va sau lao dong.

Ky thuét do phan xa thinh-van ddng, thi-van déng hién nay c6 mét sé han ché
nhu sau:

Déi v6i mdy do thoi gian phan xa:

Thiét bi str dung 3 loai dén hoic 1 dén 2 loai 4m thanh khac nhau, k§ thuét vién
phai bAm vao timg niit twrong mg dé dén hién thi, hoic 4m thanh phét ra cho doi

tuong thyc hién k¥ thuat. D4n dén thiéu chinh x4c trong thyc hién k§ thudt va dénh
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gia két qua. Mit khac sau mdi 14n lam phai ghi lai két qua va sau d6 méi tinh trung
binh cac 1an do. Thiét bi con cdng kénh, phai cim dién méi st dung dugc. Trong
qua trinh thuc hién k¥ thudt véi phan xa thi-van dong, dbi tuong phai tap trung vao
nhiéu diém sang din dén phan tan thj giac lam giam tinh chinh xac. Sau khi giai
thich phuong phép 1am va thiét 1ap chuong trinh phai cin ngudi giam sat méi thuc
hién dugc. Hién nay phai nhip mua & nudc ngoai, kinh phi 16n nén chua phd bién
¢ Viét Nam.

Déi v6i phdn mém do trdc nghiém tam sinh Iy ¢é bg do thoi gian phan xa
thinh-vdn dong, thi-vdn dong:

Phin mém st dung 2 loai 4nh sang mau khac nhau va 2 dén 3 loai Am thanh
khéc nhau, phin mém s& tu dong chay theo quy trinh ngiu nhién va tu tinh trung
binh két qua. i tuong lam k§ thuét sir dung chudt chi chi ¢é 2 nut trai hosc phai
va 1 ntt bAm dé ngét Am thanh, néu nhu doi héi ¢6 nhidu mau hoac am thanh hon
thi khong thé lam dugc. Trong qué trinh thuc hién ky thudt véi phan xa thi-van
dong, ddi tuong phai tap trung vao nhiéu diém séng din dén phan tan thi gi4c lam
giam tinh chinh xac. Khi thuc hién k¥ thuat con phai mang theo may tinh cdng
kénh, c6 nhiéu liic phai cim dién méi st dung duoc, qua trinh giai thich cho dbi
twong 1am k§ thuat con phirc tap nhét 13 di v&i nhimg dbi tuong c6 kién thie vé
may tinh han ché. Hién nay phai nhip mua & nudc ngoai, kinh phi 16n nén chua
phd bién & Viét Nam.

Bén chit k§ thuét cia sing ché

Dé khéc phuc nhiing han ché ctia may do thdi gian phan xa hién hanh ciing
nhu phin mém do tric nghiém tam sinh ly c6 by do thdi gian phan xa thinh-van
dong, thi-van dong, sang ché d& xudt thiét bi do thoi gian phan xa thinh-véin dong,
thi-vén dong tu dong.

Thiét bi do thoi gian phan xa thinh-van dong, thi-vin dong tu dong theo
sang ché hoat dong dwa trén phuong phép do clia cac ki thuat hién hanh, c6 thém
mét s6 cc chuong trinh méi dé danh gia thoi gian phan xa phong pht hon, gon

nhe, d& co dong do sir dung pin sac, sir dung don gian, d& nang cap, chi phi gia
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thanh ré d& 1am ra mot thiét bj khong 16m, sau khi giai thich phuong phép lam va
thiét 14p chuong trinh thiét bj hoan toan ty dong khong cin su can thiép ciia ngudi
lam ky thuét trong qua trinh gidm sat tinh toan, phén tich két qua. Trong qua trinh
thuc hién k§ thuét do thoi gian phan xa thi-van déng, doi tugng chi can tap trung
vio mot diém sang duy nhat nén khong bi phén tan thi giac.

Theo mdt phuong 4n, séng ché dé xuét thiét bi do thoi gian phan xa thinh-van
dong, thi-van dong tw dong bao gdm mach diéu khién (1), man hinh hién thi (2),
ngudn DC (3), pin (4), cong tic ngudn (5), cum cong tic nhin nha (6), loa (7), dén
led (8), trong do6:

mach didu khién (1) dugc két ndi d& nhan tin hiéu va diéu khién cac bd phéan
nhu cum céng tic nhin nha (6), loa (7), dén led (8), luu trir va thuc hién céc
chuong trinh do va hién thi két qua do 1én man hinh hién thi (2),

cum c6ng tic nhin nha (6) gdm cong tic chon chirong trinh (6a), céng tic khéi
dong chuong trinh/tit loa (6b), cac cong tic tit dén (6¢c, 6d, 6€) theo mau anh sang
phat ra tir dén led (8).

MO ta vin tit cdc hinh vé

Hinh 1 1 so db cu tao cua thiét bi do thoi gian phan xa thinh-van ddng, thi-
vén dong tu dong theo sang ché.
Mo ta chi tiét sang ché

Sang ché s& dugc mé ta chi tiét c6 dya vao hinh v& kém theo. Nhu dugc thé
hién trén Hinh 1, thiét bj do thoi gian phan xa thinh-vdn dong, thi-van dong tu
dong theo sang ché bao gém mach diéu khién 1, man hinh hién thj 2, nguf“)n DC 3,
pin 4, cong t&c ngudn 5, cum cong tic nhin nha 6, loa 7, dén led 8.

Mach diéu khién 1 dugc két nbi dé nhan tin hidu va diéu khién cac bd phan nhu
cum cong tdc nhin nha 6, loa 7, dén led 8, luu trir va thuc hién céc chuong trinh do
va hién thi két qua do 1én man hinh hién thj 2.

Cum cbng tic nhin nha 6 gdm cong téc chon chwong trinh 6a, cong tic khoi
dong chuong trinh/tit loa 6b, cdc cong tc tit dén 6¢, 6d, 6e theo mau anh sang

phét ra tir dén led.
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Pé van hanh thiét bi, du tién bat cong tic nguén 5, thiét bj s& dugc cé'\p dién tur
ngudn DC3 hodc pin 4. Man hinh hién thj 2 s& hién thi c4c chuong trinh do. Tiép
theo, ngudi ding sit dung cong tic 6a dé chon chuong trinh do va khéi dong
churong trinh d4 chon bing cac nhan cong tic 6b.

Khi ngudi dung chon va khéi dong chuong trinh do thi vin déng, mach didu
khién 1 diéu khién dén led 8 phat ra 4nh sang v6i mau ngau nhién. Theo phuong an
dugc thé hién & ddy, dén led 8 s& phat ra ba mau ngdu nhién. Céc cong tic tit dén
6¢, 6d, 6e dugc thiét ké c6 mau tuong Umg v4éi mau cua dnh sang phat ra. Nguoi
dung khi nhin thdy 4nh sédng phat ra tir dén led 8 s& nhin cong téc tt dén c¢6 mau
tuong ing. Mach diéu khién 1 s& xéc dinh thoi gian do phan xa thi vin déng 1a thoi
gian dugc tinh tir khi dén phat ra 4nh sang dén lic 4n cong téc tit dén. Qua trinh
nay duoc 1ap lai mot s6 1an va tinh gia tri trung binh. Két qua thi van dong trung
binh va timg 13n do dugc hién thi trén man hinh hién thi 2.

Khi ngudi ding chon va khéi dong chuong trinh do thinh vén dong, mach diéu
khién 1 diéu khién loa 8 phét ra &m thanh. Ngudi ding s& &n cong téc 5b dé tit loa.
Thoi gian do phan xa thinh van ddng dugc tinh tir khi loa phat ra 4m thanh dén ltc
4n cong tic tat loa. Qué trinh nay duoc lip lai mot sb 14n va tinh gid tri trung binh.
Két qua thinh van dong trung binh va timg 1an do duoc hién thi trén man hinh hién
thi 2.

Cac qua trinh do thi vén dong va thinh vin dong duoc tién hanh dan xen ngau
nhién d& dam béo tinh khach quan.

Hiéu qua dat dwoc cha sang ché

Vi du thuc hién k¥ thuat do thoi gian phan xa thinh-van ddng, thi-van dong dé
danh gia mirc d6 cing thing than kinh tdm 1y trong va ngoai ca lao dong & mot
cong nhan dang lam viéc trén cdt dién.

Viéc danh gia cong nhén trong ca lao dong dang lam viéc trén cét dién 12 diéu
khong thé véi may do thoi gian phan xa hodc phan mém do tric nghiém tdm sinh

1y c¢6 bd do thoi gian phan xa thinh-van dong, thi-van dong tich hop trén may tinh
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do céc thiét bj nay tuong dbi céng kénh, dit ¢6 dinh méi sir dung duoc, rit khé dé
cong nhén c6 thé thuc hién ky thuat trong ca lao dong,.

Nhung véi thiét bi nhé gon, di dong cua chiing t6i, viéc thuc hién ky thuit do
thoi gian phén xa thinh-vén déng, thi-van dong dé danh gid mirc do cing thing
than kinh tdm ly trong va ngoai ca lao dong & mét cong nhén dang lam viéc trén

cOt dién hoan toan thuc hién duge.

-10-
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Yéu cdu bao hd

1. Thiét bi do thoi gian phan xa thinh-van dong, thi-van dong tuy dong bao gf)m
mach diéu khién (1), man hinh hién thi (2), ngudn DC (3), pin (4), cong téc ngudn
(5), cum cong tic nhan nha (6), loa (7), dén led (8), trong d6:

mach diéu khién (1) dugc két ndi dé nhan tin hiéu va diéu khién céc bd phan
nhu cum céng tic nhin nha (6), loa (7), dén led (8), luu trit va thuc hién céc
chuong trinh do va hién thi két qua do 18n man hinh hién thi (2),

cum cong téc nhan nha (6) gdm cong tic chon chuong trinh (6a), cong tic khéi
dong chuong trinh/tét loa (6b), cc cong tic tit dén (6¢, 6d, 6¢) theo mau anh sang
phat ra tir dén led (8),

khi chon va khéi dong chuong trinh do thi van déng, mach didu khién (1) diéu
khién dén led (8) phat ra 4nh sdng v&i mau ngiu nhién, ngudi ding khi nhin thiy
anh sang phat ra tir dén led (8) s& nhén cong téc tit dén c6 mau tuwong tng (6¢, 6d,
6e), mach diéu khién (1) s& x4c dinh thoi gian do phan xa thi van dong la thoi gian
dugc tinh tir khi dén phat ra anh sang dén lic 4n céng tic tit dén (6¢, 6d, 6¢), quéa
trinh nay duoc lap lai mot s6 14n va tinh gia tri trung binh va két qua thi van dong
trung binh va timg 14n do dwoc hién thi trén man hinh hién thi (2),

khi chon va khéi dong chuong trinh do thinh van déng, mach diéu khién (1)
diéu khién loa (8) phét ra 4m thanh, ngudi dung 4n cdng téc (5b) dé tit loa, thoi
gian do phan xa thinh van dong dugc tinh tir khi loa phat ra 4m thanh dén lac 4n
cong thc tat loa, qua trinh nay dugc 1ap lai mét sb 14n va tinh gia tri trung binh va
két qua thinh van dong trung binh va timg 1in do duoc hién thi trén man hinh hién

thi (2).
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Hinh 1

Nguon DC 8,4V 2,4A (3)

w|lm
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Pin (4) | -

Cong tac (5) |37

Den led (8)

Man hinh hién thi
(2)

Mach diéu khién
(1)

—_ll= | Loa(7)
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