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UHKEeHepus

baoxku IK3AMCHAIIMOHHBIX BOIIPOCOB

bnox 1 - meopemuueckuit - onpedensiem ypoeeHv U CUCHIEMHOCHLb
meopemuuecKux 3HAHUIl
Heviponnsie cetn
OCHOBHBIE TEMBI:
1. TexHONOTUHU CO3/ITaHUSI CUCTEM UCKYCCTBEHHOTO MHTEIICKTA.
2. MeTozpl pacrio3HaBaHus 00pa3oB.
3. MeTopl KJIaCTepHOTO aHAIIN3A.
4. Mopenb alaliTUBHON CUCTEMBI YIIPaBIICHUS.
5. Mogaens Xonduiia, KOCTHUTPOH U HEOKOTHUTPOH DYKYIIUMBI.
6. OnHocloliHas HeWpoHHasl ceTh U nepcenTpoH PozenOmnara.
7. CUCTEeMBI C MHTEJUIEKTYallbHON 00paTHOM CBS3bIO.
8. Mopens Hetipona Makkanoku u [Iuttca.
9. Ilpumenenue teopun wuHpopManuu K.IllenHoHa st pacyeTa BECOBBIX
K03 GUIIMEHTOB U MEp CXOJICTBA.
10. nTennexTyaabHbIN aHaIu3 1aHHBIX (data mining).
11. Cets Koxonena. Anroputm oOyuenus cet KoxoHeHa.

Jlumepamypa:

1. 'ackapoB JI.B. HHremnekryanbHble WH(OPMAIMOHHBIE CHCTEMBL. M.:
Bricmias mkoma, 2003, 428 c.

2. Kpyrnos B.B., bopucos U.H. UckyccTBeHHBIE HEHPOHHBIE ceTH. Teopus u
npaktuka. — M.: ['opsiuasa nuaus renexom, 2001, — 312 c.

3. Hazapos  A.B., JlockyroB A.M. HeilipocereBbie  aJIrOPUTMBI
nporpaMmupoBanus U ontumu3zanuu cuctem — CI10.: Hayka u rexnuka, - 2003,-184
C.

4. Bapcersn A., KynpusinoB M., Xonox U., Tecc M., Enuzapos C. Ananu3
JTaHHBIX U TiporieccoB. 3-e u3n // Cankr-IletepOypr: bXB-IletepOypr, 2010, - 512
c.- Dnektponnoe u3nanue. - ISBN 978-5-9775-0368-6.

5. 3age JI.A. IloHsiTHE AMHTBUCTUYECKOM MEPEMEHHOW, €ro MpUMEHEHUEe K
NPUHATHUIO MPUOJIMKEHHBIX perienuil. - M.: Mup, 1976., -77c.

6. I'aBpusioBa T.A., XopomieBckuii B.®. ba3bl 3HaHUN WHTEIEKTYaTbHbBIX
cuctem. — CII6.: ITutep, 2000. — 348 c.

7. VckycctBenHbiit mHTEIEKT. — KH. 2. Moaenu u metosl: CripaBounuk/I1os
pen. I.A. Ilocnenoa. — M.: Panuo u cBsa3b, 1990. — 304 c.

8. Hazapos  A.B., JlockyroB  A.W.  HelipocereBbie  aJrOpUTMBbI
nporpamMmMupoBanus u ontumu3aiuu cucreM — CI16.: Hayka u Texanka, 2003- 184
C.

9. UckycctBenHbIi nHTEIIEKT. — KH. 2. Monenu u metoasl: CripaBounuk/Ilos
pen. J.A. ITocnenosa. — M.: Panuo u cBsi3b, 1990. — 304 c.



biaok 2 - meopemuueckuii - onpedensem ypoeenHv U CUCHIEMHOCHLb
meopemuueckux 3 HaHuil
HNupopmMalinoHHbIe YCTPOHCTBA U CHCTEMBI
OCHOBHBIE TEMBI:
1. Onpenenenue NOHATHI CUTHAI, COOOIIICHUE, TaHHbIE, 00pabOTKa CUTHAJIOB.
2. Knaccudukamus curHaigo. OmnpenencHue TUCKPETHBIX, KBAHTOBAHHBIX U
HEIPEPHIBHBIX CUTHAJIOB.
3. Onpezenenne NOHATUN IITyMa, TOMEXH U UCKaKEHUS.
4. CuHycOUJaNbHBIA CUTHAN SBJISIETCS (PYyHIAMEHTAIBHBIM JUIsl OINUCAHUS U
00pabOTKH CUTHAJIOB.
5. Teopema KorenbHukoBa.
6. Ananoro-niudpoBoil mpeobpazoBaTenb Kak OAUH M3 0a30BBIX KOMIIOHEHTOB
CHUCTEMBI COOpa JIaHHBIX.
7. CrarucThyeckne TIOKa3aTelid pealbHbIX CUTHAJIOB M WX JIOKAJbHBIC
XapaKTEPUCTHUKHU.
8. DTambpl IPOCKTUPOBAHUS U METOJMKA CO3JIAaHHUS IKCIIEPTHBIX CHCTEM.

Jlumepamypa:

1. MeTozibl COBpEMEHHOM TEOPUU aBTOMATUYECKOTO ympasiieHus, Tom S/T1ox
pen. K. A.Ilynkosa - M.: MI'TY umenn H.D.baymana, 2004. ¢ 405-646.

2. Coipamkun  B.M. HuadopManuoHHBIE YCTpOWCTBA U  CHUCTEMBI B
poOoToTexHuKe M MexarpoHuke: ydueO. mocobue. ( Cepus: WHTemnekryaabHble
TexHuueckue cuctemMsl). — Tomck: M3a-Bo Tom. yH-Ta, 2016. — 524 c.

3. Kama6ekon JI.A. [{udpoBbie ycTpoicTBa U MUKPOTIPOIIECCOPHBIE CUCTEMBI.
2-e 3. — M.: lopsiuas muans—Tenekom, 2005. — 336 c.

4. Undopmannonneie cucteMsl: yued. mocooue / E.B. bypuesa, N.I1. Pak, A.B.
CenesneB, A.B. Tepexos, B.H. UepnsbiioB. — Tam-00B : U3a-Bo Tam0. roc. TexH.
yH-Ta, 2009. — 128 c.

5. I'ycunckuit A.B., Koctpukun A.M., Bopomens B.A. UndpopmanmoHHo-
n3MmepurensbHeie cucteMbl. — MH.: BI'VUP, 2003 — 40 c.

6. T'onpaenoepr JI.M. u np. LludpoBbie ycTpoiicTBa U MUKPOIPOIIECCOPHBIC
CUCTEMBI. 3aJjauu U yrpaxHeHus. YuyeOHoe nocooue. — M.: Paguo u cBs3pb, 1992. —
256 c.

7. Nadopmarmonnbie cuctemsl : yued. mocooue / E.B. Byprera, N.I1. Pak,
A.B. Cenesne, A.B. Tepexos, B.H. Uepnsbimos. — Tam-60B : M3n-Bo Tam0. roc.
TexH. yH-Ta, 2009. — 128 c.

bJok 3 - BbISIBJISIET CHCTEMHOE IOHUMAHME HM3Yy4YaeMOl NMpeaAMeTHOH 00J1acTH,
CIeUAJM3MPOBaHHbIe 3HAHMA B O00J1ACTHM TEOPHUH WHTE/LUIEKTYaJbHOI0
ynpaBjieHus (CHCTeMHbIe KOMIIETEHIINN)

OCHOBHBIE TEMBI:

1. Ontuueckue aaryuku. CUCTEMBI TEXHUYECKOTO 3PEHUS.

2. Crparernyeckuii TAKTUYECKUN 1 UCTIOIHUTEIBHBIN YPOBHU yIIPaBIEHUS pOOOTOM
3. OCHOBHBIE KaHAJIbI CEHCOPHOU peLeIUU.



4. CnyxoBasi, BU3yaJlbHasi U TAaKTUJIbHAsI CEHCOPHBIE (PYHKLINU.

5. Pe3ncTuBHBIE YyBCTBUTEIIBHBIE DJIEMEHTHI.

6. [IpuHLUI AEHCTBUS U yCTPOMCTBO MATHUTHBIX OECKOHTAKTHBIX JATUUKOB.

7. IlpuHUMI ACUCTBUSA U YCTPOMCTBO YIIBTPa3BYKOBBIX OECKOHTAKTHBIX TaTYHKOB.
8. TakTuibHBIE, TAPAMETPUUECKUE, TEHEPATOPHBIE JATUUKH.

9. COBOKYITHOCTh KaKUX TEXHHUECKHX yCTPOMCTB 00pasyet jrooyto CAY.

10. CgoiictBo CAY obecneunBarolee OTpuaTeIbHYI0 00pPaTHYIO CBSI3b.

11. ®yHKuHOHAIBHAS cXeMa OJHOKOHTYpHOU CAY.

Jlumepamypa:

1. Jlxekcon P.I. Hoselimue naruuku - M.: Texnocdepa, 2007. - 384 c.

2. Wntennekryanpapie  ceHcopHble cuctembl/ Ilox. pex JIx.K.M.Melimpkepa- M.:
Texnocdepa, 2011. - 464 c.

3. Kamakapos A.Il. Mukpoanektpomexanndeckue cucreMsl 1 anemenTsl. -M.: JIMK Ilpecc,
2018. - 114 c. 2018.

4. MUKpO3JIEeKTPOHHBIC JATYHKU U CEHCOPHBIC ycTpolicTBa: yued. mocodue/ FO.A.PonroHoB.
- Munck: BI'YUP, 2019 - 300 c.

5. CeHcopuble cuctembl B pobOororexHuke: y4ueb. Ilocobue/E.N.10OpeBuu.-CII6.:131-
Bollonurexn.yn-ta, 2013. -100c.

6. Basunos, B. JI. MukpocucteMHble TaTYNKH (PU3HUECKUX BEIWYHH: MOHOTpadus B IBYX

yactsx / B. /1. BaBunos, C. I1. Tumomenkos, A. C. TumomenkoB. — Mocksa: Texnocdepa, 2018.
— 550 c. http://www.iprbookshop.3ru/84690.html.

7. bapues C.U., bapuesa O./]. DBpucrtuyeckue HeilpoceTeBble MoAenu B OHO(pU3HKE:
NpWIOKEHHE K TMpolieMe CTPYKTYpHO-(QYHKIIMOHAIBHOTO COOTBETCTBUS. KpacHospck:
Cubupckuit penepanbublii yausepcuret, 2010.-115 c.



http://www.iprbookshop.3ru/84690.html

Temartuka Dcce

Ipunooswcernue 2

Occe TakbIpbIObI

Occe TaKbIphIObI

Dcce TaKbIphIObI

Ne (kazak TimiHzge) (opwic TiMiHAE) (arpUTIIBIH TiTIHE)

1 KonganbuiaTbia Hcnonp3yemsie TexHnosoruu | The technologies used
TEXHOJIOTHSUIApFa CEHCOpJIap, | BKIIOYAIOT JaTYMKH, CETH include sensors,

OaiilaHbIC KeIiepi, CBSI3HU, OECIIMIIOTHEIE communication networks,
VIIKBIIICHI3 aBUAIIHASITBIK ABHAIMOHHBIC CUCTEMBI, unmanned aircraft systems,
Kyienep, poOOTOTEXHHUKA POOOTOTEXHHKY U IPYTHE robotics and other

xone IOT npuHIHIITEpiHEe TEXHOJIOTHH, YacTO technologies, often based on
HETi3/1eNTeH 0acka onuparomnuecs Ha npuHnumel | the principles of the 10T
TEXHOJIOTHSIIAp KaTaIbl IoT unTepHeT Berei Internet of Things (Internet
3arrap unTepHeri (3arrap (Internet of Things). s of Things). What are the 10T
untepHeTi). [oT npuHIMnTepi | Yero ciayxar u ucrnoias3dytor | principles used for?

HE YIIiH KOJJIAHBUTA B )KoHEe | mpUHIHIB! [0T?

KOJLTaHBLTAbI?

2 JKacanael HHTEIUIEKT HckycCTBEeHHBIN MHTEIIICKT Is artificial intelligence a
FBUIBIMH 3epTTEYJIepIe siBysieTcst uHcTpyMenTom muist | tool for use in scientific
KOJIJIaHyFa apHaJIFaH Kypaj WCIIOJIb30BAHUS B HAYYHBIX research or an independent
HEMece KypAei Moceneaepai | uceaeqoBaHus Wik program capable of solving
mIenryre KabuieTTi Toyenci3 CaMOCTOSITEIIbHOM complex problems? What is
Oarmapinama ma? JKacaupl [IPOrpamMMoii CrrocoOHOM the purpose of artificial
MHTEJUICKT KaHaail MakcarTa | pemars cioxsbie 3aqaun? C | intelligence? How much do
ovan Ta0buLAbl? XKacau bl KaKO# LENbIO TPHIyMaH you trust the result of an
MHTEJUICKT IICIIIMiHIH uckyccrBeHnblii uarerwiekr? | artificial intelligence
HOTH)KeciHe KaHIa ceHeci3? | Ha ckombko BBI moBepsieTe solution? To what extent is
JXacaH/ibl MHTEIICKT KaHIail | pe3yabTary perieHusl artificial intelligence used?
MaciiradTa KOoJJaHbLIa 1?7 MCKYCCTBEHHOTO MHTEJJICKTa?

B kakux Macmrabax
UCTIONIB3YeTCs
WCKYCCTBEHHBIH HHTEIICKT?

3 MynbsTHareHTTIK Xyienep Kakyro 3amauy pemaror What task do multi-agent
KaHJall MoceneHi memiesi? MYJIBTHAr€HTHbIE CUCTEMBI? systems solve? Is a multi-
Kypzaeni pobororexnukansik | HyxHa Iu MynbTHareHTHas agent system needed for
JKyHenep YIIiH KeIl areHTTIK | cucTeMa JJisl CIOKHBIX complex robotic systems?
KyHe Kaxer ne? pobortorexHuueckux cucrem? | Describe the task of
MynbTHareHTTIiK Onummure 3agaqy coordinating agents in
XKyHeneperi areHTTepai KOOPJIMHAIIMU areHTOB B multi-agent systems. Give
yiliectipy Macenecin MyJIBTHAreHTHbIX cucTemMax. | examples of multi-agent
cumnarTaHpi3. Kem areHTTiK [TpuBenuTe npuMeps! systems.

)Kyiienepre Mpicanaap MYJIBTHATEHTHBIX CUCTEM.
KEeJTIPIHI3.

4 | Keiibip ennmepae OTaenbHBIC CTPAHBI UMEIOT Individual countries have a

POOOTOTEXHUKAIBIK Ooubiol pa3peiB B pasButuu | large gap in the

KyHenepal TaMbITy/Ia YIKEeH
anmmakThIK Oap. [Taiigace
alikbIH, O1paK THICTI Ha3ap
ayJnapbUIMaii eI, cebeoi
Hene? PoOOTOTEXHUKAIIBIK
JKYHenepi caTbll aly Hemece
xacay ap3anbipak na? Erep

POOOTOTEXHHUUECKUX CHCTEM.
Briroga oueBuaHa, HO He
YIEISIETCS IOJDKHOTO
BHHUMaHUs, B 4YeM MIpHUHHA?
Jemesie 3akynaTh Uin
CO3/1aBaTh
pOOOTOTEXHHUECKHIE

development of robotic
systems. The benefit is
obvious, but not given due
attention, what is the
reason? Is it cheaper to
purchase or create robotic
systems? If the system pays




JKyHe opTa €CEIIeH YII KbLI
1II1HIE ©31H-031 aKTaluTHIH
0oJsca, MyMKiH OCHI OaFbITKA
MYKHSIT Ha3ap ayJapraH KeH?
Kazakcranna
POOOTOTEXHUKAHBI IAMBITYFa
KaHJall enjep KOMEKTecyre
NanbIH?

cuctembl? Ecnu cucrema B
CpeIHEM OKyIaeT cels 3a TpH
roJia, MOXKET CTOUT yJIETUTh
MPUCTAILHOE BHUMaHUE
sTomy HarpasieHuto? Kakue
CTpaHbl TOTOBBI IOMOYb B
pa3BUTHUH POOOTOTEXHUKU B
Kazaxcrane?

for itself on average in three
years, maybe it's worth
paying close attention to this
area? Which countries are
ready to help in the
development of robotics in
Kazakhstan?

"Intel" kopropanusACck xKaHa
YUTITEP/Il 931pJIeyre YIKeH
Kap KbUIBIK MHBECTULIUSIIAD
canyna. Henmikren kazip
MEMJIEKET MYH/1aii
a3ipiemenepai
cyOocuausIIan b, erep
KOMITaHus Kemibacuibl 6omca?
Uunrep OolibIHIIA
OocekeNecTiK Kal eniep
apachIH/Ia XKYPeli ®KOHE Oy
HeMeH OalIaHbICThI, YITTHIK
myazaenep acep ere me? Onap
"BenocumnenTi" Kanai xxacay
KEPEKTITiH alTabl, OHBI
CaThIN aJly OHANBIPAK,
MYHJal Ke3Kapac
KAHIIAJIBIKTHI HET137eJIreH?

Kopnopamwus «Intel»
BKJIaJIbIBAE€T OTPOMHBIE
(uHAHCOBBIE BIIOKEHUS Ha
pa3paboTKy HOBBIX YMIIOB.
[Touemy ceiiuac rocynapcTBo
cyOcuanpyer Takue
pa3paboTKH, €CJIM KOMIIaHUS
U TaK SBJSETCS TUAepOM?
Mexny KakuMH CTpaHaMH
MIPOUCXOUT CONIEPHUYECTBO
I10 BBIIIYCKY YHUIIOB U C YEM
3TO CBSA3aHO, 3aTPAruBaloTCA
J1 HallMOHAJIbHBIE
unTepecol? ['oBopsT, ueM
CO3/1aBaTh «BEJIOCUIIE/
JIerye ero KynuTb, HACKOJIBKO
olpaBJiaHa Takasi TOUKa
3peHus?

Intel corporation invests
huge financial investments
in the development of new
chips. Why is the
government subsidizing
such developments now, if
the company is already a
leader? Which countries are
competing for the
production of chips and
what is the reason for this,
are national interests
affected? They say that it is
easier to buy a "bicycle"
than to create one, how
justified is this point of
view?

OHepKaCcINTIK poOOT oeTTe
Oipaeit
(YHKIMOHAIIBUTBIKTEI,
oTepanusIapabl OpbIHIANIbIL.
Ken¢yukuuonanasl, kemn
olepauusyIbIK poOoT kacay
MyMKiH 6e? OnepaTopibiH
KaTBICYbIHCBI3 3aybITTAp KYPY
MYMKiH 6e? MyHnait
pPOOOTTHIH KaHAal
MYMKIHIIKTEP1 00J1yBl Kepek?
MyHnnaii poOOTTHI Kamnait
chIHayFa O0omaap1?

[IpombIneHHbIH pOOOT
OOBIYHO BBIMIOJIHAET OJIHU U
T€ K€ (PYHKIIMOHAJIBL,
ornepauuu. BoamoxxHo nu
CO3JIaHue
MHOTO()YHKIIHOHAJIBHOTO,
MHOTOOTIEPAIIHOHOTO
po6ota? Bo3moxHO 11
CO3/IaHueE 3aBOJ0B O€3
yuactus oneparopa? Kakumu
BO3MOYKHOCTSIMH JIOJDKEH
obmanarh Takoi pobot? Kax
MIPOBOJIUTH UCIIBITAHHS
TaKkoro po6ora?

An industrial robot usually
performs the same functions
and operations. Is it possible
to create a multifunctional,
multi-operative robot? Is it
possible to create factories
without the participation of
an operator? What
capabilities should such a
robot have? How to test
such a robot?

Po6otTapmen Oacka
TUTaHeTaJIapbl OTapiay eTe
KpIMOAT omepanus. Hemikten
azam3aT Meaep/,
Jlanajapasl ATEpe aIManibl,
OUTKEeH1 KYHBI 6acKa
TJIaHETaIapbl UTEPYICH
anzekaiina a3. Herisri
KOMITOHCHTTEP-CYy MEH
OTTeT1, KAJIFAaHBIHBIH 0opi
npobaema emec. Cona
Macene Hene? Mbicaibl,

Komonuzanus 1pyrux miaHer
pobGoTamu 0o4eHb
JOPOTOCTOSAIIAs OIIepausl.
[Toyemy yenoBedecTBO HE
MOJKET OCBOUTH ITYCTHIHH,
CTEIH, BeJlb TI0 CTOUMOCTH Ha
MHOTO MEHBIIIE, YeM
OCBOCHHUE JIPYTHX TJIaHET.
['maBHBIMU KOMITOHEHTaAMH
SBIISIIOTCS BOZA U KUCIIOPOJ,
BCE OCTAJIbHOE HE SABISACTCS
poOeMoi. A B ueM

Colonization of other
planets by robots is a very
expensive operation. Why
can't humanity develop
deserts, steppes, because the
cost is much less than the
development of other
planets. The main
components are water and
oxygen, everything else is
not a problem. What's the
problem then? For example,




N3pannb MeMIIeKeTi mene
MaHJIapHH TOFalIapbIH ecipe
aJajipl.

npo6iema toraa? Jlns
IIpUMepa rocyaapcTBO
N3pawis ymynpsiercs
BBIpAIlMBaTh MAHJAPUHOBbIE
POLIH B TyCTHIHE.

the State of Israel manages
to grow tangerine groves in
the desert.

cce

1o OMOMeIUMUMHCKON WHIKEHEePUH

buounnxenepus
PEBOITIOIHSITBIK
YKaHAJIBIKTApIbIH aJAbIHAA
TYp: aJaMHBIH JiH
JKacyliaiapblHaH MUBI 6ap
po0oTt xkacay MyMKiH 6e?
bisre xacyma cuHTe31 MeH
JKYMBICBI HE YIIIiH KaXeT,
eiiTkeHi PoOoTTap GaraHasbl
JKaCyIIaIapchl3 KYMBIC
icreitni? JlamyasiH Gonamiarsl
KaHjai?

buounxenepust cTout Ha
MOPOre PEBOJIOIIMOHHBIX
OTKpBITUI: BO3MOXKHO 111,
co3JlaHue podoTa ¢ MO3rOM
U3 YEJIOBEYECKUX CTBOJIOBBIX
KieTok? [{ns uero Ham
HYKEH CUHTE3 KJIETOK U
po6orta, BeZlb poOOTHI
CHpaBIsOTCA U 6€3
CTBOJIOBBIX KJIeTOK? KakoBbI
MEePCIIEKTUBBI Pa3BUTHUSA?

Bioengineering is on the
verge of revolutionary
discoveries: Is it possible to
create a robot with a brain
from human stem cells?
Why do we need cell
synthesis and work, because
robots can do it without
stem cells? What are the
development prospects?

buonnxeHnepus
PEBOTIOLUSITBIK
YKaHAJIBIKTaPIbIH
TabaNABIPBIFBIHIA TYD:
"»Kacay MYMKiH Oe yunTeri
Mu" JiH jKacylagapbl )KoHEe
HEHWPOHIBIK UHTEp(deiici Oap
yun? JKacyiianbig
HEHPOHBIK HHTEpdEiicke
KOCBLITYbIH €JIECTETE ajlaMbl3
6a?

buonnxeHepus cTouT Ha
IIOPOTe PEBOJIIOLMOHHBIX
OTKpBITHIA: BO3MOXHO 111,
CO3/1aHHUE «MO3T Ha YUIIE»
CTBOJIOBBIE KJIETKH M YHII C
HEWpPOHHBIM UHTEpDeiicoM?
Mo:keMm JIi MBI IPEJICTaBUTh
COCIMHEHUE KIIETKU C
HeHpOoHHBIM UHTEpQeiicom?

Bioengineering is on the
verge of revolutionary
discoveries: Is it possible to
create a "brain on a chip”
stem cells and a chip with a
neural interface? Can we
imagine connecting a cell to
a neural interface?

PoGoTtoTexHuka MeH /191
5Ka0IBIKTHIH KOMETIMEH 1C
KY31HJIe THIMJII JKy3ere
aCBIPBUIATHIH JKaHa
MalgHaaap MeH
KaObIKTap/Ibl A31pIieyaeri
3aMaHayd OMOMH)KEHEPUSHBIH
podi. TakpIPBIITHI alIbIHBI3.

Ponw coBpemenHoi
OMOMHKEHEPUU NpU
pa3pabOTKK HOBBIX MAIlIUH U
000pyI0BaHUs KOTOPHIE
OBICTPO U MAKCUMAJIBHO
OTNepaTUBHO MOTYT
MPUHUMATD PELICHHUS,

3¢ dhexTUBHO
peanu3yonmxcs Ha
MPAKTUKE TIPU TIOMOIITH
POOGOTOTEXHUKH U TOYHOTO
obopynoBanus. Packpoiite
TEMY.

The role of modern
bioengineering in the
development of new
machines and equipment
that can make decisions
quickly and as quickly as
possible, effectively
implemented in practice
with the help of robotics and
precision equipment.
Expand the topic.

buonnxxeHepus xkoHe
OMOTEXHOJIOT NS,
KaHyapiap.IbIH JTiH
JKacylIalapblH MaiaanaHbII
npoOupKaiapaa et ecipyre
MYMKIHIIK Oepeni. Onapibl
aTyAbIH KONTETeH 5K0J1aphl
0ap, COHBIH IMIIHE JAETTET]

XUPYPrHUSIIBIK OMOTICHS.

buounnxxenepus n
OMOTEXHOJIOTHSI, TO3BOJISIFOT
BBIpANTUBATh MSICO B
MpoOUpPKax, UCTIOTB3Ys
CTBOJIOBBIE KJIETKH
KUBOTHBIX. CyIIeCcTByeT
MHO>KECTBO CIIOCO00B MX
W3BJICYCHHU S, BKITFOUAS
O0OBIYHYIO XUPYPTHIECKYIO

Bioengineering and
biotechnology make it
possible to grow meat in test
tubes using animal stem
cells. There are many ways
to extract them, including a
conventional surgical
biopsy. According to Isaac
Emery of The Good Food




banamains! et Typiepin
HACUXaTTalUThIH
KOMMEPIHSIIBIK €MeC YIbIM
The Good Food Institute
KbI3MeTKepi Mcaak DOMepuiin
alTYyBIHIIA, KOJANIIbI
TOpJIApbI TINTI KYC
KaybIPCHIHBIHAH A allyFa
6onanpl. Tuicti
ctaprantapasl Kapruaig
aybUIIIAPYaIIbUTBIK aTbIOBI
Bunn eiite Gencenmi
Kosnaaiasl. Mynnaii
a3ipyieMeriep KaHIla yaKbITKa
CO3BLTYBl MYMKIH 9HE OJIap
HE YIIIH JXY3€re achIpbUIa bl ?

ouoncuro. ITo cnosam Mcaaka
Owmepu u3 The Good Food
Institute, HEKOMMepUECKOH
OpraHu3aIu,
MPOJBUTAIOIIEN
aNbTEPHATUBHBIC BUJIBI MsCA,
MOIXOMSIINE KIETKH MOXHO
H3BJIEYD JAXKE U3 NTUYBETO
nepa. COOTBETCTBYIOLINE
cTapTanbl aKTHBHO
nojaepkuBaroT bumi I'eire,
CEIIbCKOX 031 CTBCHHBIN
rurant Cargill. Ha ckomnbko
JTaJIeKO MOTYT MPOJBUHYTHCS
Takue pa3pabOTKH U JJIS Yero
OHH MPOBOJATHCS?

Institute, a nonprofit
organization promoting
alternative meats, suitable
cells can even be extracted
from a bird's feather. The
relevant startups are actively
supported by Bill Gates, the
agricultural giant Cargill.
How far can such
developments go and what
are they being carried out
for?

BronHXCHEPUSHBIH JaMYbI
KYHKe KyheciMeH
TOJIBIFBIMEH OaCKapbLUIATHIH
AsIKTBIH, KOJIIBIH
OMOHUKAJIBIK POTE31H
JKacayra MYMKIHJIIK Oepe/ii.
XKyiike xyheci 6ackapaThIH
Jamy KaHJal MYMKIHAIKTep
Oepeni? ASK-KOJIIbI
anMacThIpa ajia Ma Hemece
KYpYIl KeHuiaeTeai Me?
[TpoTe3niH xyiike xyiecine
KOCBUTYBIH €JIECTETE aJlaMbl3
6a?

Pa3Butne Guonnxxenepuu
JlaeT BO3MOXHOCTb CO3/1aTh
OMOHUYECKUI MPOTE3 HOT'H,
PYKH, IIOJIHOCTBIO
YIPABJISIEMBIA HEPBHOU
cucremoni. Kakune
BO3MOXXHOCTH JIa€T pa3BUTHE
yIIpaBisieMble HEPBHOU
cucremoi? Moxer nu
3aMEHUTh KOHEYHOCTb MU
oOzeryaer xonp0y? MosxxeMm
JIY MBI IPEJICTaBUTh
COEIMHEHHE MpOoTe3a C
HEPBHOW CUCTEMON?

The development of
bioengineering makes it
possible to create a bionic
prosthetic leg, arm, fully
controlled by the nervous
system. What opportunities
does the development of a
controlled nervous system
provide? Can it replace a
limb or make walking
easier? Can we imagine
connecting a prosthesis to
the nervous system?

buocencopibik
TEXHOJIOTHSIIAp KaHAai
MEPCIEKTUBAHBI alaibl?
OmnapzbIH ce3IMTaNAbIFbl MEH
YKYMBIC Y3aKTHIFBI KaH/1ai?
Kaszipri yakpITTa
OMOCEHCOPJIBIK TEXHOIOTHUS
Kaii/la KOJJaHbIIa/Ibl, TaJaay
yurig He Kaxet? Hemikren
"6uoceHcopAbIH" MyHIal
ataybl 6ap?

Kakyto nepcnexkruBy
OTKPBIBAIOT OMOCEHCOPHBIE
texHosiornu? KakoBa ux
YYBCTBUTEIBHOCTb U
MPOJOJIKUTENBHOCTD
pabotbI? B Hamte Bpems, rie
MpUMEHsIETCsS OMOCEHCOopHas
TEXHOJIOTHSI, JIJIs1 aHAIN3a
yero? [louemy «ObmoceHcop»
HMEET TaKoe Ha3BaHUE?

What prospects do
biosensor technologies
offer? What is their
sensitivity and duration of
operation? Nowadays,
where is biosensor
technology used to analyze
what? Why does
"biosensor"” have such a
name?

Mu bz GenceHaitiri yuemi
e3repiI oTbIpajsl. bi3
o/IeTTer1 eMiple MU
KBIPTBICHIHBIH KOJIEMIHIH
10% - maH acHalThIH KOHE
9/ICTTE MU JKAPTHI
HIapJapbIHbIH OipiH OenceH i
TYPZE KYMBIC ICTEY YILIiH
KoimaHaMbI3. Munael 30% - ra
IEWIH 3aKbIMIaMai Kajian
Oencenaipyre 6omnasl, Oy

AKTHBHOCTb TOJIOBHOTO
MO3ra MOCTOSIHHO MEHSIETCS.
Hcnonb3yeM B 0OBIYHOIM
KU3HU 1711 paboThI He OoJee
10% o6bema Kopbl
TOJIOBHOT'O MO3Ta U OOBIUHO
OJIHO U3 IOJIyLIapuil
TOJIOBHOT'O MO3ra 0ojee
akTuBHO. Kak MOXHO
AKTUBHPOBATh TOJIOBHOU
Mo3r 6e3 ymepba 1o 30%,

Brain activity is constantly
changing. In everyday life,
we use no more than 10% of
the volume of the cerebral
cortex for work, and usually
one of the hemispheres of
the brain is more active.
How can the brain be
activated without damage of
up to 30%, is it possible?
Should | be engaged in one




MYMKiH 6e? Bip KpI3mMeTIeH
aliHabIcy Kepek ne? Cropt
MHJIBIH O€JICEH/IIIIrHE Kajaai
acep ereni? Munbig
MYMKIHITT MEH
OeJICeHIUTITIHIH 1meri 6ap
ma?

BO3MOXHO Ji1 3107 Cnienyet
JIM 3aHUMAThCSI OTHUM BHJIOM
nestenpHocTH? Kak ciopt
OKa3bIBaeT Ha aKTUBHOCTb
mosra? Ecte nu npenen
BO3MOKHOCTH U aKTUBHOCTH
r0JIOBHOTI'O MO3ra?

type of activity? How does
sport affect brain activity? Is
there a limit to the
possibility and activity of
the brain?

HanopoOoTtrapasl Kypy
MYH/JIail poOOTTapabl JKacay
KAHIIAJIBIKTHI
NEPCIEKTHBAIIBI KOHE
MYMKiH? MyHaii )KyMbICTap
HE YIIiH KbI3MET €Tyl KEpeK
JKOHE Kailla KOJIaHbLTybI
kepek? MyHnait poboTTapsl
Kacay KayinTi emec ne?
Ocpiaii poboTTapaBI
JKYPri3reHHEH KoHE
KOJIJJaHFaHHAH KEHiH,
JKYMEAEH OChIHAAN
poboTTapabl Kajiaid amyra
Oosaner?

Co3nanne HaHOPOOOTOB
HACKOJIBKO MEPCIEKTUBHO U
BO3MOJKHO CO3JIaHUE TAKUX
po6oToB? J1Jis 4eTO TOJIKHBI
CITY’)KUTh U T]I€ IPUMCHSATHCS
takue podoter? He onacHo mu
CO3l1aBaTh TaKUX pOOOTOB?
[Tocne npoBeneHus u
WCITIOJIb30BAHUS TAKHX
poOOTOB, KaKk U3BJICYb U3
CHCTEMBI TAKMX POOOTOB?

How promising and possible
is the creation of such
robots? What should such
works serve for and where
should they be used? Isn't it
dangerous to create such
robots? After conducting
and using such robots, how
to extract such robots from
the system?




