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Примітки

Частина І. Сила злиття

1. Злиття

 1 Inrix, “Global Traf fic Scorecard,” доступно на: http:// inrix.com /scorecard/.
 2 Див.: https://www.uber.com/us/en/elevate/summit/2018/.
 3 Промову Голдена можна переглянути за посиланням https://www.youtube.com/ 

watch?v=fmW2Y2nEW1U&feature=youtu.be.
 4 Sarah Perez, “Groupon Product Chief Jess Holden to Depart, Is Heading to a Bay 

Area Tech Company,” TechCrunch, February 11, 2014. Див.: https://techcrunch.com 
/2014/02/11/groupon-product-chief-jef f-holden-departs-is-headed-to-a-bay-area-
tech-company/.

 5 Dennis Green, “A Survey Found That Amazon Prime Membership Is Soaring to New 
Heights—But One Trend Should Worry the Company,” Business Insider, January 18, 
2019, p. 1.

 6 Див. профіль Голдена на Linkedln: https://www.linkedin.com/in /jef fholden/.
 7 Tim Fernholz, “Are There Bubbles in Space,” Quartz, July 30, 2018. Див.: https://

qz.com/1343920 /investors-have-pumped-nearly-1-billion-into-aerospace-start-ups-
this-year/.

 8 Mark Harris, “Larry Page Is Quietly Amassing a ‘Flying Car’ Empire,” Verge, July 19, 2018. 
Див.: https://www.theverge.com/2018/7/19/17586878/larry-page-flying-car-opener-
kitt-haw-cora.

 9 AAA, “AAA Reveals True Cost of Vehicle Ownership,” August 23, 2017. Див.: https:// 
newsroom.aaa.com/tag/driving-cost-per-mile/.

 10 Дані з внутрішнього дослідження техніко-економічного обґрунтування Uber. Див.: 
https://www.cnet.com/roadshow/news/will-you-be-able-to-af ford-uberairs-flying-
car service/.

 11 Те ж джерело.
 12 Те ж джерело.
 13 Див.: https://www.uber.com /us /en /elevate /partners/.
 14 «Vimana» — назва міфологічної летючої колісниці з ранніх індуїстських текстів. 

Див.: https:// en.wikipedia.org /wiki/Vimana.
 15 Kotler, Tomorrowland (New Harvest, 2015), pp. 97–105.
 16 Див.: https:// www. intel.com /content /www /us /en/silicon-innovations /moores- 

law-technology.html.
 17 Ray Kurzweil, How to Create a Mind (Viking, 2012), pp. 179–198.
 18 Ray Kurzweil, “The Law of Accelerating Returns,” March 7, 2001. Див.: https:// www.kurz-

weilai.net /the-law-of-accelerating-returns.
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 19 Clayton Christensen, The Innovator’s Dilemma (HarperBusiness, 2000), pp. 15–19.
 20 Mark Moore, “Distributed Electric Propulsion Aircraf t,” Nasa Langley Research Center. 

Див.: https:// aero.larc.nasa.gov /files /2012 /11 /Distributed-Electric-Propulsion-Air-
craf t.pdf.

 21 Див.: Karim Nice and Jonathon Strickland, “Gasoline and Battery Power Ef ficiency,” 
How Stuf f Works, https://auto.howstuf fworks.com /fuel-ef ficiency/alternative-fu-
els /fuel-cell4.htm.

 22 Інтерв’ю Голдена, те ж джерело.
 23 Staf f at Henry Ford, “Willow Run Bomber Plant.” Див.: https:// www. thehenryford.org 

/collections-and-research/digital-collections/expert-sets /101765/.
 24 Те ж джерело.
 25 History.com editors, “Ford Motor Company Unveils the Model T,” History, August 27, 

2009. Див.: https://www.history.com/this-day-in-history/ford-motor-company-un-
veils-the-model-t.

 26 Elizabeth Kolbert, “Hosed,” New Yorker, November 8, 2009.
 27 Fabian Kroger, “Automated Driving in Its Social, Historical and Cultural Contexts,” Au-

tonomous Driving, May 22, 2016, pp. 41–68.
 28 Див.: https://www.darpa.mil/about-us/timeline/-grand-challenge-for-autonomous- 

vehicles.
 29 Alexis Madrigal, “Waymo’s Robots Drove More Miles Than Everyone Else Com-

bined,” Atlantic, February 14, 2009, Див.: https://www.theatlantic.com/technology/ 
archive/2019/02/the-latest-self-driving-car-statistics-from-california/582763/.

 30 Andrew Hawkins, “Waymo and Jaguar Will Build Up to 20,000 Self-Driving Electric 
SUVs,” Verge, March 27, 2018. Див.: https://www.theverge.com/2018/3/27/17165992/
waymo-jaguar-i-pace-self-driving-ny-auto-show-2018.

 31 Див.: https://media.gm.com/media/us/en/gm/news.detail.html/content/Pages/news/
us/en/2018/may/0531-gm-cruise.html.

 32 Інтерв’ю автора, 2019 рік.
 33 Те ж джерело.
 34 U.S. Census Bureau, “Average One –Way Commuting Time by Metropolitan Areas,” De-

cember 7, 2017. Див.: https://www.census.gov/library/visualizations/interactive/trav-
el-time.html.

 35 Список цих виробників можна знайти на Wikipedia: https://en.wikipedia.org/wiki/
List_of_car_brands.

 36 Donald Shoup, The High Cost of Free Parking (Routledge, 2011), p. 624.
 37 Richard Florida, “Parking Has Eaten American Cities,” CityLab, July 24, 2018.
 38 Eran Ben-Joseph, ReThinking a Lot (mit Press, 2012), pp. xi–xix.
 39 Див.: https://www.spacex.com/sites/spacex/files/hyperloop_alpha.pdf.
 40 Malcolm Browne, “New Funds Fuel Magnet Power for Trains,” New York Times, March 

3, 1992.
 41 Robert Salter, “The Very High Speed Transit,” Rand Corporation, 1972. Див.: https://

www.rand.org/pubs/papers/P4874.html.
 42 Повну історію розробки Hyperloop One можна знайти за посиланням: https://hy-

perloop-one.com/our-story#partner-program. (Примітка автора: компанія Пітера 
VC була інвестором.)

 43 Інтерв’ю автора, 2019 рік.
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 44 Див.: https://twitter.com/elonmusk.
 45 Dana Hull, “Musk’s Boring Co. Raises $113 Million for Tunnels, Hyperloop,” Bloomberg, 

April 16, 2018, Див.: https://www.bloomberg.com/news/articles/2018-04-16/musk-s-
boring-co-raises-113-million-for-tunnels-and-hyperloop.

 46 Aarian Marshall, “Las Vegas Orders Up a Boring Company Loop,” Wired, May 22, 2019.
 47 Ed Oswald, “Here’s Everything You Need to Know About the Boring Company,” Digi-

tal Trends, February 26, 2019.
 48 Див.: https://www.youtube.com/watch?v=tdUX3ypDVwI.
 49 Darrell Etherington, “SpaceX aims to Replace Falcon 9, Falcon Heavy and Dragon 

with One Spaceship,” Techcrunch, September 28. 2017. Див.: https://techcrunch.
com/2017/09/28/spacex-aims-to-replace-falcon-9-falcon-heavy-and-dragon-with-
one-spaceship/.

 50 Див.: https://twitter.com/mayorofla.
 51 Див.: https://spacenews.com/spacex-begins-starship-hopper-testing/.
 52 Дані взято з https://www.macrotrends.net.
 53 Те ж джерело.
 54 Те ж джерело.
 55 Те ж джерело.
 56 Те ж джерело.
 57 Див.: Arnaud D’Argembeau, “Modulation of Medial Prefrontal and Inferior Parietal 

Cortices When Thinking About Past, Present and Future Selves,” Social Neuroscience, 
May 2, 2010, pp. 187–200.

 58 Див.: Jill Lepore, “Are Robots Competing for Your Job?,” New Yorker, March 4, 2019. 
Також див.: Marguerite Ward, “AI and Robots Could Threaten Your Career Within 
5 Years,” CNBC, October 5, 2017, https://www.cnbc.com/2017/10/05/report-ai-and-
robots-could-change-your-career-within-5-years.html.

 59 Matthieu Pelissie due Rausas, “Internet Matters: The Net’s Sweeping Impact on 
Growth, Jobs, and Prosperity,” McKinsey Global Institute, May 2011.

 60 Richard Foster and Sarah Kaplan, Creative Destruction (Crown Business, 2001). Див.: 
https://www.innosight.com/insight/creative-destruction/.

 61 Див.: https://avatar.xprize.org/prizes/avatar.

2. Стрибок до швидкості світла 
Експоненціальні технології: частина перша

 62 Інтерв’ю автора з Чедом Рігетті, 2018.
 63 Див.: https://www.jpl.nasa.gov/news/releases/97/coldspot.html.
 64 Luke Harding and Leonard Barden, “Deep Blue Win a Giant Step for Computerkind,” 

Guardian, May 12, 2011.
 65 Erik Brynjolfsson and Andrew McAfee, The Second Machine Age (W.W. Norton and Co., 

2014), p. 49.
 66 Lieven Eeckhout, “Is Moore’s Law Slowing Down? What Next?, IEEE Micro 37, no. 4: 4–5.
 67 Kurzweil, “Law of Accelerating Returns.”
 68 Див.: https://www.apple.com/iphone-xs/a12-bionic/.
 69 Тім Феррісс на цю тему: https://tim.blog/2018/05/31/steve-jurvetson/.
 70 Рігетті, інтерв’ю з автором. 
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 71 February 2016. Див.: https://www.oxfordmartin.ox.ac.uk/videos/the-dawn-of-quan-
tum-technology-with-prof-simon-benjamin/.

 72 Рігетті, інтерв’ю з автором.
 73 Див.: https://www.internetlivestats.com/total-number-of-websites/.
 74 Geof f Spencer, “Much More Than a Chat: China’s Xiaoice Mixes AI with Emotions and 

Wins Over Millions of Fans,” news. microsof t.com, November 1, 2018. Див.: https://
news.microsof t.com/apac/features/much-more-than-a-chatbot-chinas-xiaoice-mix-
es-ai-with-emotions-and-wins-over-millions-of-fans/. Див. також: https://blogs.mi-
crosof t.com/ai/xiaoice-full-duplex/.

 75 Цей і наступний приклад узяли з інтерв’ю із Зо, американською версією Шаоайс, 
яке опублікували у Twitter у 2018 році.

 76 Matt McFarland, “What Happened When a Chinese TV Station Replaced Its Meteorol-
ogist with a Chatbot,” Washington Post, January 12, 2016.

 77 John Ward, “The Services Sector: How Best to Measure It?,” International Trade Orga-
nization, October 2010.

 78 Див.: https://en.wikipedia.org/wiki/Timeline_of_machine_learning. Див. також: An-
drew McAfee and Erik Brynjolfsson, Machine Platform Crowd (Norton, 2017), pp. 66–
86.

 79 Див.: https://www.youtube.com/watch?v=gsfkGlSajHQ.
 80 Див.: https://ai.googleblog.com/2018/05/duplex-ai-system-for-natural-conversation.

html.
 81 Див.: https://experiments.withgoogle.com/talk-to-books.
 82 Chloe Olewitz, “A Japanese AI Program Just Wrote a Short Novel, and It Almost Won 

a Literary Prize,” Digital Trends, March 23, 2016.
 83 Про різницю між шахами та ґо: Danielle Muoio, “Why Go Is So Much Harder for AI to 

Beat Than Chess,” Business Insider, March 10, 2016. For information on Lee Sodol’s de-
feat, див. також: Jon Russell, “Google AI Beat Go World Champion Again to Complete 
Historic 4–1 Series,” Techcrunch, March 15, 2016.

 84 Aatif Sulleyman, “Google AI Creates Its Own Child AI That’s More Advanced Than Sys-
tems Built by Humans,” Independent, December 5, 2017.

 85 Megan Dickey, “Facebook Brings Suicide Prevention Tools to Live and Messenger,” 
 TechCrunch, March 1, 2017.

 86 Steven Kotler and Jamie Wheal, Stealing Fire (Harper Collins, 2018), pp. 100–102.
 87 Paul Withers, “Robots Take Over,” Express, April 17, 2018. Див.: https://www.express.

co.uk/news/world/947448/robots-japan-tokyo-mayor-artificial-intelligence-ai-news.
 88 Бібліотека Конгресу, “Invention of the Telegraph,” Samuel F. B. Morse Papers at the Li-

brary of Congress, 1793–1919. Див.: https://www.loc.gov/collections/samuel-morse- 
papers/articles-and-essays/invention-of-the-telegraph/.

 89 Див.: https://www.loc.gov/item/today-in-history/march-10/.
 90 Див.: https://www.elon.edu/e-web/predictions/150/1870.xhtml.
 91 Див.: https://www.verizon.com/personal/info/international-calling/.
 92 Статистика Світового Банку: https://data.worldbank.org/indicator/SP.POP.TOTL.
 93 Те ж джерело.
 94 G. Smilarubavathy, “The Survey on Evolution of Wireless Network Generations,” Inter-

national Journal of Science, Technology and Engineering 3, no. 5 (November 2016).
 95 Див.: https://loon.com/.
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 96 Sarah Scoles, “Maybe Nobody Wants Your Space Internet,” Wired, March 15, 2018.
 97 Alan Boyle, “Amazon to Of fer Broadband Access from Orbit,” GeekWire, April 4, 2019. 

Див.: https://www.geekwire.com/2019/amazon-project-kuiper-broadband-satellite/.
 98 Див.: https://www.fcc.gov/document/fcc-authorizes-spacex-provide-broadband-sat-

ellite-services.
 99 Інтерв’ю автора з генеральним директором Oura Гарпрітом Сінгом, 2018. (Приміт-

ка автора: компанія Пітера VC була інвестором.)
 100 Див.: http://ouraring.com. (Примітка автора: компанія Пітера VC була інвестором.)
 101 Ryan Nagelhout, Smart Machines and the Internet of Things (Rosen Publishing,  

2016).
 102 Neil Gross, “The Earth Will Don an Electronic Skin,”BusinessWeek, August 29, 1999.
 103 Dave Evans, “The Internet of Things,” Cisco.com, April 2011. Див.: https://www.cisco.

com/c/dam/en_us/about/ac79/docs/innov/IoT_IBSG_0411FINAL.pdf.
 104 Louis Columbus, “Roundup of Internet of Things Forecasts and Market Estimates, 

2016,” Forbes.com, no. 27 (2016). Див.: https://www.forbes.com/sites/louiscolum-
bus/2016/11/27/roundup-of-internet-of-things-forecasts-and-market-estimates-2016/ 
#32a1a5ba292d.

 105 Див.: https://newsroom.accenture.com/subjects/management-consulting/industrial-
internet-of-things-will-boost-economic-growth-but-greater-government-and-busi-
ness-action-needed-to-fulfill-its-potential-finds-accenture.htm.

 106 Steven Kotler and Peter Diamandis, bold (Simon & Schuster, 2015), pp 4–6.
 107 Sean Higgins, “Livox Announces $600 Lidar for Autonomous Vehicles,” Spar3-D.com, 

January 23, 2019. Див.: https://www.spar3-D.com/news/lidar/livox-announces-600-li-
dar-for-autonomous-vehicles-uav-mapping-and-more-an-its-shipping-now/.

 108 Більше про історію gps: https://onlinemasters.ohio.edu/blog/the-evolution-of-porta-
ble-gps/. Див. також: https://web.mit.edu/digitalapollo/Documents/Chapter6/hoag-
progreport.pdf.

 109 Brendan Koerner, “What Is Smart Dust Anyway,” Wired, June 1, 2003. Див. також: 
https://news.berkeley.edu/2018/04/10/berkeley-engineers-build-smallest-volume- 
most-ef ficient-wireless-nerve-stimulator/.

 110 Див.: https://newsroom.intel.com/news/2018-ces-keynote-intel-brian-krzanich/#gs.
yzs68u.

 111 Див.: https://www-pub.iaea.org/MTCD/Publications/PDF/Pub1710 ReportByThe 
DG-Web.pdf.

 112 Evan Ackerman, “Honda Halts Asimo Development in Favor of More Useful Human-
oid Robots,” IEEE Spectrum, June 28, 2018. Див. також: https://blogs.wsj.com/japan-
realtime/2011/04/20/the-little-robot-that-couldnt/.

 113 Katie Drummond and Noah Shachtman, “Darpa’s Next Grand Challenge,” Wired, 
April 5, 2012.

 114 Див.: https://spectrum.ieee.org/automaton/robotics/humanoids/darpa-robotics-chal-
lenge-amazing-moments-lessons-learned-whats-next.

 115 Див.: https://www.bostondynamics.com/atlas.
 116 Evan Ackerman, “Honda Unveils Prototype E2-D2 Disaster Response Robot,” IEEE Spec-

trum, October 2, 2017.
 117 Ingrid Lunden, “Sof tbank Is Buying Robotics Firm Boston Dynamics and Schaf t from 

Alphabet,” TechCrunch, June 8, 2017.
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 118 Див.: https://www.economist.com/graphic-detail/2019/07/09/japans-pension-prob-
lems-are-a-harbinger-of-challenges-elsewhere. Див. також: this article in the Japan 
Times: https://www.japantimes.co.jp/news/2019/06/04/business/financial-markets/
japans-pension-system-inadequate-aging-society-council-warns/#.XWayvi2ZOWY.

 119 Див. відео: https://www.youtube.com/watch?v=HiOkXKb1DBk.
 120 Див.: https://www.universal-robots.com/products/ur3-robot/.
 121 Див.: https://www.amazon.com/Amazon-Prime-Air.
 122 Edward Baig, “Cell Service Can Mean Life or Death Af ter a Disaster. Can Drones Help?,” 

USA Today, March 16, 2018. Див. також: https://www.nytimes.com/2018/04/06/nyre-
gion/drone-cellphone-disaster-service.html.

 123 Alex Davies, “Boeing’s Experimental Cargo Drone Is a Heavy Lif ter,” Wired, January 14, 
2018.

 124 Див.: https://flyzipline.com.
 125 https://www.biocarbonengineering.com.

3. Турбоприскорення 
Експоненціальні технології: частина друга

 126 Інтерв’ю автора, 2019 рік.
 127 Патент US2955156A,“Stereoscopic-Television Apparatus for Individual Use.”
 128 Simon Parkin, “Virtual Reality Startups Look Back to the Future,”March 7, 2014, Techno-

logy Review. Див.: https://www.technologyreview.com/s/525301/virtual-reality-start-
ups-look-back-to-the-future. Див. також: “A Whole New Universe,” New York, August 
6, 1990, p. 32.

 129 “Facebook to Acquire Oculus,” March 25, 2015.Facebook Newsroom. Див.: https://news-
room.fb.com/news/2014/03/facebook-to-acquire-oculus/.

 130 Dean Takahashi, “The Landscape of vr Is Complicated—with 234 Companies Valued 
at $13B,” Venture Beat, October 12, 2015.

 131 Shanhong Liu, “Worldwide Virtual Reality (vr) Headset Unit Sales by Brand in 2016 
and 2017 (In Millions),” Statista, August 9, 2019. Див.: https://www.statista.com/sta-
tistics/752110/global-vr-headset-sales-by-brand/.

 132 Jeremy Horwitz, “Apple Lists ar/vr Jobs, Reportedly Taps Executive Who Finalizes 
Products,” Venture Beat, August 1, 2019.

 133 Див.: https://vr.google.com/.
 134 Jens Meggers, “Virtual Reality, Meet Cisco Spark,” September 18, 2017, Cisco.com. Див.: 

https://blogs.cisco.com/collaboration/cisco-spark-in-virtual-reality.
 135 Adi Robertson, “Microsof t Says It’s No Longer Planning vr Support on Xbox,” Verge, 

June 20, 2018. Див.: https://www.theverge.com/2018/6/20/17485852/microsof t-xbox-
one-no-vr-headset-support-windows-mixed-reality-e3-2018.

 136 Google Cardboard. Див.: https://vr.google.com/cardboard/.
 137 “Introducing Oculus Quest, Our First 6DOF All-In-One vr System, Launching 

Spring 2019,” September 28, 2018,Oculus.com, Див. https://www.oculus.com/blog/ 
introducing-oculus-quest-our-first-6dof-all-in-one-vr-system-launching-spring-
2019/?locale=en_US. Див. також: “htc VIVE Unveils VIVE Focus Plus Pricing, Availabi-
lity, Improved Connectivity, and Enhanced Lenses,” March 25, 2019, htc.com, https://
www.htc.com/us/newsroom/2019-03-25/.



259Примітки

 138 Carlin Vieri, “An 18 Megapixel 4.3‚Ä≥ 1443 Ppi 120 Hz oled Display for Wide Field of 
View High Acuity Head Mounted Displays,” Society for Information Display, May 9, 
2018, pp. 314–324. Див. також: Stefan Etienne, “Google and lg Show Of f Their High-
Res vr Display for Future Headsets,” Circuit Breaker, May 23, 2018, https://www.thev-
erge.com/circuitbreaker/2018/5/23/17383990/google-lg-vr-display-high-res-headsets.

 139 Hear360. Див.: https://hear360.io/#8ball
 140 Наприклад, див.: the Feelreal sensory mask:https://feelreal.com/.
 141 Наприклад, див.: Neurable: http://www.neurable.com/.
 142 Victoria Petrook, “Virtual and Augmented Reality Users 2019,” eMarketer, March 

27, 2019. Див.: https://www.emarketer.com/content/virtual-and-augmented-reali-
ty-users-2019. Див. також: “Forecast for the Number of Active Virtual Reality Users 
Worldwide from 2014 to 2018 (in Millions),” Statista, https://www.statista.com/statis-
tics/426469/active-virtual-reality-users-worldwide/.

 143 “Profiles in Innovation: Virtual and Augmented Reality,” January 13, 2016.Goldman 
Sachs.com, Див.: https://www.goldmansachs.com/insights/pages/technology-driv-
ing-innovation-folder/virtual-and-augmented-reality/report.pdf.

 144 Інтерв’ю автора з Бейленсоном. Див. також: Jeremy Bailenson, Experience on De-
mand: What Virtual Reality Is, How It Works, and What It Can Do (W. W. Norton & 
Company, 2018).

 145 “The Virtues of Virtual Reality: How Immersive Technology Can Reduce Bias,” April 26, 
2019 (video). Див.: https://www.youtube.com/watch?v=vXxfkkINq8M.

 146 Lauren Musni, “Pokémon go Surpasses the 1 Billion Downloads Milestone,” Nintendo 
Wire, July 31, 2019.

 147 Див.: https://developer.apple.com/augmented-reality/.
 148 Lucas Matney, “Apple Buys Denver Startup Building Waveguide Lenses for ar Glasses,” 

TechCrunch, August 29, 2018.
 149 Див.: https://angel.co/companies?markets[]=Augmented+Reality.
 150 “Global Augmented Reality (Ar) Market Will Reach USD 133.78 Billion by 2021,” Zion 

 Market Research, November 24, 2016.
 151 Jeremy Horwitz, “Leap Motion Shows Crazy-Looking $100 North Star ar Headset with 

Hand Tracking,” Venture Beat, April 9, 2018.
 152 Mariella Moon, “Microsof t HoloLens 2 Will Go On Sale in September (Update),” Engad-

get, August 29, 2019. Більше про Hololens: https://www.microsof t.com/en-us/hololens.
 153 Remy Melina, “International Space Station: By the Numbers,” Space.com, August 4, 

2017. Див.: https://www.space.com/8876-international-space-station-numbers.html.
 154 “Advanced Space Transportation Program: Paving the Highway to Space,” Nation-

al Aeronautics and Space Administration (nasa), April 12, 2018. Див.: https://www.
nasa.gov/centers/marshall/news/background/facts/astp.html. Див. також: Robert 
Dempsey, “The International Space Station Operating an Outpost in the New Fron-
tier,” National Aeronautics and Space Administration (nasa), April 13, 2018, https://
www.nasa.gov/sites/default/files/atoms/files/iss-operating_an_outpost-tagged.pdf.

 155 Те ж джерело.
 156 Див.: https://madeinspace.us/.
 157 Quincy Bean, “3-D Printing in Zero-G Technology Demonstration,” National Aeronau-

tics and Space Administration (nasa). Див.: https://www.nasa.gov/mission_pages/
station/research/experiments/explorer/Investigation.html?#id=1039.
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 158 JY Wong, “On-Site 3-D Printing of Functional Custom Mallet Splints for Mars An-
alogue Crewmembers,” Aerospace Medicine and Human Performance, October 
2015, doi: 10.3357/AMHP.4259.2015, pp. 911–914. Див. також: “3-D Printing the First 
Medical Supplies on the Space Station,” January 12, 2017, http://www.3-D4md.com/
blog/2017/1/12/3-D-printing-the-first-medical-supplies-on-the-space-station.

 159 Dana Goldberg, Autodesk.com, “History of 3-D Printing: It’s Older Than You Are (That 
Is, If You’re Under 30),” April 13, 2013. Див.: https://www.autodesk.com/redshif t/his-
tory-of-3-D-printing/.

 160 Інтерв’ю автора з Еві Райшенталем, генеральним директором Exponential Works, 2018.
 161 Matthew Van Dusen, “GE’s 3-D-Printed Airplane Engine Will Run This Year. General 

Electric,” June 19, 2017. Див.: https://www.ge.com/reports/mad-props-3-D-printed-
airplane-engine-will-run-year/.

 162 Brittney Sevenson, “Shanghai-Based WinSun 3-D Prints 6-Story Apartment Build-
ing and an Incredible Home,” 3-DPrint.com, January 8, 2015. Див.: https://3-Dprint.
com/38144/3-D-printed-apartment-building/.

 163 Nano Dimension Inc.. Див.: https://www.nano-di.com/.
 164 Див.: “3-D-Printable Prosthetic Devices,” National Institutes of Health, https://3-Dprint.

nih.gov/collections/prosthetics.
 165 Eric Gjovik, “Additive Manufacturing and Its Impact on a $12 Trillion Industry,” May 

14, 2019. Див.: https://www.manufacturing.net/2019/05/additive-manufacturing- 
and-its-impact-12-trillion-industry.

 166 Blake Grif fin, “New Report Shows Manufacturing Output Hit $35 Trillion in 2017,” Inter-
act Analysis. Див.: https://www.interactanalysis.com/new-report-shows-manufactur-
ing-output-hit-35-trillion-in-2017-growth-forecast-to-continue/.

 167 B.T. Wittbrodta, “Life-Cycle Economic Analysis of Distributed Manufacturing with 
Open-Source 3-D Printers,” Mechatronics, September 2013, 713–726. Див.: https://
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