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I[HosicHuTeIbHAS 3aNIMCKA.
B nocneanee necarunerne OMOHMKA MOJIyYHIIa CUIIBHBIM UMIYJIBC K HOBOMY Pa3BUTHIO, MTOCKOJIBKY COBPEMEHHbBIE TEXHOJIOTUU
MO3BOJISIIOT KOMUPOBATh MPUPOHBIE KOHCTPYKIIMU C HEOBIBAIION paHee TOUHOCThIO. B TO ke BpeMs, COBpeMEeHHasi OMOHMKA BO
MHOT'OM CBSI3aHa HE C aKyPHBIMH KOHCTPYKIUSIMU MPOIILIOTO, a ¢ pa3pabOTKOW HOBBIX MAaTEpPUAJTIOB, KOMUPYIOUIUX TPUPOTHBIC
aHaJIOru, pOOOTOTEXHUKON U UCKYCCTBEHHBIMH OpPTraHaMH.
Kpyr BompocoB, KOTOpBIE HCHOIL3YET OWMOHHKA, AOBOJHLHO OOMIMPEH W MPOAOHKACT PACIIUPATHCA. BHOHWKY HAa3bIBAIOT
YHUBEPCAITHHON MEKIUCHUILIMHAPHOW HAYKOHN, CUHTE3UPYIOLEeH OMOJIOTHIO U KHOEPHETUKY, MATEMATUKY U OMOXUMUIO, (PU3UKY
U PaJIMOTEXHUKY, XUMHIO U AJIEKTPOHUKY, aPXUTEKTYpPy U OOTAHUKY, MEXaHUKY U T€OJIOTHI0, HEUPO(DU3HOIOTHIO U a3POHABTHUKY,
1 MHOrue apyrue Hayku. Hepapom ydeHble-OMOHUKH M30paiu cBOeH AMOIEMON CKableNlb U MasiiIbHUK, COCAMHEHHbBIE 3HAKOM
MHTErpania, a 1IeBu30M — «OKuBbI€ MPOTOTUIIBI — KJIIFOY K HOBOM TEXHUKEY.
3arnsiapiBas Briepes, y4eHbIC MPEeICKa3bIBAIOT HACTYIUICHUE TIOIJTUMHHON OMOAPBI. A JIJIsl ’TOTO HEOOXOIUMBI TPOQPECCHOHATILHBIE
KaJpbl, KOTOPbIE OyAYT JIBUTaTh MPOrPECC BIEPE/I.
OTpaxkast MeXIUCUUILTHHAPHBINA XapaKTep, COJACpKaHUE AIEKTUBHOTO Kypca «broHnka — Hayka 0€CKOHEUHBIX BO3MOXKHOCTEI
HalpaBJICHO Ha HHTETpalUi0 MaTepuana 0a30BbIX KypcoB (Ouwosiorusi, xumwusi, sKojorus, ¢usuka). M3yueHuwe Kkypca He
OTPAHUYMBACTCS MpEJeIaMHi IIKOJIBHBIX MPEAMETOB U TMO3BOJSET MPOJAEMOHCTPUPOBATH CBS3b (DYHIAMEHTAJIBHOW OMOJIOTHH,

(UB3UKY, XUMUH C METUIIMHON, YKOHOMHUKOM, MEXaHUKOU, apXUTEKTYPOU, KHOEPHETHUKOM.

HGHI/I H COHACPIKAaHHUC KypCa «buonmnka — HaykKa OCCKOHEYHBIX BO3MOXKHOCTEH O6YCJ'IOBJ'ICHBI 3aIlIpoCaMr, BbICKA3daHHBIMHU
yY4aliuMHUCA IIpU aHKCTHUPOBAHWH, TAKUMHU KaK:

- Xouy 0oJbLIE Y3HATh, KaK YEJIOBEK UCIIOJIB3YET MPUPOTY B CBOUX LIEIISX.



- Xouy IM03HAKOMUTHCS C HOBBIMU U NEPCIIEKTUBHBIMU 00JIACTSIMU HAYKU M TEXHUKHU.

- Xouy moctynuth B MeauiuHCcKui BY3, MHe nHTEepecHO ObLI0 OBl y3HATh, KaKU€ HAIPaBJICHUS METUIIMHBI ceivac
HauboJee MepPCIeKTUBHBI.

- Xo4y YBUAETH CBSI3b MEXAY IPUPOJOU U TEXHUKOM.

- 5 moOmo Ouonornto U ¢u3nKy. Xody y3HaTh, €CTh JIU NPO(ECCUU WU CIEUUATBHOCTH, OOBEAMHSIOIINE 3TU
IIPEAMETHI.

- Xouy B OynyiieM paboTaTh 10 CO3JaHUI0 POOOTOB.

- Xouy y3HaTh 0 KuOoprax.

Ienw kypca:

CdopmupoBaTh MpeACTaBICHUE O HANPABJICHHUSIX W TEPCIEKTUBAX OMOHUKH: apXUTEKTYPHO-CTPOUTEIBHOE HaIpaBJICHUE,

OMoMexaHuKa, HeUpOOHOHUKA, KNOEPHETHKA.

Ilnanupyemoie oopazoeamenvhble pe3yibmantol.

[InanupyemMbie 3HaHUEBBIC PE3YJIbTATHI.

Yyammecs:

1. 3HaIOT omnpeneneHue, 3aa4u, HapaBICHUS U MEPCIICKTUBbBI OMOHUKH.

2. 3HAIOT Npodeccuu U CrenraTbHOCTH, CBI3aHHBIE C UCITOJI30BAaHUEM OMOHUYECKUX MO/IETIEH.

3. BOCHPOU3BOIAT NMPUHIUIBI paOOTH OMOHHMUECKUX MOJIEIEH.



4. 0OBACHAIOT MPAKTUUECKOE MPUMEHEHNE OMOHUYECKIX MOJIETIeH B TEXHUUECKUX KOHCTPYKIIUSIX U U300PETEHUSX.
5. 0OBSACHSIOT ACHCTBHE MPOU3BOJILHO 3aIaHHON OMOHMYECKON MOICNIM Ha OCHOBE MPUPOIHBIX aHAJIOTOB.
6. ycTaHaBIMBAIOT aHAJIIOTUH MEXKY POU3BOJIBHO 3aJaHHBIMU MPUPOAHBIMU OOBEKTAMH U apTedaKTaMu; pa3BUTHEM OHOJIOTHH
U TEXHUYECKUMH OTKPBITUSIMHU.
7. TIPOBOMST CPaBHUTEJIBHBIA aHAIN3 MOJCNICH MPUPOIAHBIX U TEXHHUECKUX OOBEKTOB, MPOILIECCOB W SIBICHUN IO 3aJaHHBIM
OCHOBAHUSIM.
8. OIICHMBAIOT MO 3aJ]aHHBIM KPUTEPHUSIM OMOHUYECKHE MOICIH.
Cnocoobl oyenKu naaHUpyemuIX pe3yibmamos
OneHke TMOUIEKUT B TIEPBYIO OUYEpenb YPOBEHb JTOCTHKEHHS YYCHHKOM MHHHUMAJIBHO HEOOXOAMMBIX pPE3yJIbTaToOB,
0003HaYEHHBIX B LEISIX Kypca.
VY4eHUK BBICTYNAET MMOJHONPABHBIM CYOBbeKTOM onleHMBaHus. OJlHa U3 3a/1a4 rnejarora — o0y4eHue JeTeil HaBbIkaM CaMOOLIEHKH.
C 9T0i1 1IeNbI0 YYUTENb BBIIEISCT U MOSICHSIET KPUTEPUH OIICHKH, YUUT AeTel (OPMYyIUPOBATH 3TH KPUTEPUHU B 3aBUCHMOCTH OT
MOCTaBJICHHBIX 1iefiel. BrinonHeHHble yyauMucs paboThl BKIOYAOTCS B UX «IIOPT(ENb JOCTUKECHUID.
Texymuii KOHTPOJIb TPOBOAWUTCSA NPAKTHUECKH HA KAXKIOM 3aHATHH W HMMEET IENbI0 TMPOBEPUTH YPOBEHHb BIIAJCHHUS
(baKkTUYECKUM MaTepHalioM WM CTENeHb CHOPMHUPOBAHHOCTH COOTBETCTBYIOIIMX HABBIKOB. TEKyIIHUN KOHTPOJb MOMOTAET
YUUTEI0 BHECTH COOTBETCTBYIOIIYIO KOPPEKIIUIO B TAKTUKY OOYUEHHS U CIYXKHUT TaKKe OOJIBIIMM MOTHUBAIIMOHHBIM (DAKTOPOM.
@OpMBI TEKYIIETO KOHTPOJIA:
o dbpoHTansHas paboTa ¢ Kiaccom
®  TeKyIMiH pedIeKCUBHBIA CaMOAHAIN3, KOHTPOJIb U CAMOOIICHKA YJYaIllUMUCS BBITIOTHIEMbIX 3aJaHU;

L TCKyIlas JUAarHOCTHKA U OLCHKA YUUTCICM ACATCIbHOCTH IIKOJbHUKOB,



®  [paKTUYecKHe pabOThl M0 MHCTPYKTUBHON KapTe

L HHINBUAYAJIIbHOC TBOPYCCKOC 3aJaHUC. CO3AaAHUC ITPC3CHTALINH.

Hrorossiit KOHTPOJIb IIPOBOOUTCA IIO OKOHYAHHUH K&)I(I[Oﬁ TEMBI JSJICKTHUBHOI'O KYypCa. (DOpMOfI UTOIOBOU OLCHKHN KaXXA0I'0

YUEHHUKa BBICTYIIAET JINCT OOPATHO CBSI3M.

Onucanue ocHosanuii 013 omoopa cooepicanusn ooOpazoeanus.
OT60p yueOHOTO MaTepualia MPOU3BOIUIICS HA OCHOBE CJICIYIOIINX MPUHIIUIIOB:
. MPEEMCTBEHHOCTH (B3aMMOCBSI3b MEXKIY PpAa3IMUYHBIMU TOHATUAMH, TeMaMu TMpeamMeToB «buonorusy,
«Duznkay, «XUMUD» | IIEKTUBHOTO Kypca);
. 1EJICHANPABICHHOCTH U TIOCIIE0BATEIBbHOCTHU JAEATEIHHOCTH (OT MPOCTOTO K CIOKHOMY);
. JIOCTYITHOCTH COJIEpXaHusi 00y4eHUs i ero yCcBoeHus: (y4eOHbIH MaTrepuai COOTBETCTBYET BO3PACTHBIM U
MCUXO(PU3UOTOTHICCKUM OCOOSHHOCTSM yUYalTuXcs M TIOCTYIICH Il YCBOCHHSI HA MPEIOKEHHOM YPOBHE);
. MOJIHOTHI (CTpemiieHrne OoJiee MOJHO OTPA3UTh MPEACTABICHHE O HAMPABIECHUSAX M MEPCHEKTUBaX OMOHUKH,
YCTaHOBUTH MEXIPEIMETHBIC CBS3H);
. CBSI3M TEOPUH U MPAKTUKH (HA MPAKTUYCCKUX 3aHATHUAX OOyUYaIOIIMECs MPUMEHSIOT MOJTyYeHHbIC 3HAHUS IS
pelIeHUs] KOHKPETHBIX 3a]1a4);
. HEOOXOJMMOCTH U JIOCTAaTOYHOCTH COJICP)KaHWS JJI  JOCTIDKEHHUS TIOCTABICHHOW 1€ OOydYCHHUS

(TpemHa3HAYCHHBIN AJI1 YCBOCHUSI MaTepHall 00€CTIeUnBaeT JOCTH)KCHHE IIAHUPYEMBIX PE3yJIbTaTOB OOYUCHHUS).



OcHoBa Kypca - TUIHOCTHAs, TPAKTUYECKAst ¥ MMPOAYKTUBHAS HATTPABICHHOCTH 3aHSITHH.
Benyiee mecto B 00ydyeHHHM OTBEJIECHO METOJaM IMPOOJIEMHO - TMOMCKOBOTO XapakTepa, CTUMYJIUPYIONIUM MO3HABATEIbHYIO
aKTUBHOCTb ydJaluxcs. BpICOKa J0Js CaMOCTOATENbHOM paboThl € pa3IMYHBIMM HMCTOYHMKAMH Y4ueOHON wuHdopMaimu,
HEIMOCPEICTBEHHOTO B3aUMOJICUCTBUS C MPEACTABUTEISIMU PA3TUYHBIX MPOGECcChid, CBA3aHHBIX C MPUMEHEHUEM OMOHUYECKHUX
MoJeNel (aApXUTEKTYPHO — CTPOUTEIIBHOTO, HHYXEHEPHO — KOHCTPYKTOPCKOTO OT/ICJIOB, MEAUITUHCKUX YUPESKIACHUN U IP.)
HampaBneHHOCTh Kypca - pacHIMpeHHe TpaHUI] HECKOJbKUX MUCIUIUIMH W3 YUCIa OOS3aTENBHBIX MPEAMETOB (eaepaibHOTO
KOMIIOHEHTA U 00s13aTeNIbHBIX IPEAMETOB IO BEIOOPY, TAKUX KaK OMOJIorus, (PU3nka, XuMusl.
DTO MO3BOJSAET YIAOBJICTBOPUTH CHEIMANIbHBIC 3allPOChl M/WJIM HMHTEPECHl YYaIlUXCs 3a CUeT MOCTPOSHUS Kypca B JIOTHKE
OpHCHTAIUU COJICpKaHUS IIPEeIMETa Ha:

® [PAKTUYECKYIO JCATEIHbHOCTB;

e 00beIUHEHUE COJEPKAHMS PA3TUYHBIX MpeAMeToB (Ouomorus, ¢Gu3NKa, XUMHS) BOKPYT KOHKPETHOW HAyYHOU

POOJIEMBI.

Takum oOpa3oM, BKJIIOYEHHBIE B COJEp’KaHUE MPOrPaMMbl DJEKTUBHOTO Kypca WHOOpPMAIUs U CHOCOOBI JESITEIbHOCTH
o0ecreyaT JOCTUKEHUE TUIAaHUPYEMBIX PE3YJIBTATOB 00YUYEHUSI.
OcHoBHas (popma uzydeHus Kypca — yaeOHoe 3anatue. M3yuenne Takke mpeArnoaraeT UCroib30BaHUE SKCKYPCHUIA U TPOCKTHYIO

ACATCIBbHOCTD. 9KCKprI/II/I IMPOBOJATCSA BO BHCYPOUYHOC BPCM:I.

Dopmol npoeedenusn 3aHAMUI:

L JICKIIUA,



L JICKOUA-BU3YyaAJIU3allus,;

o YPOK-JIEMOHCTpALUS;
o YPOK-TIPAKTUKYM;

o YPOK - TUCKYCCHS;

o TBOPUYECKUH MPAKTUKYM;
o YPOK-3KCKYpPCHSI.

Memoowt 00yuenus:

° CJIOBECHBIC METOJIbI (JICKITUs, O0BICHEHHUE);,

o WHTEPAKTUBHBIC METO/IbI (JIMCKYCCHSI, MO3TOBOM IITYPM, pOJIEBAs UTPA);

o JEMOHCTPATUBHO — HAIISIAHBIE METOJbI (IeMOHCTpalus OUOHUYECKUX MojieNield, BUJIe0()UIbMOB,
MpE3CHTALUN );

o MPaKTUYECKUE METO bl (TTpaKTUUECKUEe padOoThl, 3a1aHU);

o paboTa B nmapax, MaJibIX rpynmnax;

o MIPOEKTHBIE METO/IbI (pa3paboTKa TBOPUECKOTO MPOEKTA).

[TocTpoenne 00pa3oBaTeNbHOTO TMpoIlecca TO3BOJSIET TOMHMO (OPMHUPOBAHUS 3asSBICHHBIX BBHIIIE 00pa30BaTEIbHBIX
pe3yJIbTaTOB OPTraHU30BBIBATh JICSATEIBLHOCTh OOYYAIOIIMXCS, HAMPAaBICHHYI0 Ha (OPMUPOBAHHME CIEIYIONIUX AaCIEKTOB HX
KJIFOUEBBIX KOMITETEHIIUH:

> MOMCK HH(GOPMAIIUH T10 3aIaHHOM TeMe B HCTOYHHKAX PA3JIMYHOrO THIIA;



»  Ollepally 1o pa3BepHYTOMY 00OOCHOBAHUIO CYXICHHSI, BRICTPAUBAHUIO JOKA3aTEIbCTBA, BHIBEACHHIO
OTIpe/IeTICHUS TIOHSATHS;

»  IUIaHUPOBAaHHE, KOHTPOJh M OIICHKA YYEeOHBIX NEHCTBUIS B COOTBETCTBHM C IIOCTABJICHHOHW 3amadeil u
YCIIOBUSIMU €€ peatn3allii;

»  mouck HanOoiee 3(pPeKTUBHOTO crmoco0a JOCTIKECHUS pe3yibTaTa.

»  aHaJM3 MPUYMH ycIiexa/HeycIexa yaeOHOW qesITeIIbHOCTH

Pecypcol npozpammul 31eKmuHo20 Kypca
Juoaxmuueckue pecypcol: Bl yBepenbl? MoxeT, 3T0 tuTepaTypa JUisl YYUTeNs, a YTO-TO JOMOJHUTENIbHAS TUTeparypa ajis
oOyuatomerocs? Jlunakruyeckue — yueOHble pecypchbl — 3TO Be/lb HE KHUTH. ..

1. Andumona M.M. 3anumarenbubie HaHoTexHOJoruu. — M.: BUHOM. JlaGopaTtopust 3nanwmii, 2011

2. ApxurextypHas 6umonuka /FO.C. JlebeneB — M.: Ctpoituznar, 1990

3. buonwmka. /IIpod. B. Haxturans. — M.: OO0 «Mup b63 xkuaurm», 2004

4. bpankos I'. OcHoBbl Onomexanuku. — M.: [IpocBenienue, 1981

5. bypens B.M. buonorus u HaHOTeXHOJIOTHS. MaTepuasl JijIsi COBpeMEHHOU 1 Oynytieit ononuku. — M.: dennkc,

2006

6. Teiirc @. XKusas npupoga. — M.: Actpens, 2001

7. XKepapnaen JI. buonuka. — M.: Mup, 1971

8. 3axapor B.b., MamonToB C.I'., Conun H.1. O6mas 6uonorus. — M.: JIpoda, 2001



9. Kubepneruka: npomwioe s Oyaymiero. - M.: Hayka, 1989. — (Cepus
«KubepHeTrka — HEOrpaHUYEHHBIE BO3MOKHOCTH U BO3MOXHBIE OTPAHUYCHUS» ).
10. Kucens B.II. [TamsaTHuKY BcemupHOTO Hacheaus. — benopycckas samukimoneaus, 2001
11. JIe6enes FO.C. Apxutektypa u 6nonuka. — M.: Ctporinzaar, 1971
12. JInteneuxuit U.b. buonuka. — M.: Ilpoceenienue, 1976
13. Jluteneuxuit 1.b. 306perarens nmpupoaa. — M.: 3uanwne, 1986
14. Mycckuit C.A. «Cto Benukux uyaec TexHuku». M.: Beue, 2005
15. HuzoBckuit A.JO. «CTo BenMKUX uyjaec MHKeHEepHOU Mbiciny». M.: Beue, 2006
16. Ilatypu. PacTenus — reHnansHble HHKEHEpHI mpupoabl. — M.: IIporpecc, 1979
17. PszanneB C. B mupe 3amaxoB u 3BykoB. — M.: TEPPA, 1997
18. Cemenos B.B. Ilpuponaa yuut crpouts. — M.: 3nanue, 1966
19. Cumaxos 1O. JKussie npubopsl. — M.: 3nanue, 1986
20. Xaiiug P. TloBenenue kuBoTHBIX. — M.: Mup, 1975
DnekmpoHHble pecypchbl:

http://www.mirf.ru

http://ru.wikipedia.org

http://letopisi.ru/index.php/bruonnka

www.biokon.net/bionik/beispiele.html

Mamepuanvuvie pecypcwi:


http://www.mirf.ru/
http://ru.wikipedia.org/
http://letopisi.ru/index.php/Бионика
http://www.biokon.net/bionik/beispiele.html

1. JlabopaTopHoe o0opyaoBaHUE
2. TlepcoHanbHBIN KOMITBIOTEP
3. MHTepakTuBHas A0cKa (110 BO3MOXKHOCTH)

4. Brixon B UntepHet

Opeanusayuonmusvie pecypcwi:
DIIEKTUBHBINA Kypc paccunTad s yyammxcst 10-11 kmaccos.
KonnuectBo yacoB — 17, mo 1 yacy B HeZle0 NEPBOTO MOIYTOHUS.

[Ipu npoBeIeHNN TPAKTUYECKUX 3aHATHI PEKOMEHYETCs IPEIOCTABIATh YUAIUMCSl UHANBUYaJIbHOE pabodee MecTo.
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TemaTnuyeckoe IJIAHMPOBaAHME
Cooepicanue Kypca.

BBenenue.
buonuka. buoHnka — coeanHeHne OHMOJOTHMM M TEeXHUYECKMX u300pereHuil. Ilpupoga kak stanoH. OcHOBa OMOHUKH —
MOJIETUPOBaHUE OMOJIOTMYECKUX OPraHu3MOB. MUME3UC — yUEHHE, paCCMATPUBAIOIIECE YEIOBEUECKYIO JIEATeIbHOCTh, TIO3HAHNE
Y UCKYCCTBO KaK ITOAPAKAHUE )KUBOM IIPUPOJIE.
Mertonb! 1 3a7aun OnoHukH. HanpaBneHnust OMOHHUKHU.
buonuka — Hayka mpoiuioro, Hacrosiero, Oyaymero. Mcropus 3apoxaeHus u craHoBiieHuss OMonuku. [lompakanue >xuBoi
MPUPOJI€ B JIPEBHOCTU: OPYAUs TPyJa, MOCTPOUKHU. J[peBHHE KOHCTPYKTOpHI U u3odbperarenu: Jleonapno na Bunuu, Makos IV
[otnanackuit, J>xoan lomuan u ip. YdeHble — OMOHUKH, BHECIIIME BKJIA]] B Pa3BUTHE OMOHUKH.
buonuka — MexxaucruruinHapHas Hayka. CMHTE3 HayK: OMOJIOTHUsI U KMOepHeTHKa, GU3UKa U PAIMOTEXHUKA, XUMUS U TEOPHUs
CBSA3M, MAaTEMATUKA U DJIEKTPOHUKA, OOTAHUKA U apXUTEKTypa, OMOXMMHUA U MEXaHUKa, MICUXOJOTUsl U OMOPU3MKA, TOJOTUS U
CYJOCTPOEHHUE, 300IICUXOJIOTHSI U Te0JIOTUs, HEUPOPHU3UOIOTUS U adPOHABTHKA, (PU3UOJOTUS U METEOPOJIOTUs, HEUPOJIOTUs U
MpUOOPOCTPOEHUE U .
[Ipodeccuu, cBsi3aHHbIE ¢ TPUMEHEHUEM OMOHUYECKUX MOJCIIEH.

Oxckypcus B npupony «IIpupona — 3TamoH ajisi OUOHUKNY.

1. ApXMTEKTYPHO — CTPOUTEJIbHAS OMOHUKA.

APXUTEKTYPHO — CTPOUTEIBHOE UCKYCCTBO KUBOW MPUPOABI U UX TEXHUYECKHUE aHAJIOTH.
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ApxutektypHas OMoHHMKa. ApXUTEKTOHUKA. McTopus apXuTekTypHO OMOHUKH. CTPOUTENHCTBO JKUJIbS M YOSKHIIl B MPUPOJIE.
KomnnpoBanue 4en0oBEeKOM PUHLUIIOB CTPOUTENLCTBA. [ MHsHAA apxuTekTypa. PaxBepK — CKBO3HOE CTpOUTENbCTBO. Co3nanue
JOMOB pa3HbIX KOHCTPYKUUN. CTPOUTENBCTBO MOCTOB, OallleH u aApyrux coopyxenuil. [lonzemuoe crpourensctBo. Iloazemuble
ropona Typuuun. ['opHOI0OBIBatONIME TPEANPUATHS U TOA3EMHBIE TOpOru. MeTpo.
[TopBmxHas 3amura. Kpeimy, orrankusaronue Boay. Kymnosa qpeBHEPYCCKUX LEPKBE.
Hakonutenu Boabl. Packuancteie KpOHBI U BOJIOCTOUYHBIE TPYObI. «CeTu At TyMaHa.
OroneHne M OXJAXKICHUE BO3AyXa B MHUpE KUBOM npupoasl. KoHaunmonupoBaHue 3naHuil. Bo3gymiHele nmoaymeyku —
U30JIATOPBL. BeTpsiHble OanHu.
Jlemoncmpayus:

» BUICODUIBM «ApPXUTEKTypHasi OMOHUKA
lIpezenmayus

» «ApPXUTEKTYpHO — CTPOUTEIHLHOE UCKYCCTBO KUBOUM MPUPOIBI U X TEXHUYECKUE aHATIOTH.
Ilpaxmuueckas paboma

» « 'apMOHUS KpacoThl U 11eJIECO0OPA3ZHOCTI»

IKCKypcus B apXUTEKTYPHO-CTPOUTEIBHBIN OTEIL.

2. BuomexaHnuka.
buomexanuka. CriocoObI epeaABMKEHUS KUBOTHBIX. [IpocTeiime n300peTeHus: TbbKU, KOJIECO.
Aptotpancnopt. ['ycenmunbie Mamubbl. Besnexon. Caeroxoa. Jlynoxon. Illaroxox. beraronue wammabl. PoOOTEHL

PoGororexHuka.
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[TonBU>XKHBIE LIETIOUKH U3 OTAEIBHBIX 3BeHbEB. [IpHpoAHbIE IIEMOYKHU: MPOLIECC MUTAHMSI, BBIIBUKEHHE SIIOBUTHIX 3yO0B y 3Mel U
ap. MexaHndeckue EeNnOYKH: MUIIYIIas MAalluHKa, CTPOUTENIbHBIN KpaH, BBICOKOBOJIbTHASA MauTa, IApOBO3.

CoennHUTENbHBIE MEXAHU3MBI. 3alENKHUBAIOIINE MEXaHU3MbL. CIENIeHne B KOCMOCE.

[IlapHupnsbie cowteHeHnsa. CTBopkHu MOJUTFOCKOB. CycraBbl. Pyka poboTa.

Texunueckue HHCTpyMeHTHI. [Ipupoaubie komOuHUpoBaHHbIe puOopbl. Knemnwm. [Tunner. Hoxuauel. 3axumbl. TUCKU.
3axBaThIBaIOIIME anmnapatel. JKkckaBaTop. Ceepra. Jpens.

[I'unpomexannka. TexHUKa MilaBaHUE JKUBBIX CYLIECTB. MeXaHU3Mbl aalTallMd UBBIX OPraHU3MOB K IUIABAHUIO, OBICTPOMY
MNOTPYKEHUIO U BCIUIBITHUIO, OBICTPOXOJHOCTU U MaHEBPEHHOCTU. PeakTuBHOE BUKeHUE. CKOJIbKEHUE.

JlacTel. Becno. AxBananr. Ckadannap. Bogonasusrit koiokon. Cyna: JIOJKu, KopadJiu, MapoMbl, MOJIBOJIHBIC JIOJKHU U Jp.
Bopowmer. [ mapopeakTuBHbBIN IBUTATEb.

[Tapyca. I1apycHble SXTBHI.

Anpomexanuka. Bo3nyxormaBanue. /[BmkeHue no Bo3ayxy. [ImaHnpoBaHue u akTUBHBIN NOJIET. TEXHUKA MOJETOB B JKUBOTHOM
Y PACTUTEIILHOM MUDE.

Aspoaunamuka. B3net co craproBoi 1opoxku. BeprukaneHbii ctapt. [lonbemnas cuna. @narrep.

Anpobyc. Camonetsl. UctpeOurtenu. Bepronetsl. I'py3oBoit aBrorpancnopt. [lapamntor. [Tnanep. Qupuxadiib.

VY AuBUTENbHOE OpYXKHUE U BBICOKOI((EKTUBHBIE CHUCTEMBbI 3alllUThl OT BparoB B mpupone. Kamo muensl, ockl. Wrma mms
UHBEKIIUH.

OO>xuTarIme KarncyJbl KAIIIEYHOMOIOCTHRIX. CHAPSIBI.

3anuTHele naHuupu. [logsrkable nanuupu. Boennas trexuuka. Jlocnexu peinaps. Konapuyra. JIMHKOpEI.

Pa3Hoo6pa31/Ie HCIIOJIB3YCMbBIX MAaTCpUaJIOB )KUBbBIMH OPraHU3MaMu.
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Conneuynas sueprusi. dotocunte3. PacturensHbie conHeunbsle ¢Gabpuxu. «buopeakropb». CoMHEUHBIE 3JIEKTPOCTAHIMH U
Oarapeu. [IpousBoactBo Bogopoaa. Bonopon — uyno 6yaymiero. ['enrorepmMudeckue 3JIeKTPOCTAHIIUH.
JlepeBo — IpeBHENIINN €CTECTBEHHBIN ITPUPOIHBIN MaTepuai. bymara.
W3BecTKOBBIC CONU: THUIIC, U3BeCTb. Mopckast Bojaa. Mcmonb30BaHue M3BECTH KUBOTHBIMU (TAHIIMPH, PAKOBHUHBI, 3yObI U JIp.).
N3BecTh — cTpoUTENBHBIN MaTepral. MeIMINHCKOE 3HAUEHUE N3BECTKOBBIX COJIEH.
XWUTUH — CTPOUTENIbHBIA MaTepuand UJICHUCTOHOTUX. XUTUH — MHOTOQYHKIIMOHAIBHBIM MaTepuan sl MEIULUHBI U
(apMaleBTHKHY.
Jlerkue matepuainsl. [IeHUCTBIE MaTEpHUabl U IEHA. AMOPTHU3aTOPBI B IPUPOAE U TexHUKe. CTUponop.
DnacTu4Has pe3nHa. PennsuH — npupoIHbI MaTeprall.
[IpupoaHasi «ymakoBKay: TOCTH)KeHHE HauOouibiero 3¢ @dexra npyu HauMEeHbIIUX 3aTrpaTax. KOKoCOBBIN Oopex — ac ymaKOBKH.
CrenobHas ynakoBka. be3oTxoHbpie MeTo bl yakoBKU. BropruuHnas nepepaboTka.
NneanbHas ¢popma ynakoBku — 3koHOMHas. Tetpasp. COThI.
VYnakoBka kKak mpuMaHka. Pekiiama, kKak B IPUPOJE, TaK U B SKOHOMHUKE, OOECIIEYMBACT PACTIPOCTPAHEHUE MPOIYKTa. SPKOCTE.
bonpmme pasmepsl. bieck. Apomar. bpockue nsTHa.
Camoouunimaroniyecss moBepxHOCTH. ODddekt noroca. IloBepxHOCTH, OTTaTKUBAKOIIKNE Tps3b. DPEHEKTHl CaAMOOUYHCTKHU.
CamoounInarmuecs MNOBEpPXHOCTH: YEPENHULA, CTEKIIO0, KepaMuKa. [ psI3e0TTaIKUBAKOINNA TEKCTHIIb.
3amutHbIN cioi. [Tpupoansiii Bock. Kocmeronorusi.
Jlemoncmpayuu:

» Buaeodpwiem buonunka: Texnomorus ot npupossl. Nature Tech / Bionik: Das Genie der Natur (2006)

»  OMBITHI IO PEAKTUBHOMY JIBIKEHHUIO
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CnocoObl nepeABUKEHUSI ) KUBOTHBIX

» TlogBrKHBIC LIETIOYKH M3 OTACIBHBIX 3BEHBEB: IHUIYIAs MalIMHKA, MakeT «PaboTa sm0BUTHIX 3yO0OB
3MEN

»  3aleaKuBaronuecs MEXaHu3Mbl

» lllapHupHBIC COCTUHEHUS

» Maker «CycraBy

» VHCTpYMEHTHI: MUHIICT, KJICIIH, HOKHHUIIBI, 32KUM, TUCKH, APEITh, CBEPJIO.
Jlabopamophwvie pabomui.

» «l/3ydueHue ppI4aroB B JKUBBIX OPTaHU3MAX)).

» «OrmpeneneHue CONPOTUBICHNS Tela YeIOBEKa (Pa3IMIHBIX YIaCTKOB €T0)».
Ilpaxmuueckas paboma

» «Pemenne mpoOIeMHO-TIONCKOBBIX 3a1a4 1o TeMe «brnomexannkay

» «Pemenne npo06IeMHO-TTOMCKOBBIX 3a/1a4 TI0 TeMe «ECTecTBEeHHBIE MaTepraIb»

IKCKypcus B UHAKEHEPHO-KOHCTPYKTOPCKHUM OTIEI.

3. HeiipoOuonuka. Beicokue TeXHOJIOTMH, ONMPAIONINECH HA MPUHIUIBI 1eiCTBHSI HEPBHOM CHCTEMBI.
Mup omyuienuit. Opranbl uyBcTB. CoBpeMeHHas KiaccuUKallds CEHCOPHBIX opraHoB. Bocnpustue. UyBCTBUTEIBHOCTD.
OTauyusi B BOCOPUATUU U YYBCTBUTEIBHOCTH )KUBBIMU CYIIECTBAMM.

3penue. ['na3 ¢ xpycranukoM u pacetounsie rinaza. [[puHIMIB pabOThI 3pUTEILHOIO aHAIU3ATOPA PA3TUYHBIX KUBOTHBIX.
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PerunaTtpon — uckyccrBeHHbIN a3 jsarymkd. O030pHbIe U pa3BeAbIBATEIbHBIE PaUOIOKAMOHHBIE yCTpoiicTBa. «HebecHbli
koMmmacy. [Ipubop /uist u3MepeHus MTHOBEHHOU CKOPOCTH caMoieToB. IHIUKATOp MyTEeBOW CKOPOCTH.
OnTuka u cBeTOBOJIHBI. JIMH30Bask U 3epkaibHas onTuka. MckycctBenHas cetdarka. @orokamepa. Terne- 1 KUHOM300pakeHHUE.
®oTouyBCTBUTENbHBIE MPUOOPHI. [ 1a3a poOOTOB. DHIOCKOTIL.
Cnyx. Opran ciyxa. CayxoBol aHann3aTop. Pacnio3HaBaHue 3ByKOB.
MarmHHbIE MOJIETTH BOCHIPUATHSA 3BYKOB. AKycTuka. AHTeHHA. CBsa3b. VckycCTBEeHHOE yX0. «DIeKTpoHHOE yx0». KubepToH.
YKB — pagnosemanue.
DXO0JIOKalKsl B IPUPOJIE U TEXHUKE.
Oo6onstare. Opran 00oHsHUSA. OOOHATENbHBIN aHAIU3ATOP. XEMOPELETITOPBHI.
«McKycCTBEHHBIN HOC» B MUILEBOH, MapPrOMEpHON, XUMUYECKONW POMBILUIEHHOCTH. [IprOopsl Ass onpeneneHus 3arpsi3HeHUs
BO3/yXa B KOCMHUYECKUX KOPaOIIixX, MOABOIHBIX JIOAKAX, CAMOJIETOB U Jp. « DJIEKTPOHHBII HOCY ISl MEAULIMHCKON TUAarHOCTHKHU.
Perynsanus u ynpasieHue ClI0XHbIMU cucTeMamu. [luctanumonHoe ynpasieHnue. Tepmoperynaropsl. TepmocTaT. TepMokamepa.
«OnexTpoHukay B nmpupojie. buonornyeckue memOpansl. Konebanus. CelicMuyeckue mpuOOpHI.
DJIEKTPUYECTBO B JKUBOTHOM MHpE. DJIEKTPUUYECKHE OPTaHbl KUBOTHBIX. OCHOBHBIE MOHATHUS JIEKTPUYECTBA. DIEKTPHUECKOE
none. OpueHTauuss C NOMOIIBID DJIEKTPUYECKUX HUMITYJIbCOB. I[IpOMBICIOBBIN 351eKTponoB. OTIYyTMBAaHWE XHWIIHUKOB OT
Pa3BOJMMBIX B BOJIOEMAX IMPOMBICIOBBIX BUJIOB KUBOTHBIX.
[anbBanuKka. ["albBaHUYECKHUE BIIEMEHTHI.
Jlemoncmpayuu:

» Mogenu «I'ma3y», «Yxo»

» IlpesenTarus «Mup OIIyIICHUI
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» BuneodparmeHT « DNEKTPUUECTBO B ) KUBOTHOM MHUPE»
Jlabopamophwvie pabomui:

» «Coznanue Tabauil 1711 OOHApYKEHHS HApYIIEHUIN «IIBETHOTO 3PEHUSINY.

» «Pacno3HaBaHM€ 3ByKOB)

» «B mupe 3amaxoB»
Ilpakmuueckas paboma

» «Vcnonp3oBaHNE 3aKOHOMEPHOCTEH JKU3HEIEATEIHHOCTH OPTaHU3MOB B PEIICHUN MH)KEHEPHBIX 33141
IKCKypcuu

® B MEIUIMHCKOE YUPEKICHHE

L Ha TCJICBUICHUC

4. Kubepneruka

Kubepnetnka kax Hayka. KuOepHeTuka u ee BUIb. 3HaueHHUE KHUOCPHETHKU. DJIEKTPOHHO-BBIUMUCIWUTENbHBIC MAIIUHBI U
MepCOHANIbHBIE KOMIBIOTEphl. MojenupoBanue cucteM. Cdepbl ucnonb3oBaHusi kuOepHeTUKU. CUCTEMHBIA aHAIU3 U TEOpHUs
cucteM. Teopusi aBTOMaTUYECKOTO YIpaBJieHUsl. DKOHOMHUYECKas kuOepHeTuka. MosekyspHas kubepHeTuka. buonornyeckas
KuOepHeTHKa.

Ucropust pazButus podotoTtexHuku. [IpeapicTopust poO0TOTEXHUKN. BOSHUKHOBEHNE U pa3BUTHE COBPEMEHHON POOOTOTEXHUKH.
UenoBeko-MalllMHHBIE CHUCTEMBI. [IpuMeHeHHe CpeiacTB pOOOTOTEXHUKHM B MPOMBIIIIEHHOCTH. PoOoTu3amuss u oxpaHa
OKpyXxatote cpeapl. [IpumeHenne po60TOB PU TEXHOTEHHBIX KaTaCTpo(ax MM CTUXUUHBIX O0eJCTBUAX. buoHn4eckuit mpores.

Jlemoncmpayuu:
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» Ilpesentarus «AHAPOUIBI U KHOOPTH
» IlpesenTamus «Mcropust pa3BUTHS pOOOTOTEX HUKH
IKCKypcusL:
e lcnosib3oBaHue B JIA0OPATOPUSIX U OTACIICHUSX MEAUIMHCKUX M HAYYHBIX OpPraHU3AlMil COBPEMEHHOM

KJIMHUYECKOHN JTabopaTOpHOit, OMO(DU3HUECKON 1 OMOXUMUYECKON anmaparyphbl.

3akJIroueHue
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Y4e0Ho — TeMaTHUYeCKOe IUIAHUPOBAHUE.

Konuuecmeo uacos

E Dopmbl KOHMPONA
<
— = )
= -
z = =5
Tema = o s O
o o, o Q, an)
= o ~ =
() ~ )
O = = < =
as = > = B
> S =
O =) O
< = S
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Brenenne 2 1 1 ®ponTanbHas padoTa ¢ KJIaccoM;
BBOJTHASI JUATHOCTHKA M OI[EHKA YIUTEIIEM
ApPXUTEKTYpHO — 3 2 1 Texymmii peiekCUBHBIN camoOaHanus,
CTpOUTEIbHAsI OMOHHKA KOHTPOJIb U CAMOOIICHKA yYalTUMUCS
BBITIOJTHSIEMBIX 3aJJaHUM; TPaKTHIECKasI
paboTa; JUCT OOpAaTHOM CBA3M.
buomexanuka. 4 3 1 Texymmii pedekCUBHBIN caMoaHaIus,
KOHTPOJIb U CAMOOIICHKA yJaITUMUCS
BBITIOJTHSIEMBIX 33JJaHUM; TTPaAKTUYECKasI
paboTa; JUCT 0OpaTHOM CBSA3H.
BrIcokne TeXHOJIOTHH, ®poHTanpHas paboTa ¢ KIaccoMm;
OTpakaroIuecs Ha 4 2 2 TEKYIlasi AMarHOCTUKA U OL[EHKA
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IIPUHLINIE TEUCTBHUS

HEPBHOW CHCTEMBI

yuuTeNeM; MpaKkTuieckas padbora;

JIUCT OOpaTHOM CBSI3U.

Kubepneruka

Texyuuii peieKCUBHBIN caMOaHATHU3,
KOHTPOJIb U CAMOOLICHKA YYaIIUMUCS
BBITIOJTHSAEMBIX 3aJ]aHuH; (PPOHTAIbHAS

pabota ¢ Ki1accom

3aKJII0OYEHHUE.

HHI[I/IBI/II[yaHLHOG TBOPUYCCKOC 3aaHNC!

CO3aaHHC IIPOCKTA,

3aIUTa MPOEKTOB; JHUCT OOPaTHOM CBS3H.

Hroro

17
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Ilpunoscenue 1.

MeToan4yeckue peKOMEHAAIUH M0 MPOBEAEHUI0 MPAKTHYECKHX padoT

[TpakTrueckas pabota Nel
T'apmonus kpacomul u yenecooopaznocmu.

[enb: MpUMEHUTH MOTYUYCHHBIE 3HAHUS 00 apXUTEKTYpHOU OMOHUKE Ha KOHKPETHBIX MpUMEpax.

O6opynoBaHue:

o Ckopayma siiia, opexa;

° Crebenb 371aKa;

o Ha6op doTorpaduii coopykeHui, TOCTPOCHHBIX MO aHAJIOTUHU C KUBBIMU OOBEKTaAMHU.
Xon paboThI:

1. PaccmoTtpute ckopaymy siiiia 1 opexa. Haliqure ux cxonctsa u pazinnuus. Kakue ocOOEHHOCTH UX CTPOSHUS 3aMHTEPECOBAIU

apXUTEKTOPOB — OMOHUKOB? Kak U rae ucnosib3yroTcsi aHaJIoTu CKOPITYIBI WIIK opexa?

2. Paccmotpute crebenb 3maka. Kakue 0COOEHHOCTH €ro CTPOEHHS! 3aMHTEPECOBAIM apXUTEKTOpoB — OuoHukoB? Kak u rae

MCIOJIB3YIOTCS aHAJIOTU CTEOIS 37aKOB?
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3. Ompenenure, Kakde aHajJOrd UCIOJBb30BAJI UEJIOBEK IMpPHU TOCTPOiike dTuUX coopyxeHui? Jlailte oOBsicHEHUs

11e71eCO00pa3HOCTH MOCTPOECK UMEHHO TaKUM 00pa3oMm.

25



Hab6op dotorpaduii coopykeHHit, MOCTPOSHHBIX 10 AaHAJIOTHH C KUBBIMUA OOBEKTaMHU.

26



[TpakTrueckas padorta No2

Pewenue npoonemno-nouckogvix 3aoau no meme «buomexanuxa)

[enb: pa3BUTh HABBIKU, CIIOCOOCTBYIOIINE MPUMEHEHUIO MMEIOIIUXCS 3HAHUI U YMEHHI B HOBOM CUTYaIIUH.

Xox paboTsl:

,,BOT OBI 3aBecTH cede JOMAITHUM KUBOTHBIM TeKKoHa!* - mermuet Marmma Tumypy. ,,OH noctan Obl MHE TAyKOB U HACEKOMBIX U3
Bcex yriioB». I[IpocTo yaMBUTENBbHO, KakKUX TOJBKO IIEAEBPOB HE coO3jaja JBOJIONUS Ha MPOTSHKEHUHM MULIMOHOB JIET.
Hampumep, manenbkas siiepuila reKKOH yMEeT BEJIMKOJICITHO KapaOKaThcsl BBEpX M Jake OeraTh BHU3 TOJIOBOM IO MOTOJKY B
MOTOHE 32 JOoObIYei. 3a 3TO 0N OCOOCHHO JIIOOST €ro KaK «yOOopIIruKa JOMOBY.

Oco0as 11enKoIanocTh TeKKOHOB JI0JT0€ BpeMs ocTaBajlach TaiiHoOU. BHauame

Mpeanoiaraiy, 4To y HEro Ha JankaxX €CTh KJeslue BEUIECTBA WM CBOEro poxaa npucocku. Ho orBeT okazancs uHbM. Eciu
CUJILHO YBEJIMYMUTH JANKy I'eKKOHA, HA HEW MOXXHO OOHApYyX UTh MAJICHBKHE KEJIOOKHU, KOTOpHIE, B CBOIO OUYepe/b, MOKPHITHI
MOYTH HEBUIAUMBIMU KPOIICUHBIMU TYCTHIMU BOJIOCKaMM. Ha Kaxaoil jamke MMeeTcs OKOJIO MUJUIMap/ia TaKUX KPOIIEUHBIX
BOJIOCKOB. MIX CBOMCTBO -

ONTUMAJILHO MPHUCACHIBATLCA K JII0OOW MOBEPXHOCTH, OYyb TO KPYIMHOMOPHUCTAs TOPOJa UM OYEHb CKOJIb3KOe CTeKs0. KOHIIbI
BOJIOCKOB CTOJIb MaJjibl, YTO MPUOIMKAIOTCS K TTOBEPXHOCTH HA MaJible MUJUTHOHHBIE Moy mwutuMerpa! Hy a Tyt cpabaTsiBaroT

MOJICKYJISIPHBIC CUJIbI IIPUTSAXKCHHA, BOT OHHU TO U 00€eCIIeYnBaKOT CTOJIb HEBCPOATHYIO IIPUITUIIACMOCTD.
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3aoanue 1
> Jlamka rekkoHa W KJeH, U TO U JAPYroe CIYXHUT JJis MpUKJIeUBaHUSA. YeM OTIMYaeTCss HOpMaJbHOE KIesIee
BEILIECTBO, KOTOPHIM BBHI MOJIb3yeTeCh, OT JIanku rekkoHa? I[losicHuTe 3TO0 cBOoMMH cioBamMu. MH(opmMaruio o Kiesmux
BEIIIECTBAX Bl HAMIETE B SHIUKJIONEUH WK B IHTEpHETE MO/ KIIFOYEBBIM CIIOBOM «KJICSIIIEE BEIICCTBOY.
> Ecnu Ol yHHKaJbHBIE CBOMCTBA MEKKOHA MOYKHO OBLIO OBl MIOCTaBUTH Ha CIIY)KOy 4YeJIOBEKa, I7ie Bl BUIHUTE
BO3MOXKHOCTH €TI0 HUCI0ab30BaHug? COCTaBbTE CIIHCOK.

»  Kakoe cpIpbe, 1 Kakue pecypchbl MOKHO OBIJIO OBl COKOHOMUTH Oiaroapst STomy?

3aoanue 2
PaznenuTech Ha rpynmsl U BRIOEPUTE OJHO U3 3aTaHUM.

[IpenyioxkuTe MpUMEHEHHE IPUPOTHBIM H300PETEHUSIM.

1. XXyku-6omMOapupsl CTPEISIOT B CBOMX BParoB CTPyHKaMH €IKOW JKUIKOCTU. Bo BHyTpeHHEM «pe3epByape» KykKa
MEePEKUCh BOJIOPO/Ia, YUACTBYIONIAs B «CTPEJIbOE MO IEIN», XPAHUTKLCS CTOJBKO, CKOIBKO MoHano0uTcs. [lo-BuaguMomy, B ero
OpraHu3Me BbIpa0aThIBAECTCSI KAKOE-TO BEIIECTBO, MPEMSATCTBYIONIEE PA3I0KEHUIO ONTACHOTO Ooernpuraca.

2. «IIupodunbHEIN KyK-371aTKa JIETUT MPSAMO HA JIECHBIC TIOKAphl M OTKJIAJBIBACT silla Ha menenuiie. CrennanabHbIin
opraH ¢ WH(ppaKpaCHbBIM CEHCOPOM pACO3HAET TEIJIOBOE M3JydeHHe. B To Bpems, Kak MCKYCCTBEHHbIH HH(paKpacHbIN
CEHCOp, UCITOJIH3yEMbIi YEJIOBEKOM (B CITyTHHKAX WM MPUOOpPax HOYHOTO BUJICHHMS) TOJDKEH MOABEPTaThCS OXJIKICHUIO IS
OTpEeNICJICHUs] UCTOYHUKA TeIula, YTO JOPOr0 U CJIOXKHO, 3TH MaJICHbKME HAacEKOMbIe 00JIaJal0T BBICOKOUYBCTBUTEIBLHBIM

I/IH(i)paKpaCHBIM CCHCOPOM, HC HYKAAIOIMIEMCA B OXJIAXKACHUU.
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3. Tponuueckue JIMaHbl UMEIOT YHUKAJIBHOE CBOMCTBO — OHHM CaMU OBICTPO 3aTSATMBAIOT TPEUIMHBI B CBOEM CTBOJIE.
Yepes HECKOJIIBKO MUHYT IOciie 00pa3oBaHMs TPEIIMHBI KJIETKH NMPOHUKAIOT B IIENb, JIEIATCS, YIUIOTHSIOT M IOCTEIEHHO
OJIpeBECHEBAIOT €. TakuM o0pa3oM, CTBOJI BHOBb CTAHOBUTCSI KPEIIKUM U HE JIOMAETCSI.

4. Obunue BparoB y AIIEPUIIBI-KPYTJIOTOJOBKH, *UByIIeH B Kapakymax, BBIHYXKZAeT €€ MpSATaThCs, 3apbIBasCh B
necok. [lodysiB OmacHOCTb, KpyrjorojlOBKa BBITATMBAET B CTPYyHY cBo€ 20-CaHTUMETPOBOE TEJIO U HAYMHAET OBICTPO UM
BuOpupoBaTh. Ilecok paccrymnaercs, u siiepuila B MTHOBEHHE OKa HCYe3aeT U3 Iias3.

5. Ecnu Obl renapy Ha CBOEH KOJIOCCAaIbHON CKOPOCTH CTad Obl TOPMO3HUTH OOBIYHBIM B TEXHUKE CIIOCOOOM TPEHUS, €ro
CKeJIET HEeMUHYEeMO pacchinancs Obl Ha Kycku. Ho npuposaa Harpaauia 3Toro 0eryHa Ha KOpOTKUE AUCTAHIUHU BEIUKOJIEITHBIM

r'HAPOANHAMHUYICCKUM TOPMO30M, PACIIOJIOKCHHBIM B CyCTaBaXx.

3aoanue 3

[IpencraBbre cebe, Bbl TOJKHBI pa3paboTaTh 3KOJOTMYECKH Oe30macHOe TpaHCHOpPTHOe cpeAcTBo. Kakue oOpasubl W3 KUBOU
MpUPOABI MPUXOJAT BaM Ha ym? He 3a0yapTe mpu 3TOM O TaKMX Belllax Kak IUIaBaHHeE, MoJieT, nonsaHue u 1.0. Cobepute
IIPUMEPHI B BAILIEW IPYIIIE U 3aIUIIUTE UX!

WNudopmanuu u unen Bel HalineTe B IHTepHETE, HanpuMep, 1Mo aapecy: Www.biokon.net/bionik/beispiele.html
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[TpakTrueckast pabora No3

Ecmecmeennuie mamepuaiibl

Lenu:
o IIPUMEHUTH NIOJIyYECHHBIE 3HAHMSI O ECTECTBEHHBIX MAaTepuagax Ha KOHKPETHBIX IIpUMeEpax.
o CPAaBHUTH APYI C APYI'OM pa3JIMYHbIE NOBEPXHOCTH, UCKYCCTBEHHBIC W €CTECTBEHHBIC, U IIOCMOTPETh, KaK
XOpOILIO OHHM CaMH ce€0sl OUMILAOT.
O6opynoBaHue:
o MEpHBIN CTaKaH, MUIIETKY, IITh KYCOYKOB HCKYCCTBEHHBIX IIOBEPXHOCTEN, 2-3 JINCTA PACTEHUH,
o MPUILETKH, KAPTOH
o MyKa, IIblIb, MEJIKUN NTECOK, ME, caxap
XoJ paboThI:

WBan xo4yeT MOWTH CO CBOMMH JApPY3bsIMH B KUHO. BOT TONbKO Oema - mocie BYEpalrHed MOE3IKH MO TPS3HOW JIOpOre ero
BEJIOCHUTIE/I CPOYHO HYXKJaeTcs B yuctke. Ho Bpemenu ocraercs mMano. [{py3bs yxke CTosST moj ABephio. «BoT ObLI0

OBI 3710pOBO, €ciIM Obl BeJlocuIiel mouucTui cedst cam!» To, o ueM MBaH TOJIbKO MeUTaeT, AeNaoCh YKe ThICAUY pas.
CaMoo4HIIarIumecs: MOBEPXHOCTH — ATO MPHUHITUI, KOTOPBIA yUeHbIe MOACMOTpeH y pacteHuid. Iddext JloToca — HArmsqHBIM

npumep OMOHUKH.
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dddext JloToca

JIuctes JloToca MMEIOT MCPOXOBATYIO IMOBCPXHOCTH, COCTOAIIYIO M3 MeJIbYanImX 6y1“0pKOB N BOCKOBOI'O CJIOA. Korz[a BOJa

TEUET II0 TaKOHu IMOBCPXHOCTHU, OHA IIPCBpAIIACTCA B K&HCJ’ILKH-6YCI/IHKI/I, KOTOPBIC CKATBIBAIOTCA BHH3 H YHOCAT C coboit

3arpsA3HCHHC. M 11ucT BHOBH CTAaHOBUTCS YMCTHIM.

VY pacteHuidl ¢ THAAKOH MOBEPXHOCTBIO YAaCTUYKU TPsI3M HMMEIT OOJbIIYIH0 KOHTAaKTHYIO
IIOBEPXHOCTH C JIMCTOM U IIO3TOMY OCTAIOTCs JIEKATh HA HEM.

- J\Q-’ - el ™,

V JloToca yacTHUYKHU T'psA3H IIOYTH HE COITPHUKACAIOTCS € ITOBEPXHOCTBIO JINCTA.

OO6pa3yromuecs: KaneabKu-OyCUHKH BOJIbI OTCKAKMBAIOT BHU3 U YHOCSIT 3TH YaCTUYKHU C COOOM.

Ceromnst cTaio BO3MOXKHBIM TeXHUYECKH BoctiponsBecTH Dddekra Jloroca. [logymaiite:
»  TJe MOXHO OBLIO OBI 11eJIECO00Pa3HO MCIIOIB30BaTh ATOT 3P QEKT.

»  Kakoe ChIph€ MOXHO OBIJIO OBl YCTONYHMBO IKOHOMHUTH OJIarofapsi S TOMY.
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> Kagep3ubiii Bonpoc: I'ne nmpumenenue npoayktoB ¢ Dddexrom JloToca HenenecoodpasHo u nmouemy? He

3a0yAbTE YYECTh IPU 3TOM OCHOBHOM mipuHIMI Dddekrta JloToca!

Jliist mpoBesieHus1 ONBITOB pa3z0eiTeck mo rpynmnam. Kaxmas rpymnmna nojgydaeT HalOJIHEHHBIA BOJOM MEpHBIN CTakaH, MUIETKY,
IATh KYyCOYKOB HCKYCCTBEHHBIX IMOBEPXHOCTEH, a TakXe€ OT JIBYX JO TpPEX JIUCTbEB pPACTEHHM. JIMCThS MOMXHO 3aKpENUTh
MPUIIETKAMU WX OOJBIIUMH CKPENKaMU K JJUCTY KapTOHA, JJI TOTO

YTOOBI OHH HE MOPIIMHUIINCE.

HabmronarenbHbIN SKCIIEpUMEHT 1:

1. Yron HakiIOHA BceX MOBEPXHOCTEN JIOHKEH COCTABIATh OT 20 10 MakCUMalbHO 45 rpajyCcoB MO OTHOLICHUIO K MOBEPXHOCTHU
CTOJIA WJIX T10JIA.

2. IonipoOyiiTe OLIEHUTh, OT KAKOW M3 ITUX TIOBEPXHOCTEH BOJIa OYJIET OTCKAaKUBATh JIeTYeE.

3. A Ttemeph, OTKamalTe C MOMOIIBI MUIETKH MPUOIU3UTEIBHO OJWHAKOBOE KOJIMYECTBO BOJABI HA pPa3HbIE MOBEPXHOCTH.
3anuimTe, OT KaKuX MOBEPXHOCTEHN BOAa MPEUMYIIIECTBEHHO OTCKAKHUBAET, @ HA KAKUX CKOpPEe OCTAeTCH.

4. O0OpaTuTe BHUMaHKEe Ha (hOpPMY Karesb Ha MOBEPXHOCTU — KaK OHU OTJIMYAIOTCS JIPYT OT apyra?

5. IlonbiTaliTech HATH OOBSICHEHNE TAKOW PEAKIIUH.

HaOnronarenbHbIi SKCIIEPUMEHT 2

1. ITockinbTe IMOBCPXHOCTHU MYKOﬁ, NBIIBKO, MCIIKHUM IICCKOM.
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2. [lonpoOyiiTe OLEHUTD, KaKasi U3 3TUX OBEPXHOCTEH OyIeT Jierye OTTaJIKUBATh IPA3b.

3. MeaneHHo, Karuis 3a Kamied (MMUTHPYsI 10%K/Ib), HAHECUTE Ha TOBEPXHOCTU

NpUOIU3UTENIBHO OJMHAKOBOE KOJIMYECTBO KUAKOCTU. 3alMIINTE, YTO MIPOUCXOAUT U KaKasi IOBEPXHOCTh OUMILAETCS.
4. TToBTOpPUTE 3KCOEPUMEHT C IPYTUMU 3arps3HIIONIMMHU BEIECTBAMU, K IPUMEPY, C MEJOM, CaXapOM.

5. IlonbiTaliTech HAUTH 0OBSICHEHNE TAKOW PEAKIIUH.
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[TpakTrueckas padorta N4

Hcnonwvzoeanue 3al<onomepnocmeﬁ JHCu3HeoesmenbHocmu Op2aHu3Ima 6 petuterHuu UHICEHEPHbIX 3a0au

[enb: pa3BUTh HABBIKU, CIIOCOOCTBYIOIINE MPUMEHEHUIO MMEIOIIUXCS 3HAHUI U YMEHHI B HOBOM CUTYaIIUH.

O6opynoBanue:
. N3o0paxeHne «OnoHmdeckoro ManTomaca»- UCKYCCTBEHHOT'O CYIIECTBA, HAJICJICHHOIO KOMILICKCOM CaMBIX

COBCPIHICHHBIX OPIr'aHOB YYBCTB JKUBOTHBIX.

Xo paboTbl

1. TlosHakoMbTech ¢ H300pakeHMEeM «OHMoHMYeckoro MaHToMaca»- HMCKYCCTBEHHOTO CYIIECTBA, HAAEIEHHOTO KOMILIEKCOM
CaMbIX COBEPIIEHHBIX OPTAHOB YYBCTB KUBOTHBIX.

VY Koro «1mo3auMcTBOBa OMOHUYECKU DaHTOMAC OPTaHbl YyBCTB?

OnummuTe MoJIOKUTEIBHBIC U OTPpHUOATCIIBHBIC CTOPOHBI TAKOT'O HCKYCCTBCHHOI'O CYIICCTBA.

2. Ilonwp3ysacs HTEpHETOM M HAy4YHOU JMTEPATYPOH, BHICTPONTE B MOPSJIKE BO3PACTAHUSA MOPOra YyBCTBUTEIBHOCTH OPraHOB
3peHUs, CIyXa, OOOHSHUS U OCSA3aHUS CJICAYIOIMIMX KUBOTHBIX: KPOT, OpeJ, MIUMIIaH3€, Kapach, JIATYIIKA, OJICHb, TUTP, aKyla,
MUTOH, KPOKOJIWJI, BOpoOeii, cobaka.

Bce nu xuBOTHBIE 001a1a10T B OJIMHAKOBOW MEPE CIIOCOOHOCTHIO BUIETh, CIBIIIATh, OCSA3aTh M YyBCTBOBATh 3anaxu? C 4em 3To

MOJKET OBITH CBSI3aHO?
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['ne B aTHX rpaganusax OyAeT HaXOAUTHCS YEIOBEK?

HpCI[JIO}KI/ITC, KaK U I1€ MOXHO HUCIIOJIb30BAaTb CITOCOOHOCTH MMpCaACTAaBJICHHBIX YKMBOTHBIX ?
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Ilpunooscenue 2
KpuTtepun u npoueaypsl OeHUBaHUS
CucremMa OILIEGHOK YYMTBIBAET PE3yJbTAThl YUAIIUXCS HAa BBIXOJIE U JIMYHbBIC TOCTHXKCHHS YUCHHKA Ha BCEX ATarax BBIMOJIHEHUS
3ananus. [Ipeqiaraercs cneayromias cucreMa 0ajioB:
“1” — He MPOSBIII UHTEPECA K BBHITTOTHEHHUIO 3aJJaHUsI (BBITIOJHUI HE TTPABUIIBHO);
“2” — IpOSABUJI MHTEPEC K BBINOJHEHHUIO 3aaHus (BBIIOJIHUII HE IPABUJIBHO), “cTapaiics’;
“3” — IpaBWJILHO BBIMIOJIHUII 33JJaHME C TOMOILIBIO TOBApUIIA (YUUTEIA);
“4” — He MPABWJIBHO BBHITIOJIHUJ 33JJaHUE TIO AJITOPUTMY, HO CAMOCTOSATEILHO UCTIPABHII OIIMOKH;
“5” — caMOCTOATENIBHO MPABWIIBHO BBHINOJHWI 3aJAHUE IO AIITOPUTMY;
“6” — NpaBWIbHO AHAIIM3UPOBAI PE3YJIbTAT CBOEH JEATEIbHOCTH;
“7” — TBOpYECKH MOJOIIET K BBITIOJHEHUIO 33JaHUs C TTOMOIILIO0 TOBApHUIIA (YUUTEIIN);
“8” — caMOoCTOATENILHO OBJIaJIe] MH(DOPMALIMEH /1JIs1 BBITIOJHEHUSI 3a/IaHMUS;
“9” — TBOpPYECKH MOJOIIEN K BHITOJHEHUIO 3aJaHUSI CAMOCTOSITEIBHO;

“10” — ucronp30Ball HE CTAaHAAPTHHIC MOJIXOAbI K BBIMOJIHEHUIO 3a1aHUS.

Ota cucreMa OIEHMBAaHUS W3MEHSET CaMO IOHMMAaHHME OLEHKH, KOrja B LIEHTPE BHHUMAaHHUS HaXOUTCS HE TOJIbKO KOHEYHBIN
pe3ynbTaT JEeATeNbHOCTH, HO M aKTHMBHAs MO3MIMS peOeHKa Ha BCEX ATamax padoThl, JIMYHbIE KadyecTBa, (OpMUpYyEeMble B
IIPOLIECCE NTO3HABATEIBHON AEATEIIBHOCTH, CAMOCTOATEIBHOCTh U YMEHHUE ITPABUIIBHO OLICHUBATh CBOU JIOCTHKEHUS.

Jlist Toro 4to0Bl MPOCIEAUTh BCE ATambl pabOThl, HMCHOJb3YeTCS JUCT 0OpaTHOM cBA3U. OH OTpakaeT KaK MO3HABATEIbHYIO

ACATCIIBHOCTb, TaK M IMPAKTHYCCKYIO. qbopMa N COACPIKAHUC JIMCTA 06paTHOﬁ CBA3H MOXCT MCHATHBCA B COOTBCTCTBHUHU C
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coJepkaHueM u (opMaMM TMPOBEICHUS 3aHATHUS, a TAKXKE C YpPOBHEM OOYYEHHOCTH M HWHIUBUAYATbHBIMH OCOOCHHOCTSIMH
YYaCTHUKOB TpynIibl. JIUCT 0OpaTHON CBA3M MPEACTABIEH B IPUIOKEHUH 3.

[TapanienbHO € OLICHMBAaHMEM JESTENBHOCTH YYaIErocs YYUTENEM IPOBOJUTCS CaMOOLEHKAa COOCTBEHHBIX JIOCTHKEHUM.
Hcnons3yeTcss npu 3ToM OJJaHK CaMOOILIEHKH, I/I€ YYEHHK MOKET OLIEHUTh M MPOaHAIM3UPOBATh MPABHIBHOCTH BBIIOJHEHUS
CJIEYIOIIMX 3TANOB pa0dOTHI:

— IMIOHUMAaHUE COJIepKaHUs 3aaHus (KoJoHKa 1);

— MJIJAHUPOBAHUE JICSITEIBHOCTH (KOJIOHKA 2);

— MPaBUIILHOCTb BBINIOJHEHUS (KOJIOHKA 3);

— BBIJICJICHUE OIMHOOK (KOJOHKA 4);

— OLIEHUBAHUE JEATEIbHOCTHU 10 PaHee MPEeII0KEHHON 1IKaie (KOJIOHKa 5).

OO111as1 O1IEHKA 3a 3aHATHUE SIBJSIETCS CyMMOM OalljioB 3a BCE BBINOJIHEHHBIE 3a/1aHus. Heo0X0qMMO OTMETh, UYTO KPUTEPUU IIKAJIbI
CUCTEMBI 0aJUIOB, JOJKHBI ObITh O3BYYEHBI YUYUTEIEM U IPOrOBOPEHBI BCE €€ COCTABIISIOIINE.

B KOHIIE 3aHATHS CPAaBHUBAIOT PE3YyJIbTAaThl OLEHKHU YUUTENS U CAMOOLIEHKH y4aIlerocs.

Huskuii 6amn B aecsatubamibHoi cucteme (2, 3, 4, 5) HE TOBOPUT O HEYCIEXE YYalllerocsl MpHu BINOJHEHUHU 3a/IaHUs], TaK KaK
oObsicHeHHEe 0arna HeceT B ce0e MO3UTUBHBIA MOMEHT “‘BBINOJHUI HE MPABUIIBLHO — “OPOSIBUI MHTEpEC”, “TIPABUIIBHO BBIITOJIHUII
C TOMOIIBIO0 TOBapuia (y4uTens)’, “He MPaBUIBLHO BBIOJHWI — “CaMOCTOSITENIbHO HcTpaBmil omuOku”. Takum obOpazom,
MICUXOJIOTUYECKHM acleKT OLEHKH HECET B ce0e YaCTUUHOE yIOBIETBOPEHUE JTMYHOCTH CBOEH JIEATEIbHOCTBIO, YTO MOOYKIAET K

ACATCIBbHOCTH, HaHpaBHeHHOﬁ Ha HCIIPAaBJICHUC HCIAOCTATKOB. YyeHUK HMEET BO3MOKHOCTH BUACTh XOTb HC6OJ’H)IHOﬁ, HO

MOJIOKUTENbHBINA PE3yJIbTaT COOCTBEHHOM IEATETbHOCTH.
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Jluct oOpaTHoiil CBSA3HU

Jeamenvrocms Ha ypoxe

Inan Buowt Kommenmapuu
Bwisoo
desimenbHOCMU oessmelbHOCmu yuumens
Oyenka yyumens
3anganne Nel 3aganne Ne2 3amanue Ne3
AKTUBHOCTh
OTtBeTbI Ha | TBopueckoe [IpakTrueckoe OO6mmit Gamnn
Ha 3aHSITUU
BOIIPOCHI 3a/1aHUe 3a/1aHuE
Camooyenka yuawe2ocs
Ne Kparkoe Anroputm | CamooneHka | JlomymieHHbI bann mo

Ilpunooscenue 3
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Ilpunoscenue 4
IIpoBepounasi padora nmo reMam: «KAPXMTEKTYPHO — CTPOUTEIbHAS OHOHUKA», «BHOMexaHuKa».

Omeemovme Ha 80ONnpocol. 3acuumulearomces moJibko noJiHble omeenivl, pacKkpblearujue Cynib 6onpoca, nycnib U KOponkue.

Yro oObenuHseT Bce (PparMeHTHI
ATOr0 KOJJIaXa C TOYKU 3pEHUS

OUOHUKU?

HaszoBure mnpuHIMI  JIBUXKCHUA,
KOTOPBIN XapakTepeH u JuId
OCBMHHOTa U KOCMHYECKOTO

KopaoJIs.
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HazoBute crtpany, ropox u
3HaMeHuTyr0  Oammnio.  Kakoe
OTHOLICHUE 3Ta
JIOCTOIIPUMEYATENBHOCTh UMEET K

CKeJIeTY U OMOHUKE?

Kakast 0coOeHHOCTb pacTeHUU C
STUMH I1IBETaMHU MHCIOJIb3yEeTCS B
CTPOUTEIIBCTBE 3JaHUN M, CKOpEe
BCEro, OyJIeT MCIOJIb30BaThCS TPHU

CTPOUTEIBCTBE HEOOCKPEOOB?

Yrto, cBsA3aHHOE C  MOuélIaMH,
YEJI0BEK MCIIOJIb30Bal npu
CTPOUTENBCTBE  MeEXIyHApOIHOU

Kocmuueckoit Ctanmmu

42



Kakyro ocobeHHocTh monéTa COB
UCTIONB30BATI  TMPH  CO3JaHHU

HEKOTOPBIX CAMOJIETOB?

YeMm BHYTPEHHEE CTpOEHUE
JIOXKJECBOTO  4YEpBS  HANIOMUHAET

CTPOCHHE TIOABOTHOU JIOAKU?

VY 5TON KyBIIMHKHA — KOPOJIEBCKOE
Ha3BaHue. OCOOCHHOCTH CTPOCHUS
e€ nmuctheB oMorm B 1851 romy
MOCTPOUTh 3HAMEHMTHIN JIBOPEIL.

Ha3oBuTe KyBIIMHKY U JBOpPEL
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Kakyro 0co6eHHOCTh MOJCMOTPENN
yUeHBIC Y JKUBOTHBIX, a 3aTeM
UCTIOJNB30BATIM  TIPU CO3JIaHUH

Oypa?

10.

11.

C KaKUMH 4acCTsIMH YEJIOBEUYECKOTO
Tela MOXHO CpaBHUTh KaHAThI
BantoBoro wMocra B  CaHKT-

[TerepOypre?

B npeBnem Pume cymectBoBaso
00€eBOE MOCTPOCHUE Y JIETHOHEPOB,
JUI8  3alUTBl  OT CTpell. ITO
MOCTPOCHHUE  MPUAYyMaJH, 1o
HAOJIOICHUSIM B JKMBOM TIPUPOJIC
3a OJHUM OPTraHW3MOM C MOIIHOM

3alIUTOM OT  HalmageHud U3
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BHEIIHEN cpenbl. Hazoeure 310

ZKHUBOTHOC

12.

Paccmotpute a1y (ororpaduio u
MpaBWIBLHO HA30BUTE TO, UTO
MOHTED UCIIOJIB3YET, 9TOOBI

3a0parthCs HA CTOJIO

13.

310 PUCTIOCOOICHNE
UCTIONB3YETCSl UYEJIOBEKOM OYEHb
9acTo, a  MPOTOTHI  3TOTO
npucnocoOJIeHNsT €CTh y JKHUBBIX

opranu3MoB. O 4éM peun?
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14.

HaszoBute nHCTpYMEHT, CO3JaHHBIN
YEJIOBEKOM, KOTODPBIM BBIIIOJIHSAET
Takue k€ (PyHKUUHU, KaK KIIOB Yy

9TOMU IITHUIIBI

15. HazoBure neraTenpHbI anmapar,
MPOTOTUTIOM KOTOPOTO  SIBIICTCS
3TO HACEKOMOE

16. Kakue mpuOopsl YermoBek co3ma,

u3yvas 0COOEHHOCTH
JKU3HEAEATETLHOCTH ITUX
KUBOTHBIX ?

46



17.

PaccMmoTtpure KoJmaxk M Ha30BHUTE
TO, 4YTO  CO3JalIM  YyYEHBIE,

Onaronmapst Mmeay3am?

18.

OcobenHoctu CTPOCHHUA,
MPEJICTABUTENIEN  KAaKoro  THma
JKUBOTHBIX, MIOMOTaeT y4YEHBIM
co3/1aBaTh POOOTHI JJISI U3YUCHUS U

Oymymero ocBoenus Mapca?

19.

N3y4uB 3TOT KOJUIAX, OMPEICIUTE,
KakoOM BHJI  II0JIETAa  YEIOBEK

MOJCMOTpPEIT Y TPUPOABI?
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20.

O kakoM H300peTeHHH HAET peyb

Ha DTOM KoJutaxe?
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Omeemul Ha NPOBEPOUHYIO pabomy no memam. «ApxumexkmypHo — cmpoumenvhas 6UOHUKA», «buomexanuxay.

1. [Taytuna nmayka Latrodectus mactans (uiu npocto "UepHast BoBa'") BIoxHoBuiia KOHCTpykTopa Credanu KBosek u3 dhupmsl
DuPont Ha »KcmepuMEHT ¢ BOJOKHamMHu mnoiunapadeHuwieH-TepepTaiaMmuna. B wTore OMBITOB MOMMMEDP TOJHOCTHIO
pEOpPraHU30BaJICS, LEMOYKH MOJIEKYJ BBITSHYJIMCH BJOJb HAIpaBiICHUS BOJIOKOH MU HAMEPTBO CHENWINCh MExay coboi. Tak
pPOAMIIOCH BOJOKHO TOJ HAa3BAHUEM KEBIAp, KOTOPHIM  TENepb BO BCEM MHPE UCIHOJIB3YETCS Il HW3TOTOBIICHHS
MyJICHENPOOUBAEMBIX KUJIETOB U IITUH

2. PeakTUBHBIN MPUHIIUI JBUKEHHUS.

3. DiiperreBa OanTHS CYMTACTCS OJJHUM U3 CAMBIX PAaHHUX OYEBHIHBIX PUMEPOB MCTIOIL30BAHMS OMOHUKY B HHKCHEPHUH.
Koucrpykiust DiideneBoit OamHu OCHOBaHA Ha Hay4YHOU paboTe miBeiapckoro npodeccopa anaromuu Xepmana ¢hoH Meliepa
(Hermann Von Meyer). 3a 40 jeT 10 cCOOpY>KE€HUSI MAPHKCKOTO MHXEHEPHOTO uy1a nmpodeccop UCCiae0Ball KOCTHYIO CTPYKTYPY
TOJIOBKM OCAPEHHOM KOCTH B TOM MECTE, TJIe€ OHA M3ru0aeTcsl U Mol yrioM BXOJMUT B cycTaB. M mpu 3TOM KOCTh MOYEMY-TO HE
JoMaeTcs moj TsKecThio Tenma. @on Meiiep 0OHApYKWUJI, YTO TOJIOBKA KOCTH TOKPBHITA HM3OMIPEHHON CEThI0 MHUHUATIOPHBIX
KOCTOYEK, Ojarojiaps KOTOPHIM Harpyska yJIMBUTEIbHBIM 00pa3oM MepepachpeaesisieTcsi 0 KOCTU. JTa CeTh UMela CTPOTYHo
F€OMETPUYECKYIO CTPYKTYPY, KOTOPYIO mpodeccop 3aJ0KyMEHTUPOBAIL.

B 1866 rony meiinapckuii naxenep Kapn Kyneman (Carl Cullman) nonsen tTeopernueckyro 6a3y nona otkpeitie ¢hoH Meiiepa,
a ciiycTst 20 JIeT NpUpOHOE pacipeiesieHne Harpy3Ku ¢ OMOIIBbIO KPUBBIX CYIITIOPTOB OBLJIO UCIIOJIB30BAHO DildheneM.

4. JlaBHO MOJIMEYEHO, UTO JIUCThS IIBETOB JIOTOCA HUKOTAa HE HAMOKAIOT MO/ BO3/ICHCTBHEM BOJIbI, OHA IIPOCTO CKATHIBAETCS C
MMOBEPXHOCTH IMOJO0HO IIapUKaM PTYTHU, YBJIEKas 3a cOOOM YaCTHUKHU 3arpsi3HeHUi. biarogapsi 5ToMy B BOCTOYHBIX PEITUTHUSIX

IBCTOK JIOTOCA BCCraa IMo4YuTalICiad KakK “CMMBOJI YUCTOTHI . SIBJICHUE HCCJICOA0BAI U 3aI1aTCHTOBAJI HCMCHKI/Iﬁ y‘iCHI;Iﬁ BapTXJIOTT.
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OH BBISICHWJI, YTO JJAHHOE SIBJICHUE OOBSICHACTCS YHUKATBLHBIM CTPOCHUEM TOBEPXHOCTH JINCTHEB JIOTOCA, CHIDKAFOIINM TUTOMIAb
CONIPUKOCHOBEHMS, &, CIEIOBATEIIBHO, W CUJIY B3aMMOJCHCTBUS TOBEPXHOCTU C YACTUUKAMH BOABI U TpsA3u. Hemeukum yueHbImM
u3 pupmer ISPO ypanock paspaborats (acamnyio cunukoHoByt0 kpacky (LOTUSAN), kotopasi mo3BOISI€T Ha OKpAaIlIeHHON
MOBEPXHOCTH BOCCO3/1aThb MHKPOCTPYKTYpY NOM00HYyI0 JHCTy jotoca. Kpacka c¢ a3ddexTtom moroca comaepxuT B cebe
MUKPOKPHUCTAIBI CTEKJISTHHBIX YacCTHUIl, KOTOpbIE CO3Jal0T OYropkH, Kak y JIUCTAa JIOTOCA, U HE MO3BOJSIOT KaIUuIsIM BOJIbI
3aICPKUBATECA M PACTEKaThCS 110 TIOBEPXHOCTH, — OHH TPOCTO CKATHIBAIOTCS, 3a0upass ¢ CcOOOW YacCTHIBI TPS3H.
CoOOTBETCTBEHHO, YAAI0Ch JOOUTHCS MPOSIBJIEHUSI CBOMCTB, aHAJJOTUYHO TEM, KOTOPbIE€ HA0IIOAAI0TCS B IpUpoae. A HEOOCKPEOHI
HE MPUJETCA MbITh, YTO BECbMA 3aTPYAHUTEIBLHO

5. Ilanenu conHeuHbIX OaTapei, OOPTOBBIE AHTEHHBI W3TOTOBJIEHBI U3 TPEXCIOWHBIX COTOBBIX KOHCTPYKIIMM Ha OCHOBE
KOMIIO3UIIMOHHBIX MaTE€pUaJIOB.

6. WccnenoBanue, npoBoaumoe yd€éHbiMu Amepukanckux BBC st pazpaboTku HE3aMeTHOTO caMojéTa-00MOapaupOBIIHKA,
OCHOBBIBAETCSI Ha HEMPEB3OWJICHHOM JM3aiiHe, OOHAPYKUBAEMOM B KPbUIbSX COBBI. biaromapsi ocOOGHHOMY nH3aiiHy CBOMX
KPBUIbEB COBBI MOTYT HE3aMETHO MPHUOINKATHCSA K CBOCH M0ObIYe TEMHOW HOUYBIO. Y JPYTUX BUAOB MTHUIL Kpasi KPHLILEB UMEIOT
0oJiee OCTPYIO KPOMKY; @ BOT MEPhsi COBBI JOBOJILHO TOHKHE, HO HE OCTpble. UTO U TIO3BOJISIET ’TUM HOUHBIM XUIITHUKAM JIETaTh
0€33By4HO.

/. BHYTpEeHHHE NEPErOpOAKH MOKAECBOTO YEPBSA 3alIUIIAIOT OPraHU3M MPHU TSHKEIBIX PAHEHUSX W pa3pblBax CTEHKHU Teja.
[leperoposku He MO3BOJISIIOT MOJIOCTHOM KUIKOCTH BBITEKaTh M3 Tejaa. Mopckue Kopabyid U MOABOJHBIC JIOJKH TOXKE UMEIOT
BHYTPCHHHE TepPMETHYECKHE Teperopoakd. Ecmu G6opT mpobuTt, TO BOJA, XJBIHYBIIAs B MPOOOWHY, 3aIMBAET TOJHKO OJIMH
MOBPEXKJIEHHBIN OTCeK. OCTalbHBIE OTCEKH, HE 3alIUThIE BOJIOM, COXPAHSIOT IJIABYy4eCTh MOBPEXKACHHOTO Kopabis. Tak u y

KOJIbYCIOB HAPYHICHUE OAHOI'0 CEIMEHTA UX TCJIa HC BJICUCT 34 c0001i rudeIu BCero JKUBOTHOTO.
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8. Bo Bpems mpaBieHMsS aHIJIMUCKOW KOpOJjeBbl BukTOpuHM, B 4ecTh KOTOpOW Ha3BaHa Bukropus perus, OblT MOCTpOEH
3HAMEHUTHIA XPYCTAJIbHBINA IBOPEILL.

9. Camo3aTaunBaroImuecs pe3pl.

10. CBsi3kH, CyXOKUIIHSL.

11. Yepenaxa.

12. IIpucniocoOneHne Ha HOTaX JIEKTPOMOHTEPA HA3BIBAIOTCS «KOTTH WJIH «KOIIKKY» U BBITOIHSIOT Ty K€ (YHKIUIO, YTO KOT'TU
Y )KMBOTHBIX, HAIIPUMEP Y KOILIKH.

13. IIpucockwu.

14. Ilunner.

15. Beprouer.

16. DxomokaTop, 3X0J0T.

17. Y Meny3 umeetcsi 0coOblii opraH — «UH(PpPayXxo0», TOMOTAIOIIEE UM YJIaBIUBATh HEJOCTYIHBIC YeJIOBEKY MH(PA3BYKOBbHIC
KosneOaHusi yactoTod 8—I12 repu, BO3HUKAaOIIME AaleKO B MOpPE BO Bpems IITopMa. Vcmonb3ys NpuHOUN AEUCTBUSA
«MH(ppayxa» Meay3bl, COBETCKHE YYEHbIE, COTPYIHUKHU Kadeapbl 0nopu3nku MOCKOBCKOT0 rocyJapCTBEHHOTO YHHUBEpPCUTETA
unxeHepsl b. MBanos, JI. BopoOseB u Bpau I'. HOBUHCKMII, CKOHCTPYMPOBAJIM 3JIEKTPOHHBIN ammapar sl NpeacKa3zaHus
IITOPMOB. YJIOBUTENIEM KOJIeOaHHH BO3yXa — IITOPMOBBIX HH(PPA3BYKOB 4acTOTOM okoJio 10 repil B 3TOM ammapaTe sSBIsSETCS
crenuaibHbld pynop. Paznuunbie Apyrue kKojeOaHus BO3lyXa OTCEHMBAIOTCS B IIape-pe30HATOpe. YIIaBlIMBAaeMble€ IITOPMOBBIC
uH(Pa3ByKHU MepeatoTcs Ha KBAPLEBBINA 3JIEMEHT — MbE30KPUCTAILI, TPEBPALAOIINNA UX B UMITYJIbCHI SJIEKTPUUECKOTO ToKa. B
puOOpe MUMEIOTCA AIEKTPOHHBIM YCUIIMTEIh M YyBCTBUTEIbHBIE U3MEPUTENHN. AMNMAapaT yCTAHABIMBAIOT Ha manxyde Kopalis,

BKJIIOUaloT. Pymop ero, MeqieHHO Bpamiasich, BBIMCKMBAET IITOPMOBBbIE MH(Ppa3Byku. Korma pymnop yJloOBHUT «rojioc MOpPs»,
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0c000€ yCTPOHICTBO, ACHCTBYIOIIEE TTO MPUHITAITY 0OpAaTHOM CBSI3M, OCTAHABIMBAET €TO JIBIJKCHHE U YCTAHABIMBACT TaK, YTO OH
MOKa3bIBA€T, OTKyAa JBIKeTca mTopM. OT ammapara K CHEHUAIBHOMY H3MEPUTEIBLHOMY MpPUOOpY, YCTAaHOBICHHOMY Ha
KallMTAaHCKOM MOCTHKE, IepeaaeTCs CBETOBOW WJIM 3BYKOBOUM CHUTHAJI, MPEAYNPEKIAIONINI 0 HaCTyIUIeHHH mropMa. CpaBHHUBAs
mokKazaTesim Tpubopa BO BpeMs IBIKCHUS KOpaOJisd, MOKHO Ja)Xe YCTAaHOBUTH CHIIy HaJBHTaromerocs mropma. [Ipubop
JIOBOJIPHO YYBCTBUTEIBHBIN: OH JJACT BO3MOXXHOCTh y3HATh O MPUOJIMKEHUH IITOPMa U €0 HarpaBjieHun 3a 12—15 gacos.

18. UnenucroHorwue.

19. InanupoBanue.

20. B aHr10436I4HOM U MEPEBOAHOMN JIUTEpaType Yalle yrnoTpediserca TepMUH OMoMUMETHKa (0T JIaT. bios — XKU3Hb, © Mimesis
— TMOJpakaHWE) B 3HAYCHUN — TOAXOJ K CO3/IaHUI0 TEXHOJIOTHYECKUX YCTPOUCTB, IPH KOTOPOM HJIesS M OCHOBHBIC 3JIEMCHTHI
YCTPONCTBA 3aMMCTBYIOTCSI U3 KMBOM TIpupojabl. Ha koinaxke Mbl BUIMUM MHUMa W TpUMEpbl MUMuKpuu. U Tam, u tam —

MOJIpakaHue.
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