TeMma 8

MoTuBauMOHHaNA YacTb

MoarotoBKa K 3aHATUIO

[nsa nposeneHns 3aHATNS PEKOMEHAYETCS 3apaHee rnoaroToBUTL MaTepuasbl/caaviabl, pa3aeinTb
KJ1aCC Ha TPM KOMaHAbl, @ TaKXXe MornpocuUTb 06yYaroLmnXCcsi MOArOTOBUTb KapaHAaLUn N PYYKn Ass

3arnosiIHeHus maTtepunasios (MNoAPOBHOCTY 3a4aHnNi — B COOTBETCTBYIOLLEN YaCcTu CLUEHaPUS).

BBepeHue

CnoBo neparora: 30paBCcTByMTE, pebaTtal CerogHa Ha4HEM C 3aragku, KOTopasa MOACKaXKeT TeMy
Hallero 3aHaTuda. MTak:

3TO TO, UTO CoOXpaHAeT 300P0OBbe KaXKa0oro U3 Hac. 34ech paboTatoT Ntoau, KOTopble co3aatoT
NeKapcTBa, pa3pabaTbiBaloT HOBble TEXHOMOMMKM 1 3a60TaTCa 06 aKonormun. bnarogapa UM Mbl
ObILWKMM YNCTbIM BO3OYXOM, Ie4YnM BOME3HU 1 COXPaHaeM npupoay.

Kak Bbl oyMaeTe, 0 UEM UOET peub?

OTBeThl 0byYatoLNXCA.

CnoBo negarora: Bol npasBbl! 9T0 BCé 0 300poBon cpege. M MmeanumHa — ogHa M3 e€ oTpacnemn, Ho,
KOHEYHO e, He eANHCTBEHHAdA. ECTb N y Bac ellé NpeanofioXXeHMda O TOM, KaKMe oTpac/iiv BXOOAT B
3Ty cpeny?

OTBeThl obyyaroumxcs. lNegaror AEMOHCTPUPYET C/Aania C OTPACSIMU.

Cnoso neparora: OTnyHble noen! dapmaumd, MeguLUUuHa, 6UOTEXHONIONMU U 3KoJIorma — 370
OTpPacan, N3 KOTOPbIX COCTOUT 3gopoBad cpena. O dapmMaumm n MeguLmMHeE Mbl MOrOBOPUM B
cnepytoLMM pas, a cerogHa OCTaHOBMMCS Ha BUOTEXHOMOMMAX U SKONOTUN. 3aMnMLLINTE TEMY 3aHATUSA
«Poccua 30o0poBaga:; 6BMOTEXHONOMMM 1 aKonormay. CerogHa Mbl MOrOBOPKWM O Pa3NUYHbIX
npodeccmax, CBA3aHHbIX C 3TUMM OTPACAAMU, MOUTPAEM U MOCMOTPUM BUOEOPONTNKU, KOTOPbIE
OTKPOOT A1 HAaC MHOIO HOBOIO. Mbl TakyKe 06CyAMM, KakmMe HaBblKM M KadecTBa MOMOryT 006uTbCs
ycrexa B 3Tom chepe 1 Kyda CTOUT MOUTK Y4MTbCH, eC/n Bac NPUMBeKaeT paboTa B 3TUX

HamnpaB/eHNAX.



KcTaTu, 18 okTabpsa B Hallen cTpaHe oTMedaeTca [leHb 6uoTexHonora n 6moakonora! 1ot npasgHnK
MosIBU/ICA COBCEM HeaBHO, M 3TO eLLé OAMH NoBofd 06CyanTb NMpekKpacHble Npodeccnn. Ho ans
Hadana gaBamnTe pa3zbepEéMCH YTO O3HAYAIOT CTIOBA «BMOTEXHOIOMMA» N «IKOOMNA»?

OTBeTbl 0by4aroLymxcs.

lMeparor AeMOHCTPUPYET CaAanig C onpeaeseHNaMn v npeaaaraeT obydaroLwmmMca nepenncaTb Ux B
TeTpaaun.

CnoBo neparora: C/TloBO «3KOMOMMA» COCTOUT U3 ABYX MPeYecKnx cloB: 0ikos (OMKOC) — OOM UMK
»}unuue, n logos (noroc) — ydeHue. lMNpolle roBops, 3KOorMa — 3TO HayKa O HalleM C BaMu goMe B
LWMPOKOM CMbICNE 3TOrO CNOBa, O Hallew NfaHeTe, a TakXKe 0 B3aMMOOTHOLLEHMAX OPraHM3MOB
Mexay cobom 1 okpyXKatoLlen cpegon. C 3TUM TEPMMHOM Bbl HaBEepPHAKA He pa3 BCTpeYanucs.
BO3MOXHO, KTO-TO M3 Bac rNoceLlaeT KPY)XXKU UM OOMOMHUTENbHbIE 3aHATUSA, CBA3AHHbIE C
3KOMormen? PaccKa)kmTe O HUX.

OTBeTbl 0by4aroLymxcs.

Cnoso nepgarora: Crnacl6o! BUOTEXHONOIMM TOXKE MOTMYT ObiTb BaM 3HAKOMbIl. DTO C/TOBO COCTOUT 13
TPEX rpeveckmx cnoe: l0gos (noroc) — «y4deHume», bios (6UocC) — «KM3Hb», techne (TakH3) — «yMeHMey,
«MCKYCCTBO» UMM «MACTEPCTBO». A 3HAYUT, «BMOTEXHOTOMMN» — 3TO BYKBaANbHO «HAyKa O
MPUMEHEHUU TEXHUKIM K XXUBbIM OpraHmn3Mamy». KTo 3HaeT 06 3TOM HanpaBieHnmn?

OTBeTbl 0by4aroLymnxcs.

Cnoso neparora: A Kak Bbl AyMaeTe, MoYeMy 3KON0MMa OTHOCUTCA K 340pPOBOM cpeae?

OTBeTbl 0by4aroLymnxcs.

CnoBo neparora: OTnM4YHble M B3pOCSible paccy>XaeHns. HeEMHOro goNoMHK. DKONorms
OENCTBUTEbHO OKa3blBaeT CUMbHOE BIMAHME Ha 300Pp0Bbe YenoBeka. OT KadecTBa BOAbl, BO34YX3,
MOYBbl 3aBMCUT Halle caMo4yBCTBME. [103TOMY, Koraa Mbl MPM3biBaeM 3ab60TUTbCA O 300P0BbE, TO
HY>XHO yOenaTb BHMMaHME He TOMbKO TI0OAM M MX 06pa3y XXM3HW, HO M Hallen nnaHeTe. IMeHHOo nmo
3TOM NMPUUYMHE Y SKOSTOIOB CYLLECTBYET MHOIO Pa3HbIX HaMpaBieHMW. BOT TONTbKO HECKOMBbKO 13 HUX:
SKONOr-nccrefoBaTesib, 3KOA0r B 06/1aCTV yNpaBieHMa NpMpPoaHbIMU pecypcaMu, SKOMOor B
061acTK OXpaHbl OKPYXKatoLen cpebl, FOPOACKOW 3KOMON, MPOMBbILLUTEHHbIV KO0, 3KO0r B
CEbCKOM X034MCTBE U MOPCKOW aKomor. Tenepb 9 6bl XxoTen(a) CNpocuTb Bac, Kak BUOTEXHONOMMM
CB3aHbl CO chepom 300pPOBbA?

OTBeThl 0byHaronXCcAa. BO3MOXKHbLIVI OTBET: BUOTEXHO/I0rMYeckmne pa3paboTKy MoMorartT J1€4NTb
3abosieBaHuA.

Cnoso neparora: /1 3gecb Bbl NpaBbl! BUOTEXHONOMMU MPUMEHAIOTCA BO MHOIMMX cdepaXx, CerogHs
Mbl 06 2TOM MOroBOPUM. HO OIHMN U3 MPUOPUTETHbLIX HaMPaBNeHUM — 3TO MeanLMHa U
dapMaLeBTMKa. MMeHHO 34ecbh cneLmnanncTbl CO30atoT BaKLUMHbI, aHTUTENa, aHTUBMOTUKM 1 Oaxke
HaHOYCTPOWMCTBA. DTW Pa3pPaboTKM BOCTPEOOBaHbI B Te4eHM Cepbe3HbiX 3aboneBaHnm. Co3aoaTtb MX

nomoratoT 6uoiorn-nccnenoBaTenu, 6I/IOI/IH)-KeHepr n crieumnalnimcCTbl pyrmx rlpocbecc1/|17|.



KapTa cpeabl

CnoBo neparora: Bbl y)Ke 3HaKOMbI C KapToM NpodeccuoHanbHbIX cped. Ha 3TOM 3aHATUM Mbl
HauHeM paboTaTb C pasnenom «300poBasa cpedar. [laBanTe COCTaBMM KapTy. B Heé Bbl MoxXeTe
3anucbiBaTb BaXKHYO MHGOPMALMIO U BAlLM MbICNTM — HanpuUMep, BECTW CBOM COGCTBEHHbIN
PENTUHT Npodeccnii U OLLEHMBATL KX NO AeCATUOANNbHOM LWKaNe, OPMEHTUPYACH Ha TO, HACKObKO
OHM BaM noaxoddT. B KoHLe roga BaM caMuUM ByaeT MHTepeCcHO y3HaTb, U3MEeHUTNCb Ballu
npeanoytTeHna nnm Het. ChopMUmpoBaTh peanbHoe npeacTaBneHmne ob oTpacnm m npodpeccum
MOXXHO B TOM CJly4ae, ecfin y Bac Ha pykax 6ygeT MHOIro KapT, TO €CTb JOCTaTOYHO MHPOPMaLMM.
Mpepnarato HadaTb 3aMofIHATb HOBbIM pa3fesn ¢ NPOCMOoTPa BUAEOponKa. CMOTpUTe ero

BHMMaTENbHO! [1ocne NpocMoTpa 9 3ailaM BaM HECKOJTbKO BOMPOCOB.

Buaeoponuk o cpene u oTpacnm

TekcT BuOeopoJsinKa:

300p0OBbe — CaMOE BaXKHOe 6OraTCTBO, KOTOPOE eCTb Y YesloBeKa. Ha Hero BAmMgaeT MHOXXeCTBO
GaKTOPOB: OT BaKTEPUM U BUPYCOB A0 YNCTOTbI BO3AyXa M Bogbl. CrieanTb HY»XHO 3a BceM! M 3a 370
oTBe4aeT 3gopoBad cpeaa. Mo)XHO cMefNo Ha3BaTb €€ 6paBoM KOMaHOOW, KOTopasa NpOTUBOCTOUT
BCEMY, UTO MOXXET HAaBPEeOMTb 300POBbI0. YeTbipe OCHOBHbLIX MIPOKa — 3TO MeAULUHa, dapMaums,
3KONorus U 6MOTEXHONOMrMUM. /1 KaxkablM BbIMOMHAET BaXKHYIO 3a4a4y.

CerogH4a Halle BHMMaHMe ByaeT 06palleHO Ha IKOTOTMI0 M BUOTEXHOOM NI,

Halle 300poBbe HAaNPAMYO 3aBUCUT OT COCTOSAHUA OKPYXKAOLWEN cpebl. 3a HEW TWATENbHO cregaT
cneumanucTbl OTPACMN 3KONOrMA. OTO HayKa O B3aMMOOENCTBMU XXUBbIX OPraHM3MOB C
oKpy>KatoLen cpenomn. C pasBUTUEM MPOMbILLIEHHOCTM U TEXHOMOIMMIN 3KOMOrMa ctana ocobeHHo
BOCTpe6b0oBaHHOM 1 aKTyanbHoM. CrieumanmcTbl OTPAC/IM pa3pabaTbiBatoT U BHEQPAOT
3KOMOrMYecKme cTaHgapTbl 4049 NpeanpuaTMii, NPOoBOAAT aKL MM MO OYNCTKE TEPPUTOPUI,
YYacTBYIOT B CO30aHUU U MPOABUXKEHMM 3aKOHOB, HaMpPaBIeHHbIX HAa OXPaHY OKPYXKatoLLen cpeqbl.
OHWK 3aHMMatoTCAa 06pa3oBaTeIbHOM AeATebHOCTbIO M CO30a0T NPOrpaMMbl, KOTOPbIE MOMOratoT
NOOSM O0CO3HaTb BaXXHOCTb 6ePEeXXHOro OTHOLLEHWA K MPUPOLE M y4aT, KaK MOYXHO CHU3UTb
HeraTMBHOE BO34ENCTBME Ha Heé. CyLLLECTBYIOT MOPCKME, CEMbCKOXO3AMCTBEHHbIE, MPOMbILLUIEHHbIE,
MeOMLUMHCKME 1 FOPOOCKME IKOMOrK, a eCniv MoapoobHee, TO: NabopPaHTbI-3KO0MM, SKONOTMMU-
mccnegoBaTenm, cneumnanmcTbl Mo 06paLLEHMIO C OTXO4AaMM M MHOIMe gpyrue.

CeronHa BMecTe € aKonormen B 6opbbe 3a YMcTble Boay, MOYBY M BO3OYX yHaCTBYIOT U
BUNOTEXHONOTMNN. POCCUNCKME CMNELIMANUCTDbI YyKe TPEHMPYIOT MUKPOOPraHM3Mbl, YTOObI Te

nepepabaTbiBasiv 0TXo4bl. HanpuMep, NnpeaMeTbl U3 MiacTuka. Npobnema HelwyTo4Hada. CerogHa



06blYHbIV MaKkeT pa3naraetca 20 neT, a NacTuKoBaa ByThinka — Lenbix 450 neT! BrnotexHonormm
MOTYT 3HAYUTENbHO YCKOPUTb 3TW MPOoLLEeCChl. HO 3TO ganeko He BCe BO3MOXHOCTU OTpacum!
BUOUHYKeHepbl peanm3yoT NPOEKTbl, 0 KOTOPLIX paHee MOXXHO 6bIf1Io MPoYMTaTb B HAyYHOW
daHTacTMke! KneTkn opraHm3aMa y4aTca YHMUTOXKaTb PaKOBble OMyXonu, a Npuv MOMOLLUM
OGUOMPUHTEpPaA CO30aOTCA MCKYCCTBEHHbIE OpraHbl.

OTKpbITUA, Hay4YHble MPOPbIBbl U OOCTMXEHUA! DTUM 6oraTa XXM3Hb CNEeLMaANCTOB OTpacnem
akonorua n motexHonormmn. MpodeccmoHanbl CBoero aena 3aboTAaTca O Hac W Halwen nnaHete. OHKU

YKOYT B KOMaHAY HOBbIX MTPOKOB. XOTUTE CbIlrpaTb BMeCTe C HUMI?

O6cy)XxpeHune posimka

CnoBo neparora: Pe64aTa, gaBavTe noaBeaém UTOM TOMY, UTO Mbl TO/TbKO YTO Y3HanW. Kakme 4yeTtblpe
oTpacnu BXxogaT B 300pOBYIO cpeny?

OTBeTbl 0by4arwoLumxcs. BepHbivi oTBET: meanumnHa, hapmaumns, 6MOTEXHO/I0rM, IKOJI0rnA.
lepnaror 4eMOHCTPUPYET Chavg C nepedynciaeHnemMm oTpacsien nian 3arnnucbiBaeT 3Ty MHpopmMmaL o
Ha Jocke.

Cnoso neparora: BepHo! Ecniun Bbl eLLE He 3anuncanu 3To B TeTpahb, CAeNanTe 3TO cenyac. A Tenepb,
JaBanTe nogpobHee 06CyOMM IKOMOrMo M BUOTEXHOMOMMKN. KTO MOYKEeT 06 bACHUTL, UTO U3yYaeT
aKonorma?

OTBeTbl 06yYaroLNXCA. BepHbIVi OTBET: 9KOJI0rMsi — Hayka O B3auMOAENCTBUN XXUBbIX OPraHN3MOB
C OKpy>XatoLyevi cpeou.

CnoBo neparora: MonogaLbl! A KTO MOMHUT, YTO O3Ha4YaeT C/I0OBO «3KOSIOrna»?

OTBeThl 0by4varowmnxca. BepHbivi oTBeT: Hayka 0 gJomMme, CJI0BO COCTOUT U3 ABYX FPEYECKNX C/I0B —
oikos (aom) u logos (Hayka).

CnoBo nepgarora: IMeHHO Tak! A B KAKOM «OMe» Mbl XXMBEM? [MpaBUIbHO, Ha NNaHeTe 3eMNq.
DKOMOrnA N3y4yaeT BCe aCNeKThbl XXM3HM Ha Hallew niaHeTe. A Kakoe BInaHMe 6GMOTEXHONOTM
OKa3blBakOT Ha HaLLy XU3HbL?

OTBeTbl 0by4aroLumxcs. Bo3MOXXHbIVI OTBET: BUOTEXHOJI0M MM MOMOrarT B CO34aHUN JIEKAPCTB,
npoayKTOB NMUTaHWUSA, PELUEHNN IKOJIOrMYEeCKUX npobiem.

CnoBo neparora: OTIn4HO, pebartal Kakme nprMepbl BUMOTEXHOMOMMIA Bbl 3aMOMHUAN U3 POIUKA?
OTBeThl 0by4YaroLNXCcs. BO3MOXXHbIVI OTBET: rnepepaboTka 0TX040B C MOMOLLbIO MUKPOOPraHN3MOB,
co3gaHue bnosiorn4eckoro Tornamea, ncrosib3osaHve AHK 415 6opbbbl C pakoBbIMU K/I€TKaMMU.
CnoBo neparora: [pekpacHo! A Kak Bbl AyMaeTe, movyeMy 6MOTEXHOMOM MM Tak BaxKHbl 419 HaLLero
oynyLiero?

OTBeThI 0byHaroLnXCcs. BO3MOXXHbIVI OTBET: BUOTEXHOIOM MM MOMOraroT COXPaHUTb PECYPChI

naaHeTbl, y/1y4LIaloT 340P0BbE /I0AEN, PELUAlOT r/1006asbHble 3K0/10rn4eckmne rnpobaemsi.



Cnoso nepgarora: Bbl coBeplueHHO npasbl! CreunanmcTbl B 5TOW OTPac/M AenatoT OTKPbITUS,
KOTOpPbIe 3HAUYMUTENbHO YyYLLIAoT Ka4ecTBO XM3HW. [aBalTe nogpobHee pa3zbepém, kakme 3aaa4m

pewatoT 2T crneunarncTbl.

OcHOBHas YacCTb

Urpa-pasMuUHKa «BUMOTEXHONOMrMYeCKUN KOHCTPYKTOpP»

CnoBo nepgarora: [Npeagnarato NpoBeCcT HeBGOMbLLYIO UMPY, YTOBbI Y3HATb, KaKMe OOCTUXKEHUS yKe
eCTb B 06n1acTm 6uoTtexHonorunmn! [ng aToro BaM Hy>KHO ByaeT COMoCTaBUTb BUOTEXHONOrMYeckme
MPOAYKTbI C UX OMMcaHMeM. Ha akpaHe 6yayT NoABAATbLCH CMMCKM MPOAYKTOB, @ Ballla 3afdada —
HaWTV NpPaBWAbHblE Napbl. ECAIM Bbl FOTOBLI, BHWMaHKME Ha 3KpPaH.

lNepnaror neMoOHCTpUPYyeET cnavg ¢ nepenyTaHHbIMU faHHbIMU. B cilydae eciiv HET BO3MOXXHOCTU
BbIBECTU C/lanig, HeEobXxoAMMO 3anncatb Ha AOCKE CMIMCOK BUMOTEXHO/IOrNYECKNX MPOAYKTOB U 10
oyepeaun 3a4nTaTb KaXxAablvi rnpouecc (B HernpaBubHOM rnopsiaxke). anee HeobxoanmMo 03By YNTb
BEPHbIE OTBETbI N MPOAEMOHCTPUPOBATL CAavigbl C HUMK. Oby4atoLmecs AOJIKHbLI 3arnncaTthb
oTBEThI B paboyyto TeTpaib.

lNoackaska Ansa negarora. TEKCT 3a4aHus:

BuotexHonorn4yeckne nponyKrthbl:

BakuwnHa npotus COVID-19

FeHHas nH>xxeHepus

buoHnyecknii npores

HaHoy4yacTuubl

buonpuHTEp

OnucaHuns:

370 MeanNUNHCKNY npenapaTt 6Mos10rn4eckoro rnponCxXoXA4eHUs, MOMOratoLmi opraHn3mMy
3aLlUNTUTBLCA OT KOPOHaBUPYCHOW UHPEKLNN.

Pa3paboTka TEXHOJ/IOr MV, KOTOPbIE MOryT repecTpanBaTb MeHbl, HaripyuMep yay4qLias CBOVCTBa
pacTeHui nan 6J1I0KUPYs reHbl, Bbi3biBaloLme 3abosieBaHnsa Yy 0 LEV N XXUBOTHbIX.

STU yCTPOVICTBA MO3BOJIAKT JIOAAM C YTPaAYEHHbLIMU NIV MOBPEXAEHHLIMY HaCTAMU TEJ1a XUTb
MOJIHOLI€HHOWV XXU3HbIO.

KpoLuedHbie 4acTuLbl, MCMOJIb3yEeMbI€ 4J151 AOCTaBKN JI€KapCTB 1 ANarHOCTUKKN 3abosieBaH.
YCTpoVicTBO, KOTOPOE MOXKET «riedaTaTb» TPEXMEPHbIE buosiorndyeckme obbeKThI, TaKNe Kak

TKaHu nJin opraHsl.



CnoBo neparora: [laBante HauHEM! Kakom BUOTEXHONOMMYECKMI MPOOYKT CBA3aH C CO34aHMEM
BaKUMHbI NnpoTne COVID-197?

Obyuyatolymecs BbINoHAKT 3agaHuve. lNegaror 3a4a€T 0CTal/lbHbIE BOMPOChH,, KOMMEHTUPYET
KaXAablyi OTBET M AAET MOSICHEHMNS M0 KaXXA0MY AOCTUXKEHMUIO.

CripaBOYHUK 1 BEPHbIE OTBETHI AJ18 rnejarora:

BakuuHa npoTtuB COVID-19 — 5T0T MeANLUNHCKWY riperapat 6uos0rn4eckoro nponcxoX4eHns
rnoMoraeTt opraHn3imMy 3alUNTUTbCA OT CepbE3HON MHMEKLNU, BbI3BaHHOU KOPOHaBupycom SARS-
CoV-2.

CerofHs 4esioBe4yecTBO NMpUMeHsIeT 60J1bLLIOe KOJIMYECTBO BUOTEXHOIOrNYECKUX MpernaparTos,
HarnpuMmep NHCYJINHbI, FOPMOHaJIbHbIE rpernapaTbl u BaKUWHbI. B X npon3BoACcTBE UCMOJIb3YOTCS
XUBblE CUCTEMBI. B paboTe y4acTByoT 6uorexHonorn. O4HO 13 CaMbiX HEAABHUX N 3HAaYNMbIX
AOCTUXKEHWI B 3TOW Chepe — co3haHne NnepBovi B MUPE 3aperncTpupoBaHHoON BaKLUMHbLI «CryTHUK
V», E€ co3nanv B HaunmoHaslbHOM 1cC1e0BaTEe/IbCKOM LEHTPE 3NMUMAEMUNOIIONr NN U MUKPOBUOIornm
MMEHU NMOYETHOro akagemmka H. @. lamanen. K c/ioBy, B 3TOM LIEHTPE Takxe pa3pabaTbiBaeTcs
BakuunHa oT Tybepkysiésa n paka.

FreHHas nH>XeHepunsa — pa3paboTka TEXHOJIOMMV, KOTOPbIE MOrYT NepecTpanBaTh reHbl,
Harnpumep yay4Liasi CBOVICTBa pacTeHuV namn 6J10KNpys reHsl, Bbi3biBatoLine 3abosieBaHns y aoaev
M XXUBOTHbIX.

Takune buoTexHonorn4yeckme Yyyneca — pesysibtat paboTbl MHOrMX creymanncTos. Harnpymep, B
Kemeposckovi obnactu crieunasinCTbl BbIBEJIN KOPOB, YEV OPraHn3M yCcTonyYmB K 3abosieBaHunio roa
Ha3BaHWEM JIEVIKO3 (3TOT HEeAY MNopa>kKaeT KPOBETBOPHYIO CUCTEMY opraHnima). Kyzbacckmue
crneumanncTbl TPaHCMIaHTUPOBaIN KOPOBaM MOANGDULUNPOBaHHbLIE IMOPUOHbI, YCTONYNBbLIE K
BUpYCy /sieviko3a. B pe3yibTaTe Ha CBET MNOABUJINCL TENATa C UBMEHEHHbLIMU reHaMmu. 3TO
pe3ynbTaT paboTbl reHHbIX NHXXEeHepPOB.

BuOoHMYECKNN NpoTe3 — 3TV YCTPONCTBA MNO3BOAKT JOAAM C YTPAYEHHLIMU NN
MoBpPeXAEHHLIMU 4YaCTAMU Tes1a XUTb MOJIHOLEHHOW XN3HbH. OHUN 4aCTUYHO WJIN MOJIHOCTbIO
3aMEHSIIOT YTPa4YeHHbIVi OpraH v BbIMOJIHAT €ro (pyHKUNN.

B Hawev cTpaHe HeCKOJIbKO KOMMaHuu pa3pabaTbiBaloT BbICOKOTEXHO/IOMNYHbIE MPOTE3bI.
Hanpumep, MOCKOBCKOE rnpon3BoacTBEHHOE 0bbeanHeHne «MeTannncT», KOTopoe BXoANT B
«PocTex», pe3naeHTbl MHHOBaLMOHHOIro yeHTpa «CKo/IKoBO» — «MoTopuka» n «TeXbUOHUK» — un
MHoruve gpyrve. Hanpumep, poccuickme crneumaancTbl co3gain 6MOHNYECKN npoTe3 KOJIEHHOro
cyctaBa. OH rnomoraeT 4yesioBeKy xoanTb. C MoOMOLLb MOBUILHOrO MPUIOXKEHNS MOXHO
nepeks4aTb pexXnmMmsl paboTbl NpoTesa, Hanpumep, Bo Bpems bera nam xoabbbi, 1 OTCIEXMBATL
ero cteneHb n3Hoca. B aTov paboTe y4acTByOT OBMOMHIKEHepPHbI.

HaHo4YacTuubl — KPOLUEYHbIE YaCTULbl, NCMOJIb3YIOTCS 4/15 OCTaBKN MEANKaMEHTOB B

OpraHm3M, anarHOoCTukKu 3abosieBaHU N UX JIEYEHUS.



B Haluevi cTpaHe MHOIro BaXHbIX pa3paboTok B aTov cpepe. OAHO 13 riocaegHnx — pa3paboTka
nccneposatenevi n3 bantuiickoro ¢heaepasibHoro yHusepcuteTta (b®Y) n HUTY MUCUC n nx
KoJuler s apyrux ctpaH. OHu co3aasin HaHO4YacTULbl, KOTOPbLIE YHUYTOXXAIOT PakoBble K/1ETKN 6e3
Bpeda A4/ 340pP0BbIX TKaHEW. 3TW YaCTULbl MOrYT CTaTb OTJ/INYHOW a/lbTEPHaTUBOW AJ15
UMEKLUNXCS MeToA0B sledeHUS. KoOHeYHo, nx eLyé npeacTtouT rnpoBepuTb B AeJle, HO 3TO
rnpeKpacHbIvi NpumMep rnpuMeHeHnss 6MoTEXHOI0r i B MeANLINHE.

lMocne Toro Kak urpa 3aBseplueHa, rnegaror 4eEMOHCTPUPYeET caam co BCEMU rMpaBusibHbIMU
oTBeTaMuy.

BuonpuHTEep — YyCTPOVICTBO, MNP MOMOLLY KOTOPOIr0 MOXHO MOCJIOVHO CO3aBaThb TPEXMeEPHbIe
buonorn4yeckne obbeKThI, HAarPUMepP KOXY YeJ10BEKA.

B 2024 roay B Hallew CTpaHe COCTOs/1aChb rnepBasi B MUpe oriepaumns ¢ buonevyatbro
HernocpeACcTBEHHO Ha nauneHTe. EE nposesivi B [1aBHOM BOEHHOM KJIMHUYECKOM roCrnTane um.
akaaemuka H. H. bypaeHko B MockBe. Meankun v cneymnaanctbl U3 IHCTUTYyTa 6UoMeanLINHCKOM
nHXeHepun HUTY MUCUC ncnonb3zoBanm HacToAwm buonpuHTep. OH COCTOUT 13 pobopyKu,
cucTeMbl buonedyaTv U KOMMbIOTEPHOI O 3PEHUSA. YCTPONCTBO MOMOr/i0 BOCCTaHOBUTb MArKUe
TKaHu naymeHTa. C 3TUMU yCTporicTBaMu paboTaroT B TOM YUC/1€ TKaAHEBble MHXXeHepbl. ITu
cneumanncTbl pazpabaTbiBaloT M UCM0/Ib3YIOT BUMOTEXHOIOrMYeCKne MeToabl 415 CO34aHNs
UCKYCCTBEHHbIX TKaHeW 1 OpraHos.

lMocne Toro Kak urpa 3aBepLueHa, rnejaror 4EMOHCTPUPYET Caakg cCo BCEMU rMpaBusibHbIMU
oTBETaMuy.

CnoBo neparora: Monofubl! Temepb Bbl 3HAaeTE O HEKOTOPbLIX M3 CaMbiX BMeYaTaoLWMX
OOCTMXKEeHUM BuoTexHonornm. Ho ato ganexko He Bcé! CneumanmcTbl B 3ToM 06/1aCTM CO30at0T He
TONbKO MeOMLUMHCKME NpenapaTbl, HO M TEXHOTOIMK N9 PELLEHMNSA SKOMOMMYECKMX Npobiem,
OaKe paboTatoT C MUKPOOPraHM3MaMmM A9 co3oaHMsa HOBbIX MaTEPMAroB.

A Tenepb faBanTe NonpobyeM cebs B PO 3KON0roB. M 4Tobbl BaM BbINIO MHTEpecHee 1rpaTb, 4
npegnarato pasgenmTbcs Ha TP KOMaHAbl U YCTPOUTb HeboblLoe copeBHOBaHMe. Ho cHavana —
npuaoyMamTe Ha3BaHMea /19 BallMxX KOMaHA,. [yCcTb OHM 6yayT CBA3aHbl C TEMOWM CerogHsaLIHero
3aHATUA.

lMenaror MoOXET pa3aennTb o psaam, Tou psaa — TPU KOMaHAbI.

Urpa «dKonormyeckum cnep»

CnoBo neparora: Crieqytollada Urpa, B KOTOPYHO Mbl ChirpaeM, ByaeT Ha3biBaTbCH «DKOTOMMYeCKMi
cneg». KTo 3HaeT, YTo 3TO 3HAYunT?

OTBeThl 0byYaroLNXCA.



CnoBo neparora: Bbl Ha BEPHOM MyTK, 3TO NMOKa3aTeslb TOro, KaKoe BMAHME OKa3blBaeT YeoBeK
MNM NpegMeT Ha OKPY»KatoLLyto cpeny. Yem Gorblie NPpUPOoaHbIX PeCYpPCOB UCMOMb3yeTca U YeM
6o/blle OTXO40B MPOM3BOAUTCS, TEM BbllLE SKOMNOIMYECKMIN cned. A Tenepb AaBanTe pasbepémcs,
KaK MaTepuanbl, U3 KOTOPbIX cOenaHbl MpegMeTbl BOKPYF Hac, BAMAKOT Ha SKOTOMUHO.

Ka)kgada koMaHOa 6yaeT no odepedmn oTBedaTb Ha BOMPOCHI B TPEX payHaax. [ocTtapanTech HabpaTtb
6onblUe BCero 6anoB, NpaBUIbHO onpeaenss, Kak TOT UM MHOM NpeaMeT BAMFET Ha 3KOMOrMto.
Kaxkabl MpaBuibHbIM oTBET — oauH 6ann. NTak, payHa nepBbit — «[pupogHble MaTepuanbl»!
lepgaror geMOHCTpUPyeT Caang C Ha3BaHWEM v 3agadvev payHaa. Bo BpeMsi 0OTBETOB KOMaHL
neparor BeAéT noAcHET basisios.

CnoBo neparora: HauHEM C NPpMPOLHbIX MaTepmanoB. BaM HYy)KHO HasBaTb NpeaMeTbl BOKPYI Hac,
KOTOpPble MOHOCTbIO COCTOAT U3 MPUPOAHbBIX MaTePManoB 1 MMET HU3KOe BO3OENCTBME Ha
aKonorm. Kaxkgaa koMaHga no odepenmn HasbiBaeT oauH npegMeT. Ecnm He cMoykeTe Ha3BaTb
npenomeT B TedeHme 10 cekyH, Xo4 NepengeT creayollen KoMaHae.

lNoacka3ka As1a negarora:

Paynn 1: NMpuponHble MaTepuasbl

HazoBuTte npeameTbl U3 MPUPOAHLIX MaTepmUasioB C HU3KUM YPOBHEM BO3AENCTBUS Ha 3KOJI0M 0.
lNpupoaHbie MaTepuasibl BKJIOYAIOT AEPEBO, X/10M0K, bymary, CTEKJIO, r/INHY, LUEPCTb U ApYyrue
MaTepwualsibl, KOTOPblIE pa3/iaratoTCs B MPUPoOAE UM MMET MUHMMaslbHOE BO3AENCTBNE Ha
akosiornio. MNpumepsl ripaBu/ibHbIX OTBETOB: AEPEBSIHHAsA riapTa, XJ10rKoBas ogexaa, b6yMakHele
TeTpagun, CTEKJIAHHbIE OKHAa, KepaMn4eckas dYallka.

Cnoso nepgarora: MonoLbl, NTOKa MMAMPyeT KOMaHaa (Ha3BaHMe KoMaHAbl). Ho 3To ToNbKO Hadano.
HdaBanTte nepengém K crieayrollemMy payHay — «/ICKyCCTBEHHbIE MaTepMansbi».

lNepnaror AeMOHCTpPUPYyET Caan C Ha3BaHWEM 1 3adadevi payHaa. Bo BpeMsi OTBETOB KOMaH[
neparor BeAéT noAcHET 6basisios.

CnoBo neparora: Tenepb NoroBopmM o6 MCKYCCTBEHHbIX MaTepuanax. BamM Hy>XHO Ha3BaTb
npeaMeTbl BOKPYI Hac, KOTOpble CAeNaHbl M3 MCKYCCTBEHHbBIX MaTepuMaroB M OKa3blBatOT BbICOKUMN
NV cpegHnii ypoBeHb BO3OENCTBMA Ha 2KOMOrMio. He 3abbiBaTe, UTO MAACTUK U Opyrme
CUHTETUYECKME MaTepUmarbl pasfiaratoTca o4eHb 4OAr0 M 4acTo BpeaaT npupoae. Kaxkagas kKoMaHaa
no o4vepem HasblBaeT OOAMH NpeaMerT.

lNoackas3ka Os1a negarora:

PayHn 2: UCKyccTBeHHble MaTepuasibl

3agayva: Ha3zBaTb npeaMeTbl U3 NCKYCCTBEHHbIX MaTepuasioB C BbICOKUM YPOBHEM BO3AENCTBUS Ha
3KOJIOIMI0.

Beuyn, caenaHHble n3 rnaacTtuka, noinaTuieHa, CUHTETUYECKNX BOJIOKOH U OPYTNX XUMNYECKU
CO34aHHbIX MaTepnasioB, OKa3blBalOT CUJIbHOE BO34EVICTBUE Ha NpUpoay v MOryT pa3jaratbCs

COTHW neT. lNpumMeps! NpaBu/ibHbIX OTBETOB: MJ1aCTUKOBAas 6yTbIJ'IKa, rnjaacTuKoBasi/CUHTEeTUYECKas



pyYKa, Ma1acTUKOBbIVI NEHaJs, MOJNITUIEHOBbIVI NAaKET, 1aMUHAT (MJ1aCTUKOBbLIE MOKPbITUS).
CnoBo neparora: bopbba y Hac pa3birpanach HellyToYHasa. Noka BeaéT KoMaHaa (Ha3BaHue
KOMaHAbl). HO y ocTanbHbIX €CTb LLAHC BC& N3MEHUTb B GUHANbHOM payHae.

lMeparor AeMOHCTPUPYET caang C Ha3BaHNEM n 3afajvyen payHaa. Bo Bpems oTBeToB KOMaHA
neparor BeAéT noAcHET basisios.

CnoBo neparora: Ternepb JaBanTe NogyMaeM, YTO Mbl MOXKeM caenaTb, YTO6bl YMeHbLNTb
DKONOTUYECKUIM cneq NpeaMeToB, caefaHHbIX U3 MCKYCCTBEHHbIX MaTepManoB? Balla 3agada —
Ha3BaTb CMOCO6bI, KOTOPbIE MOMOIYT CHU3UTb DKOTOTUYECKMIA creq.

lMoackaska gns negarora:

PayHp 3: Kak yMeHbLINTb 3KOJIOrM4ecKum cnen?

HazoBuTte cnocobbl yMEHbLLNTE 3KOJIOrNYECKUI C/le] NpeaMeToB, CAE/1aHHbIX N3 NCKYCCTBEHHbIX
MaTepunasios.

lpumepbl NpaBuibHbIX OTBETOB:

CoptupoBaTb Mycop (bymara, naacTuk, CTEKJ/IO);

MoBTOPHO MCroJ/1b30BaTh M/1aCTUKOBbLIE OYThIJIKU U MNaKEeThI;

lMokynaTk Belmn n3 nepepaboTaHHbIX MaTepnasios;

CaasaTtb baTapelviku B creymasibHble nyHKTbl MPpUéma;

OTKa3aTbCs OT 04HOPAa30BOV MN1acTUKOBOW MOCYy Abl.

Criocobbl CHUXXEHUSI IKOJIOMMYECKOro C/iesla BKI0YaloT nepepaboTKy, Ucrosib30BaHue
MHOropa3oBbiX Belew (6yThIJIKU, CYMKU), yH4acTUE B IKOJIOFMHYECKMX aKLUnSIX 1o cbopy Mycopa n
0TKa3 OT 0[HOPa30BbIX TOBaAPOB. [pyMepbl NpaBuJibHbIX OTBETOB: COPTUPOBaAThL Mycop (bymary,
nnacTuk, CTEKJI0), MOBTOPHO MCMOJIb30BaTh MJ1aCTUKOBbIE OYThIJIKU M MaKeThbI, MOKYrNaTb BELN U3
nepepaboTaHHbIX MaTeEPnasioB, caaBaTb baTapeviku B crieunasibHbl€ MyHKTbl MPUEMa, 0TKa3aTbCs
OT 0AHOPA30BOVI M/1aCTUKOBOV MOCY Abl.

Cnoso neparora: OTM4yHada paboTa, pebartal Mbl pa3obpanunch, Kakme MaTepmuanbl BIUAKOT Ha
DKOJTOTUIO, M KaK MOXXHO YMEHbLLNTb X BO3OeNcTBMe. BaxkHas MbIC/b, KOTOPYHO Mbl BbIHEC/ TN —
Jake HeboblUME N3MEHEHUA B HALLMX MPKBbIYKaxX MOTYT NoMoub npupoae. CopTUpymnTe Mycop,
MOBTOPHO MCMOMb3ynTe MaTepuansl U ByabTe BHUMaTENbHbI K TOMY, UTO HAC OKpy»kaeT. Kaxkaas
KOMaHAa cerogHa xopoLlo nopaboTana, Ho mobeauna koMaHaa (Ha3BaHMe KoOMaHabl).

A Tenepb OaBanTe 6onee AeTanbHO pPasbepéM, UTo AenatoT crneLmnanmncTbl B 061acTax
BUOTEXHOMNOMMI 1 3KONOrMK. [oCMOTPEB creayoLLnM BUOEOPONMK, Bbl CMOXeTe Nydlle MOHATb, C
KaKMMU 3ada4aMm OHM CTalTKMBAKOTCSH M KakMe MeTobl MPUMEHSIOT O/19 3aLMTbl OKPY>KatoLLen

cpefbl 1 yny4lleHna KavyecTBa XU3HW. BHMMaHKMe Ha 3KpaH!

Buaeoposiuk o npodeccusax



O6cy)XxaeHue ponuka + urpa

CnoBo nepgarora: YTo HOBOIro Bbl y3Hanm? YTo ocobeHHO Bac Bne4vaTInno? Kak Bbl AyMaeTe, Kakme
OOCTMXEeHUA XXOYT 6uotexHonoros Yepes 10 net? A yepes 507

OTBeThl 0by4varomnxcs

CnoBo neparora: GMOTEXHONOMMM M IKOTOrMA MPUMEHAIOTCH BO MHOXeCTBe chep — OT Ce/TbCKOro
XO34MCTBa M MeUMLUMHbI 0O KOCMOHABTUKW. DTV OTPAC/IM OTKPbLIBAIOT Nepen HaMu LWNPOKKMe
MepcrneKTUBbI, a CNeLManncTbl, paboTatolme B HMX, PELLaoT BaXKHble 3a4a4M, HanpaBfieHHble Ha
YNy4YLIEHUE XXU3HU U OXpaHy OKpyXKatoLlen cpebl. Cenyac Mbl MOMNpobyeM y3HaTb 60/bLLE O TOM,
KakMe MMeHHOo npodeccnmn BCTpeYatoTCcs B 3TMX HanpaBneHMax. [Npegnarato BaM cbirpaTb B UTPY, B
KOTOPOM MO ONMCaHMIO MPodeccmim BaM HYXKHO ByOeT yragaTb, O KakoM crneumnanbHOCTM MOET pedb.
CHauvana 4 gam BaM onmcaHme npodeccri, KoTopble OTHOCATCA K OTpac/im akonorma. NnogymMmamre v
Ha30BUTe Napy: Npodeccnsa 1 onmcaHume.

lepnaror BbIBOANUT Ha 3KpaH TpW onucaHus ripogeccni. 3aaadya oby4aroLmnxcsa — COeANHUTb
onucaHue ¢ rnpogeccnamm. OnncaHne rnpPopeccumi MOXXHO TakXXe 3apaHee Harnucatb Ha LLKOJIbHOM
JOCKe WJIN 3a4nTaThb UX.

lMpogpeccnn:

JlabopaHT-3K0s10r — Cneumnaanct 3aHNMMaeTCs HayYHbIMy nccaenoBaHnsamMm. OH U3YHaeT XUBbIE
OpraHn3Mbl U NX B3aNMOAENCTBUE C OKPYxakLle cpeaovi. OH TakXKe OTCIEXNBAET U
aHa/n3npyeT N3MEHEHUSI B OKPYXKaloLLEW cpeae, KOTOPbIe Bbi3BaHbl ECTECTBEHHbLIMU ripoLjeccamm
NN H4es10BEYECKOWN AEeSATEbHOCThIO.

Skosor-nccnegoBatesib — CrieynaancTt npoBoaANT aHaln3bl U MCC/Ie40BaHNS B 0671aCTu 3KOJI0MMN.
OH n3y4aeT COCTOSAHNE OKPYXaloLew cpeabl, HarnpuMmep aHaam3npyeT npobsl BOAbI, MOYBbI,
BO34yXa B KOHKPETHOW MECTHOCTU AJ18 ONpeaeseHns YPOBHS 3arPsa3HEHUS.

CneumanncTt ro obpalyeHuio ¢ otxogamu — Creynananct paspabaTbiBaeT v peain3yeT CUCTEMbI
415 cbopa n nepepaboTkn mycopa. OH aHaAN3NPYET BO3AENCTBNE OTXOA0B Ha OKPYXaKLLYIO
cpeny v BoipabaTbiBaeT MepPbI, MOMOrarLme CHU3NTbL HeraTuBHoe Bo3aeicTemne. brarogaps ero
paboTe BHeaApAOTCA MHHOBAaLIMOHHbLIE TEXHOJIOM KM, NoMorarLme appekTMBHO nepepabaTbiBaTb
mycop.

lMocne Toro Kak oby4aroLmecs BbIMOJHAT 3a4aHne, negaror 4EMOHCTPUPYET caana C npaBusibHbIM
OTBETOM WJIN 3a4YNTbIBAET €ro BCAyX.

CnoBo nepgarora: OTnM4Ho! A Tenepb MOCMOTPUTE Ha onmMcaHme npodeccmm oTpacnm
OUOTEXHONOMMK 1 onpedennTe, o Kakow Nnpodeccumn peyns?

lenaror BbIBOANT Ha 3KpaH ornuncaHue AByx ripogeccuii. 3agavya obydarolmnxcss — COeANHNTb
onucaHue ¢ rnpogeccnammn. OnncaHne rnpogeccuy negaror MOXeET TakXKe 3apaHee HanucaTb Ha
LUKOJIbHOW JOCKE WUJIN 3a4YNTaTh UX.

lMpogpeccnn:



BuovHxeHep — ITOT crneunaancT pa3pabaTbiBaeT u NPUMeHSET BMOI0rM4ecKkmne TEXHOIOrum Aas
YAYYLIEHNS Pa3JINYHbIX MPOLECCOB B TakuUx Chepax, Kak MeanumHa, IKOJ10rvisi, CeibCKoe
X03ANCTBO U NULLEBAS MPOMbILLIEHHOCTb. OH NMPOBOANT IKCMEPUMEHTbLI, aHaJIN3NPYET AaHHbIE U
pa3pabaTbiBa€T MHHOBALIMOHHbIE PELUEHNS HA OCHOBE XUBbIX OPraHn3MoB. B MmeanLMHeE OH MOXET
paboTtaTb Haa co34aHNEM HOBbIX METOLOB JIEYEHUSA, TaKUX KaK KJ1IETOYHas Tepanus niu
npoun3BoACTBO BMOIOrN4eCcKnX npenapaTos. B ce/sibCKOM X03AMCTBE OH 3aHUMaEeTCs pa3paboTkon
buonecTnungoB U METOAOB YJ1yHLLIEHNS YPOXaNHOCTU. B akosi0rum ero 3agadya — co3gaHuve
TexHos0ruvi 45 buopemeanaumm, To eCTb OYNCTKUN 3arPsA3HEHHbLIX TEPPUTOPUN C NMOMOLLbIO
6unonorn4ecknx npoLeccos.

Buosnor-texHonor — 3TOT CneumnaancT UCrosib3yeT 3HaHns B 0bactu 6uoaornm n MHXeHePHbIX
HayK A1 co34aHunsi U COBEPLUEHCTBOBAHMNSA TEXHOJ/IOMNY B CaMblX Pa3HbiX cghepax, Harnpumep, B
meguumHe. OH pa3pabaTbiBaeT MeanunHckoe obopynoBaHne, 6BUOCEHCOPbI, MPOTe3bl U AaXKe
WCKYCCTBEHHbIE OpPraHhbl.

lMocne Toro kak oby4yaroLmecs BbINOJHAT 3a4aHne, negaror 4EMOHCTPUPYET caang C rnpaBnsibHbLbIM
OTBETOM WJIN 3@4YNTbIBAET €ro BC/yX.

CnoBo neparora: MOJ‘IO,EI,LI,I:I! 3anuLmnTe onmncaHmsa Bcex I'IpOCbeCCMVI, O KOTOPbIX Mbl TOJTbKO YTO
Y3Halin, B Bally pa6oqy+o TeTpaib. A rmocsrie Mbl C BaMu MOCMOTPUM eLwé ooVH BMOEOPOJINK, N3
KOTOPOIro y3HaeM, KakKnM O6pa3OM MOXHO CTaTb YaCTbO KOMaHObl 2TUX CrNeunasimCcTtoB.

Oby4aruwmnecs paboTaloT B TeTPaAAX.

BuaeoposiuK o HanpaB/ieHUsaX o6pa3oBaHUS

TeKkcT BUOeoposmKa:

buoTexHos10rum v 3K0J10rnsi CeroaHs onpenessaioT AallbHelllee pa3BuTue YyesoBevyecTBa. Co34aThb
yCcTon4YuBbIe K 3acyxe pacTeHusa? lNMoxanyvicta!l PadpaboTtatb 3¢hheKTUBHYIO BakLMHY OT OracHoOro
3abosneBaHnsi? Bo3MOXHO! pegioxmnTb COBPEMEHHbIV crlocob o4ynLyeHns Boabl? Mov4emy 6bi n
HeT! [ony4nTb UeHHbIe MPOAYKTbl N3 BO30OHOBISEMOro Cbipbs? [lpefoTBpaTuTb 3arPAa3HeHUs
OKpyXatlLyev cpeabi? [115 6MoTeXHOIOr i M 3KOJ1I0rMm HET HUYEro HEBO3MOXHOro. Ho ¢ 4Yero
HaynHaeTcsa nyTb K paboTte B 3Tux oTpacniax? Co 3HaHUA LLUKOJIbHbIX rpeaMeTos!

PelueHne TexHonorn4eckux 3agad B 06s1actm 6MOTEXHOOMMM 4acTo CBSI3aHO C UCIMOJIb30BaHNEM
XUBbIX OPraHU3MoOB, UX CUCTEM WJIN MPOAYKTOB UX XU3HEeAEATEe/IbHOCTU. MUKpoopraHn3Mbl —
caMble MHOIrOYUC/IeHHbIE NMPeaCcTaBUTESIN XXUBOIro Myupa Ha 3emMsie, 04HaKO y4EHbLIE U3YYNnN JINLLb
OKOJI0 MATY NMPOLEHTOB BCEX MUKPOOOB. [lpeacTaBbTe, CKOJIbKO OTKPbLITUM Hac XAET? CoBepLUNTb
3TU OTKPbLITUSA MOMOryT 3HaHUs buoaorum n xummmn. A eé — MmaTteMaTuku. Beab 6uoTexHosnoru
paboTatoT CO C/I0XKHbLIMU npnbopamMu, KOTOpbIe CrIOCOBHbLI MPoaHaINn3npoBaThb Takue MesbYanLume
CTPYKTYPbl, KOTOPbI€ HEBO3ZMOXXHO YBUAETb B MUKPOCKOM. VI AenarT OHU 3TO C

NMnoMoLUbIO MaTeEMaATUYECKNX ,OaC‘-IéTOB.



3Ko10rv ncriosib3yoT B paboTe COBpEMEHHbIE METOAbI MOHUTOPUHIA M aHasan3a AaHHbIX. 3TO
MoMoraeT UM CriporHoO3mMpoBaThk BO3AEVICTBME 3aBO4a Ha OKPY XaloLLyo cpeay, a 3aTeéM HauTu
PELLUEHNE, KaK CHU3UTb yLUePb M KOHTPOJIMPOBAaTb XPaHEHNE U YTUIN3aLMNI0O O0TX0A40B. [ToaTomy,
KpoMe 3HaHus 61Mosorum n XuMum N yMeHUs rnpoBoaANTb /1abopaTopHbIE aHas/ln3bl SKOJ1I0Iv, TOXKE
HO0J/IXHbI 6bITb XOPOLLIO 3HAKOMbl C UH(POPMATUKOU. A eLEé UM NpUroasiTCa 1MTepaTypa v pyCCKu
513bIK, 4TObbI NybsIMKoBaTb pe3y/ibTaTbl CBOEW paboTbl 1 y4nTb 06L4ecTBO 3ab0TUTLCS 06
OKpyXKaloLLen cpee.

Ecan Bam HpaBUTCS NCCea0BaTh XXUBbIE OPraHn3Mbl, pa3bupaTbCs B LIENOYKAX XUMNYECKUX U
OUNOXUMNYECKNX PEAKLUNI, @ TAKXKe U3y4aTb YCTPOVICTBO KJIETOK N MEXaHN3MOB, KOTOPbIE
rNPOTEKAIOT B HUX, TO BaM OCOBEHHO MOHPaBUTCS YYNTLCSA B rIPOU/IbHbIX K/laccax. B ecTecTBEHHO-
Hay4YHOM rpogusie MOXKHO yriyb/1eHHO u3y4atb MaTeMaTuKy v MHGOPMaTUKY, PUINKY, XUMUIO U
6uosiornio. 3TOT NPOPUIIb MOMOXKET Pa3BUTb NCC/IEA0BATE/ILCKUN MHTEPEC U ChOPMUPOBATL
OCHOBbI MATEMATUYECKOIr O MbILLJIEHNSA. XOTUTE Ae/laTb BUOTEXHO/IOMNMYECKNE OTKPbLITUS NN
MOCBATUTb CBOIO XU3Hb 3KOJIOrMn? Bam CcToUT ceCTb 3a napThbl 3TOro KJaacca.

Cnegywowmi war — Bblbpatb 0by4yeHne B 3Tux obsiactax. B 3Tom Bam noMoryT YKpyrnHEHHbIE
rpynrbl cieunasabHOCTEN 1 HaripaBsieHu noarotoBku (YICH). 31a knaccngpukaumsa obbeanHaeT
rnoxoxxue rnpogeccun n 0bsaacTu 3HaHUV B KPYMHbIE rPyrrbl, Haripumep:

crno

05.02.02 'mgposorus

05.02.03 MeTeoposiorus

19.02.15 bnoTexHos10r s rMALLEBOW MPOMbILLIEHHOCTU

20.02.01 3konorndyeckas 6e30rnacHoOCTb NMPUPOAHbIX KOMI/IEKCOB

20.02.03 lNpupoaooxpaHHoe 0byCTPOVICTBO TEPPUTOPUN

35.02.01 JlecHoe n n1econapKoBoe X035VMCTBO

bakanaspuart

05.03.06 2kos10rnsa v Npupoaornosib30BaHne

19.03.01 buotexHos10rns

12.03.04 buortexHn4eckme CUCTeEMbI M TEXHOJIOM NN

MHoruve ripogheccun MOXXHO OCBOUTL B TEXHUKYMax U KoJiieaxax — Harijpyumep, ctathb
annapaTynkoM OYUCTKU CTOYHbIX BOA, TEXHUKOM-3KO0J10roM, rnpobooTbopLUMKOM n oTbmnpaTth
06pa3Lbl BeLeCcTB 4151 aHaanm3a v UCMbITaHWUWN. 3T CNeunaancTbl BHOCAT OrPOMHbIVi BK1a4 B
pasBuTue oTpacsien.

3anHTepecoBaance? MNonpobyrTe NPUHATL y4acTue B HalunoHasabHOV TEXHOI0MrNYECKOM
onmMnnaabl rno npoguito NULLEBON MHXeHepun! Ee yH4acTHUKY rosly4aroT 3HaHus B obnactu
bnoTexHos0rnm 1 co3aarT HacToalyo edy byayuero! MpuHATL y4acTue MOryT LUKOJIbHUKK 8-11-

X Knaccos. lNobeantenn rnoJsiy4aTt AOroJIHNTEJ/IbHbIE 6annbl rnpu rnocTtyriJieHnn B By 3bl.



BnoTexXHO/I0rnm 1 3KOJ10rMsi TECHO CBSA3aHbl C Pa3HbIMU ChepaMm: MeanUNHON, hapMaLleBTUKOM,
MALLEBOV U TAXKEION MPOMbILLZIEHHOCTbIO U aXe KOCMOHaBTUKOW. PelueHne C/10XKHbIX 3a4a4
TpebyeTcs BO Bcex 3Tux obnactax! [loaTomy nsyvariTte HoBblie npogeccum, 3agaBanite BONpocChkl,
roceljanTe 3IKCKypCuu, YNTauTe KHUMN 1 co3aaBaniTe CBOO COOCTBEHHYIO0 KapTy byayLumnx

BO3MOXHOCTEU. Briepén k oTKpbITUSAM!

FpynnoBsasa pa6oTa

CnoBo nepgarora: Tenepb Yy Bac C/I0XKMIaCb NOMHAaaA KapTUHa TOro, Kak aKoorna M 6UMoTexHonormm
BMUALIOT Ha HaLLy »XM3Hb, KaKMe 3a4a4M peLlatoT CneumanmncTbl 3TUX oTpacen 1 Kakme npodeccum
CYLLECTBYIOT B 3TMX chepax. TakyKe Bbl y3HAIM O TOM, UTO TaKoe YKPYMHEHHbIE rpyMnnbl
cneumanbHocTen U HanpaBneHun (YICH). MonHbin cnncok YICH ana oTpacnm 6MoTEXHONOMMM U
SKONOTMM Bbl ceMYac yBUOMTE Ha 3KpaHe. 3anuiimnTe Te BapmaHTbl, KOTOpble MOryT 6biTb A/19 Bac
NHTEPECHDI.

lMenaror aemoHcTpupyeT cnang «YICH (6uoTexHos0rnum, 3KoJ10rus)».

YIrcH

Cro:

05.02.02 'maposornsa

05.02.03 MeTeoposiorus

19.02.15 bnoTexHos10r s rMALLIEBOW MPOMbILLIEHHOCTU

20.02.01 3konornyeckas 6e30rnacHoOCTb NMPUPOAHbIX KOMI/IEKCOB

20.02.03 lNpupoaooxpaHHoe obyCTPOVICTBO TEPPUTOPUN

35.02.01 JlecHoe n neconapKoBoe X035AVCTBO

bakanaspwuar:

05.03.06 2kos10rusa v npupoaornosib30BaHne

19.03.01 buotexHos10rns

12.03.04 buortexHn4eckmne CUCTeMbI M TEXHOJIOM NN

CeMyac Mbl MonpobyeM COCTaBUTb KapTy CNeumanmncTa, KOTopbi cMor 6bl paboTaTb B O4HOM M3 3TUX
oTpacnen. HazoBéMm eé «[NpodcTaHgapT». KapTa MOMOXET BaM MOHATb, KaKMe KadecTBa, 3HaHUg U
HaBblKM HEOBXOOUMbI 419 PAaboTbl B 3TUX MPOPECCUNAX.

lMeparor BbIBOANT Ha 3KpPaH van nulleT Ha JOCKe KapTy creunaancta — «lIpogcrtaHgapTt».
Mpodcrannpapr:

CriocobHocTu

3HaHUA N HaBbIKK

lMpogeccroHa/lbHO BaXKHble KadyecTBa

OrpaHuydeHus (KoMy He noAonaET 3Ta npogpeccus)

JonosiHnTeIbHbIE 3aHATUS U KPYXKKU



LlIkosibHbIe npeaMeTsbl

lpounnbHbIVi K1acc

CnoBo neparora: [NonpobywmTe 3aNoHUTb 3TY KapTy CaMOCTOATENTIbHO. 3anuMLUMTE BallX OTBETbI B
pabouyto TeTpadb. Ha 3To gaétca oBe MUHYThI, @ 3aTeéM Mbl 06CYOMM, YTO Yy Bac MOy4YmniocCsh.
Oby4arowmnecs BbINOJHAIOT 3agaHue, negaror HabsawgaeT 3a npoLeccoM, noMoraeT rpu
HeobxoaMMOCTH.

Cnoso neparora: OTMYHaga paboTa, pebartal [laBanTe obcyamnMm pe3ynbTaThl. YeM 3aHmMatoTca
cneunanuncTbl B 061aCT 3KOMormm n 6roTtexHonornn? Kakme 3agadm oHm peLuatoT?

OTBeThl obyyqaroumnxcs. lNegaror KOPPEKTUPYET U AOMOJHSET OTBETHI.

lMpaBn/IbHbIV OTBET:

3Kosorv cneasT 3a COCTOSIHUEM OKPYXKaloLLEV CPefbl, MPOBOASAT aHan3bl rpob Boabl, MOYBbI U
Bo3ayxa, pa3pabaTbiBalOT MEPbI MO CHYXKEHWNIO 3arPA3HEHNS;

bunoTtexHonorn co3garoT MHHOBaLUMOHHbIE NPOAYKTbI, TAKWE Kak BakUWHbI, JIeKkapcTBa n
buomaTepuasabl, pellaoT 3aaaqyn nepepaboTky 0OTXOA0B U 3aLLUNTblI OKPYXXaloLIEN CPeb.
CnoBo nepgarora: MonofLbl! A Kakme LWKOMbHbIE NpeaMeTbl BaXKHbl A4 TOro, YTobbl CTaTb
YCMELWHbIM B 3TUX Npodeccnax?

OT1BeThl obyydarowmxcs. lNpaBusibHbIVI OTBET: buosorus, xumMus, usnka, MHopMaTnKa,
reorpacgus.

CnoBo neparora: [pekpacHo! KTo 3anoMHUA, roe MoryT paboTaTb 3TW crneumnanmcTbl? Ha kakmx
npeanpuaTmax?

OTBeThl 0by4varowmnxca. lNpaBusibHbLIVI OTBET: FOCY4apCTBEHHbIE OpraHbl, HayYHo-
nccnegoBatesibCKNe UHCTUTY Thl, MPOMbILLIEHHbIE NPeanpusaTus.

CnoBo neparora: Kakue Balll MHTepeChbl MOMOTIyT BaM Pa3BMBaATbCH B 3TUX Npodeccmax?
NooyMamTe v 3anuLimTe B TeTpadb.

Oby4arouimecs 3anncblBaldT CBOM MHTEPECKI, MNeAaror MOXXeT MorpocuTb HECKOJIbKNX
obyyaroumxcs NoaeINThCS.

CnoBo neparora: OTnmM4yHo! Koro sanmHTepecoBanu 3T oTpacnm? NogHMMmMTE PYKKU, ECAIN OHU BaM
NPUIAAGHYANCD.

ObyuyaroLymecs noagHNMarT PYKU.

3aKnw4ynTesibHaa 4YacTb

AHOHC OT npoekTa 3HaHue.Urpa



Ooporue pebata! Ecnuv Bbl MpUHMMaeTe ydacTue B MHTENNeKTyallbHOM YeMnumoHaTte Kypca «Poccus
— MOW FOPU30HTbI» N MPOKAYMBAETE CBOM 3HAHMSA BMECTe C MPOEKTOM 3HaHume.Mrpa Poccuimckoro
o6LLEeCcTBa «3HaHME», TO HAMOMKMHAaO BaM, YTO Urpa MPoxXoauT B Tpu aTana: 12 okTabp4a npoluna
nepBas 1rpa, Ko BTOPOMY U TpeTbeMy 3Tarnam MOXKHO ByaeT NoaKMtoUnTbea 16 Hoabpsa 1 21 nexkabpsa
COOTBETCTBEHHO.

YTobbI 0by4aroLmMecs CMOran NPUHUMaTb y4acTue B urpe, neaaror Ao/xeH bbiyl cTaTb Ux
KOOPANHaTOPOM, 3aPErNCTPUPOBATLCA Ha MNAaT@opMe U fpUcaaTb BCEM CCbIJIKY Ha y4acTue.

Bce noapo6HOCTU MOXHO HalTK B IMYHOM KabuHeTe B MNpodurpane https:;//bvbinfo.ru/lk-

student/dashboard.

KapTa cpenabl

CnoBo neparora: [loporme pebaTa, Bbl OTIMYHO NopaboTanu! JaBanTte noaBeoéM UTorm
CErogHSALHEro 3aHAaTMA. Kakme MOMEHTbI UKW 3agaHKMa BaM MOKasanncb CaMbIMU MHTEPECHbBIMM
MK NONe3HbIMN?

OTBeThI 00y HatoLINXCS.

lMenaror AEMOHCTPUPYET C/avia C Boripocamu.

CnoBo neparora: A Ternepb OaBanTe 3adUKCMpPyeM BallM BrievaT/ieHna B paboden TeTpagu.
MooyManTe 1 oTBETbTE Ha HECKOMbKO BOMPOCOR, YTOObLI Nyylle MOHATb CBOM MpeanodTeHns:
HackonbKo BaM MHTepeCHbl Mpodeccnm, O KOTOPbLIX Mbl cerogHa roopunmn? OueHmMTe No
0ecaTMbannbHOW LKane.

Kakaa npodeccusa 13 Tex, YTo Mbl 0b6Cy>kaanun cerogHd, Bac 3anmHTepecoBana 6osblie BCero u
noyemy?

Kakune HaBblK/ M 3HAHMSA LWKOMbHbIX MPeaMeTOB BaM HY>XHO Pa3BMBaTb, UTOOLI MpeycreTh B
BbibpaHHOM chepe?

Kakmne 3agayv Mnm Bbi30Bbl, CBA3aHHbIE C BMOTEXHOMOMMAMM UM IKOTOTMEN, BaM KaXKyTCS
Hanbonee BaXKHbIMU ON14A peLleHns B byayLiem?

Cnoso neparora: Crnacn6o, noporme pebaral OTeedas Ha 3TV BOMPOChHI, Bbl «MPUMePUnmn» Ha cebs
npodeccmnm B chepe BUOTEXHONOMMU U IKONOTMUN. ECNi BaM 3TOT «Hapad» NMOHPaBUICSH, 3TO

MpeKpacHO — Bbl CAeNanu NepBbI LWar Ha NMyTy K cBoeMy 6yayliemMy aeny!

NToroBsoe cnoBo neparora

CnoBo neparora: Halle 3aHaTMe MoAoLWSIO K KOHLY. M 9 Xody BaM HarMoMHMUTb, BbiGMpada 6yayLLyto
npodeccuto, BayKHO, UTOObI OHa MPUHOCKIIA BaM YAOBONbCTBME. EC/M cerogHALLHMe OoTpaciv Bac
3aMHTepecoBanu, U3y4ymTe Ux NoApPoBHee: MOroBopuUTe C POAUTENAMM, MOULLINTE KPYIKKU UU

LOMONMHUTENbHbIE 3aHATUA. MOYXXHO MOCETUTb OHW OTKPbITbIX ,D,Bepel;l B KOsegxXax n By3ax, novYnTaTtb


https://bvbinfo.ru/lk-student/dashboard
https://bvbinfo.ru/lk-student/dashboard

MHTEPBbIO C NpodeccroHanaMun. 3anmcbiBanTe MHTEPECHbIE MbIC/TU B pabouyto TeTpadb — 3TO
MOMOXKET BaM Nydlle NOHATb, MOAXOAUT N BaM BbibpaHHoe HamnpasneHumne. Cnacrnbo BaM 3a

aKTUBHOCTb U UHTepec! [1o ckopom BCTpeumn!
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) OnucaHus npogeccuti. Yacmo 1 MO TOPU3OHTH

CneunanncTt 3adHMMaeTCHd HOY4YHbIMU NCCIe00BAHUAMMN.
OH M3y4yaeT »XMBble OPraHnU3Mbl U X B3AUMOLENCTBUE
C oKpy>kawwen cpenon. OH TaKXKe OTC/IeXKnBaeT

M AHOIN3NPYET UBMEHEHUA B OKPY>KAIOLLLEN cpefe,
KOTOpPble Bbl3BAHbI €CTECTBEHHbIMU NPOLLECCAMUN UMK
yenoBe4YeCKOn OedaTeNbHOCTbIO.

Cneumnanunct NpoBOAUT AHANIU3bI U UCCNIEO0BAHUS

B 06n1actu akonormn. OH n3y4vyaeT COCTOAHUE
OKpPY>KatoLLen cpeabl, HONPUMEP AHANN3NPYET NPOobbI
BObl, MOYBbI, BO34yXd B KOHKPETHON MECTHOCTW

019 onpeneneHmns YpoBHSA 3arpsa3HeHuUs.

Cneunanuct paspabaTtbiBAET U peannsyeT CUcTeMbl o
cbopa un nepepaboTkn Mycopa. OH aHanNU3npyeT
BO34eNCTBUE OTXO40B HO OKPY>KAIOLLYIO cpeny

M BblpabaTbIBAET MEPbI, MTOMOraloLWnNe CHU3UTDb
HeraTuBHoe Bo3aencreme. bnarogapsa ero pabote
BHEAPSATCAH MHHOBALUMOHHbIE TEXHOMOM MM, NOMOraloLme
g adhheKTUBHO NepepabaTbiBATL MyCOP.




POCCUA —
MOWN TOPU3OHTHI

CneunanucTt NpPoBOAUT AHANTU3bI U UCCIeO0BAHUS
B 0611acTn akonornmn. OH N3yyaeT CoOCTosAHME
OKpPY>KAIOLLEN cpefbl, HOMPUMEP AHANN3UPYET NPOoOLI
BOAbl, MOYBbI, BO3AYXO B KOHKPETHOW MECTHOCTU
019 onpenenieHns ypoBHSA 3arpa3HeHuUs.

CneumnanuncTt 3adHMMaeTCs HOY4YHbIMU UCC/Ie0BAHUAMMN.
OH M3y4aeT »XMBble OPraHnU3Mbl U X B3AUMOLOENCTBUE
C oKpy>kawwen cpegon. OH TaKXKe oTCeXXnBaeT

M AHATU3UPYET M3MEHEHUSA B OKPY>KAKOLLLEN Cpefe,
KOTOpPble BbI3BAHbI eCTeCTBEHHbIMU MPOLLeCCAMU UMK
Yye/loBe4vYeCcKon 0edTesiIbHOCTbIO.

Cneumanuct paspabaTbiBaeT 1 peanmsyeT CUCTEMbI NS
cbopa un nepepaboTkn Mycopa. OH aHanNU3npyeT
BO34eNCTBUE OTXO40B HO OKPY>KAIOLLYIO cpeny
=) M BblpabaTbIBAET Mepbl, MTOMOraouime CHU3NTb
HeraTuBHoe Bo3aencreme. bnarogapsa ero pabote
BHEAPSATCAH MHHOBALUMOHHbIE TEXHOMOM MM, NOMOraloLme
g y adhheKTUBHO NepepabaTbiBATL MyCOP.




OnucaHus npogeccuti. Yacmo 2 MO TOPU3OHT

OH NpoBOAUT dKCNEePUMEHTbI, AHASIM3UPYET OAOHHbIE

M pa3padbaTbiBAET MHHOBALIMOHHBbIE PELUEHNUSA HO OCHOBE
»XMBbIX OpraHn3MoB. B MeguLmHe oH MOXKeT paboTaTb HAL,
CO30HUEM HOBbIX METOO0B IeYeHUdd, TOKMX KAK K/1eTOYHOA
Tepanus Uan NponsBoaACcTBO 6MONOrMYeCcKUX NPENAPATOB.

B cenbCcKOM X03AMCTBE OH 3AHUMAETCSH PA3pPAabOTKOMN
bnonecTMuMaoB N METOO,0B YNYULLIEHNSA YPOXKANHOCTW.

B skonoruu ero saga4vya — co3gaHue TexXHo/10rmm gng
bnopemMegmnalmn, TO €CTb OUYUCTKU 3ATPA3HEHHbLIX TEPPUTOPUIA

C MOMOLLbIO BUOSTIOrNMYECKUX NPOLLECCOB.

- DTOT CNEUMNANNCT NCNONb3YeT 3HOHUA B 061acTmn bronorum
M MHXXEHEPHbIX HAOYK A8 CO3A0HUA N COBEPLUEHCTBOBAHUA
TEXHOMOMMMN B COMbIX PA3HbIX chepax, HaNpuMep, B MeanLUHe.
OH pa3pabaTbiBaeT MeaguunHcKoe obopynoBaHme, buoceHcopbl,
NpPoTe3bl U AAXKE NCKYCCTBEHHbIE OPraHbI.




POCCUA —

OnucaHus npogeccuti. Yacme 2: omeemul MO FOPU3OHTHI

ITOT CNEUMNANNCT NCMNONb3YEeT 3HOHUSA B 061acTmn bronormum

M MHXXEHEPHbIX HaOYK A8 CO3AAHUA 1 COBEPLUEHCTBOBAOHUA
TEXHOMOMMMN B COMbIX PA3HbIX chepax, HaNnpuMep, B MeamLuHe.
OH pa3pabaTbiBaeT MeguuMHCKoe obopynoBaHmne, buoceHcopbl,
NpoTe3bl U AAXKE NCKYCCTBEHHbIE OPraHbI.

OH NpoBOAUT SKCNEPUMEHTbI, OHASIM3UPYET OAOHHbIE

M paspadbaTbiBAET MHHOBALIMOHHbIE PELIEHUSA HO OCHOBE
XMUBbIX OPraHn3mMoB. B MeguumnHe oH MoXKeT paboTaTb Haf,
CO340HMEM HOBbIX METOL,0B /Ie4eHUd, TOKUX KAOK KJ1eToOYHO4
Tepanusa UM NPon3BoACTBO BMONOrM4YecKmMxX NpPenapaTos.

B cenbCKOM X039MCTBE OH 3AHUMAETCSH PA3pPAbOTKOMN
bnonecTMuMaoB 1 METOO0B YNYULLEHUS YPOIXKANHOCTW.

B skonormu ero 3aga4a — co3gaHuMe TexXHosiormm gng
bnopemeamnaummn, To eCTb OYUCTKU 3ATPA3HEHHbBIX TEPPUTOPUIA
C MOMOLLbIO BUOTIOrNMYECKUX NPOLLECCOB.




POCCUS 3JJ,OPOBA$I ) o

BMOTEXHONOTUM | 3Konorus




MMMMMMMMMMMMM

v . JKonorug

v

> MeaonumHao CDapMau,M;l




POCCUA —
MO TOPU3OHTDI

JdKonorumsa buorexHonorns

3TO HAYKA O HALWeM goMme 3TO NPUMEHEHUNE XKUBbIX

B LULMPOKOM CMbIC/1e 3TOro C/10Bd, OPraHM3MOB OJ19 CO34AHUNA HOBbIX
O HALWIEN NNAHETe, d TAKXKE NPOAYKTOB UMM NPOLLECCOB.

O B3AMMOOTHOLUEHUAX byKBASIbHO 3TO HAYKO
OPraHM3MoB MeXxay cobon - O «MPUMEHEHNN TEXHUKU K XKUBDI

N OKPY>KAIOLLLEeN cpeaot. N opraHmsMam.




PAYH 1
lilpupoaHble MOTEpUANDbI

HaszoBuUTe NpegMeTbl U3 NPUPOLHbIX

MATEPUNAIOB C HU3KMUM YPOBHEM
BO30EeNCTBUA HA SKONTOMUI0.




PAYHL 2
McKyccTBeHHble MaTepUudanbl
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Ha3oBUTe NpegMeTbl U3 UCKYCCTBEHHbIX \
MATEPUNAOB C BbICOKMM YPOBHEM '

BO34EeMNCTBUSA HO DKOJIOMUIO. | I




PAYHL 3
KaK yMeHbLNUTb 3KOJIOrM4YecKumn cnepn?

HazoBute cnocobbl YMEHbLINTD
SKOJIOrM4YeCcKnn cnep npeaMeTos,

COEJTAHHDbIX N3 NCKYCCTBEHHDBIX MATEPUNAJTOB.




POCCUA —

buomexHonozuueckuii KOHCMpPYKmMop MO TOPU3OHTH

buotexHonornyeckKnm NpoaykKT OnucaHue

KpolueyHble 4acTuLbl, MCMonb3yeMble N8 00CTABKM
NIEKAPCTB U ANATHOCTUKM 3a60n1eBAHUN.

BakuuHa npotus COVID-19

2TO MEOULMHCKUNA NpenapaT 6MoNormyecKoro

[eHHaA MHXXECHEPHUA NPOUCXOXKAEHUA, MOMOrAIOLMA OPraHM3MY 3ALLUTUTBLCS
OT KOPOHABUPYCHOW UH(EKLLUNN.

YCTPOMUCTBO, KOTOPOE MOXXET «MevYaTaTb» TPEXMEPHbIe
bnonornyeckmne o6bLEKTDI, TOKME KAK TKOHU UM OPraHbl.

buoHn4yeckun npores

Pa3paboTka TeEXHONOMMn, KOTOpble MOFYyT NEPEeCTPANBATDL

HaHouacTtu Libl reHbl, HANpUMep yny4yllds CBOMCTBA PACTEHUN UV BNOKUPYS
reHbl, Bbi3blBAKOLLME 30601€BAHNA Y NTIOAEN U MKUBOTHbIX.

DTUN YCTPOWCTBA NMNO3BOJIAOT MOAAM C YTPAYEHHbBIMU UMK
NOBpPEXXOEHHBIMU YACTAMU TENA XXUTb MOJSIHOLLEHHOW XKMU3HbIO.

buonpuHTep




\ POCCUSA —

| buomexHosio2uueckuil KOHCMpYKmMop MO FOPH3OHTHI

NET B
YOYLLEE ¢

buotexHonornyeckKnm NpoaykKT OnucaHue

2TO MEAULMHCKUN NpenapaTt 6MoNorM4ecKoro
NPOUCXOXKOEHUSA, MOMOIAOLLUNKA OPraHN3MY 3ALWLNTUTBCSH
OT KOPOHOBUPYCHOW MHEKLLUW.




buomexHosio2uueckuti KOHCMpyKmop MO TOPM3OHTH

buotexHonornyeckKnm NpoaykKT OnucaHue

| ITO MeAULUMHCKUMA NpenapaTt 6MoNormM4ecKoro
[eHHaS MHXXECHEPHUA NPOUCXOXKAEHUSA, MOMOr Aol OPraHN3MY 3ALLUTUTBCA
OT KOPOHABUPYCHOMN MH(EKLUN.

Pa3paboTka TeEXHONOMMn, KOTOpble MOFYyT NEPEeCTPANBATDL
reHbl, HaANPUMEpP yny4dllasa CBOMCTBA PACTEHUN UK BNOKNpyS
reHbl, Bbi3blBAOLWME 30601€BAHNSA Y NOOEN N XKUBOTHbIX.




POCCUA —

buomexHonozuueckuii KOHCMpPYKmMop MO TOPU3OHTH

buotexHonornyeckKnm NpoaykKT OnucaHue

. ITO MeAULUMHCKUMA NpenapaTt 6MoNormM4ecKoro
NPOUCXOXKOEHUS, MOMOIAIOLWMA OPraHN3MY 3ALLNTUTBLCS
OT KOPOHOBUPYCHOW UHEKLLUW.

buoHn4yeckun npores

Pa3paboTKka TeEXHOOrMiN, KOTOPble MOFYT NepecTPamBaTb
reHbl, HONPMMEP yNydLllasa CBOUCTBA PACTEHUN UK 61oKnpys
reHbl, Bbi3blBaOLWME 3060M1EBAHUSA Y NIOOEN N XKUBOTHDIX.

DTUN YCTPOWCTBA NMNO3BOJIAOT MOAAM C YTPAYEHHbBIMU UMK

I'IOBpe)K,EI,éHHbIMVI YACTAMU TeNd XUTb NMNOJTHOLLEHHOW »XU3HbIO.




POCCUA —

buomexHonozuueckuii KOHCMpPYKmMop MO TOPU3OHTH

buotexHonornyeckKnm NpoaykKT OnucaHue

KpoLwleyHble 4acTuubl, UCMOoSIb3yeMble O OCTABKM
NEKAPCTB U ANATHOCTUKM 3060/1€BAHMIA.

2TO MEANUMHCKMI NpenapaTt GMonormM4ecKoro
NPOUCXOXKAEHUSA, MOMOIAKOLWUA OPraHU3MY 3ALLNTUTBCSH
OT KOPOHABUPYCHOW UH(PEKLLNN.

Pa3paboTKka TeEXHOOrMiN, KOTOPble MOFYT NepecTPamBaTb
reHbl, HONPMMEP yNydLllasa CBOUCTBA PACTEHUN UK 61oKnpys
reHbl, Bbi3blBaOLWME 3060M1EBAHUSA Y NIOOEN N XKUBOTHDIX.

HaHouacTuubl

! DTN YCTPOWCTBA MNO3BOMAOT NOAAM C YTPAYEHHbIMU UK

I'IOBpe)-K,EI,éHHbIMl/I YACTAMU TeNa »XMUTb MOSTHOLEHHOMN XXU3HblO.




POCCUA —

buomexHosi02uuecKuti KOHCMpPYKmMop MOW TOPM3OHTH

buotexHonornyeckKnm NpoaykKT OnucaHue

KpolueyHble 4acTuubl, MCMoNb3yeMble ANAA O0CTAOBKM
NIEKAPCTB U ANATHOCTUKM 3a601EeBAHMUN.

2TO MEOMUMHCKUM NpenapaT 6MoNormyeckoro
NPOUNCXOXKAEHUSA, MOMOI AWM OPraHU3MY 3ALWLNTUTHCS
OT KOPOHOBUPYCHOW UHEKLLUW.

YCTPONCTBO, KOTOPOE MOXKET «MevyaTdTb» TPEXMEpPHbIe
bunonornyeckne o6beKTbl, TOKUE KOK TKOHU UM OPraHbl.
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Pa3paboTka TeXHOMOrnM, KOTopble MOryT NEpPecTpamBaTb
reHbl, HaANPUMeEpP yny4dllasa CBONCTBA PACTEHUN UK BNOKNpyS
reHbl, Bbi3blBAKOLWME 30601€BAHNUSA Y NOLEN N XKUBOTHbIX.

) 2

HaHouyacTuubl

1

DTN YCTPOWCTBA MNO3BOMAOT NOAAM C YTPAYEHHbIMU UK
noBpeXXaEHHbIMU YACTAMU TeNd XXUTb NOSTHOLLEHHOM KU3HbIO.

buonpuHTep




