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Mpo BioHiKy: Lo ue?

MoyHeMmo, 5K TO Kasanu y CtapogaBHbOMY Pumi, ab initio, To6To 3 caMoro noyatky. Y sunagky bioHiku Le noTpebye 3BepHEHHS A0 BpuTaHChb-
Koi EHumknonegii, a Tam (auB.: Encyclopaedia Britannica, https://www.britannica.com/technology/bionics) MoXHa 3HainTV TakuiA 3anuc:

«Bionics, science of constructing artificial systems that have some of the characteristics of living systems. Bionics is not a specialized
science but an interscience discipline; it may be compared with cybernetics. Bionics and cybernetics have been called the two sides of the
same coin. Both use models of living systems, bionics in order to find new ideas for useful artificial machines and systems, cybernetics to
seek the explanation of living beings’ behaviour».

(nepeknag:)

«BioHiKa — e HayKa Npo NobyaoBy LUTYYHUX CUCTEM, LLIO MatOTb AedKi XapaKTePUCTUKM XMBMX cuCTeM. BioHIKa — Lie He crevliai3oBaHa Hayka,
a MbXgucumniiHapHa Hayka; il MOXHa NOPIBHATY 3 KibepHETUKOK. BioHiKy Ta KibepHETUKY Ha3vBa/v IBOMa CTOpOHamu ofHiel Megani. O6uasi Hayku
BUKOPWCTOBYHOTb MOAENI XUBUX CUCTEM: BiOHIKa BUKOPUCTOBYE Lji MOAeNi, W06 3HaTV HOBI i4el ANs KOPUCHMUX LUTYYHMX MaLLWH Ta CUCTEM, a Kibe-
PHETMKA — W06 3HaNTU NOSICHEHHA NOBEAIHKM XMBUX ICTOT».

WIKIPEDIA BioHiKa — npuknagHa HayKa npo 3aCTOCYBaHHA B TEXHIYHUX MPUCTPOAX | CUCTEMAX NPUHLMNIB
opraHisauii, BNacTMBOCTeN, (hYHKLIN | CTPYKTYP XXMBOT NPUPOAU, TOOTO (hopmax >XMBOro B NPUPOAI i

The Free Encyclopedia |
IX NTPOMNCNOBUX aHasorax.

Tak, bioHiKa — Lie npuKnagHa Hayka. HaBiTb, Kpalle 6yfe «Hayka + TexHONOrii», came TexHONorii — He ofHa, a 6araTo, i BOHU € caMe HOBITHI,
nepenosi. Ane BigoOMO, L0 NepefoBi TEXHONOTIT NOTPebyoTb (hyHAAMEHTY 3 NepeoBoi Haykn. Tomy bioHika novanacs i iCHye came y nepeaoBux Kpa-
THax. Tak, nepesoBuX — i Lie Ly>Ke BaXX/IMBUIA Ta FrapHUA OPIEHTMP.

BioHiKa SiK HayKa CTPIMKO PO3BMBA€ETHCA... 3BICHO, 6araTo LjikaBOro Ta KOPMCHOrO matepiany MOXHa 3HainTu B Mepexi IHTepHeT. MogaHwuii ne-
penik nocunaHb (NiHKIiB), Ha LyMKY aBTopa i€l ny6/ikauii, NeBHOK MIpOKO iNOCTPYE AeKifibKa BEKTOPIB PO3BUTKY BIOHIYHMX HAMNPSAMKIB Y Pi3HUX
cthepax XuTTS. Lli Ta 6araTo iHWKWX MaTepianis i HOBUH HaaMXaJn Hac Ta HalMX YYHIB i BUXOBaHLIB Ha HOBI AOCMIAHWLLKI NPOEKTW, CNPUANKA | Ha-
LI, i TX caMoocBiTi. Ham 6yae npMeMHo, AKLO Ui Ny6nikayil CTaHyTb Y Harofi HawyM Koneram Ta iX BUXOBaHLSM.
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www.britannica.com/technology/bionics

KopwucHi nocunaHHA o Kypcey «bioHika Ta I T» : yacTuHa neplua
(yknagay: A.O. Yenok, K. §.-M. H., aBTOpP HaBYa/IbHOT NPOrpamMu, KepiBHUK rypTka)

2017, 13 KBIiTHSA ABCTpaniicbKi BYEHI BUSBUIN Y POC/INH CNYX
https://news.liga.net/world/news/avstraliyskie_uchenye_obnaruzhili_u_rasteniy_slukh

The news available at:

mJ THE UNIVERSITY OF
c\;[;i)é/r/www.news.uwa.edu.au/201704119544/research/study-reveals-plants-listen-find-sources- .' %ES-SFEE]EIE

University News: Study reveals plants 'listen’ to find
sources of water (11 April 2017)

https://www.youtube.com/watch?v=UJ8XW9AgUrw

(How do solar cells work?)

_SOLAR CELLS

youtube: How do solar cells work?

https://www.youtube.com/watch?v=416MgVibTZY

solarenerg\f sun ll | I| | II [
(Solar Constant and Solar Intensity on Earth) PN

youtube: Solar Constant and Solar Intensity on Earth
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http://www.news.uwa.edu.au/201704119544/research/study-reveals-plants-listen-find-sources-
www.youtube.com/watch
www.youtube.com/watch

2018, 05 TpaBHsA
https://news.liga.net/society/news/u-rasteniy-nashli-sistemu-kommunikatsiy-cherez-korni

The news available at:

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0195646

Y POCAVH 3HANLLNM CUCTEMY KOMYHiKaLlili Yepe3 KopiHHSA

Aboveground mechanical stimuli

plant-plant communication

affect belowground

2018, 12 cepnHs
https://zn.ua/ TECHNOLOGIES/uchenye-nazvali-samoe-bystroe-suschestvo-na-zemle-
291462_.html

The news available at:

https://www.news.gatech.edu/2018/08/07/worlds-fastest-creature-may-also-be-one-smallest

BueHi Ha3Ba/M HaWLLBUALLY iICTOTY Ha 3emi

World’s Fastest Creature May Also be One of the Smallest

2018, 14 cepnHs
https://nv.ua/ukr/techno/innovations/shtuchnij-intelekt-vid-deepmind-navchivsja-diahnostuvati-
khvorobi-ochej-shvidshe-likariv-2488540.html

The news available at:

https://thenextweb.com/artificial-intelligence/2018/08/14/deepmind-says-its-ai-can-detect-eye-
diseases-as-well-as-human-doctors/

LLTy4HWiA iHTenekT Big DeepMind HaBYMBCA AiarHOCTyBa-
T XBOPOOW OYeli LBKUALLIE 3a NiKapiB

DeepMind says its Al can detect eye diseases as well as
human doctors
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2018, 17 cepnHs

LLLo Take LmcpoBa TpaHCHopmaL,is i Lo BOHa JacTb YKpa-

7 https://nv.ua/ukr/techno/technoblogs/shcho-take-tsifrova-transformatsija-i-shcho-vona-dast- THI
ukrajini-bloh-volodimira-demjanenko-2489244.html
8 2018, 22 cepriHa
https://gordonua.com/news/politics/ukraina-prisoedinilas-k-metricheskoy-konvencii- YKpaiHa npvegHanacb 40 MeTpuyHOT KOHBEHLLT
317941 .html
2018, 23 cepnHs
9 https://nv.ua/ukr/techno/innovations/priborkannja-kvanta-u-velikobritaniji-stvorili-protsesor-
dlja-kvantovikh-obchislen-2490232.html
MpubopKaHHs KBaHTY. Y BenukobpuTaHii cTBOpWM npo-
LIeCop /1 KBAaHTOBMX 064MCEHD
2018, 19 nucTonaga
10 | https://news.liga.net/world/video/my-vozvraschaemsya-na-lunu-nasa-pokazalo-yarkiy-rolik-k-
yubileyu
"Mwn nosepTaemocb Ha MicaAub": NASA niarotosunno
ACKpaBuiA Knin fo tosineto (1969-2019)
2018, 02 rpyaHs
11 | https://tech.liga.net/technology/novosti/e-ink-razrabotala-novuyu-elektronnuyu-bumagu E Ink po3pobunia HOBWIA «eNeKTPOHHUIA nanip»
The news available at:
https://www.businesswire.com/news/home/20181130005135/en/Ink-Showcase-New-Writing- E Ink to Showcase New Writing Technology Film at
Technology-Film-Connected Connected Ink (2018)
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www.businesswire.com/news/home/20181130005135/en/Ink-Showcase-New-Writing-

2018, 07 rpyaHs

Y NASA onpuntiogHUAn yHikanbHuiA 3anmc 3 Mapca

12 | https://www.obozrevatel.com/tech/science/takogo-ne-slyishal-ni-odin-chelovek-v-nasa-
obnarodovali-unikalnuyu-zapis-s-marsa.htm
13 2018, 10 rpyaHs ABTOMOGINI BUSBUANUCS TUMMU, LLIO PO3NOBCHOAPKYIOTb iHBA-
https://news.liga.net/society/news/avtomobili-okazalis-raznoschikami-invazivnyh-rasteniy--- 3MBHI POC/INHK
uchenye
2018, 10 rpyaHs "\oyager-2" BUIALLIOB Y MiXK30psHWUIA NPOCTip. 3anyLueHnit
14 | https://Ib.ua/society/2018/12/10/414607_voyadzher2_vishel_mezhzvezdnoe.html we y 1977 poui, Leit 30H4 6yB po3paxoBaHWii TiNlbKN Ha
N'ATb POKiB po60THU.
The news available at:
https://www.nasa.gov/press-release/nasa-s-voyager-2-probe-enters-interstellar-space
NASA'’s Voyager 2 Probe Enters Interstellar Space
2018, 19 rpygHa B €spocotosi norogunmca 3 HeobXiAHICTIO 3a00POHUTM
15 | https://gordonua.com/news/worldnews/v-evrosoyuze-soglasilis-s-neobhodimostyu-zapretit- 0JHOPa30BMiA NACTUK
odnorazovyy-plastik-594530.html
€ noniTMyHa JOMOB/IEHICTb MPO 3a60POHY MOPCLKOIO CMITTH: Taka 3roga €BponapiameHTy i
Paay €Bponu TOPKHETLCH, 30Kpema, MacTUKOBMX BaTHUX MaIMYOK, CTONOBOrO Mocyay, naiu-
YOK A/151 MOBITPSHMUX Ky/b | KOHTEHEPIB ANt MPOAYKTIB.
The news available at:
https://ec.europa.eu/commission/presscorner/detail/en/IP_18 6867
Single-use plastics: Commission welcomes ambitious
agreement on new rules to reduce marine litter
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www.obozrevatel.com/tech/science/takogo-ne-slyishal-ni-odin-chelovek-v-nasa-
www.nasa.gov/press-release/nasa-s-voyager-2-probe-enters-interstellar-space

2019, 01-03 ciuHns

30HA NASA npubnunsuacs K ogHOMYy M3 camblX AaslbHUX

16 o ] ) Ten Co/lHeYHol CUCTEMBI
https://gordonua.com/news/worldnews/zond-nasa-priblizilsya-k-odnomu-iz-samyh-dalnih-tel-
solnechnoy-sistemy-626008.html
https://www.bbc.com/news/science-environment-46699737
New Horizons: Nasa waits for signal from Ultima Thule
https://zn.ua/TECHNOLOGIES/zond-nasa-pokazal-video-obekta-iz-poyasa-koypera-ultima- probe
tule-304774_.html NASA nokasano Buaeo o6bekTa u3 Mosca Koiinepa — ac-
Tepoiga YnoTuma Tyne (Ultima Thule)
2019, 02-03 ciyHs 3oHa NASA pobpancs fo "Kpas Cseta" u nokasan ero
17 ) rnepsble HOTO:
https://news.liga.net/world/news/zond-nasa-dobralsya-do-samogo-dalekogo-obekta-v-
solnechnoy-sisteme
https://news.liga.net/world/news/novoe-otkrytie-nasa-asteroid-ultima-thule-imeet-formu-
snegovika
Hose BigkputTa NASA: actepoig Ultima Thule mae dop-
MY CHIiroBmKa
2019, 09 ciuHs Y CLUA nomep OCTaHHiii Ha NnaHeTi raBaicbKuid Tponiy-
18 | https://gordonua.com/news/worldnews/v-ssha-umerla-poslednyaya-na-planete-gavayskaya- HWIA paBnK

tropicheskaya-ulitka-647754.html

The news available at:

http://dInr.hawaii.gov/blog/2019/01/04/nr19-001/

THE LAST KNOWN LAND SNAIL OF HIS KIND DIES
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2018, 03 BepecHs

19 | https://www.newsweek.com/terrifying-super-monster-wolf-robotic-pet-can-protect-farms- Tech & Science: Terrifying 'Super Monster Wolf' Is a
837994 Robotic Pet That Will Save Farms
2019, 20 ciuHs BueHi 3HalWNM OAHY 3 MPUYUH PYMHYBaHHA G6KONMHUX
20 | https://news.liga.net/world/news/uchenye-nashli-prichinu-razrusheniya-pchelinyh-semey cimei
The news available at: '
https://link.springer.com/article/10.1007/s13280-018-1130-z
“Beekeeper stewardship, colony loss, and Varroa destructor management” — Varroa (Varroa destructor) ’
is a leading cause of honey bee mortality worldwide.
21 | https://lwww.youtube.com/watch?reload=9&v=dUulzIxVAFw
Controlled Flight ofa
Biologically-inspired,
Insect-scale Robot
youtube: po6oT-nuyena (robobee). MuHMaTIOpHbIA KBag-
pokonTep
2017, 07 6epesHn Plan Bee — «64x0/10-nogi6HMiA» apoH Bif Anna Haldewag
22 | https://his.ua/article/plan-bee-pchelopodobnyy-dron-ot-anna-haldewag-2017-03-07
Mpomucnosuin gmsaiiHep Anna Haldewag ctBopuna nitatounin «64pk0oNn0-nogioHNA» APOH, KU B
MalibyTHbOMY, 3a CfI0BaMW CaMOro Au3aliHepa, 3Mir 61 3amiHWTV B 3anWeHHI 64pKin cnpaBxHix. Plan
Bee — Lie aBTOHOMHWIA Npunag, CTBOPEHWNIA ANs LUTYYHOI po60TU 3 MEPeXpPecHNM 3anuneHHsM POCAVH.
Habnmxkarouncb A0 KBITKWU, MPUCTPIA BCMOKTYE NNOK Yepe3 0TBOPM Ha Or0 HUXKHIM YaCTUHI, npaLtoto-
yn noaibHo nmnococa. Mpu nepexofi A0 HACTYMHOrO KBIiTL,i, BEPXHi BEHTUAALINHI OTBOPU ApOHA Npo-
LUTOBXYOTb MOBITPS, BUKIMKAKOUYM BUNaAaHHS NukKy. Plan Bee BUABASE KBITU 3a AOMOMOro0 ynbTpadi-
0/1ETOBOrO CBITNA.
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www.newsweek.com/terrifying-super-monster-wolf-robotic-pet-can-protect-farms-
www.youtube.com/watch

2018, 31 cepnH4

[POH, SKNIA MOXKe 3aMiHUTK 6N

23 | https://aggeek.net/ru-blog/dron-kotoryj-mozhet-zamenit-pchel
2017, 09 ntoToro - . .

24 | https://www.engadget.com/2017/02/09/tiny-drone-pollinates-like-a-bee/ This tiny drone can pollinate flowers like a bee. Japanese
scientists are preparing for a world without the endangered
insects.

https://www.technologyreview.com/2017/02/09/243611/watch-this-100-drone-try-to-do-a- Watch This $100 Drone Try to Do a Bumblebee’s Job.
K Japanese tinkerers created a tiny, flower-pollinating drone
bumblebees-job/ ; ;
for a world without insects.
2017, 04 KBiTHA . .

25 | http://agroportal.ua/news/tekhnologii/yapontsy-sozdali-pcheludron-dlya-opyleniya-tsvetov/# ﬂ_”O"“-l' CTBOPWIN GKONY-APOH NS 3anW/IEHHS KBi-

TIB
2018, 15 GepesHn ) . .
26 | https://www.newsweek.com/can-robotic-bees-replace-real-thing-walmart-files-patent- Can Robotic Bees Replace the Real Thing? Walmart Files
pollination-drone-845861 Patent for 'Pollination Drone’
2018, 10 »0BTH#A BmKonn-poboTM 3MOXKYTb 3anuIOBaTW POCIVHKU Y pasi
27 | https://ukr.media/science/376009/ BUMWPaHHA KOMax.
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www.engadget.com/2017/02/09/tiny-drone-pollinates-like-a-bee/
www.technologyreview.com/2017/02/09/243611/watch-this-100-drone-try-to-do-a-
http://agroportal.ua/news/tekhnologii/yapontsy-sozdali-pcheludron-dlya-opyleniya-tsvetov/#
www.newsweek.com/can-robotic-bees-replace-real-thing-walmart-files-patent-

2019, 08 ciuHs

AnoHCbKa KOCMIYHA CTaHLif «3BaXKuia» actepoig Prory.

28 | https://zn.ua/TECHNOLOGIES/yaponskaya-stanciya-vzvesila-asteroid-ryugu-305080_.html g
BuyeHnM BAanocs CKnactu KapTy po3nogifny CUaun Barv Ha
NnoBepxHi acTepoija.
https://zn.ua/ TECHNOLOGIES/yaponskiy-zond-sostavil-teplovuyu-kartu-asteroida-ryugu- . .
293489 .html ANOHCbKMIA KOCMIYHWIA 30H[, CK/1aB TersioBy KapTy acTe-
- poiga Prory (BepeceHb 2018). TemnepaTypa rpyHTy acrte-
poifa KoNMBaeTbCA Bif KIMHATHOT O COTHI rpagycis.
http://www.hayabusa2.jaxa.jp/en/topics/20190121e_Nomenclature/ )
Locations on the surface of Ryugu have been named!
(Hayabusa2 Project) 21 jan’2019
2019, 29 ciuna Unmanned: US Navy looks to ease into using unmanned
29 | https://www.defensenews.com/naval/2019/01/29/the-us-navy-looking-to-ease-into-its- robot ships with a manned crew.
unmanned-robot-ship-
future/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed:+defense- The U.S. Navy has been developing its tactics and
news/naval+ procedures for employing unmanned surface vessels with
the Sea Hunter drone developed by DARPA. (U.S. Navy)
2015, yepBeHb
30 | https://lwww.nrdc.org/sites/default/files/bee-deaths-FS.pdf
Busy as a Bee: pollinators put food on the table. Pollinators — including birds, bats, and
bees — pollinate fruits, vegetables, and other crops that provide us with food, fiber, drugs, and
fuel. In addition to pollinating food crops like apples, almonds, and pumpkins, bees pollinate
forage crops including alfalfa and clover that provide feed for cattle and other animals.
2018, 12 rpyaHa
31 | https:/lwww.whatsorb.com/agri-gardening/robot-bees-are-all-the-buzz
It is no secret that human activity has had a profound impact on our planet. We’ve destroyed
large parts of Malaysian forests,polluted our oceans and turned one of the Seven Wonders of the
Natural World into a dump, but it all pales in comparison with our impact on some of the most
important beings on Earth — bees.
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http://www.hayabusa2.jaxa.jp/en/topics/20190121e_Nomenclature/
www.defensenews.com/naval/2019/01/29/the-us-navy-looking-to-ease-into-its-
www.nrdc.org/sites/default/files/bee-deaths-FS.pdf
www.whatsorb.com/agri-gardening/robot-bees-are-all-the-buzz

2018, 27 6epesHs

Pollination Drones Seen as Assistants for Ailing Bees

32 | https://lwww.roboticsbusinessreview.com/agriculture/pollination-drones-assist-ailing-bees/
Scientists have been copying nature to develop pollination
drones that can assist real bees and human farmers.
2019, 01 6epesHs ) ) . .
33 | https://www.epravda.com.ua/publications/2019/03/1/645623/ BITpAKY, COHAYHI MaHenl Ta raps4a Boja. FAK KuiBCbka
GaraTonoBepxiBKa CTa€ EHeProHe3aIeXXHOH0.
2019, 07 6epesHs KoH-Tiki. HaltthaHTacTuyHiwa npuroga XX cToniTTa
34 | https://www.istpravda.com.ua/reviews/2019/03/7/153786/
Y 1948 poui Typ Meepaan (Thor Heyerdahl) Bugas KHnxky «Exkcneauuis KoH-Tiki», Ti
nepLinin Haknag po3kynunu 3a 15 ai6. KHKKy nepeknanv mosamu 70 KpaiH CBiTy. 3araibHui
Haknag nepesuwme 50 000 000 NpUMIPHUKIB. BO LA KHKKA BUUTH MPIATK.
2019, 11 6epesHs NASA nokasano ctepeonsobpaxeHue Ynotumsl Tyne (ac-
35 | https://zn.ua/ TECHNOLOGIES/nasa-pokazalo-stereoizobrazhenie-ultimy-tule-311363_.html Tepoig Ultima Thule)
https://www.spaceflightinsider.com/missions/solar-system/new-horizons-team-releases-first-
stereo-image-of-ultima-thule/
https://www.nasa.gov/feature/ultima-thule-in-3d
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www.roboticsbusinessreview.com/agriculture/pollination-drones-assist-ailing-bees/
www.epravda.com.ua/publications/2019/03/1/645623/
www.istpravda.com.ua/reviews/2019/03/7/153786/
www.spaceflightinsider.com/missions/solar-system/new-horizons-team-releases-first-
www.nasa.gov/feature/ultima-thule-in-3d

2019, 21 6epesHs

WH>XeHepbl co3fann YMHbIV YHIUTa3, AenatoLiunii aneKTpo-

36 | https://tech.liga.net/technology/novosti/injenery-sozdali-umnyy-unitaz-delayuschiy- Kapauorpammy.
elektrokardiogrammu
The news available at:
2019, 23 6epesHs YKpaiHCbKi NporpamicTi nokasanum m'sTb iHHOBALiHMX
37 | https:/Inv.ua/biz/markets/ukrainskie-programmisty-pokazali-pyat-innovacionnyh-servisov-dlya- | cepBiciB Ans MEAUYHOI0 PUHKY.
medicinskogo-rynka-50011992.html
2019, 06 KBITHA Takw Harpinm MNnaHeTy: piBeHb CO, B aTMOCHepi € pekop-
38 | https://Inv.ua/techno/popscience/nagreli-planetu-uroven-co2-v-atmosfere-samyy-vysokiy-za- [OHWM 32 OCTaHHi 3 M/H POKiB.
poslednie-3-min-let-50015131.html
The news available at:
CO, Levels Are Now at a 3 Million-Year High
https://www.ecowatch.com/c02-levels-2633711783.html
2019, 06 KBITHA YcsigoMmunuy 3arpo3sy. Po3BMHEHI KpaiHX Orofiocunu BiHy
39 | https:/Inv.ua/world/countries/osoznali-ugrozu-razvitye-strany-obyavili-voynu-odnorazovomu- 0/[lHOPa30BOMY M/1aCTUKY.
plastiku-50014729.html
YcBigoMmBLUM FN06aNbHICTb 3arpo3n NNacTuKa, MiflbWOHN TOHH SKOTO LOPIYHO noTpan-
nATb y CBITOBUIA OKeaH, PO3BUHEHI KpaiHW Oro/ioLyoThb BiliHy 0fHOpa30B/M BMpo6am 3 fe-
LLIEBOrO, asie He6e3MeuHoro A5 eKoNorii marepiany.
Big 60 fo 80% Bcboro cmiTTs B CBITOBOMY OKeaHi CTaHO-
BUTb NNACTUK.
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www.ecowatch.com/c02-levels-2633711783.html

2019, 06 KBiTHS

BmKonn i eKOHOMIKa: PUHKOBI MPUHLMNK, SKUM KOMaxu

40 | https://www.bbc.com/ukrainian/features-47837705 MOXYTb HaBYMTWN HAYKOBLIIB.
2019, 25 KBITHS 3arnsHynu B nekno. BueHi 3HaiwAn BenuyesHi ropu i by-
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