THE SPEED OF LIGHT

A NASA Train Like an Astronaut Mission Handout — Instructor Guide

TAXYTHTA ®QTOZ

@uAAGdio arrooroAng "Exmraideureite oav aatpovautng” tng NASA — Odnyd¢ exkmaideutn

Learning Objectives
216)X0I EKNABNnoNg
O1 yabnréc:

0 0Oa gkteAéoouyv pia dpaoTnEIOTNTA XPOVOU avTidpaong XPnNOILOTIOIWVTAG £Va XAPaKA,
yIO VO £EO0KACOUV T OUYKEVTPWOT) TOUG KAl VA BEATILHOOUV TO XPOVO avTidpaong
XEPIWV-PATIWV, KOl

0 0Oa kartaypdyouv 010 NPEPOAGYIO ATTOOTOARG TIG TTAPATNPAOEIG TOUG OXETIKA ME QUTH
TN Baciouévn o€ OeCIOTNTEG EPTTEIPIA

Introduction

Eicaywyn

‘ExeTe KAvel TTOTE €va ABANUa ypAyopng Kivnong OTTwG PTTACKET, TEVIG 1] PAKETUTTOA; OTTwg
ouppBaivel oTa TTEPICTOTEPA ABAANATA, AUTEG Ol QUOIKEG OPAOCTNPIOTATEG ATTAITOUV ATTO £0AGG
va €ioTe ypriyopol ota TTodIa Kal VO TTOPAUEVETE CUYKEVTPWHEVOL. H ypriyopn okéWn yia TNV
eTTOEVN Kivnon) 0ag XpelaceTal TTOAN e¢A0KNON Kal ETTIMOVH, €AV BEAETE va BEATIWOETE TO
TTaIXVidl oag.

KdaBe gpopd 1Tou e¢aokeiote o€ Eva ABAnua ) eTavaAapBaveTe Tnv idla CWPATIKA
dpacTnPIOTNTA, BEATILOVETE TO XPOVO avTidpacohg oag. O Xpdvog avtidpaong gival To TTO00
YPryopa UTTOPEI va avTaTToKpIBEiTeE O€ Eva epEBIoQ.

Q¢ gp€BIoPa opideTal KATI TTOU TTPOKAAEI CWHATIKA aTToKpIon. MTTopEi va gival KATTo10G
B6puBog 1 kaT TTou aiIcBaveoTe A BAETTETE. O1 aoTpovauTeg e§aokouvtal otn 'n oTa
KaBrKovTa TNG ATTOOTOAAG TOUG, YIa VA BEATILOOOUV TO XPOVO avTiIdpAoNG Kal Tn
OUYKEVTPWON TTPOKEINEVOU VA TTPOETOINACTOUV YIA TNV ATTOOTOAN TOUG.

H NASA d108£1e1 didgopa tTepIBAAAOVTA OTTOU Ol A0TPOVAUTEG EKTTAIOEUOVTAI YIA TIG
a1mooTOAEG TOUG. [pogToipdlovtal oTn 'n yia Ta KaBrikovTa TnNG atToOTOANG TOUG
TTPOKEIJEVOU VA BEATILWOOUV TO CWHATIKO 00EVOG TOUG TO OTTOI0 QUEAVEI TO XPOVO TNG
avTtidpaorng Toug. ETriong, TrpoeToigadovTal dlavonTiKA Kal auTO augAvel Tn OUYKEVTPWOTN)
Toug. H NASA 1TpocopoIwvel atTPpORAETITEG KATAOTACEIG Kal CUPBAvVTA yia va BonBrioel Toug
QOTPOVAUTEG VA TTPOETOINACTOUV YIa TO aTTPOCEVO 0To AidoTnpa. O acTpovauTeG TTOU
TTpoETOINAlovTal yia dpaoTnpIoTNTEG EVA (dpaoTnpIoTnTEG EKTOG BIACTNPIKOU OXMATOG) 1)
XEIPIOPOUG TOU POUTTOTIKOU Bpaxiova agloAoyouv TiG de€IdTNTES TOUG OTO EpyacThpio
Eikovikrig Mpaypartikétntag (VR) oto Alaotnuikd Kévrpo Johnson (JSC). Autd 10
EPYQOTHPIO TTPOCOUOIWVEI TO TTEPIBAAAOV PIKpoBapUTNTAG TOu AlacTuaTtog. O aoTpovauTeg
POPOUV EIDIKA YAVTIA, KAOKEG YE TNAEATTEIKOVIOT, BWPAKES KAl XEIPIOTHPIA, VIO va udbouv
TTWG va TTpooavaTtoAifovtal oto AldoTnua. 10 AIdoTnuaA, ol KATEUBUVOEIG TTPOG TA ETTAVW
Kl TTPOG Ta KATW OEV avayvwpiovTal Kal TO TTApANIKPO OTPIYIMO TOU TTpowdnTApa YTToPEi
va oTeilel Tov aoTpovauTn oTpoBIAIlopevo oTo AiIdoTnpa. O aoTpovauTeG EEQOKOUVTAI VIO
TOV EYKAIJATIONO OTO d1A0TNHA TO idI0 KOAG YE TV EEA0KNON O€ £TTIKIVOUVA cUPBAvTa, OTTwg
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TEXVIKEG AUTOBIAOWONG KATA TN didpKela piag dpaoTtnpiotntag EVA, eviog Tou ao@aloug
TTEPIBAAAOVTOG TOU £pYOOTNPIOU EIKOVIKAG TTPAYUATIKOTNTAS. H TTposToIpacia otn 'n BonBd
TOUG QOTPOVAUTEG VA £XOUV ETTITUXEIG dpacTnpidTnTeG EVA oTO didoTnua.

Edav dAANo kEvTpo ekTTaideuong aoTpovauTwy gival To Kévipo Extraideuong Jake Garn, 10
oTToio £TTioNG BpiokeTal oTo AlooTnuikd Kévipo Johnson. e auTég TIG EYKATOOTACEIG
EKTTAIOEUONG, OI AOTPOVAUTEG TTPOETOINACOVTAI YIA TIG ETTIXEIPNOEIG TOU dIAOTANIKOU
Aew@opegiou. 'Evag TTpoCouOIwTAG eKTTaidEUONG TTou BaacideTal oTnV Kivnon, MIYEITAI TO TAEidI
o1o AldoTnua.

Aovioeig, B0puUROG Kal EIKOVES TTOU O A0TPOVAUTES BILOVOUV KATA TNV EKTOLEUON N
TIPOCYEIWON TOU dIOCTNUIKOU AcWPOPEIOU ATTOTEAOUV PEPOG TNG TTPOCOUOoIwoNG. Ol
eykaTaoTaoelg Tou Kévrpou Jake Garn trepihauBdavouy 1riong évav TTpOCOUO0IWTH
OIa0TNUIKOU OTABPOU v AEITOUPYiQ TOV OTTOIO OI A0TPOVAUTEG XPNOIMOTTOIOUV YId VO
e€oikelwbouv

ME TO ouoTAuaTa EpyaocTnpiou Tou AigBvoug AlaoTnuikou Z1adpou (ISS).

To dIaocTNUIKO AeWPOPEIO, O YUPVAOTEG KAl O EKTTAIOEUTEG TOU ISS 0€ auTEG TIG
EYKATAOTAOEIG TTAPOUCIACOUV OTOUG OOTPOVAUTEG TIG TTOIKIAEG KATAOTACEIG TTOU JTTOPOUV va
QVTIMETWTTIOOUV OTIG ATTOOTOAEG TOUG. O1 TTMAGTOI TOU dIa0TNHIKOU AEW@OPEIOU KATAVOOUV TN
onuacia Tou XpOvou avTidpaong Kal TNG CUYKEVTPWONG, EIOIKA ETTEION TTPETTEI va
TIPOCYEIWOOUV TO dIACTNUIKG Acwopeio ue acgpdAcia. O TIAGTOI TOU dIAOTNMIKOU
Aew@opegiou e¢aokouvTal oTn I'n yia TTOANEG WPEG XPNOIPOTTOIWVTAG TTPOCONOIWTES. TOUg
TTapoucidlovTal dIAPOPES KATAOTACEIG TTPOCYEIWONG KAl €A0KOUVTAI OTAV AOQAAN Kal
ETTITUXI TTPOCYEIWON TOU dlacTNUIKoU Asew@opeiou. O1 aoTpovauTeg Baaifovral 0To XpOvo
avTidPaOT G TOUG KAl OTN CUYKEVTPWOT] TOUG TTPOKEIMEVOU VA €XOUV I ETTITUXT OTTOOTOAR UE
TO JIACTAMPIKO AEWPOPEIO.

Administration

Alaxeipion

AkoAouBroTe Tn dladikagia TTou TTEPIYPAPETAI OTO GUAAADIO aTTOOTOANG "TaxuTnTa QWTOG".
H di1dpkeia autig TNG CWHATIKAG OpacTnPIOTNTAG UTTOPE va TTOIKIAAEIL, GAAG Ba KupaiveTal
KaTd p€oo 0po o€ 30-45 AeTTTd ava Tagn.

Location

EmiAoyn 6éong

AuTA N CwWHATIKA dpacTNEIOTNTA TTPETTEI VA BIECAYETAI O€ PIA TTEPIOXNA TTOU Eival €TTITTESN Kal
oTeyvr. MTTOpEi va yivel o€ pia TagN YE TTEPIOPICPEVOUG TTEPIOTTACHOUG.

Set-up
Aiaragn
0 Edv kdBeoTe, TOTTOBETAOTE OUO KAPEKAEG TN Hia akpIBWG atrévavTl atro TNV aAAn. Mia
KapEKAQ yia KOs pabntr o€ pia opdda Twv dUo.
0 AwoTe o€ KABe padNnTH TOo GUAAGDIO ATTOOTOAG EITE TTAVW O€ TTIVOKA PE KAITT 1}
{nNTA0TE TOUG va KaBioouv KovTd o€ €va Bpavio yia va ToTToBeTrioouv TTAvw TOU TO
QUAAGDIO TNG ATTOOTOANG TOUG EVW €ival ATTaoXoAnuévol Pe Tn dpacTnpIdTnTa.
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0 EkTtumtwoTe A TTPORAAETE £va avTiypa@o TOU TTiVAKA PE TIG OTTOOTACEIG KAl TOUG
xpovoug (Mapaptnua A)

Equipment
ESotrAiop6g
0 QDuAAGdIo aTToOTONAG
0 HpugpoAdyio atrooToANG Kal HOAUI
0 Xdapakeg pETPNONG — EUAO, OKANPS TTAACTIKO ] HETAAAO

Safety
Aoc@aAsia

o KoabBioTe A oTaBeite 6pBiol o€ pia dvetn B€on kKaTd T diIdpKEIQ TG dPACTNPIOTNTAG.
XPNOIYOTTOINCTE Ta £PYOAEia Kal TOV €EOTTAIOUO E TOV KATAAANAO TPOTTO.
ATTOQeUyETE EUTTOdIA, KIVOUVOUG KOl AVWHAAEG ETTIPAVEIEG.
Popdre KatdAANAa pouxa Kal TTATTOUTOIa T OTTOI0 OOG ETTITPETTOUV VA JETOKIVAOTE
eAeUBepa kal AveTa.

O OO

Monitoring/Assessment

NMapakoAouBnon/A§ioAéynon

KavTe TNV €pWTNON QTTOOTOANG TTPIV 01 JaBNTEG EEKIVIIOOUV TN CWUATIKH dpaocTnpIoTNTA.
ZnTAOTE ATTO TOUG PABNTEG va XPNOIYOTTOIOUV TTEPIYPAPEIG YIA VA JTTOPOUV VA ETTIKOIVWVOUV
TTPOQYOPIKA TIG ATTAVTACEIG.

XpNOIUOTTOINOTE TIC TTAPAKATW AVOIXTEG EPWTACEIC TIPIV, KATA TN SIAPKEIA KAl META TNV
€€aoknon NG dpaocTnPIOTNTAG TToU BaacifeTal o€ OECIOTNTEG, YA va BoNOrOETE TOUG HOBNTEG
va KAvouv TTapaTnproel OXETIKA UE TO OIKO TOUG ETTITTEDO QUOIKAG KATAOTAONG KAl TNV
TTPOODO TOUG O€ AUTAV TN Baciopévn o€ BECIOTNTEG dpACTNPIOTNTA:
0 BeAniwvovrail o1 BabuoAoyieg oag oTiG OOKINOTIEG 0Og KABWG EEAOKEIOTE;
0 YTmpge dlapopd PETALU TNG TTPWTNG KAl TNG TEAEUTAIAg dokipaoiag oag; Eav utmpde,
TT0I0G BewpPEiTE OTI ATAV O TTAPAYOVTAG TTOU ETTAIEE POAO O€ auTH TN dlIoYopPd;
0 Edv o xpdvog avrtidpaong oag dev augABNKE, TI JTTOPEITE VA KAVETE yIA VA KAVETE yIA
va Yivel o0 ypAyopog;

Ta moooTIKG 6edouEVA YIa QUTHV T CWHPATIKA dpacTnPIOTNTa UTToPEl va TTeEpIAapBavouy:
0 aA\ayég oTIg BaBuoAoyieg Twv dOKIPACIWV
0 TTOOEG DOKINAOIEG EKTEAEOTNKAV OTO HABNUa oTnVv TAEN

MepIka TTOI0TIKA dEdOPEVA VIO QUTHV TN CWHPATIKI dpaocTnPIOTNTA UTTOPET va TTeEpIAapBavouy:
0 TTEPIBAAAOVTIKOUG TTOPAYOVTEG
0 e€miTedo KOTTWONG TwV JabnTwv
O TOV EVTOTTIONO dUCYOPIag OE PEPN TOU CWHATOG

Collect, Record, and Analyze Data

ZuAAoyn, Karaypa@n Kal avaAuon dedopévwv

O1 yaBbnTég Ba TTPETTEI va KATAYPAPOUV TTAPATNPNOEIG OXETIKA UE TN BaCIOUEVN O€
OECIOTNTEG EYPTTEIPIA TOUG OTO NUEPOAOYIO ATTOOTOAAG, TTPIV KAl JETA TN dpaoTnpIOTATA. O
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TIPETTEI ETTIONG VA KATAYPAPOUV TOUG DIKOUG TOUG OTOXOUG BAcel OECIOTATWY Kal va
Kataxwpouv TToloTIKG dedopéva yia TNV €aywyr CUUTTEPACUATWY.

o0 [lapakoAouBrioTe TRV TTPOGOOO TWV HABNTWY O0€ OAN TN BacIOPEvn O€ BECIOTNTEG
dpacTnPIOTNTA BETOVTAG AVOIXTEG EPWTHOEIG.

0 Oa mpétrel va d1aTeBEi XpOvog OTOUG HaBNTEG yIa VA KATAYPAWOUV TIG TTAPATNPNOEIG
OXETIKA UE TNV EPTTEIPIA TOUG OTO NUEPOASYIO ATTOOTOARG TTPIV KAl META TN PACIOUEVN
o€ OeCI0TNTEG dPAOCTNPIOTNTA.

o0 Kdavrte ypa@iki TTapaoTacn Twv 0eB0UEVWYV TTOU £€XOUV CUAAEXBEI 0TO NUEPOAGYIO
QTTOOTOAAG XPNOIUOTTOIWVTAG TO XAPTI YPAQPIKWY TTAPACTACEWYV TToU diveTal aTTd TO
dAOoKaAO, aQrivovTag Toug HadnTég va avaAloouv Ta dedouéva o Kabévag JOvog Tou
MoIpQOTEITE TIG YPAPIKEG TTAPACTACEIG PE TNV OPADA KA, OTN CUVEXEIQ, OULNTAOTE TIG
ME TNV TAEN.

0 Bpeite T0 p€oo 6po, TN HEON TIPA KAl TO PUBPO TWV XPOVWYV avTidPaoHg 0ag.

Xpnaoiuotroinaorte 1a uabnuarika! Merarpéwre 1a EKaTrooTd o€ xIAIOOTd.
http://www.onlineconversion.com/length common.htm

Or1 uabnréc Ba mpérel va eEaoknBouv TTOAAES QOPES OTN TWUATIKY OpATTNPIOTHTA TOU
Q@uAdadiou ATTOOTOANS TTPIV va TTPOXWPHOOUV N va SOKIUAOOUV TIC OXETIKEC OPACTNPIOTNTEC
EMMITAXUVONGS YIA KaA QUOIKN KATAOTAON KAl TIC OXETIKES EEEPEUVINOEIS ATTOOTOANG.

Fitness Acceleration
EmiTdxuvon yia KaAf QUOIKK KATACOTAON
0 [Mi€oTe pia ayxoAuTikr) uTTdAa yia 30 deuTtepOAeTTTA KAl META OOKIUAOTE TN
dpacTtnpIdTNTa "TaxuTnTa QWTOG". ETINpéace 10 XpOvo TnNG avTidpacng oag;
E¢nynoTe.
0 Aveeite o€ €vav avapBaThipa evog eKTEAEITE TN OPACTNPIOTNTA TTIACIMATOG TOU XAPAKA.
Emnpéace 10 Xpdvo TnG avTtidpaor g oag; EEnyRoTe.
0 Kavre gikool avatrndAOEIG KAl 0T CUVEXEIA ETTIXEIPAOTE TN dpaoTnpioTnTa "TaxutnTa
QWTOC". ETINpéace 10 Xpdvo TnG avtidpaohg oag; E¢nynoTe.

Mission Explorations
ESepeuvioeig atrTooTOARG
o0 E&aoknBeite pe éva BivreoTraiyvidl A TTaixvidl UTTOAOYIOTH TO OTTOIO aTTAITEI Ypryopn
AN atroQAcEwy.
0 ANd&Bete pépog oe aBAApATA ypryopng Kivnong OTTwG To BOAEN, TO TEVIG, TO TTIVYK-
TTOVYK ] TO PAKETUTTOA.
0 EmokepBeite Eva dIKTUAKO TOTTO, TTOU €yKPIvETAI ATTO TO DACOKAAO 0AG, O OTT0I0G
0108€Tel TEOT Xpdvou avTidpaons. Opiouévol SIKTUOKOI TOTTOI XPNOIKNOTTOIoUV
METABOAAOUEVA QUWTA, BOPPBNTEG PE BUVATO X0, AKOPA Kal 0drynon QUTOKIVATWY

National Standards
EOvika MpoTutra
EBvika TpdTuTTa CWPATIKAG aywyng:
o0 [pdtutro 1: Emdeikvuel IKavoTNTa O€ KIVNTIKEG OECIOTNTES KAl JOTiRa Kivnong TTou
ATTAITOUVTAI YIA TNV EKTEAECT DIAPOPWY CWHATIKWY dPACTNPIOTATWV.

www.trainlikeanastronaut.org TAXYTHTA ®QTOX 4/6



http://www.trainlikeanastronaut.org/
http://www.onlineconversion.com/length_common.htm

0 [lpdtutro 2: EmdeikvUel KATAVONON TWV EVVOIWY, TWV APXWYV, TWV OTPATAYIKWYV Kal
TWV TOKTIKWY TNG Kivnong, 0TTwG auTég I0XU0UV yid TNV €KUAdnon kai Tnv ammédoon
TWV CWHATIKWY OPACTNPIOTATWV.

EBvika mrpdTutra aywyng o€ B€uarta uyeiag:
0 [lpdétutro 5: O1 pabnTég Ba mdEICOUV TNV IKAVOTATA TOUG OTN AQYWN aTTOPACEWY Yid
BeAtiwon Tng uyeiag.
e 554 MpoBAwTe Ta mOavA atroTeAéopata TNG KABE £TTIAOYAG KATA TN Afyn
ATTOQACNG OXETIKA PE TNV UYEIA.
o 5.5.6 lMepypdyTe Ta ATTOTEAEOPATA PIAG ATTOPACNG TTOU APOPA TNV UYEIQ.
0 [pdtutro 6: O1 paBnTéC Ba TMBEICOUV TNV IKAVOTATA XPONG OECIOTATWY OTOV OPICHO
OTOXWV YIa TN BeATiwON TNG UYyEiag.
e 6.5.1 OpioTe Evav TTPOCWTTIKO OTOXO YIA TNV UYEIQ KAl TTAPAKOAOUBROTE TNV
TTPOOBO TTPOG TNV ETTITEUEN TOU.

National Initiative

E@viki NMpwTtofoulia

H Tomikn MNoAimikn Evudpeiag (Local Wellness Policy), Tunua 204 tou Nouou trepi
Emravadeiodornong lNpoypauudrwy lNaidikng Aiatpoens kai Aiarpopng 'uvaikwy, Bpegpwy
kai lMNaidiwv (Child Nutrition and WIC Reauthorization Act) tou 2004 utropéei va givai évag
TTOAUTIUOS TTOPOC Yia TO BIKO oac ['vwuodoTiko 2uuBouAio yia tnv Yyeia twv Mabnrwv otnv
uAotroinon dIaTpoQIKNG EKTTAIOEUONS KAl CWUATIKNG dpAOTNPIOTHTAS.

Resources
Mnyég
MNa TeEPIoOOTEPES TTANPOPOPIEG OXETIKA HE TNV £LEPEUVNON TOU BIACTHUATOG, ETTIOKEPOEITE TO
OIKTUOKO TOTTO: Www.Nnasa.gov.
MNa va pébete OXETIKA PE TIGC AOKACEIG TTOU XPNOIKMOTTIOIOUVTAI O€ TTPONYOUMEVES KAl
MEANOVTIKEG ATTOOTOAEG DIACTNUIKWY TITNOEWY, ETTIOKEPOEITE TO DIKTUAKO TOTTO
http://hacd.jsc.nasa.gov/projects/ecp.cfm
MNa TeEPIoOOTEPES TTANPOPOPIEG OXETIKA PE TNV ELEPEUVNON TOU DIACTHUATOG, ETTIOKEPOEITE TO
OIKTUOKO TOTTO Www.fithess.gov
AgiTe TTPOYPAUPATA YIA TNV UYEIQ KAl TN QUOIKI KATAoTAON:
Scifiles™ H lMepimrtwon TG TTPOKANONG QUOIKAG KATAOTACNG
http://www.knowitall.org/nasa/scifiles/index.html
NASA Connect™ H kaAn évraon: Adunon KaAUTEPWY OCTWV KAl UWV
http://www.knowitall.org/nasa/connect/index.html
NASA Connect™ H cwoTr avaAoyia avatrauong: AvaAoyIKr) oKEWn:
http://www.knowitall.org/nasa/connect/index.html
NASA Connect™ KaAuTepn uyeia a1to 10 Aidotnua otn I'n
http://www.knowitall.org/nasa/connect/index.html

Credits and Career Links

2UVTeAEOTEG KAl oUVOEOoHOI oTadI08popiag

Bruce Nieschwitz, ATC, LAT, USAW

Astronaut Strength, Conditioning & Rehabilitation (ASCR) Specialists
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NASA Johnson Space Center
http://www.wylelabs.com/services/medicaloperations/ascr.html

David Hoellen, MS, ATC, LAT

Astronaut Strength, Conditioning & Rehabilitation (ASCR) Specialists
NASA Johnson Space Center
http://www.wylelabs.com/services/medicaloperations/ascr.html

John Dewitt
Biomechanist, Exercise Physiology Laboratory
NASA Johnson Space Center

Carwyn Sharp, Ph.D.
Scientist, Biomedical Research & Countermeasures Projects
NASA Johnson Space Center

Linda H. Loerch, M.S.

Manager, Exercise Countermeasures Project
NASA Johnson Space Center
http://hacd.jsc.nasa.gov/projects/ecp.cfm

Avarrruén pabnuaro¢ amo tnv Ouada Evnuépwons kai Ekmraideuong rou AvBpwirivou
Epeuvnrikou lNMpoypaupuaros (HRP) tou diactnuikou kévipou Johnson 1n¢ NASA. 10iaitepeg
EUXAPIOTIEC OTOUC EUTTEIPOYVWUOVES TwV BEUATWY TTOU OUVELBaAQv LE TO XPOVO Kal TIS
YVWOEIC TOUC OE QUTO TO £PYO.
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