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CTtaTtbs nocBsiLeHa UCCIIe40BaHUNIO
¢u3mnyeckori paboTocnocobHocTU

B )KeJ1e3HOA0POXXHOM KoJsuieaxe. ABToOpbI
npeanaraloT HanucaHHyo UMW 4J151 3TUX
LesieVi KOMNbIOTEPHYIO MPOrpaMmy,
HOBU3Ha KOTOPOW B TOM, YTO OHa
onpenensieT ¢c NOMOLYbIO KOHTPOJIbHbIX
3amMepoB U TeCTOBOW NMPOBEPKU
¢puanyeckyo paboTocrnoco6HOCTh
CTyAeHTa NPUMEHUTESIbHO K ero oyayuueii
cneuymanbHocTy. Mpu4ém Ha NPoTsXKeHnn
Bcero BpemeHu oby4yenusi (3—4 roga) ectb
BO3MOXHOCTb BHOCUTb KOPPEKTUBbLI B NJ1aH
PuUaKynbTYpHOI PpaboTsel C y4almmcs

B 3aBUCUMOCTMU OT ero nokasartesnen

M TeMm caMbIM Crioco6¢cTBOBaTh Kak obLyeri
npogeccnoHasibHOM NoaroToBkKe, Tak

Y pa3BUTUIO TeX UHANBUAYATbHbIX KA4ECTB,
KOTOpbI€ MOMOryYT YKpPenuTb pu3anyeckunii
noTeHuunas BbilyCKHUKa OTPacsieBoro
y4ye6Horo 3asegeHusl.

KnroyeBbie caoBa: xxesne3HOL0POXHbIN
TPaHCNopT, Kosueax, puandeckas
pPaboToCcnocob6HOCTb yHalLUMXCs, MEANLIMHCKNE
rpymnnbl, KOMbOTEPHAas! nporpamMma, TeCThl.
|
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Kocapeea Hpuna Anexcees-
Ha — nepeblil 3amecmument
dupexmopa Uncmumyma
NPUKAGOHBIX MEXHOA02UL,
dupexmop Mockosckoeo
Koaneodca dcenesHooo-
POJCHO20 MPAHCROPMA
Poccuiickoeo ynugepcume-
ma mpancnopma (MHUHUT),
Mockea, Poccus.

Pomanoes Arexceii Arexcee-
6u4 — Kanoudam neoazoeu-
ueckux Hayk, douyenm PYT,
Mockea, Poccus.

Huezaii Pycaan Muxaiino-
euy — Kanouoam mexHu-
ueckux Hayk, douenm PYT,
Mockea, Poccus.

Pycnan HUFAR
Ruslan M. NIGAY

3BECTHBII aHITIMICKIIT cTOpuK XIX Beka

T. MakoJeii BrojiHe CripaBeaJIMBO 3aMe-

TWJI, YTO 3@ UCKJIIOYEHUEM M300peTeHUs
OYKB 1 TTeYaTHbBIX CTAHKOB ycTieXaM LIUBUIA3AIN
GoJiee BCEro COMeicTBOBAIN U OYIyT COAENUCTBO-
BaTb T€ OTKPHITHS ¥ N300PETEHUS, KOTOPHIE NMe-
0T 11eJTbI0 COKpalleHKne pacctosiHuii. [Tytr coo0-
LIEHUS UTPAIOT BaXKHEHIIYI0 pojib B UCTOPUU
pa3BUTHS YesnoBeuecTBa. M oueHb BaxKHO, YTOOBI
9TOW POJIU COOTBETCTBOBAIU MPOGhECCUOHAIBI,
KOTOPBIX TOTOBSIT /IS pabOTHI HAa TPAHCTIOPTE.

1.

Ha coBpeMeHHOM 3Tane nepen yueOHbIMU
3aBeICHUSIMU KeJIe3HOIOPOXHOI OTpaciu cTa-
BUTCS 3a7a4a MOJATOTOBUThH BHICOKOKBATU(UIIN-
POBAHHOTO CITELIMATNCTA, KOTOPOMY TIPUCYLIN
WHWIIMATHBA, TBOPUECKAST CAMOCTOSITCIIEHOCTD,
CIIOCOOHOCTB PEIIaTh IIPOM3BOACTBEHHBIC 3a1aul
JIT000H CITOXKHOCTH, OPUEHTHPOBATHCSI B CMEXKHBIX
00J1aCTSIX 3HAHUIA, TOTOBHOCTb K COTPYTHUYECTRY,
MHTEPaKTUBHOMY B3aMMOICICTBUIO B YCJIOBUSIX
HH(popMaLMOHHOTo o01ecTBa. [Tpy 3TOM OTHUM
W3 HaTIpaBJICHWI W OTHOBPEMEHHO YCIOBUEM
pa3BUTHS MTPOGECCUOHATHLHOTO 00pa30BaHUSI
ocTaércs obecrneyeHre anekKBaTHOrO LessM (hu-
3MYECKOro MOTEeHIMa a 00yJatoIMXCs.
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OnbiT MOCKOBCKOTO KOJLIeIXa XKeae3HO-
JOPOKHOTO TPAaHCIIOPTa MOKA3kIBAET, UYTO pa-
00Ta CO CJIIOXXHOI TeXHUKOI TpeOyeT OT crie-
LIMAJIKCTa OTPACIM BHUMAaHUs, OBICTPOIEHCT-
BUSI, BBIHOCJIMBOCTH, 9MOIIMOHAIbHOM U TICH -
XHYecKo yctoilumBocTu. B Kommemxax
M TEXHUKyMax 3TOMY, KaK IIPaBWIO, CITOCO0-
CTBYIOT (pu3nuecKass KyJIbTypa U MacCOBBIM
CTYACHYECKUN CIIOPT.

BHenpenue (pusznuecKkoii KyabTyphl U CITIOP-
Ta B MOBCEIHEBHYIO XXM3Hb CTYAEHTOB, YBEJH-
YeHMe YKclia CIOPTUBHBIX CEKIMIA TTpearnona-
raroT M3bICKaHue (POpM U METOIOB MBIIIIEYHOM
TPEHUPOBKHU, HallpaBJICHHBIX Ha peIIeHME
3a1a4 03I0POBUTEIHLHOIO XapaKTepa, IMOBBI-
meHue GU3NUecKoil u mpodeccuoHaIbHOMI
paboTOCIOCOOHOCTH, Pa3BUTHE ABUTATEIbHBIX
KavyecTB M MPOoUIaKTUKY 3a00IeBaHUIA.

XKene3HOJOpOXHBINA TPAaHCIOPT HECET
0oJibLIIKE TOTepU OT 00JIE3HEN , BO3HUKAIOIIUX
IO BIIUSTHUEM psda HeOJIaronpusSTHBIX IIPO-
M3BOJCTBEHHBIX (haKTOPOB, BKJIIOUASI HEIOCTA-
TOK JBUTaTeJbHOI aKTUBHOCTH, HEPBHO-3MO-
IIMOHAJbHBIE HAMPSIXKEHUS, Meperpy3Ku
HEepPBHO-MBIIIEYHOTO ¥ OIIOPHO-ABUTATEIHHO-
ro annapara [1]. I3 aToro ciaenyet, 4To nmpo-
(punmaxTuka Oone3Hel cpeacTBaMu GuU3NUE-
CKOM KyJNbTYphl JOJKHAa HAUMHATBLCS YXe
B IPO(PUILHOM y4eOHOM 3aBEIEHUU U MPEEM-
CTBEHHO MPOIOJIKATHCS B YCIOBUSIX TPOU3BOI -
cTBa [2].

Oco0oe 3HaueHUe i1 OyIYyIINX XKETe3HO-
JIOPOXHUKOB IIPUOOpPETAET B JTAHHOM KOHTEK-
CTe ompeaeneHne (pu3nveckoii paboTocrnocoo-
HOCTHU yJaIIuxcs.

TTonsatue «pusuyeckass paboTocnocoo-
HOCTb» 3aHMMaeT CBOE 3aKOHHOE MECTO B (hu-
3MOJIOTHH CITOPTa, TCOPUU U METOIUKE CIIOP-
TUBHOM TpeHUPOBKU [3]. BMecTe ¢ TeM 4€TKIX
1 OOIENPUHSTHIX ONPEeNEICHUI 3TOT0 TePMU-
Ha JI0 CUX MOp He cyllecTByeT [4].

B camoM o61ieM cmbIcie moa pu3ndeckoi
paboTOCMOCOOHOCTHIO MOHUMAETCS CTIOCO0-
HOCTb K BBITIOJIHEHUIO paboThl [5]. B cioBape
(busmonornuyeckux TepMUHOB pU3NIECKas
PaboOTOCIIOCOOHOCTh — 3TO MOTEHIIMANIbHAS
CITOCOOHOCTD YesIoBeKa B TeUeHUE 3aJaHHOTO
BPEMEHHU BBIMOJHSATh MAKCUMaJbHOE KOJTUYe-
CTBO pabOTHI 3a CUET 3HAUNUTEITHbHON aKTHBA-
LINY HEPBHO-MBIIIEYHON CUCTEMEI.

B cdepe dusumonorum crmopra yuéHbIe
[6—8] xapakTepu3yloT PpU3MYECKYIO paboOTO-
CITOCOOHOCTh KaK CIOCOOHOCTh CIIOPTCMEHA
COBEpIIATh CIIeHU(PUIECKYIO UTSI HEro paboTy:
IMOOHUMATH IIpeieSIbHbIC TIKECTH, Pa3BUBATh
MaKCHMallbHYIO CKOPOCTb, YIEePKUBATh BBICO-
KM TeMII B eIWHOOOPCTBAX, MPEOm0ieBaTh
yTOMJICHUE Ha AJMHHON IMCTaHIIUU.
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2.

Jnst uccnenoBanus (pU3MUYECKoi paboToCIo-
COOHOCTH CTY/ICHTOB KeJIE3HOTOPOXKHOTO KOJUIE/I-
3XKa MBI B TIEPBYIO OYepelb pa3ne/ I MHOTOUNC-
JICHHBIE OTpaCJIeBbIe CIIELIMATBHOCTH ITO TIpodec-
CHOHAJIbHOM IIPUHAUIEXKHOCTH HA YETHIPE OCHOB-
HbI€ IPYIIIbI B 3aBUCUMOCTH OT CTEIIEHU TSDKECTH

1 HaNPSDKEHHOCTH Tpy/a.
1 rpynima — npodeccuu JETKoro Gpru3nIeckoro

Tpy/ia, CBS3aHHOTO C BBITIOTHEHUEM TIPOCTBIX OfI-
HOOOpa3HbIX onepauuii. Menkue IBUXKEeHus ¢ Ha-
TMIpsKEHUEM BHUMAHUS 1 3peHMSI TIPY OTPaHYeH-
HOI TIOABMXKHOCTU OBICTPO YTOMJISIIOT YeI0BEKa
CBOEi1 MOHOTOHHOCTBIO 1 0THOOOpa3ueM. Paboyast
11032 CUJIS BBI3BIBAET CTATMIECKOE HAITpsKEHUE
MHOTUX MBIIIEYHBIX TPYIIII, HapyIIaeT KPOBOOOpa-
IIIEHYe B HOTaX M HYDKHEH YaCcTH TYJIOBHIIIA, CO3MaET
JeUIIUT TBUTaTeIbHOM aKTUBHOCTH.

2 IpyIna — JIoau, 3aHATble (PU3NIECKUM TPY-
JIOM cpenHei TsokecTH. Mx pabota B ro3e cTost miu
CTOSI ¥ TIEPEIBUTAsICh B paBHOI CTETICHN BKITIOUA-
€T 2JIEMEHTBI yMCTBEHHOTO 1 (PU3NUECKOTO Tpy/a,
TpebyeT HanpsiKeHWs BHUMaHuU. JIBUKEHUS
pa3HOOOpPa3HbI, TMHAMUYHBI, ¢ YMEPECHHBIMU
usryeckumu yewusiMu. M TeM He MeHee OHU
BbI3bIBAIOT YTOMJICHHE.

3 rpynna — npodeccuu TSLKENOro (PU3MIecKo-
TO Tpy/a, KOTOPBI CBSI3aH C 3aTPATOil OOMBIITIX
(bMBIIeCKUX YCHUITHIA, OOBITHO BBITTOTHSICTCSI CTOSI
B IBIDKCHMHU C YIaCTUEM MIPAKTHIECKU BCEX MBbI-
IIEYHBIX IPYIII, BbI3bIBACT 3HAUUTEIbHOE (PU3U-

YECKOE YTOMJICHHE.
4 rpyrma — npodeccru, OpUEeHTUPOBAHHbIE

TIPENMYILIECTBEHHO Ha YMCTBEHHBIH TPy, TPeOYt0-
I MHTEJUIEKTYaJIbHOTO, HEPBHOTO, 3MOIINO-
HAaJILHOTO HampstkeHus. PaboTta ManonoaBiKHast,
0e3 (hU3NYECKUX YCUITHIA.

Ha Bropom atare uccienoBaHusi Mbl IpUMe-
HSUTY pa3ndHble TecThl. Hanmpumep, ObL1a paspa-
0oTaHa KOMITbIOTEpPHAsS TIPOTpaMMa, KOTopast
TO3BOJISIET BBIYUCIISITh (DU3MIECKYIO pabOTOCITO-
COOHOCTB CTYIEHTOB JABYMSI CITIOCOOAMM: C TTOMO-
1IbI0 cyOMakcuManbHoro Tecta PWC-170 u Tap-
Bap/ACKOro cTen-recta [2].

Tect PWC-170 ucnonb3yeTcs ¢ LeJbIo OIpe-
JIeJIeHUsI CTENIEHH pab0TOCTIOCOOHOCTH OpraHu3Ma
rpu Tiyasee 170 ymapoB B MuHYTY. BEIOOpP 3TO0I
YaCTOTHI IPEAOTIPEICTIEH TEM, UTO 30HA ONITUMAITb-
HOTo (hyHKIIMOHMPOBAHMSI CEPIEYHO-COCYTUCTON
CUCTEMbI B MPOLIECCE BBIMOIHEHUST MYCKYJIbHOMN
Harpy3ku Haxoautcs B ripeaeax 170—190 ynapos
B MUHYTY 1 B3auMocBsi3b Mexxny YCC u MorHo-
CTBIO BHITTOJTHEHNST (DM3MUECKOI Harpy3KH COXpa-
HSET JIMHEHBIN xapakTep 10 170 yaapos; npu
0oJ1ee BbICOKMX MTOKa3aTeIsIX JMHEHHBIN XapakTep
3aBUCUMOCTU HapyIllaeTcsl B pe3y/ibTate akTvBa-
1IM1 aHA3POOHBIX MEXaHU3MOB MYCKYJIbHOM 11esT-
TEJIbHOCTH.
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OrneHky Tecta PWC-170 MOXHO BeCcTu AByMSI
criocobaMu: TpaMuecKM ¥ MaTeMaTUIECKUM.
B mporpamMMe mCTop3yeTcss MaTeMaTHIeCKUM
MeTOJ BblYKcaeHus. PaboTocnocoGHOCTh orpe-
JIeJISIIOT, TIoACTaBss B (popmyny 3HaueHne YCC
3a 1 munyty (fl u f2) 1 MomHocTy nepBoit (W1)
u BTopoii (W2) Harpy3ku:

(W2-W1)«(170-11)
f2-f1

TapBapickuii cren-TecT ynoOeH Ui onpee-
JICHHS alalTalliOHHOM CIIOCOOHOCTH OpraHM3Ma
K (pm3maeckuM Harpy3kaM. OH OCHOBaH Ha peTu-
crpatmu YCC nocie 1031poBaHHOM (h13UUeCcKOn
Harpy3ku 1 Ja€T BO3MOXHOCTb OIpPEIEIUTb XOII
BOCCTAHOBUTEJIbHBIX TIPOIIECCOB.

Jlonyctum, TaHHbIE O BPEMEHM TIOTbEMa Ha
CTYIEHBKY 3aHOCSITCS B porpammy. 1o okoHYa-
HMH TIPOOBI 0OCIICIYeMBIi CAmUTCS U OTHBIXACT.
YV uero moacunteiBaroT YCC 3a iepsbie 30 ceKyHIT
2, 3, 4 MUHYTBI BOCCTAHOBUTEIILHOTO TIEPUO/IA.
PesynbraThl TeCTUPOBAHUS MOACTABJISIOTCS
B ypaBHEHME:

PWC,,, = W1+

100
2(f1+£2+13)

rne: UT'CT — unnekc TapBapackoro cTemn-TecTa;
t — BpeMsI BOCXOXIICHHST Ha CTYTICHBKY B 3aTaHHOM
TeMIIe B CeKyHIaX (IIPH IOTHOCTBIO BHITTOTHEHHO
5-munyTHOM Harpy3ke 310 300 ¢); f1, 2, 3 — yac-
TOoTa MmyJibca 3a nepBble 30 cekyHn 2, 3, 4 MMHYTBI
BOCCTaHOBUTEJTHHOTO ITEPHO/IA.

KoHTpOTbHBIC MCTTBITAHUS (TECTHI) TOJKHBI
YMEJIO BKITIOUATHCS TIPEITofaBaTeNieM B IPOLIece
TPEHMPOBKU, OBITH ITO BO3MOKHOCTH TOYHO U3ME-
puMbIMU. YTOOBI pe3ynbTaThl MOKHO OBLIO HC-
MOJTb30BATh U OLIEHUTb, OHU JOJDKHBI ObITh CTATH-
CTUYECKU TOCTOBEPHBIMU [2].

UrcTt

3.

[TommMoO IBYX Ha3BaHHBIX TECTOBBIX BapraH-
TOB OblJIa HamycaHa U MOATOTOBJIEHa K padoTe
KOMIIbIOTEPHAs IIporpaMma, KoTopasi To3BoJIsieT
BBIYUCTISITh (PU3MUECKYI0 pabOTOCITOCOOHOCTD
CTYIEHTOB C IMTOMOIIbIO MPOOBI Pydbe.

Br160p MMEHHO 3TOrO TecTa OOYCIOBJIEH Clie-
IYIOLTMUY TTPHIMHAMME.

ITpoba Pyre mpencrapisgeT coboit Heca0KHOE
(buznyeckoe McmbITaHUE, 10 pe3yasTaTaM KOTO-
POTr0 MOXHO CYIWTh O paboTe cepilia BO BpeMs
(usnyeckoii Harpy3ku [8]. TecT mokasbiBaer, Ka-
KOI1 ypOBEHb Harpy3K1 MOXKET BBIIEPXKATh YEJIOBEK
0e3 prcKa IJIsT CBOETO 3I0POBBSI, UTO OCOOEHHO
BaXKHO, KOTJIa peub UAET 00 UCCIeIOBAHUY PeCyp-
ca MOJIOZBIX JTIOfIeH.

PaHblie 3TOT TeCT UCMOAB30BAIU TOJIBKO
B CIIOPTUBHBIX IIIKOJIAX U TIepel CIOPTUBHBIMU
copeBHOBaHUsIMU. Ho ocrie Toro, Kak Ha ypokax
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(bU3KYIBTYpPBI OT CEpIEYHOI HENOCTATOUHOCTH
TTOTMOJI HECKOJILKO YYaIIUXCs, MEIMKH B 005132~
TEJIBHOM TIOPSITKE ITPOBEPSIOT BCEX 00YIAFOLITIXCS
M TIepe1 HayajIoM y4eOHOT0 roa, 1 Iocjie Kaxio-
ro 00JbHUYHOTO JIMCTA.

OCHOBHOI MPUHIIUIT TTPOO 1T OLEHKU Tpe-
HUPOBAHHOCTY CEPIEYHOI MBIIIIIBI 3aKJTI0YAETCST
B BBIITOJIHEHUN HECJIOKHBIX, HO MHTEHCHUBHBIX
pum3nvecKux ynpaxHeHmil. B TeueHMe mepBhIX
HECKOJIbKMX MUHYT 3aMepsieTCsl YacToTa COKpa-
LIEHUI cepaiia U CpaBHUBAETCSI C OOILETTPUHSIThI-
MU HOpMaTUBaMU WY ONPEIeTEHHBIMU HIKATaMU.
ITpu mpoBeneHuy MpoobI Pydhbe 00bIYHO KCTTONb-
3yIOTCSI TIPUCEAaHNSI B IOBOJIbHO MHTEHCUBHOM
TeMIIe, IIPUPOCT YaCTOTHI CEPACUHBIX COKPAILICHUI
MOIBEPKEH JTMHEMHOMN 3aBUCUMOCTH — YEM afiarl-
TUPOBAaHHEE CEPILE K Harpy3Ke, TEM MEHbLLE Ta-
XUKapausl mociie He€é 1 Hao0opoT. To ecTh TpeHU-
POBaHHOE cepiie 001anaeT CKIOHHOCTBIO K HOP-
MaJTbHOMY WJTU IaKe 3aMeIIEHHOMY PUTMY, HeXe-
JIV K YYaIlEHHOMY.

Yto06b! mONyunTh MHAEKC Pydbe, cormacHo
KOTOPOMY OLIEHMBAETCSI TPEHUPOBAHHOCTD
cepnua, mpumeHsitot popmyay UP = (4 x (P1 + P2
+ P3) —200) / 100. [Tpou3BoasT OLIEHKY MHIEKCA
B COOTBETCTBUY CO IIKAJIOI: Heydoaaemeopument-
Hblll pezyabmam — 6onee 15; naoxoir —10—15;
yoosaemeopumenvroviii — 6—9; xopowiuii —3—5
(HopMa), a omauunblil pesysbmam — 0—3 (HOpMa).

Ilpumep pacuéma. B3pocbiit MyxkurHa, 28 JieT.
TpreK bl 3aMepsiIn TIyJIbC CIISAYIONIMM 00pa3oM:
TIepBbIii pa3 B TedeHue 15 cexynn, u myssc (P1) B
TTOKOE IO HATPY3KM OKa3ajics paBeH 20, BTOpoOit
pa3 3amepsuid myibe (P2) B TeueHue 15 cexyHn
nociie 30 mpucenaHuii 1 OH OKa3asics paBHbIM 25,
TpeTuit pa3 3amepsiu myjbc (P3) B TeueHue 15
CEKYHJI ITOCJIe TOJTyMUHYTHOTO OT/IBIXa M OH OKa-
3ancst paBHbeiM 23. UP = {4 x (20+25+23) —
200}/100 = 0,72. OtmuHasg padoTa cepalia.

IIpenonaBaTen GU3KYIBTYpbl pACCKA3bIBAIOT,
YTO TOCTaTOYHO YaCTO MOJIOAbIE JIFOIU, KOTOPhIE
YCTEUTHO 3aHUMAIOTCS B CIIOPTUBHBIX CEKIIMSIX,
1o pesyjsratam mpoobl Pydbe okas3biBaioTcsl He
B OCHOBHOMH, a TIOATOTOBUTEILHON WU J1axe
B crielaibHoM rpynmnax. [Toatomy vx obcnenyer
CIIOPTUBHBII Bpay B IMOJUKJIMHUKE — TaM 00cie-
JIOBaHUeE Oosee pa3BEPHYTOE. DTO CYILIECTBEHHO
JUTSL TeX, KOMY HEO0OXOIUM XOPOIIMl Oasi mo
(bUBKyIBTYpE TS TOCTYTIIEHUSI B COOTBETCTBYIO-
e By3bl (Kak TPaBUIO, OCYIIECTRIISIONINE
TTOATOTOBKY COTPYIHUKOB CUJIOBBIX CTPYKTYD).

Buenom, eciiu peGEHOK He ITOMajl B OCHOBHYIO
TPYIIITY, Ha CpeiHeM OaJljie aTTecTata 3To He oTpa-
3UTCSI — IIPU €10 MOACYETE U3 TIEPEUHSI ITPEIMETOB
(bUBKyIBTYPY MPOCTO UCKITIOYAIOT.

Ternepb HaCTaBHUKAM MTPUXOIUTCS 3aHUMATh-
CsT OMHOBPEMEHHO C TpeMsI TPYTIIIaMU, MICTIOJIb3YS
TpU BUOa (U3MYeCcKoi Harpy3ku. MameHuics

Kocapeea WU. A., PomaHoe A. A., Huraii P. M. ®dusnyeckaa paboToCnOCOOHOCTb CTYAEHTOB TPAHCMOPTHOIO

npodpuns



80

70

60

50 -

B OCHOBHaA rpynna

30

H noAroToBMTE/IbHAA Tpynna

W cneuuansHan rpynna

20

10 4

1 rypc 2 KypC

3 Kypc

4 rypc

Puc 1. Pe3ynbratsl uccnenoBaHms ¢puanyeckoii paborocrnocobHocTu (npoba Pydbe)
cTtyaeHTamu MOCKOBCKOIro KoJI/1e4)a xes1e3HOA40POXHOIro TPaHCNopTa.

1 TIOAXOM K OIIEHWBAHMIO: paHbIIIe TOMUHUPYIO-
M (haKTOpoM OBLIM pe3yJIbTaThl HOPMATHBOB,
Terepb HOPMATUBBI Ha OLICHKY He BIVSTIOT. «Eciu
YJaluiicst 100pOCOBECTHO 3aHUMAETCSI, BbIMOJ-
HsIeT yKa3aHusl, yTydlllaeT CBOU Pe3yJIbTaThl, TO OH
3aCNTY>KMBAET XOPOILIEeH OIIEHKI»,— CUUTAIOT TIpe-
rogaBates M (PU3KyIBTYpPHI.

Ha mpakTuke, B Komemke, TecT Pydbe moka-
3bIBACT, B KAKOM IpyTITie MO (DU3KYIIBTYpE TOJDKEH
U CMOXET TI0 COCTOSTHWIO 3[I0POBbST 3aHUMAThCST
ctyneHT. Ha ocHOBaHMU pe3y/ibTaToB TecTa eMy
BBIIAIOT PEKOMEHIAIIMU, KaKyl0 UMEHHO TPYIITY
ToceIaTh:

A. OCHOBHYIO TPYITITY MOTYT TIOCEIIIaTh a0CO-
JIFOTHO 370POBBIC CTYACHTHI — Y HAX HET IIPo0JIeM
C CEepAeYHO-COCYIMCTON CUCTEMON 1 HET Xanob
Ha cepaie.

b. IMonroToBuTenbHas TpyMma COCTOUT U3
CTY/IEHTOB Ha CTaaUM peadWINTALK U ¢ He3Ha-
YUTEIBHBIMU OTKJIOHEHUSIMU B (DM3MUECKOM
Pa3BUTHH, KOTOPHIE, HATIPUMED, 3aHUMAIOTCS TI0
OCHOBHOI1 TIporpaMMe, HO He CIAI0T HOPMATHBEI
T10 KPOCCY.

B. CrienianibHasi rpyIina BKJII0YaeT CTyICHTOB
C XPOHUYECKUMMU MaTOJIOTUSIMU, KOTOPbIE TPEOYIOT
WHIWBUAYaIbHOTO TOAXO0MAA MPY BHIMOJIHEHUN
YIIPAXKHEHUMN.

W3z uccaenoBanust, poBeAEHHOTO HAMMU, CJie-
ayet (puc. 1):

1. K ocHOBHOI1 IpyTIIie Mo pe3yJisTaTtaM Mpoobl
Pydne otHeceHsl Ha 1 kypce — 72 %, Ha 2-M —
74 %, va 3-m — 70 %, Ha 4-M — 69 %.

2. K moAarotoBUTEIbHOM TPYIIIEe — COOTBET-
ctBeHHO 25 %, 22 %, 26 %, 30 %.

3. K crietmansHoii rpyrme — 3 %, 4 %, 4 %, 1 %.

OO0t BLIBO; 10 Pe3yJIbraTaM TeCTUPOBAHMST
(pu3rUecKoii paboToCIIOCOOHOCTH CTYIEHTOB KOJI-
Jie/Ka MPaBOMEPHO CUMTaTh, YTO B LIEJIOM €€ Ypo-
BEHb HAXOOWTCS Ha JOBOJHLHO BBICOKOM YPOBHE
(OCHOBHASI TPYIIIIa), BEI3BIBACT HACTOPOKEHHOCTh
KOJTITIECTBO YJAIIIMXCS, OTHOCSIIIINXCS K CTIEIIATb-
HOW TpyIle, IM0Ka3aTeJu NOATOTOBUTEIbHON
TPYIIIbI — B TIpefiesiax J0MyCTUMO HOPMBI.
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ABSTRACT

The article is devoted to the study of physical
performance in the railway college. The authors
propose a computer program written by them for
this purpose, the novelty of which is that it
determines, through control measurements and
test checks, physical performance of a studentin
relation to his future specialization. Moreover,

during the entire training period (3-4 years), it is
possible to make adjustments to the plan of
physical education with the student depending on
his indicators and thereby contribute both to
overall professional training and development of
those individual qualities that will help to
strengthen the physical potential of the graduate
of the industry educational institution.

Keywords: railway transport, college, physical performance, students, physical efficiency, fitness, medical

groups, computer program, tests.

Background. The well-known English historian
of 19" century Macaulay quite rightly remarked that
with the exception of invention of letters and printing
presses, the discoveries and inventions that are aimed
at shortening distances were most conducive to and
will contribute to the successes of civilization. Ways
of communication play an important role in the history
of human development. And it is very important that
professionals who are trained to work in transport
meet this role.

Objective. The objective of the authors is to
consider physical performance of students in
transport vocational education.

Methods. The authors use general scientific
methods, comparative analysis, mathematical
apparatus, graph construction.

Results.

1.

At the present stage, the educational institutions
of the railway branch assume tasks of preparing a
highly qualified specialist with an initiative, creative
independence, the ability to solve job problems ofany
complexity, to orient themselves in related fields of
knowledge, ready for cooperation and interactive
interaction in the information society. At the same
time, one of the guidelines and, also the condition for
development of vocational education remains
provision of the physical capacity of students to
assume future tasks.

The experience of Moscow College of Railway
Transport shows that working with complex equipment
requires attention of the specialist, speed, endurance,
emotional and mental stability. In colleges and
technical schools this, as a rule, is promoted by
physical culture and mass student sport.

The introduction of physical culture and sports
into the everyday life of students, the increase in the
number of sports sections suggest the search for
forms and methods of muscle training aimed at solving
health problems, increasing physical and professional
performance, developing motor qualities and
preventing diseases.

Railway transport carries great losses from
diseases caused by a number of unfavorable
production factors, including lack of motor activity,
neuro-emotional stresses, overloading of the
neuromuscular and musculoskeletal system [1]. From
this it follows that prevention of diseases by means of
physical culture must begin already in a profile
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educational institution and continue successively in
on-job conditions [2].

In this context, the definition of the physical
performance of students is of particular importance for
future railway workers.

The concept of «physical performance»* takes its
rightful place in the physiology of sports, theory and
methods of sports training [3]. At the same time, there
are still no clear and generally accepted definitions of this
and similar terms [4].

In the most general sense, physical performance
means the ability to perform work [5]. In the dictionary of
physiological terms, physical performance is the potential
ability of a person to perform a maximum amount of work
within a given time due to significant activation of the
neuromuscular system.

In the field of sports physiology, scientists [6, 7, 8]
characterize physical performance as the ability of an
athlete to perform a specific job for him: to raise the
maximum gravity, to develop the maximum speed, to
keep a high tempo in martial arts, to overcome fatigue
over a long distance.

2.

To study the physical performance of students ofthe
railway college, we first of all divided numerous industry
specialties according to their professional affiliation into
four main groups, depending on severity and intensity of
labor.

1 group—professions oflight physical labor associated
with performance of simple monotonous operations.
Small movements with stress of attention and vision with
limited mobility quickly weary people with their monotony.
Working sitting posture causes static tension of many
muscle groups, disrupts blood circulation in the legs and
lower boay, creates a deficit of motor activity.

* — As the authors focus the study on practical aspects of
measuring physical performance of students with regard
to their future employment in transport sector, and see
that Russian term describing it in general is common and
quite unambiguous, the authors did not meet problems
while using it. But as we can see, English terms describing
divers aspects of the phenomenon under the study are
more nuanced and comprise e.g. «physical performance»,
«physical efficiency», «physical capacity», «physical
fitness», so the choice of the term «physical performance»
for translation is inspired merely by the desire to use the
most general term without insisting on its singularity. —
Ed. note.
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Pic. 1.

Results of the study of physical performance (Ruffier’s test) of students

of Moscow College of Railway Transport.

2group-people engaged in manual labor of medium
gravity. Their work in a posture standing or standing and
moving equally includes elements of mental and physical
labor, requires the stress of attention. Movements are
diverse, dynamic, with moderate physical effort. And yet
they cause fatigue.

3 group - professions of heavy physical labor, which
involves expenditure of great physical effort, usually
performed while standing in motion with participation of
virtually all muscle groups, causes considerable physical
fatigue.

4 group —professions focused mainly on mental work,
requiring intellectual, nervous, emotional stress. The work
is inactive, without physical effort.

At the second stage of the study, we used various
tests. Forexample, a computer program was developed
that allows calculating the physical performance of
students in two ways: with the submaximal PWC-170
test and the Harvard step test [2].

The PWC-170 test is used to determine the
degree of health of the body at a pulse rate of 170
beats per minute. The choice of this frequency is
predetermined by the fact that the zone of optimal
functioning of the cardiovascular system during the
performance of the muscular load is in the range of
170-190 beats per minute and the relationship
between the heart rate and exercise capacity
remains linear up to 170 beats; at higher indices, the
linear character of the dependence is disturbed as
a result of activation of anaerobic mechanisms of
muscular activity.

Evaluation of the PWC- 170 test can be conducted
in two ways: graphical and mathematical. The
program uses a mathematical method of calculation.
The performance is determined by substituting in the
formula the heart rate value for 1 minute (f1 and f2)
and the power of the first(W1) and second (W2) load:
(W2—W1)-(170—f1)

f2 fl1

The Harvard step test is convenient for
determining the adaptive capacity of the organism
to physical loads. It is based on registration of heart
rate after the measured physical load and makes it
possible to determine the course of recovery
processes.

Suppose that the data on the time of ascent to a
step is recorded in the program. At the end of the
test, the examinee sits down and rests. He is counting
the heart rate for the first 30 seconds of 2, 3, 4
minutes of the recovery period. The test results are
substituted into the equation:

PWC,,, =Wl +
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2-(fl+f2+13)’

where: IHST — Harvard step-test index; t — time of
ascent to a step at a given rate in seconds (with a
fully executed 5-minute load, this is 300 s); f1, f2,
f3 — pulse rate for the first 30 seconds of 2, 3, 4
minutes of the recovery period.

Control tests should be skillfully included by the
teacher in the training process, be as accurately
measurable as possible. In order for the results to
be used and evaluated, they must be statistically
reliable [2].

IHST =

3.

In addition to two described test variants, a
computer program was written and prepared for use,
which allows calculating the physical performance of
students with the help of Ruffier’s test.

The choice of this particular test is determined by
the following reasons.

Ruffier’s test is a simple physical test, according
to which you can judge the work of the heart during
exercise [8]. The test shows what level of work a
person can sustain without a risk to his health, which
is especially important when it comes to researching
the resource of young people.

Previously, this test has been used only in sports
schools and before sports competitions. But after several
pupils died in physical education classes from heart
failure, doctors obligatory check all students before the
beginning of the school year and after each sick leave.

The main principle of tests for assessing the
fitness of the heart muscle is to perform simple but
intensive physical exercises. During the first few
minutes, the frequency of cardiac contractions is
measured and compared with generally accepted
standards or defined scales. When carrying out the
Ruffier’s test, squats are usually used at a rather
intensive rate, the increase in the heart rate is subject
to linear dependence —the more adapted is the heart
to the load, the less is the tachycardia after it and vice
versa. Thatis, a trained heart tends to have a normal
or even a slow rhythm, rather than a quickened one.

To obtain the Ruffier’s index, according to which
the heart’s fitness is evaluated, the formula is used IR =
(4-(P1+ P2+ P3)-200)/100. The index is evaluated
according to the scale: unsatisfactory result — more
than 15; bad — 10-15; satisfactory — 6-9; good — 3-5
(normal), and an excellent result — 0-3 (normal).

Calculation example. Adult man, more than 28
years. P1 at rest before load = 20, P2 in the first 15
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seconds after 30 sit-ups = 25, P3in 15 seconds after
a half-minute from the beginning of rest = 23. IR =
{4-(20 +25+23)-200}/100 = 0,72. Excellent work
of the heart.

Physical education teachers say that young
people who are successfully engaged in sports
sections often enough, according to the results of
Ruffier’s test, are notin the main, butin the preparatory,
and often even in special groups. Therefore, they are
examined by a sports doctor in a polyclinic — where
the survey is more extensive. This is essential for those
who need a good physical education score for
admission to the relevant higher education institutions
(as a rule, training staff of security agencies).

In general, ifa child does not get into the main group,
the average score of the certificate will not be reflected —
when counting the list of subjects, physical education
is simply excluded.

Now the mentors have to deal with three groups
simultaneously, using three types of physical activity.
The approach to evaluation has also changed: previously
the results of standards were the dominant factor, now
the standards for evaluation do not influence. «If a
student is engaged in good faith, follows instructions,
improves his results, he deserves a good score», the
teachers of physical culture say.

In practice, in college, the Ruffier’s test shows in
which group in physical education should and can be a
student for the state of health. Based on the results of the
test, he is given recommendations which group to visit:

A. The main group: absolutely healthy students —
they have no problems with the cardiovascular system
and there are no complaints about the heart.

B. The preparatory group consists of students at the
stage of rehabilitation and with minor deviations in
physical development, which, forexample, are engaged
in the main program, but do not pass the cross-country
standards.

C. The special group includes students with chronic
pathologies that require an individual approach when
performing the exercises.

From the study carried out by us, it follows (Pic. 1):

1. The main group, according to the results of
Ruffier’s test, comprises 72 % of the students of the
1t year of study, 74 % — of the 2", 70 % — of the 37,
and 69 % - of the 4.

2. The preparatory group —respectively, 25 %, 22 %,
70 %, 30 %.

3. The special group —3 %, 4 %, 4 %, 1 %.

General conclusion. According to the results
of testing the physical performance of college
students, it is legitimate to assume that, on the
whole, its level is rather high for the main group,
special attention should be paid to the number of
students belonging to the special group, while the
indicators of the preparatory group are within the
permissible norm.
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