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1. PAT VAN PE

Hién nay, qua tai bay 1a mot trong nhitng yéu t6 nguy hiém nhét trén chuyén
bay d6i voi phi hanh doan cac may bay chién dau hién dai [1]. Van dé nay trd nén
dic biét thoi su ké tir khi luc lugng Phong khong - Khong quéan Viét Nam tiép nhén
cac may bay chién dau thé hé thir 4, co thé cho phép bay véi dai lugng qua tai bay
16n (trén 7G), trong khoang thoi gian dai (hang chuc gidy) va téc d6 ting nhanh (dén
3-4 G/giay) [2, 3]. Tuy nhién hién nay & cac don vi Quan ching Phong khong-
Khong quan chua dugc trang bi phuwong tién chuyén dung va chua co ché do tap
luyén chdng qua tai cho phi cong quan sy ma méi chi ¢ cac bai tap hd trg voi cac
ky thuat thang quay, du quay va vong quay tru.

Céc qubc gia trén thé gioi dang ap dung ché do tap luyén cho hoc vién va phi
cong quan sur chbng lai qua tai bay bang may ly tam [4]. Tuy nhién phuwong phap
nay tiéu tén chi phi 16n va khéng hop ly cho tap luyén thudong xuyén. Ngay nay
phuong phép tap luyén nhiéu trién vong la dung may kiém tra cong thai hoc qua tai
bay Statoergometric [5, 6]. O Trung tam Nhiét doi Viét - Nga hién di trang bi may
mo phong cong thai hoc qua tai bay nhung van chua c6 nghién ctru ndo vé ché do
tap luyén cho phi cong nham tang cuong sirc chiu dung véi qué tai bay.

Trong bai bao nay ching t6i dat muc tiéu nghién ctru 1a xac dinh bién doi strc
co tinh va mot sd chi s6 tim mach, ho hép sau khi thuc hién mot s6 ché do luyén tap
chéng lai qua tai trén may mo phong cong thai hoc qua tai bay & hoc vién phi cong
quan sy (HVPCQS) Viét Nam.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

Nghién ctru dugce tién hanh tai Khoa Y hoc Hang khong yé Vii tru - Hoc vién
Quén y Kirov, Lién bang Nga trong thoi gian tir thang 5/2021 dén thang 11/2021.

Trong qué trinh nghién ctru da c6 sy tham gia cua 58 HVPCQS Viét Nam d6
tudi tir 20 dén 28 tudi 1a hoc vién Hoc vién Vi try quin sy Mozaiski va Hoc vién
Quén y Kirov, Lién bang Nga. Cac ddi twong dwoc chia ngau nhién vao 4 nhom:
Nhom 1 gdm 14 ngudi; nhém 2 gdm 15 nguoi; nhém 3 gém 15 ngudi va nhom 4
gom 14 ngudi.

2.2. Cac nghiém phap va cic chi s6 nghién ciru

- Nghiém phap mo phong qué tai Statoergometric 5 cip do: dugc tién hanh
theo chuong trinh cia may «Statoergometric EU» do cong ty TNHH «Konstel»
(Moskva) san xudt, dua trén thiét 1ép trinh ty tang dan luc dap hai chan dé dat mirc
120, 160, 200, 240, 280 kg v6i thoi gian duy tri & mdi mirc 1a 30 gidy [7] twong
duong vdi cac muc thanh tich 1, 2, 3, 4, 5.
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- Nghiém phap Stanghe: Po thoi gian nhin thd sau khi hit thé 3 1dn va sau %
hoi thd hit vao. Trude khi thi nghiém can do mach hai 1an trong 30 gidy. Dung kep
mili hoac dung ngén tay véo miii ngan khong cho hoi théd qua miii. Ghi lai thoi gian
nhin thd bang dong hd bam gidy. Khi nao dbi tuong thd lai thi ngimg dém gidy va
do mach kiém tra. Két qua dugc danh gia nhu sau:

Duéi 40 gidy: khong dat yéu cau. Tir 40-50 gidy: dat yéu cau. Trén 50 gidy:
tot. Néu nhip tim tang qua 1,2 lan so v6i ban dau chung té co thé dap ung khong tot
v6i tinh trang thiéu oxy [10].

- Nghiém phap Gench: Do thoi gian nhin thd sau khi tho ra. Danh gia két qua:
Dudi 35 gidy: khong dat yéu cau. Tur 35-40 dat yéu cau. Trén 40 gidy: tot [10]

- Bo mach dép trong thoi gian 1 phat bang viéc bat mach quay, huyét ap gdm
huyét ap tim thu va huyét 4p tim truong duoc do bang huyét ap ké thuy ngan trude
va sau khi lam nghiém phdp trén mady md phdong cong thai hoc qua tai. Mach va
huyét ap trong qua trinh kiém tra dugc do bang may do nhip tim va huyét ap dién tir
tu dong da duoc lap dat trén may Statoergometric.

2.3. Cac giai doan nghién ctru
a) Giai doan 1: Kiém tra dau vao gdm 3 budc

Budc 1: Tét ca ddi twong duoc tién hanh kiém tra chiic ning ho héap, tuan hoan
thong qua do thoi glan nhin thé bing nghlem phép Stanghe va Gench, do nhip tim,
huyét 4p gdm huyét ap tim thu va huyét ap tdm truong bang huyét ap ké thiry ngan.

Budce 2: Tlen hanh nghiém phap do qua tai trén may statoergometric c6 di kem
kiém tra cac chi s6 nhip tim va huyét 4p trong qua trinh thuc hién nghiém phap.

Budc 3: Kiém tra lai thoi gian nhin thd bang nghiém phéap Stanghe va Gench,
nhip tim, huyét ap sau khi thuc hién nghiém phap trén may mo phong qué tai bay.

b) Giai doan 2: Tién hanh céc ché do tap luyén

Sau khi nhitng nguoi tham gia dugc phan chia ngau nhién vao 4 nhém, ho sé&
budc vao giai doan tap luyén va tién hanh cac cheé do khac nhau trén may mo phong
qua tai bay Statoergometric. Mdi ngudi s& c¢6 tong s6 10 1an tap luyén trong d6 5 lan
tap dau tién duoc tién hanh lién tuc hang ngay va 5 lan tip sau s& tién hanh khac
nhau ¢ tung nhom:

Nhom 1 cach nhau 3 ngay méot 1an tap. Nhom 2 cach nhau 2 ngay mét lan tap.
Nhom 3 cach nhau 1 ngay mot 1an tip. Nhom 4 tap 5 budi cudi hang ngay.

Cac bai tap duoc dua ra dua trén muc thanh tich dat dugc ¢ giai doan dau do
trén may moé phong qua tai bay Statoergometric 5 cap do.

Nhing ngudi tham gia dat mirc 2 va 3 sé tién hanh theo ché d6 kéo dai 5 pht:
bao gom 3 luot gilt & cidc muc lyc ting dan tir 120 1én 160 kg, modi mirc phai giit
trong 20 gidy lién tuc, gitra cac lugt nguoi tham gia dugc nghi 60 gidy.
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V6i nhitng nguoi tham gia dat mic 4 va 5 s€ tién hanh tap luyén theo ché do
kéo dai 5 phut: bao gdbm 4 luot giit & cac muc lyc ting dan tir 120, 160, 200, 240 kg,
moi mirc phai giit trong 15 gidy lién tuc. Gifta cac luot tAp ngudi tham gia dwgc nghi
60 giay (bang 1).

Bang 1. Cac budc tap theo timg chuong trinh dya trén thanh tich ban dau

Cac

budc

tap| 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Chuong
trinh

Téng muc
tai trong
phai gilt
(kg)

120 | 160 | 200 | 240 0 120 | 160 | 200 | 240 0 120 | 160 | 200 | 240

Thoi gian
phai gilt
(gidy) voi
nguoi khoe

15 15 15 15 60 15 15 15 15 60 15 15 15 15

Thoi gian
phaigit | 5, | 5 | g 0 |60 | 20| 20| o 0 |60 | 20]20] 0 | o
(gidy) voi
nguoi yeu

¢) Giai doan 3: Kiém tra dau ra

Sau qua trinh tap luyén ngudi tham gia s& tién hanh cic ndi dung gidng nhu giai
doan 1 d¢ so sanh cac chi so sau khi tién hanh céac che do tap luyén khac nhau. Tong
thoi gian d6i tuong tham gia nghién ctru theo tirng nhom s€ kéo dai tir 12 dén 25 ngay.

2.4. Xir Iy s6 liéu

Dé xir 1y 6 liu, st dung phan mém STATISTICA 12.0. So sanh giita cac
nhom duoc tién hanh dya trén tinh todn theo ti€u chuén kiém dinh phi tham so t-

Student v6i cac nhom khac nhau. Néu so sanh cing nhém sir dung tiéu chuan kiém
dinh phi tham s6 Wilcoxon.

2.5. Pao dirc trong nghién ciru

Pbi tuong tham gia nghién ctru mot cach tu nguyén. Nghién ciru dugce tién
hanh tudn theo cac chuan myc dao dirc va cic quy tic tmg xu, hanh vi trong hoat
dong khoa hoc. Két qué dugc cong bd mdt cach trung thuc, cong khai minh bach.
Nghién ciru d3 dugc thong qua hoi ddng y dirc cia Hoc vién quén y Kirov.

3. KET QUA VA BAN LUAN
3.1. Két qua kiém tra trén may mé phéng qua tai bay Statoergometric

Nhirng ngudi tham gia duge chia mét cach ngau nhién vao cac nhom. Két qua
vé thanh tich thu dugc ban dau trudc qua trinh tap luyén gitra cac nhom khoéng co su
khac biét. Sau qua trinh tap luyén & tat ca cac nhom sirc bén co tinh chi dudi déu
dugc nang cao, khic biét co y nghia thong ké (bang 2).
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Bang 2. Thanh tich tdp luyén trén may Statoergometric cia HVPCQS Viét Nam
(s0 nguoi)

Mtrc qua tai Thanh tich ban dau Thanh tich sau tap luyén
Nhom 160 200 240 280 200 240 280
kg kg kg kg kg kg kg
Nhém 1 (12 ng) * 1 7 2 2 2 4 6
Nhém 2 (15 ng) * 3 8 2 2 0 4 11
Nhom 3 (19 ng) * 4 9 3 3 0 5 14
Nhom 4 (12 ng) * 3 5 2 2 3 6 3
Tong (58 ng) 11 29 9 9 5 19 34

Chii thich: So sanh giita cac nhom dwoc tién hanh dua trén tinh toan theo tiéu
chuan kiém dinh t-Student. *p < 0,001.

Trudc qué trinh tap luyén, sé ngudi tham gia dat thanh tich mac 2 (160kg)
chiém 19%, murc 3 (200 kg) chiém 50% va muc 4 (240 kg) va muc 5 (280kg) déu
chiém 15,5% & mdi muc. Sau qué trinh tap luyén sé nguoi tham gia dat mirc 3 chi
chiém 8,6%, mirc 4 chiém 32,8% va muc 5 chiém 58,6%. O nhém 1 sau tap luyén
thanh tich 2 muc 4 va 5 chiém t6i 83,3 % s6 ngudi tham gia. O nhém 2 va nhém 3
sau tap luyén 100% ngudi tham gia dat thanh tich muc 4 va mic 5. O nhém 4 sau
tap luyén ti 1 nguoi tham gia dat mirc 4 va 5 chi chiém 75%.

Theo két qué thu dugc trén hinh 1, nhém 2 va nhom 3 c6 thanh tich tdt nhat,
nhom 4 c6 thanh tich thap nhat. C6 thé két luan rang tat ca cac hinh thirc luyén tap
déu mang lai hidu qua ting cudng sitc bén co tinh, tuy nhién hiéu qua hon ca dugc
thdy & ché do luyén tap c6 xen k& 1 hodc 2 ngay nghi.

Truwéc tap luyén Sau tip luyén

14 1 # Mitc 2
12 1 9 uMﬁC3
10 - 3 o
g 7 f # Muc 4

f 5 EMic 5
e 4
4 17§
, LAE
0 ¥ ::: i E S

Nhom Nhém Nhom Nhom Nhom Nhom Nhom Nhom
1 2 3 4 1 2 3 4

Hinh 1. Thanh tich trudc va sau tép luyén trén may mo phong qua tai bay
Statoergometric theo nhom (s6 nguoi)

Chii thich: So sanh gitta cac nhom duoc tién hanh dua trén tinh todn theo tiéu
chuan kiém dinh t-Student. *p <0,001.
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3.2. Két qua danh gia tin s6 tim

Chi s6 nhip tim ban dau trude luyén tip & cac nhém nghién ctru khong co su
khac biét so vdi gia tri trung binh chung ctia toan b nguoi tham gia (hinh 2).

165 % = Trudc tap
155
SN Nhom 1
145 .. I Q -
135 /NN
125 O~ ___ Nhom2
115 y \
Nhém 3
105
95
. / _ Nhom4
75 L
65 T T 1
Tanso tim  Tin s tim ¢ mitc  Tin sé tim ngay
ban dau qua tai toi da sau ging sirc

Hinh 2. Bién d6i tan s tim tai thoi diém kiém tra trén may mo phong qua tai
Statoergometric trudc va sau qua trinh tap luyén (nhip/phut)

Chii thich: So sanh gitta cac nhom duoc tién hanh dua trén tinh todn theo tiéu
chuan kiém dinh t-Student. *p <0,05; **p <0,01.

Véi nhém 1, & muc qua tai téi da, chi sb nhip tim ngang bang véi khi ddi
chiéu véi gia tri trung binh chung trude luyén tap. O nhom 2, 3 va 4 & mic qua tai
t6i da, tan s tim ting cao hon gia tri trung binh chung trudc luyén tap l1an luot 1a
5,6%; 12,4% va 7,3%. Y nghia théng ké duoc thiy & nhom 3 (p < 0,01) va nhom 4
=<0 05) Tan sb tim ngay sau ging strc t6i da ¢ nhom 1, 2 va 3 khong khac biét so
Vi tan s6 tim trung binh chung trudc tap luyén, nhung ¢ nhom 4 tan s6 tim ting cao
hon 9,8% (p < 0,05).

3.3. Két qua danh gia huyét ap tim trwong (HATTr)

Gia tri nén HATTr trude va sau tip luyén & cac nhoém khac biét khong co ¥
nghia thong ké (hinh 3). V&i nhom 1 & mirc qua tai téi da HATTr giam so véi gia tri
trung binh chung trudc luyén tdp nhung thay d6i khong co y nghia thong ké. Véi
nhém 2 & mirc qua tai téi da HATTr ting 7,8% so véi gia tri trung binh chung trudce
luyén tap (p < 0,01). V&i nhom 3 va 4 & muac qua tai téi da thdy HATTr thay doi
khong dang ké va khong co y nghia thong ké so voi gia tri trung binh chung trudc
luyén tap. O giai doan phuc hdi, gia tri HATTr cia nhém 1 va nhom 2 ngang bang
voi muc trude tdp luyén, nhom 3 va nhém 4 gia tri HATTr ting lan lugt 9,6%
(p <0,05) va 15,8% (p < 0,01) c6 ¥ nghia thong ké.
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160
= Trudc tap
140
== Nhom 1
120
100 == Nhom 2
80 **** Nhém 3
60 - . = " Nhom 4
HATTY ban diu HATTr ¢ mirc HATTr ngay sau
qua tai toi da gang sirc

Hinh 3. Bién d6i huyét ap tdm truong tai thoi diém kiém tra trén may
Statoergometric trudc va sau qua trinh tap luyén (mmHg)

Chii thich: So sanh gitta cac nhom duoc tién hanh dua trén tinh todn theo tiéu
chuan kiem dinh t-Student. *p < 0,05; **p <0,01.

3.4. Két qua danh gia huyét ap tim thu (HATT)

Gi4 tri HATT ban dau cia tit ca cac nhom trude va sau qud trinh luyén tip déu
thay d6i khong c6 ¥ nghia thong ké (hinh 4). Trong nhom 1, HATT ¢ murc qua tai tbi
da giam so véi trude tap luyén tuy nhién thay d6i khong c6 y nghia thong keé. Trong
nhoém 2, nhém 3 va nhom 4 HATT ¢ muc qua tai toi da lai tang, tuy nhién thay doi
ciing khong c6 ¥ nghia thong ké. O giai doan hoi phuc ¢ tit ca cac nhéom HATT
ngang bang v4i muc trudc qua trinh tap luyén.

190
180 Trudce tap
170 )
160 === Nhom 1
150 —— Nhém 2
140
130 ****** Nhom 3
120 . )
110 . . . Nhom 4

HATT ban ddu  HATT ¢ mirc HATT ngay sau

qua tai toi da gang sirc

Hinh 4. Bién d6i huyét ap tdm thu tai thoi diém kiém tra trén may statoergometric
trudce va sau qua trinh tap luyén (mmHg)
Chii thich: So sanh gitta cac nhom duoc tién hanh duwa trén tinh todn theo tiéu
chuan kiém dinh t-Student.
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Tém lai, dua trén su bién d6i cua cac chi sd sinh ly da cho théy vO1 nhom 1,
qué trinh tap luyén duogc tién hanh véi thoi gian nghi xen k& 16n khong thdy xut
hién sy thich nghi ctia hé tim mach. V&1 nhom 2, qua trinh tap luyén co sy glan cach
2 ngay gilra cdc ngay tap da thay 6 su ting 1én vira phai cac chi sd tan s tim va
huyet ap & mirc qua tai tdi da, dong thot cling nhanh chéng tr¢ lai trang thai sinh ly
ban dau & giai doan hoi phuc, diéu do ching té co ché thich nghi cta hé¢ tim mach da
dugc kich hoat vira phai trong luc dién ra trang thai qua tai, cling v&i d6 da lam ting
strc bén co tinh chi dudi, diéu d6 cho thay da cai thién sirc chiu dung VOl qua tai bay.
V6i nhém 3 va nhom 4 cling quan sat thay tang vira phai cac chi s tan sb tim va
huyét ap & muic qua tai tdi da, do d6 co ché thich nghi ciing di duoc kich hoat, tuy
nhién & ca hai nhém nay trong giai doan hdi phuc can thoi gian dai hon, ching to co
ché thich nghi bi gian doan va trang thai chirc ning yéu di [9]. C6 thé 1a hau qua do
khong du thoi gian nghi ngoi gitta cac ngay luyén tap.

3.5. Két qua nghi¢ém phap Gench va nghiém phap Stange

Thoi gian nhin thd khi tién hanh nghiém phap Gench trong nhom 1 va nhém 2
sau qua trinh tip luyén lan luot ting 16,3% va 21,5%, tuy nhién thay doi c6 y nghia
thdng ké (p < 0,01) chi & nhém 2 (hinh 5). Trong nhém 3 thoi gian nhin thd khong
thay d6i. Nhom 4 thoi gian nhin thé giam 10,9 % c6 ¥ nghi thong ké (p < 0,01).

60
%k %k

50

40

30

20

10

N N N

Nhém 1 Nhém 2 Nhom 3 Nhém 4

< Trude qua trinh tap luyén W Sau qua trinh tap luyén

Hinh 5. Biéu d6 phan anh thoi gian nhin thd trong nghiém phap Gench
trude va sau qua trinh tap luyén (gidy)

Chiui thich: So sanh giita cac nhom duwoc tién hanh dua trén tinh toan theo tiéu
chuan kiém dinh Wilcoxon. *p <0,05; **p <0,01.

Thoi gian nhin thd khi tién hanh nghiém phép Stange & nhém 1 va nhém 4 sau
qué trinh tdp luyén giam lan luot 7,5 % va 1,2%, tuy nhién khac biét khong co6 y
nghia théng ké (hinh 6). Trong nhém 2 va nhém 3, thoi gian nhin thé ting lan luot
11,5% va 5,8%. Khac biét c6 ¥ nghia théng ké chi thiy ¢ nhém 2 (p < 0,05).
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80
70
60 —
50 -
40 -
30 +——,
20 A
10 A

.

Nhoém 1 Nhém 2 Nhom 3 Nhom 4
< Trude qua trinh tap luyén B Sau qua trinh tap luyén

Hinh 6. Biéu d6 phan anh thoi gian nhin tho trong nghiém phap Stange
trude va sau qua trinh tap luyén (gidy)

Chii thich: So sanh gitta cac nhom duoc tién hanh dua trén tinh todn theo tiéu
chudn kiém dinh Wilcoxon. *n <0,05.

Két qua thu duoc tir nghiém phap Stange va Gench cho thiy cé thé trang thai
chtic ndng hé tim mach - ho hap trong nhom 2 sau qua trinh tap luyén ting 1én, con &
nhom 4 thi nguoc lai, trang thai chirc nang kém di. O nhém 1 va nhém 3 trang thai
chtrc ning hé tim mach-hé hip duy tri & mirc d6 nhu trudc qué trinh tap luyén.

Tir két qua thu duoc & trén, thdy riang stc bén co tinh da duoc cai thién ¢ ca 4
ché d6 tap luyén. Trong nhém 1, sau qua trinh tap luyén da ting sirc bén co tinh
nhung khong phai toan bo nguoi tham gia da dat duoc muc qua tai can thiét (mirc 4
va cao hon), déng thoi khong xuét hién co ché thich nghi cua h¢ tim mach véi tinh
trang qua tai. Trong nhom 2, tt ca nhitng ngudi tham gia déu dat mic qué tai can
thiét cia sirc bén co tinh, ngoai ra co ché thich nghi ctia hé tim mach da dap tmg mot
cach vira phai véi tinh trang qua tai (ting tan s tim va huyét ap vira phai & mirc qua
tai tdi da va nhanh trg vé gia tri ban dau & giai doan hoi phuc), méat khac trang thai
chtic nang hé tim mach - ho hap ciing duoc cai thién (thoi gian nhin thd déu tang khi
tho ra va hit vao t6i da). Trong nhom 3, tit ca nguoi tham gia déu dat mirc qué tai
can thiét ctia sttc bén co tinh, tuy nhién c6 su gian doan co ché thich nghi & giai
doan hoi phuc. Trong nhom 4, quan sat thay tang khong dang ké stc bén co tinh,
gian doan co ché thich nghi ¢ giai doan hoi phuc va trang thai chiic nang hé tim
mach-ho hap kém di (giam thoi gian nhin thd & ca khi hit vao va tho ra tdi da).

4. KET LUAN

- Sau khi phén tich va so sanh két qua giira cac ché do tap luyén dua trén thanh
tich sirc bén co tinh, cac chi s sinh ly tim mach, ho hép, chung t6i di dén két luan
rang ché do tap luyén hiéu qua nhét 1a ché do tap luyén 10 ngay c6 giai doan nghi
ngoi 2 ngay xen k& gilra cac ngay luyén tap.

- Két qua nghién ctru cho thiy hiéu qua trong viéc tap luyén trén may mo
phong cong thai hoc qua tai bay va sy can thiét voi dé xuét ché do tap luyén cho phi
cong quan sy Viét Nam chong lai qua tai bay bang cac thiét bi chuyén dung nhu
may Statoergometric.
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SUMMARY

EFFICIENCY OF SOME TRAINING MODES FOR VIETNAMESE MILITARY
PILOT AGAINST OVERLOAD ON STATOERGOMETRIS OVERLOADED
ERGONOMICS SIMULATOR

Evaluating the effectiveness of different training regimes of Vietnamese
military pilot on the "statoergometric" overloaded ergonomics simulator in order to
propose training methods to improve endurance to flight overload. The study
involved 58 young Vietnamese men between the ages of 20 and 28, divided into 4
groups. The main difference between the groups was in the interval between training
days. The main performance criterion is the improvement of static muscle endurance
when tested on a statorgometric flight overload simulator. At the same time,
physiological indicators were also assessed: heart rate, blood pressure, Stange and
Gench test.

Research results show that a training regimen consisting of 10 sessions,
starting with 5 training sessions daily and then 5 training sessions each 2 days apart,
has a good impact on the ability to withstand flight overload of Vietnam Military
pilot, through the improvement of static muscle endurance as well as physiological
functions under overload conditions.

Keywords: Statorgometric, training course, functional status, heart rate, blood
pressure, flight overload, khoa tdp luyén, trang thai chirc nang, tan so tim, huyét ap,
qua tdi bay.
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