Mpobyto npodeccuio B chepe MeanULnHbI (cumMmynartop
npodeccum Ha nnatPopmMe npoekTta «buner B

éyayuieer)

BBepeHue

MoarotoBka K YpoKy TeMbl 32

YBaxaemsbie negarorun!

lNepea npoBegeHveM rpopopneHTaUnoHHOro 3aHaTna «Mpobyr rnpogeccnio B obaactu
MeANLNHbI» 03HAKOMbTECH C MaAMATKOM BO BJIOXKEHHUMU. 3aHATNE B KOMIMbIOTEPHOM KJlacce
rnpearosiaraeT caMoCTOATE/IbHOE BbIMNOJIHEHWE 3aaaHuni oby4varolmmmncs Ha MK (MHAnBuMAYaslbHO
Wan B MaJsibiX rpyrnax), B 06bI4HOM K/iacce — AeMOHCTpaumns 3aaaHnii neaaroromM Ha sKpaHe.
CnpaBka ana neparora: b1oMegULIMHCKUIN UHXEHEP — 3TO CMeLManmcT CO 3HaHMIMU B 061acTu
€CTECTBEHHbIX U TOUYHbIX HayK. OH MpMMeHAeT NOAXOAbl MHXEHEPUN B PeLUeHNN BUONIOrMYECKUX U
MeOMLMHCKKMX 3a4a4y. Tak cneumanmcT paspabaTbiBaeT MegnLMHCKoe 060pyaoBaHMeE, HOBbIe
MeToObl AMAarHOCTUKK, BUOCEHCOPbI, MPOTE3bl M MHOIroe Apyroe. Ho He TONbKO B MeAMLMHE XAYT
OVOMEONULMHCKMX MHXXEHEPOB. Hanpumep, aToT cneumanmcT pa3pabaTbiBaeT CUCTEMbl U MeTOAbI
3alUMTbl OKPY>KatoLLEM cpefbl, HAaMPKMMeEP OYMCTKM BoAbl. 9Ta Nnpodeccua no npaBy cyMUTaeTca

OOHOW M3 BaXKHbIX N K/TIOYEBbIX B coBpeMeHHOM Mupe.

NMpuBeTcTBUE

CnoBo neparora: [1o6pbiv oeHb, goporne pebara! CerogHsa Bac »OET HOBOe MpakTudeckoe
3HAKOMCTBO C Npodeccmen — BbIMOMHEHUE peanbHbIX 3ada4, C KOTOPbIMM exXeQHEBHO
CTaNKMBAKOTCHA CMeLManncTbl U KOTOPbIE NMOMOTYT MOHATb, HACKO/IbKO BaM MHTEPEeCHa He TOSTbKO
KOHKpeTHaqa npodeccma, HO 1 OTpachb B LefloM. bonee Toro, Mbl C BaMU y>Ke roBOpU/IM O TOM, YTO B
COBPEMEHHOM MUPE MHOIMe Npodeccni CyLLLECTBYOT Ha CTbIKE CaMbIX Pa3HbIX OTpacien, m
CerogHs Bbl CMOyKeTe MonpoboBaTb CBOM CUM/bl MMEHHO B TaKOW crelmManbHOCTU. YyTb MO3)Ke Bbl
caMu monpobyeTe yragatbh €€ Ha3BaHMe, a NoKa AaM MepBYO MOACKA3KY: 3TOT CNeLMnanmcT co3gaéTr
TEXHOMOMMU, KOTOPbIE OYEHDb BaXKHbI A9 MeAULMHbBI U PAa3BUTMA 3TOM OTpacnun. A MokKa gaBanTe

r|or|po6yeM BCMOMHWTb, O KaKNX rlpocbeccqu Mbl FOBOPWSIM C BaMU Ha ypoKe «Poccuda 300poBas:



Y3Hato OOCTUXKEHMS CTpaHbl B 061aCTW MeOuLUMHbI 1 30paBOOXpaHeHMa»? Kakme cneumanbHOCTH
BaM 60/blle BCero 3anoMHUNMCh? MNMouyemy?

OTBeTbl 0by4aroLumxcs.

CnoBo neparora: Crnacr6o 3a oTBeTbl! 300POBO, YTO BaM 3aNOMHUNNCL pa3Hble Npodeccui. ITo
MOKa3blBaET, HACKO/bKO Bbl pa3Hble, X 3TO MpPeKpPacHO! [NOTOMY UTO B HalLew CTpaHe XXayT caMblIX
pa3HbIX CNeUManmncToB, 419 3TOroO Co3aaHbl BCE YCNOBUS, M Bbl BCE MOXETE HaMTK Npodeccuio no
ayule. CerogHs Bac »ayT MHTePEeCHbIE UITPbl U MpPaKTUYecKMe 3agaHmd, KoTopble 6bin
MOAroTOBMEHbI MPW YY4aCTUM peanbHbix MPOdECCMOHANOB B 3TOW 06/1aCTU. TaK YTO MOXKeTe 6biTb
YBEPEHbI, YTO CO BCEMU CErogHALLHMMM 3ada4aMM OHWM CTaNKMBAKOTCA B CBOEM peanbHOM MpaKTUMKe.

Hy a HadaTb 9 Npeanarato ¢ Hebo/bLLION Pa3MUHKU.

Urpa-pa3sMuHKa

Pa3MuHKa Ha ocHoBe MaTepuasioB 04HOro U3 npeabliayLmnx 3aHaTui (Tema 19.
lpogopuneHTaynoHHoOe 3aHATUE «Poccns 340p0Bass: y3Hart0 AOCTUXKEHNS CTpaHbl B obsiacTun
MeanUnHbLI U 34paBooOXpaHeEHUs» (cchepa 34PaBoOOXPaHEHVS, hapMaLeBTUKa N BUOTEXHOI0MrNN)).
s npoBeaeHVs Urpbl Bbl MOXXETE MNCMOJ1b30BaTh Npe3eHTauunio «irpa-pasMmHKa».

CnoBo neparora: Bbl y>Ke XOpoLLIO 3HaKOMbI C UTpom «Bepto — He Bepto». Cenyac Ha aKpaHe
NoSABUTCS PAL YTBEPXKOEHWN, U Ballla 3ajada — OTBETUTb, ABAAKOTCSH /I OHU BEPHBLIMU UM YKe HET.
Ecnun Bbl COrMTacHbl C yTBEPXKOEHMEM U YBEPEHbI, YTO OHO MPaBAMBO, TO NoAHUMaNTe 6onblune
nanblbl BBEPX. ECNM Bbl COMHEBaeTeChb B HEM, TOrAa ornyckamTe 6onbluMe nanblibl BHA3.
Mpuctynaem!

1) Poccua ctana nepBoM CTPaHOM B MUPe, KOTOpad 3apeructpmpoBana BakumHy ot COVID-19.
BEPHO. BakuuHa 6bina 3apernctpmpoBarHa B 2020 roay. OHa cracna XXU3HW MHOMMX Ntoaen B
HaLLleM CTpaHe 1 Mo BCEMY MUPY.

2) CerogHsl cpeaHas NpPoaoMKUTENbHOCTb XXU3HU B Poccumn coctaBnseT 64 roga.

HEBEPHO. Takne umndpbl 6bin BepHbl 20 NeT Ha3ad, cerogHsa cpeaHasa npoao/HKUTENbHOCTb YXM3HU
B Poccum — 6onee 73 neT.

3) B Poccum He cyLueCcTBYEeT BO34YLUHON CKOPOM NOMOLUN.

HEBEPHO. Takaa cny»k6a cyLlecTByeT, M OHa Ha3blBaeTCca HaLlMoOHaNbHaa cny»>kb6a caHuTapHoOM
aBMauunun. E€ ocHOBHaA 3afa4a — OKa3blBaTb JIIOOAM MOMOLLL B OTOANTEHHbLIX M TRYOHOLOCTYMHbIX
yronkax Poccrmn. Ho oHa Takke MMeeT 3HauYeHre B KPYMHbIX ropoaax, B KOTOPbIX MPO6KKM 4YacTo
MeLLIaT MallMHaM CKOpOWM MOMOLLM Jo6paThca A0 NaLlMeHTa.

4) B Poccm MeguLUMHCKas NoMoLUb siBNseTca 6ecrnsiaTHOM.

BEPHO. B Hawlew cTpaHe BCe rpakgaHe MMetoT MPaBo Ha 6ecnnaTHyo MegUUKMHCKYO MOMOLLb.

5) Poccunckue MeguKm onacarortcs NMPUMEeHATb MCKyCCTBeHHbIﬁ MHTENNEKT B CBOen pa60Te.



HEBEPHO. HanpoTuB, HawWu MeanKn ogHMMUM N3 MepPBbIX BHEOPAOT COBPEMEHHbIE TEXHOMOMMM B
CBOIO MPaKTMKY. Hanpumep, poccnmckme MegmKm Ncronb3oBanm CUCTEMbl Ha ocHoBe VI BO BpeMs
pacnpocTpaHeHna KopoHaBmpycHom nHdekummn COVID-19.

6) B Hawen cTpaHe HEeKOTopble onepauuu NpoBoaaATCcd NPy NOMOLUM PO60OTOB.

BEPHO. Takmre onepaumnm MOXXHO Ha3BaTb OOHUMU U3 CaMblX COBPEMEHHbIX METOLOB
XMPYPrMyeckoro BMeLllaTeibcTBa. Hawm MeOuKM yCrewHo BHELPSOT 3TU TEXHOOTMN B CBOIO
paboTy.

7) B Poccum ycnewHo npousBoaaT MeAULUHCKUE SK30CKeeThbl.

BEPHO. bonee 10 neT Ha3af B HalleW CTpaHe 6bll BrNepBble Co34aH OTeYeCTBEHHbIM DK30CKeSeT,
MOMOraoLWMM BOCMOMHATL yTpadeHHble GYHKLMKM YenoBeka. OH NpeaHasHadeH aa4a peabunmtaumm
ntogen nocne cepbEesHblX TPaBM.

8) B Poccumn He npoBoaAaT o6criefoBaHMe HOBOPOXAEHHBIX Ha reHeTUYecKue 3aboneBaHus.
HEBEPHO. HanpoTuB, B Hallew CTpaHe NPOBOOMTCA MaccoBoe obciefoBaHMe HOBOPOXKOAEHHbIX Ha
HECKOJ/IbKO reHeTUYeCKnX Heayros (00 36). 3ToO MoOMOraeT CBOEBPEMEHHO BbIABAATb OMacHble
3aboneBaHmMa U cnacaTb ManblLlLen.

9) B Poccumn MoryT npousBoAnUTb NPaKTUYECKU BCe YXU3SHEHHO Ba)KHble JiIeKapcTBa.

BEPHO. OTeuecTBeHHas MPOMbILLNEHHOCTb CNOCOBHA MPOon3BoanTb okono 80% Bcero
aCCOPTUMEHTA M3 MepeYHs XXM3HEHHO Ba)KHbIX IEKAPCTB.

10) Poccuinckue yuéHble pa3pabotanu 6monpuHrep.

BEPHO. Takne yCcTponcTBa OeUCTBUTENbHO 6blTM CO30aHbl Cpa3y HECKOMbKMMKM POCCUNCKUMM
rpynnamMm YUYEHbIX N3 Pa3HbIX YHUBEPCUTETOB M KOMMaHWIM CTpaHbl. OgHa U3 KtoYeBbIX 3a4au
OUOMPUHTEPA — NOMOYb PELLNTb NPOGIEMY HEXBATKM OOHOPCKMX OPraHOoB. YUéHble paboTatoT Hag

TeM, YTObbI yCTpOl;lCTBO CMOTITI0 NneyvaTaTb HaCTodALME TKaHN 1 JaXKe OpraHbl.

MopTpeT cneumanucTta

CnoBo nepgarora: [lonpobyinTe yragaTtb, 3a4a4u Kakoro crewmranmncta Bbl cerogHa byaeTe pellatb? 9
6yOy AaBaTb BaM MOACKAa3KM, a Bbl Ha3blBalTe Npodeccuiu, KoTopble MPUXOOAT BaM B roniosy. Cpasy
npeaynpexy, 4To Ha3BaHMe HenpocToe.

B cBoe paboTe 3TOT CrneumnanncT AeTaslbHO W CKPYMyNé3Ho n3ydaeT 06beKT CBOero nccenoBaHma
M BbIACHAET, U3 KaKMX KOMMOHEHTOB OH COCTOMT.

OH KOHCTPYMPYET M CO3Aa&T CIOXHbIE MPUBOPbI U TEXHUKY.

XOpOLLO 3HaeT 6UONOrMI0, XUMUIO 1 GUBUKY.

MIMEHHO 3TOT CcneuuanmcT NPUMOXKMUI PYKY K CO30aHMIO 1 MOABNEHMIO HOBbIX MPOTE30B8,

BUNOMPUHTEPOB, BUOCEHCOPOB Y MHOTOMY OPYrOMY.



B Ha3BaHWMKM ero Npodeccmm ecTb OTCbISIKa Cpa3y K TPEM HamnpaBNeHUIM: BUONOTrUK, MedMnLMHE U
NHXXEHEPUN.

OTBeTbl 0by4aroLumxcs.

CnoBo neparora: [la, oTragatb Npodeccuto, 0 KOTOPOWM Mbl CEFOOHSA MOrOBOPUM, — 3TO
OeNCTBUTEbHO 3ada4Ka CO 3BE3004KOM. BnpoyeM, UMEHHO C TaKUMK CEPbE3HBIMM M CITOXKHbIMM
33ada4YaMm exxegHeBHO crpaBisaeTca 6UoOMeanLIMHCKMIA MHXeHep. 1 MOroBopMM Mbl CEFrOOHS
MMEHHO O HéM.

O6paTnTe BHUMaHMe, YTo B Ha3BaHUM Npodeccum oTaebHO 3BYYUT «<MeanLMHCKNW», Bedb
BUOUHXKEeHepPbl ceroaHsa TPYAATCH B pa3Hblx oTpacnax. OHKM MOMOratoT peLlaTh 3aa4mM, KoTopble
ellé BeK Ha3af Kasanuncb HepaspeLllmMMbiMU. ECM FOBOPUTb COBCEM MPOCTO, TO 3TU CNELMANNCTDI
MCMONb3YIOT MOOXOAbl MHXXeHepPUKn ONa peLleHMs pa3Hblx buonormyeckinx 3agad. OHm Tpyaarca B
CENbCKOX03ANCTBEHHOM M dapMaLIeBTUYECKOM HanpaBneHmnax. BuonH>xxeHepbl CNocobHbl CO30aTb
pacTeHMa C UMMYHUTETOM K 60Ne3HAM 1 NapasnTaM. DTO 3HAYUUT, UTO TaKMe pacTeHmna ByaeT npoLue
BblpallMBaTbh. TakyKe BMOMHIKEHePbl BOCTPeboBaHbl B ApYyrMx chepax, Hanpumep akonormm. OHm
paboTaloT Hag Co34aHMeM HOBbIX BUOOB TOMMMBA M TEXHOMOM M 19 O4YUCTKM U BOCCTaHOBMEHMS
oKpy»atoLewn cpefbl. O4eHb YaCcTO OHM CO34at0T TO, YEINO PaHee B NpMpPoLe He CyLLEeCTBOBASIO.
3BY4YUT PaHTAaCTUUYECKU, HO 3TO NpaBaa. CerogHa MHOrMe OOCTMXKEHUSA TUX CMeLManmCcToB
CTaHOBATCH HEOTbEMJIEMOM YaCTbiO HalLEN MOBCEOAHEBHOM XU3HWN. Ka)keTcs, YTO BCE 3TO MOTyT
[enaTtb TONbKO BOMLLEBHUKN? STUX CNELMANINCTOB AeNCTBUTETbHO MOXXHO CPaBHUTb C
BOMLLEBHMKAMU, HO UX CUSa 3aKtodaeTca B OBLLUMPHbBIX 3HAaHMAX, YNOPHOM U MOCTOAHHOM Tpy/ade.
BuomMeaonumMHCKMe NHXXeHepbl pa3pabaTbiBatoT MeanLMHCKOe 06opyaoBaHMe, HOBble MeTobl
AMarHOCTMKM, HOBblE MaTepmarbl, MpPoTe3bl, GMOCEeHCOoPbl, BMONPUHTEPDI, KOTOPbIE B OyayLLEM
CMOrYT MeyYyaTaTb HacTodallMe TKaHW U Oaxke opraHbl. Npegnarato y3HaTb 60/bLie 06 3ToM

3aMevaTenibHoM Npodeccmm oT caMoro 6MOMeaNLMHCKOrO MHXKeHepa. BHMMaHKe Ha aKpaH!

Buaeoponnk «BMoMeaANLIMHCKUMNA NHXXEeHEP»

OnucaHune ponnka: obydaroLmecs 3HaKOMATCS C nNpeacTaBuTeseM npogpeccumn, yriybnsaioTcs B
rnpogheccnoHasibHbIVi MOPTPET bUOMEZNLIMHCKOIO MHXXEHEPA, y3HaloT 06 0cobeHHOCTAX ero

paboTsl.

O6cy)XxaeHune ponuka

CnoBo neparora: [pekpacHbi Buaeoponmk! Kakaa monesHaa v Hy>kHasa npodeccua. PebdaTta, Bac

3aMHTepecoBana npodeccmsa «bUoMeanLIMHCKUM MHXeHep»? YTo Bac 60/blie BCero Brnevatimno?



XoTenocb 6bl NOMNPO6GoBaTbh CBOW CUSbl B 3TOM Npodeccnin?

OTBeTbl 0byvaroLnxcA.

Cnoso neparora: OT/IMYHO, pebaTa! Kak ckasan repom Buaeoponmka ®épop CeHaTos, 3Ta
npodeccma NoaonaeT TeM, Y KOro eCTb UCCneaoBaTenbckmm ayx. OH TOYHO eCcTb y Bac! XotuTte

nonpo60oBaTb BbIMOMHUTb 3a4a4M BMOMHKeHepa? Toraga nepexoamm K CUMynaTopy npodeccui.

Cumynatop npodeccumn: «kbMoMeanLIMHCKUN UHXKEHep»

dopmaT: 3aHATUE B KOMNbIOTEPHOM KJlacce

PekoMeHpauua

PacnpenennTte Kaacc Ha MUHU-rpynnel (He 6osee 5 4esl0BeK), A5 Ka)K 4oV rpyrrbl 4OJIXKeH 6bITb

1K n gocTtyn B UHTEPHET.

JocTyn K cumynaTopy npodpeccum

Ccbinika Ha cumMynaTop npodeccuu: https://bvb-kb.ru/bie.

BeBeaunte 3Ty ccbisiky B bpay3epbl BCEX KOMIMbIOTEPOB, 3aA€NCTBOBAHHbIX /151 MPDOXOXAEHMS
cumMynigTopa rnpogheccun. PEKOMEHAYETCSA 3apaHee BKIYNTb Ha K cuMyasaTop nav pasgaTtb
CCbIZIKY 0by4arLUmMMCs AJ151 TEPEXOAA Ha BbIMOJIHEHNE CUMYJISTOPA

BaxxHo! He 3abyabTe 03HAKOMUTLCS C NaMSITKOM, Ppa3MeLIEHHON B Hadase 3aHATUS, U
opraHu3oBaTb paboyee rnpoCTPaHCTBO, @ TAKXKe CKayaTb AOMOJIHUTE/IbHbIE MaTepUasbl B

COOTBETCTBUN C peKoMeH4alnsaMun.

CtapToBag cTpaHMUa

Cnoso neparora: Pe64aTa, HacTano BpeMsa NobmxKe No3HaKoOMUTbCA C 3adadaMm 6UoOMeaNLMHCKOTO
MHYKeHepa. BO3MOYHO, Bbl 3aXOTUTE 3aHUMATbCH UMW eXXeOHEBHO U CEerogHALLHUN CUMYNATOP
npodeccunm CTaHeT NMepBbIM LLaroM Ha NyTu K yCrewHoM Kapbepe B 3Tol chepe. Mnun e Bbl
MOMMETe, UTO BaM MO AylLle YTO-TO APYroe, U 3TO TOXKe ByAeT XOPOoLUMM pe3ynbTaToM. Kak ckasan
Hall repow, HY»XHO NPO60BaTb, YTOGbLI 3TO MOHATL! MTak, Nepen BaMu CTapToBble CTPpaHWLbl. [JaBanTe
MPOYTEM OMmUcaHme cneumanbHOCTV U HanyTCTBME OT 3KCrepTa.

bynet nn 3Ta npogeccus akTyassbHon Yyepes 10 net? Ecav ga, To nodyemy?


https://bvb-kb.ru/probes/bioengineer

Hy>xHo 51 6uomMeanLUMHCKOMY MHXXEHEPY XOPOLLO 3HaTb PYCCKNM S3bIK MW JOCTAaTOYHO TOJIbKO
Xvimumn, 6uosorun v pusnkn? ECiim He HYXKHO, TO KaK e KOJIJIEr CMOryT MOHSATb OTYETbI 3TOr0
crneynanncra?

Kakune nnyHble Ka4yecTBa, Ha Balll B3rjisj, HyXHbl XOpoLleMy 6MoMeaANLIMHCKOMY NHXEHEPY?

Hanpumep, J1060MbITCTBO, OTBETCTBEHHOCTL U cTpemMsieHne Bceraa HauTn peLieHue.

3apaaHue

CnoBo neparora: Pe6aTta, MoOKa Bbl HE Ha4Ya M BbIMOMTHATb 3adaHMe, 9 XO4y HAaMOMHUTb HECKOJTbKO
BELLEN, KOTOPbIE MOMOTNYT BaM CMpPaBUTbCA C 3adaHMeM. Bo-nepBblx, y Bac eCTb MOMOLHMK B BUAe
CnpaBoYHMKa. Bbl HaMaETe ero B NpaBoM BEPXHEM YTy 3KpaHa. Ecnm BaM NoHago6aTca Moackaskm
019 BbIMOSTHEHWSA 3a43aHWI, TO Bbl HAWOETE UX B CNPaBOYHMKE. TaM Xe npeacTtaBeHa
agononHuTenbHas MHbopMaumsa. BcTpeTmnca He3HaKOMbIM TEpPMUH? 3adaHme NoKa3anocCh CAIMLLKOM
CNOXHbIM? ObpallanTech K CNPaBoYHKMKY. He 6onTech HeBepHbIX OTBeTOB! MNMpuctynaem!

lMegaror, mogepaTop-o0byHaloLnnca nan Jobov XenarLm 3a41TblIBaeT TEKCT.

lMepexon Ha cnegyroLlyto CTpaHULy — Mo KHornke «HavynHaem!»,

3HaKoOMbTecCb

CnoBo negarora: BaM npeactonT cTaTb 6UOMEAUNLIMHCKUMU UHKEHEPAMM U BbIMOMHUTb BayKHOe
3afaHre — co34aTb HeobblUHOE YCTPOoMCTBO. OHO CMOXKET ByKBa/IbHO CLUMBATb pPaHbl,
OCTaHaBNMBaTb KPOBOTEUEHMe U MOMOraTh KoXe 6blCTpee BOCCTaHaBNMBaTbLCA Noce
MoBpeXOeHMA. 3ByYMUT HEMPOCTO, HO Bbl cripaBuTech! Ckopee npuctynaem!

lMeparor, MmogepaTop-o0byHaloLNNCa Nan 060 XenarLm 3a41TblBaeT TEKCT.

Tpy TEKCTOBBLIX M10J151 «3HAKOMbTEChK!» MPOJINCTLIBAOTCS PACMOJIOKEHHOM Ha HUX CTPE/TOYKOM.

lNepexon Ha creayroLyto CTpaHULy — o KHOrKe «Briepéng».

YacTtb 1: Bbi6op rend

CnoBo nepgarora: Balla nepBad 3agada — MOHATb, KAKMMM CBOMCTBaMM O0/KeH 061aaaTh Ball
OyayLLMIA 3aXKMBNAOLLINI 6roMaTepmarn. YTobbl 3To caenaTb, CHavana Heo6xoamMMo pasobpaTbcs B
Pa3HbIX CBOMCTBaAxX. BaM HY»KHO COeOUHUTb TMHUAMU Ha3BaHKME CBOMCTBA 1 ero onmcaHue.
3arnaHuTe B CNpaBoOYHUK, YTOBbI y3HaTb 6osblie MHbopMaLmm 06 STUX CBOWNCTBAX.

MNMepBoe 3apaHue

3agaya: coeanHUTL ApPYr C APYroM Ha3BaHWe CBOVWCTBaA (CaeBa, 3€/1EHbLIVI CTO/IOUK) n ero

onucaHue (cnpasa, cepbivi cTonbuk). Bcero byaeTt natb nap.



MexaHunKa: Ha)xumMas Ha CBOVICTBO B JIEBOM CTO/I6MKE, HYXHO BblIbpaTb €ro onucaHne Bo BTOPOM
CTO/IbVKE HaXaTneM Ha COOTBETCTBYIOLLYIO KHOMKY. EC/in OTBET BEPHbIN, CBOVICTBO U €0
onuvcaHne coeanHATCAa IMHNEN. [1ocs1e 3TOro MOXHO MNeEPEXOANTb K CaeayroLemMy cBOUCTBY. Mpu
HEBEPHOM OTBETE BBEPXY MOSABUTCA MPERYNPEXAEHNE, N MOXHO NMOBTOPHO CAENaThb BbIbop. Y
obyuyarowmxcsa byaet becKkoHe4YHoe KOJIMYEeCTBO MorbITOK B J1l060OM riopsake, 4Tobbl HaviTX BEPHbIE
rnapbl. Y106kl BbIMOJIHUTbL 3a4aHNe, HY>XHO BEPHO COEANHUTbL BCE MATb nap, rnocse 4Yero rnosiBUTCA
MHOPMaLMOHHOE roJie M BO3MOXKHOCTb MNeperiTy KO BTOPOMY 3aAaHuio No KHorMke «Jjaaee».
lNMonckaska pnsa neparora:

ClmMBKa — cnNocobHOCTb NoTMMEPOB BHYTPU rMAOporesnid CBA3blBaTbCH B LLEMNOYKY Mocrie
Cbl/l3l/I‘-IeCKOFO N XMMUN4HeCKOro BO3,EI,el7ICTBl/I$:I;

CTOMKOCTb — CMOCOBHOCTb 06ecrneyYnTb MexaHNYeCKyo MPOYHOCT;

AQresma — cnocob6HOCTb CUENNATb Mexkay CO60M pa3Hble MOBEPXHOCTM TBEPOLIX U YXUOKUX TEN,
BrocoBMecTUMOCTb — CMOCOBHOCTb MaTepKralia BCTPanBaTbCH B OPraHmM3m 6e3 Bpena o4
nayumeHTa;

BbligaBnmBaeMoCcTb — crocobHocTb 6e3 I'IpO6J'IeM NnpoxXoaonTb Yepe3 OTBepPCTME B LLUMNpuLe.

BTtopoe 3apaHue

CnoBo neparora: OT1n4Ho! MNepexoanM Ko BTOPOMY 3adaHuto. Tenepb BaM HYXXHO BbibpaTb
MaTepuasn, KOTopbiv BygeT COBMECTUM C KOXKel YenoBeka Ha 100%. 3To MoOMOXKeT Ballen 6yayLien
pa3paboTKe cTaTb 3ddeKTUBHON. [TpoTecTUpynTe BCe BapUaHTbl M BbibepuTe HanmyuLllni.

3apnada: NnpoTecTupoBaTb BCE MaTepumalsibl U BbibpaTb TOT, KOTOPbIV ByaeT sy4dLue BCero
COBMECTUM C KOXKeU 4esI0BEKA.

MexaHuvKa: HaXXMuTe Ha KHOMKW «TecTtnpoBaTb» B JI06OM rniopsake. Eciv matepuan He rnogxoauT,
MoABUTCA UHPOPMAaLNOHHOE M0oJie, U MOXHO MPOLOJIKUTE TECTUPOBATL APYrne MaTtepunasibl,
HaxxaB Ha KHornky «[1pogo/mkute». ECiv matepuvas noaxoamT, TO MNOABUTCA MHHPOPMaLMOHHOe
rnoJsie ¢ AoroJIHUTENIbHOW NHOPpMaUmnei, 3aTeM MOXHO MNPoBEPUTH ApYyrue MaTepunalsibl, HaXxaB Ha
KHOMKy «[1poaosmxuTb». [poTecTupoBas BCe MaTepualsibl, MOXHO NepenTn K TpeTbeMy 3adaHuio.
BepHbivi OTBET: a/lbrHaT HaTpUA.

lMepexon Ha cenyroUly0 CTpaHULYy — Mo KHOMKe «[1poao/IXKUTL».

TpeTbe 3agaHue

Cnoso neparora: /igém ganblue. [Nepen Bamu TpeTbe 3agaHne. BaM Hy»KHO BbIGpaTb CBOMCTBA
MaTepwuarna, KOTopble BaXXHO YUYMTbIBATb MNPW peakumMm ¢ Koxxen. Bce nn cBOMCTBA BaXXKHO yUMUTbIBATL?
MNooyMamTe n gamTte CBOWM OTBET.

3apnayva: BblbpaTh CBOVICTBA, KOTOPbLIE BAXKHO YYUTLIBATL Y FEJ151 1PN PEAKLINMN C KOXKEM.

MexaHuka: HyXHO BblOpaThb, YYUTbIBATb UJIN HE YYNTbIBATb CBOVICTBO I€J/1s1 M1PU PEAKLINMN C KOXKEU.

BbI60p rnpon3BoanNTCA KJINMKOM MbILLKW IO KHOTIKeé «lMoaxoanT» nanm «He nogxoanT». I7pl/1



HEBEPHOM OTBETE — BBEPXY MOSABUTCS NMPEAYNPEXAEHNE, n MOXHO NMOBTOPHO cAaesaTth BblbOp.
lpu npaBusibHOM Bblibope cBovicTBa byAyT NMosIB/ISATLCS B COOTBETCTBYIIOLUNX KOJTIOHKaX. YTobbi
rnpoviTn 3agaHve, Hy)>XHO BEPHO pacripeaesinTb CEMb CBOVCTB.

MNMoacka3ska ona nemgarora:

AHTMCENTUYECKOE OENCTBME — MOLXOAMT,

ApoMaT — He NoaxXoauT,

BKyc — He nogxoguT;

Ko)Haqa nepeHoCUMOCTb — MOOXOAMT,

MosBneHue 3alMTHOM NAEHKU — NOAXOOMNT;

LlBeT — He noaxoauT,;

MoponeprkKa pereHepaumm TKaHen — y4MTbIBaTb.

lNepexod Ha cnefyroLlyro CTpaHuLy — MNo KHorke «/flaneex».

YacTtb 2: NMpenapaTbl

CnoBo neparora: Pe64aTa, cnegytolmm aTan — caenaTb Bally pa3paboTKy Mo-HacToAWeMy
addekTrBHOM. CHavana Hy»XHO U3Yy4UnTb CYLLECTBYOLLME NpenapaThl M BbibpaTb Noaxoadllime ansa
oyaoyllen paboTbl. Bce N oHM oanHaKoBO Mpurogarca BamM? Ecim Bbl 3a6bi/1n, KAKMMU CBOMCTBAMM
06M1afatoT NpenapaThbl, TO 0643aTesIbHO 3arNaHMTE B CMPaBOYHMK. Hanpumep, OH HAMOMHUT BaM,
4TO reMocTaTnyeckme CpecTBa U3BECTHbI KPOBOOCTAaHABIMBAOWMM OENCTBMEM. 3adaHne
NOHATHO? lNMpuUcTynaem!

NepBoOe 3afaHue

3aanaHue: BbibpaTb rnpenapaTtbl, KOTOPblE NnogonayT A8 byayiiei paboTsl.

MexaHvika: BblbOp NMpoNCXOANT KJMKOM MbILUY Ha n3obpaxxeHue rnpenapata. [pu npaBuibHOM
Bbibope n3obpaxeHne okpacuTcsa B cepbivi UBET. [1pn HEBEPHOM BbibOpEe BBEPXY MNOSABUTCS
npenynpexaeHne, u MOXHO NMOBTOPHO caesiaTb Bbibop.

Monackaska Ansa neparora:

feMoCcTaTuKu;

AHTMGaKTepUManbHble CPeacTBa;

Ob6esbonmpatoLLee.

lNepexon k cneayowemy cnangy — no KHorke «aneex».

BTtopoe 3apaHue

CnoBo neparora: Mbl C BaMU O6cy)+(ﬂ,aﬂl/|, 4TO 6l/IOl/1H)+(eHepy Ba>XHO 3HATb HECKOJIbKO ANCUMNTMIINH, B
TOM Yyncne xmmuto. B cnegyrwoueM 3agaHnm 6e3 3HaHWA XMMUKM He OBONTUCH. |_|pOL4VITal7ITe 3adaHne,

ad 3aTeM I'IpVICTyI'IaPITe K ero BbIMoOJIHEHUIO.



3agayva: co3gaTtb YeTblpe paboynx obpasua.

MexaHuka: YTobbl co3zgaTb obpasel, Hy)XXHO ABUIraThb M0J13yHKW BBEPX WJIN BHU3 A0 HYXKHOIO
3HayYeHnAa y Kaxgoro ripenaparta. IHgopMaLMOHHOE rosie Haj rnperapataMmuy rnogCcKaX<eT, Ha
KaKou OTMETKE Jlydlle BCEro oCTaBuUThb MoJI3yHOK. Korga nporiopunn y TPEX ripenaparoB 6yayT
pacripegesieHbl BEPHO, KHoMKa «CoXpaHUTb BapuaHT» CTaHET aKkTUBHOU. HyXXHO HaxaTb Ha HEE,
4TObbl COXpaHUTL NepBbivi obpa3sel. lNoacka3ka: A1 reMOCTaTUKN n aHTubakTepmnasibHbIX
rnpenapaToB HYXHO pa3MeCcTUTb M0JI3yHOK Ha OTMETKE «CcpeaHe», A obe3bonmBarowmx — Ha
OTMETKE «MaJio». B cripaBoYHMKE MOXHO HanTy 06 bACHeHUs 418 Takux npornopumni. Co3gaTtb
caeayrowme Tpy obpasa MOXHO B TEX Xe Anarna3loHax, YTo v repsbivi obpasey. [15 3Toro HyXHo
HEeMHOro nepeaBuHyTb MOA3YHOK. Tocsie co3gaHnsa 4eTbipéx 0bpa3LoB Ha IKpaHe rNnosiBUTCS
WHpOPMaLNOHHOE roJie.

Mepexoa Kk cnenyrollemy cnanay — rno KHornke «faneex.

YacTb 3: JTabopaTopHble nccnenosaHus

CnoBo neparora: Pe6daTa, cnegytollee 3agaHue ewé nHTepecHee! BamMm npegctomnt NpoBecTr
nabopaTopHble nccnegoBaHMa ob6pas3LoB rnaporend. BaM npurogarca HacTodallMe KadecTBa
BUOUHXKeHepa — NBOMbITCTBO, HABMOAATENBbHOCTb U YCUOUMBOCTb. YBEpeH(a), OHM y Bac ecTb!
Briepén k 3agaHuto.

NMepBoe 3apgaHue

3apnaya: onpenennTb BapuaHTbl, B KOTOPbIX KIETKU Ha4Yain 4E/INTbCA.

MexaHvika: BbibOp NMpoONCXOANT KJVKOM MbILUY Ha KBaAPaTUK rnogxogsLero sapnadra. lpu
HeBepHOM BbIbope Kpyr OKpacuUTCs B KpacHbIvi UBET. [pu ripaBuibHOM BbiIbOpe Kpyr OKpacuTCs B
3e1éHbIVi UBeT. Bcero Tpu noaxoasimx sapnaHTa (1, 2, 3). lNepexoa K ciaenyolemMy 3ajaHuo —
o KHorke «Briepén».

BTopoe 3agaHue

3anada: OLUeHUTb UMTOTOKCUYHOCTb 06pa3LoB 1 3aTeM ONpeaesinTb, KaKov U3 pacTBOpPOB He
noaxoanT A5 AasibHevlen paboThbl.

MexaHvKa: HaXXMUTe Ha KHOMKY «BK/II0YNTb», TaK BKJIIOYNTCA (Y/II0OpeCLIeHTHas 1amrna. 3atem
HY>XHO BblbpaTb 0bpa3eu, yen uBeT b/mxe K CMHEMY, TO €CTb 0bpa3eLl C HAaMEHbLLUNM
KOJINYECTBOM XKUNBbIX KJI€TOK. BbIBOp nponcxoanT KJIMKOM MbILUM Ha NoaxXoAasLwyo kKonby. MNpu
HeBepHOM Bbibope Kos1ba OKpacuTCA B KpacHbIV UBET. [1py npaBu/ibHOM Bblibope rnosBnuTCcs Koaba
OKPpacuTCs B 3€/1EHbIVI LIBET.

BepHbivi oTBET: CUHSAA Kosba.

lMepexon Kk cnepyouieMy 3agaHnio —no KHornke «ljaseex».

TpeTbe 3agaHue




3apava: ncnbiTath 06pasuUbl Ha aAre3nto, To eCTb Ha CMOCOBHOCTb Pa3HOPOAHbBIX TEJ MPUANMAaTh U
YOEPXKUBATLCS MEXAY COBOV. TO MOMOXKET rnApPOresio NPUKPENISTbCS K PaHe.

MexaHuKa: BblbpaTb NoAXoAsLLUNV BapUaHT. BbiIbop NponcxXoanT KJIMKOM MbILUW Ha M0AX0ASLLN
Kpyr. Ecaiv oTBET HEBEPHbIV, BBEPXY MOSIBUTCS MPEeayrnpexaeHne, 1 MOXXHO NMOBTOPHO CAENATh

Bbibop. Mpu nNpaBu/ibHOM BblIbOpE MNOABUTCA MHBOPMAaLIMOHHOE roJie C KHOMKow «[anee».

YacTtb 4: NMpoeKTUpoBaHMe YyCTPOMCTBA

CnoBo neparora: Hactano BpeMa npakTUyeckmnx paboT. Tenepb BaM HY)KHO CMPOeKTUPOBaTb
Oynyllee yCTPOMCTBO U A1 3TOrO HY>KHO BbIOpaTb €ro KOMMOHEHTHI.

3aanaya: BblibpaThb nogxogAaLyo hopmy Kopryca byayLero yCcTponcTaa.

MexaHvKa: KJNKHYTb o n3obpaxxeHuto noaxoasilero sapmnaHTa. lpn HeBepHOM Bblibope BBEPXY
rNosABUTCSA npeaynpexaeHne, h MOXXHO NoBTOPHO cAesaTk Bblbop. [1ocsie BepHOro BbIMoOJIHEHUS
3a4aHunsl Ha 3KpaHe rnosIBUTCA MHPOPMaLIMOHHOE roJe.

BepHbivi oTBET — nucToseT-baacTep.

lMepexon k cnegyowemy cnangy — no KHorke «anee».

3anada: onpenesnTb, CKOJIbKO HYXHO LUMPULEB M04 KaXXAbli KOMIMTOHEHT.

MexaHvika: BblOOp NMponNCcXoanT KJVMKOM MbILUY Ha NMoAXOAALNI BapuaHT oTeeTa. [1lpy HeBepHOM
OTBETEe BBEPXY MNOABUTCA rnpenyrnpexmgeHne,  MOXHO NMoBTOPHO cAenaTkb Bblibop. pv npasunibHOM
Bbibope nosaBuTCA MHGPOPMaLIMOHHOE MoJie C KHOMKOW «[laneex.

BepHbivi oTBeT: 2 wnpuya.

3agaya: onpenennTb, KaKOV MCTOYHUK NUTaHns Heobxogum byayuiemy yCTPOVICTBY.

MexaHvika: BblboOp NMponNCXoanT KJAVMKOM MbILUW Ha MOAXOAALUNY BapUaHT OTBETa: «Ha
baTaperikax», «akKyMmy/iiTop ¢ EC/in 0TBET HEBEPHbIV, BBEPXY MOABUTCA rnpeayrnpexaeHve, n
MOXXHO MOBTOPHO caesath Bblbop. Npy npaBu/ibHOM Bblibope NosaBUTCA MHHOPMaLMOHHOE rioJie C
KHorkou «[lanee».

BepHbivi oTBeT: akkymynaTop ¢ USB-riopTom.

3agava: BeibpaTh UBET byAyLiero yCTpoucTBa.

MexaHvika: BblboOp NMpoONCXOANT KJIMKOM MbILUW Ha LUIBETHOW KPYr. 34eCb MOXHO MNposiBUTb
aHTa3no 1 BblbpaTk /110601 LUBET, BEPHOIr0 OTBETA HET. 3aTeM Ha)KaTb Ha KHOMKY
«llogTBepanThb».

lMocse BEpHOro BbIMOJIHEHUSA 3a4aHNs Ha SKpaHe NnosBUTCA MHGpopMaunoHHoe rose. lNepexon K

cregyoLiemMy cianay — rno KHorike «flepevtn kK puHasny».

3aKnUuYnTebHbIN 3KpaH



CnoBo neparora: bnecraulaa patota! OKyHynMcb B Mpodeccuto GUoMegmMUMHCKOro MHxeHepa?
BaM noHpaBunocbk? [JaBanTe 03HAaKOMUMCH C COBETAMM OT 3KCMepTa M NogBeadEM MTOMM Hallen
MHTepecHowm paboTbl.

lMenaror, MmogepaTop-obyYaLLUNACS NN JIOOON XENALN 3a4NTbIBAET TEKCT.

3akKJ/iloueHue

Urpa «Hangm napy»

Ecnv no3BosisieT BpeMS, TO MOXHO rpoBeCcTu ¢ oby4daroLmmMmncsi HeOOIbLLYIO Nrpy.

Cnocob mrpel: Oby4yaroumecs npoaosKarT paboTaTk B CBOUX KOMaHAax. 3agadya — HauTu napy
buoTexHosorn4eckow 3agadn v 0bs1acTtu, B KOTOPOW CTOUT 3Ta 3agaqva. B urposovi popme
obyyarLmecs y3HartoT 0 3a4adax crneunaancToB B 061acTv 6uMoTexHOo0ruvi  GBUONHXEHEPUN.
Takxe riegaror CMOXeT paccka3aTb 0 OMOTEXHOIOMMYECKUX AOCTUXKEHUNAX, NCIOJIb3Y S
CrpaBoOYHUK.

CnoBo neparora: Pe6aTa, Bbl cerogHsa yoeamnmce, 4To crneumnanmcTbl Mo GUOUHIKEHEPUM OYeHb
HY>XHbI. rmo6albHO MUMEHHO cd)epa BUNOTEXHOMNOIMIM CrMOCObHa CrpaBnNTbCA CO MHOTMMW Bbl3OBaMU
COBPEMEHHOIO0 MMpPa — OT CO30aHMA CENMbCKOXO3ANCTBEHHbIX KYNbTYP, KOTOPbIE adanTMPYOTCS K
M3MEHEHMUIO KNMMATa, 40 BOCCTAHOBMEHUA MONYyNaUMM XXMBOTHbIX. Ceyac 4 npeanarato Bam
MO3HaKOMUTbCHA C BUOTEXHOOMrMYECKUMM 3aa4aMi B Pa3HbIX ccbepax. Bbil pasnennTteCb Ha TpU
KOMaHabl. Balwa 3agaya — HaMTM NoaxoOdaLlyto napy 6MOoTEXHONOrMYeCcKoM 3agadm 1 eé obnacTtu. B
KOHLUE NTPpbl 94 Nonpouwy y4aCTHMKOB Ka)K,EI,Ol7I KOMaHObl MO o4vepean Ha3BaTb BEPHble Mapbl. A4
PacCCKaXxXy BaM O JOCTMXKEHUNAX HallnX CrneunainCTtoB B 9TUX HalpaB/eHUNdX.

lemoHcTpaunsa cnaviga «Havign napy». Ha nepsom cnavige — nepernytTaHHble gaHHble. Ha BTopom
— ripaBuJibHbIE OTBETHI.

MNMpaBusbHbIe OTBETHI:

CO3,EI,aHl/Ie HOBbIX BaKUWH — CDapMaLI,eBTl/IKa;

Co3paHune bronpuHTepa — PereHepaTmMBHaa MeanLMHa;

Co3,£|,aH|/|e HaHO4YacCTuL, — HaHO6MOTeXHOJ'IOFl/IS:|;

CO3,EI,aHl/Ie HOBbIX MOJTE3HbLIX MPOAOYKTOB MMNTaHNA — |_|l/ILLI,eBaS?l MPOMbILLTEHHOCTDb;

CO3£I,aHl/Ie MeTOoOda OHYHNCTKM CTOYHbIX BOO— 3KOJ‘IOFVI‘;I;

Co3pgaHune cnocoba nepepaboTkM TBEPObIX OTXOO40B — DKON0rmg;

Co3pgaHune 6uotonnmea — BMoaHepreTmka;

Co3pgaHune paCTeHI/II;I C HOBbIMW CBOMCTBaMU — CeNnbCKoe XO3AaMCTBO;



Co3gaHune TeEXHOMNOMMM AN BblpallMBaHUSA CBEXKEM 3e/1eHN M arod B MOMELLEHWNM KPYbli rog —
FopoacKoe ceflbCKoe XO39MCTBO;

Co3aaHune TeEXHOMNOMMKM BblpallMBaHMEA LLIeHHbIX BUOOB pPbl6 — Mopckada 6MoTexHonorma.
CnpaBOYHMK OJ1A negarora:

Co3aaHuMe HOBbIX BakKUuMH — PapMaueBTuKa. O6LLECTBO NCMO/b3yeT 60/MbLLOE KOTMYECTBO
BUNOTEXHONOMMYECKUX MpenapaToB: MHCYMHbI, FOPMOHalbHble NpenapaThl, @ TakKe BakKLUMHbI. X
MPOM3BOACTBO CTafIo BO3MOXXHbIM 6/1arogapsa CKpyny/né3Hom paboTe 6MOTEXHONOIOB. Tak,
OTeYyeCTBEHHbIE CMEeLMAnMNCTbl CO34a/IM HECKOMbKO BaKLMH OT KOpOHaBupyca. Tpu BakKuMHbI Oblan
pa3paboTaHbl HauMoHanbHbIM MCCNefoBaTENbCKUM LLEHTPOM 3MMAEMUMONMOIMU U MUKPOBMONOTrnM
M. M. ®@. NaManeu, rocydapCcTBEHHbIM Hay4YHbIM LLEHTPOM BUPYCONOrnMn 1 6MoTexHonornm «Bektop»
M LEeHTPOM MMeHMn YyMakoBa. bonee Toro, cneumanmncTbol «BekTopa» co3zganu HOBYO
MPOTUBOOCMEHHYO BAaKLIMHY, KOTOPYO MIaHMPYOT 3anyCcTUTb B MPOM3BOACTBO. M 3TO TONMbKO
Hebonbllaa 4YaCTb MPUMEPOB PaboT POCCUMNCKMX BMOTEXHOTOrOB B hapMaLleBTMKe.

Co3pnaHue 6uonpuHTepa — PereHepaTuBHasa MeguumnHa. lNpriMepHo 20 neT Ha3ag B o6/1acTu
pereHepaTMBHOM MeOULMHbI CTano GOPMUPOBATLCA TaKoe HanpaBneHue, Kak 6UONMPUHTUHT. OHO
MPU3BaAHO PEeLINTb NPpobrieMy HEXBATKM JOHOPCKMX OPraHoB. MICKYCCTBEHHbIE OpraHbl He MOTyT
pPeLnTb 3Ty MpobnemMy, MOCKOMbKY Hall OpraHM3M He Bcerga npMHMMaeT MHOPOLHbIM MaTepuan.
MNepecagka OOHOPCKMX OPraHOB TakKXKe HECET pad CePbE3HbIX MPo6neM. BUOMPUHTUHT, TO eCTb
TEXHOMNOMMA CO34aHMA OpPraHOB Ha OCHOBE KETOK CaMOro MauMeHTa, MOXET YCTPaHUTb BCe
HeOoCTaTKU. DTy 061aCTb aKTUBHO Pa3BMBAIOT BMOTEXHONOMM. OOHO M3 HeJaBHMX MPaHOMO3HbIX
OOCTUXXEHWMM OTeYeCTBEeHHbIX CMNeLnanncToB — co3gaHmne 6MonpuHTepa, neyatatoLlero Markme
TKaHW HeMocpencTBEHHO Ha paHax NauMeHToB. Ero paspaboTtanm B YHUBEpPCUTETE HayKn U
TexHonornm MNCUC.

Co3paHue HaHoYacTUul — HaHo6UuoTexHonorus. Y nprMeHeHMs HaHo4YacTUL, OrPOMHbIA
noTeHuUmMan BO MHOMMX 06/1acTax, Harnpumep nedeHmnm oHKo3aboneBaHnM. Tak, HAHOYACTULLbI MOTYT
OOCTaBNATb HEOBXOAMMbIE NeKapCcTBa NPAMO K OnyXonu. Mo aTon NpuymHe 6UOTEXHONON M aKTUBHO
paboTaloT Hag co3daHmeM Takmx YacTmu. Cpeom nocnegHmx OOCTMKEHUIM OTe4eCTBEHHbIX
cneunanmncToB — paspaboTka HaHOYaCTML, KOTOPbIE YCUMBAIOT OENCTBME pagmoTepanmm npu
neyeHnmM oHKo3aboneBaHMM. PaspaboTka NPUHAONEXMT cneumnanmcTtam MHCTUTYTa TeopeTnYeCcKom
M aKCNepuMeHTanbHom 6nodunsnkm PAH (MywmHO).

Co3aaHuMe HOBbIX NOJ1Ie3HbIX NPOAYKTOB NUTaHMAa — MNMuiwieBas NPOMbILLIEHHOCTb.
BuoTtexHonormyeckme npoLecchl MpMMeHaTCa B NMULLEBOW MPOMBbILLTIEHHOCTW A9 NPOM3BOACTBA
MHOIMX MPOAYKTOB MUTaAHMS, HAaNPUMeP MOTOYHOKUCITbIX MPOAYKTOB UM 006aBOK. OHM CMOCOGHbI
npuaaBaTb MNPOAYKTaM HOBble OTTEHKM BKYCa M apoMaTa, a TaKXKe Mose3Hble CBOMCTBA. Hanpumep,
y4YéHble IOyKHO-YPanbCKOro rocygapcTBeHHoro yHmBepcuteta (KOYplY, YenabuHck) paspaboTtanm m

nepBbI B POCCUK Cbip C pacTUTENbHbIM KOMMOHEHTOM 6epbepnHOM. OH MOBbILLIAET UMMYHUTET Y



nogen v CNy>XUT ansg NpoPUNaKTUKM BOCManmTeNbHbIX 3a60neBaHMM. M TakKMxX MPMMepoB
M306peTeHnM POCCUNCKUX CNELLMATUCTOB O4YeHb MHOTO!

Co3aaHMe MeToAa OUYMCTKU CTOUHbIX Boa — dKoJiorusd. 1I3BeCTHO, UTO CTOYHbIE Bodbl HEOB6X0AMMO
oumnLLaTb Nepen TeM, Kak OHK NonaayT B MPUPoaHble BOJOEMbI. BUOTEXHOMNOMM 3aHATHI Pa3paboTKOM
METOLO0B OUYMCTKM TaKMX BO4, M YrKE MPeaSIoXMAM pag MHHOBALMOHHbBIX TEXHOOMMIN. Hanpumep,
TOMCKMe yUYéHble co3aanm 6uonpenapaT And O4MCTKM BOOOEMOB OT NasIbMOBOIO Macna, a
crneumanuncTol yHmeepcuteta MNCUNC cosganm Matepmaln onasg o4nCTKM BoObl OT TOKCUYHOIO
MPOMbILUIEHHOro oTxoaa. NogobHble TEXHONOMMK MOMOratoT YNYULLIUTb KOOI UIO.

Co3paaHue cnoco6a nepepaboTku TBEPAbIX OTXO0A0B — dKoJiormnd. TBEpable 6bITOBbIEe OTXOAbl —
3TO MYCOpP, KOTOPbIM 06pa3oBasica B 6biTy, HaNprMep YNakKoBKKU, CPeaCcTBa MMrMeHbl, HeHYy>XKHas
ofexkaa v NMuuLeBble OTxoObl. BMOTEXHOMNOrMA CTapaeTca PeLllnTb MHOrMe NpobieMsbl, B TOM 4Ymncie
HaMTK 6Ge30MNacHbIN M IKOTOMMYHbIM CNOoCo6 NepepaboTKM TBEPAObIX OTX0O0B. Tak, Y4EHble 13
EkaTepunHbypra u TioMeHU NpuayManm TEXHOMNOIMIo, KOTopas Mo3BosideT nepepabaTtbiBaTh TBEPObIE
ObITOBbIE OTXOAbl B YKMOKOE TOMNMMBO. BO3MOXHO, Takaqa pa3paboTKa MOMOXET peLllunTb npobnemy
CKOMNeHMa Mycopa.

Co3aaHue 6mnotonnmBa — BuosHepreTmuka. Bcé yalle yu4éHble CTanm roBOPUTb O BaXKHOCTWM MaHa
b: pa3paboTkM anbTepPHATUBHOIO TOMMIMBA, MOMYyYEHHOE B pe3y/ibTaTe NepepaboTkM BUOMTOrMYEeCKMX
oTxoaoB. OHO UMeeT Psaa NPENMYLLECTB Mo CPAaBHEHMIO C 06bIYHbIM TOMIMBOM, CHIKAET Bpen
oKpy>KatoLen cpene. Poccuinckme 6BUOTEXHONOMM akTUBHO pPaboTatoT B 3TOW HamnpaBieHUN.
HanpuMep, TOMCKMe yuyéHble paboTatoT Hag co3gaHMeM aBMaLMOHHOro 6MoToMIMBa U3
pacTUTeNbHbIX Macen, a B HOBOCMBUPCKOM rocydapCTBEHHOM YHUBEPCUTETE OaXKe CMOTn
MOAYyYMTb MOTOPHOE TOMAMBO M3 NepepaboTaHHbIX MONAMITUNEHOBbIX MAKETOB.

Co3aaHue pacTeHUM ¢ HOBbIMM CBOMCTBaMU — CefibCKoe XO3AMCTBO. Pa3zBuTME CeTbCKOro
XO3AMCTBA CMTOXXHO NpeacTaBuTb 6€3 COBPEMEHHbIX TEXHOOMMK, B TOM YMcie BUOTEXHONOMMYECKUX.
OHW MOMOTatoT MOBbLICUTb MPOAYKTUBHOCTb CEMTbCKOXO3AMCTBEHHbIX KY/bTYP M Ka4eCTBO YpoyKad.
MeToabl 6BMOTEXHOMOIMMK HEOBXOOMMbI N9 Pa3HbIX Lienen, Harnpumep NoayyYeHuns pacTeHuni,
YCTOMUYUBBIX K USMEHEHMAM KNTMMaTa Uu BpeauTenam. B Poccmm 6bin co3gaH copT MWeHUUb,
KOTOPbIM MO3BONUT 3HAUYMUTENBHO YBENMUYUNTb YPOXKal B HEYEPHO3EMHOM 30HE. TOMCKME YYEHbIE
TakXKe NpuayManm crnocob BbipallumBaHMa KapTodens, yCTOMUYMBOIO K BUPYyCaM.

Co3aaHuMe TeXHOJIOrMin ANg BbipalllMBaHUSA CBEXXEMN 3e/IeHU U arof B NOMeLUEeHNU KpYrbii rog
— NopoacKoe cenbckoe X031MCTBO. B mociegHue rogbl pa3BMBaOTCA TaK Ha3blBaeMble
BepTUKaNbHble PepPMbl, B KOTOPbIX MOXXHO KOMMAKTHO BblpPalUMBaTb 3€/1eHb M Arodbl Kpyrfibin rod,.
Takyto TEXHONOTUIO MPMAYManm 6MoTEXHONOIMNN. M cenmyac cneumanmcTbl yayyLlatoT 3TU
BepTMKanbHble depMbl. Hanpumep, poccmnmckme yuénole ns OUL, BuotexHonormm PAH cosganu
MO/THOCTbIO aBTOMAaTU3UNPOBAHHYIO BepPTUKanbHYO depMy C 0cobbiM ocBelleHneM. OHa NpuroamnTca

019 BblpalUMBaHMa KapTodens 1 Apyrux KynbTyp, B TO BPeMs Kak Apyrme BepTrKanbHble depMbl



Masio npeaHasHaveHbl gas 3Toro.
Co3aaHMe TEXHOJIOrMU BbipalllMBaHUSA LLeHHbIX BUAOB pblé — MopcKkas 6MoTexHonorus.
BroTexHonormsa nrpaeTt orpoMHyto posb B pbiboBoACTBE. TakMe TEXHONOMMM MOMOratoT YAydLLUnTb
POCT 1 3[0POBbE PbIbbI, @ TAaKKE MOBbICUTb 9PDEKTUBHOCTb MPOM3BOACTBA PbIGHOM NPOAYKLUMK U
YMEHbLLNTb BO3OENCTBME Ha Npupoay. Hanpumep, Ha Co6ckoM pbi6OBOOHOM 3aBOAE, KOTOPbIN
HaxoamTcsa B AMano-HeHeuKoM aBTOHOMHOM OKpyre, 6BUMOTEXHOMOMM Hay4YMIMCh BbipallmBaTh
HebMy — MOYTU UCUYE3HYBLLYIO NPeacTaBUTENbHMLY CEMENCTBA NTOCOCEBDIX.

CnoBo nepgarora: HacTtano BpeMsa Ha3BaTb BEPHble Mapbl. KTo xoueT HavaTb?

lMenaror MOXeT Mo o4Yepean Ha3bliBaTb 00YYaOLNXCS N3 Pa3HbIX KOMaHA U MPOCUTb UX 3a41TaTh
OTBEThI. EC/in 0OTBET HEBEPHBLIVI, NeAaror Ha3bliBaeT BEPHYIO riapy. locsie Kaxxaovi napbl negaror
MOXET paccka3zaTb 0byyqaroummMcs 0 NocaAeaHNX AOCTYXKEHNSIX OTEYECTBEHHbIX CMELNAINCTOB B
obcyxxnaemMomMm HanpaseHUN (M3 cripaBoOYHUKA AJ1 neaarora).

CnoBo neparora: Kak 300poBo, pebdarta! Bbl 611ecTalle crnpaBuincb He TOTbKO C CUMYNATOPOM, HO U
Cc Urpoi. Tenepb Bbl 3HAETE, HACKOJbKO XXe pa3Hoo6pa3Hbl BUOTEXHOMOTUU. KCTaTu, Bbl 3aMeTUMU
LiBETOBOE pa3fesieHne Tabnuubl? 3TO CAenaHo He CllydalHO. BUOTEXHOMOMrMM UCMONb3YOTCSH BO
MHOIMX 061acTaX, MO 3TOW MPUYMHE CYLLECTBYIOT PasfiMyHble KnacCupuKaLlmu, 1 ogHa N3 caMblX
nonynapHbIX — Mo uBeTaM. CerogHsa Mbl MOroBOPUIM O CaMbIX MOMYNAPHbIX HarnpaBneHUaX.
daBawnTe cenyac Mbl Ux onpeaenmm. KpacHom 6UoTexXHONormem HasblBatoT MeAULIMHCKYO
BUNOTEXHOMOTUIO, UMEHHO B 3TOWM 061aCTV Bbl CErOAHSA BbIMNOMHANM 3agaHue. BruotexHonorms
MULLEBbBIX MPOM3BOACTB MOSTyYMia »ENTbIN LIBET B 3TOM KnaccudmkaLmu, a aKonormyeckada
BUOTEXHONOMMS OKpacKiach B cepbli LBET. benbiv UBeT nMeeTcs y BMOTEXHONOMMYecKom
BUNOIHEPreTUKU, a CUHUM — Y MOPCKOW BUOTEXHOMOMMK. A KaK Bbl CHMTaAETe, KakKoM LBET NonyYmna
CeNbCKOX03AMNCTBEHHAaa BMOTEXHOOrmMa?

OTBeThI 00y HatoLINXCS.

CnoBo neparora: BepHo, pebartal 3To HanpaBneHne nHadye Ha3blBaeTca 3e1EHON BMOTEXHONOrMen.
Ho 6UOTEXHONOrMK He CTOAT Ha MeCTe, MX BCE Yallle UCMOMb3YOT B CaMbIX Pa3HbIX 061acTax,
HanpyMep, AaXke B KOCMOCE, MO3TOMY 3Ta KacCMPUKaLmMa paclumnpaeTcs 1 NosaBNaioTCS HOBbIe

LBeTa.

KapTouka npodeccumn «<bUoMeaULMHCKUN NHXXEHep»

onosHnTenbHblE MaTepUasibl MPUTIOXKEHbLI K CLIEHAPUIO 3aHATUS. 3apaHee pacrnedyaTtaTb KapToOYyKy
rnpogeccuu (MOXHO OAHY Ha KJacc, Ha KOMaHay WM OTAEJIbHO AJ1S KaXKA0ro Y4eHUKa).

CnoBo nepgarora: Bbl 04eHb XOPOLLO CNPaBUIUCh C 3adaHMEM 1 CMOMK pa3paboTaTb yCTPOWCTBO
019 3aXKMBNEeHns paH. [1a, ceyac 3TK crioBa OTHOCATCS NMULLb K Urpe. Ho KTO 3HaeT, BO3MOXKHO, B

6y,£|,yu_LeM 2TO AOCTMXKeHWe CTaHeT pealibHbIM, N Bbl OencTBUTENbHO CMOXKeTe 3To caenaTb! 9 pan(a)



BPYYNTb BaM HOBYIO KapTO4YKY «brnomMegmMuMHCKMNM NHXeHepP», KOTOPad NMOonoJIHAET Bally
KoNnneKunto apTeraKTOB. Bbl MOXXeTe nogenmtbCca CBOMMK BNeYaTIeHUAMM O CUMYNATOpE
I'IpOCbeCCI/H/L Ecnu Bac 4To-TO YOMBUMO, €CNM BaM UYTO-TO ocobeHHOo 3alOMHMITOCb, CMeJ10 MLnTEe Ha
KapToO4Ke. 3T0 He obga3aTenbHoe 3adaHne, HO 6y1:|,eT 300pOBO, eC/T Mbl HE 6y,El,eM HapyLwaTb
TPaonuno 1N 3afoOJTHUM U 3TY KapTOYKY.

OTBeThI 06y HatoLNXCA.

Mpodurpapn

CnoBo nepgarora: Kak Mbl cerofiHs NOHAMM, OOHO U3 Ba)KHENLLIMX Ka4ecTB 6MOMEeaMNLIMHCKOro
MHXXeHepa — No60onbITCTBO. [MPUATHO BUAETb, YTO OHO €CTb MU Y Bac. BMXKY, C KaKMM M060MbITCTBOM
M UCKPEHHWUM UHTEPECOM Bbl MPOXOAUTE CUMYNATOPLI Mpodeccrii. ITo o4eHb LieHHo! Ecnmn Bam
Xo4eTca MPOWTV MOBTOPHO 3TY UKW APYr1e CUMYNATOPbI, TO BaM HY>KHO MEPENTHM MO CChISIKaM,
YKa3aHHbIM Ha apTedaKTe U B BUPTyanbHOM ropoae npodeccui Mpodurpaq. Npobynte m

npoxoamTe BCe CUMYNATOPbI, YTO6bI Y3HaTb 60/blUe O MPOodeCcCmnax, KOTOpPble MOXKeTe BbliGpaTb.

3aKnwJyeHue

CnoBo neparora: [loporme pebartal 4 o4eHb ropXKyChb, YTO Bbl C TAKUM PBEHMEM U HenoaaebHbIM
MHTEPECOM 3aHMMaeTeCh Ha HallUX ypokax. CerogHa Bbl MO3HAaKOMUIUCH C HOBOM NMpodeccuen —
BUOMEONLIMHCKUM MHXKEHEP — U BbIMOMTHUM BaXKHOE 3aaHune. DTU CnelmanimcTbl O4eHb HY>KHbl B
Hallel cTpaHe. BO3MOXXHO, KTO-TO 13 Bac BblibepeT 3TOT KapbepPHbIN MyTb M ByaeT co30aBaTb HOBbIE
MeTofbl le4YeHUa 1 ANarHOCTUKU. MHe NPUATHO OCO3HAaBaTb, YTO MNEPBbIN LWar K 3ToM npodeccunm Bbl
caenanm cerofHs, M OH 3ak/to4Yanca B 3HaKOMCTBE C 3TUM crneumanmctoM. Bonbluoe cnacnéo 3a

Ballly CEroAHsLLIHIO NpeKpacHyto paboTy B knacce!



