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YBaxxaemble y4acTHUKN!

Mepea samu NMOJTHBIN cnvcok 3agay ®egepansHoro CtyaeHyeckoro TypHupa Tpéx Hayk 2017.
34ech npuBeeHbl BOCEMb 3aa4, NpeaocTaBieHHbIX pegepanbHbiM OprkomuteTom TypHUpa u
BOCEMb 3a/1a4, NPeASIOKEHHbIX heaepanbHbIMU U PErMOHANTbHBIMU CMIOHCOPAMM 1 MAPTHEPAMUA.

YbenutenbHasa npockba, cobnoaaiiTe TeXHUKY 6e30MacHOCTM NPW NPOBEAEHNI SKCMNEPUMEHTOB.

1. BblyncnutenbHble rpuosbl.

XOpOLLO N3BECTHA METOINKA PELUEHMNS «3a4a4N KOMMMUBOSHKEPA» C MOMOLLbIO MUKCOMULIETOB
(cm., Hanpumep, 0630p [1]). Kakue ele 3agadn NP-knacca cnoXHOCTM MOXHO PELNUTb C
MOMOLLLbO 3TUX rPUOKOB? [1peasioxXunTe CBOH METOAMKY PeLleHnd 0AHON U3 3a[1a4 3TOr0 Kracca
CITOXXHOCTM 11 peaninadynTe ee 3KCnepuMeHTanbHO. [10 KAKOMY 3aKOHY 3aBUCUT CKOPOCTb PELLIEHMS
3a7]a4 0T pa3mepa BXOAHbIX AAHHbIX? Kak CKOPOCTb PeLleHsd 3aBUCUT OT BHELLHUX YCIOBUIA?
CpaBHWUTE BbIYUCITMTENbHYO CTOXHOCTb PELUEHUA 334241 C NOMOLLbI MUKCOMULLETOB C
BbIYMCMUTESIbHON CNOXHOCTHH0 MHbIX CYLLECTBYHOLLIUX alITOPUTMOB PeLLeHus.

[1] http://www.elektron2000.com/article/1262.html

2. Thehot problem (ocrosano Ha «ponbknopHoit» 3apaye).

CospainTe ropesky, Kotopas, UCnonb3ys B KAYECTBE TONINBA KOPOOOK cnuyek (cm. [1]), MoXeT
nepexeyb aIOMUHNEBYIO MPOBOJIOKY HANOONbLUIEro AnameTpa (4MHA NPOBONOKM OAUH METP).

[1]TOCT 1820-2001, 4eTBepThbiin hopmar.



3. Cyborg Insects.

[peanoxuTe yCTponcTBo, KOTOPOe 6yay4m 3aKpeneHHbIM Ha HEKOTOPOM HaCeKoOMOM
Ob110 Obl CNOCOOHO KOHTPONIMPOBATH €r0 ABUTrATENIbHY0 aKTUBHOCTbL. YCTPONCTBO
AO0MKHO 6bITb MUHUMANIBHO WHBA3WBHBLIM U YNPABNATb BUXXEHUEM HACEKOMOTO
MakcumanbHo TO4HO. BHUMAHWE! Bce akcnepumeHTbl Hajli HACEKOMbIMMA,
npejanosaratoLiue NHBa3nto, HE0OX0ANMO NPOBOANTL NOJ 00LLE aHECTE3NEN.

4.  BbIroaHbl 0OMEHHUK.

[pu 06ecconnBaHn pacTBopa aMMHOKMCIIOT (HanpumMep, PeHnnanaHnHa) MetToaom
9NEKTPOAENOHU3AL NN NPOUCXOANT NOTNOLLEHNE 3aCbINKON MOHOOOMEHHIKA 3TON
AMUHOKUCTOTbI. OOBbACHUTE MPUYUHBI 3TOTO ABNEHUA, ONTUMUSUPYINTE
3N1eKTPOJENOHN3ALNOHHYI YCTAHOBKY AN YMEHbLUEHUS NOTEPb AMUHOKUCIIOTbI
onpepennte 3 MEKTUBHOCTb 06ECCONMBAHIA BaLLE YCTAHOBKM.

5. [IBMXKEHWe —XXN3Hb.

A3BecTHO, 4yTO NojJ Bo3aencTBuem YO-n3ny4yeHns pasnmyHbie CBONCTBA
bakTepuanbHbIX LUTAMMOB NOABEPXEHbI UBMEHEHUAM, CBA3AHHbLIM C MYTaLUAMMN.
[Mpennoxute Moaenb 3Toro npouecca. Boibepute Kakon-nméo napameTp CUCTEMbI
(Hanpumep, yCTONYMUBOCTb K ONpeaesieHHOMY aHTUOMOTMKY UK YacToTa MyTaL i,
nun6o apyroi napameTp no Bawuemy BbIGOPY) 1 CpaBHWUTE NPOrHO3 Baluen moaenu no

JTOMY NapaMeTPy C IKCNEPUMEHTOM.
[pn NpoBeaeHUN 3KCNIEPUMEHTOB UCNOJIb3YITE TOMbKO 6€30MacHbIe AJ15 YeNn0BeKa 6akTepuanbHbIe WTaMMbI.
ByfbTe 0CTOPOXHbI ¢ YP n3ny4eHnem n 06sy4eHHbIMN 6aKTepusaMmu (OHU MOTYT NPMOBPETaTh ONacHbIE CBOMCTBA).

6. [wnapoanHaMUYECKui yx.

Mo>XHO 3aMeTUTb, 4TO 3Mew (HanpuMep, BOASAHbIE YXX1) NNaBatoT B BOAE, U3rnbas ceoe
Teno. 06bAcHMUTE npoLecc nnaBaHns 3men. [NpeanoXxnTe MexaHn4eckyto MOJienNb,
COJIEPXKALLYH0 KJTH04€eBbIE 0COOEHHOCTI 3TOr0 npoLecca. ONTUMU3NPYINTE NapaMeTpb!
Bawen mopenun ana ysenndennda KMNJ. Kakosa ontumanbHasa "annHa BoJHbI"
napameTpoB n3rnba BaLuein moaenu ans AOCTXXKEHNUA MaKCUManbHON CKOPOCTN?



/. The baHka.

B Hay4HOW NTepaType onncaHbl Tak Ha3blBaeMble 3aMKHYTbIe 3K0M0rn4eckue cuctemsl (closed
ecological systems, CES, cMm. onpeneneHue, Hanpumep, B [1]). CnpoekTupyiite n co3aante CBOK
COOCTBEHHY0 3aMKHYTYH0 CaMOMNOAAEPXXKMBAOLLYHOCA [2] 9KOMOTMYECKYH CUCTEMY B CTAHAAPTHOIA
TpexnutpoBoii 6aHke (cm. [OCT 5717.2-2003). Bawua cuctema gosmkHa:

— ObITb MAaKCUMAaJIbHO YCTONY1BA K OU3NYECKIM (DaKTOPaM (OCBELLEHHOCTb, TEMMepaTypa);

— 00651a4aTb KaK MOXXHO 60/bLUVM BUA0BbLIM Pa3HO06Pa3neM, B 3a4€T UAYT TONbKO BUbI, Y KOTOPbIX
CpeaHuii pagmep 0cober NPeBoCXoanT 1 MUINUMETP;

- coAepxxaTb TPOGoMYECKIE Lieni ¢ KaK MOXXHO O0MbLUXM YUCITIOM 3BEHLEB (MPKU 3TOM A0/KHA ObITb
X0T5 6bl 0[1HA LIEMb C YNCNOM 3BEHbEB HE MEHEE TPEX, 1 3Ta Lienb A0HKHA COAEePXKaTb HE MEHEe ABYX
BW0B, 3 TEX, KOTOPbIE MAYT B 3a4ET);

ccnenyinTe TEOPETUYECKM 1 3KCTIEPUMEHTANBbHO Bally akocuctemy.

[1] http://www.tandfonline.com/doi/abs/10.1080/00219266.1994.9655387

[2] OnpepneneHune B paMkax aHHOI 3afa4i: 3aMKHYTas CaMonoAep K1BaroLLasca 9KOCUCcTema 310 3aMKHyTas
9KOCMCTEMA, KOTOPAsA C TOYKU 3PEHNSA NONYNALUUOHHONA JUHAMUKN NPU ONpeaeneHHbIX YCNOBUAX MOra bl
CyLLLeCTBOBATL 6ECKOHEYHO 0T 0.

8. ®pakranbHada 3eneHka.

Hanevite B ctakaH knei [1BA. [TomecTnTe Ha NOBEPXHOCTb KNes Kanmno 3eneHKun. [pu pactekaHum
9TOW KanJin Ha Kpato NATHA 3eS1eHKK Oy eT HabNoAaTbCA TEMHOE KOJbL0. O6bACHMTE 3TO ABNEHME.
1o Mepe pacTekaHms no Kpasam Kannm 3efieHkn 6yaet 06pa3oBbIBATLCA BETBMCTAA CTPYKTYPA.
O06bACHWTE AaHHbIN 3O EKT 1 [AWTE ero KONMYECTBEHHYHO XapaKTEePUCTUKY.

—




9. 3ybopaBuTesibHaA 33a4a (A0 «KoHuepH «Co3sesane»).

[peanoXxuTte yCTpoiCcTBO, KOTOPOE MOT0 6bl FreHepMpPOBaTh PAANOCUTHAI, MPENATCTBY LA
KOpPPEeKTHOMY npuemy paauocurHana Bluetooth 4.0 B 3agaHHoi 061acTii NycToro NPOCTPaHCTBA B
TeYeHne MaKCUMasbHO A0NIroro BpemeHu. [utaHmne ycTponcTea AOJKHO OCYLLECTBNATLCSA C
MOMOLLbI OIHOTO LienoyHoro anemeHta tuna AAA. iccnenyiite BOSMOXHOCTb NOAABNIEHUSA
Bawwum yctpoicteom Bluetooth-curHana B 3aBMCKMOCTM OT CYLLLECTBEHHbIX MAPaMeTpPOoB
(MOLLHOCTb, HaNpPaB/eHne Npuxoaa curHana v npoyee). Kak gonro Bawe yctponcTso MOXeT
paboTaTb, COXPaHAS CBON XapaKTEePUCTUKN HA HEOOXOAMMOM YPOBHE? KaknM MOXKET ObIThb
MaKCUMasnbHO BO3MOXXHOE 3Ha4YeHne 06bema 06/1acTu, B KOTOPON NPOUCXOAMUT NOJaBNEHNe
curHana? Kakoe nomMexoycton4mBoe KOAMPOBAHNE MOXHO UCMONb30BAThb, YTOObI 3ALUNTUTD
nepeaaBaeMyto MHAOPMALNIO OT BNIMAHKSA BaLlero ycTponcrea?

10.  Ynpamblid KeTYYN (TK «3DK0»).

KeT4yn, nposBsAs CBOCTBA HEHbIOTOHOBCKOM XXUAKOCTW, MEAJSIEHHO BbITEKAET N3 CTEKNAHHOM
OYTbINIKK, 4TO MOXXET ClIeNiaTh NPOLLECC ero «400bIY4N» YTOMUTENIbHbIM. [1peanoXnTe Takyo
CTEKNAHHYH Tapy, 4To6bl noTPE6UTENb CMOT 6€3 3aTPYAHEHWIA BbITUTL BECh KETYYM U3 OY ThINKN.
Balua ynakoBKa He 40J1KHa ObITb OPOXe MCXOAHONM. 3afaya noapa3yMeBaeT co3/1aHne HOBOK
MO, NO3BONALIENA PELNTL MOCTABIIEHHYO 3a4a4y W, N0 BOSMOXHOCTK, MPOBEAEHNE
9KCMnepuMeHTa.

11. TlpaBunbHOE MONOKO (PoHa MHAPACTPYKTYPHBIX M 06pa30BATENLHBIX IPOrPaMM
(®VI0M) POCHAHO, 000 «PYCXVMBWO>).

[Mpenonoxute MeTon onpeneneHns 4OKCULMKNNHA B MONOKE, KOTOPbIA YA0B/IETBOPAET
CleayoLwuM KpUTepuam:

1) MakcumanbHas LOCTYNHOCTb;

2) BO3MOXXHOCTb MCMONb30BAHNA LLMPOKUM KPYrom NoTpeouTenen;

3) BbICOKAs 4yBCTBUTENbHOCTbL METOAA.

12. Jly4wwasa nocyLuka (MAO «CUBYP XonauHr»).

B Ka4ecTBe akTMBaTOPa aHWOHHOW cononmmepusaumum 6ytagmeHa co CTUPOSTIOMMUCTONb3YETCS
OYTUNAUTWIA, KOTOPbIA 04€Hb YYBCTBUTENEH K NPUCYTCTBUIO BNAarn n aesaktuempyertca. [daxe
Manoe konu4ectso Baru B peaktope (10-100 ppm) cnoco6HO rAponn3oBaTb3HAYUTENbHYO
4aCTb OYTUNNWUTMS, YTO NPUBOAUT K HAPYLUEHNIO MOJIEKYNAPHO-MACCOBbIX XapaKTePUCTUK



CUHTE3NPYemMoro nosiumepa, a, CleaoBaTesibHO, M ero PU3NKO-MexXaHN4eCcKux, ynpyro-
3N1aCTUYECKNX CBOICTB. He06X0AMMO NPeasioXnTh PeareHT JOCYLLIKI PacTBOPUTENSA B peakTope,
KOTOPbIN Obl Nepej Jo6aBneHnem 6yTUNIUTMS pearnposan ¢ BOJ0WM, HO ero M30bITOK HUKAK He
N3MeHsN Obl KONMYeCTBO A00ABNEHHOI0 OYTUINUTAA B PEAKTOP W HE BNINASI Obl HA TEYEHWE peakLInK
NnonuMepmn3aLin n MoJeKynipHO-MacCOoBbIE XapaKTePUCTMKIN NPOAYKTA.

13.  KoMno3snT KakK 3ameHa MeTasna (GoHg mHdhpacTpyKTypHbIX M 06pa30BaTenbHbIX
nporpamMm POCHAHO, 000 «[lynTpy3nOHHbIE KOMMO3MUTbI»).

A3BECTHO, 4TO CTEKNOKOMMNO3UTHbIE U3Aenna obnafatT pAAoOM NPeMMyLLECcTB nepea
MEeTanIM4YecKUMmn (KOPPOo3mnitHas N XMMUYecKas CTONKOCTb, NErkocTb U AP.), HO, B TO XK€ BPEMS,
MMEIOT N HEKOTOPbIE HELOCTATKW, HAMPUMEP, NMOHXEHHbIE HEKOTOPbIE PU3NKO-MEXaHNYECKINE
cBoncTea. Hanaute cnocob caenartb npodunb keagpatHon Tpyobl ceveHnem 100x100 mmu L=1m
(CbIpbEe: POBUHT CTEKIIAHHBIWA U/WNKX CTEKNOMAT, AMOKCUAHOE UK NOSIMIPUPHOE CBA3YIOLLEE),
KOTOPbI 6y4eT NPpOU3BOAMTLCA METOAOM NYNTPY3UK, TAKUM, 4TOObI M0 MOKa3aTesb Ha
CKpy4uBaHME ObII MAKCUMASIbHO NPUONMKEH K aHANIOTMYHOMY NOKa3aTesto CTanibHOM TpYObI
cevyeHnem 100x100 MM, TONLWMHOW CTEHKKU 2 MM 1 L=1 m. [ToaTBEpANTE pELLEHNE pacyeTamMm 1
MOZenamum.

14. Heroproynint KOMNO3UT (PoHg MHPPACTPYKTYPHbIX M 06PA30BATENLHBIX NPOrPAMM
POCHAHO, 000 «[lynTpy3n0oHHbIE KOMMO3UTbI»).

A3BECTHO, YTO CTEKNOKOMMO3UTHbIE U3Jennd 061ajaoT pALoOM NPpeMMyLecTs nepes
METaNNMMYECKUMM (KOPPO3MNIAHAS N XMMUYECKAA CTONKOCTb, NErKoCTb U ApP.), HO, B TO XK€ BPEMS,
MMEIT U HEKOTOPbIE HEJOCTATKK, HANPUMEp, CPaBHUTENIbHAA TOPOYecTb. Hanaute cnocob
L,0BECTI NapaMeTp roproYeCcTyi CTEKNIONNACTUKOBOMO NPOuNs (Cbipbe: POBUHT CTEKIIAHHBIN,
CTEKNOMar, NonnacompHoe CBA3YHLLEE) A0 rpynnbl ropPYecT ['1 ¢ MUHUMANBHBIM YA0POXKAHUEM.
[NpuBeanTe KOHKPETHbI MEXaHU3M MOBbILLEHWSA NOKa3aTess ropro4ecTu.

15. [lpecHad Boaa.

Kak Mbl 3HaeMm, 4T0 B MUpPE CYLLECTBYIOT pPaiioHbI, B KOTOPbIX HabM0AaeTca ocTpasd npobnemac
npecHon BoAon. [Npnaymaite Takon coctas, KOTOPbIA Npy Ao06aBeHnn B CTakaH ¢ CONeHon BOON
nenan bl 3Ty BOAY NPUroAHON AN nuTbd. Paccyutante 3KOHOMUYECKMe 3aTpathl 4S1d peanusauunm
NIAHHOIO NpoeKTa.



16. Bu3yanusaTop HeBUAUMOIO N3Ny4eHus.

[nsa Bn3yanusaumm nHgpakpacHOro na3epHoro N3ny4eHns NnpUMeHsaTCA aHTUCTOKCOBbIE
NIOMUHOOPLI. [lnanas3oH paboTbl AaHHbIX BU3Yann3aTop OrpaHnYeH AnnHon BosiHbl 1700 HM.
[peanoxxuTe cBON CNoco6 BM3yanuaaunu MHPPaAKPACHOT0 JIa3ePHOT0 N3NYYEHMS LNPOKOTro

CNEKTPasibHOr0 Anarnas3oHa.

http://iturnir.ru
http://vk.com/iturnir
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