[NpwuseT, noporoi untatens! Mena soByT Hagempa, a 6uonor n 6uonHdgopma-
Tvk. A usyvaio To, Kak esomoumoHupyeT [HH wuBbix opraHuamos (4 Bupycos),
C NMOMOLLbI0 GOSbLUMX KOMMBIOTEPOB U CIIOMHLIX NporpamMM. A nposena AeTCTBO
B HEOOSbLIOM FOPOAKE, OKPYHEHHOM ropamu, Ha Gepery XonofHOro Mops, Tak
4TO HEBEPOATHO KpacuBaa NPUPOAA NOCTOAHHO GbiNa BOKPYr — CTOMSIO TOMBKO
ornageTscA. buonorua mHe Hpasunack Bcerga. Horaa npuiino spemsa BoiGupats
HanpaBeneHune, A HeMHoro konebanack. [lymana, He BbIOpaTb NM XMMMIO, MOTOMY
4TO 9TO He MeHee yBreKaTenbHaa Haykal Ho — Bbl yre MOHAMM, Karoi BbIGOP
A coenana.

[Nepen coBpemeHHbIM GUOMHKEHEPOM CTOUT HEBOOOPA3MMOE YMCIIO BOBMOMK-
HbIX 3aa4y U Lienei, JOCTUHEHWE KOTOPbIX CAENaeT MU3Hb Jyulle — He TOMbKO
ANA YENOBEKa, HO U ANA APYruX CyLLECTB, HACENAIOLMX HaLly MnaHeTy.

A cunTato, UTO HaNTHK «Ty camyio» NPOeCCUio — BAOXHOBMAIOLLYIO, MPUHOCA-
L0 YAOBONbCTBUE M PafOCTb — OYeHb BarHO. HoHeuHo, B cCoBpeMeHHOM Mupe
MOMHO Npo6oBaTb ce6A B padHbIX 3aHATUAX BCIO HU3Hb, HO BCE-TaKM Nyulle Mo-
[OWTW K TaKOMY MOUCKY MOArOTOBAEHHBIMU. YTOOLI BaM B 3TOM MOMOYb, Mbl U Ha-
nucanu Hauly kaury. B Heit Bbl HaMaéTe onuncaHue Toro, UTo AenaeT GUOUHIKEHEP:
6e3 npuKpac, BCE Kak ecTb.



[NpveeT-npueeT! MeHa 30ByT OnuHa, U A — elwé oanH aBTop KHurn. Ho-
roa-To A xoTena ctaTb Bpayom. B geTcTBe A npoBoauna BCE NeTo B AepeBHe
y 6abylwkun. Tam MHe HpaBwnock HabMoaaTb 3@ MUBOTHBIMU U PACTEHUAMM.
OcobeHHO MHTepecHO BbIIO CNeanTb, KaKk OHW MEHAIOTCA Y MEHS Ha rnasax.
HenaHve Gonblue y3HaTb O MEXaHW3Max, KOTOpPbIE 3@ 3TUM CTOAT, CAENano
MeHsA 6ronorom. OauH U3 KMIOYEBLIX BLIBOAOB, K KOTOPOMY A MPWLLNA BCKOPe
nocne Havyana y4é6bl: MOMHO He TOMbKO HabMIoAaTh 3a MUBBIMU OpPraH13MamMy
BOKPYT, HO ¥ B3aUMOLENCTBOBATL C HAMM, U Aarme MEHATb UX. [na aToro Hy-
Ha nabopaTopuA CO MHOMECTBOM NPUOGOPOB 1 MHCTPyMeHTOB. A Koraa pabo-
Taellb U C MUBLIMU OPraHW3Mamu, 1 CO CHOMHbBIM 060PYLOBaHUEM, Thl yHe
He NpocTo 6uosor. Tel — GUonHHKEHEp.



[peBHasa cenekyus

JTodu ¢ dpesHux spemér uc-
nose308asu Memods ombopa,
Ymobbl Yy uwume ypoxad-
HOCMb6 KYnemyp u npooyKmue-
HOCMb JOMQUIHUX HUBOMHBIX.
Hanpumep, ecnu pacmerue da-
8QU10 OCOOEHHO BKYCHbIE NT00b!
unu bonswe 3epHa, Yem dpyaue,
mo Ha credyouuli 200 ssicesa-
71U UMeHHO e20 cemeHa. Yenoser
u30a8HA CMPeMusICA NPUCNoco-
6umes nod ceou nompebHocmU
U Yny9uwums mo, Ymo co30aHo
npupodod.

HeBupaunmblie nomowHUKK
Hmo-mo cyumaem, 4mo 00HOU
U3 npednocelIor BUOUHICeHEPUU
cmasio ucnosb308aHue NPo-
yecca 6poxcerus. Vowe 10 meicay
s1em Ha3ad 10du uCnoML308QIU
Opoxoxu u 6arkmepuy 018 NPo-
ussodcmea xs1eba, 8UHA U CbiPa,
He 0CO3HQBQA, YMO YnpasFom
6UOII02UYECKUMU NPOYECCAMU.

BuouHxeHep: Buepa, cerogHs,
3aBTpa

3apoaeHune npodeccun

EL1€ Hawwm ¢ Bamu ApeBHUe-APEBHME NPEAKM 3aMETUNMM, YTO OTHOLLEHUA MEM Y
HUMU 1 APYrMMKW BUOAMU HEe OrpaHuumBaioTcA noegaHvem apyr apyra. [losmwe,
ye B KAMEHHOM BEKe, Yy Niofel NOABUINCL BEPHbIE CMYTHUKM — MPUPYYEH-
HbIE MMBOTHBLIE, HANPUMEP COGaKM, a No3me KoKMW, JlekapcTBeHHble pacTe-
HWA NOMOranu cnpaenAaTbea ¢ 6onesHamu u paHamu. CHauana Hawu npesku
HEOCO3HAHHO BLIOMPASM CaMbIX CUITbHBIX M MPEAaHHBIX MUBOTHBIX 1 Hanbonee
nuTaTenbHble pacTeHua. [1osie, ¢ HaKOMNEHWEM 3HAHWIM, OHW CTanu Aenatb
9TO UeneHanpasneHHo — oTOMpas HyMHble KayecTsa. [aK 3apoaniioch Ceflb-
CKOE XO3AMCTBO: YENOBEK HauYan M3MEHATb MPUPOAY MO CBOW HYyAbl, Aenan
pacTeHMA MONesHee, a MMUBOTHBIX — yAOOHEE A4 MU3HU PAAOM C COOOM.



Hawwm npeaku passuBanvcb, Uy HUX Ha4Yanu NOABAATLCA UHCTPYMEHTHI.
BuonHeHepua sapoaunace Torga, Korga noABUIUCH NEPBLIE MHCTPYMEHTHI
AJ1A U3YYEHUA HMBbIX OPraHn3MoB. BeixoauT, 4To oAHUM U3 NpPeAEeCcTBEHHN-
KOB 9TOW HayKW CTan HUAepnaHACKWM yu4éHbii AHTOHM BaH JleBeHryk, Koraa
CKOHCTPYMPOBa NEPBbI B UCTOPWUM MUKPOCKOT, YTOOLI MOCMOTPETb Ha KNeT-
ku. B XVIl Beke aTo 6bino goBonbHo HenpocTo!

BuounHeHepua HaxoauTca Ha CTblke MHOrMX Hayk. Ecnu rosopuTb rno-
6anbHO, TO OHa MOCBALLEeHa TOMY, YTOObl C MOMOLLBLIO Pa3HbIX MHKEHEPHbIX
BO3MOMHOCTEN U3MEHATH MMBbIE OPraHM3Mbl 41A MOMb3bl YenoBeKa, oblue-
CTBA 1 OKpYyMHaloLwen cpeabl.

A uTO TaKoe 3TH «MHKEHEPHbIE BO3MOMHOCTH» U YEM UMEHHO 3aHMMAaIOTCA
6uomntrkerepbl? O6 9TOM Mbl MOAPOGHO PACCHAMKEM B KHUTE.

CpenHeBeKoBbI HOC-NpoTe3
Hzsecmreld damcruld acmpo-
Hom Tuxo bpaee Ha dyanu no-
mepAan Kycox Hoca. [ Jpuwnoce
Hocume npome3s. Imo npou3o-
wo 8 XVI sexe, max ymo Ha-
BEPHAKA HE U3BECMHO, U3 Ye2o
OH 6blT cOenaH, — ecmeo pasHsle
sepcuu. Ho gparkm ocmaémcea
gbarkmom: npome3sel Hoca denanu
yre moeda/



BuounHkeHep cerogHs

CoBpemeHHaa GUonHKEHEPWA NMOABUNACH, KOTAA YYEHBIE MEPELLNM HA CaMblid
KPOLLEYHBIM — MONEKYNAPHBIA — YPOBEHb U3YUYEHUA OOBEKTOB. DNEKTPOH-
HbIl MMKPOCKON MO3BOMINA PACCMOTPETH OTAENbHBIE MOMEKYIbI, PEHTTEHO-
CTPYKTYPHBIM aHann3 — y3HaTb, U3 Yero coctouT monekyna [JHH, a rennan
MHHeHepUA — MeHATb Ty camylo [JHH TaK, Kak HyHO yenoBery.
Knounposanue Y coBpEMEHHOIN BUOUHHEHEPUN MHOMECTBO AOCTUMEHUI. DTO U reHeTH-
[Tonyveriue UdeHmUL’H*’”f Konuu YECHKOE PEAaKTUPOBAHME MUBLIX OPraHM3MOB (M3MeHeHue Kycouros nx [HH),
Opearlisios — AXHEIL NPopele 6naronapAa Yemy y Hac ecTb Oonee ypomainHble U YCTONUMBbLIE K BHELUHWUM
YCNOBWAM pacTeHua. 3TO U CO3[aHUe «CHOHCTPYUPOBaHHbIX» NEKapCTB AfA
NeYeHNA YenoBEKa U MUBOTHbIX, U paspaboTKa YyBCTBUTENbHBIX OUOCEHCO-
pOB — NPWGOPOB, KOTOPLIE MOMOraIOT BLIABNATH GOMNE3HM 1 KOHTPONMPOBATH
COCTOAHWE Cpeabl, ¥ PasBUTUE anbTEPHATUBHBIX UCTOYHUKOB SHEPT UM, U MHO-

8 6uourxcerepuu. OgbuyuansHo
nepeoe KIOHUPOBAHUE MIEKONU-
marnowezo 66710 OCYUIECMBAEHO
8 1996 200y. B pesynsmame no-
qeunace Lonnu — udeHmuy4HeIt

KnoH dpyeol osysl. OHa Huvem roe apyroe.
He omauyanace om Jpyeux Jlerko sameTuTb, UTO rmMaBHaA Uenb OMOMHMEHEPOB — [OENaTb MW3Hb
HUBOMHBIX CE80€20 8UAQ, NPO- COBPEMEHHBIX NMIOAEN Nerye, npoLue, 340poBee, TO ecTb nyywe. A ecnm Ham
xuna 6,5 200a u poduna wecme MMUBETCA Nyylle, Mbl MOXeM ObicTpee pasBuBaThCA U 6osblue y3HaBaTh O cebe
AeHAM (He K10HOo8, @ 06bIYHbIX). 1 06 OKpYyHaloLLEeM MUPE.
OTKpbITHE NepBoro [lepBasa reHeTuueckan
aHTMbMoTHKa MoaMdMKaLma — BCTaBKa
neHuLMnIMHa B F€HOM OIHOM GaKTepUM
parmeHTa reHoma apyrom
6aKkTepun

[NepBana nepecagka
cepaua yenosexa



OTuKa aKCNepuUMEHTOB

B 61ounHeHepun yuEHble CO3aI0T HOBbIE NEKAPCTBA, U3YYaloT reHbl U fame
BblpalLMBaloT opraHbl. Ho nepen Tem, Kak NPOBOAWTL OMbITHI UMW MPUMEHATH
HOBble METObl Ha MIOAAX WUIN MUBOTHbLIX, BCE AOMKHA OA0OPUTL dTUYecKan
Komucema. Jlioan, KoTopsle B HEE BXOAAT, pelaioT, 6e30naceH nu aKcnepu-
MEHT, HE MPUYMHUT M OH BPefa YeNIOBEKY, HUBOTHLIM UITW MPUPOAE U YeCT-
HO nn BCE ycTpoeHo. Ecnmn uTo-To KameTca prcKoBaHHLIM MK Hecrnpasea-
NMBLIM — OMbIT HE paspeLlaloT. [ak KOMUCCKA MOMOraeT HayKe ObiTb AOOPOWA
1 NONE3HOW ANA BCeX.

YuéHble-61onHmeHepsl gymaioT o Gyayllem yenoBeyecTsa u 3emiu: O TOM,
4TO6bI Mbl BCE ObINM 3A0POBEE M MeHbLUE 6oneny, YTobbl SKONOruA ynyyua-
nacb, 4To6bl Mbl MO AymMaTb O MEPeMeLLEeHVAX Ha Apyrue nnaHeTsl (xoTa
PasMHOMEHNE U PA3BUTUE HUBLIX CYLLECTB B KOCMOCE MOKa OCTAIOTCA CIOM-
HeMWUMK 3agadamu). 3ByUnT haHTACTUUYECKN, HO HAZ MHOTUM W3 Nepeync-
NEHHOrO COBPEMEHHbIE BUOUHMIKEHEPDI YHHeE PasMBILLNIAIOT U BOBCIO paboTaioT!

[lepBoe KnoHUpoBaH-
HOE MMBOTHOE — OBLA
Honnu

OKcnepuMeHTsl
CO CTBOJIOBLIMU KIIETKAMM

Heitpounnsi

[lposodamcsa srxcnepumermer

NO BXKUBSIEHUID MUHUQIMIOPHSIX
6ecnpo8OdHbIX MUKPOYUNOE 8 Ye-
7108€4eCKUU MO32, YMO NO380AUM
Pacwupume e2o 803MOXHOCMU.
B nepsyro ovepeds peys udeém

0 NOMOWU JIKOAM C HEBPOTO2U-
YecKUMU 3Q60/1e8aHUAMU, HO KaK
6ydem danewe — noxaxem spe-
mA. M enosirHe moxcem ciayyumecs,
Ymo & bruxcadwue decamunemus
yesn08eK CMoem CcunoU MelCau
YnpassIgme KOMNLIOMEPHLIMU NPO-
epammamu u ewg boneuse YcKo-
PAMG passumue mexHosnoaud.

OKCNepUMeHTbI

MO BMMBMEHMIO MUKPO-
YMMOB B MO3I MPVUMATOB
W yenosexa



Cseuenne

Vaérere uccnedyrom 6uomomu-
HecyeHyu — cnocobHoCme
KKUBBIX OOBLEKIMO8 UCNYCKAMb
ceem. B ocHosHom oHa scmpe-
yaemca y obumamerned okea-
+os. Ceeverue maroeo muna
MOXKHO 0BHAPYIUMb C NOMO-
welo cnequaibHo2o npubopa —
smomuHomempa. [1odobHyw emy
annapamypy paspabamsi8aom
moxce GUOUHMCEHEP®I.

MomouwHnKK Bpaueit

Eeme yempodemesa, Komo-
pole cobuparom co cmemo-
CHONQ OarHbIe, HanpumMep
38YKU WYMOB 8 cepdye, u nepe-
darom & obnayHoe xparHunuule.
Ommyda spay 3azpyxcaem

Ux HQ cMAPMGOOH UL NAAHUWIEM.
Tarue daHHele 6os1ee moyHesie,
yem me, Komopsie JoKMop
Pacno3Haém «Ha cayx». Omo
nomoeaem 808pemMs 86IA8UMb

60s1e3HS.
MynbcokcumeTp
A

[Tynscorcumemp onpedensem HTo e oH B 6onbluen cTeneHu: «6mMo» unm
YpoBeHs KUCI0p0o0a 8 KPOoBU. 2

«UHHHEeHep» !
buourxcereps! ycosepueH- P
cmeosasu amom npubop max, Cpeau GMOMHHKEHEPOB €CTb CMELMANUCTb C YKIIOHOM B GMONOrMio, a ecTb
4mo6e/ uHGOPMaYuA ¢ He2o Te, KTO TAFOTEET K MHeHepun. Hanpumep, 6uonor paboTaeT ¢ MMBEIMU 06b-
nepedasasnace no Bluetooth EHTaMM MOUYTU KaK C KOHCTPYKTOPOM, a MHMeHep-(hU3MK CO3OaET annapar
Ha CMQPMGPOH UL NAAHUIEM. AN9 BO3AENCTBUA HAa OpraHnambl unu paboTsl HEMOCPeACTBEHHO B HKX. buo-

7é/7€,Ob noKazamesiu He HYxHo
3aQNOMUHQAMe Us1U 3anuce/8ame,

MHMEHED MOMET paspabaTbiBaTb M BUOCEHCOP, TO €CTb NPUOOP, B OCHOBE
KOTOPOro — CO3AaHHOE MPUPOAON ABMIEHME.

CoBpemMeHHble GUOUHMKEHEPH! MPOLOMKAIOT PasBMBATL HAy4HbIE Hanpas-
NIEHWA, HAYaNI0 KOTOPLIM BbISIO MOSIOMEHO ELE B MPOLLSIOM, U OAHOBPEMEHHO
C 3TUM CMOTPAT B 6y,qyu.lee, OTHPbIBAA HOBbIE TEXHOJIOTMN N BOBMOMHOCTMN.

Q 8pad Moxcelmn omcsiexusarme
ux 6osee mujamersi6Ho.



KoHer 03HaKOMUTENBHOTO (hparMeHTa.
[ IproOpecTr KHUTY MOYKHO
B HHTECPHET-MAra3nuHe
«JIEKTPOHHBIN YHUBEPCH
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