HUKETOPOJICKUI TOCYJAPCTBEHHBIN :FEXHI/I‘IEC!(I/Iﬁ YHUBEPCUTET
umenu P.E. AIEKCEEBA (®PEJEPAJIbHBIN OIIOPHBIM YHUBEPCHUTET)

TEXHUYECKOE 3A/IAHUE
Ha IpoBeieHre TexHuueckor ommmmnuaasl 2018-2019 yue6HOM Toay
Tema:
«TexHUKA U TEXHOJIOTHH OJId 9€¢JI0BCKA.

Nuxenep - muaupyoimas npodeccusi 0yaymero»

ObpaszosamenbHO-HAYUHbIE UHCHIUNLY LB - YUACHIHUKU:

- MHCTHUTYT SIIEPHON SHEPTeTHKU U TexHN4YecKor Gpusnku — UADuT® (nupexTop, K.T.H., JOIEHT XpoOocToB Alek-
cannp Esrensesuu);

- MHCTHUTYT PaIMOICKTPOHUKH U HHPOpMAIMOHHBIX TexHosornid — UPUT (qupekrop, A.T.H., npodeccop MIKUHBKOB
Anexcannp Banepuesny);

- HHCTUTYT 3JeKTpodHepreTuku — MHIJI (aupekTop, K.T.H., noueHT JlappenkoB Auapeit bopucosuy);

- MHCTUTYT (PU3HKO-XUMHUUECKHUI TEXHONOTHI 1 MarepuaioBenenus — UOXTuM (mupekTop, 1.X.H., mpodeccop Marry-
nesud XKanna BiaguMupoBHa);

- HHCTHUTYT NPOMBIIIICHHBIX TEXHOJIOTHI MammmHOCTpoeHus - UIITM (aupexTop, A.T.H., mpodeccop [Tano Anekceit
IOpreBmu);

- HHCTUTYT TpaHcHopTHbBIX cucteM — UTC (qupektop, K.T.H., goueHT TymacoB AHTOH Binagumuposuy);

- MHCTUTYT 3KOHOMHKH U yrpasienus — UHOY (nupexrop, 1.¢.-M.H., nmpodeccop Mursiko Cepreii Hukonaesuy);

- Ap3amacckuii nonutexunueckuit UHCTUTYT — ATIW pumman HI'TY (aupekrop, K.T.H., noueHT ['1e6oB Bragumup
Bnanumuposuy);

- JI3epkunckuit noaurexuudeckuit naeruryt — AN dumman HI'TY (aupexrop, k.T.H., noueHt Kazannes Oner Ana-
TOJIbEBHY).

Koopounamoput uzpui:

- [Ipopekrop 1o y4eOHOM paboTe, K.T.H, goneHT Mpamkun EBrennii ['ennanpeuy,

- lexaH (akynpTeTa JOBY30BCKOI MOATOTOBKU M JOTIOJIHUTEIIFHBIX 00pa30BaTENbHBIX yCIyT, K.T.H., IOLEHT bymryesa
Mapuna EBrenneBHa,

- HavanbHuK YTIpaBiaeHUs! HAY9HO-MCCIIEAOBATENECKIX M HHHOBAIIMOHHBIX PadoT, 3aciTy>KeHHbIN paOOTHHK BBICIICH
mkonsl Poccmiickoit @enepannm, [loueTHbIi paboTHIK Hayku U TeXHUKA P®, 1.1.1H., mpodeccop bemskor Brmagumup
Buxroposuu.

HlIxkonwl, 1uyeu, cumnazuu u opyzue yuacnmHuku uzpsl. Bee xenaromue.

Komnemenyuu gpopmupyrouwjueca y yuacmuuka uzpol:

TpeOoBaHus K KOMIETEHIIUSM HHXXEHEPOB CHOPMYIHPOBAHBI TAKMM 00pa3oM, YTO MOTYT PUMEHSTHCS B BbI-
MIOJIHEHUH Pa3JIMuHbIX BUJIOB PA0OT HE3aBUCHMO OT O0JIACTH CHELMATM3alnK HHKeHepa. TpeOoBaHUs K KOMIIETEHIIMAM
BKJIFOUAIOT KaK MpogecCHOHabHbIC (aHAIHU3 3a/ad, POBE/ICHUE HCCIIE0BaHU, IPOSKTUPOBAHUE, OLIEHKA HHXKECHEP-
HOH JIESITeIbHOCTH), TaK ¥ IMYHOCTHBIE HaBBIKM (KOMMYHHKAIS, COOJIOICHNE KOeKca MPOPeCcCHOHANBHON STHKH,
MOHMMaHHE OTBETCTBEHHOCTH MHKEHEpa Mepest 00IIECTBOM).

TpeboBanus K KOMIETCHIUSAM yYaCTHUKOB JIEJIOBON UIPHI:

1. Ilpumenenue ynugepcanvhvix snanuii (001aaHNe MUPOKHUMHU U TITyOOKMMH NMPUHIMITHATIBHBIMH 3HA-
HUSIMU M YMEHHE UX UCTION30BaTh B KAUYECTBE OCHOBBI IS IPAKTHUECKOI HHKEHEPHOU
JIESITEILHOCTH).

2. [lpumenenue noxanvHuix 3nanuti (00JIaIaHNE TEMH K€ 3HAHUSMU M YMEHHE UX UCIIOJIb30BaTh B IIpaK-
THUYECKOH JIESITEILHOCTH B YCIOBUSX CIIEIM(UUECKOIN FOPUCAMKIINHT).

3. Ananus undicenephuix 3a0ay (ITIOCTAHOBKA, MCCIIEI0OBAHUE U aHAJIM3 KOMILIEKCHBIX HHXEHEPHBIX 3a-
Jaq).

4. Ilpoexmuposanue u pazpabomxa unxicenepuvix peuwienuti (IPOSKTUPOBAHKE U pa3padOTKa HHKEHEP-
HBIX PEIICHUH KOMIUIEKCHBIX HH)KCHEPHBIX 3a71a4).

5. Oyenxa undceneprnoii dessmenvhocmuy (OLIEHUBaHUE PE3yIbTATOB KOMIIJIEKCHON MH)XKEHEPHOH 1es-
TEJILHOCTH).

6. Omeemcmeennocms 3a undicenepHule peuietus (OTBETCTBEHHOCTD 3a MPUHITHE WH)KEHEPHBIX pelle-
HUH TI0 YaCTH WK 110 BCEMY KOMIUIEKCY WHKEHEPHOU IS TEIbHOCTH).

7. Opeanusayus undicenepnoli desmenvhocmy (OpTaHU3AIMS YaCTH HIIH BCETO KOMIUIEKCAa HHKEHEPHON
JESITEIILHOCTH).

8. Omuxa unsceneprnoil desmenvrocmu (BeACHUE HHXCHEPHOM ICSITEIBHOCTH C COOTIOICHHUEM dTHYE-
CKHX HOPM).

9. Obwecmeennas 6ezonacnocmo undCeHepHou desimenbHocmu (IOHNMaHUE COLUAIIBHBIX, KyJIbTYPHBIX
1 9KOJIOTHYECKUX TIOCIIEICTBUI KOMIIJICKCHON MH)XEHEPHO e TeIbHOCTH, B TOM YHCIIE
B OTHOIICHWW YCTOWYHMBOTO PAa3BUTH).



10. Kommynuxabenrvbrocmo 6 uniceHepHol desimeibHocmu (ICHOCTh OOIICHHUS ¢ APYTUMH YYaCTHUKAMHU
KOMITIEKCHOW WHXEHEPHOU JeATSITLHOCTH).

11. Obyuenue 6 meuenue gceti scuznu (HEPEepHIBHOE MPO(HECCHOHATTLHOE COBEPIICHCTBOBAHKE, JOCTa-
TOYHOE JJIS TIOACPKAHNS ¥ Pa3BUTHA KOMIICTEHITHN).

12. 30pasomsiciue 6 unsicenepHoli deamenvHocmu (PyKOBOACTBO 3IPaBbIM CMBICIIOM TIPH BEJCHUU
KOMIUIEKCHON MH)KEHEPHOH e TeIFHOCTH).

13. 3akonrocmob u HOpmamusHOCMb UHIICEHEPHOU OessimenbHocmuy (COOTIOICHIE 3aKOHOIaTEIbCTBA 1
NIPaBOBBIX HOPM, OXpaHa 3/I0POBbS JII0/IEH 1 oOecrieueHre 6€30MacHOCTH KOMILIEKCHON
WH)KEHEPHOU JIeSITENbHOCTH).

Memoodonozuueckas peanuzayusa uzpul:

B paMkax TeXHHYECKOH OJIMMIIMAIbI IPEAINoJaraeTcsi pa3padoTKa KOHLENTYaJbHOTO 3CKM3HOTO HAYYHO-
TEXHMYECKOTO MPOEKTa W ero mybnuyHas 3amuTa. [lo pesynpraTtaM 3aIiuThl SKcepTHAs komuccus OprkoMHuTeTa on-
penensier [lobenuteneii u [lpu3epoB oauMIuamb.

Pa3pabarsiBaeMbIii 00BEKT YIACTHUKH KOMAHIBI BEIOMPAIOT CAMOCTOSTEIFHO COBMECTHO C IPEACTABUTEILSIMH
PYKOBOJZICTBA YYE€OHOTO 3aBENEHHS W KypaTOpaMH OT TEXHHYECKOTO yYHUBepcuTeTa. [IpOeKTHI NOJKHBI HOCHTH TIIO-
OaJBHBIN XapakTep, ¢ 00513aTeIbHbIM BKJIIOYEHHEM JIEMEHTOB PeaJbHbIX KOHCTPYKIHUIA, ¢ BHIMOJTHEHHEM KJac-
CHYECKHUX MHKEHEPHBIX MPOPadoTOK M0 MeXaHHYeCKUM, THAPABINYECKHM, THEBMATHYECKUM, YJIEeKTPUYECKHM,
XHMHYEeCKHM, 0HOJO0THYeCKHM, HH(POPMALMOHHBIM, KOMOMHMPOBAHHBIM HJIM MHBIM THIIAM CHCTEM, YCTPOMCTB,
Y3J10B, AeTajlell M TOMY NOA00HBIM 00beKTaM NPOCKTHPOBAHMS.

[TpoekT nomKeH cojepikaTh MOSICHUTEIbHYIO 3alUCKY, O(OPMIICHHYIO B COOTBETCTBHH ¢ TpeOoBaHusmMu Opr-
KOMHUTETa Urpbl U [IpreMHOI KOMHCCHH TEXHUUECKOTO YHHBepcuTeTa. [losicHUTeNnbHas 3an1cKa 10JbkHa ObITh 0(hopM-
JICHa B COOTBETCTBHHU C TPEOOBaHHUSIMHU, NPEIbIBISIEMBIMI K TEXHUUECKHM JIOKYMEHTaM, H XOPOILIO WILTIOCTPUPOBaHA.
JlokymMeHTanMsl K MPOEKTY He A0JI’KHA HOCUTH pedpepaTUBHBII XapaKTep U NOJHOCTHIO OTPAKaTh CYTh BBHIIOJIHEH-
HOTO TIPOEKTA, COOTBETCTBOBATh TEXHHICCKOMY 3aJJaHUIO U COACPIKATh pa3iebl:

BBOJHYIO YaCTh, B KOTOPOf 0OOCHOBBIBAETCS aKTyallbHOCT IIPOCKTA,

HAY4YHYI0 4aCTh, B KOTOPOH 00OCHOBBIBACTCS TEOPETHUECKAsi BO3SMOKHOCTD PEATbHOTO BBHITIOJTHEHHUS MPOCKTa
1 0030p CYIIECTBYIOIINX aHAJIOTOB IIIH IIPOSKTOB;

TeXHHYECKYI0 YaCTh, B KOTOPOH BBIMOJHICTCS 3CKU3HBIN KOHCTPYKTOPCKHH MPOEKT pa3padaThIBacMOM CHC-
TEMBI U BAKHEHIITNX €€ y3JI0B;

TeXHOJOTHYECKYI0 YacTh, B KOTOPOIl MPEACTAaBISECTCS KaK TEXHOJOIUs peali3aluy pa3padaTsiBaeMOi TexX-
HUYECKOI CHCTEMBI, TaK U TEXHOJIOTHUS ¢ (pyHKIMOHUPOBAHHUS;

MaTepuaIoBeTIeCKYI0 YaCTh, B KOTOPOil 000CHOBBIBAETCSl BHIOOP MCHOJB3YEMBIX B KOHCTPYKIHUHU WIIN TEX-
HOJIOTHYECKOM IIPOIIecce MaTepHalIOB;

KHOEPHETHMYECKYI0 4acTh, B KOTOPOH OOOCHOBBIBAaETCS M pa3pabaThIBaeTCS CHCTEMa YIPABICHUS WM dJe-
MEHTBI CHCTEM YIIPaBJICHHUS MIPEJICTABISEMBIM B TIPOEKTE 00BEKTOM;

IKOHOMHUYECKYI0 YaCTh, B KOTOPOH BEHIMOHSAIOTCS SKOHOMHYECKHE PacyeThl [eNeco00pa3sHOCTH CO3MaHUS,
(YHKIMOHUPOBAHUS pa3padaThiBaeMOM CUCTEMBI U €€ KOHKYPEHTOCIIOCOOHOCTH;

IKOJOTHYECKYH) YACTh, B KOTOPOH OTPaKaIOTCS BOIPOCHI SKOJIOTHH HM3TOTOBIICHUS U (PYHKIHOHHUPOBAHHS
MIPECTaBICHHOW CUCTEMBI B IPUPOIHOM Cpefie - «OOBEKT - OKPYKAFOIIUH MUADPY;

3CTETHKO-IPTOHOMHYECKYI0 YaCTh, B KOTOPOU NTOJDKHO OBITH NPEICTAaBICHO COOTBETCTBHE Pa3paOOTaHHOM
CHUCTEMBI TPeOOBAHUSAM 3PTOHOMHUKH M 3CTETHUIECKOTO BOCIIPHATHS pa3padaTHIBAEMOr0 TEXHHYECKOTO pPEIICHUS B aH-
TPOIIOTEHHOM Cpefie - «OOBEKT - UETOBEKY;

U Apyrue pa3aeibl, KOTOpble He0OOXOUMbI YYaCTHHUKY UTPBI IS TIOJIHOT'O PACKPBITHS COAEPIKAHUS ITPOEKTA.

B 3ammcke MOTyT colepkaTbCsi MPUIOKEHHs, B KOTOPbIE BBIHOCSATCS BCIIOMOTATENIbHbIE MaTepualbl U cOOCT-
BEHHBIE TIPOrPaMMHbIE Pean3alii HAyYHO-TEXHHYECKUX PACUETOB U aJITOPUTMOB.

IMosicHuTe/IbHASI 3aMMCKA JO0JKHA CO/IEPKATh AHHOTALMI0 HA PYCCKOM M aHIJIMHCKOM si3bIKax (0gHa
CTPAHMLA TEKCTA HA KAXKAOM fI3bIKe). AHHOMAyus na pyccKkom A3viKe 0onoansemcsa cnuckom gamunui (O.U.0.-
HOJIHOCHbIO) A8MOPOE NPOEKMA, HAUMEHOBAHUEM YUEOHO20 3A6E€0eHUs, NOONUCAMU DYKOBOOUmeeil RPOeKma om
YUebH020 3a8e0eHus, ymeepHcOCHHAA OUPEKMOPOM YUedH020 3a6e0CHUA U 3A6EPEHNHAA NEUAmbI0 YUeOH020 3a6ede-
Hus. Ogopmaennvie mamepuanvl NPOEKMA 6 6UOE Me3UCO8 00 NEPBO20 MAPMA 200d, 8 KOMOPOM RPOXOOum uzpa,
nooaiomes 6 opzkomumem Kougepenyuu «bynyuee TeXHU4eCKOl HAYKM) 014 €€ nydauxayuu ¢ cOoOpHuKe me3u-
coe.

Taxke o0s3aTenbHO npeaoctasieHue B AekaHaT O/AITu/I0Y maTepuanoB NOSCHATENHHON 3aITUCKU U APYTOH
KOHKYPCHO# TOKYMEHTAIlMK 0 pa3pabaThiBaeMOMY MPOEKTY Ha KECTKHX 3JIeKTpoHHbIX Hocuressix: RC, RW, DVD-
JTICKaX.

ITyOnuunast 3amura J0DKHA HOCHTH XOPOIIO OpraHu30BaHHYI0 PR-akmmio, 9To Takke OyAeT OICHHBATHCS
9KCTIEPTHBIM XKIOPH.

IpezncrapnsieMble Ha 3amKTe rpadHuecKie MaTepHasbl MOTYT ObITh BBIMIOJHEHBI KaK Ha OYMaKHBIX U ILICHOY-
HBIX HOCHUTEIISIX, TAK M C UCIOJIb30BAHUEM 3JIEKTPOHHBIX MYJIbTUMEIUHHBIX, ayIH0 U BHJICO CPEJICTB.

Brictymuienue komass! (He Oonee 10 4emoBek), ¢ OpraHU3aIMOHHON MMOITOTOBKON K HEMY, HE JIOJDKHO TIpe-
Beimath 30 MuHyT. Bee uneHbl KoMaHABI 00s3aHBI BBRICTYIHTH [0 MAaTepHay pas3jeiia, B KOTOPOM MPHHUMAIU Hau-
Ooublliee yqacTHe KaK pa3paOoTUHKH.

B nmy0u4HOM BBICTYIICHHM KOMAH/bI PEKOMEHAYeTcs 2-3 MUHYTHOE NpeACTaBJICHHE pe3loMe IPOeKTa



Ha OTHOM M3 MHOCTPAHHBIX A3LIKOB (aHI‘J’IHﬁCKOM, HEMEIIKOM, (l)paHIIYSCKOM, HTAJIbAHCKOM, HCIAHCKOM, IIOPTY-
rajbCKoOM, Kl/lTaﬁCKOM, SAAIMIOHCKOM, apaﬁcm)M, q)apcn HJIA HHOM SI3bIKE, KOTOPBIM BJIAA€I0T YICHDbI KOMaHIlLl).

ITo uroram myONMUIHBIX BBICTYIUICHUH KOMaH/I )KIOPH TTOIBOANUT UTOTH U BEIOMpaeT moOeauTesei OIMMITHAIEL.



brnaronapst akTHBHOI MHXKEHEPHOI AEATENBHOCTH 32 MOCIEAHUE YeTBEPTh BeKa OBLIO CO31aHO MHO-
roe, HeoOXoIUMOe ISl 0OecTIeueHHs )KU3HEeITEIIbHOCTH M MOBBIIICHHUS KAa4ecTBa JKU3HM YeJIOBEKa M 00-
mectBa. B cepenune 80-x rogoB XX Beka emle He OblI0 MOOWIBHBIX TenedoHoB. Jlroau noxydanu uadop-
MaIMIO U3 KHUT, IOCKOJIBbKY He OblLTa co3/aHa BceMupHas ceTh Internet. KoMmbioTep elie He BoIIeN B HaIIy
MOBCEAHEBHYIO XM3Hb. CEroiHs BCe 3TO K HAIIMM YCJIyraM, a TaKKe CIIyTHHKOBOE TEJIEBUACHHUE U PAAMO,
ruOpuaHbIe aBTOMOOWIN, MCIOJIB3YIOUINE Pa3JIndHble MCTOYHUKH 3Hepruu. PacmmdpoBaH reHeTndeckuit
COCTaB MHOTHX OPraHM3MOB, LIMPOKO IMpUMeHseTcs Ha nmpakTuke aHanu3 JJIHK genoseka, mpoBoaaTCs OmBI-
THI 110 KJIOHUPOBAHUIO )KMBOTHHIX. JlazepHble TexHONIOTHH UCTIONB3yI0TCs B Meaunuae, CD u DVD cucre-
Max. CBEpXMOLIHBIH TEIECKOI MO3BOJIMII PACCMOTPETh AAJIEKHE TraJaKTHKH, UCCIICA0BAaHNS Ha OONBIIOM aj-
POHHOM KoJulaiiiepe NpUOIM3UIN HAC K pa3raJke BO3ZHMKHOBEHHS Halleil rajJakTHKH. 3a MpOLICIINE YeT-
BEpTh BeKa Onarogaps AEATeNbHOCTH HHXCHEPOB KH3Hb UEIOBEUECKOro OOIIeCTBa 3HAYUTEIBHO U3MEHH-
machk U ctana 6onee KoMpopTHOI. OMHAKO CYIIECTBYET €Ile JOCTATOYHO MPOOJIeM, KOTOPBIE CTOSIT Mepesn
YeJIOBEYECTBOM U TPEOYIOT, B TOM YHUCIIE, MH)KEHEPHBIX PEIICHUH.

HanmonansHas unxenepHas akagemus CLIA opranuzoBasa crienyanbHYyI0 KOMUCCHIO 3KCIEPTOB,
KOTOpbIE ONPEAETIUIIH TIIaBHbIE TEXHOJOIMUECKHE 3alaul PUKJIafHOoro xapakTepa Ha XXI Bek. D10 3agaun
13 pa3HbIX 00JacTeil HAyKU U TEXHUKHU, HO BCE OHU KpaiHe Ba)KHBI ISl Pa3BUTUS YEJIOBEUECTBA B LIETIOM.

OpnHOM U3 MPUOPUTETHBIX 3a]a4 AKCHEPTAaMU HA3BAHO 0671A0C€HUE MEXHO102Uell mepMOoA0epHO20
cunme3a. AKTyaJbHOCTb OINpPEIEACTCS TeM, YTO SHEPreTHUIeCKUi BOIPOC CTOUT KpailHe ocTpo. 3a UCTOU-
HUKHU SHEPTUHU BEAYTCS BOMHBI, BO3HUKAIOT KOH(QIMKTHI MEXIY TOCYAapcTBaMH. 3amachl YIieBOJOPOAOB HE
OeckoHeuyHbl. OTpaHUYEHBI 3a1achl YPAHOBOTO CBHIPbS JJISL HYXKJ sAepHON sHepreTuku. Uayt pa3paboTku B
06J'IaCTI/I HCIIOJIb30BaHUA aJIbTCPHATUBHBLIX, B TOM YUCJIC BO300HOBJISIEMBIX UCTOYHHKOB OHEPTHUU (COHHC‘I-
HbIe OaTapeu, reoTepMalibHbIE, BETPSHBIC IEKTPOCTAHIMM U Ap.). Ho Bce OHM MPOUTpPHIBaIOT MEPCIIEKTUBE
TEPMOSIIEPHON SHEPTETUKH. YUEHBIE YK€ HAyUWJINCh 3aIyCKaTh 3Ty PEaKIHIO B BOAOPOIHBIX OoMOax, HO
emé He MOoJyYaeTcs YIPaBIATh XOJ0M PeaklrH, YTOOBI MOKHO OBbLIO 0€30IacHO HCIIONB30BaTh TEPMOsIIEp-
HYIO SHEPTUIO B IPOMBIIIICHHBIX LEJSX.

Cpenu npropuTeTHBIX 3a7ad XX Beka skcrepTaMu ObITO Ha3BAHO yayuuieHUe UH@PPacmpyKmypol
20poooe. K xonny XX nHavany XXI Beka cTajio 04eBHJIHO, YTO KpyMHEWIINEe ropoja MHUpa 3aJbIXaloTCs OT
MOTOKA JIF0/Iel, MalllvH, TOBApOB. A TOTOMY 3Ta pobiieMa TpedyeT He3aMeNIMTeIbHOTO pemeHns. Heobxo-
IMMO CO3J1aTh TaKylO CHCTEMY KM3HE0OECIeUeHUsI TOPOAOB, BKIIOYAIOIIYIO B ce0s1 BOIONPOBO, KaHAIN3A-
IIUIO, AJIEKTPOCETh, ra30IIPOBO/], TPAHCIIOPT, YTOOBI CAeIaTh KU3Hb HACENIEHUS B Topojax Oonee KoMpopT-
HOM B 9KOJIOTHYECKOM, IKOHOMHUYECKOM M COLMATHHOM IIIaHaX.

He meHee BakHOH siBiIsieTcs poOIeMa UCHONBb306aAHUA HOBLIX UHBHOPMAUUOHHBIX MEXHOI0ZUL 6
MeOuyuHckou cghepe. bonbMHCTBO 0OJI€3HEH NMPOTEKAIOT Ha PAaHHUX CTAAMSAX HE3aMETHO JJIsl YesIOBeKa.
Korna oHM BBISBISIOTCS, UX JICUSHUE CTAHOBUTCS JINOO HEBO3MOXKHBIM, JTHOO K 3TOMY BPEMEHHU 00JIe3Hb yC-
NeBaeT HAaHECTH HEIONIPaBUMBIN Bpe[l 37J0POBBIO YeIOBeKa. PaHH:S 1 TouHas iMarHocThka 3a00eBaHus SIB-
JISIIOTCS 3aJI0IOM yCIIEeHIHOro jeuyeHus. llepen y4€HpIMU M MH)KEHEpaMH CTOMT 3aJada OCYLIECTBUTH Oosee
riy0oKoe BHeJpeHHe HHPOPMAaIMOHHBIX TEXHOJOTHH B cepy 3apaBooxpaHeHus. BaxkHa pa3paboTka HOBBIX
JICKApCTB U METOAOB JICYCHUA, B TOM YUCJIC C UCII0JIb30BAHUEM HAHOTEXHOJIOTHH.

TexHonornveckas 3a1ada — pazeueams eUPMyaibHyl0 peaibHocms. 110 MHEHHIO YYEHBIX, C TIOMO-
IIBI0 TAKMX TEXHOJIOTHI CTaHET BO3MOXKHBIM peIllaTh HEKOTOPBIE 3aJ]aui B 00JIACTH 00pa30BaHUs U 00yde-
HUA JTUYHOCTH TEM HWJIM MHBIM HaBBIKAM, UX MOXHO 6y11eT HCIOJIBb30BaTh NPH JICUCHUU TICUXOJOTHYCCKUX
paccTpoiicTB, BOCCTaHABJINBATh NaMsITh U T.J.

B uncne nepBoouepenHbIX 3a/1a4 - YMEHbUICHUE UMW NPEKPaujenue 8blopoca y2ieKuciozo 2a3a 6
ammocehepy. KoHleHTpaIMs YIIEKUCIIOTo Ta3a B BO3IyXe PacTéT, U JIOJSIM, OCOOEHHO B TOpojiax, TAe Mpo-
MBILUICHHbIE W TPAaHCIOPTHBIE BBIOPOCHI 3TOrO rasa KpaiHe BEJHMKH, CTAHOBHUTCS BCE TpyIHEE IbIIATH,
y4amaroTcs ciydan 3a0oneBaHus 00JIe3HSIMU OPTaHOB JbIXaHUs: aCTMOH, pakoM JErkux. Kpome toro, HeoO-
XOJIUMO TAaK)K€ YMEHBIINTHh BBIOPOCH a30TOCOAECPKANINX coeauHeHuil B atMocdepy. Ilox ux neiictBuem
paspyiaercsi 030HOBBIH CJIOM 3eMJIH, H YIbTPa(HOIETOBOE CONIHEUHOE M3ITyUeHHE, HE BCTpedast COMPOTHB-
neHus B atMmocepe, TOXOINUT 10 CAMOH 3eMJTH, BBI3BIBAs «IIAPHUKOBBIN 3 (hexT.

AMepurKaHCKast acCOIHAIsl HHKEHEPHOTO 00pa30BaHUsI CYMMHPOBaia OCHOBHBIC IMMPOOJIEMBI Yeio-
BEUYECTBA, KOTOPBIC CIIEyeT PEIIUTh ¢ ydacTueM HHKeHepoB B X XI Beke, U pa3jenuiia ux Ha 4eTbipe obnac-
TH:

1. Ycmoiiuueoe pazeumue uyusunuzayuu. [IpodiemMa yCTOWIUBOTO Pa3BUTHS ITUBHIN3AINH
CBsI3aHa C YBEIIMYCHUEM HaceJleHUs] 3eMJIM ¥ BO3pacTaHHEM ero MmoTpedHoCTel B
HMCTOYHMKAX SHEPrUH, MNPOAYKTAX MUTAHUS, IPECHOU Boje. 3emiid — IUIaHETa ¢
OTpaHWYCHHBIMU pecypcamu. MHXeHepaM cieayeT M300pecTd HOBBIE CIIOCOOBI



MIPOM3BOACTBA MPOAYKTOB MUTAHUs, HOBBIE TEXHOJOTHMH CHAOXEHHS HaCeleHUS
YUCTOU MUTHEBOU BOJOM.

2. 300posbe uenoeexa. 3N0pPOBBIO UeNIOBEKa yrpokaroT Oone3nu. HykHBI mccnenoBaHus U
pa3paboTKu B 0671acTH OMOMEIUIIMHCKOTO WHXXKUHUPUHTA, KOTOPBIE OBl MO3BOJIH-
JU CO3JaTh «IIEPCOHATM3UPOBAHHYIO MEIUITUHY», PEATH3YIONIyI0 WHIANBUIYalb-
HBIA TIOX0 K MAIFEeHTy B BOIIPOCaX AMArHOCTHKH, MMOAOOpE JIEKapCTB, OIpee-
JICHUW METOJIOB JICYCHUs C MCIOJIb30BAaHHEM KOMITBIOTEPHU3MPOBAHHBIX KaTallo-
TOB.

3. Yazeumocms uenosexa. Ys3BUMOCTH YeNOBEKa CBsI3aHA KaK C €CTECTBEHHBIMU (hakTopamu
(3emuieTpsiceHus, HAaBOJAHEHUS, yparaHbl, IlyHaMH), TaK U C BO3MOXKHBIMH TE€XHO-
TeHHBIMU KaTacTpodaMH, a TaKKe ¢ MpOosBIeHHEeM Teppopu3ma. Heobxomuma
pa3paboTKa HOBBIX TEXHOIIOTHH MpeACcKa3aHUs MPUPOAHBIX KATaKIU3MOB, OBICT-
poro oOHapy:KeHHsI YIpo3 W OpraHM3alfii KOHTP MEPONPHUITHH, 00eCcTIednBar0-
IUX CIIACEHUE JOJEH.

4. Y0oenemeopeHHOCHb YeN06eKa HCU3HbIO. Y TIOBIETBOPEHHOCTh YENIOBEKA JKM3HBIO SIBIIS-
eTCsl BBICIIIEH IEeNbI0 ero mpeOrBaHus Ha 3emiie. BakHO MCIOIR30BaTh BCE TEX-
HHUYCCKHUEC W TCXHOJIOTHMYCCKUE BO3MOXXHOCTU JIsI TOIO, ‘ITO6I)I cacjaaTb XKHU3Hb
YenoBeka KOM(GOPTHOW, WHTEPECHOW W pamocTHOH. MHxeHepaM mpuaeTcs 1o-
TpyauThCA!

IIpuopuTeTHBIE 00J1ACTH PA3BUTHA IKOHOMUKH M HAYYHBIX HCCIETOBAHMIA:
Poccuiickaa @edepayusn:

1. DHeprodpPeKkTHBHOCTH U dHEProcOepeKeHHE.

2. SImepHble TEXHOIOTHH.

3. KocMuueckue TeXHOJIOTHU C YKIOHOM B TEIEKOMMYHHUKAIHH.

4. MeanuuHCcKUe TEXHOJIOTHH.

5. Crparermueckne WH(GOpPMANMOHHBIE TEXHOJOTHH, BKIIOYAs CO3TaHHE
CYIEPKOMIIBIOTEPOB H MPOTPaMMHOT0 00ecIeueHHS.

Coeounennvie Illmamor Amepuxu:

1. DHeproadhekTHBHOCTD, dHEprocOepeKeHre, MPOU3BOACTBO BO30OHOB-
JSIEMBIX UICTOYHUKOB YHEPTUU

2. Pa3paboTku B 00JIACTH KOCMHYECKHX HCCIEeNOBaHMM (IIpobieMa IIio-
0abHOTO MMOTETUICHS)

3. UccnenoBanus B 001aCTH MEIUIHEI

4. UccnenoBanus B 001acT GU3HUKH, XUMUW, ONOIIOTHH

BOCTpeﬁOBaHHLIe HHKCHEPHbIC CIICHUAJIBHOCTH OIMIKalero 6y}1yn1er0:

1. Ha nuaupyromue NO3UIMN BEIUAYT UHIMCEHEPHbIE CREYUANbHOCTU, C6A3AHHbIE C NPOMBIULIEH-
HbIM Npou3600cmeom. 3anaHbIA KalUTall elle TOJbKO JeNaeT MepBble IIark MO BXOXKAECHHIO HA POCCHM-
CKHUI PBIHOK U IPUCYTCTBYET B OCHOBHOM TOJIBKO B CTOJIMLIAX M KPYIHBIX TOpOaX, HO yXke ceiiuac BO3ZHUKA-
€T OCTpasi HeXBaTKa Npo(ecCHOHATBHBIX HHXEHEPOB, TEXHUUECKUX CIICIHAINCTOB U PYKOBOAMUTENIEH Cpel-
HETro 3BeHa Ha mpou3BojcTBe. OCOOEHHO OyleT LEHNTHCS COUETaHHE TeXHHYECKOTOW 3KOHOMUYECKOTOMIIH
IOPUANYIECKOTO 00pa30BaHMs, 3HAHUE AHIVIMHCKOTOMIMIIOO0TO JAPYyroro eBponenckoro s3bika. Boctpebo-
BaHHOCTH WH)XEHEPOB - MAPKETOJIOTOB U MEHEXKEPOB PACTET BO BCEX OTPACISIX MPOMBILIIEHHOCTU. CerotHs
BOCTpeOOBaH HE MPOCTO MHXKEHED, a 3)HEKTUBHBIN MEHEPKEP, 3HAIOIINH S3KOHOMHUKY U MUPOBYIO KOHBIOHK-
TypY, HE TACYIOIHNH Mepe]l PhIHKOM M YMEIOUTHI MPOOHBAaTh HHKEHEPHBIE UJIEH.

2. HauGonee BocTpeOoBaHHbIE MTpodeccuu OmmKaniero Oyaymero CBI3aHbl C HAHOMEXHOI0ZUAMU.
HanotexHonoruu - 370 orpoMHas cdepa, KOTOpyI0 MOXKHO Pa3lesiuTh Ha TPH YaCTH: MPOU3BOJICTBO MUKPO-
cxeM, poOOTOB B HAHOpa3Mepax, a TaKkKe MHKEHepHs Ha aTOMHOM ypoBHe. [1o mporrosam, O0yayT BocTpebo-
BaHBI BCC CIICIIMAJIBHOCTHU, CBA3AHHBIC C HAHOTCXHOJIOTUAMH. Vixke SICHO, YTO HAHOTCXHOJIOTUN OXBATAT BCC
ceprl: MAIIMHOCTPOEHHE, KOCMUUECKHE TEXHOJIOTUH, MUILEBYIO HPOMBILUIEHHOCTD, MEIUIIUHY.

3. buoTexHo0rNM B HACTOsIIEE BPEMs JOBOJBHO IIUPOKO MPUMEHSIOTCS B CEITLCKOM XO3SHCTBE,
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I/Ie C TIOMOINBI0O TEHHON HH)KEHEPUH M METOJO0B MHUKPOOHMOJIOTHH IOMydYaloT TeHHO-MOAU(DHUIIMPOBaHHBIC
MPOJYKTHI; B MOJEKYJISIPHON MeIuIuHe, B OnodapMaleBTHUECKIX MPOU3BOJCTBAX U B JIPYTHX OTPACIIIX.
CrienianbHOCTH Ha CTHIKE 3JICKTPOHUKU U OMOTEXHOJIOTHH TpeOyIOT OT crielaircTa TIyOOKUX 3HAHUN Kak
B DJICKTPOHHUKE, TaK U B OMOMHKECHEPHH.

4. CneumnajucTbl B 00JIaCTH XMMHHU OyayT 0COOEHHO BOCTpeOOBaHHI B chepe SHEpreTHKH. YiKe
ceifiuac 4yemoBe4ecTBO pabOTaeT HajJ Pa3BUTHEM ajbTePHATHBHBIX MCTOYHHUKOB 3Hepruu. K 2025 r. paspa-
OOTKHM M HCCIIEIOBaHUS B OOJIACTH AbTEPHATHBHBIX, YKOJIOTHYECKH YHCTHIX MCTOYHHKOB YHEPTHUH JOCTHI-
HYT CBOETO IHKa - U 0e3 XUMHUKOB 37IeCh OyJIeT COBCEM HE 0OOOUTHCH.

5. Cnenunanuctsl B cdepe ajlbTepPHATUBHON IHEPreTHKHU. 3arackl yriIeBOJOPOIOB B MUPE BEITHKH,
HO He Oe3rpaHWYHBl. DHEprus, JoObIBacMas U3 BO30OHOBISEMBIX MCTOYHUKOB, OYIET BBITECHATH «HE(TS-
HYIO» U «yTOJbHYIO». B Onmkaiiniee BpeMsi CIIEHMANKCTBI O albTEPHATHBHOW SHEpreTuke OynyT BechbMa
BocTpeOoBaHbL. [IponM3BOACTBO COMHEUHBIX OaTapeil, MPOU3BOACTBO KPEMHHSA, TJIABHBIM ITOTPEOHUTENEM KO-
TOPOTO SBJISIETCS COTHEYHAsI SHEPTETHKA, BBIITYCK TEPMOIJIEMEHTOB U APYTHe MPOeKTh. BeceM co3aaBaeMbiM
NPEANPHUITHAM MOTPEOYIOTCS KaAPHI - OT YIPABICHIECB U HHKEHEPOB 10 PabOYHX.

6. Cnenuanuctol B cepe 3HepreTHKd u HeproddgdexrtuBHocT. [Ipodiaema nedunura KBaau-
(hUIMPOBAHHBIX KAIIPOB SIBISICTCS YPE3BBIYANHO OCTPON TSI COBPEMEHHOM pOCCHIiCKOHN »HepreTuku. He-
XBaTKa CIICHUAJIMCTOB OIIYIIACTCA Ha BCCX 3TallaX — OT MPOCKTUPOBAHUA N0 MHKUHUPUHIA, CTPOUTCIILCTBA
Y DKCIUTyaTaliy YHEPTeTUIECKUX 00BEKTOB.

7. CnenuajaucThl aBHAMOHHO-KOCMHYeCKOro nmpoduis. AdpokocMuieckoe obpaszoBanue B Poc-
CHH Pa3BHBAETCS YCIICUIHO M CO3JAeT KaapOBBI (yHIAMEHT JAJIsl aBHAIlMM U KOCMOHABTHKH - O0JIacTeid, B
KOTOPBIX Hallla CTpaHa MOXKET CePhe3HO KOHKYPUPOBATh C JAPYT'MMH MHPOBBIMHU jAepkaBamu. Ho crnpoc Ha
BEIITYCKHUAKOB IS a9POKOCMHYECKOU c(hephl TToKa OO0IIbIIe, YeM MpeaioKeHNe Ha PHIHKE, CYUTAIOT peCcTa-
BUTENM PYKOBOJICTBA BEAYIIUX NPOQHIBHBIX BY30B CTPAHBI

8. CneuuanucTbl Mo 3ej1eH0i nHKeHepruu. COBMECTHTh YMEHHE CO3/1aTh HCKYCCTBEHHYIO CHCTEMY
¥ He HaBPEAUTh IPUPOJIE — 3TO MPUOPHUTET MHXKEHEpa OyAyIIero.

HoBkIe 001acTH 3HAHMIA:

MBI IpUBBIKIH KTaCCU(UIMPOBATh HAYKY TIO MPUHATHIM TUCIUILTAHAM: XUMUS, (U3HUKA, OHOIIOTHA,
actpoHoMusi. Ho Hayka, Kak U Becb MUp, HE CTOUT Ha MECTE U C KaXKIBIM T'0JIOM TOSBIIAIOTCS BCE HOBBIE Ha-
YUYHBIE OTPACIIY, CBSI3aHHBIE C OCHOBHBIMU JIUCIIMIUIMHAMHM U JIOTIOJTHEHHbIE HOBBIMU OTKPBITHSIMHU.

Knuoounamuka — 3T0 TUCUUIUIMHA, COYETAIONIas B ce0€ UCTOPUUECKYI0 MaKPOCOIHOJIOTHIO, KO-
HOMHYECKYIO HCTOpHI0 (KIMOMETPUKY), MaTeMaTHYEeCKOEe MOJCIHPOBAHHE JOJITOCPOYHBIX COIHAITBHBIX
MPOIIECCOB, a TAK)KE CHCTEMATH3allMI0 M aHAIN3 UCTOPUYECKUX JaHHBIX. HazBaHue MPOUCXOAUT OT UMEHH
rpedeckoid My3bl uctopun u 1mo33un Kmmo. IIpoie roBops, KirognHaAMHUKa — 3TO TOIBITKA MIPEIyraiaTh U
OIMHCATh IIUPOKUE COIMATBHBIE CBSI3M UCTOPHH — W ISl U3YYEHUS MPOILIOTO, U KaK MOTEHIUAIBHEIA CII0-
co0 mpeacka3arh Oyayiiee, HapuMep, U MPOTHO30B COIMATLHBIX BOJTHEHUIH

Pexomobunanmuan mememuka. I1a 00JIaCTh HAYKH TOJIBKO 3aPOKIAETCS, OJIHAKO yXkKe ceiddac sICHO,
YTO 3TO TOJHKO BOMPOC BPEMEHU — PAHO HJIU TO3THO YUEHBIE MONTydaT JIydlliee MOHNMaHue BCeil uenoBede-
cKoil Hoocepsbl (COBOKYITHOCTH BCcel M3BECTHOM JIFOJIM HH(GOpPMAIIMN) U TOTO, KaK paclpoCTpaHeHUe HH-
(dhopMaIuu BIIMSET Ha MPAKTUUYECKH BCE aCIEKThl YeoBeuecKor xku3Hu. [logodHo pexomOunantaoi JTHK,
TJIe Pa3InYHble TeHETUYECKHE MOCIIe0BATENIbHOCTA COOMPAIOTCS BMECTEe, YTOOBI CO3/IaTh HEUTO HOBOE, pe-
KOMOMHAHTHAsi MEMETHKA N3y4aeT, KaKUM 00pa3oM MEMbI — HJIEH, MTEPEIAIOIIHeCcs OT YeIOBEKa K YEIIOBEKY
- MOTYT OBITh CKOPPEKTHPOBAHBI M OOBEAMHEHBI C APYITMMH MEMaMH U MEMEIUIEKCAMHU - YCTOSBIIMMUCS
KOMIUIGKCAMH ~ B3aUMOCBSI3aHHBIX ~MEMOB. OJTO MOXET OKas3aTbCsi IIOJIE3HBIM B «COLHMAIIBHO-
TepaneBTHYECKUX» LIETISIX, HapuMep, 00PbObI C pacIpOCTPaHEHUEM PaIUKAIBHBIX U SKCTPEMHUCTCKUX UIE0-
JIOTHH.

Buiuucnumenwvnan coyuonozua. Kax v KmmoguHaMuKa, BEIYACIUTEIbHAS COIHMOIOTHS 3aHIMAETCS
W3yYCHHEM COLMAJIbHBIX SIBICHUA M TeHIeHUMH. LleHTpambHOE MECTO B 3TOM JUCHUIUIMHE 3aHUMAaeT HC-
MOJIb30BaHUE KOMITBIOTEPOB U CBSI3aHHBIX ¢ HUMHU TEXHOJIOTHH 00paboTky nHpopMmanuu. Konedno, sta juc-
IUILTAHA TIOJYYWIa Pa3BUTHE TOJILKO C TOSIBICHHEM KOMIBIOTEPOB M IIOBCEMECTHBIM PaCHpPOCTPAHECHHEM
uHTepHeTa. Ocoboe BHUMaHHUE B 3TOW ITUCHMIUIMHE yJeNseTcs OrPOMHBIM NOTOKaM MH(OPMAalUU U3 Hallel
MOBCEAHEBHOM KHU3HHU, HAIIPUMED, MHUCbMaM M0 JIEKTPOHHOM MoYTe, TeIeQOHHBIM 3BOHKAM, [TI0OCTaM B COLIH-
QIBHBIX CETSX, MOKYIKaM M0 KPEeJUTHOW KapTe, 3ampocaM B IMOMCKOBHUKAX M Tak jgainee. [Ipumepamu pabot
MOJKET TIOCITYXKHUTh HCCIIEJ0OBAaHHE CTPYKTYPbI COIUANBHBIX CETEH M TOT0, KaK Yepe3 HUX PaclpoCTPaHIeTCsI
nHOPMALUS, WK K€ KaK B UHTEPHETE BO3HUKAIOT WHTUMHBIC OTHOIICHHS.

Koznumuenaa sxonomura. Kak mpaBmio, 5)KOHOMHKA HE CBA3aHA C TPAJAWIMOHHBIMH HAyYHBIMU



JUCLUIUIMHAMU, HO 3TO MOXET U3MEHUTHCS U3-3a TECHOI'O B3aUMOJIEWCTBHSI BCEX HAYUHBIX oTpaciell. OTy
JUCLUIUIMHY 4acTO IYTalT C MOBEICHYSCKONH SKOHOMMKOHM (M3y4eHHEM HAILlero IOBEJCHHUS B KOHTEKCTE
SKOHOMHMYECKHX pelieHuil). KorHutuBHas ke 5KOHOMHKa — 3TO HayKa O TOM, Kak Mbl gymaeM. Jlu Komnmay-
31171, aBTOp OJiora 00 3TOM AMCHUILINHE, MUIIeT 0 Hell: «KoruntuBHas (Mim GUHAHCOBAs) SKOHOMHKA. .. 00-
palaeT BHUMaHUE Ha TO, YTO HA CaMOM JieJie IPOMCXOANT B pa3yMe 4YelloBeKa, KOrJa OH JenaeT Boioop. Uto
IPEeACTaBisIeT cO00i BHYTPEHHSS CTPYKTYPa IPUHSTHS PELICHUs], YTO Ha 3TO BIMSET, KaKyl HH(GOpPMALUIO B
3TOT MOMEHT BOCHPMHHMMAET pa3yM M Kak oHa oOpabaTbIBaeTcs, KaKHe y 4eJOBeKa BHYTpEeHHHE (OPMEI
MPEINOYTEHHs U, B KOHEYHOM CYETe, KaK BCE 3TU IPOLECChl HAXOAAT OTpaXeHHE B NoBeAeHUU?». HbIMU
CJIOBaMH, y4EHbIE HAUMHAKOT CBOM MCCJIEIOBAHUS HA HU3ILIEM, YIPOLUIEHHOM YpOBHE, U ()OPMHUPYIOT MUKPO-
MOJIEJIN PUHLIMIIOB NPUHSITHS PELICHUH Ui pa3paboTKU MOAETH MacIiTaOHOTO SKOHOMHYECKOTO TOBEC-
Hus. Yacto 3Ta HaydHas AMCUUIUIMHA B3aUMOJICHCTBYET CO CMEXHBIMU OONACTSIMH, HAPUMED, BHIYHUCIIH-
TEJIbHOI 5KOHOMUKOW MY KOTHUTUBHON HAYKOM.

Keanmosan 6uonozusn. ®uzukam yxe 0oliee cTa JeT U3BECTHO O KBAaHTOBBIX 3(dekTax, Hanpumep,
CHOCOOHOCTH KBaHTOB McUe3aTh B OJTHOM MECTE H MOSBIATHCA B APYT'OM, MJIH KE HAXOAUTHCS B IBYX MECTax
oJHOBpeMeHHO. OIHaKO MOpa3UTEIbHbIE CBOMCTBA KBAHTOBOM MEXAHUKU IIPUMEHUMBI HE TOJIBKO B (DU3UKE,
HO U B Omomyoruu. Jlydmmmii mpuMep KBaHTOBOM OMOJOTHH - (DOTOCHHTE3: PACTEHUS M HEKOTOphIE OaKTepHH
WCTIONB3YIOT SHEPTHIO COJNIHEYHOI'O CBETA, YTOOBI MMOCTPOUTH HYXHBIE UM MoJeKyinbl. Oka3biBaeTcs, GOTO-
CHHTE3 Ha CaMOM JeJie ONMPAETCA Ha MOPA3UTEIbHOE SIBICHHE — MAaJICHPKHE MAacChl SJHEPTHH «U3Yy4aroT»
BCE BO3MOJKHBIE ITyTH AJISI CAMOIIPUMEHEHUS, a 3aTeM «BBIOMPAOT» caMblil 3 peKkTrBHBINA. Bo3MoxkHO, Ha-
Buranus ntull, mytauuu JJHK u naxke Hamie o00oHSHUE Tak MM MHAYE OMUPAIOTCS HA KBAHTOBBIE d((EKTHI.
Xots1 T2 00JIaCTh HAYKH [TOKA BECbMa YMO3PHUTEIbHA U CIIOpHA, YUEHBIE CUUTAIOT, YTO OJJHAX/IBI MTOYEPITHY-
ThI€ U3 KBAHTOBOW OMOJIOTMH MJEH MOTYT IPUBECTU K CO3IAHHUIO HOBBIX JIEKAPCTB U OMOMHMETHYECKUX CHC-
TeM (OMOMHUMeTpHKa - emé OJHa HOBas HaydHas 00JacTb, Te OMOJIOrMYeCKHe CHCTEMBI M CTPYKTYpPBI HC-
TMIOJIB3YIOTCS IJIs1 CO3/IaHMsI HOBBIX MaT€pHaIOB U YCTPONCTB).

Ik3omemeoponozuna. Hapsany c sk300keaHorpadaMu M 3K30T€0JIOTaMH, SK30METEOPOJIOTH 3auHTe-
pecoBaHbl B H3y4YE€HHH MPUPOTHBIX MPOLECCOB, MPOUCXOIIMX HA IPYyTuX IiaHeTax. Temneps, korga 0iaro-
Japsi MOIITHBIM TeJIECKOIaM CTajlo BO3MOKHO M3ydaTh BHYTPEHHHE MPOIECCHl Ha OJIM3JIekKAIUX [TaHETax U
CIYTHHKaX, 3K30METEOPOJIOTH MOTYT CICIUTh 332 UX aTMOCQEPHBIMH U MOTOJHBIMH YCIOBUsIMH. FOmHTep 1
CaTypH CO CBOMMH HEBEPOSATHBIMH MacIITabaMH HOTOAHBIX SIBICHUNA — IEpBble KaHAWIATHI AJIST UCCIIEAO-
BaHWIA, TaK e Kak 1 Mapc ¢ peryJsipHbIMH MbUICBBIMHA OYpsIMU. DK30METEOPOJIOTH H3YUaIOT JAaXe TJIaHETh
3a npeaenamu Hameil CoHeuHOM cucTembl. M 4To HHTEpECHO, IMEHHO OHU MOTYT B UTOT€ HAWTH NMPU3HAKU
BHE3EMHOH JKM3HU Ha JK30IUIaHeTaxX MyTEM OOHapyKeHHs B aTMocdepe OpraHMYecKHX CIIEIOB MJIM IOBBI-
LIEHHOTO YPOBHS YTJIEKUCIIOTO ra3a — MPU3HaKa HHAYCTPUAIBHON IMBUIN3ALIH.

Hympuzenomuka u nympuzenemuxa. HyTpureHOMHKa — 3TO H3y4YEHHE CIOXKHBIX B3aHMMOCBS3EH
MEXIy MUILEH M 3KcIpecchel reHoma. YuéHble, paboTaroniue B 3TOH OOJIACTH, CTPEMSTCS K MOHMMAaHHIO
pOJIM TEHETUYECKHUX BapHallUi U AUETUYECKUX PEAKIMH Ha TO, KAK IMEHHO MHUTATEIbHbIE BEIECTBA BIUSAIOT
Ha reHoM. Ena eficTBUTENHHO OKa3bIBa€T OIPOMHOE BIUSHHE Ha 3J10pPOBbE - M HAUMHAETCS BCE B OyKBasb-
HOM CMBICJIE Ha MOJIEKYJISIpHOM ypoBHe. HyTpureHomunka paboraer B 000MX HalpaBlICHHSX: M3Y4aeT, KaKk
MMEHHO Halll FTeHOM BIIMSIET Ha TaCTPOHOMHYECKHE MPEINOYTEHUs, 1 Ha000poT. OCHOBHON LIENBIO ANUCLHII-
JIUHBI ABJSETCS CO3JlaHUE MEePCOHAIN3UPOBAHHOTO MUTAHMS - 3TO HYXKHO JJIS TOTO, YTOOBI HAallla efa Hje-
ILHO TIOJIXOJIUIIA HAIeMy YHUKAIbHOMY Habopy reHoB. HyTpHureHeTHKa M3ydaeT TeHbl OTBETCTBEHHBIE 32
MeTaboIM3M M yCBOsSeMOCTh nuiy. HyTpurenernka Bo3HHMKIA He Ha mycToM mecte. Ee mosiBneHue ObuL1o
MOJATrOTOBJIEHO JOCTIDKCHUAMH AueTonoruu. IlocnenHsst co3nana KoJOCCAIbHYIO IUIATGOpMy, JeTaIu3upo-
BaB CoOJIepXKaHue HYTPUEHTOB (OENIKH, )KUPBI, YIIIEBObI, BATAMUHBI U T.J.) IPAKTHYECKU B KaXKJIOM MPOAYK-
Te nutanus. He MeHee BaXKHBI U 3HAHKA 110 BIUSHUIO T€HOB Ha PACILEIUIEHHE U YCBOGHUE 3THUX IPOAYKTOB.
[TosTOMY ceromHs MHOTHE KJIMHUKH HPEAaratoT clesaTh TeHETUYECKUI aHalli3, YTOOBI ONpeeInTh, KaKast
JMeTa MOIXOAUT UMEHHO BaM.

Cunmemuuyeckas 6uono2us — 3T0 MPOSKTUPOBAHUE M CTPOUTEIHCTBO HOBBIX OMOJIOTMUYECKHX Yac-
Tel, ycTpolcTB M cucteM. OHa TaKKe BKIIIOYAET B ceOSI MOACPHU3ALMUIO CYLIECTBYIOMIUX OMOJIOTHYECKHX
cucTeM il OECKOHEUHOTO KOJIMYeCTBa TMOJIe3HbIX puMeHeHni. Kpelir Bentep, onH U3 Belymux crenua-
JUCTOB B 3TOM 00acTH, 3asBmi B 2008-M roty, 4To OH BOCCO3/1)I BeCh TEHOM 0aKTEepPHU MyTEM CKIICHBAHUS
€€ XMMHUYECKUX KOMIIOHEHTOB. J[Ba rosa CIycTs €ro KOMaH/a CO3/ala «CHUHTETHUYECKYIO KU3Hb» — MOJIe-
kynel JIHK, co3nannbie npu momomy nudpoBoro Koja, a 3aTeM HaneyaTaHHble Ha 3D-npuHTepe 1 BHEAPEH-
HBIE B )KMBYIO OakTepuio. B manmpHeiimem OMOI0TY HaMEPEHB! aHAIM3UPOBATh Pa3IMYHbIE TUIIBI T€HOMA IS
CO3/IaHUS TOJIE3HBIX OPTaHU3MOB TSI BHEAPEHUS B TeJIO U OMOPOOOTOB, KOTOPBIE CMOTYT MPOU3BOIUTH XH-
MHUYECKHE BElIeCTBA - OMOTOIUIMBO - ¢ HylsA. EcTh Takke uaes co3gars OOpIOLIyIOCS C 3arpA3HEHUSIMH HC-
KYCCTBEHHYIO OaKTepHIO WM BAaKIIMHBI JJIsl JICYEHUsS] CepbE3HBIX OonesHel. [loTeHIMan y 3TOH Hay4YHOM
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JUCLUIUIMHBI IPOCTO OTPOMHBIH.

Ilnacmuxoeas nexmponuka. OObIYHO 3JEKTPOHUKA CBSI3aHA C MHEPTHBIMU M HEOPraHUYECKUMHU
MPOBOJHUKAMU H MOTYIIPOBOJHUKAMHU BpOJE MeIu U KpeMHHUs. Ho HOBast oTpacib 3J€KTPOHUKHU HCIIOIB3YET
MPOBOJSAIINE TOTUMEPHl M MPOBOSIINE HEOOIBIINE MOJIEKYJIbl, OCHOBOW KOTOPBIX sBJIsieTcs yriaepod. Op-
TaHWYEeCKas JIEKTPOHHUKA BKIIIOUAEeT B ceOs pa3paboTKy, CHHTE3 U 00paboTKy (hyHKIIMOHAIBHBIX OpraHHde-
CKMX WM HEOPTaHMUYECKHX MaTe€pHajoB HapsAdy C Pa3BUTUEM IIEPENOBBIX MUKPO- M HaHoTexHousoruil. Ilo
MpaBJe TOBOPS, ATO HE Takas Y M HOBasi OTPacib HAYKH, EPBbIe pa3paOoTKH ObUTH caenansl eme B 1970-x
rogax. OnHaKo cBeCTH Bce HapaOOTaHHBIE JaHHbIE BOGAMHO IOIYYMUIOCHh TOIBKO HEAABHO, B YACTHOCTH, 3a
cu€T HaHOTEXHOJIOIMYeCKOi peBomounu. braronaps opraHnueckol 3JIEKTPOHHUKE Yy HAC CKOPO MOTYT IOs-
BUTBCSI OPraHMYECKHE COTHEUHbIE OaTtapen, CaMOOPTraHU3YIOIINECS] MOHOCION B JIEKTPOHHBIX YCTPOHCTBAX
W OpPTaHUYECKHE MPOTE3bl, KOTOPBIE B MEPCIEKTUBE CMOTYT 3aMEHHUThH YeJIOBEKY MOBPEKIEHHbIE KOHEUHO-
CTH: B OyIyI[eM Tak Ha3bIBaeMble KHOOPTH, BIIOJIHE BO3MOXHO, OYIYT COCTOSITh B OOJBIIEH CTENIEHH U3 Op-
TaHUKH, YEM U3 CHHTETHYECKHUX YacTeil.

Boiuucnumenwvnas éuonozusa. Eciu Bam 0JMHAKOBO HPaBATCS MaTeMaTHKa M OMOJIOTHs, TO 3Ta AWC-
LIUIUIMHA KaK pa3 [uId Bac. BeruncnuTenbHas OMOJIOTHS CTPEMUTCS MOHSTh OMOJIOTHYECKUE IPOLECCHI I10-
CPEACTBOM $I3bIKa MaTEMaTUKU. DTO B PaBHOM CTENEHH HCIIOJIB3YETCS U A APYIMX KOIWYECTBEHHBIX CHC-
TeM, HarpuMmep, GU3uKu U UHPopMaTHKH. YuéHble n3 YHuBepcureTa OTTaBbl OOBSICHSIOT, KaK 3TO CTajo
BO3MOXHBIM: «[10 Mepe pa3BUTHSI GMOIOTHYECKOTO MPUOOPOCTPOCHHS U JETKOMY IOCTYIy K BBIYMCIHTENb-
HBIM MOLIHOCTSIM, OMOJIOIMM KaK TAaKOBOM NMPUXOAUTCS ONEPUpPOBATh BCE OOIBIINM KOJIMYECTBOM JaHHBIM, a
CKOPOCTH TOJy4aeMbIX 3HAHUH MPH 3TOM TOJBKO pacTér. TakuM 0Opa3oM, OCMBICICHHE JaHHBIX Terepb
Tpe6yeT BbBIYUCIUTCIIBHOT'O ITOAXO0AA. B T0 X)e BpEMs, C TOYKU 3PCHUA (1)I/I3I/IKOB n MaTCMaTHUKOB, 6I/IOJ'IOI‘I/ISI
J0pOcCJia 10 TAKOTO YPOBHS, KOTAa TEOPETUUECKUE MOJIEIN OMOIOTHUYECKUX MEXaHU3MOB MOT'YT OBITH IIPOBE-
PEHBI SKCIIEPUMEHTAILHO. DTO M MIPHUBEJIO K Pa3BUTHIO BHIYHUCIUTENLHON OMOTIOrun.» YueHsle, paboTaromye
B OTO 001aCTH, aHATTM3UPYIOT M U3MEPSIOT BCE, HAYMHAS OT MOJIEKYJI M 3aKaHYMBasi KOCHCTEMaMHU.

Heiiponapaszumonozus. Ecnu Bbl 3HaeTe 0 TOKCOIUIA3MaX, B OCHOBHOM >KHUBYIIMX B IIPEACTaBUTEIIAX
CeMEeHCTBa KOIIaybHUX, HO CIIOCOOHBIX OOMTATh U B APYTUX TEIUIOKPOBHBIX, B TOM YHCJIE B JIIOJSIX U KPbHICAX,
TO BBl 3HAETE M O HEHponapasuToaoruu. ToT GakT, YTo y ITHX KYTKUX MApa3sUTOB €CTh TEIEpb CBOSI COOCT-
BEHHAsI HAy4YHasl AMCLMIUIMHA, IIOKa3bIBAET, HACKOJIBKO OHHU PacCIpOCTpaHEHbl B Npupoje. Mukponapasursl
OOBIYHO M3MEHSIOT MTOBEJCHUE HOCUTENSI B COOTBETCTBHU C HYXKAaMHU CBOEH PENpPOAYKTHUBHOI CTpaTeruu.
Yacto B mpoliecce yyacTByeT U TpeThsi cropoHa. Hampumep, Euhaplorchis californiensis 3actaBisier pbio
BBINIPBITYBAThL U3 BO/bI, 1ITOGI)I 0O0JIOTHBIE ITHUIBI MOT'JIN nolMaTh X M CheCTh. BomocsHbIe YCPBHU KUBYT
BHYTPH Ky3HEUMKOB, U KOI'Jla HACTAET BpeMs IOKMHYTh CBOMX HOCHUTEJIEH, OHU BBIITyCKAIOT B KPOBb HACEKO-
MBIX LEJIbIH KOKTEWIb U3 XUMHUYECKHX BEILECTB, BHIHY)KJAIOIIUI Ky3HEUHKOB OKOHUUTD KU3Hb CAMOYOM -
CTBOM, TIPBITHYB B BOAY. A BOJIOCSHBIE YEPBHU CIIOKOIHO YIUIBIBAIOT OT MEPTBBIX «XO35EBY.

Mememuka. J1060i1 U3 HaC MPU POKICHUHU, IOTYHALT «IIOJAPOYHBII HAOOP» - T€HBI U MEMBI. | eHbI
— TO, YTO HaM BCEM H3BECTHO M MOHATHO. MeMBI - CBOeOOpa3HOe XpaHWIMIIEC KYJIbTYPHBIX KOJOB, KaK B
KOMIIBIOTEPHBIX Yyrmax. CaMo cIIOBO «MEMETHKa» HE CIy4aliHO CO3BYYHO M3BECTHOMY HaM TEPMHHY «T'CHE-
THKa», TIOCKOJIbKY OHO TOBOPHUT O Iepefade HHPOPMAIUK, TOJIBKO He OMOJIOTHYECKOW, a KyJIbTYpOIOTHYE-
cKoi. BriepBble TepMHUH «MeM» ObUT HCIIONB30BaH JUIsl ONUCAHUS MIPOLIECCOB XPAHEHHs M PACIPOCTPAHEHUS
OTJETBHBIX JJIEMEHTOB KYJIbTYphl. Ero BBeJ M3BECTHBIN OpUTAHCKHN YUCHBIH-3TOJIOT U MOMYJISIPU3aTOp Hay-
k1 Puuapyn JloknH3. Hayka n3ydaeT npuyuHBI IPOUCXOXKIEHUS MEMOB, BOCIIPUAMYUBOCTH JIFOJEH K HUM U
UX pacupocTpaHeHHE.

Heiiposxonomuka. Hayka o TOM, Kak «MO3I IPMHHMAET pemeHus». boprba mpomsBoauteneil 3a
KOIIEJIbKU MTOKYIaTeel CTaHOBUTCS BCe 00jiee HaydHO 000cHOBaHHOM. Terneph Ha crafuu pa3paboTKH Hpo-
IOyKTa K paboTe MpUBJIEKAIOTCSl HE TOJNBKO NICUXOJIOTH, HO U Helipodusnonorn. OHU CHUMAIOT M aHAIH3HUPY-
10T TI0Ka3aTeN aKTUBHOCTH MO3ra MOTCHUHAIbHBIX NOKynateneil. U yxe Ha Tak BaXKHO, YTO TOBOPHUT CaMm
4enoBeK. Besb KIIOUeBYI0 pojib MIPAIOT MPOIECChl, KOTOPhIe MPOUCXOMIAT B €ro Mojico3Hanuu. Heiposko-
HOMHYECKHE UCCIIeIOBaHUs TMOKA3alH, YTO B MPUPPOHTAILHON JIOOHOW 30HE KOPHI TOJIOBHOTO MO3Ta €CTh
30Ha NPUHATHS PAHMOHATBHBIX PEIICHUH, «30Ha CAMOKOHTPOJISI». Y TeX, KTO XOPOLIO yMeeT ce0sl KOHTPO-
JIMpOBaTh, OHA aKTUBHO pa60TaeT MMEHHO Ha SMOIIMOHAJIBHOM (1)0He. Ho Takmx HIOJIeﬁ BCTpEUACTCA HEMHO-
ro. HoBas Hayka - HEMpOIKOHOMHKA - HAMpPaBJICHA U HA TO, 9YTOOBI TOMOYL KOPPEKTHPOBATH MOIOOHBIC pe-
meHusi. OcoO0EHHO 3TO BAKHO JJIsl KIMHUYECKUX LIONOTOJIMKOB, MAllMEHTOB C ONpPEICICHHBIMU PAaCCTPOii-
CTBaMH, KOTOPBIE MOTYT CIIyCTUTb BCE JEHBIU 3a yac. YUeHble HAACIOTCS, YTO UM YAACTCSl CUHTE3UPOBATDH
JIEKapCTBO, U3MEHSIONIEe XUMHUIO MO3ra B TOH OOJIACTH KOPBI, KOTOpasi OTBEYAET 3a CTPEMIICHHE K PHUCKY.
Takum 00pa3oM OHH Hay4aTcsi PETYJIMPOBATh MPOIECCHl UMITYJILCHBHOTO IMIPHHSTHSI PEIICHUH.

Conoyumonozusa. 10 HOBOE HaNpaBiIeHUEe OMOJOIMYECKUX HMCCIEAOBAHH, KOTOPOE M3ydyaeT, Kak
3By4aT KJIETKH uelloBeka! B mporiecce cBoeid )KU3HM Kak/asi KIETKa U3TydaeT HEeKHI BOJIHOBOH CIIEKTp, KO-
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TOPBIH NpH onpeeneHHoN 00paboTke MOXKET ObITh TPaHC(HOPMUPOBAH B 3BYKOBBIE UMITYIIbCHI. OKa3bIBacT-
csl, KOrJja KJIeTKa yMHUpPAeT, €€ MMITYJIbChl MOTYT OBITh MpeoOpa3oBaHbI B 1MOI00HE TIIyX0ro OOpMOTAaHUS Ha
HU3KUX dacToTax. [log melicTBrEeM ajaKoroist KIeTKH OYKBaJbHO «KpUYaT» Ha CAMBIX BBHICOKHX TOHaX. 3BYK
OT TEHETHYECKH MOTU(PHUINPOBAHHBIX KIETOK CPaBHHM C IIYyMOM, BO3HHKAIOIIUM B paJWONpPHEMHHKE, JO-
BALIEM BOJIHY. BmepBble «mocimymarte» KiIeTKH pemma coTpynHuk Kammdopauiickoro yHuBepcurera
Ixetimc JlxnmzeBckuii. McciemoBaTenn HaIGIOTCS, 9TO B HETATIEKOM OyIyIIeM WX OTKPBITHS MOMOTYT CO3-
JaTh NPUHIMIIMAIEHO HOBBIE METOMABI JUArHOCTHKH. BIONHE BEpOSITHO, YTO «3By4YaHHE» KIETOK MO3BOJIUT
pacro3HaBaTh OHKOJIOTHUYECKHE 3a00JI€BaHUsI Ha CaMbIX PaHHMX CTaAMsAX, KOTJa HEAYT eIlle He CTOJNb OIa-
CeH. YueHbIe TaKKe MEUTAIOT COCTaBUTh «KAaTaJOI' 3BYKOB», KOTOPBIE M3AAIOT KIETKU Pa3HBIX OPraHOB Ha
Pa3HbIX dTarax >KU3HU U B PA3HBIX COCTOSHUSX.

Cemmaepemuxa. Kax «rnepecennuTs NCUXUKY» YeJIOBEKa U3 €r0 CMEPTHOTO OMOJIOTHYECKOTO TOJIOB-
HOTO MO3ra B OECCMEPTHBIN MCKYCCTBEHHBIN «HEHPOKOMIBIOTEPHBIH MO3r»? OTBETOM Ha 3TOT BOIIPOC 3a-
HUMAETCS CETTIePETUKa. A 3TO YK€ MOUTH NOCIeTHUN mar K OeccMepTHio yeioBeka. CeTTiepeTrKa mbiTa-
€TCs PELINTH JIBE OCHOBHBIE 3a/1a4u:

-Kak u3BJieds nHpopmanmo n3 Mmosra (uploading);

-KaK 3arpy3uTh HH(OPMAINIO B ICKyCCTBEHHBIA HocuTenb (downloading).

CeTTnepeTrka HIIET HOBBbIE HOCUTENH co3HaHMA uyenoBeka (downloading) u npennaraetr uemnsiii Habop Tex-
HOJIOTHH: OT BXKMBJICHHS YMIIOB B Pa3IMYHbIC YIACTKM MO3Ta U pereHepanyy HEPBHBIX KIETOK 10 yIpaBie-
HUSl IApATM30BaHHBIMU MBIIIIIAMU C IOMOLIbIO HeHpouMIIaHTaHTOB. CaMble CMeJble MEUTHI - IIEPECETUTh
JUYHOCTH YEJOBEKa M3 CTApPCIOIIEr0 OpraHu3Ma B MOJIOJIOW OMOKIOH. AKTHBHO OOCYKAAeTcsi U BOIPOC O
TOM, ‘ITO6I>I NMEPEHECTU JIMYHOCTHL B KOMIIBIOTEP U CACJIATh TAK, ‘ITO6LI OHa MMOCTOAHHO CYIICCTBOBAJIa B BUP-
TyaJbHOM MUpE.

I'enomonozusa — nayxa o cmexe. 3apoaunack B 70-X Toax Mmpouuioro Beka B AMepuke. A ee oCHO-
Batenb, Hopman KasuHc, Bolen B MCTOPHIO KaK «4eJIOBEK, KOTOPOMY YAAJIOCh PACCMEIIUTh cMepTh». OH
CTpajal OT peaKoil 6one3nu cyctaBoB. Korna y Bpadeit omycTuimces pyku, KasuHc 3akpbuics B KOMHATe U
gacaMH CMOTpell kKomenun. Pesynprar Obi omenomistonuid. Yepes Heaemro y 60JIbHOT0 UCUe3IH 00JH, Ye-
pe3 MecsI] OH Havai JBUraThCsl, a Yepe3 JBa BHIIIEN Ha padoTy

buonuxka (ctapa kak Mup 1 HOBa Kak IEpBbIi CHEr) yepraeT BAOXHOBEHHE B MUPE KMBOM MPUPOIBI
— B OMOJIOrMYECKHX MpoLeccax, (GU3NOIOrHH OPraHu3MOB, UX MOBEJCHUHU. VIMEHHO MpHpoAa MOIKUABIBACT
YUEHBIM HJIeH JJISl HOBBIX MPOAYKTOB. JleBn3 OnoHuKu: «’KuBbIE MPOTOTHIIBI — KIIOY K HOBOW TEXHHUKEM.
BriepBeie TepmuH ObLT Mcionb3oBaH Maiopom Jxxekom Ctuim B 1960 roay Ha koHrpecce BBC CIIA. Ce-
rofHs OMOHHUKA UIPaeT BaKHYIO POJIb B PA3BUTHH MEAMLIMHBI OYAYILEro: ydeHble COUETar0T OMOJIOrnIecKre
1 UCKYCCTBEHHBIE MaTepUallbl, IpeBpaliasi UX B MOJHOLEHHbIE opraHbl. COBCeM HEIAaBHO IpyIa YUeHBIX U
WH)KEHEPOB pa3paboTaia OMOHHYECKH TJa3, KOTOPHIA MOMOKET BEPHYTh 3pEHHE OCIEIIINM JIFosM. [1a3
WUMIUIAaHTUPOBAJIM TPYIIIE NAllMEHTOB, © MHOTHE W3 HUX BIEPBBIC 32 AECATKH JIET YBUEIIN CBET U OYEPTAHUS
Joaeld. AKTUBHO Pa3BUBAETCs U HOBasi OTpacib OMOMEIUIINHBI — pereHepaTuBHas MeauurHa. OHa OCHOBaHA
Ha TPUHIMTIAX BOCCTAHOBJICHUs (QYHKIMI WM CTPYKTYp TKaHel u opraHos. Hamnbomnee nHTepecHOe HaIpaB-
JICHUEC — 3TO 6I/IOHpI/IHTI/IHF. Yuensle pa6OTaIOT Haa TEM, LITOGI)I Ha4yaThb n€4yaTtaTb OpraHbl Ha <<06BI‘-IHOM))
npunTepe. [locMoTpuTe ponuK, 1 Bbl MOMMeTe, KaK MPOUCXOIUT 3TOT YAUBUTEIBHBINA BO BCEX CMBICIIAX MPO-
ecc.

«Hes10BEK 3TO 3BYYHUT rOpPA0» U CO3AaHHbIC UM
TBOPEHHUS J0JIKHBI ObITh H/1eA/IbHBbI



