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PE®EPAT

Jlunimomua pobota: 66 c., 9 puc., 5 Tabin., 3 gox., 15 mxepen.
TPEHAW, HOBUHHI [TOTOKU, TEMATUYHE MOJEJIFOBAHHS, EM-
AJITOPUTM, BIGARTM, NLP
AKTyaJIbHICTh TEMH: 3aJ1a4a B1JICIIIIKOBYBaHHS TPEHIIB B HOBUHHUX
MOTOKAX € TPOBITHOIO YIS MMiapy, MApKETHHTY, COMAIbHUX JOCTIHKCHb.
fIMOBipHiCHe TEMaTHYHE MOJICIIIOBAHHS € MPOBITHOIO CTPATETIEr0 SIS aHHOTAITi1
HOBHHHHUX TOTOKIB, miaxin BigArtm 3apusku parionansnomy EM-anroputMy Ta
napasnenu3ariii Ja€ MOKJIMBICTh BiJICTIIKOBYBAaTH TPEHIU Y PEKUMI OHJIAIH.
Meroro ganoi po6otu € modymyBatu 13, sike 6 T03BOJISAIO OTPUMYBATH

HAUTIOMYJISIPHINI TPEHN cepel 3raayBaHb MPo SPaceX Ta JIETKO IHTEPIpeTyBaTH
ix.

O0’€KTOM JIOCIIJIKEHHS € TIOCTH 3 COLIMEPEXK.

Metoau D0CIiKEHHS: CTAaHAAPTHI METOAM TEMATUIHOTO MOJICITFOBAHHS,
AMOBIpHICHE TEMAaTUYHE MOJICTIOBAHHS .

[Tporpamna peajizailisi BAKOHaHA 32 IOTIOMOTOF0 MOBH TIPOTpaMyBaHHS
Python.

OTtpumaHi pe3yJbTaTu: MOAEIb JIJIsl BUSBJICHHS TPEH/IIB B HOBUHHUX

ITOTOKax.



ABSTRACT

Topic: ‘“Topic modeling via BigArtm approach on SpaceX mentions example’
Thesis: 66 p., 9 fig., 5 tabl., 3 append., 15 sources.
TRENDS, NEWS STREAMS, TOPIC MODELING, EM-ALGORITHM,
BIGARTM, NLP
Actuality: The task of tracking trends in news streams is leading for PR,
marketing, social research. Probabilistic topic modeling is a leading strategy for
annotation of news streams, the BigArtm approach thanks to the rational EM-
algorithm and parallelization makes it possible to detect trends online.
The object of the study is a posts from social networks.
Research methods: standard methods of topic modeling, probabilistic topic
modeling.
The software was implemented using the Python programming language.

Obtained results: a model for detecting trends in news streams.
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IEPEJIIK YMOBHHUX CKOPOYEHb

NLP — 06po0ka mpupo1HOT MOBU

LDA — narentHe po3minieHHs Hipixie

PLSA — liMOBipHICHMIA TATEHTHUI CEMAaTHUIHUN aHAII3
APTM — agutHBHA peryispu3aiis TEeMaTUYHUX MOJENIEH
CI-LDA — ym0oBHO He3aJIe)KHE JJATEHTHE PO3MIIICHHS JTipiXJie

TF-IDF — yacToTa Tepminy-o0epHEHA 4acTOTa IOKYMEHTY



BCTYII

Mu xuBemo B 1udpoBy enoxy. Ko paHimie mpo Bce A13HABAIUCH 3 Ta3eT
Ta TEJEeBI30pa, TO 3apa3 HAMCBIXKIII TPEHAU HAPOKYIOTHCS B COIMEpekax. Ko
moguHa Oakae OyTH B Kypeli BCIX HOBHUHOK - Tpeba OyTH aKTUBHUM iX
KopuctyBaueM.. Lle, 3BicHO, He 3aiiMae HaATO OaraTo yacy, SIKIIO Ballla MeTa -
POCTO HE 3aryOUTHUCH Y BCHbOMY IIbOMY 1 BIJICIIJIKOBYBATH JIMIIIE HAUTOJIOBHIIIIE,
aje ysBITh, 10 Ballia 3agaya - CIIKyBaTd 3a pENyTali€o BlJOMOTO
OpeHy/opraHizailii/Tono - HEeBXEe BaM JIOBEIETHhCS CHJAITH B COIIMEpEk ax BECh
JEHB?

BizeMemo a5t mpukiaay kommnanito SpaceX (Ha mpukIial 3rajayBaHb Mpo Hei
noOyZ0BaHa BCA JaHa poOOTa) — aMEpUKAHChbKE MPUBATHE MIANPUEMCTBO, SKE
npaioe B raigy3i OyAIBHUIITBA KOCMIYHOIO TPAHCHOPTY, BUPOOHUK paKET-HOCIIB
cimeiictBa Falcon ta xocmiunux kopabmi Dragon, sika cTBopeHa iHXKEHEPOM 1
BuHaxiAHUKOM [monom Mackowm. I1po Hei B cepenubomy 7000 3ragyBaHb Ha JI€HDb B
TBITTEp1 - JMINE MPSAMHUX, TOOTO TBIT MICTUTh Ha3By Kommadii. /[ Toro, mo0
YUTATH Ta aHAJII3yBaTH iX BCl HaNEBHO 3HaJ00uBCS O mummil Bigml. Kpim Toro,
cepen 1UX MOBIIOMJICHb MalkKe HameBHO OyJyTh COTHI CXOXKHX 3a CEHCOM. TyT i
JIOMIOMOYE TeMaTUYHE MOJCIIOBAHHS.

TemaTuyHe MOJICITIOBAHHS - 11€ CITOCIO MOOYI0BU MOJIENI KOJIEKIIT TEKCTOBHX
JIOKYMEHTIB, sIKa BU3HAYAE, JIO IKUX TEM HAJICKUTh KOXKEH 13 TOKYMEHTIB.

Came mepexim 3 TPOCTOPY JAOKYMEHTIB B TPOCTIP 3HAWJIECHUX TEMaTHK
nornomarae e(heKTUBHIIIE BUPILTYBaTH 3a7jauy aHHOTallli HOBUHHUX MOTOKIB, aJKe
3aMICTh CEMU 3 JIMIIKOM THUCSIY MOBIIOMJICHb B JIEHb MU OQUUTHUMEMO JIUIIIE KUIbKa
HalOUIbII OOrOBOPIOBAHMX TPEHAIB 1 NEPErIAHYBLIM OJMH-/IBA HANOUIbII

3ajlalKaHUX TBITH MaTHUMEMO 3arajbHe YSBJIEHHS PO CUTYALIIO.
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IHOCTAHOBKA 3AJTAUI

. [IpoanainizyBaTi BIIMIHHOCTI HMOBIPHICHOTO TEMATUYHOI'O MOJIEITFOBAHHS
ta maxoay BIQARTM Bix iHIIKMX MiAXOM1B TEMATHYHOTO MO/ICTIOBAHHS.

. O6poOKa BX1IHUX JAaHUX ISl KOPEKTHOI MOOYA0BH MOJEIII.

. IloGynoBa Mozemi i1 aBTOMAaTUYHOTO B1JICII1IKOBYBAaHHSI TPEHIIB.

. AHaJ3 OTpUMaHUX PE3yIbTaTIB.
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PO3LJ1 1 UMOBIPHICHE TEMATHUYHE MOJIEJTIOBAHHSI

1.1 OcHOBHi NOHATTS, HMOBIPHICHUH JJATEHTHUH CEMAHTUYHMI aHAJI3

JIMoBipHiCHE TeMaTWYHE MOJCIIOBAHHA - II€ CYYacHHil iHCTPYMEHT
CTAaTUCTUYHOTO aHANI3y TEKCTiB, MPU3HAYCHUM JUIsI BUSBJICHHS TEMAaTUKU KOJCKITIH
JIOKYMEHTIB.

IIMOBipHiCHA TeMaTHYHa MOJENTb  ONHCYE KOXHY TEeMy JHCKPETHHM
pPO3MOALIOM Ha 0e37114l TEPMiHIB, KOXKEH JOKYMEHT - TUCKPETHUM PO3MOJLIOM Ha
Oe3miul TeM. IlepenbavaeThcs, MO KOJEKIS JOKYMEHTIB - II€ TOCHIiJOBHICTh
TEPMIHIB, 0OpaHUX BUIAJAKOBO 1 HE3AJIEKHO 3 CYMIIIl TAKUX PO3MOJLTIB, 1 CTABUTHCS
3aBJaHHS BIJTHOBJICHHS KOMIIOHEHT CyMIllll 3@ BUOIPKOIO.

OcCKUIbKH TOKYMEHT a00 TepMiH MOKE HaJIeKaTH OJTHOYACHO J0 0araThoX TeM
3 pI3HUMH UMOBIPHOCTSIMH, KaXYyTh, [0 UMOBIPHICHA TEMAaTUYHA MO/IENb 3A1MCHIOE
«M'SIKY» KJIACTEpHU3AIMIO JOKYMEHTIB 1 TEPMIHIB 10 KjlacTepam-Temam. Tum camum
BUPIIIYIOTBCS MPOOJIEMH CHHOHIMII 1 OMOHIMII TEpPMIHIB, 110 BUHUKAIOTh IPHU
3BUYANHIN «OKOPCTKIM» KinacTepusallii. CHHOHIMH, YaCTO BXKMBAIOTHCSA B CXOXKHX
KOHTEKCTaX, 3 BEJIMKOI0 WMOBIPHICTIO MOTPAIUISIOTH B OJHY TeMy. OMOHIMHU, 1110 iX
BXKMBAIOTh B PI3HUX KOHTEKCTaX, pPO3MOJAUISIOTHCS MDK KIUIbKOMa TEeMaMH
BIJITOBITHO 10 YaCTOTH B)KHMBAaHHS.

[ToGymoBa TeMaTWYHOI MOJENI 1O KOJEKIlii JOKYMEHTIB 3BOJUTHCS [0
ONTHUMI3aIlifHOI 33/1a4l CTOXaCTHYHOTO MATPUYHOTO PO3KJIAJaHHS. Y 3araibHOMY
BUIIAJKy BOHA Mae 0Oe3Jiu pillieHb, 1 BIAMOBIAHO A0 Teopii perymspusamii A. M.
TuxoHoBa , SKIO 33aa4a HEKOPEKTHO MOCTaBJIEHA, TO 11 PIIEHHS MOXHA 3pOOUTH
CTIMKUM, JOJABIIM JO OCHOBHOTO KpPHUTEPIIO [OJATKOBUW KpUTepid -
peryJspuzaTop, 0 BpaxoBye crnerudiky mpeaMeTHOT 00IacTi.

Hexaii D - mHOXMHa (KOJIEKIIis]) TEKCTOBUX JOKyMeHTiB, W - MHOXHHa
(CJIOBHUK) YyCIX Y)KMBAaHUX B HUX Te€pMiHIB. TepMiHAMU MOXYTb OyTH SIK OKpeMi
ciioBa, Tak 1 cioBocronydeHHs. Koxen pokyment d € D sBasie coGoro

TMOCITIIOBHICTD Ty TEPMIHIB Wy... Wy 31 ciioBHHKa W,
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[TepenbavaeThes, 10 ICHYE CKIHUCHHA MHOXHHA TeM |, 1 KOXKHE BXOKCHHS
TepMiHa W B JJOKyMeHT d moB'si3aHoO 3 Aesikoro TeMoro t € T. Konekiris TOKyMEHTIB
PO3TIISAAETHCS K BUTIAKOBA 1 He3alekHa BuOipka Tpiviok (w;,d;,T;),1=1,. .., N3
JIMCKPETHOTO po3noainy p(w, d, t)Ha CKiIHYeHHOMY MMOBipHiCHOMY mpocTopi W X
D x T. Tepmiaun W i nokyment d € croctepiraemumu 3MiHHEMHU, TeMa t € T €
JATEHTHOIO (MMPUXOBAHOIO) 3MIHHOIO.

[lepenbavaeThCsi, MO0 MOPSAIOK TEPMiHIB B JOKYMEHTaX HE BaXKIMBHH IS
BUSIBJICHHS] TEMaTHKH, TOOTO TEMAaTUKY IOKyMEHTa MO>KHA JII3HATHCS HABITh TICIIS
JOBUTLHOT MEPECTAHOBKH TEPMIiHIB, X0Ua JUIS JIIOJMHHA TAKUH TEKCT BTpaya€e CEHC.
Lle mpumyIeHHs HA3MBAIOTh TiNoTe3010 «Mimika ciiB» (bag of words). ITopsmok
JIOKYMEHTIB B KOJIEKIli TaKoX HE Ma€ 3HAYCHHsS; 116 MPUIYIIEHHS HAa3UBaIOTh
rinoTe3010 «MilIKa JOKYMEHTIB». ['imore3a «Millika ciiB» J03BOJISIE MEPEUTH 10
KOMITAKTHOTO TIOJaHHS MOKyMeHTa sk miaMHOXuHH d C W, KOXKHOMY €JIeMEHTY
sKoro W € d, mocTaBiIeHO Yy BIAMOBITHICTH YUCIO Ng,, BXOKEHb TOKCHa W B
JTOKyMeHT d.

[TepenbavaeThcsi, IO MOSIBA CITIiB B TIOKYMeHTI d 1o Temi t 3a/Ie)uTh Bl TeMH,
aJie He 3aJIeKHTh BiJl TOKyMeHTa 0, i OMUCYETHCS 3arallbHUM JJISl BCIX JJOKYMEHTIB
posmoaiiom p(wlt). lle mnpumymeHHsS HA3WBAETHCS —TIMMOTE30l0  yYMOBHOI

He3anexHocTi. oro MojkHa 3anmcaTi TpbOMa HEe3aleKHUMU PIBHSIHHSAMMU:

p(wld,t) = p(w|t),
p(dlw,t) = p(d]?),
p(d,w|t) = p(d[)p(w [t).

MMoBipHicHa Mozenb BHpaxkae iMoBipHocTi p(w|d) mosiBH TepMiHiB W B
nokymenTax d gepe3 posnoaumu p(w|t) i p(t|d). BignoBigHo 10 hopMysii OBHOT

AMOBIPHOCTI Ta TOTE3U YMOBHOI HE3QJIEKHOCTI:

p(wld) = Zier p(w|t)p(t]d).
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TakuMm dnHOM, TMOBIpHICHA MOJIEIIbH OIMCYE IPOIIEC MMOPOHKCHHS KOJIeKIii D
1o Bijomum posnosainax p(w|t)i p(t|d), B Tol yac sk modyoBa TeMaTUIHOT MOIET1
- 11€ 3BOPOTHA 3aJ]a4a: 3a BIAIOMOIO Kousieklii D moTpiOHO oliHUTH apamMeTpu MoIed1
Pue = POWID) i B = p(t|d).

OCKUIBKM YMCJIO T€M 3a3BHYail Habarato MEHINe, HDK pOo3Mip CJIOBHHUKA 1
KUIBKICTh JJOKYMEHTIB (1110 JIOT1YHO, 1HAKIIE KOKEH JIOKYMEHT MaB OU CBOIO TEMY,
a00 TemMa BU3HAYAJIaCh OW MO HAWYACTINIOMY CJIOBY), TO 3aBAaHHS 3BOJUTHCS JI0

MOIIYKY HAOJIMKEHOTO MIPEICTABICHHS 3a1aHO1 MAaTPHIll YaCTOT:

F = (fwa)(WxD),

fwa = Naw / Ng

y BUIJISA1 JOOYTKY IBOX HEBIJJOMHUX MaTpPULb MEHILOT0 po3Mipy F =~ @O - matpulll
TEPMIHIB TEM 1 MaTpull Te€M JOKyMEHTIB. Bci Tpu Marpuill MarOTh CTOBMIII, IO
NPEeACTaBISAIOTh JUCKPETHI PO3MOILIH.

VIMOBipHOCTI MOYHa OLIHIOBATH 110 BUOIpI fK 4acToTH. YaCTOTHI OIiHKH €
HE3MIIIEHUMHU Ta e(EeKTUBHUMHU OL[IHKaMH (TYT 1 JAaJil TO3HAYaTUMEMO Yepes

p). Sanumemo 1e GopmyIior:

A __ Ngw
p(d' W) - n ’
A _ nW
p(W) - n )
A _ Ngw
plwld) = 2

e Mgy - YUCIO BXO/DKEHb TEPMiHA W B JIOKYMEHT d,
Ng = Ywew Ndw - JOBXKHHA JoKyMeHTa d B TepMiHaXx,
Ny = Dgep Ndaw - YACIO BXOJKCHb TEPMiHA W B yCi JIOKYMEHTH KOJEKIIiT,

N = Ygep Qwew Ndw - JOBKUHA KOJIEKIIT B TEPMiHAX.



14

HmoBipHOCTI, MOB’s13aH1 3 TPUXOBAHOIO 3MIHHOIO t TaK0K MOYKHA OIIHIOBATH

SIK 4YaCTOTH, aJie TOJi Tpebda pO3IIsiIaTH KOJEKII0 TOKYMEHTIB SIK BUOIPKY TpiHOK

(d,w,t):

() = 2 p(wle) = 25, p(eld) = T, p(tld,w) = T,

t Naw

€ MNggy - YUCIO TPIHOK, B SIKUX TEPMiH W JOKyMeHTa 0 1MOB’si3aHUM 3 TEMOIO t,

Nat = Ywew Ntdw - YACIO TPIHOK, B AKUX TEPMiH JToKyMeHTa d OB’ s13aHuUit

3 TeMO1O0 1,

Nyt = Dgep Mtaw - YUCIO TPIHOK, B AKUX TEPMIH W OB’ sI3aHUIA 3 TEMOIO T,

Ny = Ygep Lwew Nedw - GUCIO TPIHOK, OB SI3aHKUX 3 TEMOIO 1.

L1 o1iHKK HE MOXKYTb OyTH 004MCIIEH] O€3MOCEPETHbO 32 BXIIHUMU JIAHUMU,
TakK sk TeMU HeBiJIoM1. OTHAK MOKHA TTIOMITUTH, 1110 BC1 OI[IHKU BUPAXKAIOThCS Yepe3
Neaw = p(t|ld, w)ng,,. 3Har0un ymMoBHi po3noaimm p(t|d, w) MoxxHa
OLIHMTH LIyKaHi MapaMeTpy TEMAaTHYHOI Mosieni ¢, = Pp(W(t) 164 = P(t|d).

I[Ipy N — oo wacroTHi oninku P (), mparHyTh g0 BignoBimHux P (-),
BIJITOBIIHO /IO 3aKOHY BEJIMKUX YUCET.

YactoTHa 1HTEpHpeTaliss Ja€ MpPOCT€ 1 KOHCTPYKTUBHE PO3YMIHHS BCIX
YMOBHUX WMOBIPHOCTEH, BUKOPUCTOBYBAaHMX B IMOBIPHICHUX TE€MAaTUYHUX
MOJIENSIX, a TaKOoXX TMPUPOJHUX OOMEXKEHb, BIACTUBUX MMM MojemsM. Jlms
OI[IHIOBAHHSI IMapaMeTpiB &, TeMaTUYHOI MOJENI JUIsl KOJICKIIl JTOKYMEHTIB D

OyZeMO MakCHMIi3yBaTH MPaBAONOAIOHICTh BUOIPKU:
p(D,?,0) = [Ii=y p(diwi) = llaep llwep P(WId)"p(A)™ - maxg,e.

3ayBakumo, 1o p(d)"dv = const.
[Iponmorapupmyemo, 1mo0 mepeTBOPUTH JOOYTKM B CyMH 1 HpUOEpEeMo
KOHCTAHTHI JIOJIaHKH, 1K1 HE 3aJIeXkaTh BiJ] MapaMeTpiB MOJEII. 3ayBaKUMO TaKOXK,

110 Matpuili @ i @ MarOTh 1OJaTHI HOPMOBAH1 CTOBMIII.
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Maemo:

L(®,0) =XYaep Xwew Naw N Xeer Owibra - MaXee

ZWEW (th = 11 (pwt = 01
ZtET Otg = 1,0iq = 0.

JlaHa mocTaHOBKA 3ajadi SBISIETHCS OCHOBOIO WMOBIPHICHOTO JIATEHTHOTO
cemataruHoro anamsy ( PLSA). [l ii pimeHHs BAKOPUCTOBYEThCst EM-amropurm.
B nacTynHuX nmyHKTax BiH OyJie BUBEJIEHUN OUIBII CTPOTO, ajie 3apa3 MU JIIHIEMO
710 IIOT'O €JIEMEHTAPHHUM IIISTXOM.

[lykani mapamMeTpu MOJIENI BUPAKAIOTHCS Ye€pPe3 YaCTOTHI OIIHKKA YMOBHHX

o . o _ Nyt . _ Ndat N . .
iMoBipHOCTEH @, . = —— 1 0;y = — . BoHU 1OB’sI3aHi 3 MPUXOBAHUMHU TEMaMH 1
wt ne t ng

TOMY HE MOXYTh OYTH OOUMCIICH] MO KOJIEKIIii, III0 CIIOCTEPIraeThcsa. TUM HE MEHIII,
iX MOXXHa OIIHWUTH, 3HAIYH Mgy, = NgwP(t|d,w). 106 BupasuTu yMOBHI
iMoBipHOCTI p(t|d, w)depes mapaMeTpu MoOJEIi CKOPHUCTAEMOCH (HOPMYJIOIO

baiieca:

t\d, _ pwld) _ pwiDp(tld) _ _ $wtba
ptldw) = 208 p(wld) Soer PwsOsa

TakuM 4YHMHOM OTPUMYEMO CHUCTEMY PIBHSHB BIIHOCHO MapaMeTpiB Mojemi

@t Ota 1 TOMOMDKHUX 3MIHHUX Praw, Mwe, Neq

p _ PwtOta
tdw ZSET §0wsesd’
Nyt
= —— Ny = n ,
Pwt S Mot wt ZdeD dwPtdw
Ntd
0,y = —
td ZSET ndS’

Ngg = Zwed NawPtaw-
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Jlnst pirneHHs JaHOT CHCTeMHU HETIHIHHUX PIBHSHB I IXOUTh METOT IIPOCTHUX
ITepaIriii: croyaTtky OOHMparOThCS MOYATKOBI HAOIMIKEHHS IMapaMeTpiB, a MOTIM
O0OYMCIICHHS B IIUKJII MPOJOBKYIOTHCS B IIUKJIl /10 301KHOCTI, SIK MIOKa3aHO Ha PUC.

1.1.

PLSE-EM: pamionansanit EM-anroputm ans moneni PLSA

Bxin: komnexuis joxkymentis D, uncno tem [T, nouarkosi nabnukenus @0
Buxin: poznoninu @ i O
IloeTOpIOBaTH:

OOHYJIHTH TNy, Mg, Ny AABCIXdED, weE W, tET;
mgBeixde D, wed

Z = E Pwibid;

teT

30UIBIINTH Tty Ngt, T Ha ndm{f‘gmtetd/z | A Beix tET

Pwt = nwt/nt uBCiXWE W, tET;
Ora = ndf/nd i Bcix dED, tE T,

noku O i O He 3iitnyTeCa

Pucynok 1.1 — Pamionansanit EM-anroputm miis momeni PLSA.

3acTocyBaHHA MPHUHIMIYY MaKCUMaJIbHOI MPaBAOMOMIOHOCTI 1 pIlIEHHS
ONTUMI3aIIHOT 3a7a4i 3a fonoMoroo EM-anroputmy npuBoauts B PLSA piBHO
JI0 TOTO Xk ITepaliiiHoro npouecy. O0paxyHOK YMOBHUX WMOBIPHOCTE Ha3UBAaIOTh
E-kpokoMm, a 00YUCIEHHS OLIIHOK MaKCUMaJIbHOI IPaBAOMOAIOHOCTI - M-KpOKOM.
O6uuncnenHss M-kpoky notTpedye 0O JHOKPATHOTO MPOXO,1y BCIET KOJIEKIIT B IIUKJII TIO
BCIX JIOKYMEHTax 1 TepMiHax. BcepeauHi 11boro MUKy yYMOBHI HMOBIPHOCTI MOKHA

JIMIIIE KOJIM BOHU NOTP10HI. Lle poOuTh airoput™ parjioHaJIbHUM.
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1.2 AnuTuBHA peryjsipu3amis

3ajaya CTOXaCTUYHOIO MaTPUYHOI'O PO3KJIAAy € HEKOPEKTHO MOCTABIIEHOIO,
OCKUIbKM MHOJKHHA 1 pillIeHb B 3araJIbHOMY BUMAAKYy HeCKiHUeHHa. Skmo F = @0
-po3B’sa30k, 70 F = (@) (S 10) takox € po3B’13k0M JUIsl BCiX HEBUPOKEHHX S,
npu sixux Matpuni ®'= @S i 0" = S~10e croxacTnuHMMY.

[cHye 3aranbHMM MAX14 A0 BUPIIICHHS HEKOPEKTHO MOCTaBIEHUX 00EpHEHUX
3a/1a4, 3BaHUN PEryJspu3ali€lo.

AnuTHUBHA peryispu3zailis TeMatudyHux Mmojened (APTM) 3acHoBana Ha
BBEJICHHI JI0JJATKOBUX KpUTEPiiB peryiaspusaropiB R; (©,0),i = 1,...,r

1 Mmakcumizanii ix miHiitHOi KombiHaii 3 [n(L(P, 0)):

R(®,0) = Y5, 1;R{(®,0), L(®,0) + R(P,0) > maxee,
ZWEW Pwe € {01 1}; DPwi = 0,
ZWEW etd € {0: 1}; Qtd > 0,

ne 7;- HEBIJ'€MH1 KOE(IIIEHTH PETYISpU3allii.

OnTumizariist 3BaKeHOT CyMH KPUTEPIIB € MIUPOKO MOMUPEHUM MPUHOMOM B
OaratokpuTepiaibHii omrtumizanii. IlepeTBopeHHST BekTOpa KpUTEpiiB B OJIUH
CKaJIIPHUYN KPUTEPIN HA3UBAETHCS CKASIPU3AITIETO.

Mopens  IMOBIpHICHOTO JIAaTEHTHOTO CEMaHTHYHOTO aHamizy PLSA
BIJINIOBIJJA€ OKPEMOMY BUIIAJIKY, KOJIA PETYISIPU3aTOPU BIICYTHI.

Y wmogmeni PLSA 30imblieHHS 4YHClIa TEM MOXXE MPU3BOJUTH TITBKH 0
3pOCTaHHsl  MpaBAONOAIOHOCTI Mozeni. Jlis peryiaspu3oBaHOi MoJeni Le He
000B'AI3Kk0BO Tak. ToMy OOMEXEHHs BHILE 3alKCaHl 3 BaplaTUBHOI MPABOIO
YaCTUHOIO, sIKa niepei0ayae MOXKIUBICTh OOHYJIEHHS CTOBMIIB MaTpulp O 1 .

Posrnsnatorses ogaouacHo 2!7121P! 3anay i 3 Hux BuGMpaetses Ta, s kol
BUKOHYIOTbCSI HEOOXIJIHI yMOBH €KCTPEeMyMy TMpHU 3aJlaHuX Koe]iIi€eHTaX

perymspu3ariii.
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Sxmo @;= 0, To Tema t BUKITIOYA€THCS 3 TEMAaTUYHOI Moeli. Takum 4nHOM,
B [IOCTAHOBKY 3a/1a41 3aKJIaJJa€ThCS MOXKJIMBICTh BU3HAYATH ONTUMAJIbHE YHCIIO TEM,
3a YMOBH, II0 TOYATKOBO OyJIO 33JaHO HAJAMIPHE YMCIO TEM. 3ayBakKUMO, IO JI0
BUJAJICHHS TeMHU | MOKe MPU3BOJUTH HE TUIHBKK OOHYJIEHHS t-TO CTOBMIISI MaTpPUII
®, a i1 oOHyneHHs t-ro psaka matpuul .

Sxmo 6;= 0, To gokymeHT O (QaKTHYHO BHKIIOYAETHCS 3 KOJEKIIIi.
PerynspusoBana Mozieiab MOXe “BIAMOBISITUCS BU3HA4YaTH TEMATHUKY JIOKYMEHTa
d, AKII0 BiH 3aHAJITO KOPOTKHH a00 SKIIO BiH HE pEJICBAHTHUN TEMATHII KOJICKITii.

VY 0aileciBCbKMX METO/ax HaBYaHHS TEMAaTHYHUX MOJENIEH PEryisipu3aTop
R(®, 0) inTepnperyeThes sIK Jorapudm anmpiopHOTO PO3MOALTY, a ONTUMI3alliiHa
3a/laya BUIIE BIANOBIA€ MPUHIMITY MAaKCUMYMY amocTepiopHOi MMOBIpHOCTI. Y
APTM perynspuzarop He 3000B's13aHUNA MaTH HMOBIPHICHY 1IHTEPIPETAIIIIO.

BBenemo omepaTop HEBIJI’€MHOTO HOPMYBaHHS, SIKHH TEPETBOPIOE
NOBUTbHUM BekTOp (X;),I € I B BekTop IHMoBipHOCTEH (p;),I € I AUCKPETHOTO
pO3MOAUTY NUISXOM OOHYJIEHHS HETaTUBHUX  €JIEMEHTIB 3  HACTYITHUM

HOPMYBAHHSIM:

max{x;,0}
Y jer max{x;,0} ’

p; = normx; = Vi el.

k1o BCl eIeMEHTH BiJI’€MHI a00 HYJbOBI PE3yJIbTaTOM HOPMYBAaHHS €
HYJIbOBUM BEKTOP.

Teopema 1.1 Hexaii pynkmis R(P, @) vHenepepBHO audepeHitiioBHa. Touka
(®,0) nokampHOrO EKCTpeMyMY 3aJadyl MakcuMmizamii  JiHIHHOT KomOiHaIli
perymspuzatopiB 3 [n(L(®,)) 3a10BOJIbHIE CUCTEMI PIBHSIHB 3 JOMOMDKHUMU

3MIHHUMH Digy = p(t|d, W):

Ptaw = Norm(Py:6tq)

_ R
P = norm(Ny,e + Oy P
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Nyt = ZdED Nawpegw?

OR
Ora = norm(Neg 4+ 0¢q 26,

Ngg = Zwed NawPtdw-

JloBeneHHst 3acHOBaHe Ha 3acTocyBaHHI ymoB Kapyma-Kyna-Takkepa 1
npuBoauThea B [1], [2]. laHa TeopeMa € Hac/IiIKOM OUTBII 3arajibHOi TeopeMu 1.2,
JIOBEJICHHSI SIKOT Oy/Ie HaBEJIEHO HIKYE

PimieHHst cucremMu piBHSHb METOJIOM IIPOCTUX I1Tepallii MPU3BOJUTH JI0
perymnsipuzoBanoro EM-anroputmy. OOUuCHEHHS 3MIHHUX Piqy, HA3UBAEThCs E-
KPOKOM, OL[IHIOBaHHS IapaMeTpiB ¢ ., 0;q M-kpokom. [Tapamerpug ., 04 MOKHA
1HII1aJ113yBaTU BUNIAIKOBUMHU 3HAYEHHSIMH.

Hwuxue Oyne posrisiHyto onnaitHoBuil EM-anroputwm, sikuili BBa)kaeTbcs
HAWOUIbII MIBUAKUM 1 JOOpe Mpalloe B yMOBAaX MyJbTHINOTOYHOCTI. Came BIH 1

peaiizoBanuii B 6i0mioteni BigARTM.
1.3 JlarentHe po3mimenns dipixJe

Jlarentne posmimenns [dipixie (LDA, Bix anrn. Latent Dirichlet allocation)
- MOJENb, sKa 3aCTOCOBYEThCS B MAIIMHHOMY HaBUaHHI Ta iH(opMaIiiHoOMy
MOIIIYKY, IO JIO3BOJISIE TOSCHIOBATH PE3YJIBTaTH CIIOCTEPEIKEHb 3a JOTIOMOTOIO
HESABHHMX TPYI, 3aBJISIKH YOMY MOJKJIMBE BHSBJICHHS NMPUYUH IOIOHOCTI JESIKUX
YaCTHH JaHuX. Hanmpukia, SKIo CrocTepeKeHHIMHU € CJIOBa, 310paHi B TJOKYMEHTH,
CTBEPIKYETHCS, 1[0 KOKEH JIOKYMEHT SBJIsIE COO0I0 CYyMIIT HEBEJIMKOT KIITBKOCTI TEM
1 10 TTOsIBa KOYKHOT'O CJIOBA IOB'sI3aHa 3 OJHIEIO 3 TeM JokymeHTa. LDA € omHuMm 3
METOJIIB TEeMAaTUYHOTO MOJICIIOBAHHS 1 BIepine OyB MpPENCTaBIECHUNW B SKOCTI
rpadigyHoi Moxaem i BusBieHHs TeMatuk JleBimom bmeem, Enmpro MuoMm 1
Maiikiom J[>xopaanom B 2003 porti .

Y LDA koXeH TOKyMEHT MOK€ PO3TJISAATUCA K HAaOlp PI3HUX TEMaTHK.
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Mopenb naTeHTHOTO po3MimieHHs [ipixiie 3acHOBaHa Ha MPUITYIIIEHH], 1110 CTOBIII
04 I € BUMAIKOBUMH BEKTOPAMH, IO TOPOKYIOThCS posmoautamu Jlipixie.
(Posmomin Jlipixsie - 1me CIMEMCTBO O€3ymWHHUX OaraTOMIpHUX BIPOTITHUX
pPO3MOAUIIB MAapaMETPU30BAHHBIX BEKTOPOM « HE BII €MHHMX MJIMCHUX YHUCEN.
Posnoain [ipixie € y3aranbHeHHsIM beta-po3noainy Ha 6araToBUMIpHUN BUIIAIOK.
ToOro, #oro (yHKIIS OIUIBHOCTI TMOBEPTAE€ 3HAYEHHS IMOBIPHOCTI TOrO, IO
IMOBIPHICTB KO>XHOTO 3 K B3a€MHO BUKIIFOYaIOUMX MOJI1M JJOPIBHIOE X;3a YMOBH, 1110
KOXKHa MMOJIis crioctepiranacs a; — 1 pas.)

Lle cporrye 3actocyBaHHsI METO/I1B 0all€CIBCHKOIO HaBYaHHs. Y TOM ke yac,
3acToCcyBaHHsA posnonauniB  Jlipixjie HE Mae MepeKOHIMBUXJIIHTBICTUYHHUX
0OIpyHTYBaHb. MOro IMpOKe TMOIMPEHHS B TEMATHYHOMY MOJEIIOBAHHI
MOSICHIOETHCA MIBUIIE MOMYJISPHICTIO 0all€CIBCHKOTO HaBYAHHS, HIXK MpParHEHHAM
IO aJ€KBATHOI'O MOJIEIIOBAHHS 3HAYMMHUX OCOOJIMBOCTEN TEKCTOBHUX KOJIEKIIH a00
SIBUIL] IPUPOIHOI MOBH.

Y APTM wmoxpens LDA oTpumye anbTepHaTUBHY HE-HMOBIPHICHY

THTEPIPETAIliIO Yepe3 3TIaKYIOUN PEeTyIsipu3aTop:
R(®,0) = BoXtw Bwelnoy: + ag Zd,t Atqlnbiq,

ne B0, 00 - koedilieHTH peryspu3arii.

Maxkcumizamig R (@, ®) npu3BoauTh 10 30JMKCEHHS BEKTOP-CTOBIIIIIB @, 3
3aJaHUMH BekTopamu B,= (B .) € RY, a BEKTOP-CTOBMINIB H; - 3 3aJaHUMHU
BekTOpaMu ag = (ayq) € RT.

IIpu ubomy BEKTOPH B¢ 1 @ BIOBIIAIOTE IilleprapaMeTpam arnpiopHux
posnoautis [ipixie.

[Mpotunexxna crpateris  MiHiMizanii R (@, ©) Bukimkae edekr
PO3PIIKYBaHHs, KOJIM OaraTto eneMeHTiB MaTpullb @ 1 ® nepeTBOPIOIOTHCAS B HYJIb.
Bona ¢opmanizye rinote3y po3piiKEHOCT] - MPUPOJHE MPUIYIIECHHS, 1110 KOXKEH

JTOKYMEHT d 1 KO’KEH TepMiH W TIOB'SI3aHUM JIMIIE 3 HEBEJTMKHUM YHCIIOM TeM {
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Y APTM 3raamkyrounii 1 po3pipKy0unil peryaspu3aTop ONMUCyIOThCS OTHAKOBUMHU

dbopmynamu M-KpOKY 1 BiIpI3HAIOTHCS TUIBKH 3HAKaMH KOe(DIIi€HTIB:

Pt = norm(ny: + BoPwe), Ora = norm(ng: + ao@qy),

IIPY 1[bOMY TTO3UTUBHUN KOS(IIIEHT MPU3BOIUTH JI0 3TJ1a/DKyBaHHS, HCTATUBHHUH -
JI0 PO3PIJIPKEHHSI BIJIMOBITHOTO IMapaMeTpa.

B ekcnepumentax po3pipkeHicTsh Matpuilb @ 1 @ Moxe mocsraTd OuibIie
90% mnpakTHYHO ©€3 3HWIKEHHS MPaBIOINOAIOHOCTI MOJENl , IO MiATBEPKYE
rinore3y po3pimkeHocti. B [1] mponoHyeThcs 3riajpkyBaTh HEBEJIHMKE YHCIIO
«poHOBUX» TeM, 100 310paTH B HHX CJIOBa 3arajbHOI JIGKCUKH, a OCHOBHI
«TPEeIMETHD» TEMHU pPO3PLIKYBaTH, MO0 B HUX CKOHUEHTPYBAJIUCA TEPMIHH
IpPEAMETHUX 00JIaCTeH.

Y OaitecoBoMy TMiJIXOMlI HEMa€ €IWHOTO OINUCY 3MJIAJDKYBAaHHSA 1
PO3PLIKYBaHHSA, OCKUIBKH TapameTpu po3noiuriB Jlipixjge MOXyTh OyTH TUIBKH
nonatHiMu. Bimowmi cripoOu po3pikyBaHHS B 0alieCIBCKUX MOJICTISIX TPU3BOIATH 10
OUTBIITPOMI3IKUX KOHCTPYKIiK  [3, 4, 5] depe3 BHYTPIIIHE MPOTHUPIUUS MiXK
BUMOTOI0 PO3PIKEHOCTI 1 BIACTUBOCTSIMU po3noauty [ipixie.

v APTM He BUKOPUCTOBYETHCS 0aiieCIBCKHI BUBIJ 1 OB’ s13aH1 PO3IOLIH.
Tomy Hemae HISIKUX MiACTaB BUAUISITH 318 Kyr0unil perynspusatop ipixie
K OCHOBHMM. [lani Mmu OyaeMo po3riisaiaTd TeMaTU4H1 MoJiesi 6e3 HbOTo, Xo4a

0arato 3 HUX BiJ] MOYaTKy BBOJAMIMCS Ha ocHOBI LDA.

1.4 MyabTMOJAJIbHI TEMaTHYHI MOJeJTi

VY3aranbHUMO WMOBIPHICHY TeMaTWYHYy MOJENTh Ha BHIAJIOK CKIHYCHHOI
MHOKHHU MOJIaJIbHOCTEH, KOXKHA 3 KX Ma€ CBili CJIOBHHK - CKIHUCHHY MHOXKCHY
tokeHiB W,,,, m € M. [li MHOXXMHM TIONAapHO HE MepeTuHaThes. [X 00'eHAHHS

Ooynemo no3nayatu yepe3 W. MopansHicT TokeHa W € W OyieMo ro3HayaTH 4yepe3
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m(w). TIlepma wmogambricte W1  BigmoBigae TtepmiHam  (cioBaM — abo

CJIOBOCITOJTYYCHHSIMH ), pEIITa - PI3HUM THIIAM METaJaHuX.
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PI/IC}’HOK 1.2 — MYJIBTI/IMOI[EUIBHe TCMAaTUYHC MOJCIIOBAHHS.

3BUYaiHa TeMaTUYHA MO/IEIh BU3HAYAE PO3IOALT TEM B KOKHOMY JIOKYMEHTI
1 pO3MOAUT TEPMIHIB y KOXKHIN Temi. MylnbTUMOJaIbHA MOJIENIb BU3HAYAE TAKOXK
PO3IOUIN 1HITUX MOJAJIBHOCTEW B KOXHIM Temi. IlpukiamamMu MomanbHOCTEH €
€JIEMEHTH METa-0MUCY TOKYMEHTIB (aBTOpU, MOMEHTH 4Yacy, JuKepena, pyopuKkH i T.
7.), IATaTH 1 MOCUJIAHHS MK JOKyMEHTaMH, 00'€KTH Ha 300pa)K€HHSX, PEKIaMH1
OaHepu, KOPUCTYBAYi 1 T. 1

MynbTUMOJaTbHE TEMATHYHE MOJCITIOBAHHS MIEPECITINYE OJHOYACHO JBI
MeTH. 3 OJHOTO OOKY, 3HAaWTH TeMaTU4Hi MPoQ LTl TOKYMEHTIB, Kl OJHAKOBO
n00pe MOSCHIOITH MOSBY TOKEHIB BC1IX MOJAJIBHOCTEH. 3 1HIIIOTO OOKY, BU3HAYUTH
CEMaHTUKY 1 OMHCAaTH B TEPMiIHaX NPHUPOJHOI MOBHU €JIEMEHTH HETEKCTOBHUX
MOJIaJIbHOCTEH, TaKUX, K €JIEMEHTH 300pakeHb a00 KOPUCTYBaUi.
Konexkiniss TOKyMeHTIB pO3IIISIIAE€THCS K BUMAAKOBA 1 HE3aIeKHa BUOIpKa
tpiriok (w;, d; t;),1=1,..., N3 auckperHoro posnoainy p(w, d, t) Ha CKIHUCHHOMY
nMoBipHicHoMy mipoctopi W X D x T. Ilo3HaunuMo yepes n, 4uCiao TOKEHIB BCIX

MOIIaHBHOCTeﬁ B IIOKYMGHTi d, qyepes Ny, - YUCI0 BXOKCHb TOKEHAa W B JOKYMCHT

d.
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[Tpuitmemo rimoTe3y yMOBHOI He3anexxkHocTi p(w|d, t) = p(w|t)p (w|d, t)
1 3aMUIIIEMO TeMATHYHY MOJIETThb MOTATLHOCTI M, sIKa MaiKe He BIAPI3HAETHCS Bl

[I0YATKOBOT MOJIEN :

pwid) = D" pWIOP(Eld) = ) uibegw € W™, d €D

teT teT

IlapameTpu MOJENi yTBOPIOIOTH MATPHIL ™ = (@) wmur 10 = (Otqd) 7y p
CyKyIHICTh MaTpHuIlb ™, AKIIO iX 3aMucaTH B CTOBIEIb, yTBOpIoe WX T-MaTpuiito
.

Po3noaun TeM B KO)KHOMY JIOKYMEHTI € 3arajlbHUM JUIs BC1X MOJAJIbHOCTEN.

3anuieMo NOpPUHLIMI ~MAaKCUMyMy MNpaBIONOJIOHOCTI, IPEICTaBUBIIU

jorapudm npaBaonoA10HOCTI B BUTJISIII CYMU IO MOJIAJIbHOCTSIX:

n

lnl_[ p(w;ild;) = Z 2 Z Nawinp(wl|d) — maxe e

i=1 mMmEeM deD wewm

1€ Ngy, - YMCIIO BXO/HKCHb TOKEHA W B JIOKYMEHT d.
TakuMm yrHOM, JIoTapuhM IPaBAONONIOHOCTI MYyIBTUMOAAIBEHOT TEMAaTUIHOT
MOJIeNIl TPEJCTABISIETBCA CYMOIO Jorapu(miB MpaBAONOAIOHOCTI TEMAaTHUYHHUX

MOJIEJIEN OKPEMHUX MOJAJIbHOCTEM:

Ln(@™,0) = ) > naylnp(wld) - maxemg

deD wewm

[Tepmmii 1ogaHOK B CyMi BITHOCHUTBHCS IO MOJIATBLHOCTI TEPMIHIB 1 CIIiBIIA1a€
3 MOYATKOBOIO (PYHKIIIEIO MPaBIONOAIOHOCTI. Pemty momgankiB MoxHa
IHTEPIPETYBATH K PEryIIpU3aTOPH BIAMOBIAHUX MOJAIbHOCTEN. BBeeMo B 1110

CyMY KOe(DILIEHTH Perysipu3aLii T, isl KO)KHOI MOAAIbHOCTI:
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L((D, 0) = ZmeM TmLm((pm»@) - max(b,@v

110 EKBIBAJICHTHO IOMHOKEHHIO YHCEN Mgy, HA I KOCPIMIEHTH: gy, = Tpmw)Naw-

T;n JIO3BOJISIIOTH 30a7aHCYBaTH MOJAJIBHOCTI 3 ypaxyBaHHSM iX BaKJIMBOCTI 1
3yCTpI4a€eMOCTI B JOKyMeHTax. [|Jist MOIambHOCTI TEpMiHIB OyZIeMO paxyBaTH T =
= 1.

3 ypaxyBaHHSIM IHIIMX PEryJsIpU3aToOpiB 1 HOPMYBaHHA 1O KOXHIN

MOJAQJIBHOCTI 3aJiaya MO0y I0BU TeMaTUYHOT MOJIEIII MPUMaE HACTYITHUNA BUTIISAI:

Yaep Xwed Aawln Zier @webra + R(P,0) — max,
ZWEWm Pwt € {0; 1}; Pwt = 0,
Yter 0¢q €{0,1},644 = 0.

Teopema 1.2 Hexaii pynkiis R(P, @) nenepepBHo audepeniiiioBHa. Touka
(@, ©) nokanbHOTO EKCTPEMYMY 3a]a4l MaKCUMITI3aril (yHKIIIT mpaBaonoai0OHOCTI
MYyJbTUMOJAIBHOI MOJENl 33J0BOJIbHSAE CHUCTEMI PIBHAHb 3 JONOMDLKHHMHU

3MIHHUMH Digy = p(t|d, w):

Ptaw = Norm(Py:0tq)

B oR B R
Pt = norm(ny,;: + @y m)’ Nyt = ZdED NawPtaw:

OR
Otq = norm(Neg 4 O¢q _39td)’

Ntg = Lwew NawPraw-

Teopema 1.1 € okpemuM BumajakoM Teopemu 1.2 B pasi, KOJU MOAAIBHICT
TUIbKM OJiHa, | M | =11 1), = 1. TakuM ynHOM, TIepexij BiJ OJHIET MOJAIBHOCTI

a0 I[OBiJ'II)HOFO qHuciia MOI[EIJIBHOCTCﬁ 3BOJUTHCA OO0 ABOX ITOIIPABOK!
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- Marpurt @ po3duBaeTbcsi Ha OJOKH @, SKI HOPMYIOTHCS TI0
OKPEMOCTI;
- BHUXIJHI JaH1 JOMHOXXAIOTMCS Ha KOS(DIIIEHTH MOJAILHOCTEH.

Temarnuna mozaens kinacudikanii Dependency LDA [6] anamoriuna i Ma€e 1Bi
MOJIAJILHOCTI - TepMiHH 1 kiacu. KoxkHoMmy mokyMeHTY d BiATIOBiZA€ IMiIMHOXHHA
MiToOK knaciB Cy; € C. TemaTuudi Mopesll NEpPEeBEpPUIYIOTH 3BUYAMHI METOIU
kiacudikamii Ha BEIUKUX TEKCTOBUX  KOJIGKIIIX 3 BEJIUKUM YHUCIOM
He30alaHCOBaHUX,  B3aEMO3AJIEKHUX  KJIAciB, 1[0 TEpeTUHAIThC  [6].
Hes0anancoBaHicTh 03HaYae, 10 KJIACK MOKYTh MICTUTH SK JyKe MaJie, TaK 1 TyxKe
BEJIMKE YMCJIO JOKYMEHTIB. Y pa3i MepeciyHuX KJIaciB JOKYMEHT MOKE HaJexXaTH
SIK JI0 OJIHOTO KJIacy, Tak 1 JI0 Ay»e BEIMKOIro yucia KiaciB. BzaemosanexHi kiacu
MarTh CXO0XX1 MHOXXHMHHU XapaKTEpHUX TEPMIHIB, 1 MpH Kiacudikaiii JOKyMeHTa
MOKYTh BCTYNaTH B KOHKYPEHILIIO.

Temaruuna wmomens CI-LDA (Conditionally Independent LDA) [7]
aHaJoTiyHa 1 Mae JBI MOJAJIBHOCTI - TEPMIHM 1 IMEHOBaHiI CyTi. Y Ha3Bl
M1KPECIIOETHCS, 1110 MOJIETh CITUPAETHCS Ha TIIMOTE3Y YMOBHOI HE3aJIEKHOCT]
JIBOX MOJIAJILHOCTEM.

Tematuuna momens nutTyBaHHs 1oKkyMeHTiB LDA-POSt 8] anamoriuna mozeni
3 IBOMa MOJalibHOCTSIMU. [IepIiioro MogabHICTIO € TepMiHU. [[pyroro MoIanbHICTIO
€ nokymeHTH, Cy4 - Ile MHOXXWHA JJOKYMEHTIB, MPOIMTOBaHUX B AokyMeHTI d. [Tpn
bOMY YHMCJIO HEHYJIbOBHUX €JIEMEHTIB B PSAKY MaTpuil @

BIJIIOBIHOT TOKYMEHTY C € D, iHTeprpeTy€eThCs SIK YUCIO TEM, Ha K1 JOKYMEHT C

pOOUTH ICTOTHUHN BILUIUB.

1.5 BucHoOBKHM 10 po3iiy

Y nmanoMy po3auri pO3MNITHYTO WMOBIPHICHE TeMAaTHYHE MOIIEITIOBAHHS,
HaBesieHO 0a3o0Bi (opMmynu Ta MigXoau. PosrisHyTa aguTUBHA peryispu3ailis,
natenTHe po3minieHHs [ipixie. [TokazaHi Takok OCHOBHI IlepeBaru KMOBIPHICHOTO

TEMATUYHOT'O MOJKCIIFOBAHHA.
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PO3 AL 2 ITIAXIA BIGARTM
2.1 OnnaiinoBuiit EM-aaropurm

OO6uuncnenHs napaMmeTpiB Mojielii Ha M-KpoIli BUMarae oJlHopa3zoBOro MPOXO0ay
BCi€l Kojekiii B UK Mo Bcix mokymeHTamM d € D 1 BCiX TOKEHaX KOKHOI'O
nokymMeHta W € d. 3MiHHI P;q,, MOXHa OOYHMCIIOBATH BCEPEIWHI IBOTO IHKITY,
0e3mocepeIHb0 B TOH MOMEHT, KOJIM BOHU 3HANO0ONMATHCs. Takum uuHOM, E-Kpok
BOYJIOBYeTbCSI BcepeaMHy M-KpoKy, 110 J03BOJII€E YHUKHYTH 30€piraHHs
TPUBUMIpHOI MaTpuill 0e3 I0AATKOBHX OOYMCIIOBAJbHUX BUTpAT. IcHye Oe3miu
Bepciii EM-anroputmy, 10 pO3pI3HSIOTHCS YacTOTOK) OHOBJICHHS MapaMeTpiB
MOJIEI 110 3MIHHHM Ny | Ngg. YacTi OHOBICHHS i ABUIYIOTh IIBUAKICTH 3015KHOCTI
1 Maii’ke He BIUTMBAIOTh HA 3HAYEHHS MPaBIOINOIOHOCTI B KiHIII iTepalliil [9]

JIjist 0OpoOKM BETMKUX KOJIEKI[IM HallKpale miaXxoiTh OHIaitHOBI aJITOpUTMU
Online PLSA [10] i Online LDA [11]. Ocranniii peanizoBaHuii B 0i0ioTeri
OHJIAHOBHMX METOJIB MaliMHHOro HaBdaHHs Vowpal Wabbit 1 BBaxkaeTbcst ojtHi€O
3 Haille()eKTUBHIMMX peaiizamiii IMOBIPHICHOTO TEMaTUYHOIO MOJICITIOBAHHS.
OnJtaliHOBI aJTOPUTMHU 3aCHOBaHI Ha HACTYIHIM CTpaTerii OHOBIEHL: ITeparllii 3
BOynoBaHuM E-kpokoM BUpOOIIAIOTHCS mpu (ikcoBaHi MaTpuili O 1 KOXKHOTO
nokymenta d mo 30DbkHOCTI. Ha ocraHHiit itepaiii JOKyMeHTa MPOBOIMTHCS
HAKOMUYyBaJIbHE OHOBJICHHS 3MIHHUX. OHOBIIEHHS MaTpulll @ BinOyBarOThCS micis
3aKiHYeHHS 0OpOOKHM JOKyMEHTa, a0 IIe pialie - Miciasl 3aKiHUeHHS O0O0poOKu
naketa JOKyMeHTIiB. Ha Benukux konexiisax Matpuils O 3a3Buuail CXOIUTHCS MiCIs
00poOKH BIJTHOCHO HEBEJIMKOI YACTUHU JOKYMEHTIB. B pe3ynbpTaTi HaBITH OJHOTO
npoxoay To Kosekiii OyBae mocuTh isi mobymoBu wmoneni. lle mosBossie
3aCTOCOBYBATH OHJIAHHOBI aJITOPUTMHU JJIsl aHAJ13y HOBUHHUX MOTOKIB.

[Tpu po3podui mapanenbHoi apxitekTypu BIgARTM BpaxoByBaBcsi 0CBin
BIIOMUX MapaielIbHUX peai3aliil alrOpuTMiB ONITUMIi3allli TEMAaTUYHUX MOJIENEH.
biomioreka BIgARTM po3po0iisieThesi BUXOASYN 3 BUMOT aCHHXPOHHOI 00pOOKH

JaHUX, MIHIMI3alli BUKOPUCTOBYBAaHOrO  OOCATYy  ONEpPaTHUBHOI  MHaM'siTl,
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MacmTaboBaHOCTI TpW 30UIBIIEHHI KUIBKOCTI siAep Ha By3m, 1miatdopwm,
MO>KJIMBOCTI IIIBUIKOTO BCTAHOBJICHHS 1 BUKOPUCTAHHS HA OJTHIM MaIlIHHI.

Jlnist oprasi3artii mapanenbHOT 00poOKH TaHUX Ha ogHOMY By3i1i B BIJARTM
BUKOPHUCTOBY€EThCS Oararo-mapaienizM B Mexax ofHoro mportecy. Lle mo3Bomsie
OTPUMATH XOPOIIY HIBUAKICTH 00poOKH 1 30epiraTé 3aranbHy Matpumio O ans
By3JIa, a HE JUJIsl KOXKHOTO sijipa. Kpim Toro, Take pimieHHs 3a0e3nedyy€e MOKIUBICTh
ACHHXPOHHOT pOOOTH 3 JAaHUMH.

biomioreka BIgARTM npusHadyena Hacammepen it €eKTHBHOT OHJIATHOBOT
napajienbHOi 00poOKM B MeXax OAHI€T MamuHU. JJis JOCATHEHHS He3aJleKHOCTI
0o0cAry BUKOPUCTOBYBAHOi OIEpPaTUBHOI MaM'ATi BiJ po3Mipy 0OpoOIIIOBaHO1
KOJIEKIIi Bcsl KoJieKIiss D minuThcs Ha makeTd, SKi 30epiraloTbCsi Ha JIUCKY B
okpeMux Qaitnax. ¥ Ko)KeH MOMEHT 4acy B IMaM'sATi 3HAXOAUTHCS TIJIbKUA YacTHHA 3
Hux. Besa matpunst @ Hikonu He 30epiraeTbes. Y KOXKEH MOMEHT 4acy B Mam'sTi
MICTUTBCS TUIBKH 1i pparMeHT. CaMe Taka apXiTeKTypa AaHoi 010J110TeKH 03BOJIsIE
B MalilOyTHLOMY TIEPEHECTH PIIICHHS HaBeJCHE B JIaH1i poOOTI B OHJIAITHOBE - KOXKEH
JIeHb CKauyBaTH JaH1 1 3HaXOJIMTU TaK 3BaH1 “TpeHJu’’ 1 ONepaTUBHO pearyBaTy Ha
Hux. Lle mocayXKuio oHi€r0 3 HAMBAXKIMBIIINX MPUYUH BUOOPY aHOI 010TI0TEKH

JUTSL BUPIIIICHHS JTaHOT 3a7ad4i.

2.2 bibJioTeka peryaspu3aTopis

[Ile ofTHUM OCHOBHMM ILIIOCOM 0i0mioTeKkn BigArtm e te, 1o BoHa Ma€ TOCUTh
OaraTto BOYMOBaHUX PETYISPU3ATOPIB, IO TO3BOJISLE€ OymMyBaTh MOJETI IS OYIIb-
SKUX JaHUX 1 KACTOMI3YBAaTH MOJEII B 3aJI€KHOCTI BiJl TOTO, SIKIi TEMU MH XO0UE€MO
OTPUMYBATH Ha BUXO/1: OUIbIII Y4 MEHIII1, 3arajibHillll Y4 TOBEPXHEB1 1 T A. B 1iboMy
PO3/1T1 IOrOBOPUMO MPO HUX JI€TaTIbHIIIE.

HNuseprenuist Kynnoaka-Jlenionepa abo KL-nuseprenmis. KL-guBeprenuis -

116 HeCUMETpUYHa (YHKI[isI BICTaHi MK TUCKPETHUMH posmoainamu P = (p; )iz,

iQ =(q)f:
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n

p.

KLPNIQ) = KLpilla) = ) piln ™
i=1

L

[lepenbauaeThest, mo p; >0 1 q; > 0. KL-muBeprediiiss € He IIKOM
aZIeKBaTHOIO (DYHKITIEIO BiJICTaHI B pa3i, Koau y po3noAutiB P 1 Q He 30iraroThcs
HOCII.

[Tepeniuumo HaNOLIBII BaxKIMB1 BiacTuBOCTI KL-1uBeprexiii:

- KL-guBepreHuiss HeBi' €éMHa. SKIIO pO3NOAUIM MarlOTh OJHAKOBI HOCIi, TO
KL-auBepreHuis MOPIBHIOE HYJIIO TOAl 1 TUIBKA TOMAl, KOJW PO3MOJLIN
CIIBIIAAI0Th.

- KL-muBepreniiis € Miporo BKIaJAeHOCTI 1BoX po3noaitiB. Axkmo KL(P||Q) <
KL(Q||P), To po3nioain P cuneHimie BkiaagaeHo B Q, ik Q B P.

- Slkmo P - emmipumunwii posmoxmin, a Q (o) - mapameTpuyHe CIMEHCTBO
po3moautiB, To MiHiMizamis KL-muBepreHiii ekBiBaJeHTHa MakcHMi3allii
PaBAOINOAIOHOCTI.

Makcumizaliis mpaBAoo1i0HOCTI B MYJIbTHUMOJIAJBHIX MOJIEISAX €KBIBaJCHTHA
MiHIMI3aIlli 3BakeHOi cymu auBepreHiii KynsOaka-Jleibnepa Mk eMIipuaHUMU
PO3MOIIaMU 1 MOJISIBHAMH 110 BCiX jJokymeHTax d 3 D,ne Baroro nokymenta d €
1oro JoBXKHUHA. SIKIIO Baru MpuOpaT, TO BC1 TIOKYMEHTH Oy IyTh MITYYHO IPUBEACH]
10 OAHAaKOBOi NOBXUHH. Taka Moaudikaris (QyHKLIIOHATY SKOCTI MOXe OyTH
KOpUCHa MpPU MOJEIIOBaHHI KOJEKIIi, II0 MICTATh JOKYMEHTH OJIHAKOBOIO
BaYKJIMBOCTI, aJI€ ICTOTHO Pi3HOI JIOBKUHHU.

3riajkyBands. byaemo Bumaratu, 100 croBoui ¢, i 6 Oymu OGmu3bKi J10
saganux posnoAunie f, = (Bywe)wewml ag = (Atq)ter B CEHCI JMBEpPreHuii

Kynb6aka-Jleitbnepa:

ZtET KLw(ﬁwt”(Pwt) —>min¢m,

2 KLi(atql|0ta) — ming
deD
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Jonaroun mBa Kputepii 3 KoedilmieHTaMH fS,, Q¢ 1 BUJAIAIOYH 3 CyMH

KOHCTaHTHI AOJaHKHW OTPUMAEMO!

R@.60) =) D Buelngue + @) > KlL(@wallfe) - max

teT wewm deD teT

3actocyBaHHs 3arajqbHUX GOpMYIN Ja€e BUpas st M-KpoKy:

Pwt — norm(nye + BoBwe)

Otq = norm(meg + ApAeq)

3raaKyr0uuil peryasipu3aTop €KBIBAJICHTHUN MPUIYIICHHSM, 110 CTOBIIII
MaTpuilb @™ 1 ©® MOPOKYIOTHCSA anmpiopHUMH po3noaiaamu Jipixiae. Y mozaeni
naTteHTHOro po3MimieHHs [ipixiae LDA rimeprnapamerpu MOXyTh OyTH TUIBKU
MO3UTUBHUMU.

Bekropu B, 1 ag 3a3Bu4ait OepyTh OJHAKOBUMH JJIs BCIX CTOBIILIB.

VY OUIBIIOCTI AOCHIA)KEHb BUKOPUCTOBYIOTHCSI CUMETPHYHI po3noauiu Jlipixie
(3 piBHUMHM 3HAYEHHSAMH BCIX KOOpPJMHAT B BEKTOpax), Xoya BIIOMO, IO
ONTHUMI3allid riepnapameTpiB MOKpaIlye siKicTb Mozeni [ 12].

PospimkyBanns. HemonikoM 3riakyrdoro peryisipuszaropa € HOro
CYNEpPEYHICTh 3 TINOTE3010 po3pikeHocTl. [IpupogHO mpumyckatu, 10 KOXKEeH
JIOKyMEHT O 1 KO’K€H TOKeH W TOB'SI3aHMIA JIUIIEC 3 HEBEJIMKHM 4YuCiIoM TeM t. B
TaKOMY BHIIaJIKy 3HAYHa 4YaCTHHA WMOBIPHOCTEH ¢, 1 Oyy NOBUHHI OyTH piBHI
HYJTIO.

UuMm cuibHINIE PO3PIMHKEHUNM PO3MOMAUI, TUM HUXKYE WOro EHTPOIIis.

MakcumanbHy EHTPOITEI0 Ma€ pPIBHOMIPpHUW po3moaul. [aes po3pimkyBaHHS

: 1 . 1
noJisirae B TOMy, 1100 MakcumizyBaTu auBeprenii K L,, (m [lowe) 1 K Lt(ﬁ [16ta)
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MK IIYKaHUMH PO3IOJUIAMH 1 PIBHOMIDHUMH. Y3arajbHIOOYH 110 171e10, 3a71aMO
3aMICTh PIBHOMIPHHUX PO3MOJLTIB JIOBUIbHI PO3NOAUA 8, 1 ag. Y TaKOMY BHIIAJIKy

PO3PIIKYBAHHS € MPSAMOI0 TPOTUIICIKHICTIO 3TJIa/IPKYBaHHS:

R@,60) ==F ) > Fucln@ue = @ ) > KL(@llbia) — max

teT wewm deD teT

Pwt — norm(Mye — PoBwte)

Otqg = norm(Meg — ApAeq)

VY BigARTM perynspuzatopu po3piIKyBaHHs 1 3I71a/I)KyBaHHs 00'€/IHaHI B
OJIMH PETYJISIPU3aTOP 1 BIIPI3HIIOTHCA TIIbKM 3HAKAMU €JIEMEHTIB MaTpullb. Lle
JI03BOJIsIE KOMOIHYBATH 3rJa/PKYIOUUH 1 PO3PIIKYIOUUI BIUIUB, a TAKOX
3a/1aBaTy 00JIaCTh 1X i1 MIAMHOXKHUHAMHM PSJIKIB 1 CTOBIIIIIB.

3ayBa)kMMO, 1110 arpiopHI PO3MOJILIH, BIAMOBIIHI TAKOMY PETYJISIPU3aTOPy, B
baitecoBomy migxo/1 HIKOJIU HE PO3TJISIaTHCS.

Buainenns npeamerHux 1 ponoBux tem. 1106 Tema Oyia iHTEpIIpEeTOBAHOIO,
BOHA MMOBUHHA MICTUTH JIEKCUYHE SIAPO - MHOXKUHY CJIiB, XapaKTepHUX JJIs TIEBHOT
peIMEeTHOT 00J1acCTIl, SIKI YaCTO BXXKUBAIOTHCS TIOPYY B JOKyMEHTAX,
3 BEJIMKOIO WMOBIPHICTIO BXKMBAIOTHCA B JaHIH TeM1 1 IPAKTUYHO HE BXXUBAIOTHCS B
IHIIUX TeMaX. 3BIACH BHIUIMBA€E, IO 3 HECKIHUYEHHOI KUIBKOCTI CTOXAaCTHYHHX
MaTpUIHUX po3Kiananb F ~ @O Hac HAWOLIbIIE IIKABIATH Ti, B IKUX MaTpuri O 1

® MarTh CTPYKTYPY PO3PIIKEHOCTI, IPUOIM3HO MTOKa3aHoi Ha puc. 2.1.
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£

Pucynoxk 2.1 — CtpykTypa po3pipKeHOCTI MaTPHUIlh 3 MPEAMETHUMH 1 (POHOBUMHU

TEMaMU

MHoOX1Ha TeM po30MBaEThCA Ha JIB1 MiAMHOXUHHU, T = S U B: mpeamerHi
TeMu S 1 poHOBI TeMu B.

[IpeamerHi Temu t € S MiCTATH TEpPMiHM IIPeIMETHUX obnacTeit. X posmnoinu
PO3pIKEHI 1 ICTOTHO Pi3HI (AexoppenboBaHi). Po3moniam MOKyMEHTIB B Temax
TaKOX PO3PIHKEHI, TaK sIK KOXKHA MPEAMETHA TeMa MPUCYTHS Y BITHOCHO HEBEIUKIN
YacTii JOKYMEHTIB.

®onoBi Temu t € B MiCTATH ci10Ba 3arajibHO1 JIEKCUKH, IKMX HE TOBUHHO OYTH
B NpeJMETHUX TeMaX. IX PO3MOiNM 3IVIaJKeHi, TaK AK I1li CJI0BA IPUCYTHI B
OuTbIIOCTI JOKyMEHTIB. TemaTuuHy Mojenb 3 (POHOBUMHM TEMaMU MOKHA
po3risgaTH  AK - y3arajlibHeHHsT poOacTtHux Mopenedt [13, 14], B skux
BUKOPHUCTOBYBAJIOCS TIIBKHU OAWH (POHOBHM PO3MOILIL.

Hexopensauist. TematuyHa MoJiedb TUM KOPHUCHIIIE, HK OUIBII PI3HI TEMHU
BOHA 3HAXOJIUTh.

Ile mpunyieHHs MPUBOIUTH 10 TOJATKOBOI BUMOTH 30UIBIITYBaTH PI3HICTD
TeM. MoHa mno-pi3HOMY (opMali3yBaTH MOHSTTS PI3HUX TE€M SK JUCKPETHHUX
PO3MO/I111B 800 HOPMOBAaHUX BEKTOPIB.

3yNUHUMOCS Ha IPUPOAHIN MIPOIO PI3HUII - KOPEIISLIIi:

T
R(®,0) = _Ez Z cov (s, Ps) — max

teT SET\t
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Lle#i kputepiii He 3anexkuTh Bi O, ToMy mna 6.4 dopmynu M-Kpoky He
3MIHIOIOTHCS.

®opmyna 11 @, 3TIIHO 3aranbHUX HOpMysT HaOyBa€ BUTIIALLY:

Pwt — norm(Nye — TPy Z Pws)

SET\t

Cenc wiei ¢gopmynu B TOMY, WO YMOBHI HMOBIPHOCTI ¢  MOCTYIOBO
3MEHIIYIOTLCS JUIS TUX TEPMIHIB W, SIKi MalOTh BEJIMKE 3HAYEHHS HMOBIPHOCTI @,
B IHIINX TEMax. fIMOBipHOCTi (- HAWOUTBINI 3HAYYIIUX TEM TOKeHa W B XO.i
iTepaniii craroth me Ginbme. MMOBIPHOCTI MEHII 3HAYYIIMX TEM IOCTYIOBO
3MEHIITYIOTHCS 1 MOXKYTh 3BEPTATUCS B HYJIb. TakuM YMHOM, TaHUH PETYIIpU3aTOP
TaKOX € po3pimkytounM. OHaK MiHIMI3alllsl KOPEJISIiil He TaK arpeCUBHO OOHYJIsIE
panku wMatpuil @O, BIANOBIAHI PIAKICHUM TEpPMIHAM, SIK PO3PIIKYIOUYUN
perymnspuzatop. Kpim Toro, perynsipuzaropa IEKOpessllii TeM Mae€ J0JaTKOBY

KOPHUCHY BJIACTUBICTh IPYITyBaTH CJIOBA 3arajibHOI IEKCUKU B OKPEM1 TEMH.
2.3 Crparerii peryasipusanii

Ockinpku  0107i0TEKa ICHYye He Tnepmuid pik 1 OaraTo JOAEH HEIo
KOPHUCTYIOTBCS, € TaKi CTpaTerii, SKi JOIMOMAraroTh IIBHIIATH SKICTh MOJEII JIs
Oynb-sKOi 3amadi:

- Ilpocte 3rmamkyBanHs / po3pipKyBaHHs BCiX 3Ha4eHb MaTpuii @ 3amanum

3HAYEHHSM N: JOCUTh CTBOPUTH OJIUH PETyJiapu3aTopa i 3a1aTh oMy T = N.

- Iloain Tem Ha ABI rpynu (MpeaMeETHI 1 POHOBI1),pO3PIIKYBATH NEPILY TPYMY 1
3rmampKyBaTu apyry. mst mporo Tpeba CTBOPUTH JBa peryispusaropa i
KOXXHOMY

- 3alOBHUTH BIANOBigHE mmoyie tOPIC_names. Y mepmoro peryispusaTopa T

OyJle HEraTUBHUM, Y APYTOrO - MO3UTUBHUM.
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- 3rmampKyBaHHs / pO3pIHKYBAHHS TUIBKHU CIIB 33JIaHUX

- MOJAJIbHOCTEH: MOTPIOHO CTBOPHUTH OJUH PETYISIPU3ATOP 1 3aIIOBHUTH HOTO
noJie class_ids.

- 3riamKyBaHHA / pO3PLMKYBaHHS CIIB 13 3aJaHOTO CIHCKY: JUISI IIbOTO
NOTpiOHO BHECTH MPABKU B CIOBHHK, IMICIS YOrO BKa3aTH 1€l CIOBHUK SIK
napametp dictionary perynspuszaTopa.

- Po3pimxyBanHs / 3riaJpKyBaHHS 31 30UIBIIEHHSM BIUIMBY MAaJ€HBKHX

3Ha4YCHb Pwt 1 3BMEHIIICHHSAM BIINIMBY BCJIMKHX.

Bci i crpaTerii Mo)kHa KOMOTHYBATH 1 3MIITYBaTH. 3riaKyBaHHS (JOHOBHUX

TEM MOXHa BKJIOYATH 3 TMEpIIoi iTepallii, MpH TMOCTIHHOMY KOedIIeHTI

perynspuzaritii. Po3pipkeHHs Kpallle MoYMHATH Yepe3 AesSKe YUCIIO0 ITepallii, KoJIu
ITOPUTM BXKE MaiiKe 31iAeThCsl.

3a TIOTIOMOT00 CJIOBHHUKIB 1 CIUCKIB TEM MOJKHA 3TJIa/DKYBaTH / PO3PIIKYBATH

Oynp mamatpuri O.

2.4 BucHOBKH /10 po3aiity

Y pmaHoMy po3niai posrisHyto mmiaxin BigArtm Ta ioro mepesarw,
BKJIFOYalOYd 0araTONMOTOYHICTh Ta pallOHAIbHUM OHNaiHOBUH EM-
QITOPUTM, TaKOX  PO3TISHYTHH  anropuT™M  OI0MIOTeKH, OCHOBHI
peryisipu3aTopH, CTpATET1i perysipu3anii
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PO311J1 3 PO3POBKA ITPOI'PAMHOI'O IPOAYKTY

3.1 Bubip miargopmMu Ta MOBHM NPOrPaAMyBaHHS

OcHoBHa 0i0OmoTeka BIgArtm Moske BHKOPHCTOBYBAaTHCh Ha JIBOX MOBax
nporpamyBanss: C++ i Python. MHoi0 sk OCHOBHY MOBY NpOTpaMyBaHHs OyI10
obpano Python, ockisibku BoHa IpaIlfoe Ha BCIX BIJOMHX OTNEPAIIHHUX CHCTEMaXx Ta
Ma€ BEJIMKE PI3HOMAITTs 010110TeK MpUCBAYCHUX pOOOTI 3 JaHuMHU. J19 po3poOKku
IPOrpaMHOro MPOAYKTY OyJH BUKOPHCTaHI TakKi J0JaTKOBI Moayii moBu Python:
Oi0moTeka 00poOkM maHWx pandas, Momylb POOOTH 3 MATpPHUISIMH  NUMPY,
0i0mioTekn s 00poOku Tekcty pynlple, nltk, gensim. IIporpamuuii mpoaykr i3
jupyter notebook. 3aBmsku BukopuctanHio Python paszom 3 miatdopmoro jupyter
3aCTOCYHOK MpAalIO€ HAa MEPCOHAIBHUX KOMIT IOTepax MiJ YHIPaBIIHHAM PI3HUX

omneparriitaux cuctem: MacOS, Windows, Linux.

3.2 lani 1yis no0y10BM TEeMATUYHOL MOJIeJi

MHo1o Oyno B34TO 3raayBaHHA (OyIb-sKi ITOCTH, KOMEHTapl YM PENOCTH B
coIMepexax, siki MICTSITh CJIOBO UM XEIITET SPACEX) aHTIHCHKOI0 MOBOIO 3a MEP1o]l
3 1.04.2019 poky no 31.04.2019 poky BkmrouHo. 3aramom Buunuio 236 560
sragayBaHb, 3 Hux 147 851 3 twitter.com, 60 697 3 facebook.com, 28 012 3

Instagram.com.

3.3 3arajbHa apXiTeKTypa NpOrpamMHOro nNpoayKTy

3arajgpHa apXiTeKTypa BUTJISAIA€ HACTYITHUM YAHOM:

Crnepiry aBaHTaXKY€eEMO JaH1 y BUTIIAA1 TaOuui. OCKUTBKA MU X04eMo, 11100
HaIlla TIporpaMa IparoBajia JUIsi HOBUHHUX IOTOKIB KOXHOTO JHS - p030HMBaEMO
nani mo gati myOmikamii y UTC mo muHro. ToOTO miis KOXKHOTO 3 AHIB MH
OyJlyBaTUMEMO CBOIO TEMaTHYHY MOJEINb(IIOIpaBaa 3 OJHAKOBUMH HaOOpaMH

PEryIspU3aTOPiB) 1 BU3HAYATUMEMO CBOT TPEH/IH.
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Pucynok 3.1 — KiabKiCTb 3rajlyBaHb B 3aJIKHOCTI Bij JTHS

[ToTim At AaHKUX 3 KOKHOTO OKPEMOI0 JTHS TPOBOJUMO MPOLEAYPY OITUCAHY

HMKYC.

CrnoyaTtky MH BuJaisieMo 3 Habopy oueBuaH1 qyomikatu. [Totim dineTpyemo
tekctd 1o TF-IDF. TF-IDF (Big anrn. TF — term frequency, IDF — inverse
document frequency) — cTaTHCTUYHHN TMOKA3HUK, 110 BUKOPUCTOBYETHCS IS
OIIIHKM BaXXJIMBOCTI CJIIB Y KOHTEKCTI JOKYMEHTa, IO € YaCTUHOK KOJEKIIil
JOKYMEHTIB 4 Kopiycy. Bara (3HauuMicTh) cloBa MPOIOPIIiifHA KUTBKOCTI
BXKMBaHb IHOTO CJIOBA y JIOKYMEHTI, 1 00OEpPHEHO MPOIOPIliiiHa YacTOTI BKUBAHHS

CJIOBA y HIIHMX JOKYMEHTaX KOJEKIIii.

TF — BigHOIIEHHS YKCa BXOHKEHB 0OPaHOTO CJIOBA JI0 3araJIbHOT KITBKOCTI
CIIB JOKYMEHTa. TakuM YWHOM, OIIHIOETHCS BOKIIMBICTH CJIOBA B MEXKax 00OpaHOTO

nokymenta. Tepmin O0yB BBeaeHuil Kapen Cnapk J[xoHc.

TF

Zk ng
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A€ Nn; - YKUCJIIO BXOIKCHDb CJIOBA B JOKYMCHT, 4 B BHAMCHHUKY — 3araJibHa

KUTBKICTH CIIiB B IOKYMEHTI.

IDF ( o0epHeHa yacToTa TOKyMEHTa) — 1HBEPCIS YAaCTOTH, 3 KO CIOBO
3yCTpl4a€eThesl B JOKyMeHTax Kosekuii. Bukopucranns IDF 3mennnye Bary

MIMPOKOBKMBAHUX CIIIB.

IDF = log &
|(d; 2 t)|

ne  |D| — KUIBKICTh TOKYMEHTIB KOJICKII,
|(d; D t;)| — KUIbKICTh TOKYMEHTIB, B IKUX 3YCTPIYA€THCS CJIOBO t;
(xkomu n; ! = 0),

Bubip ocHoBm snorapudmy y Gpopmyii He Mae 3HaYEHHS, a/PKE 3MiHa OCHOBHU
IPHU3BE/AC 0 3MIHM Bard KOXKHOT'O CJI0Ba HA MOCTIMHUM MHOXHHK, TOOTO BaroBe

CHIBBIIHOIIEHHS 3AJUIINTHCI HE3MIHHUM.

[Hmumu cnoBamu, nokaszHuk T F-IDF e goOyrok nBox mHoxHUKIB: TF Ta

IDF.

binemry Bary TF-IDF oTprmatoTh ciioBa 3 BUCOKOIO YaCTOTOIO TIOSIBU B MEXax

JOKYMCHTA Tda HU3bKOIO YaCTOTOIO B’)KMBAHHS B THIITUX JOKYMCHTax KOJ'IGKL[ﬁ.

Takum yMHOM MM BiAQUIBTPOBYEMO MOBIJOMIICHHS, SIKI B JAHOMY KOPITYCI
(TEKCTH 3 OAHOTO JIHS) HE € BATOMUMHU - 3yCTPI4atOThCS 3aHAITO YacTO a00 HaBIAKH

CKJIQJIAl0ThCS 3 MPAKTUYHO YHIKAJIbHUX CIIIB.

[ToTiM Mu QUIBTPYEMO TEKCTH MO JOBXKHHI - TeMaTHYHIA MOJIEl JTIOCUTH
BaYKKO TIPAIFOBATH 3 TAKUMHU TEKCTaMHM, TPAKTUYHO HIKOJU BOHHM HE HECYTh HISIKOTO

cency, Hanpukiaa ‘‘Congratulations to spacex”.

Hamr nacTynHumii Kpok - caMme nonepeiHs 00poOKa KOKHOTO TEKCTY.
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Cnepmy BUAAIAEMO INOCHUJIaHHA, HaIIpHUKJIag
“https://vimeo.com/224780497?ref=fb-v-
share&fbclid=IwWAR3W3dPPzMXWmEvsKvyUOIMc600-
6MeKnrX599h3gSBevevP88VFIIhtd80”: BoHM He HecyTh HISKOTO CEHCY 1 HE €

KOPUCHUMHU B TCMATUIHOMY MOI[GJ'IIOBaHHi

Bunansiemo nuisixu B aiiioBux cuctemax, Hanpukian “/home/yulia/lol.ipynb/”,

BOHM HE HECYThb HISIKOT'O CEHCY 1 HE € KOPUCHUMH B TEMAaTHYHOMY MO/IETIOBAHHI.

[HOAI B TEKCTH MOTPAIUIAIOTH crienudidai cumBoan 3 html - enkogumo ix B

3BUYAITHI.

Bunansemo html tern.Bunansemo cnernudivni st miathopM MO3HAYKH IS

KUPHOTO TEKCTY YU KyPCHUBY.

Bunansemo 3ragyBanss yepes (@ - 00 1HaKIIe MU MOKEMO “OBep(ITHYTHUCH” Ha

3BCPHCHHA 10 Imona MaCKa, HallpuKJang .

Bupansemo nuratu: “quote from”,aagpecu eneKTpOHHUX CKPUHBOK, Tee(oHHI

HOMEPHU.

Bunansemo Takox MyHKTYyaIlito, 3aiiBi MpoOUTH, MyCTI JiHIl, MPOOUTH B KiHIII

TEKCTY.

[ToTiMm M TOKEHI3yeMO TEKCTH. TOKeHi3allisl - e po30MTTS TEKCTy Ha OUIBII
npiOHI 9YacTUHU, TOKeHH. J[0 TOKEHIB BITHOCATBHCS SIK CJIOBA, TaK 1 3HAKH ITyHKTYaIlii.
Jlocuth 4acTo CTOITh 3aBJaHHS MPEICTABUTH TEKCT Y BUTJISAMI MAacHBY 3HAUYIIUX
cmiB. Tomi micist uu 10 TOKEH13a1lil He0OX1JHO MPOBECTH YUCTKY HA MTPEAMET 3HAKIB

MYHKTYaIlii 1 He 3HaUyIIUX CIiB (HaNpUKIIa] MPUHMEHHHKIB).

[ToTim Mu 00’eanyeMo N-rpamu. N-rpamu - mOCIIAOBHICTH 3 N €IEMEHTIB . 3
CEMaHTUYHOI TOYKH 30Dy, 1Ie MOKe OyTH MOCIIIOBHICTh 3BYKIB, CKJIaJlIB, CJIIB a00
OykB. Ha mpaktumi wactime 3yctpiyaerbcss N-rpamu sk psig CiiB, CTIHKI
CJIOBOCTIOJIYYCHHSI HA3UBaIOTh KoJyoKallid. [loCHimoBHICTE 3 JBOX MOCHIJOBHUX
€JIEMEHTIB 4YacTO Ha3WBalOTh OUrpaMM, TMOCIIIOBHICTH 3 TPhOX E€JIEMEHTIB

HAa3MBA€THCA TpUTI'paMMa. He menm YOTHUPBOX 1 BHUIIC €JIEMEHTIB ITO3HAYAIOThCS K
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N-rpamu, N 3amiHIO€TbCS Ha KUIBKICTh MOCJIIOBHUX €leMeHTIB. st mboro mwu

BunMo Phraser 3 Gensim.

Otpumani pe3yabTaTd po30mBaeMO Ha 0aTdl 1 MICIA BOTO MPHUCTYIIAEMO IO

o0y T0BH MOJIEII.

Jani nmpuctynaemMo 10 moOyaoBu mMojeni. [ KOKHOTo CeTy AaHuX OyIyeMo
Mojienb Ha 15 Tem, 3 sikux 3 - ¢ponoBi. [Ipu 1bOMy BUKOPHUCTOBYEMO TaKy CTPATET1IO
perynsipusauii: pooumo 20 irepauiii 3 koediumieHToM taia aekopensauii 0.05 ta

3rIaKYI0OUYUMU PEryisipu3zaTopaMu 000X MaTpullb 3 koediuientamu 0.05.

[ToTim momaemo po3pimpkyBanHs 3 koedimientamu -0.01 s @ 1 -0.0001 s 6.
Pobumo e 20 itepariid.

[ToTim 301mBITYEMO KOEDILIEHTH PO3PLIKYBaHHS 1 pooumo e 20 iteparii. B
KIHIIl 30UIbIIYyEMO KOEQIIIEHT peryispusalii st aekopessauii 1 pooumo mie 20
MIPOXO/IIB.

Otpumyemo 15 Tem, 3 HUX HaM I1iKaBi TpU HAUMOMYJISPHIIII, aJIe 32 YMOBHU 1[0 B
Hux Ouneie 200 3ragyBadb. JIJIsi IUX TPHOX TEM MU OTPUMYEMO HAMMOIMYJISPHIIII

TOKEHHM 1 H-TpaMH, BC1 TEKCTH 1 HA OCHOBI IIbOI'0 HAMaraeMoch mooyyBatu ¢pasy,

sKa 0 onmucyBaia TPeHI.

Jlnst soro  3a gomomororo TFIDF vectorizer namaraeMoch 3HaWTH HANOUIBII

nomyisipHy N-rpaMmy JOBXHHOIO Bifl 3 10 6 TOKEHIB.

TakuM 9MHOM JJI KOKHOTO JHS MU OTPHUMYEMO HMOT'O OIKC Y BUTJISAII HA3BU 1

HaANOUIBII MOMYJISIPHUX TEKCTIB KIJIbKOX TPEHIIB.

Hampuknan, 3a puc. 3.1 BuaHo, mo Ha 12 TpaBHS mpuUIaB MiK MO KUTBKOCTI

3raayBaHb 1 45 12 TpaBHA MaeMoO Taki TPEHAM:
‘landing ccafs alarms spacex arabsat’,
HaiiGinb1 WMOBIpHI JUIsl TPEHY 3T lyBaHHS:

«This is insanely cool. Looks like something from a Sci fi movie
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NEW: SpaceX Falcon Heavy rocket delivers the Arabsat-6A satellite to space...
and then sticks the landing with all rocket boosters back on earth to be used again in
the future. @OANN @ SpaceX#FalconHeavy #SpaceX»,

«theresacross #SpaceX #FalconHeavy #Arabsat6 A #ElonMusk»,

«SpaceX lands all three Falcon Heavy rocket boosters for the first time ever..

@elonmusk@ SpaceX#FalconHeavy»

«LIFTOFF of SpaceX's Falcon Heavy Block 5 rocket with the Arabsat-6A!
#SpaceX#FalconHeavy #Arabsat6 A»,

«@SpaceX is targeting TODAY for a Falcon Heavy launch of the Arabsat-6A
satellite. The launch window opens at 6:35 p.m. EDT and closes at 8:31 p.m. EDT.
The satellite will be deployed approximately 34 minutes after liftoff.
@45thSpaceWing»,

«@SpaceXUpdates: T+29:00

SECO-2
#Arabsat6 A #FalconHeavy #SpaceX»

«@elonmusk #SpaceX
#Badass #FalconHeavy
#MuskDeliversAgain»

'spacex falcon heavy rocket’
Haii6inp1r WMOBIpHI ISl TPEHY 3ralyBaHHS:
«Rocket on its first mission for a paying customer @CNNBusiness»

« SpaceX launched its massive Falcon Heavy rocket on its first mission for a

paying customer»

«Falcon Heavy, @SpaceX“s Giant Rocket, Launches Into Orbit, and Sticks

Its Landings»


https://mobile.twitter.com/business/status/1116480175066296321/r/n%3Cb%3ESpaceX%3C/b%3E
https://bloom.bg/2KtXkeA',
https://www.nytimes.com/2019/04/11/science/falcon-heavy-launch-%3Cb%3Espacex%3C/b%3E.html%22,
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«Falcon Heavy, @SpaceX“s Giant Rocket, Launches Into Orbit, and Sticks

Its Landings! Beautiful.»

«In case you missed it/don’t live in Florida How incredible is this!? What a

launch! Read: at.wftv.com/2UosBUL SpaceX launches Falcon Heavy rocket»,

«The shit @SpaceX is doing is straight out of science fiction. | will never get
tired of watching this. Falcon Heavy”s side boosters land on Landing Zones 1 and
2»,

«https://www.youtube.com/watch?v=nqOU2CGeAvk&t=12s SPACEX
FALCON HEAVY Launch Plus Booster Landings»

“falcon heavy side boosters”
HaiiGinb1 WMOBIpHI 3rajlyBaHHs ISl TPEHY:

«Dotty Winterburn The point is that there’s nothing an expendable F9 can do

that a reusable FH cannot do. Or am | wrong about that?»

«@elonmusk @iamrishvan @spacex electrolisis with solar and wind energy

can be cheaper oxigen hydrogen»,
«We would rather Palestinians just to be clear ©&»,

«@phazah @skiplacombe @SpaceX @Tesla @elonmusk
This guy said "the government serves the
people»,

«@elonmusk @CNET What a day for humanity @SpaceX and @elonmusk

so happy to be alive to see this! #[1»,

«@elonmusk @techreview @JeffBezos Without reusable rockets

@blueorigin has no chance against @SpaceX»,

«@elonmusk @SpaceX Congratulations @elonmusk & @SpaceX, | missed

the Apollo stuff being born in “70, missed school for the 1st shuttle launches but


https://nyti.ms/2X7jPHL',
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now bask in the literal glow of your reusable rocket tech. Awesome to watch the

livestream w/ my 11 yr old, tears running down my face, total joy.»,

A6o, Hampukiaa, mu Oaunmo, mo 1 kBiTHA Imon Mack 3ampomnoHyBaB
Buganmuth Facebook: tpeny “week elon musk made global headlines” , naii6inb
NOMYJSPHI 3raAyBaHHS:

«For our russian audience  Elon Musk surprised students with a
speech(23.03.2019) |in Russian| Elon Musk surprised students with a speech
(23.03.2019) |in Russian| Contents: Elon Musk talked to 6th graders in Flint.He
helped them before, and now came to talk about his childhood, SpaceX, Tesla and
brought them a gift.»

«L.mao, en otras noticias Elon Musk también sac6 una cancion llamada RIP
Harambe hace un par de dias Elon Musk Offers To Buy And Then Delete
Facebook Earlier this week, Elon Musk made global headlines when he
deleted the official SpaceX and Tesla pages from Facebook. Musk made certain to
clarify that he didn\t make the decision for political reasons, but rather because
Facebook gives him "the ... https://alternative-science.com/elon-musk-
facebook/?=April-Fools»,

«Elon Musk surprised students with a speech (23.03.2019) |in Russian| Elon
Musk surprised students with a speech (23.03.2019) |in Russian| Contents: Elon
Musk talked to 6th graders in Flint. He helped them before, and now came to talk
about his childhood, SpaceX, Tesla and brought them a gift.»

«~Who pays for Facebook? Elon Musk Offers To Buy And Then Delete
Facebook Earlier this week, Elon Musk made global headlines when he deleted the
official SpaceX and Tesla pages from Facebook. Musk made certain to clarify that
he didnt make the decision for political»,

«In Elon We Trust. Elon Musk Offers To Buy And Then Delete Facebook
Earlier this week, Elon Musk made global headlines when he deleted the official
SpaceX and Tesla pages from Facebook. Musk made certain to clarify that he didnt

make the decision for political «
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«Elon Musk Offers To Buy And Then Delete Facebook Earlier this week,
Elon Musk made global headlines when he deleted the official SpaceX and Tesla
pages from Facebook. Musk made certain to clarify that he didn”t make the decision
for political «

«He just mad cause we all shit talking his Harambe rap all up and down this
bitch In Elon We Trust! Elon Musk Offers To Buy And Then Delete
Facebook Earlier this week, Elon Musk made global headlines when he deleted the
official SpaceX and Tesla pages from Facebook. Musk made certain to clarify that
he didn\”’t make the decision for political reasons, but rather because Facebook gives

him»

[ToBHY Bepcito TpeH 1B MOKHA MEPETIISIHYTH B 10AaTKy B.

3.4 BUCHOBKH 10 po3aiiy.

VY nanomMy po3[iii TOKa3aHa apXiTeKTypa MPorpaMHOro 3a0e3neueHHs,
nonepeaHss oOpoOka TEKCTY, MOKazaHi TPEeHAM 3a KBITEHb 3a BXIJHUMH
JaHUMHU, OOrpyHTOBaHAa  CTpaTerii  peryjaspusalii Ta  cTpaTeris
BIJICJTITKOBYBaHHS TPEH/IIB.
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PO3/L1 4 ®YHKIIOHAJBLHO-BAPTICHUIT AHAJII3 IIPOTPAMHOTO
MPOJYKTY

VY nanoMy po3auTi TPOBOIUTHCS OIlIHKA OCHOBHUX XapaKTEPUCTUK
IPOrpaMHOTO MPOIYKTY, IPU3HAUEHOTO 711 CTBOPEHHS MOJIeNIei 1 MPOTHO3YBaHHS
I[iH Ha XUTJIOBY HEPYXOMICTb 3 YpaxyBaHHIM MaKpOCKOHOMIYHHUX (haKTOPIB.
JlaHwuii TPOYKT po3poOieHri Ha MOBI IporpaMyBanHs Python B sikocti
camocTiitHo1 nporpamu. [IporpaMuuii mpoAyKT B mepIry 4yepry NpU3HAYEHO IS
CTBOPEHHS 1 3aCTOCYBAaHHS aBTOPErPECIMHUX MOJEIIEH.

Hwuxye HaBeieHO aHaii3 pI3HUX BapiaHTIB peaii3alii MOAYJI0 3 METOIO
BUOOPY ONTUMANILHOTO, 3 OTJISAY IIPU I[bOMY SIK HA €KOHOMIYHI (paKTOpH, TaK 1 Ha
XapaKTePUCTUKH MPOIYKTY, IO BIUTMBAIOTH HA MPOIyKTUBHICTH pOOOTH 1 HA HOTO
CYMICHICTb 3 anapaTHuM 3a0e3nedeHHs M. {7151 1boro O0yino BUKOPUCTAHO anapar
(byHKIIIOHAIBHO-BAPTICHOTO aHAJI3Y.

dyHK1ioHaNIbHO-BapTicHUH aHali3 (DBA) — 11e TexHo0r1s, SIKa J03BOJIsIE
OIIIHUTH peajbHy BapTICTh MPOAYKTY a00 MOCIYTH HE3aJEKHO BiJl OpraHi3aIiitHol
CTPYKTYpH KOMTIIaHii. SIk mpsimi, Tak 1 MOOIYH1 BUTPATH PO3MOAUISIOTHCS 110
IPOYKTaM Ta MOCIyraM y 3aJIeKHOCTI BiJl MOTPIOHUX HA KOKHOMY eTari
BUPOOHUIITBA 00CATIB pecypciB. BukoHaHi Ha X eTamnax Jii y KOHTEKCTI MeToa
®BA Ha3uBaroThCs QYHKITISIMH.

Meta ®BA mnosnsirae y 3a06e3medeHH1 TPaBUILHOTO PO3MOILTY PECYPCIB,
BUJIUICHUX HA BUPOOHMIITBO MPOAYKITii a00 HaJaHHS MOCIIYT, HA TIPSMI Ta HENPsIMi
BUTpATU. Y JaHOMY BHUIAJAKY — aHaJi3y (YHKI[II MPOrpaMHOTo IPOAYKTY i
BUSIBJICHHSI YCIX BUTpAT Ha peasizaiiio IuxX QyHKIIii.

@aKTUYHO eV METOJI MTPALIOE 32 TAKUM aJITOPUTMOM:

- BA3HAYAETHCS MOCIIIIOBHICTh (DYHKIII, HEOOXITHUX AJ11 BUPOOHUIITBA
npoaykTy. CroyaTky — BCl MOKJIMBI, TOTIM BOHU PO3MOJAUISIOTHCS MO JBOM
rpynam: Ti, 10 BIUIMBAIOTh HAa BapTICTh MPOAYKTY 1 Ti, 110 HE BIUIMBaOTh. Ha
bOMY % €Tall ONTUMI3YEThCS caMa MOCIIJOBHICTh CKOPOUYEHHSIM KPOKIB, 1110 HE

BIUIMBAIOTh HA IIHHICTH 1 BIJIMOBIIHO BUTPAT.
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- 17151 KOKHOT (PYHKITIT BU3HAYAIOTHCS TTOBHI P1YHI BUTPATU U KUTBKICTh
pOOOYMX TOUH.

- 17151 KOKHOT (PYHKITIT HA OCHOBI OIIIHOK MOTIEPETHBOTO MYHKTY BU3HAUAETHCS
KUJIbKICHA XapaKTEePUCTUKA JKEPET BUTPAT.

- MICTIS TOTO, SIK JUIs KOKHOI (DYHKIIT Oy IyTh BU3HAUEHI iX JHKepesa BUTpaT,

IPOBOJUTHCS KIHLIEBUN PO3PAaXyHOK BUTPAT HA BUPOOHHUIITBO MPOIYKTY.

4.1 IlocTaHoBKA 3a/1a4i TEXHIKO-eKOHOMIYHOI0 AHAJI3Y

¥ poboti 3actocoByeThest MeTo PBA i1 npoBeieHHS TEXHIKO-
€KOHOMIYHOI'O aHaJli3y PO3POOKH.

BianoBigHO 11bOMY BapTO OOMpaATH 1 CUCTEMY MOKA3HUKIB SKOCTI
IPOTPAMHOTO MPOAYKTY.

TexHIYyH1 BUMOTH JI0 IPOJYKTY HACTYITHI:

- MPOTPaMHUM MPOIYKT MOBUHEH (DYHKIIIOHYBATH HA CYYaCHUX KOMIT I0Tepax
3 ocTymoMm o [HTepHery;

- 3a0€e31euyBaTi BUCOKY IIBUJIKICTh OEKTECTUHTY Ha pealbHUX €KOHOMIYHUX
JaHUX;

- 3a0€3MeYyBaTH BUCOKY TOYHICTh PE3yJIbTYIOUNX MOKA3HUKIB TECTY;

- 3a0e31euyBaTH 3pYYHICTh 1 TPOCTOTY B3aEMOJIT 3 KOPUCTYBAYEM
IPOrPaMHOTO 3a0€3MeYCHHS;

- mepeadavaTi MiHIMAJIbHI BUTPATH HA BIIPOBAHKEHHS TPOTPAMHOTO

IPOIYKTY.

4.1.1 OOrpyHTyBaHHS (PYHKI[1 TPOrPAMHOTO MPOAYKTY

['onoBHa ¢yskIis FO — po3poOka mporpaMHOTO MPOAYKTY, KA TPHIIMae
JIaH1 3 COLIMEPEK 3a JCHb 1 BU3HAUYAE JIO TPhOX T'OJIOBHUX TPEH/IIB. Buxoasun 3

KOHKPETHOT METH, MOXHA BUUTUTH HACTYIH1 OCHOBH1 (yHkuii 111
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F1 — BubGip MOBU IIporpaMyBaHHS;
F2 — Bubip onTumaiibHOI 010;1i0TEKH /17151 0OPOOKHU TEKCTIB;
F3 - BuOip onTumanbHO1 010110TEKH U1 MOIIYKY N-Tpam
Koxna 3 ocHOBHHX (YHKIIII MOXKe MaTH JeKIJIbKa BapiaHTIB peati3allii.
Oynkiis F1:
a) MoBa nporpamyBaHHs C++;
0) MoBa nporpamyBaHHst Python;
Oynkis F2:
a) strutext.
0) pynlple
Oyukiis F3:
a) ngrams

0) genism

4.1.2 BapianTu peanizaiiii OCHOBHUX (YHKIII

Bapiantu peanizainii ocHOBHUX (yHKLIA HaBeAeHl y MOpP(QOJIOTiuHIN KapTi
cuctemu (puc. 4.1). Ha ocHOBI 1i€i kapTu NMOOYyJAOBAHO MO3UTUBHO-HETATUBHY

MaTpPUIlIO BapiaHTIB OCHOBHUX (QyHKIIiH (Tad. 4.1).
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C++4 Python

shrutext pyniple
b r

ngrams gensim

Pucynok 4.1 — Mopdoioriuna kapra

Mopdonoriyna kapta BigoOpa)Kye BCl MOXKJIMBI KOMOIHAII1 BapiaHTIB

peamizanii pyHKIIIH, SKi CKJIaJal0Th MOBHY MHOKHHY BapianTiB [111.

Tabmuis 4.1 — [lo3uTHBHO-HETaTHBHA MATPUIIS

JIETKICTh TIPOBEICHHS

EKCTICPUMEHTIB

OcHOBHI BapianTu _
. o IlepeBarn Henonixu
GyHK1IT peam3anii
Bucoka BapTicTb
Bucoka mBuakois, PO3pOOKH, CKIIAJIHICTh
A
onTUMI3aIls M pi3Hi BBEJICHHSI HOBUX
maThopmMu aJITOPUTMIB.
F1
Hwxua BapTicTh, BiTHOCHA
b

Husbka mBuakomisa
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A . CknaaHiCTh npu
Bucoxka mBuakomisa _
TECTYBaHHI1
F2
b Hukua BapTiCTh Ta BUIIA .
. Henpoctuii inTepdeiic
HMIBUAKICTH PO3POOKHU
A . .
Bucoka mBuakoaisa Hwuxua gaxictb
F3 _
3pyuHnuii iHTEpdEiic,
b
JIOKYMEHTAII1s1, BEJTHKA Huspka mBuakomisa
KuTbKicTh pretrained models

Ha ocHoBi aHasi3y MO3UTUBHO-HETATUBHOI MATPUIIl pOOMMO BUCHOBOK, 1110
npu po3poOLll MPOrpaMHOro NPOAYKTY JesKl BapiaHTH peajizaiii GyHKLIA BapTO
BIIKMHYTH, TOMY, 1110 BOHU HE BIJNOBIAAIOThH MOCTABICHUM MepPe]l IPOrPaAMHUM
npoaykTom 3agadam. Lli BapianTu BifizHaUeH1 Yy MOpQOJIOTiyHINA KapTi.

Ovyuxmig F1:

Ocku1bKH 00MIB1 MOBU MOXKYTh OYTH BUKOPHUCTaHI JJIsl PO3POOKH 1
MIPOTIOHYIOTH Pi3HI MEPEeBaru, TO CJIiJ PO3TJITHYTH 00W/IBa BapiaHTH.

Ovyukmisa F2:

Konen 3 HelOIIKIB HE € KIIFOYOBUM, MOKeMO o0paTy 0O0HIBa BapiaHTH

Ovyukmisa F3:

OCKUTBKH 17151 JAHOTO MPOAYKTY BaXKIUBOIO € YHIBEPCAIBHICTh 3aCTOCYBAHHS,

BUKOPHUCTAEMO BapiaHT 0) sIK € AMHUI MOXKITUBUU.
Taxkum ynHOM, OyIeMO PO3TIIAIATH TaKkuii BapianT peamizaitii [111:
F16 — F26 — F36

Fla— F2a— F3a
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J1J1st OIIHIOBAHHS SKOCTI PO3TIIAHYTUX (YHKITIH 0OpaHa cucTeMa mapameTpis,

OImncCaHa HHXKYC.

4.2 OorpyuryBanHs cucremu napametpis I

4.1.1 Onwuc napameTpis

Ha mincraBi janux mpo ocHOBHI (YHKITIT, 1110 TIOBUHEH peaji3yBaTH
IpOrpaMHUl MPOAYKT, BAMOT 0 HbOT'O, BU3HAYAIOTHCS OCHOBHI MTapaMeTpH
BUpOOY, 110 OYAyTh BUKOPHUCTAHI JIJIsl PO3PAaXyHKY KOE(III€EHTA TEXHIYHOTO PiBHS.

Jli1st TOTrO, 11100 OXapaKTepU3yBaTH MPOrpaMHUNA MPOAYKT, Oy1eMO
BUKOPHUCTOBYBATH HACTYITHI TapaMeTpH:

- X1 — wBUAKOIS MOBU IPOrpaMyBaHHS;

- X2 - 00’eM naM’AT1 JyIsl KOPEKTHOI poOOTH ITporpamy,
- X3 — yac BUKOHAHHS OE€KTECTHUHTY,

- X4 — noTeH1IHUN 00’ €M MPOTPaMHOTO KOy .

X1: BinoOpaxkae MIBUIKOIIIO OMeparliii 3aJIe’KHO B1Jl 00paHOT MOBHU
IporpamMyBaHHS.

X2: BinoOpaxkae He0OX11HUI [T 30€pe’KeHHs Ta 00pOOKHU JaHUX 00’ €M
OTICPATUBHOI ITaM’ST1 TIPUCTPOIO.

X3: BinoOpaxkae yac, IKiil BATPA4a€ThCSl HA BUKOHAHHS OEKTECTUHTY
KOHKPETHOT'O TOPTOBOTO JIFOPUTMY.

X4: Tlokazye po3mMip IpOrpaMHOTO KOIY, SIKHi HEOOX1THO CTBOPHUTH

PO3pPOOHUKY.

4.1.2 KinbKicHa OLIIHKA MapaMeTpiB

I'onmoBHa dynkitist FO — po3poOka mporpaMHOTo IPOIYKTY, SIKUi puitMae
JaH1 3 COIIMEPEIK 3a JCHBb 1 BU3HAUYAE JI0 TPhOX T'OJIOBHUX TpeH1B. Ha miacTasi
JAaHUX MPO OCHOBHI (DYHKIII1, 1110 TOBHHEH pealli3yBaTu MPOTPaMHUN MTPOIYKT,

BUMOT JI0 HbOT'0, BU3HAYAIOTHCS OCHOBHI TTapaMeTpH BUPOOY, 110 OyAyTh
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BUKOPHUCTaH1 JJI1 pO3paxyHKy KoedilieHTa TeXHIYHOTO piBHsI. Ha OcHOBI aHaAMi3y

MO3UTUBHO-HETATUBHOI MATPHUIlI POOMMO BUCHOBOK, 1110 TIPH pO3po0IIi

IPOrPaMHOTO MPOAYKTY ACsIKI BapiaHTH peaizaiii PyHKI[i# BapTO BIAKUHYTH,

TOMY, 1110 BOHU HE BIAMOBIJAIOTh OCTABJICHUM IME€pe MPOTrPAMHUM MPOTYKTOM

3amavam. [iprri, cepenHi 1 Kpaiili 3Ha4YeHHs mapaMeTpiB BUOUPAIOTHCS HA OCHOBI

BUMOT 3aMOBHHUKA i YMOB, 1110 XapaKTepu3yroTh exciuryarauito [1I1 sk mokazano y

Ta0i. 4.2.

Tabnuus 4.2 — OcuoBHi napametpu 111

3HaueHHs MmapameTrpa

VYMoBHI Omuan
Ha3sa mapamerpa _ _ ripimn cepe Kpa
MO3HAYEHHS | 11l BUMIPY
1 JTH1 1l
[IBuaxoa1st MOBU
X1 Hc/On 300 80 1
MporpaMyBaHHS
O0’eM mmaM’sIT1 U1
X2 M6 64 32 8
KOPEKTHOT poboTu
Yac BUKOHAHHA
X3 MC 3000 1200 220
OEKTECTHHIY
[MoreHmiHuM1 KUIBKIC
00’eM TIPOTPaMHOTO X4 Th PSIJIKIB 2000 1300 800
KOy KOy

3a nanumu Tabnuii 4.2 OyayroTbes rpadidHi XapaKTEpPUCTUKHU apaMeTpiB —

puc. 4.2 —puc. 4.5.




10

10

30 100 150 200 250 300
Pucynok 4.2 — X1, mBuAKO1sI MOBH POrpaMyBaHHS
X2
i i i i i i
0 10 20 30 40 50 60 70

Pucynok 4.3 — X2, 00’em nam’sIT1 A1 KOPEKTHOI pOOOTH
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10

X3

500 1000 1500 2000

2500

Pucynox 4.4 — X3, yac BUKOHaHHSI OEKTECTUHTY

3000

X4

800 1000 1200 1400 1600

4.1.3

1800

2000

Pucynox 4.5 — X4, noreHmiifauii 00’€M MPOTPaMHOTO KOy

AHani3 eKCepTHOTO OL[IHIOBAHHS apaMeTpIB
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[Ticns neranbHOrO OOTOBOPEHHS M aHAITI3y KOKHHUM €KCIIEPT OI[IHIOE CTYMIHb
BaYKJTMBOCTI KOKHOTO TIapaMeTPy I KOHKPETHO MOCTABICHOT LTI — pO3poOKa
IPOTPAMHOTO MPOAYKTY, SIKHW JTa€ HAHOUTBII TOYHI PE3yIbTaTH NMPU 3HAXOKCHHI
napaMeTpiB MOJeNiel aallTUBHOTO MPOTHO3YBaHHS 1 00UHCICHHS MPOTHO3HUX
3HAYCHb.

3HaYUMICTh KOXKHOTO MapaMeTpa BUSHAYAETHCSI METOIOM ITOMAPHOTO
nopiBHsAHHSA. OIIHKY IPOBOJIUTH €KCIIEPTHA KOMICIs 13 7 Jtoaeil. BuznaueHHs
Koe(ILIE€HTIB 3HAYMMOCTI Nepeadayae:

- BA3HAYEHHS PIBHS 3HAYMMOCTI TapaMeTpa MIJISXOM MPUCBOEHHS PI3HUX
paHTiB;

- MIEPEBIPKY MPHUAATHOCTI €KCTIEPTHUX OIIHOK TSI IOAATBIIIOTO
BUKOPHUCTAHHS;

- BA3HAYEHHS OI[IHKU [MONApPHOT0 MPIOPUTETY NapaMeTpiB;

- 00poOKy pe3yJbTaTiB Ta BU3HAYCHHs KOe(DIIli€EHTY 3HAYUMOCTI.

Pe3ynbraTu ekcrepTHOrO paHKyBaHHS HaBe/IeH1 y Tabnuii 4.3.

Tabmuus 4.3 — Pe3ynbTaTl paHKyBaHHS MTapaMeTpiB

@F11%050%0001 . Bigxuie
Cyma parris Ri Ai?
BUMIPY HHA Al
ITo3Hau. HasBa
mapamMeTpa| TapameTpa
112(3]4
[IBuakoais
X1 MOBH uc/Omn 11 | -15,25 |232,56
312(4]2
IIPOrpaMyBaHHS
O0’em mmam’4Ti
X2 JUTSE KOPEKTHOT Mo 15 | -1,25 | 1,56
314(4|3
poboTtu
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Yac BUKOHAHHSI
X3 Mc 13 1,75 3,06
OEKTECTUHTY 314142
[MoreHminHuM
K-CTh
00’eM
X4 PAIKIB 12 | 13,25 (175,56
IIPOTrPaMHOTO 11414|3
KOy
KOy
Pa3zom 61 0 412,75
3(414(3

JIis mepeBipKH CTENEH1 JOCTOBIPHOCTI €KCIIEPTHUX OLIIHOK, BU3HAUYUMO
HACTYIIHI IapaMeTpHu:

a) cyMa paHriB KO>KHOIO 3 MapaMeTpiB 1 3arajibHa CymMa paHriB:

N
Nn(n + 1)
Ri = z ri]-Ri]- = T =61

i=1

ne N — gucino ekcnepriB, N — KUTBKICTh TapaMeTpiB;

0) cepellHs cyMa paHTiB:
T =— = 26,25.
n

B) Bi,Z[XI/IJ'IGHHSI CymMu paHFiB KOJXHOT'O I1apaMCTpa BiI[ CGpG,Z[HLOT CyMHn paHFiBI
Ai= Ri - T

CymMa BiIXWJICHB 110 BCIM IMapaMeTpam MoBUHHA JopiBHIOBATH )

r)3arajibHa cyma KBaJIpaTiB BIIXWJICHHS:
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N
S = Z A?=412,75.
-

1
[Topaxyemo Koe(dilieHT y3roaKeHOCTI:

_ 12S _ 12-412,75
"~ N2(n3-n) 72%(53-05)

w = 1,01 > W, = 0,67

PanryBanHs MO>KHA BBaXaTH JIOCTOBIPHUM, TOMY 1110 3HAWIEHUNA KOeIIIEHT
y3rOJIKEHOCTI MEePEBUIIYE HOPMATUBHUMN, kUM gopiBHIoE 0,67.
CkopHCTaBUIMCH pe3yJIbTATAMU PAHTYBaHHS, IPOBEIEMO MTONIApHE

MOPIBHSIHHS BCIX MapaMeTpiB 1 pe3yIbTaTH 3aHeceMo y Tadmnuilio 4.4.

Tabmuus 4.4 — IlonapHe MOPIBHSHHSA MapaMeTpiB

Kinng Yucno
Excneptu eBa BE
[Tapa )
OIlIHKa 3HAYCHHS
METpHU

X11X2 < | >|=|<|=|=]K< < 0,5

X11X3 < 0,5
< < | < | >|<|<|XK<

X1i X4 > 1,5
> = | > | > > > >

X21X3 < 0,5
< | < | < | < |<|<|K<

X21X4 > 15
> (> | = | > > =]>
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X31X4

Yucoe 3HaUCHHS, [0 BU3HAYAE CTYITIHD [IEPEBAry i—To mapamerpa Haj j—

TUM, ajj BU3HAYAETHCS IO (OPMYIIL:

1,5 npu Xi>X;
{ aif — 1.0 Impr X= Xj
0.5 mpu Xi< X

3 OTpUMaHUX YUCJIOBHUX OI[IHOK MEpeBarv CKjIaaeMo MaTpuIo A= || aij || .

JIJ1s1 KOKHOTO TTapaMeTpa 3poOorMo po3paxyHOK BaromocTi Kgi 3a HaCTymHIUMU
dbopmynamu:

bj

n .
i=1 bi

_ _ N
Ky = ne by = Xz aj;.

BinHOCHI OIIHKH pO3paxoBYIOThCS JIEKIIbKA pa3iB JOTH, TOKU HACTYITHI
3HAYCHHS HE OyIyTh HE3HAYHO BIJPI3HATUCA Bia nmonepeanix (menre 2%).Ha

JPYyroMy 1 HACTYITHUX KPOKax BITHOCHI OILIIHKK PO3PAaXOBYIOThHCS 32 HACTYITHUMU

dbopmymnamu:

b

n )
i=1 bj

_ ! _ yN
Kpi = e by = Xz ajjbj.

Sk BuaHO 3 Tabnuili 4.5, pi3HUILS 3HaUY€Hb KOe(]IIIEHTIB BArOMOCTI1 HE

nepesuirye 2%, ToMy OUIbIIOT KUTBKOCTI IT€palliii He TOTp10HO.

Tabmui 4.5 — Po3paxyHOK BaroMocTi ITapaMeTpiB



ITapametp [lepma Hpyra Tpers
[TapameTpux;
UX; 1Tep. 1Tep. 1Tep

112 3] 4

X1 55 10,324 135,250,337 | 158 (0,347
10|115(15(15

X2 45 10,301 (26,2510,292(122,25|0,273
05(10115]|15

X3 3,5 10,229 124,250,236 | 102 |0,223
05(05110|15

X4 25 10,146 | 16,25 | 0,135 | 62,75 | 0,164
05(10105]0,5

Bcroro: 16 1 98 1 445 1

4.3 Anani3 piBHsA sIKoCTi BapiaHTiB peanizauii ¢pyHkuiii

BusHayaemMo piBEHb SIKOCTI KOKHOI'O BAp1aHTy BUKOHAHHSI OCHOBHUX
(GYHKIIHA OKPEMO.

AOcotoTHI 3HaYeHHs napameTpiB X2(00’eM HEOOX1HOT OIEPATUBHOT
nam’s1T1) Ta X3 (4ac oOpoOKu 300paKeHHsI) BIMOBIIAI0Th TEXHIYHUM BUMOTaM
yMOB QyHKIIOHYBaHHS AaHoro [1I1.

AbGcomoTHe 3HaueHHs napamerpa X1 (IIBUIKOIIE MOBU MIPOTrpaMyBaHHs)
00paHO He HAWTIpITUM (HE MaKCUMaJIbHUM ), TOOTO I1€ 3HAUYCHHS BiJNOBIAaE a060
Bapianty a) 50 Hc/On abo BapianTy 0) 1 HC/Om.

KoedirieHT TexXHIYHOTO PIBHS ISl KOXKHOTO BapiaHTa peaizarii T1I1

pO3paxoByeThCs Tak (Tadi. 4.6):



Ac

K,i— xoedilieHT BaroMocTi i-To mapamerpa;

n
Kx(j) = z KiiiBij »
i=1

N — KUTBKICTh MapaMeTpiB;

Bi — orinka i-ro mapamMeTpa B OaJiax.
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Tabnuusg 4.6 — Po3paxyHOK OKa3HMKIB PiBHS SIKOCTI BapiaHTIB peai3anii

ocHOBHMX (hyHKii 111

Koediri
Bapiant A0coito banpna Koedii
OcHOBH €HT

peanizallii |THE 3HAYEHHs|  OIlIHKa €HT PIBHSA

1 pyHKLIi . BaroMocTi1 .

byHKIIi1 rmapaMeTpa | napaMmerpa SIKOCTI

napamMerpa

F1(X1) A 1200 3,8 0,305 0,774
F2(X2) A 32 4,2 0,343 0,962
F3(X3, A 800 3,4 0,258 0,835
X4) b 100 2 0,136 0,154

3a manumu 3 Tadnui 4.6 3a GopmyIor

Kx = Kry[Fik] + Kry[Fak]+. .. +Kry[Fzkl,

BU3HAYAEMO PIBEHB SIKOCTI KOKHOTO 3 BapiaHTIB:

Kx1=0,654 + 0,982 + 0,835 = 2,47
Kx2= 0,654 + 0,982 + 0,265 = 1,90

SIK BUJTHO 3 PO3paxyHKIB, KpAIlUM € MEePIIUI BaplaHT, A AKOro KOe(IilieHT

TEXHIYHOT'O PIBHA Ma€ HAlOLIbIIIE 3HAUCHHS.
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4.4 ExonomiuHui aHaJi3 BapiantiB po3pooxu III1

Jliist Bu3HaueHHs BapTocTi po3poOku [1I1 cmouaTky mpoBeneMo po3paxyHOK
TPYAOMICTKOCTI.

Bci BapianTH BKIIOYaIOTh B ce0€ /1Ba OKPEMHX 3aBJIaHHS:

1. Po3po0Oka nmpoeKTy IporpaMHOro NpoayKTy;

2. Po3poOka nporpamMHoi 000JIOHKH;

3aBaanHs 1 3a cTyleHeM HOBU3HU BIIHOCUTHCS JI0 TPyNH A, 3aBAaHHS 2 — 10
rpynu b. 3a ckiaiHICTIO aITOPUTMH, SIKI BUKOPUCTOBYIOTHCS B 3aBAaHHI 1
HaJIeXaTh JI0 rpymnu 1; a B 3aBaHH1 2 — J10 rpynu 3.

Jlnst peanizaniii 3aBiands | BUKOPUCTOBYETHCS JOBIAKOBA 1H(pOpMaIlis, a
3aBJIaHHS 2 BUKOPUCTOBYE 1H(POPMALIIIO Y BUTTISI TaHUX.

[TpoBenemMo po3paxyHOK HOPM Hacy Ha po3poOKy Ta MporpaMyBaHHs JUIs
KOXXHOTO 3 3aBJIaHb.

[IpoBenemo po3paxyHOK HOPM Hacy Ha po3poOKy Ta IporpaMyBaHHS JJIs

KOKHOTI'O 3 3aBJ1aHb. 3aranpHa pr,Z[OMiCTKiCTB OOYMCITIOETHCS K

To=Tpr: Kn Kcx: Km* Kot Kerou, (5.1)

ne Tp — TpynomictkicTb po3pooku I111;Kn — nonpaBounuit koedimient; Kck —
Koe(ili€HT HA CKIATHICTh BXiaHOT iHpopMmarrii; Kv — koedirieHT piBHS MOBH
nporpamyBanHs; Kcr — KoeQilieHT BUKOPUCTAHHS CTAaHAAPTHUX MOJYJIIB 1
npuKiIagHux nporpaM; Kerm — KoeQiieHT cTaHAapTHOTO MaTEMaTHYHOT O
3a0e3ne4YeHHs

JUis epioro 3aBAaHHS, BUXOSYH 13 HOPM 4acy Ui 3aBJaHb
PO3PaxyHKOBOTO XapaKTepy CTETICHIO HOBU3HH A Ta TPYNHU CKIAAHOCTI allTOPUTMY
1, TpynomicTtkicth nopiBHIOE: Tp = 90 moanno-axiB. [lonpaBounuii KoedilieHT,
SIKWW BpPaxOBY€ BUJI HOPMATHUBHO-/I0B1IKOBO1 1H(OpMAIIii JUIsl IEPIIOro 3aBIaHHS:

Kn = 1.6. IlonpaBounuii koedilie€HT, IKHI BpaXOBY€E CKJIAIHICTh KOHTPOIIIO
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BX1JJHO1 Ta BUX1IHOI 1H(popMaIlii ;s BCiX cemu 3aBnanb piBHuM 1: Kex = 1.
OckuTbKM TpU PO3POOITI EPIIOTO 3aBAAHHSI BUKOPUCTOBYIOTHCS CTAaHAAPTHI
MOYJIi, Bpaxyemo Iie 3a gormomororo koedimienTa Ker = 0.8. Togi, 3a popmynoro

5.1, 3aranbHa TPYAOMICTKICTh MIPOrpaMyBaHHs MEPIIOTO 3aBAAHHS TOPIBHIOE:

T1=90-1.6-0.8 = 112,2 mroauHO-IHIB.

[TpoBeneMo aHaOT14H1 pO3paxXyHKH JJIs MOJAbIINX 3aBAaHb.
Jlnst apyroro 3aBiaaHHs (BUKOPUCTOBYETHCS aITOPUTM TPETHOI IPyIU
CKJIQAHOCTI, cTenminb HOBU3HU b), T00TO0 TP = 28 moguno-nuiB, K = 0.7,Kck =

1,Kcr =0,8:

T,=28-0,7-0,8=15,68 mroauHo-IHIB.

CkrnagaemMo TPyJIOMICTKICTb BIAMOBITHUX 3aBAaHb ISl KOXKHOTO 3 00OpaHUX

BapiaHTIB peaizallii mporpamu, mood OTpUMAaTH X TPYAOMICTKICTb:

T,=(112,2 + 15,68 + 4,8 + 15,68) - 8 = 1186,88 1110 {MHO-T'OINH;
Tu=(112,2 + 15,68 + 6,91 + 15,68) - 8 = 1203,76 110 AMHO-TOAMH;

Haii6Gunb111 BUCOKY TPYJIOMICTKICTh Ma€ BapiadT 1.
B po3pob6ii 6epe yuacts oqun data-science imxenep 3 okiagom 25000 rpH.

Busznaunmo 3apruiaty 3a roauHy 3a GopMyIioo:

M

Cy =
Tt

TPH.,

ne M — micsiuHui oKJIaj mpaiiBHUKIB; Ty, — KUIBKICTh pOOOYHX JHIB

THXKJIEHb;t — KUIBKICTh pOOOYHX TOJIMH B JICHb.



18000
CY =
1+x21%8

=148,8

Toni, po3paxyemo 3apoOiTHY IIIaTy 3a POPMYII0r0

Can = Cqy - T; - Kp,

ne Cy— BeMYrHA IOTOAMHHOI OTUTATH TIpalli mporpamicta; T —
TPYJAOMICTKICTh BIANOBIAHOTO 3aBAaHHs; Ky — HOpMaTuB, IKUil BpaxoBye
J0JIATKOBY 3apOOITHY IIATY.

3apmiata po3pOOHUKIB CTAHOBUT:

l. C3np = 107,143 -1186,88 - 1,2 = 211942, 86
Il. C3n = 107,143 -1203,76 - 1,2 = 214850

BinpaxyBanHs Ha colllaJbHUN BHECOK CTAaHOBUTH 22,0%:

l Cpig = Can - 0,22 = 211942,86 - 0,22 = 46627,42
. Cpy = Can- 0,22 = 214850 0,22 = 47267

Tenep BU3HAYUMO BUTPATH Ha OILIATY OJIHIET MATMHO-TOAUHH. (Cwm)

Tak ax omna EOM o0ciyroBye oaHoro imxxenepa 3 okiagom 25000 rpH., 3
koedirienTom 3aHATOCTI 0,2 TO IS OJIHIET MAIITUHU OTPUMAEMO:

Cr=12-M-K3 =12 - 25000- 0,2 = 60000 rpH.

3 ypaxyBaHHSM JIOJaTKOBOI 3apOOITHOT TUIATH:

Csn=Cr- (1+ Ks) = 60000 - (1 + 0.2) = 72000 TpH.

60
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BinpaxyBaHHS Ha coIllaJIbHUI BHECOK:

CBI[[: C3H' 0.22 = 72000 * 0,22 = 15840 I'PH.

AMopTH3aLiliHI BlApaxyBaHHS pO3paxoByeMO MpU amopTu3amii 25% Ta

Baptocti EOM — 25000 rpH.

Ca=Km Ka-Lp =1.15 - 0.25 - 25000 = 7187,5 rpH.,

ne Ktv— koedirieHT, skuii BpaxoBy€e BUTPATH Ha TPAHCIIOPTYBAaHHS Ta
MOHTaX Mpuiany y kopucryBada; Ka— piuna Hopma amoptuzarii; Lnp— morosipaa
I[1HA MIPUJIaTy.

ButpaTtu Ha peMOHT Ta NpodUIAKTUKY PO3PAXOBYEMO SIK:

Cp= KTM'HHP - Kp=1.15-25000 - 0.05 = 1437,5 I'pPH.,

ne Kp— BiZICOTOK BUTpAT Ha TOTOYHI PEMOHTH.

EdextuBauit roqunnuii houyg gacy I1K 3a pik po3paxoByeMo 3a popmyiioro:

Teo =(x — s — dc — dp) - t3- K = (365 - 104 -8 —-16) - 8- 0.9 =1706,4

T'OJIMH,

ne Jlx — KaJienaapHa KUIbKIiCTh AHIB Y poiti; g, Jlc — BIIMOBIAHO KUTBKICTh
BUXIJTHUX Ta CBSITKOBUX JHIB; Jlp — KIJIKICTh JIHIB IJIAHOBUX PEMOHTIB
yCTaTKyBaHHS; | —KIJIbKICTh POOOYMX TOJWH B JIeHb; Kp— KoediiieHT
BUKOPUCTAHHS MPUJIAY Y Yacl IPOTATOM 3MiHH.

Butpatu Ha onnaTy eneKkTpoeHeprii po3paxoByeMO 3a POPMYIIOLO:

Cen = Teo* Nc- K3+ Lgn = 1706,4 - 0,22 - 0,78 - 2,7515= 805,68 rpH.,
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ne Nc — cepennHbO-CIIOKHMBYA MOTYKHICTh npuiany; Kz— koedirieHTom
3aitasTOCTI iprnany; Lgn — Tapud 3a 1 KBT-roaun enekrpoeHeprii.

Haknamgui BUTpaTé po3paxoByeMo 3a (hopmysioro:

Cu = Lnp-0.67 = 25000 - 0,67 = 16750 rpH.

Toni, piuHi eKCIUTyaTaIliiiHi BUTPATH Oy Iy Th:

Cekc =Cant Crigt Ca + Cpt Cen + Cu

Cexc= 72000 + 11404,8 + 7187,5 + 1437,5 + 805,689 + 16750 = 109585, 5 rpH.

Co06iBapricTh oaHiel mamuHo-ToauHu EOM nopiBHIOBaTHUME:

Cwmr = Cexc/ Tro = 109585, 489 /1706,4 =64, 22 rpn/yac.

OCKUTBbKH B JAHOMY BHUTIAJIKY BC1 pOOOTH, SIKI MTOB‘sI3aHi1 3 pO3POOKOIO
IPOrpPaMHOro NMPOAYKTY BeayThcsi HA EOM, BUTpaTu Ha OIjiaTy MAalllMHHOTO Yacy

CKJIaIAIOTh:

Cm=Cmr-T

HaknagHi BuTpaT ckiaaaroTs 67% Bia 3apo0ITHOI IJIATH.

OTtxe, BapTicTh po3pooOku 111 cTaHOBUTS:

Crn = Cant Ceipt Cum +Ch
l. Cpn = 152599,06 + 33571.8 + 62199,56 + 41610,933 =
289887,663 rpH.
. Cpn = 154769,35 + 34049.26 + 63048,13 + 42202,73 =
294069,47 rpH.
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4.5 Bubip kpamoro Bapianra IIII TexHiK0-eKOHOMIYHOT0 PiBHA

Po3paxyeMo koedilieHT TEXHIKO-€KOHOMIYHOTO PiBHS 32 ()OPMYIIOHO:

Krepj =Kkj/ Cawj,

Krer1 = 2,47 / 289887,66 = 8,52-10°;
Krer2 = 1,90 / 294069,47 = 6,46-10°;

Ak 6aunMo, HaN ORI €()eKTUBHUM € TIEPIIMI BaplaHT peajizailii mporpaMu 3

Koe(iIicHTOM TeXHiKO-eKOHOMiuHOTO piBHA Krepi= 8,52-10°°.

4.6 BUCHOBKM /10 po3iiay

B manomy po3auti npoBeIeHO NOBHUM (PYHKI[IOHAIbHO-BAPTICHUN aHa13
IPOTPaMHOTO MPOIYKTY, SIKAK OYyJI0 po3poOIEHO B paMKaxX JUIIOMHOTO MPOEKTY.
[Tpornec aHanizy MOKHa YMOBHO PO3/ILJTUTH HA JIBl YaCTUHHU.

B mepriii 3 HUX MPOBENEHO TOCIIHKEHHS MPOTPAMHOTO TPOAYKTY 3
TEXHIYHOI TOUKH 30pYy: OyJI0 BU3BHAYEHO OCHOBHI (DYHKIIIi TPOrpaMHOro MPOAYKTY
Ta c(hopMOBaHO MHOKMHY BapiaHTIB iX peaizallii; Ha OCHOBI 00YHCIICHUX 3HAYCHb
napamMeTpiB, a TaKOXK €KCIIEPTHUX OIIHOK 1X BaXKJIMBOCTI OYyJI0 0OUHCIIEHO
Koe(IIieHT TEXHIYHOTO PiBHS, SKHH 1 JaB 3MOTy BUSHAYUTH ONTUMAJIBHY 3

TEXHIYHOI TOUKH 30py JIbTE€PHATUBY peaiizallii (yHKIIH MpOrpaMHOTO IPOIYKTY.



64

BUCHOBKMH

B xoni aumioMHOi poOOTH MHOIO OyJi0 BMBYEHO OCHOBHI TiNOTE3H Ta
NPUHIIMIN WMOBIPHICHOTO TEMAaTHYHOT'O MOJICIIOBAHHSA. Byllo BUBYEHO IijXif
BigArtm: ownnaitHoBuit EM-anropurm, 0ararornorodHa apxiTekTypa, 0i0Omioreka
perynspuzatopiB. Takoxx Oyiu BHBYEHI OCHOBHI IMJXOAM BUKOPHUCTAHHS
010J110TeKH, B TOMY YHCIII CTpATETii peryspu3aiii.

Takox B X011 AUTNIOMHOT poO0TH OyJa moOyaoBaHa mporpama, sika J103BOJIsie
3HaXOAMTH TPEH]IM CepeJl HOBUH Ta 3rajlyBaHb MPo KOMMIaHito SpaceX, BupobIieHa
CTparterisi MonepeaHboi 00OpOOKU TEKCTIB, CTpaTeris peryispu3aiii Ta OTpHUMaHi
pe3yabTatu - TpeHau g 30 aHiB.

[Iporpama no3Bossie ehEeKTUBHO aHATI3yBaTH HOBHHHI TIOTOKH SK B PEKUMI
peaTbHOTO Yacy, Tak i MOCT(AKTYM, 32 YMOBHU PO3OUTTS NAHUX MO JTHSX JJIS OUIBII
edexkTrBHOT 1 MBUAKOT poOoTn. TakuM YHMHOM MHOKO OyJiO BHSIBICHI OCHOBHI
TPEHIU KBITHS JUIS 3rajlyBaHb Ipo SPACEX, Taki K 3amyck pakeru Falcon B meHb
KOCMOHABTHKH 4H 3asBa [moHa Macka mpo Te, Mo comiaibHy Mepexy Facebook
NOTPiIOHO KYNUTH Ta BUJIATUTH.

[Iporpama Mo>xe OyTH KOPUCHOIO JIJIsl MAPKETOJIOTB, PECHOPUYEPIB, MIAPIIHKIB
Ta KEPIBHUKIB KOMIIAHIN JUIsl BIACIIIKOBYBaHHS pemnyTailii OpeHay abo >k mpocTo

OCHOBHUX TpeHI[iB COOMCEPCIK - PO 110 I'OBOPATH JIFOAU.



65

IEPEJIIK ZKEPEJI IIOCUJIAHHSA

. Vorontsov K. V., Potapenko A. A. Additive regularization of topic
models. 2014. p. 5-7.

. Vorontsov K. V., Potapenko A. A. Tutorial on probabilistic topic
modeling: Additive regularization for stochastic matrix factorization.
2014. p.3-8.

. Chien J.-T., Chang Y.-L. Bayesian sparse topic model. 2013.p.374-389.

. Eisenstein J., Ahmed A., Xing E. P. Sparse additive generative models of
text. 2011.8 p.

. Shashanka M., Raj B., Smaragdis P. Sparse overcomplete latent variable
decomposition of counts data. Cambridge, MA: MIT Press, 2008. p. 1313—
1320.

. Rubin T. N., Chambers A., Smyth P., Steyvers M. Statistical topic models
for multi-label document classification. 2012.p.20-53.

Newman D., Chemudugunta C., Smyth P. Statistical entity-topic models.
New York: ACM, 2006. p. 680—686.

. Dietz L., Bickel S., Scheffer T. Unsupervised prediction of citation
influences. New York: ACM, 2007. p. 233-240.

. K. B. Boponuos, A. U. ®peii, M. A. Annies, A. A. [lotaneHko
Temarudeckoe monenupoBanue B BIQJARTM: Teopus, anroputmsl,

npuinoxxenus. 2015.p.8-12.

10. Bassiou N., Kotropoulos C. Online plsa: Batch updating techniques

including out-of-vocabulary words. 2014.10 p.

11. Hoffman M. D., Blei D. M., Bach F. R. Online learning for latent dirichlet

allocation. 2010.12 p.

12. Wallach H., Mimno D., McCallum A. Rethinking. LDA: Why priors

matter. 2009. p.12-15.



66

13. Chemudugunta C., Smyth P., Steyvers M. Modeling general and specific
aspects of documents with a probabilistic topic model. Cambridge, MA:
MIT Press. 2007. p. 241-248.

14. Potapenko A. A., Vorontsov K. V. Robust PLSA performs better than
LDA. 2013.13 p.

15. M. Mangusson. Scalable and Efficient Probabilistic Topic Model
Inference for Textual Data. Lincoping: Lincoping University. 2018.25 p.



TIOJIATOK A
LTIOCTPATUBUI MATEPIAJ JIJISI JOTIOBIII

TEMATUYHE MOJE/IOBAHHSA 3A 10NOMOI 0K
M1AX0AY BIGARTM HA NPUKNIALI 3TAYBAHD
[1IPO SPACEX

Bukonana: lonyapenko Hns
KepisHuk: noueHTt Kkadpeapn MMCA, K. b.-M H.
Kaniocbka IpuHa HpiiBHa

AKTYAJIGHICTb I0C/TIAXEHHA

» 3apaya BIACAIAKOBYBaHHA TPEHAIB B HOBUHHUX MOTOKaXx €
NPOBIAHOIO AAA Niapy, MapKeTUHry, COouiaAbHUX
AOCAIAXKEHb

» IMoBipHicCHe TeMaTuyHe MOAEAIOBaAHHA € MPOBIAHOIO
CTpaTerielo AAf aHHOTaLUil HOBUHHUX MOTOKIB

» [Miaxia BigArtm 3aBaakum pauioHanbHoMy EM-aaroputmy
Ta napaneamsauil Aa€ MOXAUBICTb BIACAIAKOBYBaTU
TPEHAWN Y PEXXUMI OHAAWH
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» O6'eKT AOCAIANKEHHSA: NOCTU 3 couMepex

» MpeaMeT Aocaip)KeHHA: TpeHAM Yy couMeperkax Ha

OCHOBI TEMAaTUYHOTO MOAEAOBaHHA

» Meta aochipkeHHs: [obyaysatn 13, ake 6 pA03BOAAAO
OTPMMyBaTU HaWMOMYAAPHIlWi TPEHAU cepea 3rapsyBaHb

npo SpaceX Ta A€rko iHTepnpeTyBaTtH ix

[IOCTAHOBKA 3AJANI

» lNpoaHanizyBaTu BiAMIHHOCTI MMOBIPHICHOrO TeMaTUYHOrO
MOAeAloBaHHA Ta niaxoay BigARTM Bia iHWKMX niAXoaiB
TEMaTUYHOTO MOAEAIOBAHHA.

» O6pobka BXIAHUX AAHUX AAA KOPEKTHOI nobyaoBwu
MOAEAI.

» NobyaoBa MOAEA AAA aBTOMaTUYHOIO BIACAIAKOBYBaHHA
TPEHA|B.

» AHaAi3 OTPpMMaHUX pe3yAbTaTiB.
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MIMOBIPHICHE TEMATUYHE MOZLE/IHOBAHHS!

» IMoBipHicHe TeMaTuyHe MOAEAIOBaHHA - Le Cy4YacHWUMn
IHCTPYMEHT CTaTUCTUYHOIO aHaAi3y TEKCTIB, MPU3HAYeHUN AAA
BUABAEHHA TEMATUKN KOAEKLIN AOKYMEHTIB.

» MmosipHicHa TemaTuuHa MoaeAb OMUCYE KOXKHY TeMy
AUCKPETHUM pPO3MNOAIAOM Ha 6e3Aidi TepMiHiB, KOXeH
AOKYMEHT - AUCKPETHMM pPO3MOAIAOM Ha b6e3aivi Tem.
MepepabavaeTbcAa, WO KOAeKLiA AOKYMEHTIB - ue
NOCAIAOBHICTb TEPMIHIB, 06paHMUX BUNAAKOBO i HE3AaAEXKHO 3
CYMIiLli TaKUX PO3MNOAIAIB, i CTaBUTbCA 3aBAAHHA BIAHOBAEHHA
KOMMOHEHT cyMili 3a BubipKoto.

OCHOBHI FINOTE3U HMOBIPHICHOr0 TEMATHYHOIO MOJIE/IOBAHHS

» MinoTtesa “Miwka cais”
» inoTe3a yMOBHOI HE3aAEXKHOCTI

» NnoTesa po3piaXKeHOoCTi
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MY/IbTUMOIAJIbHI TEMATUYHI MOAENI

ONTUMI3ALIMHA 3ALAYA
Z Z ﬁdwln Z ¢wt9td e R((I), @) — max

deD wed teT

Y $.€1(0.1).4,,20

wew”

Y 04€{0.1}.6,>0

i€l
¢WI - AMOBIPHICTb CAOBa B TeMi
6 - IMOBIPHICTb TEMU B AOKYMEHTI
1

A
na’w - YUCAO BXOAXKEHb TEPMiHA W B AOKYMEHT d NOMHOXEHUI Ha KoedilieHT MOAaAbHOCTI
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TEOPEMA

Hexan ¢yHKuUjia r@.6) HenepepBHO aAndepeHLUiioBHa. TouKa ©.0)
AOKAAbHOIO €KCTPEMYMY ONTUMI3aLiNHOI 3aaadi
3aAOBOAbHAE CUCTEMI PIBHAHb 3 AONOMIXKHUMU 3MIHHUMMU Pus

Praw = norm(¢wr’ gtd)

OR .
¢wt = norm(n,,, + ¢wt_’ Ny, = Z N Praw
a¢wt debD

OR .
0,; = norm(n,; + Otd——,n,; = z Ao Poii
aotd weWw

BUAINEHHA NPEAMEHTUX | ®OHOBUX TEM

» LLlo6 Tema byaa iHTepnpeToBaHO, BOHa MOBUHHA MiCTUTU AEKCUYHE
AAPO - MHOXXWHY CAIB, XapaKTePHUX AAA MEBHOI NpeAMeTHOI obAacrTi,
AKI YaCTO BXXMBAOTbCA NOPYY B AOKYMEHTaX,3 BEAUKOIO MMOBIPHICTIO
BXXMBAIOTbCA B AQHIN TEMI | NPaKTUYHO HE BXMBAIOTLCA B IHLLIUX TEMaX.
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CTPATETII PETYNIAPU3ALLII

» MpocTe 3raapKyBaHHA / po3piaXKyBaHHA BCiX 3HaYeHb MaTpuui O
3aAaHMM 3HAYEHHAM N

» Moain TeM Ha ABI rpynu (npeaMeTHi | oHOBI),po3piaxKyBaTV NepLuy
rpyny i 3arAapXkyBaTti Apyry

» 3raaprKkyBaHHA / po3piAXKyBaHHA TIAbKU CAIB 3aAaHNX MOAAAbHOCTEN
» 3raaaKyBaHHA / po3piAXKyBaHHA CAIB i3 33AaHOIO CNUCKY

» PospiayBaHHA / 3rAnapXKyBaHHA 3i 36iAbLLIEHHAM BNAMBY MaA€HbKUX
3HayeHb Wt i 3BMEHLIEHHAM BNAMBY BEAUKUX

BXIAHI [IAHI

» 3raayBaHHsA (byAb-AKi MOCTH, KOMEHTapi YM PenocTu B couMeperkax,
AKi MICTATb CAOBO YU XELUTEr Spacex) aHrAiMCbKOIO MOBOIO 3a Nepioa 3
1.04.2019 poky no 31.04.2019 poKy BKAIOYHO. 3araAOM BUMLIAO
236 560 srapyBaHb, 3 Hux 147 851 3 twitter.com, 60 697 3
facebook.com, 28 012 3 instagram.com.

P
¥
t
H
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APXITEKTYPA N3

» Po36uTTs TeKCTiB No AHAX
» NonepegHs obpobka TekcTy
» Mobymosa mogeni

» Mowyk H-rpamu, sika 6 onvucysBana TpeHa

TPEHAW LTS NIKY

'LANDING CCAFS ALARMS SPACEX
ARABSAT',

» 'This is insanely cool. Looks like something from a Sci fi movie

» NEW: SpaceX Falcon Heavy rocket delivers the Arabsat-6A
satellite to space... and then sticks the landing with all rocket
boosters back on earth to be used again in the future.
@OANN @SpaceX #FalconHeavy #Space



TPERIN 1N1A1 NIKY
'SPACEX FALCON HEAVY ROCKET",

» 'Rocket on its first mission for a paying customer'

» '@CNNBusiness launched its massive Falcon Heavy rocket
on its first mission for a paying customer’

» "Falcon Heavy, @SpaceX's Giant Rocket, Launches Into
Orbit, and Sticks Its Landing’

TPEHZN 1A NIKY
'FALCON HEAVY SIDE BOOSTERS

» "Dotty Winterburn The point is that there's nothing an
expendable F9 can do that a reusable FH cannot do. Or

am | wrong about that?",

» '@elonmusk @iamrishvan @spacex electrdlisis with solar
and wind energy can be cheaper oxigen hidrogen'
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LI0 ObrOBOPHOBAJIN 1 KBITHA?

» “WEEK ELON MUSK MADE GLOBAL
HEADLINES”

» "In Elon We Trust. Elon Musk Offers To Buy And Then
Delete Facebook.Earlier this week, Elon Musk made global
headlines when he deleted the official SpaceX and Tesla
pages from Facebook. Musk made certain to clarify that he
didn't make the decision for political https://alternative-
science.com/elon-musk-facebook/?=April-Fools"

BUCHOBKH

» Po3raaHyTO OCHOBHI NPUIOMN MMOBIPHICHOTO
TeMaTU4YHOro MOAEAIOBaHHA

» PosraanyTo niaxia BigArtm

» MNobyaoBaHO Nporpamy AAA BUABAEHHA TPEHAIB B
HOBUHHMUX MNOTOKax



MOJAJIbLUI AOCNIIKERHS

» 3HAUTU KpaLLM aATOPUTM AAA 3HAXOAXKEHHSA Ha3B
TPEeHAIB

» 3acTocyBaTh “CKAeIOBaHHA" TPEHAIB 3 PI3HUX AHIB

NAKYH 3A YBATY!
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JIOJIATOK B
KO/ TIPOTPAMHOI'O TPOAYKTY

# coding: utf-8

#In[1]:

import warnings
warnings.simplefilter(‘ignore’)

import pandas as pd

import numpy as np

from sklearn.feature_extraction.text import TfidfVectorizer
import re

import artm

import pymorphy2

from gensim.utils import tokenize

from multiprocessing import Pool

from functools import partial

from pynlple.processing.preprocessor import *
import nltk

from nltk.util import ngrams

import os
0s.sys.path.append(*'/home/topic_modeling/data/tm_nlp/™)
import matplotlib.pyplot as plt
get_ipython().run_line_magic('matplotlib’, ‘inline")
from gensim.models.phrases import Phraser, Phrases
import pickle

import seaborn as sns

import warnings

from matplotlib import gridspec as gridspec

import matplotlib.font_manager as fm

from dateutil.relativedelta import relativedelta
import six.moves.cPickle

from plotly.offline import download_plotlyjs, init_notebook_mode, plot, iplot
import plotly

import plotly.graph_objs as go

init_notebook _mode(connected=True)

from ipywidgets import widgets, interact
from IPython.display import display, clear_output
import glob

#In[2]:

data = pd.read_csv('spacex.csv')
data.publishedUtc = pd.to_datetime(data.publishedUtc)

#In[42]:

data['date’] = data.publishedUtc.dt.date
counts = data.groupby('date").id.count().values
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dates = data.groupby('date’).id.count().index

# In[46]:

from plotly.offline import download_plotlyjs, init_notebook _mode, plot, iplot
import plotly

import plotly.graph_objs as go

init_notebook mode(connected=True)

trace = go.Scatter(x=dates, y=counts, mode = 'lines+markers")
# layout = {’title": 'Perplexity'}
iplot(go.Figure(data=[trace]), show_link=True)

# # <center> Preprocessing for BigARTM

# In[3]:

STOP_WORDS= list(nltk.corpus.stopwords.words(‘english'))

tf_idf word = TfidfVectorizer(
sublinear_tf=True,
strip_accents="unicode’,
analyzer='word',
ngram_range=(1, 3),
stop_words=STOP_WORDS

stack = [HtmlEntitiesUnescaper(),
BoldTagReplacer(),
HtmlITagReplacer(' "),
VKMentionReplacer(' "),
EmailReplacer(' "),
PhoneNumberReplacer(' "),
AtReferenceReplacer(' "),
UserWroteRuReplacer(' ),
CommaReplacer(* ),
QuotesReplacer(' "),
DoubleQuotesReplacer(' "),
SoftHyphenReplacer(* "),
DashAndMinusReplacer(' "),
OpenParenthesisReplacer(' ),
CloseParenthesisReplacer(' "),
QuestionMarkReplacer(' "),
ExclamationMarkReplacer(' "),
TripledotReplacer(' "),
NonWhitespaceAlphaNumPuncSpecSymbolsAllUnicodeReplacer("),
ToLowerer(),
DigitsReplacer(False, ' "),
MultiLetterReplacer(' "),
MultiPunctuationReplacer(' "),
MultiLetterReplacer(' "),
MultiNewLineReplacer(' "),
MultilnLineWhitespaceReplacer(' ),
WordTokenizer(" "),
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Trimmer()]

def get_tf idf(data):
tf_idf_word.fit(data)
tf = tf_idf word.transform(data)
return tf.sum(axis=1)

def write_file(array, array_time, filename):
with codecs.open(filename, 'w', encoding="utf8") as f:
lines = [" |text ".join(['text' + str(id_of text), text]) + " [time " + array_time[id_of text] for id_of text, text in
enumerate(array) if text = "] #+ " |time " + array_time[id_of text]
f.write(" ".join(lines))

def preprocess(obj, barrier=0, min_length_text=40):

text, tfidf = obj

if tfidf[0] < barrier or len(text) < min_length_text:

return "

text = URLReplacer().preprocess(text)

text = re.sub("\s?V.+(V\\S+)", " ", text) #remove paths

text = re.sub(r"Quote
from:\s\S+\son\s(Today\sat\s|(January|February|March|April|May|June|July|August|September|October|November|D
ecember)\s\d{1, 2\ \s\d{4 P\ \s)\d{2\:\d{2 \:\d{2\s(PM|AM)", " ", text) #remove special quotes

text = StackingPreprocessor(stack).preprocess(text) #preprocess with pynlpe

words = [x for x in tokenize(text) if len(x) > 3 if x not in STOP_WORDS]

return words

def get_stream(tokens, phraser):
return phraser[tokens]

def get_normal_form(words):
morph = pymorphy2.MorphAnalyzer()
lemmas = [morph.parse(word)[0].normal_form if *_" not in word else word for word in words]
tokens = [lemma for lemma in lemmas if lemma not in STOP_WORDS]
return tokens

def get_frequency(stream):
freq = nltk.FregDist(stream)
frequency = [(key + ™" + str(val)) for key,val in freq.items()]
text_freq = ' ".join(frequency)
return text_freq

# In[4]:

def get_all_preprocess(data, filename, batches_directory, barrier=3, length=50):
print("Shape of your data: ", data.shape)
texts = data.text.unique()
print("Shape after first filtering (only unique texts): ", texts.shape, end="")
tfidfs = get_tf_idf(texts).tolist()
zipped = list(zip(texts, tfidfs))
sorted_zipped_normalized = list(sorted(zipped, key=lambda x: x[1]))
sorted_zipped = list(sorted(zipped, key=lambda x: x[1]))
pool = Pool(30)



processed = pool.map(partial(preprocess, barrier=barrier, min_length_text=length), zipped)
pool.close()
pool.join()
print("*Tokenized and filtered!")
index_non_empty =[]
for i, X in enumerate(processed):

if x:

index_non_empty.append(i)

print("Shape after filtering(length, tfidf): ", len(index_non_empty), end=" ")
processed_valid =[]
for i in index_non_empty[::-1]:

processed_valid.append(processed[i])
texts_valid = texts[index_non_empty][::-1]
times_valid = data.publishedUtc.values[index_non_empty][::-1]

# pool = Pool(30)

# lemmatized = pool.map(get_normal_form, processed_valid)
# pool.close()

# pool.join()

#

print("Lemmatized!", end=" ")
lemmatized = processed_valid
phraser = Phrases(lemmatized)
pool = Pool(30)
with_ngrams = pool.map(partial(get_stream, phraser=phraser), lemmatized)
pool.close()
pool.join()
print("Ngrams done!", end=" ")
min_times = pd.Timestamp(times_valid.min())
times_groupped = [str(relativedelta(pd. Timestamp(x), min_times).days) for x in times_valid]
text_ordered = [ ".join(x) for x in with_ngrams]
write_file(text_ordered, times_groupped, filename)
print("First 10 lines of your file:")
for i, line in enumerate(open(filename)):
ifi <10:;
print(line, end=")
batch_vectorizer = artm.BatchVectorizer(data_path=filename, data_format="vowpal_wabbit",
target_folder=batches_directory, class_ids=['text', 'time"], batch_size=1000)
print(" All done!")
return batch_vectorizer, texts_valid, times_valid

# # <center> BigArtm
# ### Finding optimal number of topics (by perplexity)

# In[5]:

# perplexity =[]
# for num_topic in range(5, 251, 10):
print(num_topic)
model_artm = artm. ARTM(num_topics=num_topic,
class_ids={'text": 1.0, 'time": 0},
dictionary=dictionary,
num_processors=30,
cache_theta=True)
model_artm.regularizers.add(artm.SmoothSparse ThetaRegularizer(name="'SparseTheta', tau=-0.05))
model_artm.regularizers.add(artm.SmoothSparsePhiRegularizer(name="'SparsePhi', tau=-0.05))
model_artm.regularizers.add(artm.DecorrelatorPhiRegularizer(name='DecorrelatorPhi', tau=1.5e+5))
model_artm.scores.add(artm.PerplexityScore(name='PerplexityScore’,
dictionary=dictionary,
class_ids=['text))

HoH H O HHHHHHEHHH
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# model_artm.fit_offline(batch_vectorizer, num_collection_passes=20)
# perplexity.append((num_topic, model_artm.score_tracker['PerplexityScore'.last_value))

# In[6]:

# from plotly.offline import download_plotlyjs, init_notebook_mode, plot, iplot
# import plotly

# import plotly.graph_objs as go

# init_notebook _mode(connected=True)

# trace = go.Scatter(x=[x[0] for x in perplexity], y=[x[1] for x in perplexity], mode = 'lines+markers')
# # layout = {'title"; 'Perplexity'}
# iplot(go.Figure(data=[trace]), show_link=True)

# ### Building model

#In[7]:

# OyHKUMS JUIs TOCTPOSHHUS rpadrKa NepIyIeKCHU U pa3peKeHHOCTH

def figures(model):
x = range(model.num_phi_updates)[:]
fig, ax1 = plt.subplots()
axl.plot(x, model.score_tracker['PerplexityScore.value[:], 'g-', linewidth=2, label="Perplexity")
axl.set_ylabel('Perplexity’, color="g')
ax11 = ax1.twinx()
ax11.plot(x, model.score_tracker['SparsityPhiScore’].value[:], 'b--, linewidth=2, label="Phi")
ax11.plot(x, model.score_tracker['SparsityThetaScore'].value[:], 'r--', linewidth=2, label="Theta ")
ax1l.set_ylabel('Ratio', color="r")
ax11.legend(bbox_to_anchor=(0., 1.02, 1., .102), loc=3, ncol=3, mode="expand", borderaxespad=0.)
ax1.grid(True)
plt.show()

# OyHKOWSA 1S IeYaTH 3HAYSHUH METPHK MOIETH

def print_measures(model_artm):
print( 'Sparsity Phi: {0:.3f}".format(model_artm.score_tracker['SparsityPhiScore'].last_value))
print (‘Sparsity Theta: {0:.3f}".format(model_artm.score_tracker['SparsityThetaScore'].last_value))
print('Kernel contrast: {0:.3f}'.format(model_artm.score_tracker['TopicKernelScore'].last_average contrast))
print (‘'Kernel purity: {0:.3f}".format(model_artm.score_tracker[' TopicKernelScore'].last_average_purity))
print( 'Perplexity: {0:.3f}".format(model_artm.score_tracker['PerplexityScore’].last_value))

# BonmeOHas ¢hyHKIUS 17151 BBIBOJA JIJIS1 MOJIENIHA BCET'O YETO XOUETCs
def test_all(model_artm,draw_picture=False, print_topics=False, test_topics=None):
if test_topics is None:
test_topics = model_artm.phi_.columns
print_measures(model_artm)
if draw_picture == True:
figures(model_artm)
if print_topics == True:
for i, topic in enumerate(model_artm.topic_names):
print (topic + ")

try:
print (" ".join(model_artm.score_tracker['TopTokensScoreText'].last_tokens[topic]))
print (" ".join(model_artm.score_tracker['TopTokensScoreTime'].last_tokens[topic]))

print()
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except:
print('no tokens for this topic'’)

# In[8]:

def plot_topic_time_graphic_plotly(model, num_of topic=0, proba_t_in_time=None, possible_days=None):
if proba_t_in_time is None:
sorted_times = sorted(model.get_phi(class_ids=['time").T.columns, key=lambda x: int(x))
proba_t_in_time = np.array(model.get_phi(class_ids=['time"]). T[sorted_times])

if possible_days is not None:
x = possible_days

else:
X = sorted_times

if type(num_of_topic) == int:
title = "topic_" + str(num_of_topic)
trace = go.Scatter(x=x, y=proba_t_in_time[num_of topic], mode = 'lines+markers',)
layout = {'title": title}
fig = iplot(go.Figure(data=[trace]), show_link=True)
else:
trace =]
for num in num_of_topic:
tr = go.Scatter(x=x, y=proba_t_in_time[num], mode = 'lines+markers', name="topic_' + str(num))
trace.append(tr)
title = "Popularity of topics in time"
layout = {'title": title}
fig = iplot(go.Figure(data=trace), show_link=True)
return fig

# In[9]:

def get_distribution_and_theta(model_artm):
model_artm.theta_columns_naming = "title"
theta = pd.DataFrame(model_artm.get_theta()).T
theta.sort_index(inplace=True)
theta['topic'] = theta.apply(lambda x: np.argmax(x[:model_artm.num_topics]), axis=1)
value_counts = theta.topic.value_counts()
print(value_counts)
top_themes = [x for x in value_counts.index if int(x[6:]) < 12 and value_counts[x]>= 200][:3]
return theta, top_themes

# In[10]:

def get_n_first texts(texts_valid, theta, num_topic, n=10):

idx = theta.sort_values(by="topic_'+str(num_topic), ascending=False)[theta.topic ==
'topic_"+str(num_topic)].index

temp_idx = [int(x[4:]) for x in idx]

return texts_valid[temp_idx][:n]

# In[11]:



#KOppensLus TeM

def get_phi_correlation(model_artm):
plt.rcParams['figure.figsize] = 16, 10
fig = sns.heatmap(model_artm.get_phi().corr())
return fig

#In[12]:

def sort_dictionary_time(filename, dictionary):
dictionary.save_text(filename)
with open(filename) as f:

lines_time =]
lines_new =]
for line in f:

if re.match('[1-97]', line) is not None:
lines_time.append(line)
else:
lines_new.append(line)
lines_new.extend(sorted(lines_time, key=lambda x: int(x.split(',)[0])))
with open(filename, 'w") as f:
f.write("".join(lines_new))
dictionary.load_text(filename)
return dictionary

# In[13]:

class_ids = {"text": 1.0, 'time": 0.0}

num_of_topics = 15

num_bcgrnd = 3

specific_topics = ['topic_' + str(x) for x in range(0, num_of _topics - num_hcgrnd)]
background_topics = ['topic_' + str(x) for x in range(num_of _topics - num_bcgrnd, num_of _topics)]

def get_regularizers(dictionary):
scores_artm = [artm.PerplexityScore(hame="PerplexityScore’,
dictionary=dictionary,
class_ids=['text"),
artm.SparsityPhiScore(hame="SparsityPhiScore', class_id="text"),
artm.Sparsity ThetaScore(name='SparsityThetaScore"),
artm. TopicKernelScore(name="TopicKernelScore',
probability_mass_threshold=0.25, class_id="text'),
artm.TopTokensScore(name="TopTokensScoreText',class_id = 'text’, num_tokens=20),
artm.TopTokensScore(name="TopTokensScoreTime',class_id = 'time', num_tokens=20)]

regularizers_artm = [artm.DecorrelatorPhiRegularizer(name='DeccorPhi', class_ids=['text'], gamma=0, tau=0),
artm.SmoothSparsePhiRegularizer(name='SparsePhi’, class_ids=["text],
topic_names=specific_topics, gamma=0, tau=0),
artm.SmoothSparsePhiRegularizer(name='SmoothPhi', class_ids=['text],
topic_names=background_topics, gamma=0, tau=0),
artm.SmoothSparse ThetaRegularizer(name='SparseTheta',
topic_names=specific_topics, tau=0),
artm.SmoothSparseThetaRegularizer(name='SmoothTheta',
topic_names=background_topics, tau=0),
artm.SmoothTimelnTopicsPhiRegularizer(name="TimeRegularizer', topic_names=specific_topics,
class_id="time")]
return regularizers_artm, scores_artm
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# In[14]:

def get_model(dictionary, batch_vectorizer, regularizers_artm, scores_artm):
model_artm = artm.ARTM(num_topics=num_of _topics,
class_ids= class_ids,
dictionary=dictionary,
scores=scores_artm,
regularizers=regularizers_artm,
num_processors=6,
cache_theta=True)

# otan | - crIbHAA AEKOPPENAIns + Crila)KUBaHUE
model_artm.regularizers['DeccorPhi].tau = 0.05
model_artm.regularizers['DeccorPhi'].gamma = 0
model_artm.regularizers['SmoothPhi‘].gamma = 0.05
model_artm.regularizers['SmoothTheta].tau = 0.05
model_artm.regularizers['SparsePhi'].tau = 0
model_artm.regularizers['SparseTheta'].tau = 0

model_artm.fit_offline(batch_vectorizer=batch_vectorizer, num_collection_passes=20)
# oTam 2 - MOAKITIIOYCHNE Pa3pPeKUBAHNS IPEAMETHBIX, TOCTEIICHHOE YBEITNYCHHUE Pa3peKUBAHUS

model_artm.regularizers['SparsePhi'].tau = -0.01
model_artm.regularizers['SparseTheta'].tau = -0.0001

model_artm.fit_offline(batch_vectorizer=batch_vectorizer, num_collection_passes=20)

model_artm.regularizers['SparsePhi'].tau = -0.1
model_artm.regularizers['SparseTheta'].tau = -0.001

model_artm.fit_offline(batch_vectorizer=batch_vectorizer, num_collection_passes=20)

model_artm.regularizers['SparsePhi'].tau = -0.5
model_artm.regularizers['SparseTheta'].tau = -0.5
model_artm.regularizers['DeccorPhi'].tau = 0.3
model_artm.regularizers['TimeRegularizer].tau = 0.0001

model_artm.fit_offline(batch_vectorizer=batch_vectorizer, num_collection_passes=20)

return model_artm

# In[35]:

def find_topic_name(texts):
tfidfs = get_tf idf(texts).tolist()
zipped = list(zip(texts, tfidfs))
sorted_zipped_normalized = list(sorted(zipped, key=lambda x: x[1]))
sorted_zipped = list(sorted(zipped, key=lambda x: x[1]))
pool = Pool(30)
texts = pool.map(partial(preprocess, barrier=3, min_length_text=30), zipped)
pool.close()
pool.join()
texts = [ ".join(x) for x in texts]



try:
vectorizer = TfidfVectorizer(ngram_range=(4, 6), min_df=10, stop_words=STOP_WORDS)
n_grams = vectorizer.fit_transform(texts)
except ValueError:
vectorizer = TfidfVectorizer(ngram_range=(3, 6), stop_words=STOP_WORDS)
n_grams = vectorizer.fit_transform(texts)
vocab = vectorizer.vocabulary
count_values = n_grams.toarray().sum(axis=0)
common_words = sorted([(count_values[i], k) for k, i in vocab.items()], reverse=True)[0]
name = common_words[1]

text ="' ".join(texts)
final_topic_name =]
# print('name’, name)
for word in name.split():
m = re.search(word, text, flags=re.IGNORECASE | re. UNICODE)
if m:
if text[m.start() - 1] == "#"
final_topic_name.append(‘# + m.group())
else:
final_topic_name.append(m.group())
topic_name ="".join(final_topic_name)
if not topic_name:
topic_name =" ".join(text.split()[:5])
return topic_name

# ## <center> BUILD MODEL

# In[16]:

thetas =[]
texts valid_ =]
top_themes_ =1]
for i in range(1, 30):
data_one_day = data[data.publishedUtc.between(pd. Timestamp("2019-04-"+str(i)), pd. Timestamp(""2019-04-
“str(i+1)))]

batch_vectorizer, texts_valid, times_valid = get_all_preprocess(data_one_day,
"texts_spacex.txt',
‘batches_spacex_'+ str(i))

dictionary = artm.Dictionary('dictionary’)
dictionary.gather(batch_vectorizer.data_path)

dictionary = sort_dictionary_time('./dictionary_spacex.txt', dictionary)
reg, sc = get_regularizers(dictionary)

model_artm = get_model(dictionary, batch_vectorizer, reg, sc)
test_all(model_artm, draw_picture=True, print_topics=True, test_topics=specific_topics)
theta, top_themes = get_distribution_and_theta(model_artm)
thetas.append(theta)

texts_valid_.append(texts_valid)

top_themes_.append(top_themes)

get_phi_correlation(model_artm)

# In[36]:

trends =[]
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for theta, valid_t, top_themes in zip(thetas, texts_valid_, top_themes_):

top_themes = [int(x[6:]) for x in top_themes]
trend = []
for topic_idx in top_themes:
texts = get_n_first_texts(valid_t, theta, topic_idx, -1)
name = find_topic_name(texts)
tr = (name, texts[:10])
trend.append(tr)
trends.append(trend)
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JIOJIATOK B
TPEH/N JUISI KBITHS

[[('week elon musk made global headlines',

['For our russian audience Elon Musk surprised students with a speech (23.03.2019) |in Russian| Elon Musk
surprised students with a speech (23.03.2019) |in Russian| Contents: Elon Musk talked to 6th graders in Flint.
He helped them before, and now came to talk about his childhood, SpaceX , Tesla and brought them a gift. ...
https://www.youtube.com/watch?v=asPuLsNt_Sk&feature=youtu.be’,

'Lmao, en otras noticias Elon Musk también sac6 una cancién llamada RIP Harambe hace un par de dias
Elon Musk Offers To Buy And Then Delete Facebook Earlier this week, Elon Musk made global headlines
when he deleted the official SpaceX and Tesla pages from Facebook. Musk made certain to clarify that he
didn\'t make the decision for political reasons, but rather because Facebook gives him "the ...
https://alternative-science.com/elon-musk-facebook/?=April-Fools',

‘Elon Musk surprised students with a speech (23.03.2019) |in Russian| Elon Musk surprised students with a
speech (23.03.2019) |in Russian| Contents: Elon Musk talked to 6th graders in Flint. He helped them before,
and now came to talk about his childhood, SpaceX , Tesla and brought them a gift. ...
https://lwww.youtube.com/watch?v=asPuLsNt_Sk&feature=youtu.be',

"~Who pays for Facebook? Elon Musk Offers To Buy And Then Delete Facebook Earlier this week, Elon
Musk made global headlines when he deleted the official SpaceX and Tesla pages from Facebook. Musk
made certain to clarify that he didn't make the decision for political... https://alternative-science.com/elon-
musk-facebook/?=April-Fools",

"In Elon We Trust. Elon Musk Offers To Buy And Then Delete Facebook Earlier this week, Elon Musk
made global headlines when he deleted the official SpaceX and Tesla pages from Facebook. Musk made
certain to clarify that he didn't make the decision for political... https://alternative-science.com/elon-musk-
facebook/?=April-Fools",

"Lmfao Elon Musk Offers To Buy And Then Delete Facebook Earlier this week, Elon Musk made global
headlines when he deleted the official SpaceX and Tesla pages from Facebook. Musk made certain to clarify
that he didn't make the decision for political... https://alternative-science.com/elon-musk-facebook/?=April-
Fools",

"“‘RIP Harambe, sipping on some Bombay, we on our way to heaven, amen, amen.” Elon Musk releases
‘RIP Harambe,’ a rap tribute to a slain gorilla Elon Musk, the unconventional CEO of Tesla and SpaceX ,
released a rap tribute to a slain zoo gorilla Saturday with “RIP Harambe” on SoundCloud, where it has been
played 367,000 times. https:/trib.al/Ck8vVaa',

"Elon Musk Offers To Buy And Then Delete Facebook Earlier this week, Elon Musk made global headlines
when he deleted the official SpaceX and Tesla pages from Facebook. Musk made certain to clarify that he
didn't make the decision for political... https://alternative-science.com/elon-musk-facebook/?=April-Fools",

"Do it Elon Musk Offers To Buy And Then Delete Facebook Earlier this week, Elon Musk made global
headlines when he deleted the official SpaceX and Tesla pages from Facebook. Musk made certain to clarify
that he didn't make the decision for political... https://alternative-science.com/elon-musk-facebook/?=April-
Fools™,

'He just mad cause we all shit talking his Harambe rap all up and down this bitch In Elon We Trust!
Elon Musk Offers To Buy And Then Delete Facebook Earlier this week, Elon Musk made global headlines
when he deleted the official SpaceX and Tesla pages from Facebook. Musk made certain to clarify that he
didn\'t make the decision for political reasons, but rather because Facebook gives him "the ...
https://alternative-science.com/elon-musk-facebook/?=April-Fools'),

(‘space testing library’,

[ @natureveryangle . . . ®@@erikmarthaler @@mattic112 #planet #planets #galaxy #galaxies #NASA #
Spacex #hubble #space #science #scientist #sciences #astronomy #universe #telescope #cosmos #nebula
#supernova #nightsky #blackhole #star #stars #astrology #physics #astronaut #astrophysics #astronomer
#elonmusk #nature #milkywaychasers #astrophotography’,

‘Earth and Moon from Saturn . ... ... #astrophysics #astronomy #space #science #cosmos #universe #nasa
#physics #galaxy #stars #astrophotography # spacex #cosmology #earth #hubble #milkyway #moon
#solarsystem #astro #scientist #blackhole #nebula #interstellar #astronaut #photography #telescope #planets
#astronomia #sun #mars',

‘@natureveryangle . . . . @@benmuldersunsets #planet #planets #galaxy #galaxies #NASA # Spacex
#hubble #space #science #scientist #sciences #astronomy #universe #telescope #cosmos #nebula
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#supernova #nightsky #blackhole #star #stars #astrology #physics #astronaut #astrophysics #astronomer
#elonmusk #nature #milkywaychasers #astrophotography’,

"Hello World WO O0&\u200d2 &\u200d# . . . . .. Bizimle ilgili diisiincelerinizi yorum yapin &0 .
Comment on your thoughts(y O . . . #space #art #sky #nasa #moon #nature #universe #astronomy #galaxy
#stars #love #science #design #photography #music #cosmos #earth #color #fashion #artist #hiphop #soul
#movie #alien #astrophotography #indie # spacex #photooftheday #rock #bhfyp',

‘#cosmos #space #universe #astronomy #nasa #science #galaxy #stars #moon #nature #astrophysics #earth
#art #astrophotography #sky #physics #hubble #milkyway #love #photography # spacex #cosmology
#nightsky #solarsystem #nebula #planet #astro #interstellar #planets #bhfyp',

‘#color #moonlight #Galaxies #nature #Milkyway #dark #space #iss #universe #galaxy #gravity #moon
#science #sun #earth #nasa #solarsystem #nebula #light #stars #astronomy #telescope #planets #exoplanet
#astrophysics #astrophotography #cosmos # spacex #Esa @iss @nasa @nasahubble @europeanspaceagency’,

'‘Nasa tshirt Buy now https://fastershirt.myshopify.com/products/nasa-t-shirt-1 #nasa #space #science
#universe #cosmos #moon #NASA #stars #astronomia #nature #photography #astronomy #astrophotography
#galaxy #love #art #astrophoto # spacex #arianagrande e #earth #instagood #sky #thankunext #astrophisics
#tshirt #tshirtdesign',

"Pacman The dome of one of the auxiliary instruments at the Very Large Telescope—a Chilean complex
operated by the European Southern Observatory—looks like Pac-Man gobbling up the moon. March's best
space pictures: Super worm moon and eclipse on Mars Also see stunning pictures from SpaceX 's Crew
Dragon mission and amazing views of the spring equinox from around the world.
https://on.natgeo.com/2FRgJtN",

'Follow us for more astronomy stuff. Repost @beingastro.universe Follow ----- (z @beingastro.cosmos -----
(7 @beingastro.cosmos ----- (7 @beingastro.cosmos ----- (7 @beingastro.cosmos -
————— Repost if you love. . DM for cheap
promotions. ... . #nasa #quantumphysics #scientist #space #elonmusk
#milkyway #moon #science #blackhole #eienstein # spacex #stars #galaxy #rockets #Tesla #sun\xa0 #hubble
#heaven #multiverse #universe #facts #astronomyy #astrophysics #wormhole #earth #spacetime
#quantumphysics #mars #saturn #StephenHawking',

"Du kan se det @ The dome of one of the auxiliary instruments at the Very Large Telescope—a Chilean
complex operated by the European Southern Observatory—Ilooks like Pac-Man gobbling up the moon. March's
best space pictures: Super worm moon and eclipse on Mars Also see stunning pictures from SpaceX 's Crew
Dragon mission and amazing views of the spring equinox from around the world.
https://on.natgeo.com/2FRgJtN"]),

(‘spacex falcon heavy launch’,

[ @kentcdodds @ SpaceX @elonmusk damn i actually got excited for a second then realized its april first',

‘April is here! So excited about @ SpaceX #FalconHeavy launch’,

‘In just under one week @ spacex is set to launch their second Falcon Heavy from LC-39A at Kennedy
Space Center! # SpaceX #FalconHeavy #rocketry',

'For those along Treasure Coast. 2nd SpaceX Falcon Heavy Launch Set for This Weekend The rocket will
carry Arabsat 6A communications satellite https://bit.ly/2U9nTtV',

"Just bought my tix for the @ SpaceX @elonmusk Falcon Heavy launch... $430 for two tix. If it doesn't
launch on the 7th I wont be able to use them. :(\U0001f91e# SpaceX #FalconHeavy #KSC",

‘@GermanyUNVienna @UNOOSA @GERMANYonUN @GermanyDiplo @DLR_de @DLR_next @esa
@GermanyUN @FranceONUVienne @ItalyUN_Vienna @SDiPippo_OOSA @ SpaceX @ulalaunch
@Arianespace @JAXA _en Here is the official space junk removal concepts. Which @JAXA _en tried in 2017
the tether concept which unfortunately failed. @astroscale_ @SpaceAtSurrey harpoon concept launched April
2018 designed for d-orbiting @.. RECYCLE IS MISSING IN THE PANEL,

‘@elonmusk honestly, we were expecting a @ SpaceX or #Mars related one this year...
#MaybeNextYear?',

'Projecting April 7th for @ SpaceX second launch of the #FalconHeavy. This will be the first launch since
@Apple announced they can’t figure out how to charge three devices at once! #RiPAirPower',

'Aaron Corbin 2nd SpaceX Falcon Heavy Launch Set for This Weekend The rocket will carry Arabsat 6A
communications satellite https://bit.ly/2U9nTtV',

'Pamela Fike 2nd SpaceX Falcon Heavy Launch Set for This Weekend The rocket will carry Arabsat 6A
communications satellite https://bit.ly/2U9nTtV'])],

[(‘spacex falcon heavy',
['http://SPACETICKETZ.COM (& lease now for $9K a month @) #Space # SpaceX #NASA #SpaceForce
#space #SpaceEngineers #tourism #InternationalSpaceStation #spaceship By 2022, $1M space ticketz began
to be advertised for trips to Earth's space station to stay for 1 month durations.",



https://fastershirt.myshopify.com/products/nasa-t-shirt-1
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'Somewhere, something incredible is waiting to be known # « « « « « #space #spacecadet @ spacex @nasa
#illustration #illustrator #digitalart #art #cartoon #rocketship #graphicdesign #graphic_art #hiphop',

'#meteor#s #meteorito #meteors #meteorite #meteorito #Star #stars #nasa #celalsengor #orhangencebay
#Jupiter #mars #space # spacex ',

".@astrokarenn says: UMDoy Cooder famally to futing stat &amp; North July of in Space. Collecting the #
SpaceX End Earth from May on this te',

'T’'m going. SpaceX ’s second Falcon Heavy launch expected Sunday. Titusville police said they are
preparing for big crowds at launch-viewing areas. “Expect delays, congestion and heavy pedestrian traffic at
launch viewing areas on U.S.1 and A. Max Brewer Bridge,” police said. The Falcon Heavy is the fifth-most
powerful rocket ever built, the fourth most powerful one ever successfully launched and the most powerful
rocket not built by a government. It’s also the cheapest. | Repost: @ spacex _starship | @space_insider
@marsexpo2022 #spaceinsider #marsexpo2022 #marsexpo # spacex #nasa #falconheavy #falcon9 #mars
#space',

'NASA chief says a #FalconHeavy rocket could fly humans to the Moon: # SpaceX
https://arstechnica.com/science/2019/04/nasa-chief-says-a-falcon-heavy-rocket-could-fly-humans-to-the-
moon/'

'#NASA chief says a #FalconHeavy rocket could fly humans to the Moon # &\u200d#
https://arstechnica.com/?post_type=post&p=1484357 # SpaceX #ElonMusk’,

‘@spaceil is on it’s way to the moon. After launching from a @ spacex Falcon 9 booster, Beresheet is seen
here taking a selfie from 25,000 miles away. Beresheet had a small hiccup when the navigation system
onboard malfunctioned but thats has been resolved. Beresheet continues to move closer and closer to the moon
with every new engine burst and every new orbit. Beresheet should reach lunar orbit on April 4th where it will
begin to orbit the moon. @nasa #beresheet #lunarlanding #moon #space #nasa',

" SpaceX ’s second Falcon Heavy launch expected Sunday. Titusville police said they are preparing for big
crowds at launch-viewing areas. “Expect delays, congestion and heavy pedestrian traffic at launch viewing
areas on U.S.1 and A. Max Brewer Bridge,” police said. The Falcon Heavy is the fifth-most powerful rocket
ever built, the fourth most powerful one ever successfully launched and the most powerful rocket not built by a
government. It’s also the cheapest. | Repost: @ spacex _starship | @space_insider @marsexpo2022
#spaceinsider #marsexpo2022 #marsexpo # spacex #nasa #falconheavy #falcon9 #mars #space',

' SpaceX ’s second Falcon Heavy launch expected Sunday. Titusville police said they are preparing for big
crowds at launch-viewing areas. “Expect delays, congestion and heavy pedestrian traffic at launch viewing
areas on U.S.1 and A. Max Brewer Bridge,” police said. The Falcon Heavy is the fifth-most powerful rocket
ever built, the fourth most powerful one ever successfully launched and the most powerful rocket not built by a
government. It’s also the cheapest. | Repost: @ spacex _starship | @space_insider @marsexpo2022
#spaceinsider #marsexpo2022 #marsexpo # spacex #nasa #falconheavy #falcon9 #mars #space'])],

[('musk nasa chief spacex’,

['Tag a midnight snack #bae ¢ *  #kong #kingbach #kongdasavage #nyc #chocolate #artistry #empirestate
#blacklivesmatter #juliusdein #empirestateofmind #jayz #tarzan #therealtarzann #wildlifeconservation
#architecture #love #crazyhomes #homes #realtorsofinstagram #daviddobrik #danblizerian #babes #bikinis
#redbull #galentinesday #skyscrapers #foodie #workoutroutine @goodmorningamerica @xgames
@kyliejenner @theellenshow @ spacex @nitrocircus @cnn @therealtarzann @teslamotors @daviddobrik
@dailymail @buzzfeedtasty’,

'Inconel 718 bottle openers...over-engineered and #DMLS printed from a super alloy. Because we can. And
we should. So we did. Link in bio. . . #inconel #bottleopeners #inconel718 #x15 #nasa #romulanale
#unobtainium #overengineered #exoticmetal #nasa # spacex #additivemanufacturing #3dprinted
#3dprintedmetal #craftbeer #craftbeerculture @interestingengineering @santanbrewing @ronray267
@additivenewengland @world_of_engineering @additiveindustries @walkerdefense
@additivemanufacturingtoday’,

'We shine brighter in the dark : - - - - - - #future_aviators #ghb #fluxcapacitor #a7iii #iphonexr #ledlights
#tsghelmets #eboard #darkaesthetic #nightshoot #createeveryday # spacex #timetravel #goprohero7',

'‘Oof . . For more follow us @pi_.equals._3 . . #moon #mars #colonizingmars #terraformingmars
#livingonmars #elonmusk # spacex #goals #societygoals #space #theuniverseisoutthere #universea®",

' SpaceX completes a historic mission, crew flight possible later in 2019 https://buff.ly/2VMjadQ SpaceX
#tech #smartsociety #smartcity #spacetravel’,

"When you steal a fry while baes back is turned #relationshipgoals ¢ * * #kong #kingbach #kongdasavage
#nyc #chocolate #artistry #empirestate #blacklivesmatter #juliusdein #empirestateofmind #jayz #tarzan
#therealtarzann #wildlifeconservation #architecture #love #crazyhomes #homes #realtorsofinstagram
#daviddobrik #danblizerian #babes #bikinis #redbull #galentinesday #skyscrapers #foodie #corny



https://arstechnica.com/science/2019/04/nasa-chief-says-a-falcon-heavy-rocket-could-fly-humans-to-the-moon/',
https://arstechnica.com/science/2019/04/nasa-chief-says-a-falcon-heavy-rocket-could-fly-humans-to-the-moon/',
https://arstechnica.com/science/2019/04/nasa-chief-says-a-falcon-heavy-rocket-could-fly-humans-to-the-moon/',
https://arstechnica.com/?post_type=post&p=1484357
https://arstechnica.com/?post_type=post&p=1484357
https://buff.ly/2VMjadQ
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@goodmorningamerica @xgames @kyliejenner @theellenshow @ spacex @nitrocircus @danbilzerian @cnn
@therealtarzann @teslamotors @daviddobrik @vegan @dailymail @buzzfeedtasty @vapebabesdaily',

'Distribute some free literature @ignite #lipfillers « ¢ « #kong #kingbach #kongdasavage #nyc #chocolate
#artistry #empirestate #blacklivesmatter #juliusdein #empirestateofmind #jayz #tarzan #therealtarzann
#wildlifeconservation #architecture #love #crazyhomes #homes #realtorsofinstagram #daviddobrik
#danblizerian #babes #bikinis #redbull #galentinesday #skyscrapers #daddysslut #foodie
@goodmorningamerica @xgames @kyliejenner @vspink @babewalker @theellenshow @ spacex
@nitrocircus @danbilzerian @cnn @therealtarzann @teslamotors @daviddobrik @pink @espressothoughts',

'One straight path signaled by the galaxy. #stars#rockets#planeti#earth#elonmusk#naturc
#planetearth#physics#space#nasa#tastronomy #astronaut#cosmos#hubble#galaxy#universe
#falcon9#rocketphotography#solarsystem#planets #mars# spacex #iss#rocket#interstellar#apollo
#shuttle#spacetravel#spacheship#starship’,

‘Move over SpaceX , its time for someone else to showcase their reusable rocket... Chinese private
company LinkSpace successfully launch and land their NewLine Baby prototype.. #Space #Science
https://room.eu.com/news/linkspace-successfully-launches-reusable-rocket-prototype’,

‘como assim vao subir a falcon heavy e eu num sabia Good morning from the Kennedy Space Center where
preparations continue for the hot fire of the SpaceX Falcon Heavy rocket as early as tomorrow:
https://spaceflightnow.com/2019/04/01/falcon-heavy-arabsat-6a-preparations/]),

(‘falcon heavy launch’,

['Only one 5 days until the next Falcon Heavy launch!!! Will you be watching? . . Gorgeous Falcon Heavy
shot by Ryan Chylinsky @sciencetripper. We are looking forward to your pictures of next week, Ryan ;). . . #
spacex #rocket #aerospace #falconheavy #moon #dearmoon #space #nasa #galaxy . @awokenxmagazine
#awokenxmagazine',

"Watching the CRS-1 launch with @cboldenjr is a wonderful memory - still wish | could have made it down
for this morning's successful @Commercial_Crew @ SpaceX Dragon launch! This photo captures Charlie's
cautious optimism & my unbridled joy - plus our different beverage choices!",

"I'm digging the concept. This is equally the most amazing and sad concept in the world. On one hand, it’s
incredible that #FalconHeavy could take us to the moon. On the other hand, that means #SLS has potentially
added a few more nails to the coffin. I’'m excited to see how this unfolds. @ SpaceX @NASA",

'@ROCKETDRAG Thoughts? This is equally the most amazing and sad concept in the world. On one
hand, it’s incredible that #FalconHeavy could take us to the moon. On the other hand, that means #SLS has
potentially added a few more nails to the coffin. I’'m excited to see how this unfolds. @ SpaceX @NASA',

"This is equally the most amazing and sad concept in the world. On one hand, it’s incredible that
#FalconHeavy could take us to the moon. On the other hand, that means #SLS has potentially added a few
more nails to the coffin. I’'m excited to see how this unfolds. @ SpaceX @NASA',

"@StormSilvawalkl @ _david_011 @NoahRettberg @AleLovesio @LAUNCH_REBEL @ SpaceX
@NASA A Crew Dragon on top of a Falcon Heavy can achieve a lunar flyby, but lacks the Delta V to insert it
into lunar orbit. That's why the Delta IV upper stage and the Orion with the service module is needed",

“This week: & @ SpaceX 's #CrewDragon completed its demo flight test us @VP Pence calls the
International Space Station &\u200d#’ Next @Space_Station Crew Prepares for launch Watch:
https://youtu.be/b6jPnmCXwqgl",

'Looking forward to April 7th 15:36 (PST) # SpaceX #FalconHeavy launch-landing-landing-landing
https://www.instagram.com/p/Bveie5FF-Fj/?utm source=ig share sheet&igshid=1ri99xojz4tpl’,

'On Tuesday (April 2), @elonmusk, the CEO of @ SpaceX and @Tesla, commented about what might be
his favorite #cryptocurrency — @dogecoin (DOGE). #Dogecoin, which was initially released\xaOon 6
December 2013, as a "fun and friendly internet currency.” It was... http://bit.ly/2HUuAcH;,

‘@sara_boutall @SigneHerge @Tintin @ SpaceX @Tesla @elonmusk Nice shirt!'])],

[(‘'starhopper starship prototype aced',

['Elon Musk ismét egy lépéssel kdzelebb keriilt a nagy alom megvalésitasahoz
https://hvg.hu/tudomany/20190404_ spacex _elon_musk_starship_csillaghajo Vided: Kiprébaltak a
hajtomiivet, amivel ember utazhat a Marsra Sikeresen tesztelte a SpaceX Elon Musk Csillaghajéjanak
hajtomiivét, a Raptort.,

"Tesztelték Elon Musk Raptorat. https://hvg.hu/tudomany/20190404_ spacex
_elon_musk_starship_csillaghajo Videod: Kiprobaltak a hajtomiivet, amivel ember utazhat a Marsra Sikeresen
tesztelte a SpaceX Elon Musk Csillaghajojanak hajtomiivét, a Raptort.',

‘Dave Ramey Denny Ramey Maddelyne Hill The last SpaceX Falcon Heavy launch took place in February
2018, and it was EPIC! SpaceX plans to launch a Falcon Heavy this Sunday, April 7 between 6:36 p.m. and
8:35 p.m. Don’t miss it! Falcon Heavy',



https://spaceflightnow.com/2019/04/01/falcon-heavy-arabsat-6a-preparations/'%5d),
https://spaceflightnow.com/2019/04/01/falcon-heavy-arabsat-6a-preparations/'%5d),
https://youtu.be/b6jPnmCXwqI%22,
https://youtu.be/b6jPnmCXwqI%22,
https://www.instagram.com/p/Bveie5FF-Fj/?utm_source=ig_share_sheet&igshid=1ri99xojz4tp1%27,
https://www.instagram.com/p/Bveie5FF-Fj/?utm_source=ig_share_sheet&igshid=1ri99xojz4tp1%27,
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"https://bigthink.com/technology-innovation/elon-musk-cost- spacex -
ticket?utm_medium=Social&facebook=1&utm_source=Facebook#Echobox=1554396581 Elon Musk:
Moving to Mars will cost about $200,000 A self-sustaining Mars colony won't work if it's wildly expensive to
get there.",

"Elon Musk: Moving to Mars will cost about $200,000 A self-sustaining Mars colony won't work if it's
wildly expensive to get there. https://bigthink.com/technology-innovation/elon-musk-cost- spacex -
ticket?utm_medium=Social&facebook=1&utm_source=Facebook#Echobox=1554396581",

" SpaceX 's 'Starhopper' test vehicle takes a short Raptor-powered trip https://engt.co/2YOWaNG #engadget
#tomgadget",

" SpaceX 's 'Starhopper' test vehicle takes a short Raptor-powered trip http://twib.in/I/EBG5pnbA8EY5 via
@ric9871ric #retweet #pleaseretweet”,

" SpaceX 's 'Starhopper' test vehicle takes a short Raptor-powered trip http://bit.ly/2Vr2bOR via Engadget”,

" SpaceX 's 'Starhopper' test vehicle takes a short Raptor-powered trip
https://www.engadget.com/2019/04/03/starhopper- spacex / via Engadget”,

"engadget: SpaceX 's 'Starhopper’ test vehicle takes a short Raptor-powered trip http://bit.ly/2Vr2bOR"]),

('nasa moon nature universe',

[ @nasa identifies 10 wavelengths of the Sun! For more follow us @astrophiles.united . . . . Ignore the tags!
#astronomy #space #universe #nasa #science #cosmos #moon #stars #astrophotography #galaxy #sky #nature
#photography #astrophysics #milkyway #physics #nightsky #earth #astro #hubble #night #art #solarsystem
#telescope #sun # spacex #astronomia #cosmology #planets #isro',

‘Orientation of the Moon depending where on Earth you are. (CLSE) ........ #astrophysics #astronomy
#space #science #cosmos #universe #nasa #physics #galaxy #stars #astrophotography # spacex #cosmology
#earth #hubble #milkyway #moon #solarsystem #astro #scientist #blackhole #sun #interstellar #astronaut
#photography #telescope #planets #astronomia #moon #mars',

‘Comment below! . . Follow us for more @astrophiles.united . . . . Ignore the tags! #astronomy #space
#universe #nasa #science #cosmos #moon #stars #astrophotography #galaxy #sky #nature #photography
#astrophysics #milkyway #physics #nightsky #earth #astro #hubble #night #art #solarsystem #telescope #sun #
spacex #astronomia #cosmology #planets #isro',

'NASA e ka krijuar aeroplanin me krahét gé transformohen, pér té Iévizur me mé shumé efikasitet #nasa
#space #science #astronomy #universe #cosmos #moon # spacex #galaxy #earth #stars #art #photography
#mars #love #astronaut #hubble #astrophysics #physics #sky #astrophotography #nature #milkyway #like
#planet #alien #solarsystem #esa #ufo #bhfyp’,

'Follow for more such amazing Astronomy stuff. . . . .
#universe#multiverse#stephenhawkingg#carlsagan#physics#mars#sun#albereinstein#quantumphysics#astrophy
sicst#tbiology#earth#cosmology#wormhole#blackhole#science#galaxy#mars#stars#hubble#milkyway#nasa#int
erstellar# spacex #elonmusk#photography#astrophotography#cosmos#beautiful.’,

SO Follow us @astrophiles.united . . . #astronomy #space #universe #nasa #science #cosmos #moon
#stars #astrophotography #galaxy #sky #nature #photography #astrophysics #milkyway #physics #nightsky
#earth #astro #hubble #night #art #solarsystem #telescope #sun # spacex #astronomia #cosmology #planets
#isro',

'#cosmos #space #universe #astronomy #nasa #science #galaxy #stars #moon #nature #astrophysics #earth
#art #astrophotography #sky #physics #hubble #milkyway #love #photography # spacex #cosmology
#nightsky #solarsystem #nebula #planet #astro #interstellar #planets #bhfyp’,

") #alberteinstein #einstein #physics #science #quotes #universe #scientist #knowledge #inspiration
#astrophysics #astronomy #space #art #cosmos #follow #quantumphysics #motivation #relativity #nature
#elonmusk #einsteinquotes #love #stephenhawking # spacex #blackhole #f #wormhole #interstellar #earth
#bhfyp',

'Our heroes and their fancy suits! . . . #backstage #bertandernie #spacesuits #astronaut #outerspace
#spacetravel #sesamestreet #misseristudio #stopmotion #stopmotionanimation #astronauta #stopmotionvideo
#claymation #behindthescenes #clay #plasticine #pongo #scenography #workinprogress # spacex #spaceship
#spacestation #spacesuit’,

‘The night sky in the forest is a dilating blackness. #space #art #sky #nasa #moon #nature #universe
#astronomy #galaxy #stars #love #science #design #photography #music #cosmos #earth #color #fashion
#artist #hiphop #soul #movie #alien #astrophotography #indie # spacex #photooftheday #rock #bhfyp'),

(‘completed tethered systems green’,

[ TechCrunch: Amazon joins SpaceX , OneWeb, and Facebook in the race to create space-based internet
services https://tcrn.ch/2UCD9z7 by jshieber’,

'‘Amazon joins SpaceX , OneWeb, and Facebook in the race to create space-based internet services
https://ift.tt/200QJ7gp #SocialMedia #KOT via #TechCrunch',



https://engt.co/2YOWaNG
http://twib.in/l/EBG5pnbA8Ey5
http://bit.ly/2Vr2bOR
https://www.engadget.com/2019/04/03/starhopper-%3Cb%3Espacex%3C/b%3E/
https://www.engadget.com/2019/04/03/starhopper-%3Cb%3Espacex%3C/b%3E/
http://bit.ly/2Vr2bOR%22%5d),
https://tcrn.ch/2UCD9z7
https://ift.tt/2OQJ7qp
https://ift.tt/2OQJ7qp
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'Amazon joins SpaceX , OneWeb, and Facebook in the race to create space-based internet services
https://tcrn.ch/2UCD9z7 by jshieber’,

'Amazon joins SpaceX , OneWeb, and Facebook in the race to create space-based internet services
https://ift.tt/200J7qp #ITNews on #AWS',

"*laughs in @elonmusk* Amazon joins SpaceX , OneWeb, and Facebook in the race to create space-based
internet services https://tcrn.ch/2UCD9z7 by @jshieber’,

‘Amazon joins SpaceX , OneWeb, and Facebook in the race to create space-based internet services
https://ift.tt/2HY plZA #metabloks',

‘Amazon joins SpaceX , OneWeb, and Facebook in the race to create space-based internet services
http://dld.bz/hxnYJ',

'‘Amazon joins SpaceX , OneWeb, and Facebook in the race to create space-based internet services
http://32info.blogspot.com/2019/04/amazon-joins- spacex -oneweb-and-facebook.html',

‘3% Amazon joins SpaceX , OneWeb, and Facebook in the race to create space-based internet services
https://hedgeaccordingly.com/amazon-joins- spacex -oneweb-and-facebook-in-the-race-to-create-space-based-
internet-services/’,

‘Amazon joins SpaceX , OneWeb, and Facebook in the race to create space-based internet services
https://techcrunch.com/2019/04/04/amazon-joins- spacex -oneweb-and-facebook-in-the-race-to-create-space-
based-internet-services)],

[(‘falcon heavy static fire',

[$#ltsGittenKindaHeavy X#TimesUp L#SelfEvident $ #FreeEnergyResource

s#PowerOfTheAi\UO001fof2#Energy ~—

#Searl|EffectRevolution&#AtmoElectricConverter\U0001f6f8#InverseGravityVehicle

\U0001f9ff#Orbital YachtsO#NotRocketScience \U0001f93a#SirJohnRoyRobertSear|t#SearlEffect@#ilookup
http://arcticstardesign.com/gravity/2018/12/30/atmoelectric-converter Static fire!' SpaceX ’s Falcon Heavy
rocket roars to life at LC-39A, undergoing a hold-down firing ahead of the upcoming Arabsat-6A launch. Now
we wait for SpaceX to review the data and confirm a launch date for the rocket’s first commercial mission.
(@ SpaceX / @elonmusk)',

"Confirmation Static Fire is now tomorrow. And we have CONFIRMATION that #FalconHeavy's static
fire has slipped to tomorrow, Friday, 5 April. Test window is 10:00-19:00 EDT (1400-2300 UTC). Launch
date is slipping, too. Will not be Sunday. SpaceX will confirm a new launch date once Static Fire is complete.
#ArabsatbA",

"Chris G - NSF on Twitter “And we have CONFIRMATION that #FalconHeavy's static fire has slipped to
tomorrow, Friday, 5 April. Test window is 10:00-19:00 EDT (1400-2300 UTC). Launch date is slipping, too.
Will not be Sunday. SpaceX will confirm a new launch date once Static Fire is complete. #Arabsat6A”
https://twitter.com/ChrisG_NSF/status/1113927904168169473",

'CONFIRMED. #FalconHeavy static fire has slipped to Friday April 5th Test window is 10:00-19:00 EDT
(1400-2300 UTC). Launch date is slipping, too. SpaceX will confirm a new launch date once Static Fire is
complete. #ArabsatbA B - izqomar’,

"Mierda And we have CONFIRMATION that #FalconHeavy's static fire has slipped to tomorrow,
Friday, 5 April. Test window is 10:00-19:00 EDT (1400-2300 UTC). Launch date is slipping, too. Will not be
Sunday. SpaceX will confirm a new launch date once Static Fire is complete. #Arabsat6A",

"@NASA_Nerd @NASASpaceflight @ChrisG_NSF And we have CONFIRMATION that #FalconHeavy's
static fire has slipped to tomorrow, Friday, 5 April. Test window is 10:00-19:00 EDT (1400-2300 UTC).
Launch date is slipping, too. Will not be Sunday. SpaceX will confirm a new launch date once Static Fire is
complete. #Arabsat6A",

"CONFIRMATION #FalconHeavy's static fire has slipped to tomorrow, Friday, 5 April. Test window is
10:00-19:00 EDT. Launch date is slipping, too. Will not be Sunday. SpaceX will confirm a new launch date
once Static Fire is complete. #Arabsat6A",

"And we have CONFIRMATION that #FalconHeavy's static fire has slipped to tomorrow, Friday, 5 April.
Test window is 10:00-19:00 EDT (1400-2300 UTC). Launch date is slipping, too. Will not be Sunday.

SpaceX will confirm a new launch date once Static Fire is complete. #Arabsat6 A",

"4 CONFIRMATION #FalconHeavy's static fire has slipped to tomorrow, Friday, 5 April. Test window
is 10:00-19:00 EDT. Launch date is slipping, too. Will not be Sunday. SpaceX will confirm a new launch
date once Static Fire is complete. #Arabsat6A",

'CONFIRMED. #FalconHeavy static fire has slipped to Friday 5 April. Test window is 10:00-19:00 EDT
(1400-2300 UTC). Launch date is slipping, too. SpaceX will confirm a new launch date once Static Fire is
complete. #Arabsat6A'),

(‘'used mission right',



https://tcrn.ch/2UCD9z7
https://tcrn.ch/2UCD9z7
https://ift.tt/2OQJ7qp
https://ift.tt/2OQJ7qp
https://tcrn.ch/2UCD9z7
https://ift.tt/2HYplZA
https://ift.tt/2HYplZA
http://dld.bz/hxnYJ',
http://dld.bz/hxnYJ',
http://32info.blogspot.com/2019/04/amazon-joins-%3Cb%3Espacex%3C/b%3E-oneweb-and-facebook.html',
http://32info.blogspot.com/2019/04/amazon-joins-%3Cb%3Espacex%3C/b%3E-oneweb-and-facebook.html',
https://hedgeaccordingly.com/amazon-joins-%3Cb%3Espacex%3C/b%3E-oneweb-and-facebook-in-the-race-to-create-space-based-internet-services/',
https://hedgeaccordingly.com/amazon-joins-%3Cb%3Espacex%3C/b%3E-oneweb-and-facebook-in-the-race-to-create-space-based-internet-services/',
https://hedgeaccordingly.com/amazon-joins-%3Cb%3Espacex%3C/b%3E-oneweb-and-facebook-in-the-race-to-create-space-based-internet-services/',
https://techcrunch.com/2019/04/04/amazon-joins-%3Cb%3Espacex%3C/b%3E-oneweb-and-facebook-in-the-race-to-create-space-based-internet-services'%5d)%5d,
https://techcrunch.com/2019/04/04/amazon-joins-%3Cb%3Espacex%3C/b%3E-oneweb-and-facebook-in-the-race-to-create-space-based-internet-services'%5d)%5d,
https://techcrunch.com/2019/04/04/amazon-joins-%3Cb%3Espacex%3C/b%3E-oneweb-and-facebook-in-the-race-to-create-space-based-internet-services'%5d)%5d,
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['. The crater is a little more than 1-kilometer wide! Credits: NASA/JPL/University of Arizona; Alfred
McEwen - #hubbletelescope #spacestation #spacecraft #spacefacts # spacex #spaceexploration #spaceexplorer
#deepspace #universetoday #outerspace #interstellar #solarsystem #galaxies #nasa #nasa# #astronomy
#astrophysics #astronomylover #astronomyfacts #astronomyphotography #cosmology #astro_photography
#astro_photography #science #spacetravel #astrobiology #astronomer @nasa’,

'Astronauts on iss trying to have a normal life . . .. .. #mars #redplanet #martian #terraform #spacefacts
#spacecraft # spacex #spacestation #spaceexplorer #spaceexploration #spacephoto #spacephotography
#theuniverse #outerspace #interstellar #solarsystem #milkyway #nasa #esa #astronomy #astronomylover
#astronomyfacts #cosmos #space #astronaut #internationalspacestation #spacetravel #physics #philosophy
#cosmology’,

"#planets #space #universe #stars #galaxy #astronomy #moon #art #nasa #science #cosmos #solarsystem
#earth #sun #planet #astronaut # spacex #astrophotography #milkyway #mars #hubble #nature #nebula #sky
#astrophysics #photography #love #artist #nightsky #bhfyp’,

‘#planets #space #universe #stars #galaxy #astronomy #moon #art #nasa #science #cosmos #solarsystem
#earth #sun #planet #astronaut # spacex #astrophotography #milkyway #mars #hubble #nature #nebula #sky
#astrophysics #photography #artist #nightsky #bhfyp #picoftheday’,

‘Artwork from the series #SpaceAtlas by #artist #victoriadael Fragment « #artistvictoriadael
#contemporaryartist #art #abstractpainting #abstractart #artwork #myart #artcollector #artcurator
#emergingart #artaboutspace « #cosmos #universe #galaxy #space #mars #nasa #solarsystem # spacex
#crewdragon #unsolvedmysteries #landforms #ElonMusk’,

"The two galaxies that form NGC 6052 are now so close that their boundaries are no longer clear!

Follow @interplanetaryfuture for more! Credit: Hubble #humanity # spacex #spaceships #spacecraft
#spacestation #spacecolony #mars #redplanet #spacetravel #solarsystem #planet #nasa  #galaxies #nebula',

"holes in modern science fiction. What Does a Black Hole Look Like? @ Tag someone and comment
below & #blackhole #alberteinstein #eventhorizon #nasa #telescope #supernova #astronomy #astrophotography
#cosmos #physics #stars #stephenhawking # spacex #milkyway #interstellar #cosmology #elonmusk #einstein
#wormhole #spacetime @ spacex @alberteinstein’,

'#deepspace #earth #nasa #esa # spacex #mars #elonmusk #stars #hubble #exploration #moon #engineering
#solarsystem #observatory #instagram #universe #spaceshuttle #astronomy #astrophysics #spacetravel
#science #planets #explore #astronaut #technology #sun #nebula #spaceart #cosmosflower’,

'#deepspace #earth #nasa #esa # spacex #mars #elonmusk #stars #hubble #exploration #moon #engineering
#solarsystem #observatory #lamp #universe #spaceshuttle #astronomy #astrophysics #spacetravel #science
#planets #explore #astronaut #technology #sun #nebula #spaceart #luna',

"Here's your daily Science question for the day!

#outerspace #space #nasa #universe #astronomy
#science #stars #galaxy #cosmos #solarsystem #astronaut #galaxies #earth #rover #telescope #sky #nasa #
spacex #mars #AstroReality"]),

(‘rocket launch april spacex’,

['Additional clip of @ SpaceX #FalconHeavy Static Fire test conducted earlier today. SpaceX now aiming
for a NET April 9th launch of #Arabsat6A’,

'Additional clip of @ SpaceX #FalconHeavy Static Fire test conducted earlier today. SpaceX now aiming
for a NET April 9th launch of #Arabsat6A Via @NASA_Nerd,

'‘@TMarinoWDBO @ SpaceX This photo you posted about #falconheavy is an Atlas Rocket.",

‘@dodiewill2 @elonmusk @ SpaceX @Tesla @bonnienorman @Manic_Marge @martinengwicht
@TheMuddySchmuck @KTristennetten @JohnnaCriderl @TeamBlitzen @RationalEtienne @ ChrisjonesLee
@LudaLisl @Tayyabjamel786 @breizh_72 @EricMandela @USAPatriot0817 You are always welcome. |
always make plenty of hot cocoa (cool months) or frozen lemon-limeade (warm months). | am sure Jojo would
love to have you attend almost as much as | would. @hssv Here is a photo of Jojo in Santa Cruz:’,

"Airspace closure/restriction NOTAMs went out today from Patrick Air Force Base for Sunday's Flacon
Heavy launch. #FalconHeavy # SpaceX #ArabSat6A #Rocket #Launch",

‘@launchticker Nope - moved to Tuesday: https://www.cnet.com/news/ spacex -falcon-heavy-and-
starhopper-could-soon-get-off-the-ground/,

‘#ThursdayThoughts # SpaceX #Falcon perfectly safe during the roughest weather, as none of its bulk #tpp
#rnc #gop #tcot https://www.ebay.com/itm/TWO-2- SpaceX -Falcon-Heavy-Custom-Laptop-
Decal/282838219476',

'FH/Arabsat6: SpaceX confirms good Falcon Heavy hot fire test; Arabsat-6A launch now targeted for April
9 from pad 39A/Kennedy Space Center’,



https://www.cnet.com/news/%3Cb%3Espacex%3C/b%3E-falcon-heavy-and-starhopper-could-soon-get-off-the-ground/',
https://www.cnet.com/news/%3Cb%3Espacex%3C/b%3E-falcon-heavy-and-starhopper-could-soon-get-off-the-ground/',
https://www.ebay.com/itm/TWO-2-%3Cb%3ESpaceX%3C/b%3E-Falcon-Heavy-Custom-Laptop-Decal/282838219476',
https://www.ebay.com/itm/TWO-2-%3Cb%3ESpaceX%3C/b%3E-Falcon-Heavy-Custom-Laptop-Decal/282838219476',
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"It's only morning, no slacking off yet!!! @elonmusk @ SpaceX @Tesla @bonnienorman @Manic_Marge
@martinengwicht @ TheMuddySchmuck @KTristennetten @JohnnaCriderl @TeamBlitzen @RationalEtienne
@cChrisjonesLee @LudaLisl @ Tayyabjamel786 @breizh_72 @EricMandela @_jeffreyr @ USAPatriot0817",

'@ElonsWorld @elonmusk @ SpaceX Pink unicorn???\U0001f923\U0001f923\U0001f92317)],
[(‘'starhopper lifted tether limits',

['Un possibile tassello da aggiungere alla collezione!!!! You did it! Blast off for Lego Starship-Super Heavy!
#°< A huge thank you to project supporters & promoters on Twitter! ~ With 10K votes, @LEGOIldeas will
now review it for production into a real set. Let them know how much you want it to be a reality! #0& @
SpaceX @elonmusk’,

'WHAT WHAT WHAT WHAT WHAT WHAT WHAT WHAT WHAT WHAT WTAH WTAHW
WYAHWHWYSHGWGWHS BB DKSKDKDJFBIDEOOWNDJD You did it! Blast off for Lego Starship-
Super Heavy! #:< A huge thank you to project supporters & promoters on Twitter! ~ With 10K votes,
@LEGOIdeas will now review it for production into a real set. Let them know how much you want it to be a
reality! w0& @ SpaceX @elonmusk’,

'the digital dystopia, brought to you by *checks notes* jeff bezos and his legion of starving workers
Amazon will launch thousands of satellites to provide internet around the world
https://www.theverge.com/2019/4/4/18295310/amazon-project-kuiper-satellite-internet-low-earth-orbit-
facebook- spacex -
starlink?utm_campaign=theverge&utm_content=chorus&utm_medium=social&utm_source=twitter",

'§d0# iEste si por favor! @0 You did it! Blast off for Lego Starship-Super Heavy! #3 A huge thank
you to project supporters & promoters on Twitter! ~ With 10K votes, @ LEGOIdeas will now review it for
production into a real set. Let them know how much you want it to be a reality! «0& @ SpaceX
@elonmusk’,

'Amazon to launch 3,236 satellites will provide internet from low Earth orbit. Amazon will launch thousands
of satellites to provide internet around the world 3,236 satellites will provide internet from low Earth orbit.
https://www.theverge.com/2019/4/4/18295310/amazon-project-kuiper-satellite-internet-low-earth-orbit-
facebook- spacex -starlink’,

'Let’s do this @LEGOIldeas #legoneedstodothis You did it! Blast off for Lego Starship-Super Heavy! #:<,
A huge thank you to project supporters & promoters on Twitter! ~ With 10K votes, @LEGOIdeas will now
review it for production into a real set. Let them know how much you want it to be a reality! @#0& @
SpaceX @elonmusk’,

'"WOOOHOOOP You did it! Blast off for Lego Starship-Super Heavy! #: A huge thank you to project
supporters & promoters on Twitter! ~ With 10K votes, @ LEGOIdeas will now review it for production into a
real set. Let them know how much you want it to be a reality! w0& @ SpaceX @elonmusk!,

'New fav from @elonmusk You did it! Blast off for Lego Starship-Super Heavy! #:< A huge thank you to
project supporters & promoters on Twitter! ~ With 10K votes, @LEGOIdeas will now review it for
production into a real set. Let them know how much you want it to be a reality! w0& @ SpaceX
@elonmusk’,

'@fedeaz_ You did it! Blast off for Lego Starship-Super Heavy! #< A huge thank you to project
supporters & promoters on Twitter! ~ With 10K votes, @ LEGOIdeas will now review it for production into a
real set. Let them know how much you want it to be a reality! w0& @ SpaceX @elonmusk!,

"You did it! Blast off for Lego Starship-Super Heavy! #:¢ A huge thank you to project supporters &
promoters on Twitter!  With 10K votes, @LEGOIdeas will now review it for production into a real set. Let
them know how much you want it to be a reality! w0& @ SpaceX @elonmusk?),

(‘telescope universetoday shuttle launch’,

['Follow us for more such interesting stuff.
#uranus#moon#mirandamoon#nasa#interstellar#saturday#universe#multiverse#stephenhawking#carlsagan#ph
ysics#mars#sun#albereinstein#quantumphysics#astrophysics#biology#earth#cosmology#wormhole#blackhole
#science#galaxy#marststars#hubble#milkyway#nasa#interstellar# spacex #elonmusk’,

'‘Operation Wormhole Art by @ihimanshuarya  #space #cosmos #universe #stars #cosmonaut
#astronaut #nasa #mars #planet # spacex #spacelovers #hubble #spaceman #spaceart #astro #spacestation
#galaxy #elonmusk #deepspace #scifi #alien #solarsystem #nightsky #milkyway #astronomy #nebula
#interstellar #outerspace #instagram #photoshop',

'¢Pedd=d=d= . . . . #spacetime #space #astronomy #cosmos #universe #nasa #astrophysics #science #physics
#cosmology #galaxy # spacex #stars #interstellar #astrophotography #milkyway #nebula #blackhole #moon
#time #gravity #astrophoto #hubble #spacefacts #earth #spaceart #outerspace #solarsystem #planets #bhfyp',

‘4 Follow @spacetings_ +7 « Credit:? « « « « « #outerspace #space #art #nasa #universe #astronomy
#science #stars #galaxy #cosmos #planets #planet #photography #solarsystem #astronaut #galaxies #alien #sun



https://www.theverge.com/2019/4/4/18295310/amazon-project-kuiper-satellite-internet-low-earth-orbit-facebook-%3Cb%3Espacex%3C/b%3E-starlink?utm_campaign=theverge&utm_content=chorus&utm_medium=social&utm_source=twitter%27,
https://www.theverge.com/2019/4/4/18295310/amazon-project-kuiper-satellite-internet-low-earth-orbit-facebook-%3Cb%3Espacex%3C/b%3E-starlink?utm_campaign=theverge&utm_content=chorus&utm_medium=social&utm_source=twitter%27,
https://www.theverge.com/2019/4/4/18295310/amazon-project-kuiper-satellite-internet-low-earth-orbit-facebook-%3Cb%3Espacex%3C/b%3E-starlink?utm_campaign=theverge&utm_content=chorus&utm_medium=social&utm_source=twitter%27,
https://www.theverge.com/2019/4/4/18295310/amazon-project-kuiper-satellite-internet-low-earth-orbit-facebook-%3Cb%3Espacex%3C/b%3E-starlink?utm_campaign=theverge&utm_content=chorus&utm_medium=social&utm_source=twitter%27,

95

#moon #earth #nightsky #astrophysics #nebula #astrophotography # spacex #telescope #sky #milkyway
#night #spaceforce’,

‘#astronomy #space #universe #nasa #science #cosmos #moon #stars #astrophotography #galaxy #sky
#nature #photography #astrophysics #milkyway #physics #nightsky #earth #astro #hubble #night #art
#solarsystem #telescope #GAM2019 # spacex #astronomia #cosmology #planets #bhfyp',

"You see this, what do you say?  Art by @diikom #space #cosmos #universe #stars #cosmonaut
#astronaut #nasa #mars #planet # spacex #spacelovers #hubble #spaceman #spaceart #astro #spacestation
#galaxy #elonmusk #deepspace #scifi #alien #solarsystem #nightsky #milkyway #astronomy #nebula
#interstellar #outerspace #instagram #photoshop',

"#nasa #physicswallah #astronomy #space . @ RIP TO THAT PLANET'S LIFE @ spacex @nasa
@nasajohnson @nasaastromaterials @rajeevmath786",

"They are coming ® . . . . #deepspace #femalescientist #psychonaut #spaceart #mars # spacex #nebula
#superstar #milkywaygalaxy #telescope #astronaut #starsigns #stardust #solarsystem #planets #galaxyart
#nasa #astrophysics #galactic #science #nightsky #blackhole #cosmos #spacetrip #spacestation #hubble
#astronomy #physics #stargazing #dreamtrip',

'Oooooh yes Sad but True © Or tag your BF v #deepspace #earth #nasa #esa # spacex #mars #elonmusk
#stars #hubble #exploration #moon #engineering #solarsystem #observatory #instagram #universe
#spaceshuttle #astronomy #astrophysics #spacetravel #science #planets #explore #astronaut #technology #sun
#nebula #spaceart’,

' #space #spaceneedle #spacers #spaceart #spacetime #spacelovers # spacex #littlespace #spaceship
#spacejam #earthday #earth #earthofficial #earthfocus #earth_shotz #red #blue #astronomy #astro #astroworld
#astrodesign #astrology #astrophotography #astronaut #likeforlike #likeforfollow']),

(‘'booster mate inside spacex’,

["Mi skoro pa prestali da bodujemo te Skole Sto traju preko 15 dana...stvarno ne znam $ta ¢e vam to...
Booster mate inside SpaceX 's hangar at LC-39A ahead of Falcon Heavy’s static fire yesterday",

"Como montar um Falcon Heavy passo-a-passo. Booster mate inside SpaceX 's hangar at LC-39A ahead of
Falcon Heavy’s static fire yesterday",

static fire yesterday",

\U0001f9d0 | Y hoy, en "videos que no sabias que necesitabas ver", tenemos: Booster mate inside SpaceX
\'s hangar at LC-39A ahead of Falcon Heavy’s static fire yesterday',

"Slo Zeleznice imajo digitalno karto. Booster mate inside SpaceX 's hangar at LC-39A ahead of Falcon
Heavy’s static fire yesterday",

"Timelapse del ensamblaje del Falcon Heavy... https://twitter.com/ spacex
/status/11146113091804119057?s=21 https://twitter.com/ spacex /status/1114611309180411905?s=21
SpaceX on Twitter “Booster mate inside SpaceX 's hangar at LC-39A ahead of Falcon Heavy’s static fire
yesterday https://t.co/G7ZPhOBky;j™",

"Montagem do Falcon Heavy! Booster mate inside # SpaceX 's hangar at LC-39A ahead of #Falcon
#Heavy’s static fire yesterday Falcon Heavy",

"Time lapse del ensamblaje del Falcon Heavy... Booster mate inside SpaceX 's hangar at LC-39A ahead of
Falcon Heavy’s static fire yesterday",

"Montagem do Falcon Heavy! Booster mate inside # SpaceX 's hangar at LC-39A ahead of #Falcon
#Heavy’s static fire yesterday Falcon Heavy",

"A assemblagem do Falcon Heavy. Booster mate inside # SpaceX 's hangar at LC-39A ahead of #Falcon
#Heavy’s static fire yesterday Falcon Heavy"])],

[(‘'starship reaches rope test',

[Wow...© . Follow(s @astro_kaustav_2001 for more... . #astronomy #cosmology and_space #cosmos
#intersteller #astro #technology #iss #science #physics #astrophysics #cosmology #quantumphysics
#wormhole #nasa #physicsfun #isro #universe # spacex #follow #instagram #earth #blackhole #insta
#relativity #astrophotography #bigbang #facts #factslo #maths #sciencememe’,

'vEVENT HORIZON v .. - > Follow for more « « .. (@buzzscience07 (¢@buzzscience07
(z@buzzscience07 . . #buzzscience07 #buzzspace07 #blackhole #universe #multiverse #event #horizon
#eventhorizon #cosmos #planet #solar #solarsystem #galaxy #milkyway #celestial #stephanhawking #nasa
#isro #eventhorizontelescope #physics #science #earth #wormhole #interstellar #intergalactic #mars
#astronomy #astrology #elonmusk # spacex ',

'Credit to @natureveryangle : @natureveryangle . . .. ®&@@abdullah_evindar #planet #planets #galaxy
#galaxies #NASA # Spacex #hubble #space #science #scientist #sciences #astronomy #universe #telescope
#cosmos #nebula #supernova #nightsky #blackhole #star #stars #astrology #physics #astronaut #astrophysics
#astronomer #elonmusk #nature #milkywaychasers #astrophotography’,



https://t.co/G7ZPhOBkyj%E2%80%9D%22,
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'‘Buglinkii Wallpaper génderimiz ;) #astrophysics #astronomy#space #science #cosmos #universe
#nasa#physics #galaxy #stars #astrophotography# spacex #cosmology #earth #hubble #milkyway#moon
#solarsystem #astro #scientist #blackhole#nebula #interstellar #astronaut #photography#telescope #planets
#astronomia #quantumphysics',

'FRAMED #telescope #astronomy #space #universe #moon #galaxy #nasa #astrophotography #stars
#science #cosmos #sky #astrophysics #googlepixel2 #photography #solarsystem #milkyway #nightsky
#nebula #astro #planets #star #nature #astronaut # spacex #night #earth #astronomia #bhfyp
#teampixel’,

'Edible Galaxy Glitter #dessert #food #glitter #galaxies #space #astronomy #universe #stars #galaxy
#cosmos #nasa #telescope #nebula #astrophysics #planets #earth #solarsystem #moon #art #outerspace #
spacex #astrophotography #sun #milkyway #astronaut #astro #nature #star #spaceart’,

'Clusters of starse2¢2. #cosmos #space #universe #astronomy #nasa #science #galaxy #stars #moon #nature
#astrophysics #earth #art #astrophotography #sky #physics #hubble #milkyway #love #photography # spacex
#cosmology #nightsky #solarsystem #nebula #planet #astro #interstellar #planets #bhfyp’,

‘#supersnowmoon #megamoon #supersneeuwmaan #maneschijn #moonshine #2019 #canon750d
#photography #frommybalcony #tothemoonandback #onceinalifetime #patience #tripod #supermoon # spacex
#snowmoon2019 #supersnowmoon2019 #nasa #stargazing #stargazers #astronomy #astrophotography #moon
#bloodmooneclipse #bloodmoonjhin #nasasupermoon #nasasupermoon2016 #canon #teamcanon’,

‘Canon eos 550Da #telescope #spacestation #spacecraft #spacefacts #astrophotography #astrophoto
#astro_photography_ #astro_photography # spacex #spaceexploration #spaceexplorer #deepspace
#universetoday #outerspace #interstellar #solarsystem #galaxies #nasa #astronomy #astrophysics
#astronomylover #astronomyfacts #astronomyphotography #cosmology #science #opticstrade',

‘#astronomy #space #universe #nasa #science #cosmos #moon #stars #astrophotography #galaxy #sky
#nature #photography #astrophysics #milkyway #physics #nightsky #earth #astro #hubble #night #art
#solarsystem #telescope #sun # spacex #astronomia #cosmology #planets #bhfyp']),

(‘systems green elon musk tweeted',
[@DOIi0 @aliumlux @zac_fabry @ SpaceX @elonmusk ...& then sculpted for aerodynamic reasons plus
minimum contact while achieving that function?',

'@ SpaceX @Space_Station Something like thos has never been build before - wow- txs to our geniuos
@elonmusk’,

'‘@dodiewill2 @ TeamBlitzen @USAPatriot0817 @ChrisjonesLee @Kristennetten @EricMandela
@_jeffreyr @elonmusk @ SpaceX @Tesla @bonnienorman @Manic_Marge @martinengwicht
@TheMuddySchmuck @JohnnaCriderl @RationalEtienne @LudaLisl @ Tayyabjamel786 @breizh_72 Never
stop exploring. Always seek new adventures @@,

'Erik. Interesting how something like that slips by for a while....",

'RT futurism: "All systems green," CEO Elon Musk tweeted. https://futurism.com/the-byte/ spacex -tests-
starship-hopper-engine',

'| either know it "like that" or have not a clue.',

'@ SpaceX @elonmusk Mudar para portugués Want to know what the future of Artificial Intelligence is
and what it will do? Look at the "humans", they are Artificial Intelligence of flesh and blood, created by the
"Gods"!",

"All systems green,” CEO Elon Musk tweeted. https://futurism.com/the-byte/ spacex -tests-starship-hopper-
engine’

'RT @futurism: "All systems green,” CEO Elon Musk tweeted. https://futurism.com/the-byte/ spacex -tests-
starship-hopper-engine',

'@ SpaceX @elonmusk This really makes me want to play @KerbalSpaceP again.']),

('booster mate inside spacex’,
["Cosa bonita, cosa hermosa, cosa bien hecha & Booster mate inside SpaceX 's hangar at LC-39A ahead of
Falcon Heavy’s static fire yesterday",

"Joder! Es flipante como montan los tres cohetes! Booster mate inside SpaceX 's hangar at LC-39A ahead
of Falcon Heavy’s static fire yesterday”,

"Como montar um Falcon Heavy passo-a-passo. Booster mate inside SpaceX 's hangar at LC-39A ahead of
Falcon Heavy’s static fire yesterday",

"Millet oylar1 sayiyor ben roketleri saytyorum. Booster mate inside SpaceX 's hangar at LC-39A ahead of
Falcon Heavy’s static fire yesterday",

"C est quoi ce truc a la fin on dirait un portail Stargate Booster mate inside SpaceX 's hangar at LC-39A
ahead of Falcon Heavy’s static fire yesterday",

"This is my other half. Shamelessly proud over here! #writingcommunity Booster mate inside SpaceX 's
hangar at LC-39A ahead of Falcon Heavy’s static fire yesterday",



https://futurism.com/the-byte/%3Cb%3Espacex%3C/b%3E-tests-starship-hopper-engine',
https://futurism.com/the-byte/%3Cb%3Espacex%3C/b%3E-tests-starship-hopper-engine',
https://futurism.com/the-byte/%3Cb%3Espacex%3C/b%3E-tests-starship-hopper-engine',
https://futurism.com/the-byte/%3Cb%3Espacex%3C/b%3E-tests-starship-hopper-engine',
https://futurism.com/the-byte/%3Cb%3Espacex%3C/b%3E-tests-starship-hopper-engine',
https://futurism.com/the-byte/%3Cb%3Espacex%3C/b%3E-tests-starship-hopper-engine',
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"Bahalag waterboy lang ko diri bay. Booster mate inside SpaceX 's hangar at LC-39A ahead of Falcon
Heavy’s static fire yesterday",

"Oni na celowniku maja Marsa, u nas krowy. Booster mate inside SpaceX 's hangar at LC-39A ahead of
Falcon Heavy’s static fire yesterday",

\U0001f9d0 | Y hoy, en "videos que no sabias que necesitabas ver", tenemos: Booster mate inside SpaceX
\'s hangar at LC-39A ahead of Falcon Heavy’s static fire yesterday',

"Montagem do Falcon Heavy! Booster mate inside # SpaceX 's hangar at LC-39A ahead of #Falcon
#Heavy’s static fire yesterday Falcon Heavy"])],

[(‘spacex falcon heavy launch’,

['& & & "Falcon Heavy’s 27 Merlin engines generate more than 5 million pounds of thrust at liftoff, making
it the world’s most powerful operational rocket by a factor of two" SpaceX on Twitter “Falcon Heavy’s 27
Merlin engines generate more than 5 million pounds of thrust at liftoff, making it the world’s most powerful
operational rocket by a factor of two” https://twitter.com/ SpaceX /status/1114932679688900608',

"'Falcon Heavy’s 27 Merlin engines generate more than 5 million pounds of thrust at liftoff, making it the
world’s most powerful operational rocket by a factor of two" SpaceX on Twitter “Falcon Heavy’s 27 Merlin
engines generate more than 5 million pounds of thrust at liftoff, making it the world’s most powerful
operational rocket by a factor of two” https://twitter.com/ SpaceX /status/1114932679688900608',

@elonmusk Falcon Heavy’s 27 Merlin engines generate more than 5 million pounds of thrust at liftoff,
making it the world’s most powerful operational rocket by a factor of two',

‘Confira o Tweet de @ SpaceX : https://twitter.com/ SpaceX /status/1114932679688900608?s=09 SpaceX
on Twitter “Falcon Heavy’s 27 Merlin engines generate more than 5 million pounds of thrust at liftoff,
making it the world’s most powerful operational rocket by a factor of two™',

" SpaceX on Twitter “Falcon Heavy’s 27 Merlin engines generate more than 5 million pounds of thrust at
liftoff, making it the world’s most powerful operational rocket by a factor of two” https://twitter.com/ SpaceX
/status/1114932679688900608",

' SpaceX on Twitter “Falcon Heavy’s 27 Merlin engines generate more than 5 million pounds of thrust at
liftoff, making it the world’s most powerful operational rocket by a factor of two” https://twitter.com/ SpaceX
/status/1114932679688900608",

"@ SpaceX Merlin's beard! Falcon Heavy’s 27 Merlin engines generate more than 5 million pounds of
thrust at liftoff, making it the world’s most powerful operational rocket by a factor of two",

"““Falcon Heavy’s 27 Merlin engines generate more than 5 million pounds of thrust at liftoff, making it the
world’s most powerful operational rocket by a factor of 2” - SpaceX # ------ #spaceexploration
#spacetravel #news #rocket #falconheavy #rocketlaunch #space # spacex #innovate #innovation
#innovationnews #engines #launch #spacenews #science #sciencenews #spacexlaunch #discover #outerspace
@ spacex @discoveryinctv @nasa @iss @spacedotcom @spacexcorp @spacexpage @space @futurism
@themarsgeneration @marscraft @nowthisfuture @rocketlabusa @rocketlads @futurismenergy
@spacepostsdaily @space_insider @space_xploration @space_lovers @space_Xx_pert’,

'#Falcon #Heavy’s 27 Merlin engines generate more than 5 million pounds of thrust at liftoff, making it the
world’s most powerful operational rocket by a factor of two. SpaceX',

'# SpaceX Falcon Heavy’s 27 Merlin engines generate more than 5 million pounds of thrust at liftoff,
making it the world’s most powerful operational rocket by a factor of two']),

(‘space astronomy universe cosmos',

['Tag bae’s friends #hoesbelike * « * #kong #kingbach #kongdasavage #nyc #chocolate #artistry #empirestate
#blacklivesmatter #juliusdein #empirestateofmind #jayz #tarzan #therealtarzann #wildlifeconservation
#architecture #love #crazyhomes #homes #realtorsofinstagram #daviddobrik #danblizerian #babes #bikinis
#redbull #galentinesday #skyscrapers #goals #drinks @redbull @dewtour @goodmorningamerica @xgames
@monsterenergy @ spacex @nitrocircus @worldofdance @danbilzerian @realtordotcom @therealtarzann
@teslamotors @daviddobrik @dailymail @mansionglobal @espressothoughts',

"See it's so simple! '©ESS . Follow(s @astro_kaustav_2001 ©for more... . #astronomy
#cosmology_and_space #cosmos #intersteller #astro #technology #iss #science #physics #astrophysics
#cosmology #quantumphysics #wormhole #nasa #physicsfun #isro #universe # spacex #follow #instagram
#earth #blackhole #insta #relativity #astrophotography #bigbang #facts #facts12 #maths #sciencememe”,

', Hubble Legacy Archive; Processing & Copyright: RogelioBernal Andreo. Hubble Space Telescope
#stars #milkyway #esa #planet #earth #saturn #elonmusk #nature #planetearth #physics #space #nasa
#astronomy #astronaut #cosmos #hubble #galaxy #universe #science #astrophotography #saturn
#solarsystem #planets #jupiter #moon #mars # spacex #iss #telescope #interstellar #milkyway',

"Just one more day to go!!'!© . Follow(s @astro_kaustav_2001%> for more... . #astronomy
#cosmology_and_space #cosmos #intersteller #astro #technology #iss #science #physics #astrophysics



https://twitter.com/%3Cb%3ESpaceX%3C/b%3E/status/1114932679688900608?s=09%5Cr%5Cn%3Cb%3ESpaceX%3C/b%3E
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#cosmology #quantumphysics #wormhole #nasa #physicsfun #isro #universe # spacex #follow #instagram
#earth #blackhole #insta #relativity #astrophotography #bigbang #facts #factsl20 #maths #sciencememe’,

', Hubble Legacy Archive; Processing & Copyright: RogelioBernal Andreo. Hubble Space Telescope #stars
#milkyway #esa #planet #earth #saturn #elonmusk #nature #planetearth #physics #space #nasa #astronomy
#astronaut #cosmos #hubble #galaxy #universe #science #astrophotography #saturn #solarsystem #planets
#jupiter #moon #mars # spacex #iss #telescope #interstellar’,

" instrument, has scanned the regions of space directly surrounding the black hole. #astronomy #space
#universe #nasa #science #cosmos #moon #stars #astrophotography #galaxy #sky #nature #photography
#astrophysics #milkyway #physics #nightsky #earth #astro #hubble #night #art #solarsystem #telescope #sun #
spacex #astronomia #cosmology #planets',

"\xa0#constellation\xaO#creation\xaO#galaxy #hubble\xaO#hubbletelescope\xaO#interstellar\xaO#nature
#nasa\xaO#cosmos\xaO#hubblehangout\xaO#space\xa0#universe
#scripture\xaO#naturelovers\xaO#cosmology\xaO#science\xaO#hst
#hubbleclassic\xaO#photooftheday\xaO#astrophotography #astrophysics\xaO#photography\xaO#stars\xa0#
spacex \xa0\xaO#universalstudios\xaO#explosion Follow:@astrol01__ Follow:@astro101__
Follow:@astro101__ Follow:@astrol01__ Follow:@astro101__°,

'All in one »©# Follow Us! ¢¢0 @_.space.galaxy._ Tag friends who would love this @ By @karabanka
#spacegalaxy # spacex #nasa #nasajpl #space #galaxy #photoshop #esa #science #tech #elonmusk
#astronomia #planetas #universo #astronaut #astronomy #planet #planets #universe #hubble #earth #cosmos
#saturno #quasar #canon #nature #travel #moon #iss #nasasolarsystem’,

'All in one *@# Follow Us! ¢z0 @ _.space.galaxy._ Tag friends who would love this @ By @karabanka
#spacegalaxy # spacex #nasa #nasajpl #space #galaxy #photoshop #esa #science #tech #elonmusk
#astronomia #planetas #universo #astronaut #astronomy #planet #planets #universe #hubble #earth #cosmos
#saturno #quasar #canon #nature #travel #moon #iss #nasasolarsystemambassador',

'#outerspace #space #art #galaxy #science #nasa #astronomy #universe #stars #cosmos #solarsystem
#astronaut #nightsky #moon #alien #scifi #galaxies #spaceart #nebula #interstellar #planets #cosmology
#photography #milkyway #earth #planet #artist #music # spacex #bhfyp'),

(‘spacex falcon heavy launch’,
['CNBC: “Bezos hired a SpaceX vice president to run Amazon’s satellite internet project after Musk fired
him” http://exde601e.blogspot.com/2019/04/amazon-hired-former- spacex -management.html (by me) #fors',

'CNBC: “Bezos hired a SpaceX vice president to run Amazon’s satellite internet project after Musk fired
him” http://exde601e.blogspot.com/2019/04/amazon-hired-former- spacex -
management.html?utm_medium=feed&utm_source=twitter.com&utm_campaign=Feed: Fors (by me)’,

'l just posted "Bezos hired a SpaceX vice president to run Amazon\'s satellite internet project after Musk
fired him" on Reddit https://www.reddit.com/r/u_jefflanford/comments/bavufj/bezos_hired_a_ spacex
_vice_president_to_run/?utm_content=post&utm_medium=twitter &utm_source=share&utm_name=submit&u
tm_term=t3_bavufj’,

"Bezos hired a SpaceX vice president to run Amazon's satellite internet project after Musk fired him -
CNBC https://apple.news/A 1Y5F1SPTOGWXetvbmpXcg",

"Bezos hired a SpaceX vice president to run Amazon's satellite internet project after Musk fired him -
CNBC http:/dlvr.it/R2MT1H",

"Bezos hired a SpaceX vice president to run Amazon's satellite internet project after Musk fired him -
CNBC https://cnb.cx/212mPBB",

"Bezos hired a SpaceX vice president to run Amazon's satellite internet project after Musk fired him
https://cnb.cx/2UKriwl #TREToday",

"Bezos hired a SpaceX vice president to run Amazon's satellite internet project after Musk fired him
http://rite.ly/woaK via @thesheetztweetz #cannabisstocks . @familyfirstcorp . @positivestocks",

‘Well that explains it! \U0001f923\U0001f923\U0001f923 "#Bezos hired a # SpaceX vice president to run
Amazon\'s satellite internet project after Musk fired him" https://www.cnbc.com/2019/04/07/amazon-hired-
former- spacex -management-for-bezos-satellite-internet.html’,

"Bezos hired a SpaceX vice president to run Amazon's satellite internet project after Musk fired him
https://lwww.cnbc.com/2019/04/07/amazon-hired-former- spacex -management-for-bezos-satellite-
internet.htmlI"])],

[(‘launch falcon heavy rocket',
['Passing by Falcon on the long, long road to to see #FalconHeavy launch by @ SpaceX now reset to April
10 626 PM ET @NASAKennedy #pad39A. Just arrived safe in FL',

"I'm out at @NASAKennedy this week covering @ SpaceX 's next launch of the #FalconHeavy rocket!
Who else is headed out?! http://www.chicagonow.com/cosmic-chicago/2019/04/ spacex -falcon-heavy-launch-
arabsat-6a/"



http://exde601e.blogspot.com/2019/04/amazon-hired-former-%3Cb%3Espacex%3C/b%3E-management.html
http://exde601e.blogspot.com/2019/04/amazon-hired-former-%3Cb%3Espacex%3C/b%3E-management.html?utm_medium=feed&utm_source=twitter.com&utm_campaign=Feed:
http://exde601e.blogspot.com/2019/04/amazon-hired-former-%3Cb%3Espacex%3C/b%3E-management.html?utm_medium=feed&utm_source=twitter.com&utm_campaign=Feed:
https://apple.news/A_IY5F1SPTQGWXetv5mpXcg%22,
http://dlvr.it/R2MT1H%22,
https://cnb.cx/2I2mPBB%22,
https://cnb.cx/2UKr1w1
https://cnb.cx/2UKr1w1
http://rite.ly/woaK
http://rite.ly/woaK
http://www.chicagonow.com/cosmic-chicago/2019/04/%3Cb%3Espacex%3C/b%3E-falcon-heavy-launch-arabsat-6a/%22,
http://www.chicagonow.com/cosmic-chicago/2019/04/%3Cb%3Espacex%3C/b%3E-falcon-heavy-launch-arabsat-6a/%22,
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'In 24 hours, @ spacex will have an opportunity to launch their Falcon Heavy # from @nasakennedy!
@45thspacewing has the latest launch probability at 80% . . . . . #falconheavy #rocketry # spacex
#falconheavylaunch #falconheavyrocket #rocket',

'@Erdayastronaut @NASAKennedy @ SpaceX @Tesla @FrunkYea @elonmusk Wow! Talk about lucky!
I hope to be there someday.’,

"@QuentinWillson @elonmusk @ SpaceX That's some series cake eating enjoy",

'musiqi var sesi kesin amma gozu tutulmus nassa tapanlar ucun gozel videodur That Poison & T ( SpaceX
Edit) P.Seize\'s brilliant song "Poison". Listen with open ears and watch with open eyes! ;)
#factthattheearthisflat P.Seize P.SEIZE - #Poison - LYRIC VIDEO - ...
https://lwww.youtube.com/watch?v=P2A_MtZ4gz0&feature=player_embedded’,

"The wait is finally over! We're GO! @ SpaceX # SpaceX #FalconHeavy Flight No 2.",

"@grizbox @elonmusk @ SpaceX No I didn't. There's a SpaceX facility in Texas where | live. ©",

‘3D Printed Rocket History / SpaceShuttle, Falcon 9 and V2 @Erdayastronaut @elonmusk @ SpaceX
@NASA @Astro_Alex’,

'‘@KeyaMorgan The best | saw is following reporters/sources of information directly: @SciGuySpace and
@jeff_foust for #space @elonmusk for # spacex and #tesla @haveibeenpwned for #breachs
@RogerLewisHolt for #spaceshipUpdates @slashdot for news @DJSnM Etc...."]),

(‘falcon heavy launch arabsat’,

['Not your Ordinary Clouds #<>0 04:08:2019 Charges inevitable #dronephotography #fotosdelvalle
#clouds# # spacex #spacexdragon #weather #stormchasers #nasa #natgeo #cloudphotography @natgeo
@weatherchannel @ spacex @news4sa @krgv.5 @cnntravel @cnn.weather @nasahubble @human.mars',

'Arabsat-6A: One or more videos have been added.
https://spacextimemachine.com/details.php?launchld=63&page=videos # spacex #spacextimemachine
#ArabsatbA',

'LA Nena Llorona Weather Pushes SpaceX Falcon Heavy launch to Wednesday Latest space news and
headlines, including NASA, the International Space Station, rocket launches and landings from Cape
Canaveral. https://bit.ly/214hkCt,

‘Nouvelle vidéo de SpaceX ! Crew Demo-1 Mission | Undocking https://youtu.be/M7Z40fSvAQI
https://www.youtube.com/watch?v=M7Z40fSvAQI &feature=youtu.be Crew Demo-1 Mission | Undocking
Crew Dragon undocked from the ISS at 11:32 p.m. PST on March 7, 2019.",

‘Nouvelle vidéo de SpaceX ! Crew Demo-1 Mission | Splashdown https://youtu.be/1yn2u3g5wyQ
https://www.youtube.com/watch?v=1yn2u3g5wyQ&feature=youtu.be Crew Demo-1 Mission | Splashdown
Crew Dragon splashed down in the Atlantic Ocean at 5:45 a.m. PST on March 8, 2019.",

‘Get your own Conor McGregor print!! #mcgregor #goat #bom #boxing #entrepreneur #art #jeffbezos
#properl12 #joerogan #bomfest # spacex #hiphop #rap #edmonton #lasvegas #smoke #irish #conormcgregor
#weed #cog #tesla #science #artist #print #printforsale #canabis #art #nfl #nhl #alexjones #floydmayweather",

‘Get your own Conor McGregor print!! #mcgregor #goat #bom #boxing #entrepreneur #art #jeffbezos
#properl12 #joerogan #bomfest # spacex #hiphop #rap #edmonton #lasvegas #smoke #irish #conormcgregor
#weed #cog #tesla #science #artist #print #printforsale #canabis #art #wwe #nhl #alexjones
#floydmayweather’,

‘Get your own Conor McGregor print!! #mcgregor #goat #bom #boxing #entrepreneur #art #jeffbezos
#properl12 #joerogan #bomfest # spacex #hiphop #rap #edmonton #lasvegas #smoke #irish #conormcgregor
#weed #cog #tesla #science #artist #print #printforsale #canabis #art #nfl #nhl #alexjones #floydmayweather
@thenotoriousmma’,

'Stoked Conor #mcgregor #goat #bom #boxing #entrepreneur #art #jeffbezos #proper12 #joerogan
#bomfest # spacex #hiphop #rap #edmonton #lasvegas #smoke #irish #conormcgregor #weed #cog #tesla
#science #artist #print #printforsale #canabis #art #nfl #nhl #alexjones #floydmayweather’,

'Weather Pushes SpaceX Falcon Heavy launch to Wednesday Latest space news and headlines, including
NASA, the International Space Station, rocket launches and landings from Cape Canaveral.
https://bit.ly/214hkCt),

(‘zones falcon heavy center core',

['Na4 avaruushommelit. AIVAN. HITON. SIISTEJA! Ei muuta. #avaruus SpaceX will attempt to land
Falcon Heavy’s side boosters at Landing Zones 1 and 2 and Falcon Heavy’s center core on the Of Course I
Still Love You droneship during the Arabsat-6A mission — http:// spacex .com/webcast',

'¢He dicho ya que no me canso de ver estas mierdas? ;Cuantas veces? SpaceX will attempt to land Falcon
Heavy’s side boosters at Landing Zones 1 and 2 and Falcon Heavy’s center core on the Of Course I Still Love
You droneship during the Arabsat-6A mission — http:// spacex .com/webcast',



https://youtu.be/M7Z4OfSvAQI/r/nhttps:/www.youtube.com/watch?v=M7Z4OfSvAQI&feature=youtu.be%5Cr%5CnCrew
https://youtu.be/M7Z4OfSvAQI/r/nhttps:/www.youtube.com/watch?v=M7Z4OfSvAQI&feature=youtu.be%5Cr%5CnCrew
https://youtu.be/1yn2u3q5wyQ/r/nhttps:/www.youtube.com/watch?v=1yn2u3q5wyQ&feature=youtu.be%5Cr%5CnCrew
https://youtu.be/1yn2u3q5wyQ/r/nhttps:/www.youtube.com/watch?v=1yn2u3q5wyQ&feature=youtu.be%5Cr%5CnCrew
about:blank
about:blank
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Falcon Heavy’s side boosters at Landing Zones 1 and 2 and Falcon Heavy’s center core on the Of Course I
Still Love You droneship during the Arabsat-6A mission — http:// spacex .com/webcast’,

'Esto solo me recuerda la pelicula Gattaca SpaceX will attempt to land Falcon Heavy’s side boosters at
Landing Zones 1 and 2 and Falcon Heavy’s center core on the Of Course I Still Love You droneship during the
Arabsat-6 A mission — http:// spacex .com/webcast’,

'Aquesta gent esta fent historia. SpaceX will attempt to land Falcon Heavy’s side boosters at Landing
Zones 1 and 2 and Falcon Heavy’s center core on the Of Course I Still Love You droneship during the
Arabsat-6A mission — http:// spacex .com/webcast',

'Esperei muito pra ver isso de novo SpaceX will attempt to land Falcon Heavy’s side boosters at Landing
Zones 1 and 2 and Falcon Heavy’s center core on the Of Course I Still Love You droneship during the
Arabsat-6A mission — http:// spacex .com/webcast',

'Es que no me jodas parecen efectos visuales SpaceX will attempt to land Falcon Heavy’s side boosters at
Landing Zones 1 and 2 and Falcon Heavy’s center core on the Of Course I Still Love You droneship during the
Arabsat-6A mission — http:// spacex .com/webcast',

'Asi aterrizaré algin dia en tu corazoén... veve! SpaceX will attempt to land Falcon Heavy’s side boosters at
Landing Zones 1 and 2 and Falcon Heavy’s center core on the Of Course I Still Love You droneship during the
Arabsat-6A mission — http:// spacex .com/webcast',

Triplo atterraggio in vista... #spazio #FalconHeavy # SpaceX SpaceX will attempt to land Falcon
Heavy’s side boosters at Landing Zones 1 and 2 and Falcon Heavy’s center core on the Of Course I Still Love
You droneship during the Arabsat-6A mission — http:// spacex .com/webcast',

'Biz 2 haftadir oy sayiyoruz, bu sirada diinyada: SpaceX will attempt to land Falcon Heavy’s side boosters
at Landing Zones 1 and 2 and Falcon Heavy’s center core on the Of Course I Still Love You droneship during
the Arabsat-6A mission — http:// spacex .com/webcast'])],

[(‘spacex falcon heavy rocket',

['Launch delayed till 5pm Az time due to High-Level Winds',

'New launch time; end of launch window : 8:35 PM EST',

'Another launch tonight.......Yipppeeee O w &',

'‘@elonmusk @ SpaceX Same launch window time? #askingsoicansyncourglobaltimedifference #",

'@NASA @elonmusk @ SpaceX @Space_Station @ISS_Research A medicine for space travel! It does not
take place and does not grow old. It can be modified at any time for another disease!
https://www.youtube.com/watch?time_continue=2&v=TTNdcgQjvfM',

'@ SpaceX @elonmusk A medicine for space travel! It does not take place and does not grow old. It can be
modified at any time for another disease!
https://www.youtube.com/watch?time_continue=2&v=TTNdcgQjvfM',

'@ SpaceX End of the launch window for today \U0001f91e[1\U0001f91el ",

'Less than 2 hours till launch. https://www.wavy.com/blogs/weather-blog/astronomy-update- spacex -
launches-falcon-heavy-tonight/1914658562 #FalconHeavy',

'‘@elonmusk @ SpaceX When is the next launch window?",

"Today in Florida at 8:00 PM you can see the @ SpaceX Falcon Heavy launch from the Kennedy Space
Center (@NASAKennedy). Photo via @lpgbr. « « « « « #space #nasa #galaxy #astronomy #universe #cosmos
#stars #astrophotography #milkyway #science #astronaut #nightsky #moon #planet #natgeospace # spacex
#elonmusk @ spacex @nasa @nasakennedy @lpgbrT),

(‘falcon heavy going vertical',

['»@ovnisvideoscom, all the news you will love ! »Follow: #ovnisvideoscom »Contact:
ovnisvideos.news@gmail.com »Shop: @ovnisvideosshop PWebsite: www.ovnis-videos.com
»#ovnisvideoscom #ufology #ufos #ovnis #aliens #extraterrestre #space #spaceships #universe #asteroides
#mars # spacex #elonmusk #nasa #esa #sciences #tesla #nature #tech #futuristic #robotics #bostondynamics
#tsunami #storm #earthquake #tornado #informatique #paranormal #cinema #news
https://www.facebook.com/ovnisvideoscom/photos/a.1515775405330012/2246106992296846/?type=3 Photos
du journal’,

'UFO P @ovnisvideoscom, all the news you will love ! »Follow: #ovnisvideoscom P Contact:
ovnisvideos.news@gmail.com »Shop: @ovnisvideosshop PWebsite: www.ovnis-videos.com
P #ovnisvideoscom #ufology #ufos #ovnis #aliens #extraterrestre #space #spaceships #universe #asteroides
#mars # spacex #elonmusk #nasa #esa #sciences #tesla #nature #tech #futuristic #robotics #bostondynamics
#tsunami #storm #earthquake #tornado #informatique #paranormal #cinema #news',

'‘Beauty of art ! »@ovnisvideoscom, all the news you will love ! »Follow: #ovnisvideoscom »Contact:
ovnisvideos.news@gmail.com P Shop: @ovnisvideosshop »Website: www.ovnis-videos.com
»#ovnisvideoscom #ufology #ufos #ovnis #aliens #extraterrestre #space #spaceships #universe #asteroides
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about:blank
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#mars # spacex #elonmusk #nasa #esa #sciences #tesla #nature #tech #futuristic #robotics #bostondynamics
#tsunami #storm #earthquake #tornado #informatique #paranormal #cinema #news
https://www.facebook.com/ovnisvideoscom/videos/1470066899801785/,

"\xaOwww.ovnis-videos.comP#ovnisvideoscom #ufology #ufos #ovnis #aliens #extraterrestre #space
#spaceships #universe #asteroides #mars # spacex #elonmusk #nasa #esa #sciences #tesla #nature #tech
#futuristic #robotics #bostondynamics #tsunami #storm #earthquake #tornado #informatique #paranormal
#cinema #news',

'Locked, cocked, and ready to rock!! #FalconHeavy #ArabSat6A & #FalconHeavy # SpaceX ',

'A violent EF-4 tornado. This was shot in Nebraska in 2014. Credit to @tornadogreg » @ovnisvideoscom,
all the news you will love ! »Follow: #ovnisvideoscom PContact: ovnisvideos.news@gmail.com »Shop:
@ovnisvideosshop »Website: www.ovnis-videos.com P-#ovnisvideoscom #ufology #ufos #ovnis #aliens
#extraterrestre #space #spaceships #universe #asteroides #mars # spacex #elonmusk #nasa #esa #sciences
#tesla #nature #tech #futuristic #robotics #bostondynamics #tsunami #storm #earthquake #tornado
#informatique #paranormal #cinema #news',

'UFO over Brasil, Balneario Camburiu. »@ovnisvideoscom, all the news you will love ! »Follow:
#ovnisvideoscom P Contact: ovnisvideos.news@gmail.com »Shop: @ovnisvideosshop »Website:
www.ovnis-videos.comP#ovnisvideoscom #ufology #ufos #ovnis #aliens #extraterrestre #space #spaceships
#universe #asteroides #mars # spacex #elonmusk #nasa #esa #sciences #tesla #nature #tech #futuristic
#robotics #bostondynamics #tsunami #storm #earthquake #tornado #informatique #paranormal #cinema
#news',

'UFO over Brasil, Balneario Camburiu. »@ovnisvideoscom, all the news you will love ! »Follow:
#ovnisvideoscom P Contact:\xa0ovnisvideos.news@gmail.com\xaO» Shop: @ovnisvideosshop
P Website:\xaOwww.ovnis-videos.comP#ovnisvideoscom #ufology #ufos #ovnis #aliens #extraterrestre
#space #spaceships #universe #asteroides #mars # spacex #elonmusk #nasa #esa #sciences #tesla #nature
#tech #futuristic #robotics #bostondynamics #tsunami #storm #earthquake #tornado #informatique
#paranormal #cinema #news',

'UFO over Brasil, Balneario Camburiu. »@ovnisvideoscom, all the news you will love ! »Follow:;
#ovnisvideoscom PContact: ovnisvideos.news@gmail.com »Shop: @ovnisvideosshop »Website:
www.ovnis-videos.comP#ovnisvideoscom #ufology #ufos #ovnis #aliens #extraterrestre #space #spaceships
#universe #asteroides #mars # spacex #elonmusk #nasa #esa #sciences #tesla #nature #tech #futuristic
#robotics #bostondynamics #tsunami #storm #earthquake #tornado #informatique #paranormal #cinema
#news',

" . UFO over Brasil, Balneario Camburiu. »@ovnisvideoscom, all the news you will love !
>Fol|ow #ovnlswdeoscom P Contact: ovnisvideos.news@gmail.com »Shop: @ovnisvideosshop P> Website:
www.ovnis-videos.comP#ovnisvideoscom #ufology #ufos #ovnis #aliens #extraterrestre #space #spaceships
#universe #asteroides #mars # spacex #elonmusk #nasa #esa #sciences #tesla #nature #tech #futuristic
#robotics #bostondynamics #tsunami #storm #earthquake #tornado #informatique #paranormal #cinema
#news"]),

(‘first image black hole',
['First image of black hole . . . .. - - - - - - Follow us _ - @akash._.astro. . ...

@akash._.astro @akash._.astro @akash._.astro . - - e -
#blackholeflrstlmage #black #nhole #blackhole #astronaut #astronomy #astronomylover #cosmose #cosmology
#space #universe #nasa #iss #solarsystem #milkyway #blackhole #blackhole @nasa @iss @esa_earth
@europeanspaceagency @ spacex ',

'#admin777 #science #spacetime #spacecraft #spacebuns #sciencememes #scientist #blackholes #black
#realblackholeimage #realblackhole #isro #NASA #quantum @ spacex @nasa @isroindiaofficial’,

'This is the first image of a black hole. Simply beautiful ©@©® #astronomy #astronomyfacts #space
#blackhole #2019 #world #new #beautiful #facts @astronomypicturesdaily @multiverse_astronomer
@factrevealed @fact @ spacex ',

'First picture of blackhole #galaxies #space #astronomy #universe #stars #galaxy #cosmos #nasa #science
#hubble #telescope #nebula #astrophysics #planets #earth #solarsystem #blackhole #italy #outerspace # spacex
#astrophotography #italyrt #milkyway #astronaut #astro #nature #star #spaceart #likeforlikes #bhfyp',

‘Black hole image released.... - - - -« -+ - oo v v v e #astronomy #space #astrology #astro #cosmos #nasa
#universe #astrophotography #astrophysics #science #stars #galaxy #astrologia #horoscope #astronomia
#moon #nebula #astrologer #astronaut #astroloji #astros #milkyway #astronomia #astronomie #nightsky
#astrologie #zodiac #astronomi #sky #telescope @ spacex @nasa @europeanspaceagency @astrogeekz
@isro_india @dynamic_science @nasahubble @cosmologylover @astrospace_fact_',

‘@DigitalMedia_LM @elonmusk @mcannonbrookes @elonmusk elon i have tweeted more than 1000 times
to make you know that i have sent a mars mission plan developed by me at @ Tesla @ SpaceX headquarter. |
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hope you have seen this tweet and hope you will review my plan and contact me. #ElonMusk # SpaceX #tesla
@elonmusk please reply',

‘@elonmusk @mcannonbrookes @DigitalMedia_LM @elonmusk elon i have tweeted more than 1000 times
to make you know that i have sent a mars mission plan developed by me at @Tesla @ SpaceX headquarter. |
hope you have seen this tweet and hope you will review my plan and contact me. #ElonMusk # SpaceX #tesla
@elonmusk please reply’,

'‘@elonmusk @elonmusk elon i have tweeted more than 1000 times to make you know that i have sent a
mars mission plan developed by me at @Tesla @ SpaceX headquarter. | hope you have seen this tweet and
hope you will review my plan and contact me. #ElonMusk # SpaceX #tesla @elonmusk please reply’,

‘@elonmusk @techreview @JeffBezos @elonmusk elon i have tweeted more than 1000 times to make you
know that i have sent a mars mission plan developed by me at @ Tesla @ SpaceX headquarter. | hope you
have seen this tweet and hope you will review my plan and contact me. #ElonMusk # SpaceX #tesla
@elonmusk please reply’,

‘@mcannonbrookes @DigitalMedia_LM @elonmusk @elonmusk elon i have tweeted more than 1000 times
to make you know that i have sent a mars mission plan developed by me at @ Tesla @ SpaceX headquarter. |
hope you have seen this tweet and hope you will review my plan and contact me. #ElonMusk # SpaceX #tesla
@elonmusk please reply1)],

[(‘landed spacex falconheavy arabsat',

[CONFIRMED!!! PROP LOAD UNDERWAY. #FalconHeavy # SpaceX First stage RP-1 (rocket grade
kerosene) loading should now be underway if SpaceX is targeting liftoff at the opening of the window. #
SpaceX #Arabsat6A #FalconHeavy’,

'It’s happening CONFIRMED!!! PROP LOAD UNDERWAY. #FalconHeavy # SpaceX ',

'Espectacular transmision en vivo WATCH LIVE: SpaceX will launch and recover the most powerful
rocket in the world! -One launch -Three landings -28 engines Launch set for 5:35 p.m. CDT. Falcon Heavy
ARABSAT-6A,

'Direito do espaco! WATCH LIVE: SpaceX will launch and recover the most powerful rocket in the world!
-One launch -Three landings -28 engines Launch set for 5:35 p.m. CDT. Falcon Heavy ARABSAT-6A',

"Today’s view! © #FalconHeavy #ArabSat6A # SpaceX ',

'Here we go! CONFIRMED!!! PROP LOAD UNDERWAY. #FalconHeavy # SpaceX ',

'@WATCH LIVE: SPACEX FALCON HEAVY! Launches ARABSAT 6A @Kennedy Space Cen...
https://youtu.be/hn5ugwolOhw via @YouTube @ SpaceX # SpaceX #FalconHeavy #ARABSAT6ALaunch’,

T+3:42. MVAC Ignition! #Arabsat6A #FalconHeavy # SpaceX ',

'Ok, day 2, today is the day ©© #falconheavy# SpaceX #kenedyspacecenter@diegowph#®,

'3 CAMRWSD AO VIVO QUE TESAO #Arabsat6A #FalconHeavy # SpaceX T+2 Minutes. Stage 1
propulsion and telemetry looks healthy. Coming up on Booster Engine Cutoff! #Arabsat6A #FalconHeavy #
SpaceX 1),

(‘spacex falcon heavy launch’,

['2 minutes to launch. Falcon Heavy launch webcast is live— http:// spacex .com/webcast',

'About 6 minutes til launch # Falcon Heavy launch webcast is live— http:// spacex .com/webcast',

'Big launch Falcon Heavy launch webcast is live— http:// spacex .com/webcast’,

'5 minutes Falcon Heavy launch webcast is live— http:// spacex .com/webcast',

'Live. Falcon Heavy launch webcast is live— http:// spacex .com/webcast',

'Second Falcon Heavy launch in just over an hour https://www. spacex .com/webcast',

'isso foi divertido LIVE NOW: Watch the @ SpaceX Falcon Heavy rocket launch a telecommunications
satellite, dubbed Arabsat 6A, into a geosynchronous orbit. This will be the second flight of the Falcon Heavy
following its debut last February. https://wired.trib.al/TEKi4UJ https://www.pscp.tv/w/b3-
4e]E50Dg2NXwxWXBLa3ZPZ1FnTnhgzBD3EsjYa34RbkoxsNalUy5gRmHQ87CyZ-fdgy6zQik=',

'WHEEEEEE! Falcon Heavy launch webcast is live— http:// spacex .com/webcast’,

T- 6 min Falcon Heavy launch webcast is live— http:// spacex .com/webcast',

'# Falcon Heavy launch webcast is live— http:// spacex .com/webcast']),

(‘falcon heavy side boosters',

[ Three rockets up. Three rockets land. A #HatTrick for @ SpaceX and @elonmusk’,

‘They Freakin DID IT! All three landed! @elonmusk @ SpaceX HOLY FREAKIN COW!',

‘Congrats @elonmusk and @ SpaceX for all 3 boosters landing safely’,

‘Congrats on three recovered boosters @ SpaceX @elonmusk !,

‘@elonmusk @ SpaceX @NASA Can we have the center core landing video?',

'Congrats @ SpaceX @elonmusk for landing all 3 boosters @',

'Synchronised landing of the boosters of the @ SpaceX #FalconHeavy. Just awesome...",

'‘@jack_p @ SpaceX That was insane! And they got the main core too!’,



https://youtu.be/hn5ugwoIOhw
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"Elon Musk calls Jeff Bezos a ‘copycat' on Twitter, for launching satellites Jeff Bezos reportedly hired a
SpaceX executive to run Amazon's internet satellite project after Elon Musk fired him.
https://cnb.cx/2Ksigm4”,

" Elon Musk calls Jeff Bezos a 'copycat' on Twitter, for launching satellites Jeff Bezos reportedly
hired a SpaceX executive to run Amazon's internet satellite project after Elon Musk fired him.
https://cnb.cx/2Kr4Si9"])],

[('landing ccafs alarms spacex arabsat’,

[This is insanely cool. Looks like something from a Sci fi movie **NEW: SpaceX Falcon Heavy rocket
delivers the Arabsat-6A satellite to space... and then sticks the landing with all rocket boosters back on earth to
be used again in the future. @OANN @ SpaceX #FalconHeavy # SpaceX ',

'theresacross # SpaceX #FalconHeavy #Arabsat6A #ElonMusk’,

‘theresacross # SpaceX #Falconheavy #Arabsat6A #ElonMusk’,

'RT AccuAstronomy: Liftoff! # SpaceX #FalconHeavy #ArabSat6A',

" to vytvorilo jakysi vzhled Sipky (téleso se pohyboval zprava doleva a postupné se zvétSovalo). V zivoté
jsem nikdy nic podobného nevid€l, bylo to fakt zvlastni a jednoznaéné uchvatné predstaveni! #soneva
#discoversoneva #maledives #nighsky #milkyway #falcon9 # spacex #stargazing #universe #comet #rocket
#arabsat #enjoy #unique #epic #astronomy #satellite #experience #visitsoneva #visitmaledives #vesmir #stars
#hvezdy #astronomie #raketa #kometa #twanight #canonphotography A rocket "comet™ in the Maledivean
skies / Uméla kometa na maledivském nebt',

' SpaceX lands all three Falcon Heavy rocket boosters for the first time ever.. \u2066 @elonmusk\u2069
\u2066 @ SpaceX\u2069 #FalconHeavy https://www.theverge.com/2019/4/11/18305112/ spacex -falcon-
heavy-launch-rocket-landing-success-failure',

"LIFTOFF of SpaceX 's Falcon Heavy Block 5 rocket with the Arabsat-6A! # SpaceX #FalconHeavy
#Arabsat6A",

@ SpaceX is targeting TODAY for a Falcon Heavy launch of the Arabsat-6A satellite. The launch
window opens at 6:35 p.m. EDT and closes at 8:31 p.m. EDT. The satellite will be deployed approximately 34
minutes after liftoff. @45thSpaceWing',

'RT @SpaceXUpdates: T+29:00. SECO-2! #Arabsat6A #FalconHeavy # SpaceX ',

'‘@elonmusk # SpaceX #Badass #FalconHeavy #MuskDeliversAgain'),

(‘spacex falcon heavy rocket',

['https://maobile.twitter.com/business/status/1116480175066296321 SpaceX launched its massive Falcon
Heavy rocket on its first mission for a paying customer https://bloom.bg/2KiXkeA',

'@CNNBusiness https://mobile.twitter.com/business/status/1116480175066296321 SpaceX launched its
massive Falcon Heavy rocket on its first mission for a paying customer https://bloom.bg/2KtXkeA',

"Falcon Heavy, @ SpaceX 's Giant Rocket, Launches Into Orbit, and Sticks Its Landings
https://www.nytimes.com/2019/04/11/science/falcon-heavy-launch- spacex .html",

'Falcon Heavy, @ SpaceX ’s Giant Rocket, Launches Into Orbit, and Sticks Its Landings! Beautiful.
https://nyti.ms/2X7jPHL’,

'Soxavat Dadasov https://youtu.be/nqOU2CGeAvk SPACEX FALCON HEAVY Launch Plus Booster
Landings',

'In case you missed it/don’t live in Florida How incredible is this!? What a launch! Read:
at.wftv.com/2UosBUL SpaceX launches Falcon Heavy rocket',

'On November 11th, the first commercial mission of @ SpaceX #FalconHeavy successfully launched the
Arabsat-6A satellite. The biautifull return of pair outer boosters and the center core soft landing on OCISLY is
the true work of modern art @elonmusk Credit: Nathan Barker/Ben Cooper’,

"The shit @ SpaceX is doing is straight out of science fiction. | will never get tired of watching this. Falcon
Heavy’s side boosters land on Landing Zones 1 and 2',

‘https://www.youtube.com/watch?v=nqOU2CGeAvk&t=12s SPACEX FALCON HEAVY Launch Plus
Booster Landings',

‘https://www.facebook.com/LinkObservatory/videos/770423190025049/ SpaceX Falcon Heavy Two
Booster Landings + Sonic BOOM ),

(‘falcon heavy side boosters',

['Dotty Winterburn The point is that there's nothing an expendable F9 can do that a reusable FH cannot
do. Or am | wrong about that?",

'‘@elonmusk @iamrishvan @ spacex electrolisis with solar and wind energy can be cheaper oxigen
hidrogen’,

"We would rather Palestinians just to be clear &,

'@phazah @skiplacombe @ SpaceX @Tesla @elonmusk 800 E© This guy said
"the government serves the people™,



https://www.theverge.com/2019/4/11/18305112/%3Cb%3Espacex%3C/b%3E-falcon-heavy-launch-rocket-landing-success-failure',
https://www.theverge.com/2019/4/11/18305112/%3Cb%3Espacex%3C/b%3E-falcon-heavy-launch-rocket-landing-success-failure',
https://bloom.bg/2KtXkeA',
https://mobile.twitter.com/business/status/1116480175066296321/r/n%3Cb%3ESpaceX%3C/b%3E
https://bloom.bg/2KtXkeA',
https://www.nytimes.com/2019/04/11/science/falcon-heavy-launch-%3Cb%3Espacex%3C/b%3E.html%22,
https://www.nytimes.com/2019/04/11/science/falcon-heavy-launch-%3Cb%3Espacex%3C/b%3E.html%22,
https://nyti.ms/2X7jPHL',
https://nyti.ms/2X7jPHL',
https://youtu.be/nqOU2CGeAvk/r/n%3Cb%3ESPACEX%3C/b%3E
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'‘@elonmusk @CNET What a day for humanity @ SpaceX and @elonmusk so happy to be alive to see this!
#n,

‘@elonmusk @techreview @JeffBezos Without reusable rockets ... @blueorigin has no chance against @
SpaceX ',

"@elonmusk @ SpaceX Congratulations @elonmusk & @ SpaceX , | missed the Apollo stuff being born in
'70, missed school for the 1st shuttle launches but now bask in the literal glow of your reusable rocket tech.
Awesome to watch the livestream w/ my 11 yr old, tears running down my face, total joy.",

‘@elonmusk @ SpaceX @NASA T legitimately thought y’all hate each other',

‘@John_Gardi @mayemusk @ SpaceX @elonmusk Think of the money saved.',

‘@Erdayastronaut @JacksonLeibach @ SpaceX @elonmusk I just ordered this print. Hang tough, Tim.])],

[(‘spacex falcon heavy launch’,

[Joey Beatty CorY BeattY Amber Leigh Teresa Beatty Congratulations again to the men and women of the
45th Space Wing and SpaceX . We had three successful booster landings with some beautiful sonic booms!
#PremierGatewaytoSpace #FalconHeavy Dual Booster Landing',

'Elképeszt6 video az oriasrakéta kilovésérél! Origo Tudomany #OrigoTudomany #rakéta Latvanyos vided a
Falcon Heavy oriasrakéta felbocsatasarél Mindharom gyorsitd rakéta épségben visszatért.
https://www.origo.hu/tudomany/20190412-falcon-heavy-sikeresen-felbocsajtotta-masodik-orias-raketajat-a-
spacex .html?utm_source=fb_origotudomany&utm_medium=whatever&utm_campaign=tudomany’,

'‘Hank Golla Gene Nix We should go to these sometime. Congratulations again to the men and women of the
45th Space Wing and SpaceX . We had three successful booster landings with some beautiful sonic booms!
#PremierGatewaytoSpace #FalconHeavy Dual Booster Landing',

'Chip and Louise Congratulations again to the men and women of the 45th Space Wing and SpaceX . We
had three successful booster landings with some beautiful sonic booms! #PremierGatewaytoSpace
#FalconHeavy Dual Booster Landing',

'Osum! Congratulations again to the men and women of the 45th Space Wing and SpaceX . We had three
successful booster landings with some beautiful sonic booms! #PremierGatewaytoSpace #FalconHeavy Dual
Booster Landing',

'Ken Moffitt Congratulations again to the men and women of the 45th Space Wing and SpaceX . We had
three successful booster landings with some beautiful sonic booms! #PremierGatewaytoSpace #FalconHeavy
Dual Booster Landing',

'Congratulations again to the men and women of the 45th Space Wing and SpaceX . We had three
successful booster landings with some beautiful sonic booms! #PremierGatewaytoSpace #FalconHeavy Dual
Booster Landing',

'Congratulations again to the men and women of the 45th Space Wing and SpaceX . We had three
successful booster landings with some beautiful sonic booms! #PremierGatewaytoSpace #FalconHeavy Dual
Booster Landing’,

'Latvanyos vide6 a Falcon Heavy oriasrakéta felbocsatasarol Mindharom gyorsito rakéta épségben
visszatért. https://www.origo.hu/tudomany/20190412-falcon-heavy-sikeresen-felbocsajtotta-masodik-orias-
raketajat-a- spacex
.html?utm_source=fb_origotudomany&utm_medium=whatever&utm_campaign=tudomany’,

'Ovo mi nikada nece prestati biti impresivno. #( SpaceX Falcon Heavy’s side boosters land on Landing
Zones 1 and 27),

(‘'nasa kennedy space center’,

[ outed a long time ago and are an extension of the Boule Brotherhood and Freemasonry! #freemason
#secretsociety #skullandbones #evangelical #mormon #jehovahswitnesses #nasalies #nasa #flatearth
#researchflatearth #flatasapancake #level #sealevel # spacex #fakex #truth #synagogueofsatan #jesuit
#romancatholic #falsedoctrine #servingsatan #repent #believeinjesuschrist #endtimes #disneyland
#disneyworld #disney #freemason’,

‘And the 3rd. one landed perfectly on a platform in the ocean! Amazing (Y)',

'@ SpaceX lands all 3 #FalconHeavy rocket boosters for the 1st time ever http://bit.ly/2Z4UTCB',

"Yo... Freemasons who you serve again?! GTFO you satanic fcuks!!! #freemason #secretsociety
#skullandbones #evangelical #mormon #jehovahswitnesses #nasalies #nasa #flatearth #researchflatearth
#flatasapancake #level #sealevel # spacex #fakex #truth #synagogueofsatan #jesuit #romancatholic
#falsedoctrine #servingsatan #repent #believeinjesuschrist #endtimes #disneyland #disneyworld #disney’,

‘@techreview @ SpaceX @elonmusk Because disposable rockets were such a burden to our landfills.',

'"To those ‘Watching’.... #freemason #secretsociety #skullandbones #evangelical #mormon
#jehovahswitnesses #nasalies #nasa #flatearth #researchflatearth #flatasapancake #level #sealevel # spacex
#fakex #truth #synagogueofsatan #jesuit #romancatholic #falsedoctrine #servingsatan #repent
#believeinjesuschrist #endtimes #disneyland #disneyworld #disney',



http://bit.ly/2Z4UTCB',
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'Where is everybody??? \U0001f923\U0001f923\U0001f923 #freemason #secretsociety #skullandbones
#evangelical #mormon #jehovahswitnesses #nasalies #nasa #flatearth #researchflatearth #flatasapancake
#level #sealevel # spacex #fakex #truth #synagogueofsatan #jesuit #romancatholic #falsedoctrine
#servingsatan #repent #believeinjesuschrist #endtimes #disneyland #disneyworld #disney’,

'Just sayin’ #freemason #secretsociety #skullandbones #evangelical #mormon #jehovahswitnesses #nasalies
#nasa #flatearth #researchflatearth #flatasapancake #level #sealevel # spacex #fakex #truth
#synagogueofsatan #jesuit #romancatholic #falsedoctrine #servingsatan #repent #believeinjesuschrist
#endtimes #disneyland #disneyworld #disney’,

'‘@OEEL #micdrop #freemason #secretsociety #skullandbones #evangelical #mormon #jehovahswitnesses
#nasalies #nasa #flatearth #researchflatearth #flatasapancake #level #sealevel # spacex #fakex #truth
#synagogueofsatan #jesuit #romancatholic #falsedoctrine #servingsatan #repent #believeinjesuschrist
#endtimes #disneyland #disneyworld #disney’,

\U0001f92a #freemason #secretsociety #skullandbones #evangelical #mormon #jehovahswitnesses
#nasalies #nasa #flatearth #researchflatearth #flatasapancake #level #sealevel # spacex #fakex #truth
#synagogueofsatan #jesuit #romancatholic #falsedoctrine #servingsatan #repent #believeinjesuschrist
#endtimes #disneyland #disneyworld #disney']),

(‘physicsjokes physicsfun physics physicsclass physicist',

['Day:45 #astronaut #astronautlife #space #hawking #stephenhawking #blackhole #physics #astronomy
#astronomyfacts @colchrishadfield @canadianspaceagency @ spacex @astronautariana
@astrodavids_fanpage @astro_alex_esa @astro_feustel @nasa @nasajscstudents @nasagoddard
@explorenasa @nasajpl @nasa_langley @nasa_marshall @iss @europeanspaceagency @esa_earth #nasa
#europeanspaceagency #canadianspaceagency #earth #science #galileogalilei #alberteinstein #instalike
#instafollow #instagood',

HSPACE. ettt > Follow : @__epic_space__ > Follow: @ __epic _space__ - Follow:
@__epic_space

#star #stars #hubble #science #spacestation#telescope #cosmos
#galaxies#earthfromspace #astronautlife #spacetoday#nature #astronaut #nasa #space #art #earth#planets
#spaceart #supernova #gezegen#galaxy #spacetravel #astronomy #moon#spacegalaxy # spacex #nasa #nasajpl
#spacettgalaxy #photoshop #esa #science',

'Registro feito em 11 de Abril de 2019. #space # spacex #abduction #astronautas #astronauts #universo
#universe #mistery #ufo #ufos #enigma #enigmas #alien #ufosighting #area51#ufo_yorkshire #iluminatis
#astronomy #extraterrestre #extraterrestres #miedo #cosmos #spaceforce #flyingsaucer #flyingdisc
#aliensarereal’,

‘#whitehole #blackhole #blackholes #wormhole #theoreticalphysics #astrophysics #einstein #alberteinstein
#einsteinquotes #physics #space # spacex #astrofacts #theory #astronomy #astronomyfacts #instascience
#science #scienceporn #scienceguy #multiverse #facts #paralleluniverse #blackholesun #quantumphysics
#quantumphysics #flatearthsociety #nasa#",

P #galaxies #space #astronomy #universe #stars #galaxy #cosmos #nasa #science #hubble
#telescope #nebula #astrophysics #planets #earth #solarsystem #moon #art #outerspace # spacex
#astrophotography #sun #milkyway #astronaut #astro #nature #star #spaceart #physics #isro',

'#cosmos #space #universe #astronomy #nasa #science #galaxy #stars #moon #nature #astrophysics #earth
#art #astrophotography #sky #physics #hubble #milkyway #love #photography # spacex #cosmology
#nightsky #solarsystem #nebula #planet #astro #interstellar #planets #bhfyp',

'A proposito, por falar em "buraco negro"... (By the way, speaking in "black hole"...)
#blackhole#buraconegro #spaceflight# spacex
#nasajpl#explore#nasaftesatteso#tspace#thubble#iss#jpl#cosmos#universe#stars#galaxies#nebula#nebulosas#m
oon#vialactea#spaceshuttle#spaceexploration#milkyway’,

"#planets #space #universe #stars #galaxy #astronomy #moon #art #nasa #science #cosmos #solarsystem
#earth #sun #planet #astronaut # spacex #astrophotography #milkyway #mars #hubble #nature #nebula #sky
#astrophysics #photography #love #artist #nightsky #bhfyp’,

"You knew it had to happen. . .. .. #spaceship # spacex #ufo #extraterrestrial #ufosighting #sky #ufos
#space #ufosightings #paranormal #photography #extraterrestre #nasa #ufologia #science #extraterrestrials
#alien #moon #ufology #universe #aliens #ovnis #area51 #bigmac #burger’,

‘Creatures of space \U0001f6f8 @theufogod . . . .. #ovni #abduction #love #science #ufo #areab1 #aliens
#paranormal #et #sky #spacecraft #universo #ufologia #conspiracy #ovnis #ufosighting #extraterrestre
#extraterrestres #ufology #spaceship # spacex #ufos #extraterrestrial #extraterrestrials #universe #alien
#ufosightings #art #nasa #space')],

[(‘spacex falcon heavy landing’,
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['Ingenieria en su maximo esplendor <3 WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape
Canaveral after the successful launch of the company’s first commercial flight, which carried the Arabsat-6A
satellite. The main rocket also successfully touched down on a ship in the Atlantic Ocean.
https://fxn.ws/2X8hBI9 Falcon Heavy boosters return to ground',

"This is so fucking impressive WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape
Canaveral after the successful launch of the company’s first commercial flight, which carried the Arabsat-6A
satellite. The main rocket also successfully touched down on a ship in the Atlantic Ocean.
https://fxn.ws/2X8hBI9 Falcon Heavy boosters return to ground',

'Susan Buckley WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground',

'‘Hurray for Capitalism WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after
the successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The
main rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon
Heavy boosters return to ground,

'‘Remarkable! WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground',

‘We have come a long way. WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral
after the successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite.
The main rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9
Falcon Heavy boosters return to ground',

'‘Unbelievable WOW WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after
the successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The
main rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon
Heavy boosters return to ground',

'its a Telsa WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground',

'‘Sam Stokley WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground',

'WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the successful launch
of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main rocket also
successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy boosters
return to ground']),

(‘'nasa kennedy space center’,

['Superb video #falconHeavy from 10.5 km (6.5 miles) at 120 frames per second. Watch the sound waves
ripple through the smoke (actually mostly steam from the water deluge) & 1 cannot tell you how amazing it is
to see this rocket fly (and land) © @elonmusk @ SpaceX ',

'Fricking awesomeW # # #falconHeavy from 10.5 km (6.5 miles) at 120 frames per second. Watch the
sound waves ripple through the smoke (actually mostly steam from the water deluge) & I cannot tell you how
amazing it is to see this rocket fly (and land) © @elonmusk @ SpaceX ',

‘What a rocket #falconHeavy from 10.5 km (6.5 miles) at 120 frames per second. Watch the sound waves
ripple through the smoke (actually mostly steam from the water deluge) & 1 cannot tell you how amazing it is
to see this rocket fly (and land) © @elonmusk @ SpaceX ',

‘#falconHeavy from 10.5 km (6.5 miles) at 120 frames per second. Watch the sound waves ripple through
the smoke (actually mostly steam from the water deluge) & 1 cannot tell you how amazing it is to see this
rocket fly (and land) © @elonmusk @ SpaceX ',

'WOWW A #falconHeavy from 10.5 km (6.5 miles) at 120 frames per second. Watch the sound waves
ripple through the smoke (actually mostly steam from the water deluge) ¥ | cannot tell you how amazing it is
to see this rocket fly (and land) © @elonmusk @ SpaceX ',

'# #falconHeavy from 10.5 km (6.5 miles) at 120 frames per second. Watch the sound waves ripple
through the smoke (actually mostly steam from the water deluge) & | cannot tell you how amazing it is to see
this rocket fly (and land) @ @elonmusk @ SpaceX ',



https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
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https://fxn.ws/2X8hBI9/nFalcon
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https://fxn.ws/2X8hBI9/r/nFalcon
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"Congratulations to @ SpaceX for the first triple landing ever of the #FalconHeavy rocket! Another
example of why the unique aerospace ecosystem of Southern California offers unparalleled advantages.
Watch SpaceX 's #FalconHeavy rocket lands its center core on a ship for the first time #",

'@ SpaceX https://youtu.be/DPfHHIS50-w AMAZING DAY, CONGRATULATIONS, HUGS FROM
BRAZIL',

'@ SpaceX https://youtu.be/DPTHHIS50-w AMAZING DAY, CONGRATULATIONS Hugs from Brazil',

"How powerfull camaras amazing We're in Florida as SpaceX launches Falcon rocket from NASA's
Kennedy Space Center. https://abcn.ws/2KrGSvqg SpaceX launches Falcon rocket from NASA's Kennedy
Space Center"]),

(‘'nasa today awarded spacex’,

['Follow me @amazingsciencez for more . . #astronomyphotography #astronauts #astrophotography
#alberteinstein #astrophysics #astronomia #alphacentauri #astronomy #astrologymemes #astronomylover
#astronaut #astronomyfacts #astro #astrophoto #astrophytum #astroworld #spacetime #saturn #sweetscience
#spacestation #scientist #sunandmoon # spacex #spacefacts #sciencememes #spaceship #spacecraft #starstuff
#scientists #sciencemuseum’,

" SpaceX starship and starhopper # # # # # # # Follow @trendy_technology_wolf for daily posts.
———————————— Comment your thoughts and tag someone to see this == Source: Unknown
Dm for credit or removal request(No copyright intended). # # # # # # Repost: @justandjustspace #space
#spacecraft #spacetattoo #spacephotography #spaceart #earth #sun #spacepictures #spaceships #spaces
#astronout #spaceships #spaceshuttle #spaceshuttleflight #spacetimez #lightspacetime #spacetime
#nasa#fspacestation#moon #saturn#spacetime .',

'NDGT WP Repost @_astro_mania_ Follow us for more astronomy stuff. Follow -----
(7 @beingastro.astronity ----- (7 @beingastro.astronity ----- (7 @beingastro.astronity -----
(Z@beingastro.astrONity —-------nmm oo e Repost if you love. --------

DM for cheap promotions.
#nasa #quantumphysics #scientist #space #interstellar #milkyway #moon #science #blackhole #elenstem #
spacex #stars #galaxy #rockets #Tesla #sun #hubble #heaven #multiverse #universe #facts #astronomyy
#astrophysics #wormhole #earth #spacetime #quantumphysics #mars #saturn #stephenhawking',

"‘#fmoon# spacex
#nasajpl#explorettnasa#tesattesofspacetastronomy#hubble#iss#jpl#cosmos#universe#stars#galaxiest#tnebula#vi
alactea#tspaceexploration#milkyway#solarsystem#planets#jupiter#saturn#mars#earth#moonlight’,

'Follow us for more astronomy stuff. Repost @_astro_mania_ Follow ----- (z@beingastro.cosmos -----

(7 @beingastro.cosmos ----- (7 @beingastro.cosmos ----- (7 @beingastro.cosmos -
————— Repost if you love. . DM for cheap
promotions. .. .. #nasa #quantumphysics #scientist #space #elonmusk
#milkyway #moon #science #blackhole #eienstein # spacex #stars #galaxy #rockets #Tesla #sun\xa0 #hubble
#heaven #multiverse #universe #facts #astronomyy #astrophysics #wormhole #earth #spacetime
#quantumphysics #mars #saturn #StephenHawking',

Tonights 58% moon ------------- #moon #moon_awards #total _moon #celestronuniverse #celestron
#celestronrocks #youresa #blackhole #space #isro #nasa #csa #esa #jaxa # spacex #elonmusk #nikon
#instagram #canon #canada @moon_awards @celestronuniverse @celestron.iran @youresa @total_moon’,

'Accurate Tilt And Rotation Of Planets - Follow @Astromate - Video By JamesLikesSpace Astrophysicist
in NASA -
#space\xaO#universe\xa0#cosmos\xaO#astrophysics#astroworld\xa0#nightphotography\xaO#photography#astro
nomy\xaO#astrofacts\xaO#science\xaO#nasa\xa0#galaxy#alien\xa0#moon\xaO#astronomer\xaO#astronauts#hub
bletelescope\xaO#hubble\xaO#deepspace\xa0# spacex
#nebula\xa0#milkyway\xaO#eyes\xaO#earth\xa0O#moonlight#constellation\xa0#space #blackhole #m87 #jupiter
#mars',

'Follow @unlock_curiosity for more @ Tags: #astronomy #space #blackhole #astronomyphotography
#spaceship #blackholes #astronomynerd #nasa #blackholereno #astronomyday # spacex
#blackholebodypiercing #astronomyy #spaceships #blackholesun #astronomyfacts #spacejam
#astronomypicturesdaily #spaceman #blackholeusa #astronomylover #art #blackholerods #astronomyclass
#spacetime #stephenhawking @astrogeekz @unlock_curiosity’,

'ASTRONAUT ¥ (3 & #spacefacts #spacecraft # spacex #spacestation #spaceexplorer #spaceexploration
#starship #spacefacts #redplanet #outerspace #interstellar #solarsystem #milkyway #nasa ##nasa #youresa
#astronomy #astronomylover #astronomyfacts #physics #cosmos #mars #space #astronaut #esa #geology
#martian #internationalspacestation #spacetravel #geography #earth',

‘11l SPACE #newworld #space #rover #mission #moon #solarsystem #underground #cinema4d #c4d
#cddrender #rendering #render #renderlovers #3d #future # spacex #nasa #marsianer #astronaut'])],



https://youtu.be/DPfHHls50-w
https://youtu.be/DPfHHls50-w
https://abcn.ws/2KrGSvq/n%3Cb%3ESpaceX%3C/b%3E
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[(‘spacex falcon heavy launch’,

['kyde sme i kyde sa te .... sybirame kapachki :D pylen smgh WATCH: The SpaceX Falcon Heavy’s side
boosters return to Cape Canaveral after the successful launch of the company’s first commercial flight, which
carried the Arabsat-6A satellite. The main rocket also successfully touched down on a ship in the Atlantic
Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy boosters return to ground',

"Tonya Goulette Denise Lynn WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape
Canaveral after the successful launch of the company’s first commercial flight, which carried the Arabsat-6A
satellite. The main rocket also successfully touched down on a ship in the Atlantic Ocean.
https://fxn.ws/2X8hBI9 Falcon Heavy boosters return to ground',

'Roberth Torres Homar WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after
the successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The
main rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon
Heavy boosters return to ground,

‘Julie Doyle Howard WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after
the successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The
main rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon
Heavy boosters return to ground',

'‘Ann Steve Gibbs WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground’,

'Claude Lester WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground',

'‘George Torge WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground',

'‘Never gets oldus WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground',

'Incredible WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground',

'Kim Bever WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to groundT),

(‘spacex loses center core',

['WE WERE ON THE VERGE OF GREATNESS. The core booster from the Falcon Heavy rocket that
launched Thursday from NASA’s Kennedy Space Center in Florida tipped over in rough seas after landing on
an offshore drone ship, SpaceX officials said Monday. FULL STORY:
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-
landing/

‘#Mondays #mondaysbelike The core booster from the Falcon Heavy rocket that launched Thursday from
NASA’s Kennedy Space Center in Florida tipped over in rough seas after landing on an offshore drone ship,
SpaceX officials said Monday. FULL STORY': https://spaceflightnow.com/2019/04/15/falcon-heavy-core-
booster-lost-in-rough-seas-after-drone-ship-landing/',

‘Nooo :( The core booster from the Falcon Heavy rocket that launched Thursday from NASA’s Kennedy
Space Center in Florida tipped over in rough seas after landing on an offshore drone ship, SpaceX officials
said Monday. FULL STORY: https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-
rough-seas-after-drone-ship-landing/’,

'‘Oops The core booster from the Falcon Heavy rocket that launched Thursday from NASA’s Kennedy
Space Center in Florida tipped over in rough seas after landing on an offshore drone ship, SpaceX officials
said Monday. FULL STORY: https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-
rough-seas-after-drone-ship-landing/’,



https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
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'Oops... You only had one job! \U0001f937\U0001f926 The core booster from the Falcon Heavy rocket that
launched Thursday from NASA’s Kennedy Space Center in Florida tipped over in rough seas after landing on
an offshore drone ship, SpaceX officials said Monday. FULL STORY:
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-
landing/

"Too bad. The core booster from the Falcon Heavy rocket that launched Thursday from NASA’s Kennedy
Space Center in Florida tipped over in rough seas after landing on an offshore drone ship, SpaceX officials
said Monday. FULL STORY: https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-
rough-seas-after-drone-ship-landing/’,

"The core booster from the Falcon Heavy rocket that launched Thursday from NASA’s Kennedy Space
Center in Florida tipped over in rough seas after landing on an offshore drone ship, SpaceX officials said
Monday. FULL STORY:: https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-
seas-after-drone-ship-landing/,

'@ The core booster from the Falcon Heavy rocket that launched Thursday from NASA’s Kennedy Space
Center in Florida tipped over in rough seas after landing on an offshore drone ship, SpaceX officials said
Monday. FULL STORY:: https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-
seas-after-drone-ship-landing/',

'@®E The core booster from the Falcon Heavy rocket that launched Thursday from NASA’s Kennedy
Space Center in Florida tipped over in rough seas after landing on an offshore drone ship, SpaceX officials
said Monday. FULL STORY: https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-
rough-seas-after-drone-ship-landing/’,

‘Nooooooo The core booster from the Falcon Heavy rocket that launched Thursday from NASA’s Kennedy
Space Center in Florida tipped over in rough seas after landing on an offshore drone ship, SpaceX officials
said Monday. FULL STORY: https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-
rough-seas-after-drone-ship-landing/'),

(‘center core falcon heavy',

['It landed on its drone ship, but the ocean was too rough to keep it there.
https://lwww.theverge.com/2019/4/15/18311945/ spacex -falcon-heavy-center-core-drone-ship-rough-ocean
SpaceX loses the center core of its Falcon Heavy rocket due to choppy seas It landed on its drone ship, but
the ocean was too rough to keep it there.',

'‘Mais detalhes aqui: https://www.theverge.com/2019/4/15/18311945/ spacex -falcon-heavy-center-core-
drone-ship-rough-ocean SpaceX loses the center core of its Falcon Heavy rocket due to choppy seas It
landed on its drone ship, but the ocean was too rough to keep it there.",

'https://www.theverge.com/2019/4/15/18311945/ spacex -falcon-heavy-center-core-drone-ship-rough-ocean
SpaceX loses the center core of its Falcon Heavy rocket due to choppy seas It landed on its drone ship, but
the ocean was too rough to keep it there.',

‘https://www.theverge.com/2019/4/15/18311945/ spacex -falcon-heavy-center-core-drone-ship-rough-
ocean?fbclid=IWAR1IrULCTZyNAUG1waG42TNpzhvExxvG-EfztKNE3UgGfounFdpxIgWiFOo SpaceX
loses the center core of its Falcon Heavy rocket due to choppy seas It landed on its drone ship, but the ocean
was too rough to keep it there.",

‘https://www.google.com/amp/s/iwww.theverge.com/platform/amp/2019/4/15/18311945/ spacex -falcon-
heavy-center-core-drone-ship-rough-ocean SpaceX loses the center core of its Falcon Heavy rocket due to
choppy seas It landed on its drone ship, but the ocean was too rough to keep it there.',

'‘Condolences to @ SpaceX / @elonmusk. The Ocean has a really bad habit of "not caring very much." |
hope "Of Course | Still Love You" has minimal damage, but better loss of booster than loss of life for a crew.
Smooth sailing on future recoveries. SpaceX loses the center core of its Falcon Heavy rocket due to choppy
seas https://www.theverge.com/2019/4/15/18311945/ spacex -falcon-heavy-center-core-drone-ship-rough-
ocean?utm_campaign=theverge&utm_content=chorus&utm medium=social&utm_source=twitter",

‘Simplesmente fascinante!!! Eu adoraria ver isso ao vivo! ~~~ Credits: @istvan.berenyi.92
@istvan.berenyi.92 #repost with @make_repost « - -« #universe #cosmos #astrophysics #astroworld #
nightphoto graphy #photography #astron #astrofacts #science #nasa #galaxy #alien #moon #astronomer
#astronauts #hubbletelescope #hubble #deepspace # spacex #nebula #milkyway #astronomy
@anamariaocosta @istvan.berenyi.92 @robe_campelo @sofiaccampelo’,

'‘Melhor ASMR. Tired of screaming nerds RUINING your ROCKET VIDEQOS? For @ SpaceX
#FalconHeavy #Arabsat6A | placed a mic away from all the commentary to capture the sound of raw power.
The headphone warning is no joke. KSA and @ NASASpaceflight not responsible etc etc
https://youtu.be/76lwaWDOVrY",



https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/'%5d),
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/'%5d),
https://www.theverge.com/2019/4/15/18311945/%3Cb%3Espacex%3C/b%3E-falcon-heavy-center-core-drone-ship-rough-ocean/r/n%3Cb%3ESpaceX%3C/b%3E
https://www.theverge.com/2019/4/15/18311945/%3Cb%3Espacex%3C/b%3E-falcon-heavy-center-core-drone-ship-rough-ocean/r/n%3Cb%3ESpaceX%3C/b%3E
https://www.theverge.com/2019/4/15/18311945/%3Cb%3Espacex%3C/b%3E-falcon-heavy-center-core-drone-ship-rough-ocean?utm_campaign=theverge&utm_content=chorus&utm_medium=social&utm_source=twitter%27,
https://www.theverge.com/2019/4/15/18311945/%3Cb%3Espacex%3C/b%3E-falcon-heavy-center-core-drone-ship-rough-ocean?utm_campaign=theverge&utm_content=chorus&utm_medium=social&utm_source=twitter%27,
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'O primeiro site a postar a noticia: https://www.theverge.com/2019/4/15/18311945/ spacex -falcon-heavy-
center-core-drone-ship-rough-ocean SpaceX loses the center core of its Falcon Heavy rocket due to choppy
seas It landed on its drone ship, but the ocean was too rough to keep it there.’,

'What knowledge have you gained? \U0001f6f8 @theufogod . . . .. #science #ovnis #aliens #space #love
#ufosightings #art #extraterrestre #et #nasa #areab1 #spacecraft #ufos # spacex #extraterrestrials #ufo #alien
#ovni #ufology #sky #conspiracy #extraterrestrial #universe #abduction #ufosighting #paranormal #spaceship
#ufologia #extraterrestres #universo)],

[(‘falcon heavy center core’,

['Pretty impressive WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground',

‘pretty cool.... WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground',

‘This is really cool to watch. WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral
after the successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite.
The main rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9
Falcon Heavy boosters return to ground',

'IMpressive... 49 WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground',

'‘Now that is cool! WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground',

'Cool! WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the successful
launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main rocket also
successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy boosters
return to ground',

"This is just cool!!! WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the
successful launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main
rocket also successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy
boosters return to ground',

'WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the successful launch
of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main rocket also
successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy boosters
return to ground',

'Cool. WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the successful
launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main rocket also
successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy boosters
return to ground,

'So cool WATCH: The SpaceX Falcon Heavy’s side boosters return to Cape Canaveral after the successful
launch of the company’s first commercial flight, which carried the Arabsat-6A satellite. The main rocket also
successfully touched down on a ship in the Atlantic Ocean. https://fxn.ws/2X8hBI9 Falcon Heavy boosters
return to ground'),

(‘spacex falcon heavy booster’,

[@USNorthernCmd @ SpaceX @CityofCOS @elonmusk Pic #2 No longer a mystery if he cups the balls
when giving you the shaft.’,

‘Amazing launch and landing today @ SpaceX #FalconHeavy',

‘@elonmusk The @ SpaceX \' drone ships should be renamed to "Falling in Love™,

‘@elonmusk @ SpaceX sent a rocket into to space, successfully landed all 3 rocket boosters upright then
lost the center core booster due to waves. A reminder how powerful nature is. Still, amazing footage from the
landings.',

'‘Amazing @ SpaceX rocket landing!!! # SpaceX #FalconHeavy #yeahright @HighersideChats
@Grimerica https://youtu.be/0IMOWuBnyA4 via @YouTube',



https://www.theverge.com/2019/4/15/18311945/%3Cb%3Espacex%3C/b%3E-falcon-heavy-center-core-drone-ship-rough-ocean/r/n%3Cb%3ESpaceX%3C/b%3E
https://www.theverge.com/2019/4/15/18311945/%3Cb%3Espacex%3C/b%3E-falcon-heavy-center-core-drone-ship-rough-ocean/r/n%3Cb%3ESpaceX%3C/b%3E
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/r/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://fxn.ws/2X8hBI9/nFalcon
https://youtu.be/0lM0WuBnyA4
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'@abbygarrettX @elonmusk @ SpaceX @EmreKelly @lorengrush @SpaceXTrip @Grimezsz
@Erdayastronaut @OCISLY Droneship @FalconGridFin @FHeavyBooster @F9FaultyFairing @Irocket Child
Leash for bad rocket. &,

' Briefing; Sudan, Algeria celebrate end of dictators; Aspen, Investec, Absa gain; SpaceX seeks $500m;
Goldman profits reverse. - Rational Perspective - Omny.fm Last week’s ousting of Sudan’s supposed
president for life, 75 year old Omar al-Bashir, is ushering in a raft of new democratic freedoms. Despite the
controversy that surrounds his erratic actions at electric car maker Tesla, South African born and raised
entrepreneur Elon Musk still possesses p...",

'‘Another live @ SpaceX launch? https://youtu.be/DPfHHIS50-w/,

'CRS-8 first stage landing | @elonmusk @ SpaceX ',

‘#FalconHeavy booster landing from CCAFS. Car alarms and all! # SpaceX #Arabsat6AT),

(‘'nasa highlights science spacex’,

[— Hjtstona? Vai jus, lidzu, var&tu ar nakamo reisu atsatit pelu slazdu? — Kas noticis? — Nu, ka lai to
labak pasaka... Mice aboard the International Space Station Behavior of mice aboard the International Space
Station 20 female mice were transported to the International Space Station by SpaceX CRS-4 Dragon ...
https://youtu.be/q7lgj3az8dU’,

"The forecasted $3.7 billion cumulative revenue from >10,000 laser communication terminals to be
delivered over the 2018-2028 period will be largely driven by #megaconstellations featuring inter-satellite
links, such as @ SpaceX ’ #Starlink and @Telesat’s LEO, @NSRMurugan expects. Optical satcom demand
expected to drive a $3.7 billion cumulative opportunity for laser terminal manufacturing.
http://ow.ly/glu250arLil #NSRinsights #0OSC @NSRMurugan’,

"@JohnnaCriderl @28delayslater @NORADCommand @ SpaceX @CityofCOS @elonmusk
@VonNorman @profgalloway It's probably still not 'grown up' enough for him though &",

"Don't think the barge has much of a hill to retract into.",

'‘@elonmusk @theRedding @Erdayastronaut @elonmusk you may think this is a spam or a prank but elon i
have really send you a letter at @ Tesla and @ SpaceX headquarter . | have send you a small mars mission
plan developed by me. Elon please have a look at my letter Elon the letter adresses “to elon musk” in the
envelop.?',

'‘@elonmusk @theRedding @Erdayastronaut @elonmusk you may think this is a spam or a prank but elon i
have really send you a letter at @ Tesla and @ SpaceX headquarter . | have send you a small mars mission
plan developed by me. Elon please have a look at my letter Elon the letter adresses “to elon musk” in the
envelop.”’,

'‘@elonmusk @theRedding @Erdayastronaut @elonmusk you may think this is a spam or a prank but elon i
have really send you a letter at @ Tesla and @ SpaceX headquarter . | have send you a small mars mission
plan developed by me. Elon please have a look at my letter Elon the letter adresses “to elon musk” in the
envelop.!,

'l think these mice are having much more fun then | am.
\U0001f923\U0001f923\U0001f923\U0001f923\U0001f923\U0001f923 Mice aboard the International Space
Station Behavior of mice aboard the International Space Station 20 female mice were transported to the
International Space Station by SpaceX CRS-4 Dragon ...
https://www.youtube.com/attribution_link?a=tl7quLSjArA&u=/watch?v=q7lgj3aZz8dU&feature=share’,

'Grab your dream phone from us today! Why buy from us? 1.Free glass protection 2.Free iCloud setup
3.Free delivery 4.12 month warranty 5.Discountable prices Updated iPhone Prices(2019): «IPhone 6s +
128gb@Ksh.49,000@ «iPhone 6s 64gb@Ksh.36,000 *iPhone 6 64gb @Ksh.29,000 «iPhone 6 +128gb
@Ksh.43,500 «iPhone 7+ 128gb@Ksh.64,000 «iPhone 8+ 64gb @Ksh.78,000 #applewatch #apple
#applestore #xsmax#iphone #iphonexs #iphonex #iphonekenya #buyiphonekenya nairobikenya
#nairobi#tvsaleskenya#mombasa #naivasha #kakamega #excellencesimplydelivered#iphonexr #iphonegang
#iphonekenya #nairobi #nightlife #goodtime #goodvibesonly #itunes#vsco #vscocam#huawei #nyc
#nairobi#techies# spacex #tesla #microsoft #kenya',

'‘Mice aboard the International Space Station Behavior of mice aboard the International Space Station 20
female mice were transported to the International Space Station by SpaceX CRS-4 Dragon ...
https://lwww.youtube.com/attribution_link?a=I1ts9PD6a7M&u=/watch?v=q7lgj3az8dU&feature=share'])],

[(‘spacex falcon heavy booster',

['Cheese Balls Tossed with special Shanghai Sauce% . . . .. Try out the Signature dish of SpiceLounge
Malad - TheRock . ........... Presentation - 5/5. . ... Taste - 4/5. ... Value for money 4/5. . ...
#thecrazyindianfoodie #mumbaifoodlovers #mumbai_ig #happydays #loveveg #mouthwatering #yummy
#lovefoodforever #socials #Mumbaiblogger #foodieforlife #followblog #foodblogging #foodorgasm #foodie
#foodiegram #munchies #bloggerforlife #bloggingcommunity #specialdish #curlytales #blogpage
#bloggerstyle #blog #curlytales #vegetarian #rolls #starter . . . .. @spiceloungebyke @bykehotels



http://ow.ly/qlu250qrLi1
http://ow.ly/qlu250qrLi1
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@thefoodieengineers @thecrazyindianfoodie @mumbaifoodscenes @mumbaifoodie @curly.tales
@mumbaifoodjunkie @ spacex @thecrazyindianfoodie @mumbaifoodie @thisismumbaii @curly.tales
@thebykesuraj @spiceloungebyke',

'Klik http://vit. me/tw777 Kunci Berita Terkini: Inti Roket Falcon Heavy SpaceX Jatuh di Samudera
Atlantik
http://cnn.id/387093?utm source=twitter&utm medium=0a&utm content=cnnindonesia&utm campaign=cm
ssocmed'

'Impressive! Falcon Heavy’s side boosters land perfectly on Landing Zone 1 & 2 #i Credit: SpaceX ',

'Falcon Heavy’s side boosters land perfectly on Landing Zone 1 & 2 #\¥ Credit: SpaceX ',

‘No slacking in the pace of development, no daylight between vision and execution. HUZZAH, SpaceX!
SpaceX preps second $500M fundraiser as Starlink & Starship make progress According to regulatory
documents seen by Prime Unicorn Index, SpaceX finished a $500M funding round begun in December 2018
and kicked off a second campaign seeking an additional $500M earlier this month. Altogether, SpaceX
appears to be on track to secure $1 billion in fresh capital in the last ... https://www.teslarati.com/ spacex -new-
funding-starship-starlink/',

\U0001f923% SpaceX Finally Landed Their Falcon Heavy Booster on a Ship, Only For It to Topple Over
The road to reusable space rockets was always going to be a bumpy one, such are the technical challenges
involved. SpaceX has been making excellent progress, but just had its latest bump — having its central Falcon
Heavy booster fall over in choppy https://www.sciencealert.com/ spacex -finally-landed-their-falcon-heavy-
booster-on-a-ship-only-for-it-to-topple-over’,

'‘Sad SpaceX Finally Landed Their Falcon Heavy Booster on a Ship, Only For It to Topple Over The road
to reusable space rockets was always going to be a bumpy one, such are the technical challenges involved.
SpaceX has been making excellent progress, but just had its latest bump — having its central Falcon Heavy
booster fall over in choppy https://www.sciencealert.com/ spacex -finally-landed-their-falcon-heavy-booster-
on-a-ship-only-for-it-to-topple-over',

' SpaceX Finally Landed Their Falcon Heavy Booster on a Ship, Only For It to Topple Over The road to
reusable space rockets was always going to be a bumpy one, such are the technical challenges involved.
SpaceX has been making excellent progress, but just had its latest bump — having its central Falcon Heavy
booster fall over in choppy https://www.sciencealert.com/ spacex -finally-landed-their-falcon-heavy-booster-
on-a-ship-only-for-it-to-topple-over',

' SpaceX Finally Landed Their Falcon Heavy Booster on a Ship, Only For It to Topple Over The road to
reusable space rockets was always going to be a bumpy one, such are the technical challenges involved.
SpaceX has been making excellent progress, but just had its latest bump — having its central Falcon Heavy
booster fall over in choppy https://www.sciencealert.com/ spacex -finally-landed-their-falcon-heavy-booster-
on-a-ship-only-for-it-to-topple-over/amp?__twitter_impression=true’,

' SpaceX Finally Landed Their Falcon Heavy Booster on a Ship, Only For It to Topple Over The road to
reusable space rockets was always going to be a bumpy one, such are the technical challenges involved.
SpaceX has been making excellent progress, but just had its latest bump — having its central Falcon Heavy
booster fall over in choppy https://www.sciencealert.com/ spacex -finally-landed-their-falcon-heavy-booster-
on-a-ship-only-for-it-to-topple-over']),

('nasa asks spacex’,

[‘“Earth & Moon Revolution . . . & For more follow: @multiverse8 @& . ..
#astrophysics #astronomy #quantumphysics #multiverse
#astrobiology #science #stars #picoftheday #darkmatter #astronomia #galaxy #moon #astrophotography
#universe #cosmos #cosmology # spacex #physics #spacetime #blackhole #star #nebula #solarsystem
#interstellar #astronaut #planet #nasa #constellation #space #mars',

'Follow @cosmostimez for more. #space #spacetime #spacebuns #spacetimez #spaceconcepts # spacex
#spacefacts #cosmology #cosmos #cosmologist #cosmostimez #astronomy #astronomyfacts #astro
#astromania #astrophysics #astroworld #astrogeek #astronomyfacts #astros #physics #physicist #scientist
#science #einstein #einsteinquotes #newton #stephenhawking #neildegrassetyson #',

' #youresa #vialactea #photooftheday #spacephotography
#moon #stars #galaxy #nasa #cosmos #milkyway #outerplaces #astronomy #astrophotography #astronomia
#nebula #boanoite # spacex #ciencia #neutronstar #pulsar #iss #fisicos #astrofisica #telescopio #space
#solarsystem #astronaut #cosmic #cosmologia #universo',

‘#timespace #spacetime #lightspeed #space #spacefacts #physics #astrophysics #theoreticalphysics
#quantumphysics #formula #physicsfun #physicsclass #physicsnotes #particlephysics #physicslab
#astronomylover #astronomyfacts # spacex #einstein #alberteinstein #equation #equations #blackhole
#blackholes #funfacts #funfact #factsloQ #science #instascience',



http://vlt.me/tw777
http://cnn.id/387093?utm_source=twitter&utm_medium=oa&utm_content=cnnindonesia&utm_campaign=cmssocmed%27,
http://cnn.id/387093?utm_source=twitter&utm_medium=oa&utm_content=cnnindonesia&utm_campaign=cmssocmed%27,
http://cnn.id/387093?utm_source=twitter&utm_medium=oa&utm_content=cnnindonesia&utm_campaign=cmssocmed%27,
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‘#albertenstein #physicist #relativity #quantummechanics #science #quantumtheory #discovery
#photoelectriceffect #space #spacetime #quantumentanglement #quantumgravity #quantumphysics #entangle
#cosmology #universe #space #solarsystem #planet #nobelprize #energy #mass #sciencedocuments #life
#isaac #isaacnewton #newton #StephenHawking # spacex #blackhole',

" by~@space.timez Follow~@space.timez now! . Follow (z@astro_kaustav_2001<> for more...!1T .
#astronomy #cosmology_and_space #cosmos #intersteller #astro #technology #iss #science #physics
#astrophysics #cosmology #quantumphysics #wormhole #nasa #physicsfun #isro #universe # spacex #follow
#instagram #earth #blackhole #insta #relativity #astrophotography #bigbang #facts #facts12 #maths
#sciencememe @space.timez @astro_kaustav_2001",

'Follow @cosmostimez . #space #spacetimez #spacetime #spaceconcepts #spacefacts #spacebuns # spacex
#cosmos #cosmology #cosmostimez #cosmosflower #cosmologist #physicist #physics #physicsfacts
#astromania #astroworld #science #scientist #blackhole #einstein #einsteinquotes #stephenhawkin
#stephenhawking #neildegrassetyson’,

- Carl Sagan & . . .

#Carlsagan#billionsandbillions#cosmos#love#life#tfamily#lovelife#lovefamil y#happiness#astronomy#science
#astrophysics#nasa# spacex #astronomer#astronaut#palebluedot#earth#solarsystem#climatechange’,

' core of a\xaOmassive starmay undergo sudden gravitational collapse, releasing\xaOgravitational potential
energy\xa0as a supernova. - Follow @Astromate -
#space\xaO#universe\xa0#cosmos\xaO#astrophysics#astroworld\xaO#nightphotography\xaO#photography#astro
nomy\xaO#astrofacts\xaO#science\xaO#nasa\xa0#galaxy#alien\xa0#moon\xaO#astronomer\xaO#astronauts#hub
bletelescope\xaO#hubble\xaO#deepspace\xa0# spacex
#nebula\xa0#milkyway\xaO#eyes\xaO#earth\xa0O#moonlight#constellation\xa0O#space #blackhole #astrophysics
#jupiter #mars - Credit:NASA JPL',

AAAL AN .. \U0001f949\U0001f949@physics_formula \U0001f949\U0001f949
\U0001f949\U0001f949@physics_formula \U0001f949\U0001f949
\U0001f949\U0001f949@physics_formula \U0001f949\U0001f949 . ............ #blackhole #space
#universe #nasa #astrophysics #science #astronomy #galaxy #cosmos #physics #stars #earth # spacex #hubble
#quantumphysics #milkyway #interstellar #stephenhawking #sun #cosmology #elonmusk #einstein #moon
#mars #scientist #nebula #wormhole #art #spacetime #bhfyp @riatkhushi @x.bad_liar.x @jurijo001
@singh_diksha_gaharwar @star_dust_987 @multiverse_astronomer @future_science_physicist
@physicist_and_mathematician @space.timez @_deepthi27 @ _pretty girl 24 @_knowledge_school _
@saniya_patheriya @krati205 @strange_sky_studying @physics_formula @cosmicsid_ @physicsindica
@philosophy_of timetravel @quanta_physics']),

('nasa kennedy space center',
['In less than 6 minutes, @ SpaceX will be launching the Flacon Heavy Rocket from the Kennedy Space
Center. @NASAKennedy Watch the launch live here: https://www.youtube.com/watch?v=DPfHHIs50-w',

‘#notredame #afd #france And today Arabian Rocket has started. https://www.ndtv.com/world-news/ spacex
-launches-falcon-heavy-rocket-into-orbit-with-arabsat-saudi-arabia-satellite-2021814',

'Unbelievable! Outstanding accomplishment. @ SpaceX #FalconHeavy',

'Magnets are &% Double tap for more! Via u/sirmakoto (reddit) #physics #scientist #science #experiment
#fun #magnets #magnetism #postoftheday #3Dprint #messier87 #pluto #interesting #idea #real #learnenglish
#learn #followforfollowback #outdoorresearch #travel # spacex #humble #webb',

'What an amazing feast - although rough sea took a falcon. SpaceX lands all three Falcon Heavy rocket
boosters for the first time ever - The Verge https://www.theverge.com/2019/4/11/18305112/ spacex -falcon-
heavy-launch-rocket-landing-success-failure',

'View from above @ SpaceX HQ. So Awesome!! Can also see Falcon 9!l @elonmusk’,

"The 10min countdown has started. WATCH NOW: SpaceX to Launch Falcon Heavy Rocket #Nasa
@Kennedy Space Cen... https://youtu.be/DPfHHIs50-w via @YouTube',

'‘Amazing @ SpaceX rocket landing!!! # SpaceX #FalconHeavy #yeahright @HighersideChats
@Grimerica https://youtu.be/0IMOWuBnyA4 via @YouTube',

"Historical moment © WATCH NOW: SpaceX to Launch Falcon Heavy Rocket #Nasa @Kennedy Space
Center, 5:35pm A SpaceX Falcon Heavy rocket will launch the Arabsat 6A communications satellite from
Kennedy Space Center's historic Launch Pad 39A. Liftoff window begins ...
https://lwww.youtube.com/attribution_link?a=hzKZTKeToJM&u=/watch?v=DPfHHIs50-w&feature=share",

'Reposted from @mseeley20 - Mesmerizing animation about SpaceX Falcon Heavy launch Original post:
" This is my roll maneuver series showing the # SpaceX #FalconHeavy (see my last post for
details/discussion), except I’ve gratuitously animated the image using the @plotaverse app. (I even added
sound...) This is the fault of (the talented) @tom.cross__, who, shortly after the launch, produced a lovely
animation of the rocket against a black background. It’s really great; I saw it after I did the still version of this



https://www.youtube.com/watch?v=DPfHHls50-w%27,
https://www.ndtv.com/world-news/%3Cb%3Espacex%3C/b%3E-launches-falcon-heavy-rocket-into-orbit-with-arabsat-saudi-arabia-satellite-2021814',
https://www.ndtv.com/world-news/%3Cb%3Espacex%3C/b%3E-launches-falcon-heavy-rocket-into-orbit-with-arabsat-saudi-arabia-satellite-2021814',
https://www.theverge.com/2019/4/11/18305112/%3Cb%3Espacex%3C/b%3E-falcon-heavy-launch-rocket-landing-success-failure',
https://www.theverge.com/2019/4/11/18305112/%3Cb%3Espacex%3C/b%3E-falcon-heavy-launch-rocket-landing-success-failure',
https://youtu.be/DPfHHls50-w
https://youtu.be/0lM0WuBnyA4
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image and haven’t had the time (until tonight) to fuss with the animation. Enjoy. (Pics: me / @wereportspace,
animation done with @plotaverse) #sorryimnotsorry #rocket #elonmusk " . . #space #spaceengineering
#rocket #rocketengineering #Arabsat6A #amazing @mseeley20)],

[(‘spacex falcon heavy booster’,

["Me, a stupid weeb: This looks like a malformed Angel is attacking a rocket. BACK IN PIECES: Portions
of the @ SpaceX #FalconHeavy booster rocket that fell off the company's Atlantic drone ship returned to
@PortCanaveral this morning. Despite the broken booster, what CEO @ElonMusk says is still reusable:
http://specne.ws/UilQmn",

"The core booster from the Falcon Heavy rocket that launched Thursday from NASA’s Kennedy Space
Center in Florida tipped over in rough seas after landing on an offshore drone ship, SpaceX officials said
Monday. FULL STORY:: https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-
seas-after-drone-ship-landing/,

"BACK IN PIECES: Portions of the @ SpaceX #FalconHeavy booster rocket that fell off the company’s
Atlantic drone ship returned to @PortCanaveral this morning. Despite the broken booster, what CEO
@ElonMusk says is still reusable: http://specne.ws/UilQmn",

"On the way back to Port Canaveral after a successful launch and landing, Falcon Heavy's center core tipped
over due to choppy waters https://eu.floridatoday.com/story/tech/science/space/2019/04/18/3507370002/
Toppled SpaceX Falcon Heavy booster arrives at Port Canaveral Under the cover of night, the center booster
of SpaceX 's three-core Falcon Heavy rocket sailed into Port Canaveral on a drone ship",

"It's back! @PortCanaveral @ SpaceX #FalconHeavy #WFTV BATTERED BOOSTER: The 3rd SpaceX
booster that landed successfully but damaged out at sea has arrived at Port Canaveral. Look closely and yoou
can see the 2 fairings that were successfully salvaged from the ocean.”,

'Okay this is pretty cool too- SpaceX launches Falcon Heavy and lands all three rocket boosters for the first
time # # # https://youtu.be/ TXMGu2d8c8g #WeClimbTogether #STEM #spacenerd',

"Center core booster arrives a Port. Toppled SpaceX Falcon Heavy booster arrives at Port Canaveral Under
the cover of night, the center booster of SpaceX 's three-core Falcon Heavy rocket sailed into Port Canaveral
on a drone ship http://floridatoday.com/story/tech/science/space/2019/04/18/3507370002/",

"We're in Florida as SpaceX launches Falcon rocket from NASA's Kennedy Space Center.
https://abcn.ws/2KrGSvg SpaceX launches Falcon rocket from NASA's Kennedy Space Center",

"https://www.facebook.com/ABCNews/videos/306521770044536/?hc_ref=ARR6F661rDe_PeUn6usywqV's
76nEunOnsa4G-
HIFpUnpnD2GCDH_NSrigNnlgevgxyk& xts_ [0]=68.ARBAT7f71uZMjYqHzkVTRgDcVI5S5VDYYtZBX
bvEEX2wyURq_B-
PAMmM700Nfud2KMBIHIROLBa_8643MtZhXwNdVjgScHNAZ3Zsdd9DrtTbuwg5gvRqW1XYem71V8mTSs
1zZ3HOCr4Wt90Hb94zIL72LnSCdAkohOpB1MkJb-
AlyaMEY30CDOBclgsIKicFMZugkBZ1E_QouugcpVs598ae0f-
Cgm3ZFGjFTr5hrmDXI1zk4WqD2T2xUBr08Nwk2JENZHB4XkgGpgT3elT5SRhAIpV8v4fZfnCoWctaDKSX
GAu_I1DRM3pQtMsot5y5cYuTKKYWNFHgBSVNY B3gHUv7PWWVNWzZjN7tgLMIXX9L2xwgiUZLUFG
UYbCDpBsZLQ& _tn_ =FC-R We're in Florida as SpaceX launches Falcon rocket from NASA's Kennedy
Space Center. https://abcn.ws/2KrGSvg SpaceX launches Falcon rocket from NASA's Kennedy Space
Center",

'BLUEWATER KEY SpaceX ships two Falcon boosters to Florida for a busy spring of launches
https://www.teslarati.com/ spacex -falcon-booster-florida-delivery/?utm source=dlvr.it&utm medium=twitter
Call 305-745-2494 #Bluewaterkey #keywest)],

[(‘falcon heavy side boosters',

['New Zealand shooter screenshot from his Manifesto and current events. www.angelmistproductions.com
www.grandmasterfilm.comcupHLRUS® #bestkicks #brucelee #jackiechan #jvd #bennythejetrodriguez
#bewatermyfriend #bruceleepodcast #bruceleequotes #chucknorris #jcvd #mayweather #connormcgregor
#khabibnurmagomedov #ryangarcia #jackiechan #donnieyenofficial #martialarts #jeetkunedo #kungfusansoo
#miketyson #arnoldclassic #arnoldswarzenegger #wesleysnipes #michaeljaiwhite #ufc #boxing #jimmyhwoo
#kravmaga #judo #taichi #wingchun @elonrmuskk @billnye @neildegrassetyson @betoorourke
@ocasio2018 @alyraisman @teslamotors @ spacex @nasa @nasagoddard @joebiden @speakerpelosi
@chuckschumer’,

"The Martial Arts | have my 2nd Degree Black Belt in. www.angelmistproductions.com
www.grandmasterfilm.comcupHLRUs®@ #bestkicks #brucelee #jackiechan #jvd #bennythejetrodriguez
#bewatermyfriend #bruceleepodcast #bruceleequotes #chucknorris #jcvd #mayweather #connormcgregor
#khabibnurmagomedov #ryangarcia #jackiechan #donnieyenofficial #martialarts #jeetkunedo #kungfusansoo
#miketyson #arnoldclassic #arnoldswarzenegger #wesleysnipes #michaeljaiwhite #ufc #boxing #jimmyhwoo
#kravmaga #judo #taichi #wingchun @elonrmuskk @billnye @neildegrassetyson @betoorourke



http://specne.ws/Ui1Qmn%22,
http://specne.ws/Ui1Qmn%22,
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
https://spaceflightnow.com/2019/04/15/falcon-heavy-core-booster-lost-in-rough-seas-after-drone-ship-landing/',
http://specne.ws/Ui1Qmn%22,
https://youtu.be/TXMGu2d8c8g
https://abcn.ws/2KrGSvq/n%3Cb%3ESpaceX%3C/b%3E
https://abcn.ws/2KrGSvq/n%3Cb%3ESpaceX%3C/b%3E
https://abcn.ws/2KrGSvq/n%3Cb%3ESpaceX%3C/b%3E
https://www.teslarati.com/%3Cb%3Espacex%3C/b%3E-falcon-booster-florida-delivery/?utm_source=dlvr.it&utm_medium=twitter
https://www.teslarati.com/%3Cb%3Espacex%3C/b%3E-falcon-booster-florida-delivery/?utm_source=dlvr.it&utm_medium=twitter
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@ocasio2018 @alyraisman @teslamotors @ spacex @nasa @nasagoddard @joebiden @speakerpelosi
@chuckschumer’,

‘www.angelmistproductions.com www.grandmasterfilm.comcupHLRUs® #bestkicks #brucelee #jackiechan
#jvd #bennythejetrodriguez #bewatermyfriend #bruceleepodcast #bruceleequotes #chucknorris #jcvd
#mayweather #connormcgregor #khabibnurmagomedov #ryangarcia #jackiechan #donnieyenofficial
#martialarts #jeetkunedo #kungfusansoo #miketyson #arnoldclassic #arnoldswarzenegger #wesleysnipes
#michaeljaiwhite #ufc #boxing #jimmyhwoo #kravmaga #judo #taichi #wingchun @elonrmuskk @billnye
@neildegrassetyson @betoorourke @ocasio2018 @alyraisman @teslamotors @ spacex @nasa
@nasagoddard @joebiden @speakerpelosi @chuckschumer’,

'Quinta, 03:00 da manha. Pra quem ama o tema espago, assistal WATCH NOW: SpaceX to Launch
Falcon Heavy Rocket #Nasa @Kennedy Space Cen... https://youtu.be/DPfHHIs50-w via @YouTube
@elonmusk’,

'WATCH NOW: SpaceX to Launch Falcon Heavy Rocket @ Kennedy Space Center, 5:35pm
https://youtu.be/DPfHHIS50-w',

'Ooh, pretty!l More photos from yesterday’s Falcon Heavy launch and landing — http://flickr.com/ spacex ',

'Our last day in Florida we drove out to Cocoa Beach to watch # spacex launch the #falconheavy. Sadly
they had to cancel due to high winds and ended up flying the next day as we were driving home. That said |
think we did get some great #beach #sunset #jumping pictures out of it! @ spacex @socialblade @otljayden
@otljesse’,

'@ SpaceX just officially landed ALL THREE rocket boosters for their Falcon Heavy, for the first time!',

‘Late night Wing Chun training with the Wooden Dummy | built late last year.
www.angelmistproductions.com www.grandmasterfilm.comcupHLRUs® #bestkicks #brucelee #jackiechan
#jvd #bennythejetrodriguez #bewatermyfriend #bruceleepodcast #bruceleequotes #chucknorris #jcvd
#mayweather #connormcgregor #khabibnurmagomedov #ryangarcia #jackiechan #donnieyenofficial
#martialarts #jeetkunedo #kungfusansoo #miketyson #arnoldclassic #arnoldswarzenegger #wesleysnipes
#michaeljaiwhite #ufc #boxing #jimmyhwoo #kravmaga #judo #taichi #wingchun @elonrmuskk @billnye
@neildegrassetyson @betoorourke @ocasio2018 @alyraisman @teslamotors @ spacex @nasa
@nasagoddard @joebiden @speakerpelosi @chuckschumer’,

'two on land and center booster landed on drone ship),

(‘'nebula constelation milkyway telescope universetoday shuttle’,

['Here is a pic of Valles Marineris, one of the most characteristic features of Mars! It is located on the east

side of the Tharsis Bulge, and stretches for nearly a quarter of the planet's circumference!  Repost from

@marsexplore  #mars #redplanet #martian #terraform #spacefacts #spacecraft # spacex #spacestation
#spaceexplorer #spaceexploration #spacephoto #spacephotography #theuniverse #outerspace #interstellar
#solarsystem #milkyway #nasa #esa #astronomy #astronomylover #astronomyfacts #cosmos #space #astronaut
#internationalspacestation #spacetravel #physics #philosophy",

‘Universe is not limitet but our understanding is... « &/Follow @eyeofanastronaut </ Like, comment and
share this post &/ Tag your friiends </ Credits @ihimanshuarya « EAESEJEdIGNORE THE TAGSEJEIEIES
#physics #science #astronomy #space #chemistry #universe #nasa #cosmos #astrophysics #engineering
#spacestation #stars #technology #scientist #quantumphysics #cosmology #interstellar #galaxy #maths #
spacex #time #quantum #education #earth #math #facts #nature #quantummechanics #sun #mindgame’,

' @nasahubble is celebrating its 29th birthday with some mesmerising images! This one is of southern
crab nebula depicted beautifully with some light showcase! ol... . #science #scientists #space
#universe #cosmos #astronomer #astronomy #astrophysics #spacetlme #cosmology #spacescience #einstein
#spacetravel #elonmusk # spacex #maths #physics #aviation #NASA #hubble #theoreticalphysics
#quantumphysms #galaxies #physicsfun #spacecraft #rocketscience #spacetime #avgeek #earthfromspace’,
Image Credit : NASA, ESA, Hubble Legacy Archive; Processing &
Copyright: RogelioBernal Andreo. Hubble Space Telescope #stars #milkyway #esa #planet #earth #saturn
#elonmusk #nature #planetearth #physics #space #nasa #astronomy #astronaut #cosmos #hubble #galaxy
#universe #science #astrophotography #saturn #solarsystem #planets #jupiter #moon #mars # spacex #iss
#telescope #interstellar #milkyway . #Repost @exogalaxies',

'Follow us for more such amazing Cosmology stuff.
#universe#multiverse#stephenhawking#carlsagan#physics#mars#sun#albereinstein#quantumphysics#astrophy
sics#biology#earth#cosmology#wormhole#blackhole#science#galaxy#marsi#stars#hubble#milkyway#nasa#int
erstellar# spacex #elonmusk#photography#beautiful#cosmos#physics.',

'Follow @cosmolozy for daily Astronomy updates! @ (& @cosmolozy (& @cosmolozy (& @cosmolozy . .
. . #astronomy #cosmos #astrophysics #cosmology #universe #facts #factsdaily #quantumphysics #solarsystem
#nasa #carlsagan #space # spacex #bigbang #physics #galaxy #interesting #science #spacefacts #sciencefacts



https://youtu.be/DPfHHls50-w
http://flickr.com/%3Cb%3Espacex%3C/b%3E',
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#stars #interstellar #astronomyfacts #astrophotography #alien #elonmusk #blackhole #timetravel #einstein
#esa @cosmolozy',

'Follow us for more such amazing Astronomy stuff.
#universe#multiverse#stephenhawking#carlsagan#physics#mars#sun#albereinstein#quantumphysics#astrophy
sics#biology#earth#cosmology#wormhole#blackhole#science#galaxy#mars#stars#hubble#milkyway#nasa#int
erstellar# spacex #elonmusk#happy#beautiful#photography#astrophotography.’,

'Zooming into hair . Follow @making_of _x . #physics #science #chemistry #space #astronomy #biology
#universe #technology #nasa #engineering #cosmos #astrophysics #scientist #math #education #mathematics
#stars #galaxy #quantumphysics # spacex #facts #earth #cosmology #engineer #engineered #addictive
#engineering_life',

'‘Bottoms up & Follow @theastrodaily #astronomy #cosmos #astrophysics #cosmology #universe #facts
#factsdaily #quantumphysics #solarsystem #stevenhawking #carlsagan #space # spacex #bigbang #physics
#quantum #interesting #science #spacefacts #sciencefacts #stars #interstellar #astronomyfacts #blackhole
#nebula',

True Xk #physics #science #chemistry #space #astronomy #biology
#universe #technology #nasa #engineering #cosmos #astrophysics #scientist #math #education #nature
#mathematics #art #stars #galaxy #quantumphysics #love # spacex #facts #earth #cosmology #engineer
#einstein #memes #bhfyp'])],

[(‘launch falcon heavy rocket',

[.angelmistproductions.com www.grandmasterfilm.comcuprHLrRus® #bestkicks #brucelee #jackiechan #jvd
#bennythejetrodriguez #bewatermyfriend #bruceleepodcast #bruceleequotes #chucknorris #jcvd
#mayweather #connormcgregor #khabibnurmagomedov #ryangarcia #jackiechan #donnieyenofficial
#martialarts #jeetkunedo #kungfusansoo #miketyson #arnoldclassic #arnoldswarzenegger #wesleysnipes
#michaeljaiwhite #ufc #boxing #jimmyhwoo #kravmaga #judo #taichi #wingchun @elonrmuskk @billnye
@neildegrassetyson @betoorourke @ocasio2018 @alyraisman @teslamotors @ spacex @nasa
@nasagoddard @joebiden @speakerpelosi @chuckschumer’,

‘www.angelmistproductions.com www.grandmasterfilm.comcuprHLRUs® #bestkicks #brucelee #jackiechan
#jvd #bennythejetrodriguez #bewatermyfriend #bruceleepodcast #bruceleequotes #chucknorris #jcvd
#mayweather #connormcgregor #khabibnurmagomedov #ryangarcia #jackiechan #donnieyenofficial
#martialarts #jeetkunedo #kungfusansoo #miketyson #arnoldclassic #arnoldswarzenegger #wesleysnipes
#michaeljaiwhite #ufc #boxing #jimmyhwoo #kravmaga #judo #taichi #wingchun @elonrmuskk @billnye
@neildegrassetyson @betoorourke @ocasio2018 @alyraisman @teslamotors @ spacex @nasa
@nasagoddard @joebiden @speakerpelosi @chuckschumer’,

‘https://www.europeanfreedom.com/2019/03/16/the-great-replacement-the-manifesto-of-brenton-tarrant-the-
new-zealand-mosque-shooter/ www.angelmistproductions.com www.grandmasterfilm.comcupHLRUS®
#bestkicks #brucelee #jackiechan #jvd #bennythejetrodriguez #bewatermyfriend #bruceleepodcast
#bruceleequotes #chucknorris #jcvd #mayweather #connormcgregor #khabibnurmagomedov #ryangarcia
#jackiechan #donnieyenofficial #martialarts #jeetkunedo #kungfusansoo #miketyson #arnoldclassic
#arnoldswarzenegger #wesleysnipes #michaeljaiwhite #ufc #boxing #jimmyhwoo #kravmaga #judo #taichi
#wingchun @elonrmuskk @billnye @neildegrassetyson @betoorourke @ocasio2018 @alyraisman
@teslamotors @ spacex @nasa @nasagoddard @joebiden @speakerpelosi @chuckschumer’,

' #connormcgregor #khabibnurmagomedov #ryangarcia #jackiechan #donnieyenofficial #martialarts
#jeetkunedo #kungfusansoo #miketyson #arnoldclassic #arnoldswarzenegger #wesleysnipes #michaeljaiwhite
#ufc #boxing #jimmyhwoo #kravmaga #judo #taichi #wingchun @elonrmuskk @billnye @neildegrassetyson
@betoorourke @ocasio2018 @alyraisman @teslamotors @ spacex @nasa @nasagoddard @joebiden
@speakerpelosi @chuckschumer @berniesanders',

"This was so dope to watch live just now. The launch and successful landing of all 3 cores for the first time.
WATCH NOW: SpaceX to Launch Falcon Heavy Rocket #Nasa @Kennedy Space Cen...
https://youtu.be/DPTHHIS50-w via @YouTube',

"This was so dope to watch live. The successful launch and landing of all 3 cores for the first time. WATCH
NOW: SpaceX to Launch Falcon Heavy Rocket #Nasa @Kennedy Space Cen... http://youtu.be/DPTHHIsS50-
w via @YouTube',

'WATCH NOW: SpaceX to Launch Falcon Heavy Rocket #Nasa @Kennedy Space Cen...
https://youtu.be/DPfHHIS50-w via @YouTube This is quite amazing to watch!! Just awe inspiring!’,

‘Amazing launch and landing today @ SpaceX #FalconHeavy',

"LEt's put some EGGS in orbit, go falcon, go! WATCH NOW: SpaceX to Launch Falcon Heavy Rocket
#Nasa @Kennedy Space Center, 5:35pm A SpaceX Falcon Heavy rocket will launch the Arabsat 6A
communications satellite from Kennedy Space Center's historic Launch Pad 39A. Liftoff window begins ...
https://www.youtube.com/watch?v=DPfHHIs50-w",



https://youtu.be/DPfHHls50-w
https://youtu.be/DPfHHls50-w
http://youtu.be/DPfHHls50-w
http://youtu.be/DPfHHls50-w
https://youtu.be/DPfHHls50-w
https://youtu.be/DPfHHls50-w
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"This is fookin amazing WATCH NOW: SpaceX to Launch Falcon Heavy Rocket #Nasa @Kennedy
Space Center, 5:35pm A SpaceX Falcon Heavy rocket will launch the Arabsat 6A communications satellite
from Kennedy Space Center's historic Launch Pad 39A. Liftoff window begins ...
https://www.youtube.com/attribution_link?a=1KcZemD7ab4 &u=/watch?v=DPfHHIs50-w&feature=share"]),

('smoke seen miles spacex’,

['Les détails de ce qu’on sait jusqu’ici: ARTICLE: SpaceX ’s Crew Dragon spacecraft suffers an anomaly
during static fire testing at Cape Canaveral - https://www.nasaspaceflight.com/2019/04/ spacexs -crew-
dragon-spacecraft-anomaly-static-fire-testing/ ENathan Koga Render. @cbphotol (embedded tweet in the
article),

'Here’s @nextspaceflight’s article on the tests SpaceX planned to complete today, and what we know about
the anomaly. Obviously this will impact Commercial Crew. Potential impact on CRS-17 mission, which
features both a Cargo Dragon and an LZ-1 Falcon 9 landing. ARTICLE: SpaceX ’s Crew Dragon spacecraft
suffers an anomaly during static fire testing at Cape Canaveral - https://www.nasaspaceflight.com/2019/04/
spacexs -crew-dragon-spacecraft-anomaly-static-fire-testing/ ENathan Koga Render. @cbphotol (embedded
tweet in the article)’,

'ARTICLE: SpaceX ’s Crew Dragon spacecraft suffers an anomaly during static fire testing at Cape
Canaveral - https://www.nasaspaceflight.com/2019/04/ spacexs -crew-dragon-spacecraft-anomaly-static-fire-
testing/ ENathan Koga Render. @cbphotol (embedded tweet in the article)',

'‘@AndrewWojo4 ARTICLE: SpaceX ’s Crew Dragon spacecraft suffers an anomaly during static fire
testing at Cape Canaveral - https://www.nasaspaceflight.com/2019/04/ spacexs -crew-dragon-spacecraft-
anomaly-static-fire-testing/ ENathan Koga Render. @cbphotol (embedded tweet in the article)’,

'M3RC3D35 - - - #universe #isseymiyake #hubby #astronomia #picoftheday #pic #plussize #planetb #space
#starbucks #star #instagram #starwars #astrophotography #planner #astro #sun #nebula #earth #lua
#dearmoon # spacex #yusakumaezawa #esa #hubble',

'NOV4 M3G4LODW - - - #universe #isseymiyake #hubby #astronomia #picoftheday #pic #plussize #planetb
#space #starbucks #star #instagram #starwars #astrophotography #planner #astro #sun #nebula #earth #lua
#dearmoon # spacex #yusakumaezawa #esa #hubble',

'"TH37R4 1V - - - #universe #isseymiyake #hubby #astronomia #picoftheday #pic #plussize #planetb #space
#starbucks #star #instagram #starwars #astrophotography #planner #astro #sun #nebula #earth #lua
#dearmoon # spacex #yusakumaezawa #esa #hubble',

'L4R LON61INKO - - - #universe #isseymiyake #hubby #astronomia #picoftheday #pic #plussize #planetb
#space #starbucks #star #instagram #starwars #astrophotography #planner #astro #sun #nebula #earth #lua
#dearmoon # spacex #yusakumaezawa #esa #hubble',

"TR1470 - - - #universe #isseymiyake #hubby #astronomia #picoftheday #pic #plussize #planetb #space
#starbucks #star #instagram #starwars #astrophotography #planner #astro #sun #nebula #earth #lua
#dearmoon # spacex #yusakumaezawa #esa #hubble',

'PH3N74 S - - - #universe #isseymiyake #hubby #astronomia #picoftheday #pic #plussize #planetb #space
#starbucks #star #instagram #starwars #astrophotography #planner #astro #sun #nebula #earth #lua
#dearmoon # spacex #yusakumaezawa #esa #hubble'),

(‘repost love cheap promotions',

["2GM/c”2 The formula to calculate Schwarzchild's radius « </Follow @universe_mania </ Like, comment
and share this post /' Tag your friiends « EdE4EEIIGNORE THE TAGSESESEdE #physics #science
#astronomy #space #chemistry #universe #nasa #cosmos #astrophysics #engineering #spacestation #stars
#technology #scientist #quantumphysics #cosmology #interstellar #galaxy #maths # spacex #time #quantum
#education #earth #math #facts #nature #quantummechanics #sun #mindgame @universe_mania
@physicsanimated @eyeofanastronaut",

I’'m shattered ®@ . ......... #interstellar #space #nasa #universe #science #cosmos #astronomy #jordan
#cosmology #galaxy #astronaut #stars # spacex #hubble #hubbletelescope’,

'#cosmos #universe #space #astronomy #galaxy #stars #nasa #sky #art #science #nature #moon #love
#astrophysics #earth #astrophotography #photography #hubble #planets #astronaut #planet #solarsystem
#milkyway # spacex #sun #japan #physics #interstellar #cosmology #bhfyp',

'‘#moon_patrol__ #physicsjokes\xa0#physicsfun\xaO#physics#physicsclass\xa0#physicist\xaO#kesfet
#chemistry\xa0# spacex
\xaO#space\xa0O#blueorigin#nasa\xa0#nasa# \xaO#nasagov\xaO#future\xaO#universe#moon\xa0O#launchpad\xa
O#aircrafts\xaO#spacexlaunch#nightphotography\xaO#earthfromspace#hubbletelescope\xaO#nebula\xa0#conste
lation#milkyway\xaO#telescope#universetoday#shuttle\xaO#launch’,

'#moon_patrol__ #crater #physicsjokes\xaO#physicsfun\xaO#physics#physicsclass\xaO#physicist
#chemistry\xa0# spacex
\xaO#space\xaO#blueorigin#nasa\xa0O#nasa #’ \xa0O#nasagov\xaO#future\xaO#universe#moon\xa0#launchpad\xa
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Ot#aircrafts\xaO#spacexlaunch#nightphotography\xaO#earthfromspace#thubbletelescope\xaO#nebula\xa0#conste
lation#milkyway\xaO#telescope#universetoday#shuttle\xaO#launch’,

‘#mars_patrol #physicsjokes\xaO#physicsfun\xaO#physics#physicsclass\xaO#physicist\xaO#kesfet
#chemistry\xa0# spacex
\xaO#space\xa0#blueorigin#nasa\xa0O#nasa # \xa0#nasagov\xaO#future\xaO#universe#mars\xaO#launchpad\xa0
#aircrafts\xaO#spacexlaunch#nightphotography\xaO#earthfromspace#hubbletelescope\xaO#nebula\xaO#constel
ation#milkyway\xaO#telescope#universetoday#shuttle\xaO#launch’,

"Eyegasmic Moon®©) It's Beautiful® - Luna 3 - Follow @Astromate - This Beautiful Image By
@Astrofalls - #amazing #astronomy #nasabeyond #constellation #blackhole #gargantua #creation #galaxy
#hubble #hubbletelescope #interstellar #nature #nasa #cosmos #hubblehangout #space #universe #scripture
#naturelovers #cosmology #science #hst #iss # spacex #deepspace #explore #star #stars #nebula #m87
#interstellar",

‘#blackhole #space #universe #nasa #astrophysics #science #astronomy #galaxy #cosmos #physics #stars
#earth # spacex #hubble #quantumphysics #milkyway #interstellar #stephenhawking #sun #cosmology
#elonmusk #einstein #moon #mars #scientist #nebula #wormhole #art #spacetime #bhfyp’,

Typical. » Follow @asstronomy.memes for more!
#sciencememes #astrophysics #astronomy #quantumphysics #quantummechanics #relativity
#theoreticalphysics #cosmology #elonmuskmemes #astrophysicsmemes #astronomymemes #memes
#sciencejokes #mars #elonmusk #chemistry #chemistrymemes #astrobiology #thatshot #elonmuskforpresident
#planetaryscience #astrometry #kinematics #infraredastronomy #spectroscopy #photometry #nasa # spacex
#flatearthsociety #blackhole',

'@V Repost from @ _astro_mania_ Follow us for daily science stuff.
Repost if you love.
DM for cheap promotions, =-----=mnmnmmm s oo e
#elonmusk # spaceX #scientist #nasa #facts #space #astronomy #universe #cosmos #rocket #hubble #galaxy
#stars #milkyway #aliens #science #blackhole #wormhole #cosmology #astrophysics #interstellar
#quantumphysics #alberteinstein #sun #mars #physics #carlsagan #stephenhawking #multiverse #earth'])],

[(‘capsule anomaly florida tests',

["'# spacex : will #mysterious #'anomoly' #foil #elon #musk's #interstellar #dreams? #instacrypto #instanews
#btc #airdrop #ripplenews #monero #coinbase #Al #BigData $BTC $CNY $BTCUSD http://bit.ly/2ZtR3mL",

"Elon Musk's SpaceX suffers capsule anomaly during Florida tests http://access-
wallstreet.com/uncategorized/elon-musks- spacex -suffers-capsule-anomaly-during-florida-tests/2899566/
Elon Musk's SpaceX suffers capsule anomaly during Florida tests — Access WallStreet (Reuters) — Elon
Musk’s SpaceX suffered an anomaly in one of its Crew Dragon capsules while conducting engine tests at the
Cape Canaveral Air Force Station in Florida on Saturday, the company said.",

"Elon Musk's SpaceX suffered an anomaly in one of its Crew Dragon capsules while conducting engine
tests at the Cape Canaveral Air Force Station in Florida on Saturday, the company said.",

"Elon Musk's SpaceX suffers capsule anomaly during Florida tests: Elon Musk's SpaceX suffered an
anomaly in one of its Crew Dragon capsules while conducting engine tests at the Cape Canaveral Air Force
Station in Florida on Saturday, the company said. http://dlvr.it/R3CPOwW",

"RT @AsifPatel79: Elon Musk's SpaceX suffers capsule anomaly during Florida tests: Elon Musk's
SpaceX suffered an anomaly in one of its Crew Dragon capsules while conducting engine tests at the Cape
Canaveral Air Force Station in Florida on Saturday, the ...",

"A series of engine tests of SpaceX 's Crew Dragon spacecraft in Florida ran into problems, sending up
thick clouds of smoke https://cnn.it/2IMx9Nx #news #breakingnews",

"#CAGEurope Elon Musk's SpaceX suffers capsule anomaly during Florida tests
http://feeds.reuters.com/~r/reuters/companyNews/~3/qWAOtW-_5ls/elon-musks- spacex -suffers-capsule-
anomaly-during-florida-tests-idUSL3N22209P #ReutersCES #EU #BusinessNews #Finance #Brexit",

" SpaceX : Will Mysterious 'Anomoly' Foil Elon Musk's Interstellar Dreams? #instabitcoin
#eryptocurrencymarket #SecretContracts #Al #FUD #mining #bearrun #pos http://bit.ly/2GwLQSa",

"Elon Musk’s SpaceX suffers capsule anomaly during #Florida tests #ARY News
https://arynews.tv/en/elon- spacex -anomaly-florida-tests/ Elon Musk's SpaceX suffers capsule anomaly
during Florida tests Elon Musk’s SpaceX suffered an anomaly in one of its Crew Dragon capsules while
conducting engine tests at the Cape Canaveral Air Force Station in Florida.",

"cnnbrk : A series of engine tests of SpaceX 's Crew Dragon spacecraft in Florida ran into problems,
sending up thick clouds of smoke https://buff.ly/2vd1inl https://buff.ly/2veqf2r - https://buff.ly/2vex65F"]),

(‘falcon heavy side boosters',
['Congratulations on the landing of three boosters on Falcon Heavy @ SpaceX ',
'@ SpaceX just landed all 3 boosters for the first time for #FalconHeavy \U0001f973',



http://dlvr.it/R3CPQw%22,
https://cnn.it/2IMx9Nx
http://feeds.reuters.com/~r/reuters/companyNews/~3/qWAOtW-_5Is/elon-musks-%3Cb%3Espacex%3C/b%3E-suffers-capsule-anomaly-during-florida-tests-idUSL3N22209P
http://feeds.reuters.com/~r/reuters/companyNews/~3/qWAOtW-_5Is/elon-musks-%3Cb%3Espacex%3C/b%3E-suffers-capsule-anomaly-during-florida-tests-idUSL3N22209P
http://feeds.reuters.com/~r/reuters/companyNews/~3/qWAOtW-_5Is/elon-musks-%3Cb%3Espacex%3C/b%3E-suffers-capsule-anomaly-during-florida-tests-idUSL3N22209P
https://buff.ly/2vd1InI
https://buff.ly/2vegf2r
https://buff.ly/2vcx65F%22%5d),
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'Falcon Heavy launch webcast is live— http:// spacex .com/webcast’,

'Congratulations @ SpaceX for the three landings. @ @elonmusk’,

'‘Congrats to @elonmusk and to all the hardworking @ SpaceX employees for succesfully landing all of the
three Falcon Heavy boosters! An amazing accomplishment! <7 & 0% # SpaceX #ElonMusk
#ofcourseistillloveyou’,

'Go @ SpaceX ! In less than two decades, SpaceX has gone from Elon Musk’s dream of a greenhouse
experiment on Mars to conducting the majority of U.S. rocket launches. https://cnb.cx/2TUYhALD',

'Go @ SpaceX @ #E® In less than two decades, SpaceX has gone from Elon Musk’s dream of a
greenhouse experiment on Mars to conducting the majority of U.S. rocket launches. https://cnb.cx/2TUYhAR',

‘Congratulations @ SpaceX and @elonmusk for a successful launch!’,

'‘Rocket Mello @ spacex @edc_lasvegas @babyxdeer @girlravers @usaedmfamily @marshmellomusic
@plurbunnies_’,

‘Abso]ute|y incredible @ SPACEX eseeseessccssccescecscsccssssesssessscssscssscssssnsssssesssessscRenost
@science.feed -+ - - Listen for the Sonic Boom! SpaceX Falcon Heavy landing. - # SpaceX says that it
costs $62 million every time its Falcon 9 rocket is launched, while the more powerful Falcon Heavy costs an
estimated $90 million per launch. -),

(‘delay first manned flight',

['Urghhh...(NOTE: this was an non-crewed test and no humans were in the Dragon capsule)
https://www.floridatoday.com/story/tech/science/space/2019/04/20/smoke-seen-miles- spacex -crew-dragon-
suffers-anomaly-cape-canaveral/3531086002/',

'Self proclaimed memeLORD Elon chan > Billionaire > Owns Tesla an electric car company > Owns
SpaceX which is the company pioneering Mars colonization and provides NASA with rockets > Is a fan of
Full Metal Alchemist > Self proclaimed Memelord',

'Aspire Elon chan > Billionaire > Owns Tesla an electric car company > Owns SpaceX which is the
company pioneering Mars colonization and provides NASA with rockets > Is a fan of Full Metal Alchemist >
Self proclaimed Memelord',

‘Brotherhood Elon chan > Billionaire > Owns Tesla an electric car company > Owns SpaceX which is the
company pioneering Mars colonization and provides NASA with rockets > Is a fan of Full Metal Alchemist >
Self proclaimed Memelord',

'@ SpaceX @physorg_com @elonmusk Okay .. no worries .. we have all the time in the world. Incident
on # SpaceX pad could delay its first manned flight https://phys.org/news/2019-04-incident- spacex -pad-
flight.ntml'

‘Elon chan &gt; Billionaire &gt; Owns Tesla an electric car company &gt; Owns SpaceX which is the
company pioneering Mars colonization and provides NASA with rockets &gt; Is a fan of Full Metal Alchemist
&gt; Self proclaimed Memelord
https://lwww.facebook.com/gamepowdotco/photos/a.112311999437728/316395959029330/?type=3',

‘Elon chan > Billionaire > Owns Tesla an electric car company > Owns SpaceX which is the company
pioneering Mars colonization and provides NASA with rockets > Is a fan of Full Metal Alchemist > Self
proclaimed Memelord',

'be like elon-chan <3 Elon chan > Billionaire > Owns Tesla an electric car company > Owns SpaceX which
is the company pioneering Mars colonization and provides NASA with rockets > Is a fan of Full Metal
Alchemist > Self proclaimed Memelord',

'Still the best memelord Elon chan > Billionaire > Owns Tesla an electric car company > Owns SpaceX
which is the company pioneering Mars colonization and provides NASA with rockets > Is a fan of Full Metal
Alchemist > Self proclaimed Memelord',

‘[NewsFeed] Incident on SpaceX pad could delay its first manned flight https://wp.me/paOCNR-39G A
mysterious but apparently se'])],

[(‘crew dragon spacecraft anomaly’,

["For 41 years, the Global Positioning System has helped us find our way in the world. It’s a system that our
modern way of life depends on every day. Now the United States Air Force is working to improve and update
the GPS system to keep us navigating forward into the future. @" For 41 years, the Global Positioning System
has helped us find our way in the world. It’s a system that our modern way of life depends on every day. Now
the United States Air Force is working to improve and update the GPS system to keep us navigating forward
into the future. @ GPS Ill and SpaceX ',

'For 41 years, the Global Positioning System has helped us find our way in the world. It’s a system that our
modern way of life depends on every day. Now the United States Air Force is working to improve and update
the GPS system to keep us navigating forward into the future. @ For 41 years, the Global Positioning System
has helped us find our way in the world. It’s a system that our modern way of life depends on every day. Now



about:blank
https://cnb.cx/2TUYhAb',
https://cnb.cx/2TUYhAb',
https://phys.org/news/2019-04-incident-%3Cb%3Espacex%3C/b%3E-pad-flight.html',
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https://wp.me/paOCNR-39G
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the United States Air Force is working to improve and update the GPS system to keep us navigating forward
into the future. @ GPS Ill and SpaceX ',

'Udeke Sixtus: Dairy of Dog... For 41 years, the Global Positioning System has helped us find our way in
the world. It’s a system that our modern way of life depends on every day. Now the United States Air Force is
working to improve and update the GPS system to keep us navigating forward into the future. @ GPS 11l and
SpaceX ',

‘https://www.facebook.com/DeptofDefense/videos/2165551723511397/ For 41 years, the Global Positioning
System has helped us find our way in the world. It’s a system that our modern way of life depends on every
day. Now the United States Air Force is working to improve and update the GPS system to keep us navigating
forward into the future. @ GPS Ill and SpaceX ',

'For 41 years, the Global Positioning System has helped us find our way in the world. It’s a system that our
modern way of life depends on every day. Now the United States Air Force is working to improve and update
the GPS system to keep us navigating forward into the future. @ GPS Il and SpaceX ',

"HIA-NSH e T ffrE 28, AUA ‘g UAHd § 3re S ure" 3 &t g #SpaceCraft #SpaceXCraft

#ElonMusk https://jagbani.punjabkesari.in/gadgets/news/ spacexs -passenger-craft-crew-dragon-fails-engine-

test-suffers-anomaly-1096606 FOR-NIH Frac T e 28, AUA 8 UAAT § 3 & Uie 3 &t g
WES HAS T U AUA-NIH T JAATA § ffcadnas miA ARG 34 37 @ Uss GBI B........",

'ROADPORN #icelandis #mystopover #iceland
#discovericeland #landoffireandice ##discovertheworld #beautifuldestination # spacex #travel_capture
#travelphotography #earthofficial #pixsoulfeed #lensible #lensculture #icelandnature #nordicscollective
#worldnow #places_now #whywelovenature #travelmoments #icelandisawesome #beyondthelands_
#onestrangerock #dji #djispark #djimavic #dronephotography #droner #spacetravel #world @icelandair
@dive.is @guidetoiceland @beyondthelands @_olivialia_ @icelandisawesome’,

‘#motolife #easter #e #rzr #ridewithme #racewithme #rider #baja @ spacex @danbilzerian @dualsportutah
@joenemeth318 @nicksun66 @filmmoab @dualsportutahcom’,

'WATCH NOW: SpaceX to Launch Falcon Heavy Rocket #Nasa @Kennedy Space Cen...
https://youtu.be/DPfHHIS50-w via @YouTube Tem lancamento toda semana @titifenycia ?! kkkkk',

‘cai da cama pra ver o lancamento do foguete *-----* WATCH NOW: SpaceX to Launch Falcon Heavy
Rocket #Nasa @Kennedy Space Cen... https://youtu.be/DPfHHIS50-w via @YouTube']),

(‘spacex crew dragon capsule',

['Ada is one of my Granddaughters favourite heroines! Ada Lace GOES TO SPACE I'm SO excited to
finally share that I'm launching one of my Ada Lace books to space through the #StoryTimeFromSpace
program (') It's heading to the 1SS on Saturday with @ SpaceX 's CRS-17 mission! ##R",

"Go Emily! Ada Lace GOES TO SPACE I'm SO excited to finally share that I'm launching one of my Ada
Lace books to space through the #StoryTimeFromSpace program (!!!!) It's heading to the ISS on Saturday
with @ SpaceX 's CRS-17 mission! #fiR",

"Ada Lace GOES TO SPACE I'm SO excited to finally share that I'm launching one of my Ada Lace books
to space through the #StoryTimeFromSpace program (1!!!) It's heading to the ISS on Saturday with @ SpaceX
's CRS-17 mission! #iR",

"YES!!! # Ada Lace GOES TO SPACE I'm SO excited to finally share that I'm launching one of my Ada
Lace books to space through the #StoryTimeFromSpace program (!!!'!) It's heading to the ISS on Saturday
with @ SpaceX 's CRS-17 mission! #'ii\",

'Incident on @ SpaceX pad could delay its first crewed flight
https://news.cgtn.com/news/3d3d674d7963544d34457a6333566d54/index.html’,

'That’s back to back to back for my dude @elonmusk and @ SpaceX . Exceptional landing with mass
excitement from the crowd and all of us watching. #BREAKING # SpaceX ',

"https://www.technologyreview.com/the-download/613382/ spacexs -test-of-its-crew-dragon-capsule-has-
ended-in-smoke/?utm_source=dlvr.it&utm_medium=facebook SpaceX ’s test of its Crew Dragon Capsule
has ended in smoke The failure of the uncrewed test likely means that astronauts won't be heading back to
space from US soil for a while yet.”,

"Congrats to @ TheSpaceGal! #GenerationSpace #SpaceStartsHere #agilemechs Ada Lace GOES TO
SPACE I'm SO excited to finally share that I'm launching one of my Ada Lace books to space through the
#StoryTimeFromSpace program (1) It's heading to the ISS on Saturday with @ SpaceX 's CRS-17 mission!
FW,

‘Tiada gading celeng yang tidak retak Video: Crew Dragon Spacecraft Suffers Catastrophic Failure During
Testing A SpaceX Crew Dragon spacecraft has suffered a catastrophic failure during a SuperDraco static fire



https://youtu.be/DPfHHls50-w
https://youtu.be/DPfHHls50-w
https://youtu.be/DPfHHls50-w
https://news.cgtn.com/news/3d3d674d7963544d34457a6333566d54/index.html',
https://news.cgtn.com/news/3d3d674d7963544d34457a6333566d54/index.html',
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test at SpaceX Landing Zone 1 in Florida. https://rocketrundown.com/video-crew-dragon-spacecraft-suffers-
catastrophic-failure-during-testing/',

"Congrats, Emily!!! @TheSpaceGal Ada Lace GOES TO SPACE I'm SO excited to finally share that I'm
launching one of my Ada Lace books to space through the #StoryTimeFromSpace program (') It's heading
to the 1SS on Saturday with @ SpaceX 's CRS-17 mission! #'5i\"]),

('launch falcon heavy rocket',

[@ SpaceX @elonmusk All three boosters recovered successfully what an achievement!!! congratulations.
Watched live broadcasting on YouTube. #FalconHeavy’,

'Watching @ SpaceX Falcon Heavy rocket launch live',

‘@elonmusk and @ SpaceX congratulations on the falcon heavy landing successfully’,

‘https://www.facebook.com/1203539316448628/posts/1518440368291853/ SpaceX How not to land an
Orbital Rocket Booster :D",

‘Congrats @ SpaceX & #FalconHeavy on the 3 for 3 landings this AM!',

‘Congratulations to @elonmusk and @ SpaceX for their successful launch of the ArabSat.",

‘@elonmusk @ SpaceX congrats on a nother amazing falcon hevy launch and and on that sweet sweet
triple booster touch down like for real’,

'@ SpaceX Falcon 9 Rocket Launch Timelapse - October 07, 2018,

' SpaceX lands all three Falcon Heavy rocket boosters for the first time ever
https://www.theverge.com/2019/4/11/18305112/ spacex -falcon-heavy-launch-rocket-landing-success-failure’,

‘Congratulations, @ SpaceX amazing accomplishment!# WATCH NOW: SpaceX to Launch Falcon
Heavy Rocket #Nasa @Kennedy Space Cen... https://youtu.be/DPfHHIs50-w via @YouTube @nasa
@NASAKennedy #FalconHeavy'])],

[(‘spacex crew dragon accident’,

[#newmexico #dlsseldorf #palermo #losangeles #galicia #atlanta #copenhagen #meridian #swedish #rio
#birmingham #polskiegory #sverige #dallas # spacex #alaska #seattle #europa #bologna #ontario #buffalo
#brighton #georgia #carlsbad #melbourne #deutschland',

‘Lo militar no es tan malo GPS , USAF #BRR For 41 years, the Global Positioning System has helped us
find our way in the world. It’s a system that our modern way of life depends on every day. Now the United
States Air Force is working to improve and update the GPS system to keep us navigating forward into the
future. @ GPS 11l and SpaceX ',

'AMDG For 41 years, the Global Positioning System has helped us find our way in the world. It’s a system
that our modern way of life depends on every day. Now the United States Air Force is working to improve and
update the GPS system to keep us navigating forward into the future. @ GPS Il and SpaceX ',

'For 41 years, the Global Positioning System has helped us find our way in the world. It’s a system that our
modern way of life depends on every day. Now the United States Air Force is working to improve and update
the GPS system to keep us navigating forward into the future. @ GPS Il and SpaceX ',

"Toma Ksjajjaaj Si, el cofundador de PayPal, Tesla Motors, SpaceX , Hyperloop, SolarCity, The Boring
Company, Neuralink y OpenAl tiene un monito chino de perfil « Ichigayaal *',

‘Ironia, no? Si, el cofundador de PayPal, Tesla Motors, SpaceX , Hyperloop, SolarCity, The Boring
Company, Neuralink y OpenAl tiene un monito chino de perfil « Ichigayaal *',

'Si, el cofundador de PayPal, Tesla Motors, SpaceX , Hyperloop, SolarCity, The Boring Company,
Neuralink y OpenAl tiene un monito chino de perfil « Ichigayaal *',

")) Si, el cofundador de PayPal, Tesla Motors, SpaceX , Hyperloop, SolarCity, The Boring Company,
Neuralink y OpenAl tiene un monito chino de perfil « Ichigayaal *',

't220 Si, el cofundador de PayPal, Tesla Motors, SpaceX , Hyperloop, SolarCity, The Boring Company,
Neuralink y OpenAl tiene un monito chino de perfil » Ichigayaal ',

OO Si, el cofundador de PayPal, Tesla Motors, SpaceX , Hyperloop, SolarCity, The Boring Company,
Neuralink y OpenAl tiene un monito chino de perfil « Ichigayaal *']),

(‘elon musk spacex suffers',

['The Dragon crew capsule was engulfed in smoke and flames on an engine test stand at Cape Canaveral.
SpaceX was testing the Dragon’s abort thrusters when Saturday’s accident occurred.
https://www.seattletimes.com/nation-world/nation/ spacex -suffers-serious-setback-with-crew-capsule-
accident/ #ShadesOfApollol’,

'An anomaly occurred during testing of the SuperDraco abort motors on Crew Dragon on April 20th. This is
the same Crew Dragon capsule used on DM-1. The incident occurred on LZ-1 at Cape Canaveral. As no
official statement by @ SpaceX or @NASA regarding what went wrong has been released, there are many
speculations on what went wrong during the test. This event will most likely push the launch of DM-2 with
astronauts into early next year. . . . £The CRS-17 mission is awaiting approval from the FCC to use a drone
ship recovery as LZ-1 was contaminated with hypergolic fuels from the anomaly. @: @EmreKelly . . . #space



https://www.theverge.com/2019/4/11/18305112/%3Cb%3Espacex%3C/b%3E-falcon-heavy-launch-rocket-landing-success-failure',
https://www.theverge.com/2019/4/11/18305112/%3Cb%3Espacex%3C/b%3E-falcon-heavy-launch-rocket-landing-success-failure',
https://youtu.be/DPfHHls50-w
https://www.seattletimes.com/nation-world/nation/%3Cb%3Espacex%3C/b%3E-suffers-serious-setback-with-crew-capsule-accident/
https://www.seattletimes.com/nation-world/nation/%3Cb%3Espacex%3C/b%3E-suffers-serious-setback-with-crew-capsule-accident/
https://www.seattletimes.com/nation-world/nation/%3Cb%3Espacex%3C/b%3E-suffers-serious-setback-with-crew-capsule-accident/
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# spacex #elonmusk #iss #exploration #rocket #crewdragon #earth #nasa #world #ocean #aerospace
#engineering #photography #photooftheday #follow #like @ spacex ',

"® &£+ Minden nap legyen a Fold Napja. Unnepeljiik csodalatos bolygonkat ... és vigyazzunk ra! Foto:
SpaceX . ® 4O+ Every day should be Earth Day | Let's celebrate our wondrous planet...and take care of
her®® Credit photo: SpaceX .",

'An explosion during a static fire test of the Crew Dragon capsule has led to the total loss of the vehicle.
https://www.extremetech.com/extreme/289933- spacex -crew-dragon-capsule-destroyed-by-explosion-during-
ground-test SpaceX Crew Dragon Capsule Destroyed by Explosion During Ground Test - ExtremeTech An
explosion during a static fire test of the Crew Dragon capsule has led to the total loss of the vehicle.',

"The Dragon crew capsule was engulfed in smoke and flames on an engine test stand. No one was injured.
SpaceX suffers massive setback in its goal for astronaut launches after capsule accident Over the weekend, the
Dragon crew capsule was engulfed in smoke and flames at an engine test area. https://on.mktw.net/2ZuLyns',

‘Will the G5 system be an issue? SpaceX ’s Crew Dragon suffers catastrophic explosion during static fire
test https://www.teslarati.com/ spacex -crew-dragon-explosion/’,

"RT vladivlad777: RT Teslarati: SpaceX 's Crew Dragon suffers a catastrophic explosion during static fire
test https://www.teslarati.com/ spacex -crew-dragon-explosion/",

‘Additional info on the # SpaceX #CrewDragon anomaly: - Spacecraft was the DM-1 capsule planned for
the inflight abort test - Anomaly likely occurred during a planned SuperDraco static fire, not during Draco
testing which occurred earlier in the day https://www.nasaspaceflight.com/2019/04/ spacexs -crew-dragon-
spacecraft-anomaly-static-fire-testing/',

'‘Over the weekend, the Dragon crew capsule that flew to the International Space Station last month was
engulfed in smoke and flames on an engine test stand. https://www.news-
journalonline.com/ZZ/news/20190422/ spacex -suffers-serious-setback-with-crew-capsule-
accident?utm_source=twitter&utm_medium=Social&utm_campaign=ghf-daytona-main’,

' Spacex Crew Dragon Sad Anomaly (Explosion)
https://www.youtube.com/watch?time_continue=6&v=scz-fFZT-dl Spacex Crew Dragon Sad Anomaly),

(‘spacex space blueorigin nasa’,

['Srinivasa Ramanujan.... 8 . Follow (¢ @astro_kaustav_2001%> for more... . #astronomy
#cosmology and_space #cosmos #intersteller #astro #technology #iss #science #physics #astrophysics
#cosmology #quantumphysics #wormhole #nasa #physicsfun #isro #universe # spacex #follow #instagram
#earth #blackhole #insta #relativity #astrophotography #bigbang #facts #facts12¢ #maths #sciencememe
@michio_kaku',

‘& Venus through the telescope #earth #nasa #esa # spacex #mars
#vibgyor #stars #hubble #venus #moon #engineering #solarsystem #observatory #color #universe
#spaceshuttle #astronomy #photography #spacetravel #science #planets #colourful #astronaut #technology
#sun #nebula #spaceart #rainbow #camera',

"Gargantua, with the Miller's planet. Interstellar. Follow for more. #science #space #studymotivation
#saturn #spacescientist #star #studygram #spacelaunchsystem #sun #spacexlaunch #study #spacescience #
spacex #stephanhawking #astro #astrophysics #astrobiology #astronomy #astrophotography #astronaut
#spacefacts #studyspace #moon #earth #nasa #esa",

‘#planets #space #universe #stars #galaxy #astronomy #moon #art #nasa #science #cosmos #solarsystem
#earth #sun #planet #astronaut # spacex #astrophotography #milkyway #mars #hubble #nature #nebula #sky
#astrophysics #photography #nightsky #doha #gatar',

'Feliz dia da terra @nasa #spaceflight# spacex
#nasajpl#explore#nasa#esattesospace#hubble#iss#jpl#cosmos#universefstars#galaxias#galaxies#nebula#neb
ulosas#moon#spaceexploration#milkyway#solarsystem#planets#jupiter#saturn#mars#earth#moonlight’,

" ¥ ADon't forget to follow us for more daily content/A® DM for any question! Credits
to:@theoretical_physics_forum_ Account managed by @ivann_mdm #physicsjokes #physicsfun\xa0 #physics
#physicsclass #physicist #physiques #chemistry # spacex #space #blueorigin #nasa #nasa# #nasagov #future
#universe #mars\xa0 #launchpad #aircrafts #spacexlaunch #nightphotography #moon #earthfromspace
#hubbletelescope #nebula #constelation #milkyway #telescope #universetoday#shuttle Dm or Email for
business!!",

" ¥ ADon't forget to follow us for more daily contentAA® IDM for any question! Credits
to:@_astro_mania_ Account managed by @ivann_mdm #physicsjokes #physicsfun\xa0 #physics
#physicsclass #physicist #physiques #chemistry # spacex #space #blueorigin #nasa #nasa# #nasagov #future
#universe #mars\xa0 #launchpad #aircrafts #spacexlaunch #nightphotography #moon #earthfromspace
#hubbletelescope #nebula #constelation #milkyway #telescope #universetoday#shuttle Dm or Email for
business!!",



https://www.teslarati.com/%3Cb%3Espacex%3C/b%3E-crew-dragon-explosion/',
https://www.news-journalonline.com/ZZ/news/20190422/%3Cb%3Espacex%3C/b%3E-suffers-serious-setback-with-crew-capsule-accident?utm_source=twitter&utm_medium=Social&utm_campaign=ghf-daytona-main%27,
https://www.news-journalonline.com/ZZ/news/20190422/%3Cb%3Espacex%3C/b%3E-suffers-serious-setback-with-crew-capsule-accident?utm_source=twitter&utm_medium=Social&utm_campaign=ghf-daytona-main%27,
https://www.news-journalonline.com/ZZ/news/20190422/%3Cb%3Espacex%3C/b%3E-suffers-serious-setback-with-crew-capsule-accident?utm_source=twitter&utm_medium=Social&utm_campaign=ghf-daytona-main%27,
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‘#spaceflight# spacex #nasajpl#explore
#nasa#fesattesotspacettastronomy#hubble#iss#jpl#cosmos#universe#stars#galaxies#nebula#moon#spaceshuttle
#spaceexploration#milkyway#solarsystem#planets#jupiter#saturn#mars#earth#moonlight’,

'Follow for more. #science #space #studymotivation #saturn #spacescientist #star #studygram
#spacelaunchsystem #sun #spacexlaunch #study #spacescience # spacex #stephanhawking #astro
#astrophysics #astrobiology #astronomy #astrophotography #astronaut #spacefacts #studyspace #moon #earth
#nasa #esa',

"#space #astronaut #cosmos #celestial #astronomer #astronomy #nasa# #nebula #galaxy
#knowledge #particlephysics #universe #cosmology #cosmologist #astrophysics #scientist #elonmusk #
spacex #stellarphysics #interstellar #education #exploration #star #astrophysicist #hubblespacetelescope
#hubble #quantumphysics')],

[(‘station resupply launch prelaunch’,

['He sees you when you’re sleeping . . . . .. #meme #wydaftersmokingthis #funnymemes #funnyvideos
#funny #yeet #hilarious #memes #memesdaily #dankmemes #dank #dankmeme #dankmemesdaily
#offensivememes #offensive #lol #anime #Imao #ifunny #elonmusk #elonmuskmemes #tesla # spacex #dead',

"This man on a other level #elonmuskmemes #memes #memesdaily #dailymemes #memelord #funny
#funnymemes #edgymemes #edgy #dankmemes #meme #dank #lol #memestagram #instamemes
#mememaster #memer #dailyfunny # spacex ',

'# SpaceX and #Tesla CEO Elon Musk @elonmusk hinted at what could be the announcement of a brain-
machine interface that could one day hook human brains up to computers on Sunday. In response to a question
asking for an update on Neuralink, a neurotechnology...https://Inkd.in/fVHsCQN!',

'RT @ajinnovator: # SpaceX and #Tesla CEO Elon Musk @elonmusk hinted at what could be the
announcement of a brain-machine interface that could one day hook human brains up to computers on Sunday.
In response to a question asking for an update on Neuralink, a neurotechnology...ht...',

'‘@XHNews Elon Musk continues smoking marijuana while his paying customers get killed, either by
autonomous cars or his battery powered cars #ElonMusk @Tesla @ASIRobots @ SpaceX
#irresponsibleceos',

'Elon is great, but Be Yourself. #elonmusk #elonmuskmemes #elon #entrepreneur #entrepreneurlife
#entrepreneurship #memes #tesla #paypal #hyperloop # spacex #changetheworld #world #belikeelon
#belikeelonmusk #beyoursel f #beyourownboss #innovation #intelligence #genius #millionairemindset
#billionaire #memeoftheday #thisisme #science #willpower #successquotes #success @solitary _.stranger’,

"Yep, it’s far more radical enterprise ! That’s why we’re doing that ! Why Elon Musk doesn\'t want to live
forever Speaking at the Vanity Fair summit in San Francisco, the Tesla and SpaceX founder says "I’'m not
actually a huge proponent of longevity." https://www.businessinsider.com/why-elon-musk-doesnt-want-to-
live-forever-2015-10',

'Elon Musk is the cofounder of the electronic-payment firm PayPal and formed SpaceX . He was also one
of the first significant investors in, as well as chief executive officer of, the electric car manufacturer Tesla. . . .
#solar #solarpower #solarenergy #cleanenergy #renewableenergy #greenenergy #fossilfree #quotes #tesla
#elonmusk #paypal #electric #revolution #paypal # spaceX #solarpanels #globalwarming #sustainablenergy’,

‘thank u elon very cool © #elon #musk #elonmusk #elonmuskmemes #elonmuskfans # spacex #tesla
#teslacars #paypal',

'What they mean when they say RISKS! Elon Musk had to borrow money to pay rent after he invested all
US$180 million earned from PayPal on SpaceX , Tesla and Solar City."]),

(‘galaxy alien moon astronomer’,

['LOS PILARES OSCUROS Y FORMAN PARTE DE LA NEBULOSA DEL AGUILA, CADA COLMNA
MIDE 5 ANOS LUZ DE ALTURA, ESTAN FORMADAS DE POLVO ESTELAR E HIDROGENO.
TAMBIEN ES EL LUGAR DE NACIMIENTO DE MUCHAS ESTRELLAS Y SE ENCUENTRA 6,500
ANOS LUZ DE NUESTRA TIERRA. #HHHHHHHHEHERHEHERHHHHRHEHHRHE Huniverse #cosmos #vialactea
#galaxy #planets #stars #astros #space # spacex #nasa #hubble #nasajpl #astronomic #thinker #astronomia
#milkyway #sun #solarsystem #telescope',

" inner ring with a temperature between 550-1400 K. It may be a\xaOdebris disk\xaOcreated from asteroids
broken apart by the star's gravity. - Follow @Astromate - #spacefacts #space #facts #didyouknow
#factoftheday #science #quantumphysics #quantummechanics #research #gravity #gravitationalwaves
#spacetime #alberteinstein #relativity #astronomyfacts #astrophysics #cosmic #astrophotography #nasa
#astrophysics #blackhole #gargantua #saturn #moon #Jupiter #Uranus #Sun #cosmos #Stephenhawking #
spacex #gravity",

" environment, attention has largely shifted towards the\xaOcolonization of the
Moon\xa0and\xaOMars\xaOinstead, with proposals for Venus focused on colonies floating in the upper-middle
atmosphereand on\xaOterraforming. - Follow @ Astromate - #spacefacts #space #facts #didyouknow



124

#factoftheday #science #quantumphysics #quantummechanics #research #gravity #gravitationalwaves
#spacetime #alberteinstein #relativity #astronomyfacts #astrophysics #cosmic #astrophotography #nasa
#astrophysics #blackhole #gargantua #saturn #moon #Jupiter #Uranus #Sun #cosmos #Stephenhawking #
spacex #gravity - Dm For Credit/Removal’,

'Did you knew this?!! . . . .. #fact #facts #factsl2 #interestingfacts #planet #planets #solarsystem #earth
#space #life #lifestyle #wonder #universe #habitable #astrophysics #astronaut #astronautlife #star #stars
#constellation #constellations #mars #moon # spacex #nasa #esa #hubble # spacex #science #physics',

'Happy Hubble Day!'! £ ® . . . . #hubbletelescope #planet #planets #solarsystem #earth #space #life
#lifestyle #wonder #universe #habitable #astrophysics #astronaut #astronautlife #star #stars #constellation
#constellations #mars #moon # spacex #nasa #esa #hubble # spacex #science #physics',

'Follow me @amazingsciencez for more . #starstuff #blackholes #astronomyphotography #universe
#quantum #astronomyfacts #astronomylover #astronomia #earth_pix #curiosityshop #alberteinstein
#isaacnewton #jupiter #redspot #neilarmstrong #sciencememes #physics #astroworld #hubble #nasa® #
spacex #elonmusk #nasa #missiontomars #nebula #blackhole #hubble #cosmology #cosmo #astronomy #
spacex #spacecraft',

"[Spherical] Planets , Moon's or Dwarf planets and/or Moon Moon's , Rouge Planets their Moons , exMoons
, exPlanets , exDwarf planets + exMoons , exRouge Moons , exMoon's Moon ! Moons too Planet !
Classification Mv @ScienceChannel @NatGeoScience @Discovery @history @ SpaceX @NatGeo",

'Orion Constellation is art. c>*R® . #space #universe #cosmos #astrophysics #astroworld
#nightphotography #photography #astronomy #astrofacts #science #nasa #galaxy #alien #moon #astronomer
#astronauts #hubbletelescope #hubble #deepspace # spacex #nebula #milkyway #eyes #earth #moonlight
#constellation #orion #betelgeusestar’,

'O @SONY-DSCHX400V Setting: Intelligent auto #jptphotography #sonydschx400v #moon #moonlight
#luna #stars #fullmoon #nighttime #nightsky #space #leaves #astrophotography #nasa #astronaut #hubble
#astronomy #science #cosmos # spacex #iss #silhouette #telescope #moonlamp #astrocamp #wpinkmoom
#philippinespH #philippineview #moon #sonyphoto #sonyphotography @bestnatureshots
@bestnatureshot_oregon @bestnatureshot_lebanon @bestnatureshot @bestnatureshot_kaltenhauser_10
@bestnatureshot_angelson_202714 @bestnatureshot_jurgensen 23884 @bestnatureshot_kukura_58075
@bestnatureshot_rough_350211 @bestnatureshots_allendorf 2222 @bestnatureshots_uselton_220104
@diy_bestnatureshot_3068 @moonshotsnz @bestnatureshott @droppin_tanks @mickimoonphoto
@moonlightenergyhealing @best.nature_shots @best._nature_.shot @htown_baseball’,

'Antares. . . #space #universe #cosmos #astrophysics #astroworld #nightphotography #photography
#astronomy #astrofacts #science #nasa #galaxy #alien #moon #astronomer #astronauts #hubbletelescope
#hubble #deepspace # spacex #nebula #milkyway #eyes #earth #moonlight #constellation #antares']),

('launch falcon heavy rocket',
['A successful landing for all three boosters! Congratulations @ SpaceX @elonmusk’,

'‘HWATCH #NOW : # SpaceX to Launch Falcon Heavy Rocket https://youtu.be/DPfHHIs50-w',

'WATCH NOW: SpaceX to Launch Falcon Heavy Rocket
https://www.youtube.com/watch?v=DPfHHIs50-w',

'WATCH NOW: SpaceX to Launch Falcon Heavy Rocket #Nasa @Kennedy Space Center,
5:35pm https://www.youtube.com/watch?v=DPfHHIs50-w # SpaceX #ArabSat #FalconHeavy',

'‘@cavsdan all | see is signs all 1 see is dolla signs @elonmusk @Tesla @ SpaceX ',

"Three cores, three flames & & ¥ An abstract view of the April 11th, 2019 launch of SpaceX ’s Falcon
Heavy and Arabsat-6A.",

'(©) Double sonic booms @#¥ Listen to the sonic boom of spaceX falcon heavy landing %',

'Double sonic booms @¥ Listen to the sonic boom of spaceX falcon heavy landing %',

"The Falcon Heavy is a monster. It has 27 engines and can generate more power than 18 747 jumbo jets.
Watch SpaceX launch a Tesla Roadster to Mars on the Falcon Heavy rocket — and why it matters The
Falcon Heavy has 27 engines, can generate more power than 18 747 jumbo jets, and is the most powerful
rocket to fly since NASA's moon rocket, the Saturn V. https://www.businessinsider.com/elon-musk-launch-
tesla-roadster-mars- spacex -falcon-heavy-2018-
2?2utm_content=buffer5e23b&utm_medium=social&utm_source=facebook.com&utm_campaign=buffer-
inventions",

‘Abso|ute|y incredible @ SPACEX eseeseessccssccssccsscasssessesssessscssscessesssanssassenssecsse/Renost
@science.feed -+ - - Listen for the Sonic Boom! SpaceX Falcon Heavy landing. - # SpaceX says that it
costs $62 million every time its Falcon 9 rocket is launched, while the more powerful Falcon Heavy costs an
estimated $90 million per launch. -7)],

[(‘international space station',



https://youtu.be/DPfHHls50-w',
https://www.youtube.com/watch?v=DPfHHls50-w
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['NASA to Broadcast Next Space Station Resupply Launch, Prelaunch Activities
http://www.nasa.gov/press-release/nasa-to-broadcast-next-space-station-resupply-launch-prelaunch-activities-
0#.XMGWCakUipM.facebook NASA to Broadcast Next Space Station Resupply Launch NASA commercial
cargo provider SpaceX is targeting no earlier than 4:22 a.m. EDT Tuesday, April 30, for the launch of its next
resupply mission to the International Space Station.’,

'NASA to Broadcast Next Space Station Resupply Launch, Prelaunch Activities http://www.nasa.gov/press-
release/nasa-to-broadcast-next-space-station-resupply-launch-prelaunch-activities-
0#.XMGWHNDZVzY .facebook NASA to Broadcast Next Space Station Resupply Launch NASA
commercial cargo provider SpaceX is targeting no earlier than 4:22 a.m. EDT Tuesday, April 30, for the
launch of its next resupply mission to the International Space Station.',

"This is amazing! Wooo!!! Ada Lace GOES TO SPACE I'm SO excited to finally share that I'm launching
one of my Ada Lace books to space through the #StoryTimeFromSpace program (1'!1) It's heading to the ISS
on Saturday with @ SpaceX ‘s CRS-17 mission! ##iR",

'NASA to Broadcast Next Space Station Resupply Launch, Prelaunch Activities via NASA | NASA
commercial cargo provider SpaceX is targeting no earlier than 4:22 a.m. EDT Tuesday, April 30, for the
launch of its next resupply mission to the International Spa... https://go.nasa.qov/2GEVaET",

"Ada Lace GOES TO SPACE I'm SO excited to finally share that I'm launching one of my Ada Lace books
to space through the #StoryTimeFromSpace program (!!!!) It's heading to the ISS on Saturday with @ SpaceX
's CRS-17 mission! #i\",

"If schedules hold, Florida's Space Coast could see up to three dozen launches in 2019 thanks to missions
that will\xaOfly on SpaceX and ULA rockets.
https://www.floridatoday.com/story/tech/science/space/2017/12/26/launch-schedule-upcoming-florida-rocket-
launches-and-landings/981861001/",

' SpaceX Falcon Heavy (Arabsat-6A) 11 April 2019 Playing with time-lapses while, paradoxically, trying
to pass the time quicker waiting for launch. @ SpaceX # spacex #falconheavy #arabsat #rocket #launch
#spacecoast #timelapse #waiting #paradox #capecarnaveral #kennedyspacecenter #florida’,

' SpaceX Falcon Heavy (Arabsat-6A) 11 April 2019 Playing with time-lapses while, paradoxically, trying
to pass the time quicker waiting for launch. @ SpaceX # spacex #falconheavy #arabsat #rocket #launch
#spacecoast #timelapse #waiting #paradox #capecarnaveral #kennedyspacecenter #florida’,

‘New BHR Rocket # #falconheavy # spacex #falcon9 #falconheavylaunch #sfs #space #sfs #spaceflight
#spacestation #iss #spaceflightsimulator #spacelaunchsystem #sls',

'Live: SpaceX to Launch Falcon Heavy Rocket #NASA Its been underway for 5 mins or so, but you will
be able to see the sideburners go down https://www.youtube.com/watch?v=DPfHHIs50-w']),

('launch abort systems spacex’,

['Tag bae *  « #kong #kingbach #kongdasavage #nyc #chocolate #artistry #empirestate #blacklivesmatter
#juliusdein #empirestateofmind #jayz #tarzan #therealtarzann #wildlifeconservation #architecture #love
#crazyhomes #homes #realtorsofinstagram #daviddobrik #danblizerian #babes #bikinis #redbull
#galentinesday #skyscrapers #espressothoughts #bae #dogs @redbull @goodmorningamerica @xgames
@theellenshow @ spacex @nitrocircus @danbilzerian @cnn @therealtarzann @teslamotors @loganpaul
@daviddobrik @dailymail @nytimes',

'‘New amazing photo every day!! # # Credit: NASA/Hubble . . #space #art #sky #nasa #moon #natura
#universe #astronomia #galaxy #stars #love #science #design #photography #music #cosmos #earth #color
#fashion #artist #movie #alien #astrofotografia # spacex #photooftheday’,

' SpaceX Boldclash F4 1s - - - #tinywhoop #fpv #fpvlife #fpvlifestyle #fpvfreestyle #boldclash
#dronestagram #drone #dronelife #dronelifestyle #droneron #rotorriot #makerfire #3dprinted #diy #rchobby
#canada #quebec #montreal - - - @boldclash_r @makerfire_tech @gemfanhobby @tinywhoop
@newbeedrone @rotorvillage @rotor_riot @planet_fpv @blacksheepfpv/,

‘#sun #instagram #morning #noon #bright #cloud #clouds #light #circle #toptags #nasa #isro # spacex #sky
#heaven #sunphotography #morningphotography #mobilelegends #mobile #likeforlike #bihar #patnadiaries #v
#vishal_verma66 #india @mobile_photography945 @nasa @nasaclimatechange
@amazing_bihar_jharkhand @patnadiaries @mobile_photography945 @sun__photography
@micro_mobile_photography @sahilmaxxphotography’,

"~ SpaceX 's boosters landing. - What do you think? Leave your comment down & - “w FOLLOW US:
@spaceinstalment - @ Double tap it if you like the picture. .. . ... #star #galaxy #falconheavy #nasa # spacex
#interstellar #milkyway #stargazing #stargazer #blackhole #universequotes #universe #crabnebula #nebula
#astrophotography #starphotography”,

'#cosmos #space #universe #astronomy #nasa #science #galaxy #stars #moon #nature #astrophysics #earth
#art #astrophotography #sky #physics #hubble #milkyway #love #photography # spacex #cosmology
#nightsky #solarsystem #nebula #planet #astro #interstellar #planets #bhfyp',



https://go.nasa.gov/2GEVaET',
https://www.floridatoday.com/story/tech/science/space/2017/12/26/launch-schedule-upcoming-florida-rocket-launches-and-landings/981861001/%22,
https://www.floridatoday.com/story/tech/science/space/2017/12/26/launch-schedule-upcoming-florida-rocket-launches-and-landings/981861001/%22,
https://www.floridatoday.com/story/tech/science/space/2017/12/26/launch-schedule-upcoming-florida-rocket-launches-and-landings/981861001/%22,
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"#astronomer #astronomy #science #space #astrophysics #universe #nasa #cosmos #cosmology #galaxy
#hubble #hubbletelescope #moon #earth #milkyway #photography #spacetime #astronaut #spacetravel
#physics # spacex #astrophotography #interstellar #art #nebula #blackholes #astronomia #stars
#quantumphysics',

#cosmos #physics #stars #earth # spacex #hubble #quantumphysics #milkyway #interstellar #stephenhawking
#sun #cosmology #elonmusk #einstein #moon #mars #scientist #nebula #wormhole #art #spacetime #bhfyp",

"In Greek and Roman mythology, Jupiter drew a veil of clouds around himself to hide his mischief. Jupiter’s
wife, the goddess Juno, who was able to peer through the clouds and reveal his true nature. Our NASA's Juno
Mission to Jupiter spacecraft also looks beneath the clouds to see what the planet is up to, not seeking signs of
misbehavior, but helping us to understand the planet's structure and history.
https://m.youtube.com/channel/UC4jrTqQX-ObxHyfLBWg41PA #astronomia #planetas #universo #espaco
#astronauta #sistemasolar #astronauta #astronomy #planet #planets #universe #space #astronaut #solarsystem
# spacex #cientistas #CarlSagan #Interestellar #hubble #earth #cosmos #saturno #Earth #Terra #quasar
#galaxia #galaxy #loveastronomy",

‘#blackhole #space #universe #nasa #astrophysics #science #astronomy #galaxy #cosmos #physics #stars
#earth # spacex #hubble #quantumphysics #milkyway #interstellar #stephenhawking #sun #cosmology
#scientist #nebula #wormhole #art #spacetime E\u200dz #bhfyp @lozanohemmer @galeriamaxestrella’])],

[(‘spacex tesla solar city',

['#Kids #Space #WallArt! https://etsy.me/2KtdAfZ #etsyshop #poster #kids #wallart #bedroom #children
#kids #kinder #kindergarten #etsy #etsysellers #space #rocket #spaceship #nasa # Spacex
#ThursdayThoughts #ThursdayMotivation #Thursday’,

'My new Rocket design #falconheavy # spacex #falcon9 #falconheavylaunch #sfs #space #sfs #spaceflight
#spacestation #iss #spaceflightsimulator #spacelaunchsystem #sls',

'That’s a man who takes risks. Elon Musk had to borrow money to pay rent after he invested all US$180
million earned from PayPal on SpaceX , Tesla and Solar City.",

" SpaceX 'in Starship uzay aracinin, kizil gezegen Mars'a inis animasyonu.. . Animation of SpaceX 's
Starship landing on Mars by HazeGrayArt. . # SpaceX #Starship #BigFalconRocket #spaceship #spaceflight
#rocket #RedPlanet #MarsExploration #MarsColonization #... http:/bit.ly/2VIOt2X",

"@phsglobalissues Posted... What stemmed from Elon Musk's dream of making humanity a multi-planet
species is now a $30 billion company with more than 6,000 employees. Here's how SpaceX took off.
https://cnb.cx/2TUYhAD",

"@ConstiDon Posted... What stemmed from Elon Musk's dream of making humanity a multi-planet species
is now a $30 billion company with more than 6,000 employees. Here's how SpaceX took off.
https://cnb.cx/2TUYhAb",

"@BojiThomasl Posted... What stemmed from Elon Musk's dream of making humanity a multi-planet
species is now a $30 billion company with more than 6,000 employees. Here's how SpaceX took off.
https://cnb.cx/2TUYhAb",

"@ReelNewMedia Posted... What stemmed from Elon Musk's dream of making humanity a multi-planet
species is now a $30 billion company with more than 6,000 employees. Here's how SpaceX took off.
https://cnb.cx/2TUYhAb",

"@Aathbiskot Posted... What stemmed from Elon Musk's dream of making humanity a multi-planet species
is now a $30 billion company with more than 6,000 employees. Here's how SpaceX took off.
https://cnb.cx/2TUYhAb",

"@guen_tai Posted... What stemmed from Elon Musk's dream of making humanity a multi-planet species is
now a $30 billion company with more than 6,000 employees. Here's how SpaceX took off.
https://cnb.cx/2TUYhAbL"]],

[(‘watch live spacex’,

[*A Falcon 9 rocket's Merlin main engines briefly fired Saturday morning, setting the stage for an early
Wednesday launch to the International Space Station, SpaceX confirmed.
https://eu.floridatoday.com/story/tech/science/space/2019/04/27/ spacex -test-fires-falcon-9-rocket-cape-
canaveral-ahead-launch/3586881002/ SpaceX test fires Falcon 9 rocket at Cape Canaveral ahead of early
launch SpaceX is now targeting Wednesday morning for the launch of a Falcon 9 rocket to the International
Space Station. Weather looks good for the attempt.",

'Et voila le static fire de CRS-17! The Falcon 9 rocket’s Merlin main engines have ignited at Cape
Canaveral, a key test before launch early Wednesday to respuply the International Space Station. We’ll await
confirmation of a successful test from SpaceX . https://spaceflightnow.com/2019/04/27/falcon-9-crs-17-

launch-preps/'



http://bit.ly/2VlOt2X%22,
https://cnb.cx/2TUYhAb%22,
https://cnb.cx/2TUYhAb%22,
https://cnb.cx/2TUYhAb%22,
https://cnb.cx/2TUYhAb%22,
https://cnb.cx/2TUYhAb%22,
https://cnb.cx/2TUYhAb%22,
https://cnb.cx/2TUYhAb%22,
https://cnb.cx/2TUYhAb%22,
https://cnb.cx/2TUYhAb%22,
https://cnb.cx/2TUYhAb%22,
https://cnb.cx/2TUYhAb%22%5d)%5d,
https://cnb.cx/2TUYhAb%22%5d)%5d,
https://spaceflightnow.com/2019/04/27/falcon-9-crs-17-launch-preps/',
https://spaceflightnow.com/2019/04/27/falcon-9-crs-17-launch-preps/',
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'"The Falcon 9 rocket’s Merlin main engines have ignited at Cape Canaveral, a key test before launch early
Wednesday to respuply the International Space Station. We’ll await confirmation of a successful test from
SpaceX . https://spaceflightnow.com/2019/04/27/falcon-9-crs-17-launch-preps/',

'Following a static fire test of its Falcon 9 rocket, SpaceX set the beginning of May for its next cargo
mission to the International Space Station. [ 376 more words ]
https://www.spaceflightinsider.com/organizations/space-exploration-technologies/ spacex -aiming-for-may-1-
for-next-cargo-dragon-launch/ https://www.spaceflightinsider.com/organizations/space-exploration-
technologies/ spacex -aiming-for-may-1-for-next-cargo-dragon-launch/ SpaceX aiming for May 1 for next
cargo Dragon launch Following a static fire test of its Falcon 9 rocket, SpaceX set the beginning of May for
its next cargo mission to the International Space Station.’,

'Falcon 9 rocket completes static fire test, aims for launch early Wednesday | via @SpaceflightNow #
SpaceX http://bit.ly/2IM5jCc',

"The plume of smoke is from this mornings successful static fire of the # SpaceX #Falcon9. The launch is
May 1st at 3:59am EDT. #CRS17',

' SpaceX Falcon 9 static fire test will be tomorrow, launch moves to May 1st.",

‘@elonmusk | am waiting for the next innovation.. @ SpaceX picking me up from home terrace for the
@NASAMoon ride # #",

‘@JaneidyEve @elonmusk A launch #© Rocket Launch: May 1, 2019, 3:59 AM ET | SpaceX Falcon 9
CRS-17 https://lwww.kennedyspacecenter.com/launches-and-events/events-calendar/2019/may/rocket-launch-
spacex -crs-17?fbclid=IwAR1IFU6MIFMONoMtvKZvxSJ9XM9UeCu3DH6yGt2p5EL fiWSuw839LVy1UL1E',

'‘Amazing shot of the SpaceX Falcon 9 launch. #),

(‘space universe nasa science’,

['Tag your sticky buddy \U0001f974®) - « « #kong #kingbach #kongdasavage #nyc #chocolate #artistry
#empirestate #blacklivesmatter #juliusdein #empirestateofmind #jayz #tarzan #therealtarzann
#wildlifeconservation #architecture #love #crazyhomes #homes #realtorsofinstagram #daviddobrik
#danblizerian #babes #bikinis #redbull #galentinesday #skyscrapers #cats #animals #memes @redbull
@goodmorningamerica @xgames @kyliejenner @theellenshow @ spacex @nitrocircus @danbilzerian @cnn
@realtordotcom @therealtarzann @teslamotors @daviddobrik @thedailyshow’,

'Tag your sticky buddy \U0001f974®) -« « « #kong #kingbach #kongdasavage #nyc #chocolate #artistry
#empirestate #blacklivesmatter #juliusdein #empirestateofmind #jayz #tarzan #therealtarzann
#wildlifeconservation #architecture #love #crazyhomes #homes #realtorsofinstagram #daviddobrik
#danblizerian #babes #bikinis #redbull #galentinesday #skyscrapers #sticky #clean #animals @redbull
@goodmorningamerica @xgames @theellenshow @ spacex @nitrocircus @danbilzerian @cnn
@realtordotcom @therealtarzann @teslamotors @loganpaul @daviddobrik @dailymail @nytimes',

"Iceland Aurora. <M Too beautiful to be real.. ~ . -- No copyright infringement intended. All the rights of
the photographs are of their respective authors. No profit is sought with this image. #space #tech #universe
#got # spacex #star #science #cosmos #nasa #mindfulness #sun #quote #end #art #star #dark #hustle #moon
#believe #earth #galaxy #energy #mind #consciousness #vibration #mindset #light #black’,

'An incredibly sharp photograph of the Korolev Crater on Mars, taken by @europeanspaceagency’s Mars
Express! (Swipe () Follow for more @nowspacetime ¢ #nasa#telescope #hubble #hubbletelescope
#interstellar#nature #moon #nebula #nebulae #crater #mars # spacex #iss #space #planet #universe
#astrophotography #cosmos #astrophoto #esa #milkyway #martian #biology #science #nasabeyond
#astrophysics #solarsystem #astronomy’,

'Faith of Earth?X® . . -- No copyright infringement intended. All the rights of the photographs are of their
respective authors. No profit is sought with this image. #space #tech #universe #got # spacex #star #science
#cosmos #nasa #mindfulness #sun #quote #end #art #star #dark #hustle #moon #believe #earth #galaxy
#energy #mind #consciousness #vibration #mindset #light #black’,

"by: @helenhsu_doodles . -- No copyright infringement intended. All the rights of the photographs are of
their respective authors. No profit is sought with this image. #space #tech #universe #got # spacex #star
#science #cosmos #nasa #mindfulness #sun #quote #end #art #star #dark #hustle #moon #believe #earth
#galaxy #energy #mind #consciousness #vibration #mindset #light #black’,

"of numbers. #tifr #mathsquestions #set #equation #mentalability #iit #iitjee #iitjeemaths #cosmology
#physics #chemistry #nasa #scientist #relativity #space #cosmology #physics #astrophysicist #physicists #
spacex #scientist #relativity #space #cosmology #physics #astrophysicist #physicists # spacex
#richardfeynman #physics #cambridgeuniversity #oxforduniversity #knowledge #instadaily #maths
#mathshumor #mathsquestions #reasoningmaths2018 #stanford #princeton’,

". Wright Jr. @nasa #stars #milkyway #esa #planet #earth #saturn #elonmusk
#nature #planetearth #physics #space #nasa #astronomy #astronaut #cosmos #hubble #galaxy #universe



https://spaceflightnow.com/2019/04/27/falcon-9-crs-17-launch-preps/',
http://bit.ly/2IM5jCc',

128

#science #astrophotography #saturn #solarsystem #planets #jupiter #moon #mars # spacex #iss
#telescope #interstellar #milkyway',

'#Science #Mars#space # spacex #elonmusk #physicist #physicsfun #physics #quantum #quantumphysics
#quantummechanics #facts #fact #factsdaily#michiokaku #stevehawking #stephenhawking #alberteinstein
#schrodinger #equation #mathematics #blackhole #sun #solarsystem #galaxy #universe #mars #sciencelover',

'‘#WeAreOutThere Follow @theastrodaily #astronomy #cosmos #astrophysics #cosmology #universe #facts
#factsdaily #quantumphysics #solarsystem #stevenhawking #carlsagan #space # spacex #bigbang #physics
#quantum #interesting #science #spacefacts #sciencefacts #stars #interstellar #astronomyfacts #blackhole
#nebula)],

[(‘space astronomy universe cosmos rocket’,

[Posted @withrepost * @beingastro.universe Repost @_astro_mania_ Follow us for more astronomy stuff.
Follow (& @beingastro.universe (& @beingastro.universe (¢ @beingastro.universe (¢ @beingastro.universe -
Repost if you love, ---------

DM for cheap promotions.
...... #elonmusk # spaceX #scientist #nasa #interstellar #space
#astronomy #universe #cosmos #rocket #hubble #galaxy #stars #milkyway #einstein #science #blackhole
#wormhole #cosmology #earth #astrophysics #telescope #quantumphysics #alberteinstein #sun #mars
#physics #carlsagan #stephenhawking #multiverse',

'Sir - Neil deGrasse Tyson @ Follow us for more astronomy stuff. Follow (& @beingastro.universe (&
@beingastro.universe (& @beingastro.universe (¢ @beingastro.universe
Repost if you love.

DM for cheap promotions.
.... #elonmusk # spaceX #scientist #nasa #interstellar #space #astronomy #universe #cosmos #rocket
#hubble #galaxy #stars #milkyway #einstein #science #blackhole #wormhole #cosmology #earth #astrophysics
#telescope #quantumphysics #alberteinstein #sun #mars #physics #carlsagan #stephenhawking #multiverse',

'Repost. @beingastro.universe Follow us for daily astronomy stuff. Follow ----- (z@beingastro.2 -----
(z@beingastro.2 ----- (z@beingastro.2 ----- (7 @beingastro.2
———————————— Repost if you love. DM for cheap
promotions. .... #elonmusk # spaceX #scientist #nasa #interstellar #space
#astronomy #universe #cosmos #rocket #hubble #galaxy #stars #milkyway #einstein #science #blackhole
#wormhole #cosmology #earth #astrophysics #telescope #quantumphysics #alberteinstein #sun #mars
#physics #carlsagan #stephenhawking #multiverse',

True & . Repost. @_astro_mania_ Follow us for daily astronomy stuff. Follow ----- (z@beingastro.2 -----
(7 @beingastro.2 ----- (3 @beingastro.2 ----- (7 @beingastro.2
———————————— Repost if you love. DM for cheap
promotions. .... #elonmusk # spaceX #scientist #nasa #interstellar #space
#astronomy #universe #cosmos #rocket #hubble #galaxy #stars #milkyway #einstein #science #blackhole
#wormhole #cosmology #earth #astrophysics #telescope #gquantumphysics #alberteinstein #sun #mars
#physics #carlsagan #stephenhawking #multiverse',

'Follow us for daily astronomy stuff. Follow (3 @beingastro_facts (¢ @beingastro_facts ¢
@beingastro_facts & @beingastro_facts . . . #elonmusk # spaceX #scientist #nasa #interstellar #space
#astronomy #universe #cosmos #rocket #hubble #galaxy #stars #milkyway #einstein #science #blackhole
#wormhole #cosmology #earth #astrophysics #telescope #quantumphysics #alberteinstein #sun #mars
#physics #carlsagan #stephenhawking #multiverse',

'#nasa #astronaut #spacetime #spaceship #spacecraft #space # spacex #moon #apollo #mars #ares
#alienworld #aerospace #aliens #drawing #art',

'Studying the heavens and Earth and how one should go about moving them. #astrophotography #milkyway
#carinanebula #longexposure # spacex #space',

' Length: 105mm\u2063 \u2063 #nasa #astronomy #astronaut #space #galaxy #cosmos #nebula #universe
#solarsystem #planets #astrophotography #science #hubble #stars #milkyway #outerspace # spacex #iss
#telescope #interstellar #nightsky #nasabeyond #astrophysics #highpointscientific #constellation #rocket
#planet\u2063 @universetoday @ spacex @longexpoelite @canonusa @longexposure_shots
@highpointscientific',

'Pléiades. (Messier 45) #spaceflight# spacex
#nasajpl#exploretpleiades#mab#nasattesattesotspacetastronomy#hubble#iss#jpl#cosmos#universettgalaxies#
nebula#moon#spaceshuttle#spaceexploration#milkyway#solarsystem#planets#jupiter#saturn#mars#moonlight'

'Swipe to read all © The first image of Andromeda galaxy. W Follow us for more astronomy stuff.
Follow (& @beingastro.universe (& @beingastro.universe (¢ @beingastro.universe ¢z @beingastro.universe -



Repost if you love. ---------

DM for cheap promotions.
...... #elonmusk # spaceX #scientist #nasa #interstellar #space
#astronomy #universe #cosmos #rocket #hubble #galaxy #stars #milkyway #einstein #science #blackhole
#wormhole #cosmology #earth #astrophysics #telescope #quantumphysics #alberteinstein #sun #mars
#physics #carlsagan #stephenhawking #multiverse])],

[(‘fusion poised spacex’,

['Lassan indulhatnak is az els6 Starlink-mitholdak
https://hvg.hu/tudomany/20190429_elon_musk_space_x_starlink_muholdas_internet 1500 miholdat
telepitene a "fejlink folé" Elon Musk, és ehhez most mar engedélye is van Az amerikai Szovetségi
Kommunikéciés Hivatal (FCC) z6ld utat adott a SpaceX -nek, hogy relative alacsony, 550 km-es magassaba
telepitsék a Starlin nevii halozat els6é 1500 miiholdjat.',

'Szélessavu internetet igér az egész bolygon a SpaceX
https://hvg.hu/tudomany/20190429_elon_musk_space_x_starlink_muholdas_internet 1500 mitholdat
telepitene a fejunk folé Elon Musk, és ehhez most mar engedélye is van Az amerikai SzOvetségi
Kommunikaciés Hivatal (FCC) z6ld utat adott a SpaceX -nek, hogy relative alacsony, 550 km-es magassaba
telepitsék a Starlin nevii halozat els6é 1500 miiholdjat.',

" SpaceX Launching 1,600 Internet-Transmitting Satellites — Will Cryptocurrency Networks Get Stronger?
- BeInCrypto http://dlvr.it/R3kz9x’,

‘Billionaire SpaceX owner Elon Musk offers a peek at a breakthrough: collaborative testicles',

'# SpaceX and #0neWeb duking it out for infrastructure. Do either control meaningful spectrum yet?
https://Inkd.in/dpauKD5',

'‘@Level70000 @elonmusk he is thge owner of: Tesla, SpaceX , The Boring Company and he is a meme
lord',

'Herel's @ SpaceX \'s full statement on the FCC granting a modification request for its first ~1500 Starlink
satellites. "Starlink production is well underway, and the first group of satellites have already arrived at the
launch site" - Gwynne Shotwell https://docs.fcc.gov/public/attachments/DA-19-342A1.pdf’,

'From @ SpaceX \'s full statement on the FCC granting: “Starlink production is well underway, and the first
group of satellites have already arrived at the launch site" - Gwynne Shotwell SpaceX has been granted
approval to fly more than 1,500 Starlink satellites at an altitude of 550 kilometers.",

"Can't wait to see SpaceX mode Roadster can't come soon enough This is the car nobody can argue
against and SpaceX mode will show how insane the company can get #Tesla #BeyondPlaid #Roadster
@elonmusk @J_M_0_N Actually, SpaceX mode on New Roadster will be beyond plaid !",

'FCC Allows SpaceX to Fly Starlink Internet Satellites in Lower Orbit https://www.geek.com/tech/fcc-
allows- spacex -to-fly-starlink-internet-satellites-in-lower-orbit-1784853/'1),

(‘dragon spacecraft launching wednesday',

[# We are almost 15 minutes away from our What’s on Board briefing for the launch of @ SpaceX ’s
CRS-17 # Got questions for the experts? #AskNASA http://nasa.gov/live',

'We are almost 15 minutes away from our What’s on Board briefing for the launch of @ SpaceX ’s CRS-17
# Got questions for the experts? #AskNASA http://nasa.gov/live',

'Drone Ship pulls into Port after latest Falcon 9 Landing ...@elonmusk @ SpaceX ',

'# SpaceX #Falcon9 has been lowered, rolled back away from #pad40 to hangar where techs now attaching
the #CargoDragon for @NASA #CRS17 resupply launch to #ISS May 1, 358 AM ET & #OCISLY droneship
landing 8 min later just offshore of @jettypark’,

'es& mwb‘l ::egb.t)eS" eoaro\u200c ! https://www.eenadu.net/newsdetails/16/2019/04/29/90520/Jeff-

Bezos-and-Amazon-Propose-Space-Based-Internet-Service-to-Compete-With- SpaceX -and-OneWeb via
@eenadulivenews',

"This marker shows the location where # SpaceX 's droneship is expected to be located during Wednesday
morning's Falcon 9 #CRS17 launch. At 17 miles away, the landing attempt could be visible to those on shore.
@MyNews13.",

'After a successful static fire test at Cape Canaveral Air Force Station Saturday morning, @ SpaceX is how
targeting early Wednesday to launch its 17th resupply mission to the International Space Station
http://bit.ly/2J2Byw6 #space #technology’,

‘Miami@riggerunited @djiglobal @towerlifeapparel @towerlife @climbingmagazine @gmesupply
@dangerousjobs #climber\xa0 #deutschland # spacex #spacexlaunch #nasa #nasa#
#Chrisnicolaus#incredible #towerclimbersofamerica #towerclimberslife #climbing #americanbadass
#hardworkers #dangerousjobs\xa0 #germany\xa0 #towerclimber\xa0 #germanman # #climb #climbhigher
#german #climbers\xa0 #climbersofinstagram #climbhigh\xa0 #thebest\xa0 #dangerous #germany
#christophernicolaus',



http://dlvr.it/R3kz9x',
https://lnkd.in/dpauKD5',
https://lnkd.in/dpauKD5',
https://www.geek.com/tech/fcc-allows-%3Cb%3Espacex%3C/b%3E-to-fly-starlink-internet-satellites-in-lower-orbit-1784853/'%5d),
https://www.geek.com/tech/fcc-allows-%3Cb%3Espacex%3C/b%3E-to-fly-starlink-internet-satellites-in-lower-orbit-1784853/'%5d),
http://nasa.gov/live',
http://nasa.gov/live',
https://www.eenadu.net/newsdetails/16/2019/04/29/90520/Jeff-Bezos-and-Amazon-Propose-Space-Based-Internet-Service-to-Compete-With-%3Cb%3ESpaceX%3C/b%3E-and-OneWeb
https://www.eenadu.net/newsdetails/16/2019/04/29/90520/Jeff-Bezos-and-Amazon-Propose-Space-Based-Internet-Service-to-Compete-With-%3Cb%3ESpaceX%3C/b%3E-and-OneWeb
http://bit.ly/2J2Byw6/n#space
http://bit.ly/2J2Byw6/n#space
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‘@riggerunited @djiglobal @towerlifeapparel @towerlife @climbingmagazine @gmesupply
@dangerousjobs #climber\xa0 #deutschland # spacex #spacexlaunch #nasa #nasa#
#Chrisnicolaus#incredible #towerclimbersofamerica #towerclimberslife #climbing #americanbadass
#hardworkers #dangerousjobs\xa0 #germany\xa0 #towerclimber\xa0 #germanman # #climb #climbhigher
#german #climbers\xa0 #climbersofinstagram #climbhigh\xa0 #thebest\xa0 #dangerous #germany
#christophernicolaus',

'Falcon 9 first-stage landing during the THAICOM 8 mission on May 27, 2016. Source: SpaceX # spacex
#falcon #falcon9 #landing #space #thaicom8 #elonmusk #onboard #camera #earth #first])]]
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