HUXEIOPOJICKUM TOCYJIAPCTBEHHBIN TEXHUYECKHU YHUBEPCUTET
nvenn P.E. ATEKCEEBA (®EJEPAJIbHBIN OIIOPHBIN YHUBEPCUTET)

TEXHUYECKOE 3A/IAHUE
Ha MPOBEJICHUE TEXHUYECKOH ommmnuasl s yaammxcs 9, 10, 11 kmaccos B 2018-2019 yuebHnom
roay
Tema:

«TexHHKA ¥ TEXHOJOTHH /51 YeJ0BeKA.
Nuxenep - mupupyromas npodgeccusi Oyayuero»

ObpaszoeamenbHO-HAYYHbIE UHCHIUMYMbL - YUACHHUKU:

- MHCTHUTYT SIEPHON SHEPTeTHKU U TexHn4eckor ¢puzuku — USADuTD (mupexrop, K.T.H., JOIEHT XpoOoCTOB
Anekcannp EBrenneBny);

- HHCTHUTYT PaJANOdJIEKTPOHUKH U HH(pOpMaIoHHBIX TexHonoruii — UPUT (aupekrop, A.T.H., npodeccop MSKHHBKOB
Anekcanjp Banepuesuy);

- HHCTUTYT 3JeKTpodHepreTuku — MHDJI (nupekTop, K.T.H., noueHT JapreHkoB Auapei bopucosny);

- HHCTUTYT (PU3UKO-XMMHUYECKHI TEXHOIOrHi 1 Matepuanoseaerus — MOXTuM (aupekrop, a.X.H., mpodeccop
Marrynesu4 XKanna BrnagumupoBHa);

- MHCTHUTYT IMPOMBIIUICHHBIX TEXHOIOrUi MamuHocTpoeHus - UTITM (mupekTop, A.T.H., npodeccop [TanoB Anekceit
IOpbeBuy);

- HHCTUTYT TpaHCOpTHBIX cucteM — UTC (mupekTop, K.T.H., noieHt TymacoB AHTOH Brnagumuposuu);

- HHCTHUTYT 3KOHOMHUKH | yrpasienus — MHOY (mupexrop, 1.¢.-M.H., mpodeccop MursikoB Cepreii Hukonaesuu);

- Ap3amacckuii nonmutexundeckuit UHCTUTYT — AT dunman HI'TY (nupexrop, K.T.H., goueHT [ ne6oB Bnagumup
Brnagumuposuu);

- I3epxxuHckuii noaurexaundeckuit uaeturyt — AN ¢unuman HI'TY (aupextop, K.T.H., noueHnT Kazanues Ouner
AHaToJIbeBUY).

Koopounamopwt uzpuoi:

- [Ipopexrop no y4eOHoit pabote, K.T.H, noteHt MBamkun EBrennit ['enHanpeBuy;

- JlexaH ¢akynpTeTa J0BY30BCKOM IOITOTOBKH U IOMOJHUTEIbHBIX 00pa30BaTeNbHbIX YCIYT, K.T.H., IOLEHT bymryesa
Mapuna EBrenbeBHa,

- HavanpHuk YnpaBineHus! HAydHO-HCCIIEA0BATEILCKMX U MHHOBAIIMOHHBIX Pa0OT, 3aciy)KeHHbIH paOOTHHK BbICIIEH
kol Poccutickoit Meneparmu, [TouerHslit paboTHuK Hayku U TexHuku PO, a.1.1., npodeccop bersiko Biaaumup
Buxroposuu.

Llkonwt, nuyeu, cumnazuu u opyzue yuacmuuku uzpwl. Bee xenaromme.

Komnemenyuu gpopmupyrowueca y yuacmuuka uzpoi:

TpebGoBaHU K KOMIIETEHIIUSAM HH)XEHEPOB C(HOPMYIUPOBAHBI TAKMM 00pa30M, YTO MOTYT IIPUMEHATHCS B
BBITIOJTHEHHUH Pa3JIMYHBIX BUIOB padOT HE3aBHCHMO OT O0JIACTH ClieUaIn3aluy nxkeHepa. TpeboBaHus K
KOMIIETEHIIMAM BKJIIOYAIOT Kak Mpo()ecCHOHABHBIE (aHAIN3 3aa4, IPOBEICHNE UCCIIeI0BAHUH, TPOEKTHPOBAHHE,
OLICHKa HH)KEHEPHOU JIeATeNIbHOCTH), TaK M JINYHOCTHBIC HABBIKH (KOMMYHHUKALH, COOJIIOICHNE KOJeKca
mpodeCCHOHATBHOM STHUKH, IOHUMaHHE OTBETCTBEHHOCTH HHXKEHEPA Iepes] 0OIeCTBOM).

TpebGoBaHU K KOMIIETEHITMAM Y4aCTHUKOB JIETIOBOH UTPHI:

1. llpumenenue ynugepcanvuvix sHanuii (006Ia1aHNE MIUPOKAMH H TIIyOOKHMH MPUHIHATTHATEHBIMA
3HaHUSMH M YMEHHE UX HCIIOIb30BaTh B KAUECTBE OCHOBBI JUISl IPAKTHIECKOH
HWHXXEHEPHOH NeSTeIbHOCTH).

2. [lpumenenue rokanvrvix sHanuti (00IaJaHNE TEMH JKe 3HAHUAMH M YMEHHE UX MCIOJIB30BaTh B
MPaKTHYECKOW IeATENHHOCTH B YCIOBUSX CHEU(DHUUECKON FOPHCIUKIINHT).

3. Ananuz unscenepuuvix 3a0ay (IIOCTAHOBKA, HCCIEAOBAHUE W aHAIN3 KOMIUIEKCHBIX HHKCHEPHBIX
3a/1ay).

4. Ilpoexmuposanue u paspadomxa uHdiCeHepHuIX peuieruti (IPOSKTUPOBAaHUE U pa3paboTKa
WHXEHEPHBIX PEIeHNI KOMIUIEKCHBIX MHKEHEPHBIX 3a/1ay).

5. Oyenxa undiceneprotl OesmenvHocmu (OIICHUBAHHUE PE3yIbTaTOB KOMIDIEKCHON WH)KEHEPHOU
JIESITCIIBHOCTH).

6. Omeemcmeennocms 3a uHdxceHepHbvle peuieHus (OTBETCTBEHHOCTD 3a NPHHATHE HHXESHEPHBIX
PELICHUH [0 YaCTH WM I10 BCEMY KOMIUICKCY HHXKEHEPHOU eI TeTbHOCTH).

7. Opeanusayus undicenepHol oessmenvhocmu (OpTaHU3ALMS YaCTH MM BCETO KOMIUTEKCAa MHXKEHEPHON
JeATENTBHOCTH).

8. Omuxa unosiceneproil deamenvrocmu (BeICHNE HHKEHEPHOU NEATEBHOCTH C COONFOICHIEM
STHYECKUX HOPM).

9. Obwecmsennas bezonacrocms uHMCeHepHOU desimenbHocmu (TOHIMAHUE COMMANBHBIX, KYTbTYPHBIX
1 3KOJIOTMIECKUX TOCIIEICTBUI KOMITIEKCHON MH)KEHEPHOH NEeATELHOCTH, B TOM UHCIIE
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B OTHOIICHUW YCTOWYHBOTO PA3BUTHSA).

10. KommynukabenbHocms 6 uHdiceHepHou oesimenbHocmu (SCHOCTh OOIIEHHS C IPYTrUMH y9aCTHUKaMH
KOMIUTEKCHOM NH)KEHEPHOU IEATENbHOCTH).

11. Obyuenue 6 meuenue eceii scusnu (HeTIPepbIBHOE PO EeCcCHOHATEHOE COBEPIICHCTBOBAHNE,
JIOCTATOYHOE JUTSI OAJIEP)KaHHS ¥ Pa3BUTHUSI KOMITETEHIINH).

12. 30pasomviciue 6 unoiceneprol dessmenvHocmu (PYKOBOICTBO 3IPABBIM CMBICTIOM TIPH BEICHUN
KOMIUTIEKCHOM NWH)KEHEPHOU IESTENbHOCTH).

13. 3axonnocmo u HopmamueHoCmMb UHICEHePHOU desimebrocmu (COOMIOICHUE 3aKOHOIATEIhCTBA U
MIPaBOBBIX HOPM, OXpaHa 370pOBks JII0/IeH 1 obecrieueHne 6e301MacHOCTH KOMIJIEKCHON
WH)KCHEPHOM JIeSITENbHOCTH).

Memodonozuueckan peanuzayus uzpol:

B paMkax TeXHMUYECKOH ONMMIMAABI TIperoyiaraercsi pa3paboTKa KOHIENTYaJbHOTO 3CKH3HOIO HaydHO-
TEXHHMYECKOTO TPOEKTa M €ro NmyonuyHas 3amura. [lo pesynpraTaM 3ammThl dKCrepTHas komuccus Oprkomwurera
omnpenenser [Tobenureneii u [IpuzepoB oauMmnuapsl.

PazpabareiBaeMblii O0OBEKT YYaCTHUKH KOMaH[bl BHIOMPAIOT CAMOCTOSITEIIBHO COBMECTHO C MPEICTaBUTEISIMHU
PYKOBOICTBa Y4eOHOro 3aBelleHMs] M KypaTopaMH OT TEXHHYECKOro YyHHBepcuTeTa. I[IpOoeKThl JOKHBI HOCHTH
IJI00aJIbHBIA XapakTep, ¢ 00M3aTeJbHBIM BKJIIOYEHHEM JJIEMEHTOB PeaATbHBIX KOHCTPYKIHUMH, ¢ BBIMOJTHEHHEM
KJACCHYECKUX MHKEHEPHBIX MPOPaGoTOK MO0 MeXaHHYeCKHM, THAPABIMYECKHM, IHEBMATHYECKHM,
3J1eKTPUYECKHM, XHMHYECKHM, OMOJOrHYeCKHM, WH()OPMAIMOHHBIM, KOMOMHMPOBAHHBIM MWJIM HHBIM THIAM
CHCTEM, YCTPOIiCTB, y3J10B, AeTajeil H TOMY NOA00HBIM 00beKTaM NMPOEKTHPOBAHMS.

[TpoexT momKeH conepaTh MOSCHUTENBHYIO 3alucKy, O(OPMIICHHYIO B COOTBETCTBHM C TpeOOBaHHSIMHU
Oprkomurera urpbl u [IpreMHONW KOMHCCHM TEXHMYECKOro yHuBepcureTa. [losicHWTeNbHas 3ammcka JOJDKHA OBbITh
O(bOpMJ'ICHa B COOTBCTCTBHH C Tpe6OBaHI/I${MI/I, NpeabsABIAEMbIMA K TEXHHUYECKHM JOKYMEHTaAM, U XOpPOLIO
WUTIOCTpUpoBaHa. JlokyMeHTamusi K NPOeKTy He /I0JKHA HOCHTH pedepaTHMBHBINA XapaKTep M IOJIHOCTHIO
OTpa)xkaTh CYTh BBITIONTHEHHOT'O POEKTa, COOTBETCTBOBATh TEXHUUECKOMY 3/IaHHIO U COJEPIKATh Pa3JIeNbl:

BBO/IHYIO YaCTh, B KOTOPOH 0OOCHOBBIBAETCS aKTYaJIbHOCTh TPOEKTA;

HAYYHYI0 4acCTh, B KOTOPOH OOOCHOBBIBAETCSI TEOPETUUECKAs! BO3MOXXHOCTh PEAILHOTO BBIITOJHEHHS ITPOEKTA
1 0030p CYIIECTBYIOLIUX aHAIOI0B WU IIPOSKTOB;

TeXHMYECKYI0 4YacTh, B KOTOPOM BBITIOJNHIETCS ICKM3HBIM KOHCTPYKTOPCKHI MPOEKT pa3pabarhiBaeMoii
CHCTEMBI U BaKHEHILIUX €€ y3JIOB;

TEXHOJOTHYeCKYI0 YacTh, B KOTOPOH IpPEACTABIACTCS KaK TEXHOJOTHsS peaau3alyu pa3padaTbiBaeMOi
TEXHUYECKOW CHCTEMBI, TaK M TEXHOJIOTHS e¢ (DyHKIIMOHUPOBAHUS,;

MaTepuaJoBe4ecKyl0 4YacThb, B KOTOpOH OOOCHOBBIBAETCS BBIOOpP HCIOJIB3YEeMBIX B KOHCTPYKIMH HIH
TEXHOJIOTUYECKOM IIPOLIECCE MAaTEPUAIIOB;

KHOepHETHYECKYI0 YacTh, B KOTOpOH OOOCHOBBIBAeTCS M pa3padaThIBaeTCsl CHCTEMa YIPaBICHHSA WIH
3JIEMEHTHI CUCTEM YNPABIICHUS MIPEACTABIAEMBIM B IIPOEKTE OOBEKTOM;

IKOHOMUYECKYI0 YACTh, B KOTOPOH BBINOJHAIOTCS SKOHOMHYECKHE PACUeThl LEeNecO00pa3HOCTH CO3MaHMS,
(YHKIMOHUPOBAHHUS pa3padaThIBAEMOM CHCTEMBI U €€ KOHKYPEHTOCIIOCOOHOCTH;

IKOIOTMYECKYI0 YacTh, B KOTOPOH OTPa)KaroTCs BOIPOCHI IKOJOTMHM M3TOTOBICHUS M (DYHKIHOHHPOBAHUS
MIPECTABICHHON CUCTEMBI B IPUPOIHOH Cpelie - «OOBEKT - OKPYNKAIOIIUI MUY,

3CTETUKO-IPrOHOMUYECKYI0 YACTh, B KOTOPOH TODKHO OBITH MPEACTAaBIEHO COOTBETCTBHE pa3paOOTaHHOM
CHCTEMBI TPeOOBAaHMSAM OSPrOHOMHKH M 3CTETHYECKOIO BOCHPHATHA pa3padaThIBAEMOro TEXHHYECKOrO PELICHUS B
AHTPOIIOTEHHOMN CPETIE - OOBEKT - UEOBEK;

U Ipyrue pasjesibl, KOTOpble HEOOXOIUMbI YYaCTHUKY MI'PBI JJISI IOJHOTO PACKPBITHS COAEPKAHUS MTPOEKTA.

B 3ammcke MOryT comepKaTbCsl NPUIOKEHHS, B KOTOPBIE BBIHOCSTCS BCIIOMOTATENIbHBIC MaTepuanbl U
COOCTBEHHBIE MPOrPAMMHBIE peATH3AN HAyIHO-TEXHUIECKNX PACUIETOB U aJITOPUTMOB.

IMosicHUTeIbHASL 3aMUCKa JOJKHA COAEPKATh AHHOTALMIO HA PYCCKOM M AHIVIMICKOM s3bIKax (01HA
CTPAHULIA TEKCTA HA KAXKIOM fI3bIKe). AHHOMAUUA HA PYCCKOM A3blKe 00nonHAemca chuckom gpamunui (O.U.O.-
ROHOCMBIO) A8MOPO8 NPOEKMA, HAUMEHOBAHUEM YUEOHO20 3A6€0eHUs, ROORUCAMU PYKOGOOUmMeeil HPOeKma om
YUeOHO020 3a8e0eHUA, YMBEPHCOCHHAA OUPEKMOPOM YUeOHO020 3A8e0eHUA U 3A6ePeHHAs Neuamvlo y4eoHO020
3aeedenus. Ogopmnennsle mamepuansl RPOEKMa 6 6uOe Me3UCO8 00 NEPEO20 mapma 2004, 8 KOMOPOM RPOXOOUMm
uzpa, nooaromca 8 opzkomumem Kongepenyuu «bynyiee TeXHM4eCKOH HAYKH» 01a e€ nyonukauyuu é cOoprHuKe
me3ucoe.

Taxxe obs3aTensHO mpenoctaBieHne B qekanat OAIIn/I0Y matepranaoB MOSCHATENBHON 3aNMCKH U JPYTOH
KOHKYPCHOM TOKYMEHTAIMK O pa3padaThiBAEMOMY MPOEKTY Ha KECTKHX 3eKTpoHHbIX HocuTemsix: RC, RW, DVD-
JACKaX.

[lyOnuynas 3ammra AOMKHA HOCHUTH XOPOIIO OPraHW30BaHHYIO PR-akiuro, 9To Taxke OyIeT OIEeHWBATHCS
9KCTIEPTHBIM KIOpH.

[IpencraBnsieMple Ha 3ammTe TrpaguUIecKHe MaTepHalbl MOI'YT OBITh BBITIONHEHBI KaK Ha OyMaXHBIX H
TUIEHOYHBIX HOCHUTEIISX, TAK U C MCHOJIB30BAHUEM HIICKTPOHHBIX MYJIbTUMEIUHHBIX, ayIHO 1 BUIEO CPEIICTB.

Beictynnenne xomanzap! (He Oosnee 10 desoBeK), ¢ OpraHM3alMOHHOW MOATOTOBKOW K HEMY, HE JIOKHO
npessimath 30 MuUHYT. Bee wieHbl KOMaHABI 00s3aHBI BBICTYIIUTH TI0 MaTepuany pasjena, B KOTOPOM IPUHUMANN
HaunOoJIbIIIee yyacTue Kak pa3pabOTIuKH.
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B my6au4HOM BBICTYINICHMH KOMAHABI PEKOMEHIyeTcsl 2-3 MUHYTHOE NpPeICTABJICHHEe pe3loMe NMPOoeKTa
HA OJIHOM M3 HHOCTPAHHBIX $I3BIKOB (AHIVIMIICKOM, HEMEIKOM, (ppaHIy3CKOM, HTAIbIHCKOM, HMCIAHCKOM,
NMOPTYrajbCKOM, KHTACKOM, SIMOHCKOM, apadckoM, ¢apcu WIH HHOM f3bIKe, KOTOPBIM BJIaJCIOT YJICHbI
KOMAaH/IbI).

Ilo uroram Hy6J'II/I‘lHLIX BLICTyHJ'IeHI/Iﬁ KOMaHJ XHOpU IOABOAUT UTOT'U U BI)I6I/Ipa€T HO6€HI/IT€J’I€I71 OJIMMITHAJIbI.



bnaromapsi akTUBHOI HMH)XKEHEpHOW AEATENBHOCTH 3a IMOCISTHHE YEeTBEPTh BeKa OBLJIO CO3JaHO
MHOTO€, Heo0X0IMMOoe TSl 00ecTiedeHus )KU3HEACATEIbHOCTH U MOBBIIICHUS KayecTBa JKU3HU YelIOBEKa U
obmectBa. B cepennne 80-x romoB XX Beka emie He OblJI0 MOOWMIBHBIX TenedoHoB. Jloau momydann
nH(OPMAIUIO U3 KHUT, TIOCKONBKY He Oblla co3aaHa BceMupHas ceTh Internet. KommbioTep eme He BOIIENT B
Hally MOBCEJHEBHYIO KU3Hb. CeromHs Bce 3TO K HAIIUM YCIIyraM, a TakKe CIIyTHUKOBOE TeJCBHICHHUE U
paano, THOpHIHBIE aBTOMOOWIIM, WCIOJNB3YIOIIME pa3InyHble HMCTOYHWUKMA OSHeprud. Pacmmdposan
TeHETHYECKHI COCTaB MHOTHUX OpPraHM3MOB, IIMPOKO IpuUMeHsercd Ha mnpaktuke aHamu3 JIHK uvenoBeka,
MIPOBOAATCS OIIBITHI 11O KIIOHUPOBAHUIO )KUBOTHBIX. .Ha?)eprle TEXHOJIOTMU UCIOJB3YIOTCA B MECAUIINHE, CD
u DVD cucremax. CBepXMOIIHBIN TENECKOI MO3BOJIHMII PACCMOTPETh JajieKhe TalakKTUKH, UCCIeAOBaHMs Ha
OONBIIOM aJPOHHOM KOJIaiifiepe MPHONM3WIM HAC K pa3rajJke BO3HUKHOBCHHUs Halledl TajlaKTHKU. 3a
MpoIIeNIINe YeTBEpTh BeKa Onaromapsi IesTENbHOCTH WHXKEHEPOB JKHM3Hb YEIOBEUECKOro OOIecTBa
3HAUUTENILHO M3MEHWIACh U cTayia Oosee KoMQopTHOH. ONHAKO CYIIECTBYET €IIe JOCTATOYHO MPodiIeM,
KOTOpBIE CTOST Mepe/1 YeTOBEUECTBOM M TPEOYIOT, B TOM YHUCIIE, WHKEHEPHBIX PEIICHHH.

Hammonanbnas umxenepHast akagemusi CLLIA opranuzoBana criequaibHyl0 KOMHCCHIO DKCIIEPTOB,
KOTOpBIE OMPEICIIIIN TIIaBHBIE TEXHOJIOTMYECKHE 3a/1aui MPUKIIAHOro Xxapakrepa Ha XXI Bek. ITo 3amaun
13 pasHbIX O6HaCTeI>'I HAaYKU 1 TCXHUKU, HO BCC OHHU KpaﬁHe BaXXHBbI JIJId Pa3BUTHUA YC€JIOBCUCCTBA B LICJIOM.

OpaHOI M3 MPUOPUTETHBIX 3aJ]ad IKCIEPTAMH HA3BAaHO 06/71A0C€HUE MEXHOI02Uell MePMOA0ePHO20
cunmesa. AKTyanbHOCTH OINpENeNseTcs TEeM, YTO JHEPreTHYeCKHi BOIMPOC CTOMT KpaiHe ocTpo. 3a
HUCTOYHUKHN OHEPIruM BEAYTCA BOI>'IHBI, BO3HUKAIOT KOH(iJJ'II/IKTI)I MCKIYy TrocyaapCTBaMu. 3amacel
YIIIeBOIOpO/IOB He OeckoHeuHbl. OTpaHWYeHbl 3alachl YPaHOBOTO CHIPBS JUIS HYXKJ SIEPHOU DHEPTETHKH.
Wnyt pazpaboTku B 00JIACTH MCIIOIH30BAHUS AILTEPHATUBHBIX, B TOM YHCJIE BO30OOHOBIISIEMBIX CTOYHHKOB
SHeprum (COJHEYHbIe Oaraper, TeoTepMalibHble, BETPAHBIE JJIEKTpOCTaHIMKU H 1p.). Ho Bce oHH
[IPOUTPBIBAOT NEPCIIEKTUBE TEPMOSAEPHON SHEPIETUKH. Y UEHBIE YK€ HAYUMIIUCh 3aITyCKaTh 3Ty PEAKLIUIO B
BOJIOPOJIHBIX OoMOax, HO emé He MONy4aeTcsl YIpaBJsaTh XOIOM PEaKIUH, YTOOBI MOXKHO ObUTIO Oe30macHo
HCIIOJIB30BAaTh TEPMOSAJACPHYIO DOHEPTHUIO B ITPOMBIIIIJICHHBIX TEIIAX.

Cpenu npuoputeTHBIX 3a7a4 XX Beka axcriepTamMul ObUIO HAa3BaHO yiyuuieHue uH@pacmpyKmypol
20p00os. K xonny XX Havany XXI Beka CcTajio OYEBUJIHO, YTO KPYMHEUIIIME TOPOJIa MUPA 3a]IbIXatOTCA OT
MOTOKa JIIOJeW, MAaIllfH, TOBapoB. A mOTOMy 3Ta mpoOiema TpeOyer He3aMeIUTENbHOTO PElICHMUS.
Heobxomumo co3maTh TaKyl0 CHCTEMY JKH3HEOOECTIEYEHUS TOPOAOB, BKIIIOUAONIYIO B CeOS BOIOIPOBO,
KaHaJM3aIMIo0, AJIEKTPOCETh, Ta30MPOBOJl, TPAHCIIOPT, YTOOBI CAENaTh JKU3Hb HACEIIEHUs B ropojax Ooiee
KOM(OPTHOH B HKOJIOTHYECKOM, SKOHOMHUYECKOM M COITHAIEHOM TITaHaX.

He menee BaxHOI ABIISIETCA MPOOIIEMA UCHONb306AHUA HOBBIX UHDOPMAUUOHHBIX MEXHOI02UIl 8
MeOuyuHcKoul cghepe. boabIIMHCTBO OONE3HEN MPOTEKAIOT HA PAHHHX CTAIUSX HE3aMETHO JUTS YelIOBEeKa.
Kornma oHM BBISBISIOTCS, UX JIEYEHHE CTAaHOBUTCS JIHOO HEBO3MOXHBIM, JTMOO K 3TOMY BpeMeHU Oolle3Hb
ycIieBaeT HaHeCTH HEMONpPaBUMBI Bpel 30POBBIO YeloBeKa. PaHH:IS u TOYHAs NUArHOCTHKA 3a00reBaHUs
SIBJIAFOTCS 3aJIOTOM YCTIEITHOTO JiedeHus. [lepen ya€HpIMu 1 WH)KEHEpaMH CTOWT 3ajladya OCYIIECTBHUTH OoJee
riryOoKkoe BHeIpeHue NHPOPMAIIMOHHBIX TEXHOIOTHH B chepy 37paBooxpaHeHus. Baxkaa pa3paboTka HOBBIX
JIEKapCTB U METOJIOB JIEYSHHS, B TOM YHCJIE C UCTIONH30BAHHEM HAHOTEXHOJIOTHH.

TexHnonoruueckas 3amada — pazeueamsv GUPMYAIbHYI0 peanbHocmb. 110 MHEHHIO YYEHBIX, C
MTOMOIMIBPIO TAKWX TEXHOJOTHUH CTaHeT BO3MOXKHBIM DEIIaTh HEKOTOPHIE 3a7adud B 00JIacTu o0pa3oBaHUS U
oOy4eHHs] JTUYHOCTA TEM WM HWHBIM HaBBIKAM, HX MOXXHO OyAeT WCIONb30BaTh TpPH JICYCHUH
TICUXOJIOTHYECKUX PACCTPOICTB, BOCCTAHABIMBATH MAMSTH H T.JI.

B uucne mepBoouepeHBIX 33724 - yMEHbUeHUe WU NPeKpauieHue eblopoca y2leKuciozo 2aza é
ammocghepy. KoHIeHTpaIusl yrIIEKUCIOro raza B BO3AyXe pacTéT, W JIOASM, OCOOSHHO B TOpOJax, TIe
MIPOMBINIUIEHHBIE M TPAHCIIOPTHBIE BEIOPOCHI ATOTO Ta3a KpailHe BEWKH, CTAHOBUTCS BCE TPyAHEE IBIIIATH,
ydamaroTcsl ciydau 3a0oiieBaHUs OOJNE3HSIMH OpPTraHOB MBIXaHWS: acTMOH, pakoMm I€rkmx. Kpome Ttoro,
HEOOXOAMMO TaKKe YMEHBIIUTh BBIOPOCH a30TOCONEpXKAIUX coequHeHnit B artmocdepy. llog wux
JIECTBHEM pa3pyIIaeTcss O30HOBEIM CJIOHN 3eMIH, U yIbTPadHOIeTOBOE COMHEUHOE H3ITydeHHE, He BCTpedas
COIIPOTHUBJIEHUS B aTMOC(epe, TOXOAUT A0 CAMOU 3e€MITH, BBI3BIBAS «ITAPHUKOBEIH 3(hderT.

AMepuKaHCKasi acCcolMalus HWHXEHEPHOro 00pa3oBaHMs CyMMHpPOBaja OCHOBHBIC IPOOIEMBI
YeJI0BEYECTBA, KOTOPBIE CIIEAYET PEIINTh ¢ ydacTheM hHxeHepoB B XXI Beke, u pas3leinia UX Ha YeThIpe
00J1acTu:

1. Yemoiiuusoe pazsumue yusunuzayuu. IpodGnema ycTOWYNBOTO Pa3BUTHS IMBUITA3AIIHH
CBsI3aHA C YBEIMYCHUEM HACEICHHS 3eMJIM U BO3PACTAHHEM €ro MOTpeOHOCTEH B
HCTOYHUKAX SHEPTHHU, MPOAYKTAX MUTAHUS, TMPECHOU BOjAE. 3eMysl — IMJaHeTa C
OrpaHUYCHHBIMH pecypcaMu. MHkeHepaM crleayer n300pecTH HOBBIE CITOCOOBI



MPOU3BOJICTBA MPOJAYKTOB NMHUTAHMS, HOBbIE TEXHOJOTMU CHAOKEHUS HACEeNeHUs
YHCTOU NUTHLEBOU BOMOM.

2. 300posve uenoeexa. 3MOpPOBLIO UENOBEKa YrpokaroT Oonesnu. HykHbI HMccnenoBaHus u
pa3paboTKku B 00MacTH OHMOMEAWIIMHCKOTO WHXMHUPUHTA, KOTOpBIE OBl
MO3BOJIWJIM  CO3J1aTh  «IEPCOHATU3UPOBAHHYIO MEAUIUHY», PEaU3yIOIyI0
WHAWBUAYaIbHBIA TONXON K TAlMeHTy B BONpPOCax AWATHOCTHKH, IMOIOOpe
JIEKapcTB, orpeeTIeHu N METOJIOB JIedeHuUs c HCTIOJIb30BaHHEM
KOMITBIOTEPU3UPOBAHHBIX KaTAJIOTOB.

3. Yazeumocms uenosexa. Y s3BUMOCTD YEIIOBEKA CBsI3aHa KaK C €CTECTBEHHBIMHU (haKTOpaMu
(3emmerpsiceHusl, HAaBOAHEHHWs, yparaHbl, I[yHaMH), TaK WU C BO3MOXXHBIMH
TEXHOTEHHBIMH  KatacTpodaMH, a TaKkKe C TMPOSBICHHEM TEppPOpH3MA.
HeoOxomuma pa3paboTka HOBBIX TEXHOJOTHM TpeICKa3aHHUs MPUPOTHBIX
KaTaKIU3MOB, OBICTPOro OOHAapyXEHUs Yrpo3 MW  OpraHu3alidi  KOHTP
MEPOIPUATHH, 00ECTIEUNBAIONINX CIIACEHHE JIFOJICH.

4. Yooenemeopennocmsv uenoeeka IHcuzHbl0. Y IOBIETBOPEHHOCTh YENOBEKAa >KU3HBIO
SIBTISIETCSI BBICIIIEH IENbI0 ero MpeObiBaHus Ha 3emiie. BakHO MCmonb30BaTh BCe
TEXHUYECKHE U TEXHOJIOTMYECKUE BOZMOXKHOCTH JUISl TOTO, YTOOBI CJIeNaTh KU3Hb
YyejloBeka KOMQOPTHOW, WHTEPECHOW M pajocTHOH. WHkeHepaMm mpuaercs
MIOTPYIUTHCS !

IIpuopuTteTHble 00J1aCTH PA3BUTHS IKOHOMUKH U HAYYHBIX MCCIeJOBAHMIL:
Poccuiickaa Dedepayus:

1. DHeprodpGeKTUBHOCTH U 3HEPTOcOepEeKEHNUE.

2. SlnepHble TEXHOJIOTHH.

3. KocMuueckue TEXHOIOTHH € YKIIOHOM B TEIEKOMMYHUKAITUH .

4. MeauuuHCKHE TEXHOIOTHH.

5. Crpaternueckue WH()OPMAIIMOHHBIC TEXHOJIIOTUH, BKIIOYAs CO3J[aHHE
CYTIEPKOMITBIOTEPOB U IIPOTPAMMHOT0 0OECIIEUeHNS.

Coeounennsie llImamor Amepuxu:

1. OHeprodgheKTUBHOCTb, sHeprocOepeKeHue, TIPOU3BOICTBO
BO300HOBIISIEMBIX UCTOUHHKOB DHEPTHU

2. Pa3paborkmn B 007aCTH KOCMHYECKHMX HCCIIEIOBaHUN (Ipodiema
TJ100TBHOTO TIOTETIICHHS )

3. HccnenoBanwus B 00TACTH MEAUITUHBI

4. VccnenoBanus B 001acTy GU3NKHA, XUMUH, OUOJIOTHH

BocTrpeGoBaHHbIe MHKEHEPHBIE CIIEMAJBHOCTH OJMzKalero Oyayuiero:

1. Ha nmoupyromme TO3WIMM BBIAAYT UHICEHEPHBlE CHEYUANbHOCHU, C6A3AHHblE C
HPOMBIUTIEHHBIM NPOU3800CME0OM. 3ATIATHBIN KAITUTAN elle TOJIBKO JeNaeT MepBhle MIard 10 BXOXKICHHIO
Ha POCCHICKUIT PHIHOK U TIPHCYTCTBYET B OCHOBHOM TOJIBKO B CTOJIMIIAX M KPYITHBIX TOPOJAX, HO YKe ceidac
BO3HMKAeT OCTpasi HeXBaTKa MpO(EeCCHOHAIBHBIX HHKEHEPOB, TEXHHYECKHX CHEIUAIUCTOB H
PYKOBOIMTENEH CpeAHEro 3BeHa Ha mpou3BoAcTBe. OcoOeHHO OyAeT LEHUTHhCS COYETaHHE TEXHUYECKOTOU
KOHOMHUYECKOTOMITH FOPHIMUECKOr0 00pa3oBaHMs, 3HAHUE aHTIIMICKOTOMITIITIO00T0 IPYTOro eBpOIeHcKoro
s3bIKa. BOCTpeOOBaHHOCTh WH)KEHEPOB - MAapKeTOJOrOB W MEHE/DKEpOB pAacTeT BO BCEX OTPACIX
npoMbIIeHHOCTH. CeronHsi BOoCcTpeOOBaH HE MPOCTO MHXKEHEp, a d()(EeKTHUBHBIA MEHEIKep, 3HAIOLIUH
9KOHOMHKY ¥ MHUPOBYIO KOHBIOHKTYPY, HE MACYIOIHI Mepel] PhIHKOM M YMEIOIIUH TpOOUBATh WH)KEHEPHBIE
UJIeH.

2. Haubonee BoctpeboBaHHbIe Tpodecchu OimKaniiiero Oy yuiero CBsi3aHbl C HAHOMEXHOI0ZUAMU.
Hanorexnomnorun - 3T0 orpomHasi cdepa, KOTOPYIO MOXHO pa3feiuTh Ha TPH YacTH: HPOHM3BOACTBO
MHKpOCXeM, poOOTOB B HaHOpa3Mepax, a TaKkKe MH)KeHepus Ha aToMHOM ypoBHe. Ilo mpornosam, Oymyt
BOCTpPEOOBaHBI BCE CIELMAJIbHOCTH, CBSI3aHHBIE C HAHOTEXHOJOTHUSMH. Y3KE€ SICHO, YTO HAaHOTEXHOJOTHH
OXBaTAT BCe Cdeppl: MAIIMHOCTPOCHHE, KOCMHUYECKHE TEXHOJNOTHH, MHUILEBYI0 IPOMBIILICHHOCTD,
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MEINILIHHY.

3. buoTexHoI0rMHM B HACTOSIIIEE BPEMsI TOBOIBHO LIMPOKO MPUMEHSIOTCS B CEINbCKOM XO3AHCTBE,
r7ie ¢ MOMOILIbI0 TEHHOM WH)XEHEPHH W METOJ0B MUKPOOMOJOrMH TONYy4YaloT TeHHO-MOAW(DUIMPOBaHHBIC
MPOAYKTHI; B MOJEKYJSIPHOM MeOUIMHE, B OModapManeBTUYECKUX MPOU3BOACTBAX U B JPYTHMX OTpacisX.
CriennaJbHOCTH Ha CTHIKE 3JIEKTPOHUKH U OMOTEXHOJOTHH TPeOYIOT OT CHElHaIncTa TIyOOKNX 3HAHUH Kak
B DJIEKTPOHUKE, TaK U B OMOMHKECHEPUH.

4. ConenuajucTbl B 00J1aCTH XMMHH OYyIyT 0COOCHHO BOCTpeOOBaHBI B cepe DHEPreTUKU. YiKe
ceiiyac YEIOBEYECTBO paboTaeT HaJ pa3BUTHEM AIbTEPHATUBHBIX HWCTOUYHMKOB dSHeprum. K 2025 r.
pa3pabOTKN W HCCIIEIOBaHUsI B OOJACTH albTEPHATUBHBIX, SKOJOTMYECKH UYUCTHIX HCTOYHHKOB SHEPTUU
JOCTHTHYT CBOETO THKa - ¥ €3 XMMUKOB 3/1eCh OYy/IeT COBCEM HE 00ONUTHUCH.

5. Cnenuanucrtel B cdepe aJbTEPHATHBHON JHEPreTHKH. 3aackl yIIIEBOJOPOAOB B MUPE BEIIUKH,
HO He Oe3rpaHWuHBL. JHEprus, no0biBacMas U3 BO30OHOBJSEMBIX MCTOYHUKOB, OyIET BBITECHSTH
«HEPTSIHYIO» U «YrolbHYIO». B Ommkaiiiiee BpemMs CHENHATHCTHI [0 aJIbTEPHATUBHON dHEPreTHKe OyayT
BecbMa BOCcTpeOoBaHBL. [IpOM3BOACTBO CONHEYHBIX Oartapeif, NPOWU3BOACTBO KPEMHUS, TJABHBIM
MOTPEeOHTENIEM KOTOPOTO SIBIISIETCS COMTHEUHAs! SHEPTETHKA, BBHITYCK TEPMOIJIEMEHTOB M JPYTHe MPOEKTHI.
Bcem coznaBaeMbIM MpeanpuaTusM NOTPeOyrOTCA KaJIphl - OT YIPABIEHIIEB U HH)KEHEPOB JI0 paboUuuX.

6. Cnenmanuctsl B cdepe sHepreTHkn u IHeprodddexTuBHocTu. [Ipobnema pedunmra
KBaJTU(QHUIIUPOBAHHBIX KaJIPOB SIBJSIETCS YPE3BBIYAHHO OCTPOW Ui COBPEMEHHOH POCCHHCKON SHEPreTHKH.
HexBatka cmenuanncToB ONIyIIaeTcss Ha BCEX J3Tamax — OT TNPOEKTHPOBAHMS [0 WHXXUHUPHHTA,
CTPOUTENHCTBA U IKCIUTyaTallMH YHEPTETHUECKUX O0BEKTOB.

7. CrnenuajucTbl ABHANMOHHO-KOCMUYeCKOro mpoduias. Ad’pokocMHUecKOe 00pa3oBaHUE B
Poccum pazBuBaeTcs yCHeniHo u co3AaeT KaapoBhIi (GyHIAMEHT IS aBHAIIMA U KOCM OHABTHKH - 00JIacTEH,
B KOTOPBIX Hallla CTpaHa MOXKET Cephe3HO KOHKYPUPOBATH C IPYTMMH MHUPOBBIMH JepkaBamu. Ho cipoc Ha
BBIITYCKHHKOB ISl adPOKOCMHUYECKOi cdepbl Toka Oonblie, 4eM MpEJIOKEHHEe Ha pPBIHKE, CYUTAIOT
MIPECTaBUTENH PYKOBOCTBA BEAYIIUX MPOQIIIbHBIX By30B CTPAaHbI

8. CneunuanucTbl 1o 3ejeH0i nHKeHepun. COBMECTHTh YMEHHE CO3JIaTh HCKYCCTBEHHYIO CUCTEMY
Y HE HaBPEIUTh TPUPOJIE — 3TO MPHUOPHUTET HHXKEHepa OyIyIero.

HoBble 001acTH 3HAHUI:

MBp! IpUBBIKIN KIACCH(HUIUPOBATH HAYKY 11O MPUHATHIM JUCHUIUIMHAM: XUMHUS, (GU3HUKa, OHOIOTHS,
acrpoHomus. Ho Hayka, kKak ¥ Becb MHUp, HE CTOMT Ha MECT€ M C KaKIbIM T'OJIOM IOSBJISIOTCS BCE HOBBIE
Hay4HbIE OTPACIH, CBSI3aHHBIE C OCHOBHBIMU AUCLUIIJIMHAMU U IOIIOJTHEHHBIE HOBBIMH OTKPBITHSIMH.

Knuoounamuxka — 3TO OUCLMILIMHA, COYETaromas B ce0e HCTOPHUYECKYI0 MAaKpOCOLHOJIOTHUIO,
9KOHOMUYECKYI0 UCTOPHUIO (KIIMOMETPHUKY), MAaTEMaTHIECKOE MOJIEIHPOBAHUE JONTOCPOUHBIX COLMAIBHBIX
IIPOLIECCOB, a TAKXKE CUCTEMATHU3ALMUIO M aHAJIN3 UCTOPHUYECKUX NaHHBIX. Ha3BaHue mpoMcXOomuT OT MMEHH
rpedeckoil My3sl uctopuu u no33uu Kmno. IIpoie roBopsi, KIMoanHaAMHKa — 3TO MOMBITKA IpeNyraiaTh U
OIMCATh LIMPOKHUE COLHUAJIbHBIE CBS3U HUCTOPUU — U JUIA M3YYEHMS IPOLUIOro, M KaK MOTEHIMAJIbHBIA
crocob mpeackasatek Oynyiiee, HAIPUMEp, AT IPOrHO30B COLUAIBHBIX BOJIHEHUN

Pexomounanmnan mememuka. Ita 00J1aCTh HAYKH TOJIBKO 3apOXKAAETCsI, OHAKO yXKe ceiiuac sCHO,
YTO 3TO TOJBKO BOIPOC BPEMEHM — PAHO WM IO3OHO Yy4Y€HbIC MONydYaT Jydllee NOHUMAaHUE BCeH
YeloBeueckoi Hoocdepbl (COBOKYMHOCTH BCed W3BECTHOH JIOMAM HWHGOpPMAIMH) ¥ TOTO, Kak
pacnpocTpaHeHHe MH(QOpMAalUM BJIMSET Ha NPAKTUYECKH BCE ACIEKTHl 4enoBedeckod xu3Hu. [lomobHO
pexomOunanTHON JIHK, TIe pasnudHbie TeHeTHYecKue MOCIIeqoBaTeIbHOCTH COOMPAIOTCS BMECTE, YTOOBI
cO3JaTh HEYTO HOBOE, PEKOMOMHAHTHASI MEMETHKA U3y4aeT, KaKUM 00pa3oM MEMbl — HJIEH, epelatouecs
OT YeJIOBEKAa K YEIOBEKY - MOIYT OBITh CKOPPEKTUPOBAHBI M OOBEAMHEHBI C JPYTMMH MEMaMH H
MEMEIUIEKCAaMH - YCTOSIBIIMMHUCS KOMIIJIEKCAMH B3aMMOCBSI3aHHBIX MEMOB. DTO MOXKET OKa3aThCs TOJIE3HBIM
B «COLHMAJBbHO-TEPAIIEBTUUECKUX» LENAX, HampuMep, OOppObI C pacHpoCTpaHEHHEM PpAIMKaJIbHBIX U
9KCTPEMHUCTCKHUX HJICOIOTHH.

Buviuucnumenwvnas coyuonozua. Kax u KnmmoanHaMMKa, BBIYUCIUTENbHAS COLMOIOTUS 3aHUMAETCS
W3yYEHHEM COLMANbHBIX SIBICHUH W TeHAeHIMH. LleHTpambHOEe MeCTO B 3TOW AWUCLMIUIMHE 3aHUMAET
HCIOJIb30BaHME KOMIIBIOTEPOB M CBS3aHHBIX C HUMH TexHoJorui obpadorku nHpopmauuu. Koneuno, srta
JUCLMIUIMHA ~ TOJy4YWJia  pa3BUTHE TOJBKO C  TIOABJICHMEM  KOMIIBIOTEPOB W IIOBCEMECTHBIM
pacnpoctpaneHueM uHTepHeTra. Oco0oe BHMMaHHE B 3TOM AMCLUIIMHE YIENSETCS OIPOMHBIM IIOTOKaMm
nHGOPMAaIUK U3 Hallel MOBCEIHEBHOM XHU3HM, HAIPUMEp, MUCbMaM I10 3JEKTPOHHOW MoYTe, TeneOHHBIM
3BOHKaM, IOCTaM B COLMAJIbHBIX CETSAX, MOKYIKaM IO KPEIUTHOM KapTe, 3alpocaM B IMOMCKOBHKAaX M Tak
nanee. Ilpumepamu paboT MOXKET MOCIY)XKUTh HCCIEAOBaHHE CTPYKTYPBl COLMANBHBIX CETEH M TOro, Kak
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4yepe3 HUX paclpocTpaHseTcs HHPOPMAIHsl, UITH K€ KaK B MHTEPHETE BOSHUKAIOT HHTUMHBIE OTHOIICHHS.

Koznumuenaa sxonomura. Kax npaBmiio, 5KOHOMHKA HE CBS3aHA C TPAAULIMOHHBIMHU HayYHBIMU
JUCHMITIMHAMM, HO 3TO MOYKET M3MEHUTBHCS M3-3a TECHOI'O B3aHMMOAEWUCTBHUS BCEX HAYUHBIX oTpaciei. OTy
JUCHUIUIMHY YacTO MYTAaroT C MOBEACHYECKOW HPKOHOMHKOW (M3yUYEeHHEM HAIIEro MOBEIEHHS B KOHTEKCTE
9KOHOMHYECKHX peuleHni). KorHuTuBHas *e 3KOHOMHMKa — 3TO Hayka O TOM, Kak Mbl gymaeM. Jlu
Kongysnn, aBrop Omora o0 3Toii mucuuiuimHe, mnwmer o Heil: «KormutuBHas (wnm (uHaHCOBas)
SKOHOMHKA... oOpaliaeT BHUMaHWE Ha TO, YTO HA CaMOM Jielie TIPOMCXOAUT B pa3yMe ueloBeKa, Korjaa OH
nenaet BbiOOp. Uto mpencrapnser coOoi BHYTpPEHHSSI CTPYKTYpa MPHHATHUS PEIISHHS, YTO Ha STO BIHSET,
Kakyro HH(OpMaIHio B 3TOT MOMEHT BOCIPUHUMAET pa3yM M Kak OHa 00pabaThIBaeTcs, KaKue y 4eloBeKa
BHYTpeHHHE (OPMBI MPEANOYTEHUSI W, B KOHEYHOM CHYETe, KaK BCE ATH IPOLECCH HAXOISIT OTPa’KeHHE B
noBesieHUU?». HbIMH clioBaMH, YUE€HbIE HAUMHAIOT CBOM HCCIIEOBAHMS HAa HU3IIEM, YIIPOLIEHHOM YpPOBHE,
u (HOpMHUPYIOT MHUKPOMOIENH TNPHHIUIIOB HPUHATHS PELICHUI A pa3pabOTKH MOZAEIM MacHTabHOro
HSKOHOMHUYECKOTO MOBeJIeHHs. YacTo 3Ta HayvHas AUCIMIINHA B3aUMOJICHCTBYET CO CMEKHBIMU 00NIACTSIMH,
HaIlpuMep, BBIYMCIIUTENBHON 3KOHOMUKOW WJIM KOTHUTUBHOW HAYKOM.

Keanmosan 6uonozus. ®uszukam yxe 0ojee cTa JeT U3BECTHO O KBAaHTOBBIX 3 dekrax, Hanpumep,
CIIOCOOHOCTH KBaHTOB MCUE3aTh B OJJHOM MECTE U MOSBIATHCS B APYIOM, WJIH )K€ HAXOIUTHCS B IBYX MeCTax
ofHOBpeMeHHO. OJTHaKO Mopa3uTeNbHbIC CBOWCTBA KBAHTOBOM MEXaHUKH IMPUMEHHUMBI HE TOIBKO B (PU3HKE,
HO ¥ B Ouonoruu. Jlydmmii mpumMep KBaHTOBOW OMONOTHH - (POTOCHHTE3: PACTEHUSI U HEKOTOphIE OaKTepHH
WCTIOJIE3YIOT JHEPTHI0 COJHEYHOTO CBETa, YTOObI TOCTPOUTH HYXHBIE UM MOJIeKynbl. OKa3bIBaeTcs,
(oToCHHTE3 Ha CaMOM [ielie OMHpAeTCs Ha IOPAa3UTENbHOE SBIEHHE — MaJIeHbKME MAacChl 3HEPTrUu
«M3y4aroT» BCE BO3MOXKHBIC IYTH JIJIsI CAMOIPHUMEHEHHS, a 3aTeM «BBIOMPAIOT» CaMblil 3((EKTUBHBIN.
Bo3moxuo, mHaBuramus nrtun, myranma JHK w maxe Hame oOOHSHHWE Tak WM HHAYE OMHPAIOTCS HA
KBaHTOBBIE d)PeKThI. XOTs 3Ta 00J1aCTh HAYKH [TOKAa BEChMa YMO3PUTEIbHA U CIIOpHA, YIEHBIE CUUTAIOT, YTO
OHAK/IBI TTOYEPITHYThIE W3 KBAHTOBOW OWMOJIOTMW HAEH MOTYT NMPHUBECTH K CO3JAHUIO HOBBIX JIEKAPCTB H
OnoMHUMeTHYeCKUX cucTeM (OMoMuMMerpuka - emié onHa HOBas Hay4dHas oOJIacTh, TJie OMoJOrmyecKue
CHCTEMBI U CTPYKTYPBHI UCTIONB3YIOTCS IJIs1 CO3IaHUS HOBBIX MaTEPHAIOB M YCTPOHCTB).

Idk3zomemeoponozun. Hapsamy c¢ 53K300keaHOorpagaMu W IK30T€0JIOTaMH, JK30METEOPOJIOTH
3aMHTEPECOBAHbl B U3YYEHUHU MPUPOJHBIX IPOLECCOB, MPOUCXOIAIIMX HA APYIUX IUIaHeTax. Tenepb, Koraa
Omaromapsi MOIIHBIM TeNEeCKOIaM CTaJl0 BO3MOXXHO HW3ydYaTh BHYTPEHHHE IPOIECCHl Ha ONM3NIexamnx
TUTAHETaX M CIIYTHUKAX, SK30METEOPOJIOTH MOT'YT CIIEIUTh 338 UX aTMOC(HEPHBIMHU U TIOTOTHBIMU YCIIOBHSIMH.
IOmmurep 1 CaTypH cO CBOMMH HEBEPOATHBIMH MacIITa0aMH MOTOAHBIX SIBJICHUN — TEepPBbIe KaHAWAATHI IS
WCCIIEIOBAHNH, TaK ke Kak U Mapc ¢ peryJsipHBIMH TBUICBBIMU OypsiIMU. JK30METEOPOJIOTH U3YUAIOT JaKe
IJTAHETHI 3a npenenaMu Hamed ComHedHoH cucTeMbl. M 94To nHTepecHO, MMEHHO OHHM MOTYT B UTOT'€ HAWTH
MIPU3HAKKA BHE3EMHOM JKM3HM Ha IK30IUIAHETaX IMyTEM OOHApyKeHHs B aTMoc(epe OpraHMYECKUX CIIEIO0B
WJIY TIOBBILIECHHOT'O YPOBHSI YIJIEKHCIIOr O Ta3a — MPU3HAKA HHIYCTPUATbHON LIMBUIIA3ALIMH.

Hympuzenomuxa u nympuzenemuxa. HyTpUreHOMHKa — 3TO HU3yYEHUE CIOXKHBIX B3aUMOCBSI3EH
MEeXIy THIIEH W dKCIpecchei TeHoMa. YuéHble, paboTalonme B 3TOH 0071acTH, CTPEMATCS K MOHUMaHHIO
pOJIM TEHETUYECKUX BapUallMil U JUETHYECKUX PEaKLUMA Ha TO, KAK UIMEHHO MUTATEIbHBIEC BEIECTBA BIHSIIOT
Ha reHoM. Epna JeiCTBUTENBHO OKa3bIBAET OrPOMHOE BIUSHUE Ha 3I0POBbE - M HAUYMHAETCA BCE B
OyKBaIbHOM CMBICIIE Ha MOJEKYISIpHOM ypoBHe. HyTpurenHommka paboTaer B 00OMX HaIpaBICHUSIX:
M3ydJaeT, KaKk MMEHHO Halll TeHOM BIIMSET Ha TaCTPOHOMHYECKHE IMPEAINOYTeHNs, U Hao00poT. OCHOBHOM
LENbI0 JUCIUTIINHBI SBISETCS CO3JIaHWE MEPCOHAIM3UPOBAHHOTO MUTAHUS - 3TO HYXXHO U TOTO, YTOOBI
Hallla efa WMJCaNbHO TOJXOMWIA HAIleMy YHHKAJIBHOMY HaOOpy TeHoB. HyTpureHernka wu3ydaer TeHBI
OTBETCTBEHHBIE 32 METa0OJIM3M W yCBOSIEeMOCTh MUINK. HyTpureHeTnka BO3HWKIA HE Ha ImycToM Mmecte. Ee
MOSIBIICHUE OBLJIO TIOATOTOBIIEHO JOCTIDKEHHSAMH mueronorud. llocrmemssisi co3mana  KOJOCCATBHYIO
miaTgopMy, IeTaTu3upoBaB CoOepKaHWE HYTPUEHTOB (OENKH, JXUPBI, YIJI€BOABI, BHTAMHUHBI W T.1.)
NPAaKTHYECKH B KAXKIOM MPOAYKTE NuTaHusa. He MeHee BaKHbI M 3HaHUS 1O BIUSHUIO T[EHOB Ha
pacuieIIeHue W YCBOEGHHUE 3TUX MNPOAYKTOB. [103TOMYy ceronHs MHOrME KIMHUKUA MPEAjaraloT cAenaTh
TeHETUYECKHA aHAIN3, YTOOBI ONPEIENTUTh, KaKas AUeTa MOJAX0IUT KMEHHO BaM.

Cunmemuueckas 6uonocus — 3TO TPOSKTHPOBAHNE W CTPOUTEIHCTBO HOBBIX OHMOIOTHYECKUAX
yacrtel, ycTpoicTB u cucteM. OHa TakKe BKIIOYAeT B ce0s MOJIEPHU3AIMIO CYIIECTBYIOMUX OMOIOTHIECKUX
cucteM JUIsi OECKOHEYHOTO KOJWYECTBAa IIONIE3HBIX MpuMeHeHuil. Kpeiir Berntep, omwH #3 Bemymmx
CIEUAIMCTOB B 3TOM 00nactu, 3asBui B 2008-M romy, 4To OH BOCCO3Jal BEChb T€HOM OakTepUU IyTeM
CKJIEHBaHMs €€ XMMHYECKHX KOMIIOHEHTOB. J[Ba rojma cmycTd €ro KOMaHJa co3Jaja «CHUHTETHYECKYIO
*u3Hb» — Monekynbl JIHK, co3gannbple mpu momomum mudpoBOro Koaa, a 3aTeM HarnedaTaHHble Ha 3D-
NpUHTEpE W BHEAPEHHBIE B KUBYIO Oakrepuio. B panpHelmem OHONOrM HaMepeHbl aHAJIM3UPOBATH
pa3iIuyHbIe TUIBI T€HOMAa JUIS CO3JaHUSl MOJE3HBIX OPTaHM3MOB ISl BHEAPEHHS B TelIO U OMOpPOOOTOB,
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KOTOpBIE CMOT'YT MPOHM3BOANTH XMMHUYECKUE BEIIECTBAa - OMOTOIUIMBO - ¢ HyNs. EcTh Takke uzies co3aaTh
OOpIONLIYIOCS C 3arpA3HEHHSIMHA MCKYCCTBEHHYIO OaKTEpHIO WM BaKLMHBI [T JICUCHUS CEPbEIHBIX OONEe3HEH.
[ToreHunan y 3Toil HAy4YHON JUCHUILIAHBI TPOCTO OTPOMHBIN.

IThacmuxoeas nexmponuka. OOBIYHO SJEKTPOHUKA CBSI3aHa C MHEPTHBIMU M HEOPTaHUYECKHUMU
MIPOBOJTHUKAMH U MOJYIIPOBOJAHUKAMHM BpoJe MeIU U KpeMHusA. Ho HOBast oTpacib 3JEKTPOHUKH HCIIONb3YET
MPOBOAAIINE MOJMMEPHl M TPOBOISAIIME HEOOJBIINE MOJEKYJbl, OCHOBOH KOTOPBIX SBISETCS YITIEPO.
Opranndeckasi dJNEKTPOHHMKA BKJIIOYaeT B ce0s pa3paboOTKy, CHHTE3 M 00paboTKy (PyHKIMOHAIBHBIX
OPraHnvdCCKUX U HCOPraHUYCCKHUX MATCPHUATIOB HAPAAY C pa3BUTUEM IICPEAOBLIX MHUKPO- U HAHOTEXHOJIOTHUH.
[lo mpaBze TOBOpA, STO HE Takas YK M HOBasl OTpacib HayKH, MepBble pa3paOOTKU ObUIM cAeNaHbl elié B
1970-x romax. OmHako cBecTH Bce HapaOOTaHHBIC JaHHBIC BOEAWHO MONYYHJIOCH TOJBKO HENAaBHO, B
YaCTHOCTH, 3a CYET HAHOTEXHOJIOTMYECKOW peBosrouuu. biarogapst OopraHM4ecKOd SJIEKTPOHHUKE y Hac
CKOPO MOTYT TOSBUTBCSI OpraHMYECKWE COJHEYHBIE OaTapeW, CaMOOPraHU3YIOUIMeCs MOHOCIOH B
QJICKTPOHHBIX yCTpOﬁCTBaX 1 OPraHUYCCKHEC NPOTE3bI, KOTOPLIC B IMEPCIICKTUBE CMOI'YT 3aMCHUTH YCIIOBCKY
HOBpe)KI[éHHLIe KOHCYHOCTH: B 6YJIYH16M TaK Ha3bIBAEMBbIC KI/I60pFI/I, BIIOJIHE BO3MOXKHO, 6YILYT COCTOSATH B
OOJIBIICH CTEICHH U3 OPTraHUKH, YeM U3 CHHTETUYCCKUX YaCTeH.

Buviuucnumensnas oéuonozuna. Ecnmu BaM OJMHAKOBO HPaBATCA MaTeMaTHKa M OHWOJIOTHS, TO 3Ta
AUCIUILIMHA KaK pa3 jid Bac. BreraucnurensHas 6I/IOJ'IOI‘I/I$I CTPEMUTCA TMOHATH 6HOHOFI/I‘IGCKI/IG IMpoueCChbl
IMOCPEACTBOM A3BIKA MAaTEMATHKU. 910 B paBHOﬁ CTCIICHU HCIIOJB3YCTCA U JJId APYTIUX KOJMYCCTBECHHBIX
cucreM, HanpuMmep, pusuku U uHGopmatnku. Yuénsie u3 Yausepcutera OTTaBbI OOBICHSIOT, KaK 3TO CTAJO
BO3MOXHBIM:«[To  Mepe pa3BuTHS OHOJOTHYECKOTO MPUOOPOCTPOSHHS W JEKOMY JIOCTYIy K
BBIYHUCIIUTCIIBHBIM  MOIITHOCTSM, OHMOJIOTMM KaK TaKOBOH MPUXOJUTCA OIIEPUPOBATH BC€ OOJIBIINM
KOJIMYECTBOM JIaHHBIM, a CKOPOCTh TONYYaeMbIX 3HAHUM TPH 3TOM TOJNBKO pacTé€r. TakuMm oOpazom,
OCMBICIICHUEC JaHHBIX TCIICPb TpGGyGT BBIYUCINUTECIBHOI'O ITOAXO0/14a. B 10 %€ BpEmMs, C TOUKHU 3pCHUA (1)I/I3I/IKOB
¥ MaTeMaTHWKOB, OWOJOTHS JIOPOCTa JI0 TaKOrO YpPOBHS, KOTa TEOPETUYECKHE MOMENH OMOIOrHMYecKUX
MCXaHHU3MOB MOI'yT OBITH IIPOBEPEHBI SKCIIEPUMCHTAJIBHO. 910 U IIPUBEIIO K PAa3BUTHUIO BBIYHMCIIMTEILHOMN
Ouomnorun.» YdeHsle, paboTaromue B 3TOH 00JaCTH, aHATM3UPYIOT U U3MEPSIOT BCE, HAUMHAS OT MOJICKYI U
3aKaH4YMBas 3KOCUCTEMaMHU.

Heiiponapaszumonozua. Ecnu Bbl 3HaeTe 0 TOKCOIUIa3MaX, B OCHOBHOM JKUBYIIMX B IIPEICTaBUTEISX
ceMelicTBa KOIIAYbUX, HO CIIOCOOHBIX OOUTATh U B APYTUX TEINIOKPOBHBIX, B TOM YHCIIE B JIIOAAX U KpbICax,
TO BBl 3HaeTe M O HeWpomapasuToNoruu. ToT (akT, 9TO y 3THX JKYTKUX Iapa3suTOB €CTh Telepb CBOA
COOCTBEHHass HayuyHas JUCLMIUIMHA, II0Ka3blBa€T, HACKOJIBKO OHHU pAaclIpOCTpaHEHbl B IPHUPOJE.
Mukponapa3utbl OObIYHO H3MEHSIOT IIOBEJCHHE HOCUTEIsl B COOTBETCTBHUM C HYXJIaMH CBOEH
penponyKTHBHON cTparermu. YacTto B Tpollecce ydacTByeT W Tperbs cropoHa. Hampumep, Euhaplorchis
californiensis 3acraBmsier peI0 BHEIIPHITHBATH W3 BOMABI, YTOOBI OOJIOTHBIC NMTHIIBI MOTJIM TOHMAaTh HUX H
cbecTb. BonocsiHble UepBU JKUBYT BHYTPHU Ky3HEUHKOB, M KOT'ZIa HACTAET BPeMsI IIOKUHYTh CBOUX HOCHUTEINEH,
OHU BBIIYCKAalOT B KPOBb HACEKOMBIX LEABIH KOKTEHIb N3 XMMHYECKHX BEIIECTB, BBIHYXAAIOLINN
Ky3HCYHKOB IIOKOHYMTH >KH3Hb CaMOyOMICTBOM, MNpPBITHYB B BOLY. A BOJIOCSHBIE YE€PBHU CIIOKOWHO
YIUIBIBAIOT OT MEPTBBIX «XO35IEBY.

Mememuxa. JIroOol U3 HAC TIPU POXKACHUH, TTOTYIAET «IOAAPOYHBIA HAOOP» - TeHBI U MEeMEI. | eHbl
— TO, YTO HaM BCEM H3BECTHO M MOHATHO. MeMBbl - cBOCOOpa3sHOe XpaHWIMIIE KyIbTYpHBIX KOJOB, KaK B
KOMITBIOTEpHBIX ymmax. Camo CIOBO «MEMETHKa» HE CIy4allHO CO3BYYHO HM3BECTHOMY HaM TEPMHUHY
«TCHETHKa», IIOCKOJIbKY OHO TOBOPUT O Iepegade HHQPOpPMAIUM, TOJIBKO HE OMOJIOTMYEcKOH, a
KyJIbTYPOJIOTHUECKON. BriepBble TepMHH «MeM» ObLT MCHONB30BaH Uil ONUCAHMS MPOLECCOB XPAHEHUS U
pacnpocTpaHeH:us OTAEIbHBIX 3JEMEHTOB KyIbTyphl. ETro BBEN M3BECTHBIH OpPUTAHCKAN YYEHBIM-3TOJIOT H
nomyasipuzatop Hayku Puuapn  Jokua3. Hayka wn3yyaer mnpuuMHBI [POMCXOXKICHHS  MEMOB,
BOCIIPMMMYHMBOCTH JIIOJEH K HUIM U UX PaclpoCcTpaHEHHE.

Heiiposxonomuka. Hayka o ToM, Kak «MO3I IPUHHMMAaeT peuieHus». boppba mpoumsBomuTeneil 3a
KOLLEJIBKU TOKyIaTeled CTaHOBUTCA Bce Ooinee HayyHO oOocHOBaHHOW. Temeps Ha cTagum pa3paOOTKH
NponyKTa K paldoTe NPUBJIEKAIOTCS HE TOJIBKO IICHXOJIOrHW, HO M Hehpodusuomorn. OHM CHUMAIOT U
AaHAJTM3UPYIOT MOKAa3aTeld aKTMBHOCTH MO3ra MOTEHUMAJIbHBIX MOKynaTeied. M yxke Ha Tak Ba)KHO, YTO
TOBOPHT caM 4eloBeK. Beip KII0YeBYIO POSib UTPAIOT MPOLIECCHI, KOTOPHIE IPOUCXOIAT B €r0 MOACO3HAHUHY.
HeiiposkoHoMuYeckre McCiIel0BaHUs MOKa3aiH, YTO B NPUPPOHTAIBHON JOOHOH 30HE KOpPBI T'OJIOBHOTO
MO3Ta €CTh 30Ha NPUHATHS PALMOHAJIBHBIX PEIICHUM, «30HAa CAMOKOHTPOIs». Y TeX, KTO XOpOIIO YMEET
ce0sl KOHTPOJIMPOBaTh, OHAa AKTMBHO palbOTaeT MMEHHO Ha SMouuoHanbHOM (one. Ho Takux monei
BCcTpedaercss HemHoro. HoBas Hayka - HEHpOIKOHOMHMKA - HamlpaBlieHa M Ha TO, 4YTOOBI TMOMOYb
KOPPEKTUPOBaTh MO00HbIE pereHs. OCOOEHHO 3TO BAXKHO JUIS KIMHUYECKHUX IIONOTOJIMKOB, MALIHEHTOB C
OIPENIENEHHBIMH PAaCCTPOMCTBAMHU, KOTOPBIE MOT'YT CIIYCTHTh BCE IEHBIM 3a Yac. Y YeHbIe HAJCIOTCA, YTO UM
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yaacTcsl CHHTE3UPOBATH JIEKaPCTBO, U3MEHSIONIEe XUMHUIO MO3Ta B TOH 00JacTH KOPBI, KOTOpasi OTBeYaeT 3a
cTpemJyieHHe K pucKy. TakuM oOpa3oM OHHM HaydaTcs peryaupoBaTh MPOLECCH UMITYJLCHBHOTO ITPHHSATHS
peuieHui.

Conoyumonozusa. IT0 HOBOE HAMpaBicHUE OMOIOTMYECKUX HCCIIENOBAHUN, KOTOPOE M3ydaeT, KakK
3BydaT KIJIETKH 4enioBeka! B mpomecce cBoell >KM3HM Kak[asl KJIETKa M3JIydaeT HEKWH BOJHOBOW CIIEKTP,
KOTOpBI TIpH  OIpPEACIeHHOW 00paboTke MOXKeT ObITh TpaHC(POPMUPOBAH B 3BYKOBBIE HMITYIIBCHI.
Oxa3zpiBaeTcs, KOr/ia KJEeTKa YMHpaeT, €€ MMITyJbChl MOTYT OBITH HpeoOpa3oBaHbl B MOAOOHE TIIyXOro
60pMOTaHI/ISI Ha HH3KHUX YacCcToTaxX. HOI[ ILCI\/'ICTBI/ICM AJIKOT'OJII KJICTKH 6yKBaJ'II>HO «KpUyaT» Ha CaMbIX
BBICOKHUX TOHAax. 3ByK OT I'€HECTHUYCCKN MOI{I/I(bI/IHI/IpOBaHHBIX KJIICTOK CpaBHUM C IIYMOM, BO3HHUKAIOUIUM B
paanoNpUEeMHHKE, JIOBAIIEM BOJHY. BriepBhie «OCIyIIATEY KIETKH el coTpyaHuK KamudopHuiickoro
yauBepcutera Jpxeiimc Jxum3eBckuii. MccnenoBarenu HaIelOTCs, YTO B HEAATIEKOM OYIIyIIEM WX OTKPBITHSI
IIOMOTI'YT CO34aTh MPUHIHUIIMAJIBHO HOBBIC METOAbBI ANArHOCTUKH. Bnomnne BCPOATHO, YTO «3BYHYAaHUCH KIICTOK
MO3BOJIUT PACIO3HABATh OHKOJIOTMYECKHE 3a00JNIEBAaHUsI HA CaMBIX PAHHHMX CTaJUIX, KOTJa HEayr ele He
CTONIb ONaceH. YUeHbIe TaKKe MEUTAIOT COCTABHUTh «KATaJOT 3BYKOBY», KOTOPBIE M3JAIOT KIETKA Pa3HbBIX
OpraHoOB Ha pa3HbIX 3Tallax JXMW3HU U B Pa3HbIX COCTOSIHUAX.

Cemmaepemuka. Kak «epeceiuTh INCUXMKY» 4YEIO0BEKa U3 €ro CMEPTHOIO OHOJIOrMYeCKOro
TOJIOBHOT'O MO3ra B O€CCMEPTHBII UCKYCCTBEHHBIH «HEMPOKOMITBIOTEPHBIN M03r»? OTBETOM Ha 3TOT BOIPOC
3aHUMACTCSI CEeTTIIEpEeTHKa. A 3TO YXKe MOUYTH MOCIEeTHHWH mar K OeccMepTuio uenoBeka. CeTTiiepeTHKa
MBITAETCS PEIIUTh JIBE OCHOBHBIE 3a]1a4u:

-KaK u3BJedb nHpopMmarmio u3 Mosra (uploading);

-KaK 3arpy3uTh HHPOPMAIUIO B UCKYCCTBEHHBIN HocuTenb (downloading).

CerTiiepeTrKa HINET HOBBbIE HOCHTENHM co3HaHMs 4deioBeka (downloading) u mpemnaraer 1enblii HabOp
TEXHOJOTHUI: OT B)KHMBJIIEHHS YHIIOB B PpasiiMYHbIC YYaCTKHM MO3ra W pEreHepalr HEPBHLBIX KIIETOK 10
YHIpaBJICHUA Napaln30BaHHBIMU MbIINIAMU C IMOMOIIBIO HeﬁpOHMHHaHTaHTOB. Camble CMEJIbIE MEUTHI -
MepeceNnTh JIMYHOCTh YEIOBEKa U3 CTApPEIOIIEro OpraHu3Ma B MOJIOJIONH OHOKIIOH. AKTUBHO OOCYX/IaeTcs U
BOIPOC O TOM, 4YTOOBI TEPEHECTH JHMYHOCTh B KOMIIBIOTEP M CHENaTh TaK, YTOOBI OHA ITOCTOSIHHO
CYIIECTBOBaja B BUPTYaIbHOM MHPE.

T'enomonozua — Hayka o cmexe. 3apomuiack B 70-X Tofax IpOIUIOrO Beka B AMepuke. A ee
ocHoBaTenb, Hopman KasuHc, Bolen B HCTOPUIO KaK «UETOBEK, KOTOPOMY YJIAJIOCh PACCMEIINTh CMEPTHY.
Own ctpagan ot penkoii 6oie3nn cycraBoB. Korma y Bpadel omycTriICh pykd, KasuHC 3aKkphuics B KOMHATE
¥ 4acaMH CMOTpen KoMmenuu. Pesynprar Obin omenomisiomumid. Yepes Hemento y OOIpHOro ucue3nu Ooiu,
Yyepe3 MecsI] OH Hayall JBUTATHCS, a Yepe3 JIBa BEIIIEN Ha padoTy

Bbuonuka (crapa kxak Mup 1 HOBa Kak IIEPBBIA CHET) YepIlaeT BIOXHOBEHNE B MUPE KUBOH TTPUPOIBI
— B OMOJIOTHYECKHX TpoIeccax, (PU3UOIOTHN OPTaHU3MOB, WX MOBeAEHNU. VIMEHHO Mprpo/Ia MOIKUIBIBA €T
YYEHBIM HJEW JUIS HOBBIX MPOAYKTOB. JleBn3 OmoHMKH: «JKWBBIE MTPOTOTHUIBI — KIFOY K HOBOM TEXHUKE).
Briepsrie TepmuH ObUT mcmonb3oBaH Maiiopom Jlkekom Ctumm B 1960 romy Ha kxonrpecce BBC CHIA.
Cerogast OWOHWKA WrpaeT BaXHYI0 pOJIb B Pa3BUTHA MEIOWIIMHBI OYAYIIEro: YYeHbIE COYETaloT
OHMOIOTHYEeCKNe W MCKYCCTBEHHBIE MAaTEpHAIbl, TIPEBpAIllas WX B IOIHOIEHHBIE opraHbl. COBCceM HETaBHO
TpyNIla YY9eHBIX M HWHXKEHEpOB paspaboTana OMOHWYECKHH TJa3, KOTOPHIH TOMOXET BEPHYTh 3pEHHE
OCJIETIIITNM JTFOIIM. [ 71a3 MMIUTaHTHPOBAIM TPYIIE MAIlMEeHTOB, 1 MHOTHE M3 HUX BIIEPBBIC 3a JIECATKH JIET
YBUAETH CBET W OUYEpTaHUs IoJeld. AKTHBHO pa3BHUBaeTCI ¥ HOBas OTPacib OHOMENUIIUHBI —
pereHepatuBHag meaunrHa. OHa OCHOBaHA Ha MIPHHIIAIIAX BOCCTAHOBIICHUS (PYHKIIUN WM CTPYKTYp TKaHEH
u opranoB. Hambonee nHTEpecHOE HampaBlieHHE — 3TO OMONPUHTHHT. YUYeHble pabOoTaloT HAJ TEM, YTOOBI
HayaTh Me4YaTraTth OpraHbl Ha «OOBIYHOM» mpuHTepe. [locMoTpHuTe pOiHK, U BHI MOiMeTe, KaK MPOUCXOIUT
ATOT YAMBUTEIHHBIA BO BCEX CMBICIIAX MPOIIECC.

«Hej10BEK 310 S3BYUYHUT 10paAo» U CO3JaHHbIC UM
TBOPCHHUA TOJ/I?KHbI ObIThH HACAJIbHDbI



