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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

[MosicuuTenbHas 3anucka

®oHn oneHOYHBIX cpenctB (mamee — POC) mnsg MPOMEKYTOUHOH arrecTanmuu o aucnuiimHe «CoBpeMEeHHbBIE
npoGieMbl 6uooruu. VcTopust M1 METOM0JIOTHsT OUOJIOTHHY Pa3paboTaH B COOTBETCTBUHU C TpeOOBaHUSAMU (enepaabHOro
TOCYAapPCTBEHHOTO 00pa30BaTENIFHOTO CTaHAAPTa BBICIIEr0 OOPa30BaHUS — MAarucTpaTypa IO HANpaBICHHIO MOATOTOBKU
06.04.01 Bruomorus, yTBep>KIeHHOTO MPHKa30M MHUHHCTEpCTBa HAYKH U BIcIIero oopasoBanus Poccuiickoit depepanmu ot
11 aBrycta 2020 1. Ne 934 (3apeructpupoBan B Munrocte P® 28 aprycra 2020 r., perucrpannonusiit Ne59532), ocHoBHOMI
mpodeCCHOHAIbHON 00pa3oBaTEeIbHON NPOTPaMMBI BBICIIETO 00pa3oBaHUS «DKOJOTHSA» C YYEeTOM TpeOOBaHWH
npodeccronansHoro cranaapra «15.004 Crienpanuct 1o BoAHBIM OMOpeCypcaM U aKBaKyJIbTYPe», yTBEPKICHHBIH TPUKa30M
MuH#HCcTepCTBa TPYAa U coruanbHoi 3amuThl PO ot 8 okTs10pst 2020 r. Ne 7141 (3apeructprpoBad MUHUCTEPCTBOM FOCTHITUH
Poccwuiickoii @enepaunu 11 Hosi0ps 2020 r., peructpaunonusiii Ne 60840), npodeccronansHoro crannapra «01.003 [Tegaror
JIOTIOJTHUTEIBHOTO 00pa3oBaHUs AETeH M B3pOCIBIX», YTBEPXKICHHOIO MPHUKa30M MUHHCTEpPCTBA Tpyda M COLHUAIBHOU
samutel Poccmiickoit ®eneparmu ot 22.09.2021 r. Ne 652H (3apeructprpoBaH MHHHCTEPCTBOM OCTUIME Poccuiickoit
Mdenepannn 17 nexabps 2021 r., perucrpannonnsiii Ne 66403).

Hems @OC myist mpoMeKyTOUYHON aTTECTalliy — YCTAHOBJICHUE YPOBHS copmMupoBanHOCTH KomrreTeHnnu OITK-1.

3agaun @OC 111 NpOMEXXyTOYHOH aTTECTAIlMU - KOHTPOJIb Ka4eCTBA M YPOBHS JOCTIKCHHS PE3YIbTATOB OOyUCHUS 110
(hOopMHpPYEMBIM B COOTBETCTBHUH C YICOHBIM IIIAHOM KOMITETCHIIHSIM:

OIIK-1 CrocobeH HCTONB30BaTh W MPUMEHATH (yHIAMEHTAIBHBIE OMOJIOTHYECKHE MPEICTABICHUS H COBPEMEHHBIE
METOIOJIOTUYECKHE TOIXOAbI Ul MOCTAHOBKM M PEIICHUS HOBBIX HECTAHAAPTHBIX 3agad B cdepe npodeccrnoHaIbHON
JIeSITENIEHOCTH;

OIIK-1.1 3naer ¢pyHnameHTaIbHbIC OHONOTHUECKHE PEICTABICHHUS U COBPEMEHHbIE METO/I0JI0TUUECKHIE TIOAXOABI IS
MOCTaHOBKH M PElICHHs HOBBIX HECTAHIAPTHBIX 331a4 B cepe npodeccrnoHabHO AesTeTbHOCTH

3HAaeT: OCHOBHBIE JTaIlbl MPOUCXOXKIACHUA W AyaJInu3M BO B3aMMOOTHOMICHHUAX 6I/IOJ'IOFI/I‘-ICCKOFO n COIMaJIBHOTO
KOMIIOHCHTOB B YCJIOBEKE, OTHOIICHUE 4YCJIOBCKA K MNPUPOAC W BO3ZHHUKIIHC IPOTUBOPCUHUS, KPHU3UCHI CYHICCTBOBAHUA
4eJoBeKa B IPHUPOJE; OHONIOTHYECKHE W ATHYECKHE MPEIIIOCHUIKM B PEHICHHH OHOJIOTMYECKHUX IMpoljieM B MpUpoje U
o0IecTBe; OCHOBHBIE JIOCTIDKCHHSI OTCUECTBEHHBIX M 3apYOEKHBIX YUCHBIX M MBICIHTENCH B Pa3BUTHH OMOIOTHYECKOH
3HaHMUH B KOHTEKCTE HCTOPUIECKON PETPOCTIEKTHBEI.

OIIK-1.2 ¥Ymeer mcnonb30BaTh M NPUMEHSATH (yHAAMECHTAJIbHBIE OMOJIOTMYECKUE IPEJCTABICHUS W COBPEMCHHBIC
METOJIOJIOTUYECKUE TTOIXOMABI Ul NOCTAHOBKM M PEIICHUS HOBBIX HECTAHAAPTHBIX 3a1ad B cepe mpodecCHOHATHHOU
JIESITEIIEHOCTH

YMeeT: aHaTU3UPOBATh CTAHOBJICHHE METOJOIOTHH B TIPOLIECCE IBOIIOIMN BYKHEHIIIMX HAyYHBIX IIKOJI M HAITPABJICHUMH,
KOHICIIIHNH OMOJIOTHYECKOM HayKH, OCHOBHbLIC HalpPaBJICHWA W BbLAAIONIUECCH CO6I)ITI/IH B UCTOpHU OTKpI)ITI/Iﬁ B 00JacTu
Ouosnoruu; 000CHOBBIBATh HEOOXOMMOCTh OMOJIOTMYECKUX 3HAHUM JUTsl pelieHus] (yHAaMeHTaIbHBIX BOIIPOCOB B 00JIaCTH
9KOJIOTHH H MPUPOIOTIOIL30BAHHMS; HCIIOIh30BATh HAKOIJICHHBIH HCTOPHUYCCKUI MaTEepHa B peanu3anuy IpodecCHOHATBHOM
JIeSITEIbHOCTH.

OIIK-1.3 Bnazneer ¢pyHnaMEeHTaIbHBIMU OHOJIOTHYECKHMHE MPEACTABICHUSIMH 1 COBPEMEHHBIMU METOI0JIOTHIECKUMU
MOJIXOZAMHU JUISl TIOCTAHOBKH 1 PEIICHHUS] HOBBIX HECTAH/IAPTHBIX 3a]1au B cdepe MpodecCHOHANBHOMN JIeSITeNbHOCTH

Brnaneer: ymMeHMsAMH K OOOOLICHWIO W aHaIN3y MH(GOPMAIMM TI0 COBPEMEHHBIM IpoOieMaM OHOJIOTHH, a TaKke
(byHIaMEHTaNbHBIMU 3HAHUSIMU 110 HCTOPUH U METOIOJIOTNH OHOJIOTHH.

TpeboBaHue K poLEype OLCHKH:

[Tomemnienne: moMeneHne ¢ MPOEKIMOHHBIM 000pyJ0BaHHEM

O0opynoBaHue: MPOCKTOP, HOYTOYK

VHCTpYMEHTHI: Ipe3eHTaluH CTYICHTOB.

Pacxoanbie matepuaibl: Oymara A4.

JlocTyn K IOTIOJTHUTETIHHBIM CIIPAaBOYHBIM MaTepHajiaM: HET.

Hopwmsl Bpemenn: tect — 30 MUHYT, ZOKJIaX 1O npe3eHTanu — 10 MuHyT Ha | Temy.

IMposepsiemast (bie) koMmmeTeHIHUs (1) (us OO BO):

OIIK-1 CrocobeH HCTonb30BaTh W MPUMEHATh (DYHIAMECHTAIbHBIE OMOJOTHYECKHUE MPEICTABICHUS U COBPEMEHHBIC
METOJIOJOTHIECKHE TOAXOJbI IS TOCTAHOBKH W PEIIeHHs] HOBBIX HECTAHIAPTHHIX 331ad B chepe mpodeccHoHaIbHOM
JIeATEIbHOCTH.

[IpoBepsieMblil UHAUKATOP AOCTHXKEHUSI KOMIIETEHIIMU:

OIIK-1.1. 3naet ¢pyHmaMeHTaIbHBIE OMOTOTHYECKUE MPEACTABIECHUS H COBPEMEHHBIE METOIOIOTUIECKUE TTOAXO BT JIS
MTOCTAHOBKH U PEIICHUS] HOBBIX HECTAHIAPTHBIX 3a/1a4 B cepe mpohecCHOHATBHOM AeSITEIbHOCTH.

[IpoBepsiemslii (bIe) pe3ynbTaT (bI) O0yIECHHUS:

3HaeT: OCHOBHBIC STambl NMPOUCXOXKICHHS M AyaJd3M BO B3aUMOOTHOUICHUSX OHOJIOTHYECKOTO M COLHAIBHOTO
KOMITOHEHTOB B UEJOBEKE, OTHOIIEHHE YeJOBEKa K MPHUPOAEC W BO3HHKIIHE MPOTUBOPEUMsS, KPU3WCHI CYIIECTBOBAHUS
YeNoBeKa B MPUPOIE; OMOJOTHYECKHE M ATHYECKHE NPENNOCHUIKA B PEIIeHHH OHWOJIOTMYECKHMX NpoOJieM B MpHpOJE U
00IIecTBe; OCHOBHBIC JOCTIDKCHHS OTCUCCTBEHHBIX M 3apyOEKHBIX YYCHBIX U MBICIUTENCH B PAa3BUTHH OUOJIOTHYSCKOM
3HAHUN B KOHTEKCTE UCTOPUUYECKOMN PETPOCHIEKTUBBL.

Tun (dopma) 3ananus: recr.
[Tpumep THUNOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHAIIBI):

3anmanue 1. Tect «VcTopus u MeTo b Orosorum» (5 0aioB).

1. Buonorus — 3T0 Hayka:

1) o xu3HH, 00 0OITNX 3aKOHOMEPHOCTSIX CYIIECTBOBAHUS U PA3BUTHS JKHUBBIX CYIIECTB,;
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

2) 0 B3aMMOJICHCTBHH YEJIOBEKA U IIPUPOIbI;

3) 0 MPOUCXOKICHUH BCETICHHOM;

4) 0 TEOJOTHUYECKHUX BO33PECHHSI Ha IPOUCXOXKICHNE )XU3HU Ha 3emIIe.

2. [IpeameTom m3ydeHuUs OMOJIOTHH SIBJISTIOTCS :

1) ToIBKO KIacCU(pUKAIIS OPTaHU3MOB;

2) )KUBBIE OPTaHU3MBI, NX CTPOEHHE, POCT, (DYHKINHU, PA3BUTHE, B3aMMOOTHOIIEHHS CO CPEION M IPONUCXOXK/ICHHE,

3) TONBKO MPOUCXOXKICHHUE M PAa3BUTHE OPTaHNU3MOB;

4) TOJIbKO B3aMO/ICHCTBYE YEIOBEKa Ha IPUPO/TY.

3. Buosnorus, Gpusnka ¥ XUMHSL OTHOCHTCSI K HAyKaM:

1) TO4HBIM;

2) TyMaHHUTapHbIM;

3) HONHUTUYCCKUM;

4) eCTeCTBEHHBIM.

4. TepMuH «OMOTOTH» UL €€ 0003HAUCHUS BIIEPBBIE OBLT IIPEII0KEH:

1) ApucroTenem B 1 Beke 10 H.3.;

2) Amsbeptom Bennknm B 13 Beke;

3) Jleonapmo na Burum B 15-16 Beke;

4) Teogopom Py3om B 18 B.

5. Jlan mepBoe OTHOCHUTEIBHO MOAPOOHOE ONHMCAHHWE CTPOEHHs YelIOBEKa M JKMBOTHBIX M yKaszal Ha POJib CPEAbl U
HacJIeJICTBEHHOCTH B BOSHUKHOBEHHH OOJIE3HEH y YeoBeKa:

1) 'mnmoxkpar;

2) ApucToTtens;

3) AnbbepT Benukwuii;

4) Yapas3 lapBuH.

6. Coznan 4eTslpe OMOIOTHYECKUX TPAKTaTa, B KOTOPBIX COAEPKAIICH PAa3HOCTOPOHHHE CBEJCHUS O KHBOTHBIX:

1) l'mnmoxpar;

2) ApHUCTOTEIB;

3) AnsbepT Benmkmii;

4) Yapns3 lapBuH.

7. Ioapasmensin OKpy>KaroLIii MUp Ha YEThIPE apcTBa (HEOAYIIEBICHHBIN MHUp 3€MJIH, BOJIBI M BO3/IyXa, MUD PacTeHUH,
MUP >KUBOTHBIX U MUD Ye€JIOBEKa:

1) 'mnmoxkpar;

2) ApucToTens;

3) AnbbepT Benukwuii;

4) Yapas3 lapBuH.

8. OCHOBOIOJIOKHUKOM 300JIOTHH CUUTACTCS:

1) l'ummoxkpar;

2) ApUCTOTEIB;

3) Teodpacr;

4) Yapns3 lapBuH.

9. OCHOBOITOJIO)KHUKOM OOTaHWKH CUHTACTCS:

1) 'mmmoxkpar;

2) ApucToTtens;

3) Teodpacr;

4) Yapas3 lapBuH.

10. OcraBui CBeleHHsT O CTPOCHHMHM M PAa3MHOXKEHMHM MHOTHX PAcCTEHHH, O Pa3iIM4MsAX MEXIy OJHOJOJBHBIMH U
JIBYJIOJIbHBIMH PACTEHHSMH, BBEJI B YIIOTPEOJIEHHE TEPMUHBI «IIJIO/», «OKOJIOIJIOAHUKY, «CEPALIEBHHAY!

1) Dxiesunacr;

2) ApUCTOTEIB;

3) Teodpacr;

4) Manpnury.

11. Onwucan nosymmapus roJI0BHOTO MO3ra, €r0 MO3KEUOK M U3BHIIMHBL:

1) Dpasuctpar (oxoso 250 T. 10 H. 3.);

2) I'mmmoxkpar (okosmo 300 r. 10 H.3.);

3) Apucrotens (oxoio 300 r. 10 H. 3.);

4) I'epocun (oxosro 300 r. 10 H.3.).

12. OcraBun cBe/ieHHs M0 CPaBHUTENILHOI aHATOMHHM 4YEJOBEKa W JKUBOTHBIX, BIIEPBBIC yKa3all Ha Pa3iiMyuusi MEXIy
apTepUsiIMU U BEHAMH:

1) Opazucrpar (okoiso 250 r. 10 H. 3.);

2) I'mnmoxkpar (oxoso 300 r. 110 H.3.);

3) Apucrotens (okoso 300 r. 10 H. 3.);

4) I'epocpn (oxozo 300 . 10 H.3.).

13. ABtop «EcTecTBeHHOI HCTOpUM» B 37 KHUrax:

1) ITnuanii Crapnii;

2) Anockopuz;

3) Knasawuii "anen;
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

4) ABuneHHa.

14. OcraBui onrcanue okojio 600 BUAOB pacTeHni, oOpamas BHUMaHKe Ha X [eleOHbIe CBOHCTRA!

1) [Mnuawidc Crapimii;

2) quockopu,

3) Knasawuii "anen;

4) ABHIICHHA.

15. IlepBBIM a1 CPaBHUTEIHHO-aHATOMUIECKOE ONICAHUE YeIOBEKA U 00C3bIHEL:

1) Yapmns3 JlapBun;

2) dnockopux;

3) KnaBmuii ["anex;

4) ABuneHHa.

16. Pa3BuBas B3risiibl 0 BEYHOCTH M HECOTBOPEHHOCTH MUPa, IPU3HABAN IPUYMHHbIE 3aKOHOMEPHOCTH B IIPUPOJIE:

1) Yapns3 Japsun;

2) Anockopum;

3) Knasauii "anen;

4) ABHIICHHA.

17. OTKpBLI TOMOJIOTHIO OPTaHOB!

1) T'apseit (1578-1657);

2) Jleonapmo na Bunun (1452-1519);

3) Auapeac Beszamuii (1514-1564);

4) Bopenu (1608-1679).

18. Coznan anaromuueckuid Tpya «CeMb KHUT O CTPOSHUH YEJIOBEUECKOTO TEJa, 3aJI0KUBLUIMHA OCHOBBI Hay4YHOI
aHATOMUH:

1) Tapgeii (1578-1657);

2) Jleonapmo na Bunum (1452-1519);

3) Annpeac Besanuii (1514-1564);

4) Bopenu (1608-1679).

19. Omy6mmkoBain Tpyn «OTBIT Ha PACTUTEIEHBIMU THOPHIAMID:

1) T'apgeii (1578-1657);

2) Jleonapmo na Bunuwm (1452-1519);

3) I'. Mennens (1822-1884);

4) Bopenu (1608-1679).

20. OTKpBLT KpOBOOOpAIIEHHE:!

1) Tapgeii (1578-1657);

2) Jleonapmo na Bumnun (1452-1519);

3) Aunpeac Besanuii (1514-1564);

4) Bopenu (1608-1679).

21. Onucant MEXaHU3M JBUKEHUS )KUBOTHBIX:

1) Tapgeii (1578-1657);

2) Jleonapmo na Bunuwm (1452-1519);

3) Annpeac Besanuii (1514-1564);

4) Bopenu (1608-1679).

22. BuHapHYI0 HOMEHKJIATYpY M CUCTEMY KJIaCCU()HUKAILIUH KUBOTHBIX CO3/1a:

1) XK.b. Jlamapx;

2) K. Jlunueit;

3) K. bap;

4) M.B. JIoMmOHOCOB.

23. Pa3paboTan yd4eHHUE O «ISCTHHIIE CYIIECTBY:

1) XK.b. Jlamapx;

2) K. Jlunnei;

3) K. bap;

4) I. JleiiOuu.

24. HaygHble OCHOBBI YMOPHOJIOTHH 3aJI0KUIIH:

1) T. UIBann u M. lnetinen;

2) K.®. Bomsg, K.M. Bap;

3) K. Jlunreit u XK.b. Jlamapk;

4) A. Bezanmii u []a Buraumn.

25. ChopmynupoBay KIETOUHYIO TEOPHIO:

1) T. llIBann u M. llneiinex;

2) K.®. Bonsd, K.M. Bap;

3) K. Jlunnre#t u XK.B. Jlamapk;

4) A. Besanmuii u Jla Bunan.

26. Hanucan tpya «IIpoucxoxneHue BUAOBY:

1) 3. dapBuH;

2) Y. JlapBun;

3) K. JIunnei;
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

4) XK.b. Jlamapk.

27. OCHOBHBIMH METOAMH, UCTIOIB3yEeMbIMU B ONOIOTHYECKHX HAayKaX, SBIIIOTCS:
1) onmcarenbHBIN;

2) cpaBHUTEINLHBIH;

3) UCTOpUYECKHUH;

4) sKCTIepUMEHTAITbHBIN.

OuEHOYHBIN JHUCT K TUTTOBOMY 3aJaHUI0 (MOAEIBHBIN OTBET):
3anmanue 1. Tect «McTopus U MeTo 61 Ouoorumy (5 6aJIoB).

1-1,;
2-2;
3-4,
4-—4;
5-1;
6-2;
7-2;
8-2;
9-3;
10-3;
11-1;
12 - 4;
13-1;
14 - 2;
15-3;
16 - 4.
17 - 2;
18 - 3;
19-3;
20 - 1;
21 - 4;
22 - 2;
23 -4;
24 -2;
25-1;
26 - 2;
27-1,2,3,4

Iposepsiemast (bie) kommeTeHIHUs (1) (us OO BO):

OIIK-1 CriocobGeH ucnonb30BaTh M NPUMEHATh (pyHIaMeHTanbHble OMOJIOTHYECKUE MPEICTaBICHNUS U COBPEMEHHBIE
METO/IOJIOTUYECKHE TTOJIXO/BI Ul NOCTAHOBKM M PEIICHUS HOBBIX HECTAHAAPTHHIX 3agad B cdepe npodeccrnoHaIbHOM
JIeSITEIIEHOCTH.

IIpoBepsieMblit UHAUKATOP NOCTUKEHUS KOMIIETEHI[UHU:

OIIK-1.2. YMeer UCHOIB30BaTh M MPUMEHATh (DyHIAaMEHTAIbHbIE OMOJIOTMYECKUE IMPEJCTaBICHUS U COBPEMEHHBIE
METOJIOJIOTUYECKUE TOIXOMbl JUIsS MOCTAHOBKM M PEIICHHS HOBBIX HECTaHAAPTHBIX 3al1au B cepe npodeccHoHaTbHON
JIeSITETTBHOCTH.

OIIK-1.3. Biageer ¢pyHIaMEeHTaIbHBIMU OMOJIOTMYECKUMH TPEJCTABICHUSIMH U COBPEMEHHBIMU METOJI0JI0TUUECKIMU
MOJIXOZIAMU ISl TIOCTAHOBKH U PEILICHUS] HOBBIX HECTaHAapTHBIX 3a/1a4 B cepe nMpohecCHOHATbHON e TeIbHOCTH.

[IpoBepsieMsrii (bie) pe3ynbTaT (bI) OOYICHUS:

YMeeT: aHaIM3UPOBATh CTAHOBJICHHE METO/I0JIOTHH B TIPOLIECCE HBOIONNH BAXHEHIIINX HAYYHBIX IIIKOJI M HallpaBJIeHUH,
KOHLETIUN OMOJIOTHYECKOW HayKH, OCHOBHBIC HAIIPABICHHA M BBIJAIOLINECS COOBITHS B HCTOPUH OTKPHITHIH B 00JacTH
Onosnornu; 000CHOBBIBATH HEOOXOJUMOCTh OMOJIOTMYECKUX 3HAHUH JUIsl penieHus (QyHAaMEeHTaIbHBIX BOIIPOCOB B 00JIacTH
9KOJIOTUH H ITPHUPOIOTIONH30BAHHST; MCTIOIb30BATh HAKOTUIEHHBIH HCTOPUYECKHI MaTeprall B pean3aluy npodeccnoHaibsHON
JIESITETTBHOCTH.

Brnageer: ymeHusmMu k 00OOIIEHWIO M aHanM3y HWH(DOpMAMKM MO COBPEMEHHBIM MpodiieMaM OHMOJIOTHH, a TaKXKe
(yHIaMEeHTaIFHBIMU 3HAHUSAMH 110 HCTOPHH U METOI0JIOTHH OHOJIOTHH.

Tun (bopma) 3aganus: CocTaBieHHe IPE3CHTAIMH U TOATOTOBKA JOKIaa Ha TeMsl (15 6ammoB).
[IpumMep THUIOBBIX 3a1aHUH (OLEHOYHBIE MaTEPHAIIBI):

3ananue 2. CocTaBieHue Npe3eHTallH U TIOAr0TOBKA JJOKJIaa Ha TeMsl (15 6aios).

Bomnpocs! 1 npo0ieMbl KIOHUPOBAHHMS YEJIOBEKA M )KUBOTHBIX.

[Ipobnema co3aHmst ICKYCCTBEHHOTO MHTEIJIEKTA.

[epcniekTHBBI pa3BUTHS OMOTEXHOJIOTHH.

I'ennas MHXeHepHs.

Hayunsle pa3paboTku 1o co3anuio 6nopodoToB.

IIpoucxoxaeHne U IBOTIOLHUS YETIOBEKa.

CoBpeMeHHbIE TIPE/ICTaBICHUS 00 3Tanax aHTPOIOreHe3a.

NouarwdE
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

8. JlokazarenbcTBa JKUBOTHOTO IIPOUCXOXKJICHNUS YEJIOBEKA.

9. YenoBek Kak mpumar. DBOIOLHS HPEIKOBBIX (OPM UesIOBEKa.
10. Bupycosnorus.

11. EBrenmuka.

12. TpaHncreHHBIE OPTaHU3MBL.

13. IlepenaceneHune mIaHETHI.

14.Tno6anpHOE MOTEIUICHNE KIINMATa.

15. Xumudeckoe 3arpsi3HCHHUE CPEJIbI.

16. [Tpobaema cokparieHus 3amacoB MPECHON BOIBI.

17. CoxkparnieHre OMOJOTHYECKOT0 Pa3sHOOOpa3usl.

18. Penxue Buns! uiops! 1 GayHbl. KpacHble KHUTH.

19. Oco60 oxpaHnsieMble IPUPOJHEIE TeppUTOpHHU. brochepHbie pe3epBarThl.

OTCHOYHBIN JINCT K THIIOBOMY 3aIaHUIO (MOJIEINBEHBIA OTBET):

Bomnpocsr
"
npobiem
BI
KIIOHHPOB
aHus
qeJoBeKa
n
JKHBOTHBI
X.

Kion#ipoBanue (B GHOJOTHH) — IMOABJICHAE €CTECTBEHHBIM ITIYTEM WIIH TOJTyIEeHUE HECKOIBKUX TCHETHIECKH
WICHTUYHBIX OPTAaHU3MOB IIyTEM Oecrionioro (B TOM — YHCIE BETETATHBHOTO)  Pa3MHOXEHHSA. | epMHH
KJIOHUPOBAaHUE» B TOM JK€ CMBICIIE HEPEAKO NMPUMEHSIOT U M0 OTHOLIEHHIO K KJIETKaM MHOTOKJIETOUYHBIX
opranu3smMoB. KiloHMpOBaHMEM Ha3bIBAlOT TaKXE IOJYyYEHUE HECKOJbKUX HMACHTUYHBIX  KOMHUH
HACIICJICTBEHHBIX MOJIEKYN (MOJEKYISIpHOe KIOHMpoBaHWe). HakoHel, KIOHHMPOBAaHHEM TAaKXKe YacTo
Ha3bIBAIOT OMOTEXHOJOTHYECKHE METOJNbl, HCIOJIb3yeMble ISl HCKYCCTBEHHOTO TIOJIyYCHHUS KIIOHOB
OpPraHU3MOB, KJIETOK WX MOJIeKyJ1. I'pyIna reHeTUueCKr UACHTUYHBIX OPraHU3MOB WIH KIIETOK — KJIOH.
Juist GakTepuil KIOHUPOBaHKE SIBISIETCS €MHCTBEHHBIM CIIOCOOOM pa3MHOkeHHs. OJHako OOBIYHO, KOTAa
TOBOPAT O KIIOHUPOBAaHMM OakTepuid, MMEIOT B BUJAY HaAMepeHHOe Pa3MHOKEHHE KaKoi-TO OakTepuy,
BBIpaIllBaHue €€ KJIOHA, KYJIbTYpBI.

JIOHHPOBAHKE IIMPOKO PACIPOCTPAHEHO B IIPUPOJAE y PANIMYHBIX OPraHU3MOB. Y PacTCHUIl €CTECTBEHHOE
KJIOHUPOBAaHHE NPOHUCXOIAWT MPH PA3IUUHBIX CII0CO0aX BETETATUBHOIO PAa3MHOXKEHUS. Y JKHBOTHBIX
KJIOHUPOBAHHUE TPOHUCXOIUT TPHU aMEHOTHIECKOM IapTEHOTEHE3e U Pa3MUYHBIX (PopMax MOTUIMOPHOHUN.
Tak, cpenn MO3BOHOYHBIX HM3BECTHBI KJIOHAJIBHO Pa3MHOXKAIOMIMECS BHJbI SILIEPUL], COCTOSIINE M3 OJHUX
MapTECHOTCHETHYCCKUX CAMOK. Y UEeIOBEKa eCTECTBEHHBIC KIIOHBI — MOHO3UTOTHBIC OJTU3HENBI. Y HEKOTOPBIX
BUJOB OPOHEHOCIICB B HOPME DPOXKAACTCSA OT YETHIPEX IO ICBSITH MOHO3ZHMTOTHBIX Onmm3HenoB. Illupoxo
pacmpocTpaHeHO KJIOHAIBHOE PAa3MHOXKCHHE CPEeId PakoOoOpa3HBIX M HACCKOMBIX. YHHKAJIbHBIN BapHaHT
€CTECTBEHHOTO KIOHHPOBaHHsS OTKPHIT HEJABHO Y MypPaBhEB — Majoro OorHeHHoro Mypasbs (Wasmannia
auropunctata)[”, CaMIlbl ¥ CAaMKH KOTOPOTO KIOHHUPYIOTCSI HE3aBUCHMO, TaK YTO TeHO(MOHIBI ABYX IOJIOB HE
CMeIIUBalOTCA. Y 3TOro BuAa pabodyre ocoO0M pa3BHBAIOTCA M3 OIUIOAOTBOPEHHBIX AWI[, MAaTKH — U3
HEOIUIONOTBOPEHHBIX NUILIOUHBIX AUL. B HEKOTOPBIX sAHaX, OIUIOAOTBOPEHHBIX CaMIaMH, BCE XPOMOCOMBI
MaTepy pa3pylIaroTCsl, U U3 TAKUX FAIUIOUIHBIX ULl PA3BUBAIOTCS CAMLIBL.

MornekynsipHoe kinonuposanue (anrii. Molecular cloning, Gene cloning) — knonuposanue monexyn JJHK (B
TOM YHCIIe TCHOB, ()parMEHTOB T'€HOB, COBOKYIHOCTeH reHoB, [JHK-mocnenoBarepHOCTEH, HE COIMECPIKALIIX
TeHBI), JAPYTUMH CJIOBaMH — HapaOoTka Ooipmioro KonmdectBa wiaeHTHYHBIX JIHK-momekynm ¢
UCIIOJIE30BAaHUEM JKUBBIX OpraHU3MOB. braromapst ¢pyHZaMeHTaIbHBIM OHOJOTUIECKAM OTKPHITHAM XIX—
XX BEKOB, a HMMEHHO: OTKPBITHIO KJIETOYHOI'O CTPOEHHUS TKaHEH, OTKPBITHIO CTPYKTYPhl KIETOYHOTO
spa, xpomocoM, JJHK, reHoB, — cTajgo BO3MOXHBIM TO, YTO HBIHE HOCHT Ha3BAaHUE MOJIEKYJISPHOTO
KJIOHUPOBAaHMA. DTO TEXHOJIOTHS KJIOHUPOBaHMUSA HaUMEHBIIUX OMOJOrHYecKuX 00bekToB — Mojekyn JJHK,
UX 4YacTed W Jaxe OTIENbHBIX reHoB. [l MonekynspHoro kioHuposaHus JHK (0GpIYHO TeM WM MHBIM
Croco060M M3MEHEHHYIO) BBOJISIT B BEKTOP (HampuMmep, GakTepHaIbHYO [UIA3MHU/Ly WM TeHOM GakTeprodara).
PasmHoxasnch, OakTepuu ¥ (Gard MHOTOKPATHO YBEJIMYHMBAIOT KoinuecTBo BBemeHHOH JIHK, B TouHOCTH
coxpansis e€ CTpyKTypy. UToObI 3aTeM BBIJACIUTH O0JbIIOe KosnuecTBO Takoil JJHK, HeoOXoauMo oTaeauTh
Oakrepun win Qaru, KOTOpble €€ coepiKaT, OT BCEX OCTAIBHBIX, I Yero U MPUMEHSIOT KJIOHUPOBAHUE, TO
€CTh BBIICICHHE W Pa3MHOKEHHE OaKTepHaIbHOTO WU (haroBOro KIIOHA, COJCpIKAMIETO HEOOXOIMMBIC
monekynsl JTHK. Jlns oOnerdeHust ceneKIuu OaKTepHANTBHBIX KIOHOB B INIA3MHIBI OOBIYHO BBOMAT T'€H
PE3UCTEHTHOCTH K AaHTHOMOTHKY, 4Yalle BCEro aMIMIWIIMHY, B NPUCYTCTBHM KOTOPOTO IIOTHOArOT BCe
OakTepuy, HEe HMMEIOIIME KIOHMPYeMOW IUIa3Muibl. Takoe KIOHMPOBaHHME HEOOXOAMMO i HM3Y4eHHS
OMOJIOrMYEeCKNX MOJICKYJI, X HICHTH(UKAIMN, PELIEHHs BOIPOCOB KIIOHUPOBAHUS TKaHEH U 1.
Haubosnpiree BHIMaHNE YIEHBIX U OOIIECTBEHHOCTH PUBJIEKAET

KJIOHUPOBAHHE MHOTOKJIETOUYHBIX OPTraHW3MOB, KOTOPOE CTAJI0 BOSMOXKHBIM OJ1aroaps ycrexaM reHHOU
nmkeHepuu. Co3gasas 0coOble YCIOBHS U BMEUINBASICh B CTPYKTYPY SJIpa KICTKH, CIIEIIHAINCTHI 3aCTaBISIFOT
€€ pa3BUBATHCS B HYXKHYIO TKaHb WU JaXKe B LEJIblil opranusM. JlomyckaeTcsi IpuHIUINAIbHAS
BO3MOXHOCTb BOCIIDOU3BEACHUS AK€ YMEPLIETO OPTaHu3Ma, IIPHU YCIIOBUU COXPAHEHUS €T0 FEHETUYECKOTO
Marepuana.

Paznnyator nosHoe (penpoAyKTHUBHOE) U YaCTUYHOE KJIIOHUPOBAaHUE OpraHn3MoB. [Ipu nonHoM Bocco3maérest
BECh OPTaHM3M IIEJIMKOM, TIPH YaCTHYHOM — OpPTraHM3M BOCCO3aéTcs HE MOJHOCTHIO (HAaIIpUMep, JIMIIb Te
WM MHBIC €r0 TKaHH).

PenpoaykTuBHOE KIIOHUPOBAaHUE MPENIOIATAET, YTO B Pe3yJbTaTe NOIydaeTcs yeaslil opranu3M. Kpome
HAaYYHBIX IIeJI€l OHO MOXKET IPUMEHATHCS 751 BOCCTAHOBIICHUS UCUE3HYBIINX BUAOB MU

COXpPaHEHHMS PEJKUX BUIIOB.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

OJHO U3 NMEPCIIEKTUBHBIX MPUMEHEHUH KIIOHUPOBAHUSI TKaHEH — KJIETOYHAs Tepanus B MeauluHe. Takue
TKaHH, MTOJy4EHHbIC U3 CTBOJIOBBIX KJIETOK MAIIMEHTa, MOTJIM OblI KOMIIEHCHPOBATh HEAOCTATOK U Ae(EKTHI
COOCTBEHHBIX TKaHEH OpraHM3Ma M HE OTTOPTaThCs IIPU TPAHCIUIAHTAIMU. DTO TaK

Ha3bIBAEMOE mepanesmuyeckoe KIOHUPOBAHUE.

TepaneBTH4ecKoe KIIOHUPOBAHHE MPEAIIONAraeT, YTO B PE3YIbTATe HAMepeHHO HE TIONyqIaeTcs IebId
oprannsM. Ero pa3BuTHe 0CTaHaBIUBAIOT 3apatee, a MOTYYNBIINECS SMOPHOHATIBHBIE CTBOJIOBBIE KIETKH
UCTIONB3YIOT [UISl TTOJTyHIECHUS HYXXHBIX TKaHEH WM APYTUX OMOJIOTHMIECKUX IPOAYKTOB. DKCIIEPUMEHTEI
MOKAa3bIBAIOT, YTO TEPANCBTUIECKOE KIIOHUPOBAHNE MOXKET OBITH C YCIIEXOM IMPHUMEHEHO IS JICUSHUS
HEKOTOPBIX 3a00JI€BaHNH, CUNTABLIMXCS HEU3IICYUMBIMU

K 2015 rony oxosno 70 cTpaH 3anpeTHIU 3aKOHOATEIbHO KJIOHUPOBAHUE YEIOBEKa

B PO npunsar dpenepanbubiii 3akoH Ne 54-D3 ot 20 mas 2002 r. «O BpeMEHHOM 3arpere Ha KIOHUPOBaHHE
9eJIOBEKay.

B 2007 rony Usny YunmyTty, oqHoMy U3 cosnareneii ol Jomm, Koponesa Benukobpuranuu Ennszasera
Il mo>xanoBana priapckoe3BaHUe.

Cdopmuposanacs HOBast pobOus, cirydan KOTOPOil BcTpedyaroTes B ICUXUaTpud. Bpau-nicuxuatp Bukrop
SAporotii B nexabpe 2008 roma onpenenni HOBOE IMOHITHE TTOZOOHBIM PACCTPONCTBAM — OUOHAIU3M, CTPAX
nepe]| KJIOHHPOBAHHBIMH JIFOAbMH, B TOM YHCIIE TIEPE MX BO3MOXHBIM IIPEBOCXOACTBOM B (PU3UUECKOM,
MOpPAJIBHOM H TyXOBHOM Pa3BUTHHU

IIpobnem
a
CO3JaHUA
HCKYCCTB
€HHOTO
MHTEJUIEeK
Ta.

Uckyccrennsiit naremmtekt (MU; anr. artificial intelligence, Al): Hayka u TeXHOIOTHS CO3MaHus
MHTEJUIEKTYaIbHBIX MAIIHH, 0COOCHHO MHTEIJIEKTYaIbHBIX KOMITBIOTEPHBIX IPOTPAMM;

CBOMCTBO MHTEIJICKTYaIbHBIX CHCTEM BBINIOJHSATH TBOPUECKHE (QYHKIINHU, KOTOPBIE TPAAUIIOHHO CUUTAIOTCS
[IPEPOraTUBON YEJIOBEKA.

Po6ot Kismet ¢ uckyccTBEeHHBIM HHTEIUIEKTOM B My3ee MaccauyCeTCKOTO TEXHONIOTHYECKOTO MHCTHUTYTA,
2006 rox.

WU cBsi3aH cO CXOHOM 3a1a4€il UCIIOJIB30BAHUS KOMIIBIOTEPOB JUIsl IOHUMAaHMsI YEJI0OBEUECKOIO UHTEIIIEKTa,
HO He 00513aTeNIbHO OTPaHUYUBAETCS OMOJIOIMYECKH MPaBAOIOA00HBIMH METOJAMH.

CymiecTByIOIue Ha CETOHS MHTEIIEKTYalbHBIE CHCTEMBI HMEIOT OYEHb Y3KHE 00JIacTH IPUMEHEHHUS.
Hanpumep, mporpaMmsl, CHOCOOHBIE OOBITPaTh YEIOBEKA B IIaXMAaThl, HE MOTYT OTBEYATh HA BOIPOCHI U T. [
[IpoumTHpoBaHHOE B MpeamMOyJie ONpeaeIeHNe HCKYCCTBCHHOTO HHTEIUIEKTA, TaHHOE JIKOHOM

Maxkaptu B 1956 rony Ha KoHpepeHIHH B JJapTMyTCKOM YHHBEPCHTETE, HE CBSI3aHO HATIPSIMYIO C
MOHMMaHHMEM HHTEIIeKTa y uesoBeka. CornmacHo MaxkkapTu, MM -uccienoBaTeny BOIbHBI HCIIOJIB30BATh
METO/Ibl, KOTOpPBIC HE HAOIIIOIAIOTCS Y JIFOACH, eCIIi 3TO HEOOXOAUMO /IS PEIICHHS KOHKPETHBIX MPOOJIeM.
[Mosicusas cBo€ onpenenenue, Jxon MakkapTtu ykaseiBaeT: «[Ipodiema coCTOUT B TOM, UTO ITOKa MBI HE
MOJKEM B IIEJIOM ONPENEINUTh, KAKHE BEIYUCIUTEIbHBIE IPOLIEAYPHl MBI XOTUM Ha3bIBAaTh
HHTEJUIEKTyaIbHBIMHU. MBI TOHUMaeM HEKOTOPbIe MEXaHU3MbI HHTEJUIEKTa 1 He IIOHUMAeM OCTaJIbHBIE.
ITosTOMY ITOJT HHTENJIEKTOM B NpeJiesiaX dTOH HayKH MOHUMAETCS TOJIBKO BEIYUCIUTEIbHAS COCTABISAIONIAS
CIIOCOOHOCTH JJOCTHUTATh LIeJIeH B MUPE».

B TO ke BpeMs CyIecTByeT M TOUKa 3pEHHsI, COTJIACHO KOTOPOH MHTEIUIEKT MOXET OBITh TOJIBKO
OmoornyeckuM (EHOMEHOM.

B anrnuiickom si3bike cioBocoueranue artificial intelligence ve umeer anTporiomopdHO#i OKpacku, KOTOPYIO
OHO NPHOOPETIO B TPAAHUIIMOHHOM PYCCKOM HepeBoze: cioBo intelligence B ncmosabp3yeMoM KOHTEKCTE cKopee
03Ha4aeT «yMEHHE PacCyKAaTh Pa3yMHO», & BOBCE HE «MHTEIUICKT» (IJIs1 KOTOPOTO €CTh aHTIIMHCKHUN
anasor intellect.

JaroTcs criemyromuye onpeesieHus HCKyCCTBEHHOTO HHTEIJICKTA:

Hay4Hoe HampaBieHHe, B paMKax KOTOPOTO CTAaBSTCS M PELIAOTCA 3aayy allllapaTHOTO MJIM IPOrPaMMHOTO
MO/JICIUPOBAHMS TEX BUIOB YEIOBEUECKON AEATEINbHOCTH, KOTOPBIE TPAAUIIMOHHO CUUTAIOTCS
MHTEJUIEKTyaIbHBIMH.

CBOIICTBO MHTEIIEKTYAJIBHBIX CUCTEM BBINOJIHATH (PYHKINH (TBOPUECKHE), KOTOPBIE TPAAUIIIOHHO
CUYMTAIOTCS IIPEPOraTUBOM dyeraoBeKa. [Ipy 3TOM MHTEeNIeKTyanbHasi CHCTEMa — 3TO TeXHUYeCKas WIH
MporpaMMHasl CHCTeMa, CIIOCOOHAs pelaTh 3a/1aud, TPaJUIMOHHO CYMTAIOIINECS TBOPIECKUMH,
NpUHAJJIeKale KOHKPETHOH NMPEeAMETHOH 00J1acTH, 3HAHUS O KOTOPOH XpaHATCS B MAMSTH TaKOH CHCTEMBI.
CrpyKTypa HHTEIJIEKTyaIbHOW CHCTEMBI BKJIIOYAET TPU OCHOBHBIX Ooka — 0a3y 3HaHUWi, pemaTesns U
MHTEJUIEKTyaIbHBIN nHTEpdeiic, mo3Bosstonmii Bect odmeHne ¢ 9BM 0e3 crienuaabHBIX MPOrpaMm IS
BBOJIa IaHHBIX.

Hanpasienne B napopMaTHKe U HHOOPMAITHOHHBIX TEXHOJOTHAX, 3aJa4eif KOTOPOTO SBIISIETCS] BOCCO3IaHHE
C TIOMOIIIBIO BEIYHCIIUTENIFHBIX CHCTEM U HHBIX HCKYCCTBEHHBIX YCTPOHCTB Pa3yMHBIX PacCyKICHHUN 1
JIEUCTBUH.

CornacHo onpenenennto Auapeaca Kamnana n Maiikia XenneiitHa, ICKyCCTBEHHBIH HHTEIJIEKT — 3TO
«CIIOCOOHOCTH CHCTEMBI IPABIIIFHO MHTEPIPETHPOBATh BHEIITHNE TaHHBIC, N3BIIEKATh YPOKHU U3 TAKUX
JTAaHHBIX ¥ WCTIOJIH30BATh ITOTyYEeHHBIE 3HAHUS IJISI JOCTIDKEHHUS KOHKPETHBIX LIeJIed U 3a/1a9 PU TIOMOIIH
THOKOH afanTamumy.

OJHO U3 YaCTHBIX ONpeeNICHUH HHTEIIIEKTa, 00111ee JUIsl YeJI0BeKa i «MAIINHbD», MOXHO c(hOPMYJIHUPOBATH
Tak: «/HTEeIUIEKT — CIIOCOOHOCTH CHCTEMBI CO31aBaTh B X0JI€ CAMOOOYUCHHMS IIPOrPaMMBI (B IEPBYIO
odepellb SBPUCTUYECKHE) JUIsl PEIICHHS 3a/1a4 ONPeIeIEHHOTO KiIacca CIOXKHOCTH U peIaTh 3TH 3a71adm»
Hcropust NCKYCCTBEHHOTO MHTEIUIEKTa KaK HOBOT'O HAyYHOT'O HAIlpaBJICHHs HaYMHAETCs B cepeinae XX
Beka. K aTomy BpeMeHH yxe ObU10 c(hOPMHPOBAHO MHOXKECTBO MPEAIIOCHIIOK €TI0 3apOXKICHHUS: CPEIH
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D1%80%D0%B0%D0%BF%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B2%D0%BE%D0%BB%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BB%D0%B0%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B2%D0%BE%D0%BB%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A3%D0%B8%D0%BB%D0%BC%D1%83%D1%82,_%D0%98%D1%8D%D0%BD
https://ru.wikipedia.org/wiki/%D0%9E%D0%B2%D1%86%D0%B0_%D0%94%D0%BE%D0%BB%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%95%D0%BB%D0%B8%D0%B7%D0%B0%D0%B2%D0%B5%D1%82%D0%B0_II
https://ru.wikipedia.org/wiki/%D0%95%D0%BB%D0%B8%D0%B7%D0%B0%D0%B2%D0%B5%D1%82%D0%B0_II
https://ru.wikipedia.org/wiki/%D0%A0%D1%8B%D1%86%D0%B0%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/Kismet_(%D1%80%D0%BE%D0%B1%D0%BE%D1%82)
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D0%BD_%D0%9C%D0%B0%D0%BA%D0%BA%D0%B0%D1%80%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D0%BD_%D0%9C%D0%B0%D0%BA%D0%BA%D0%B0%D1%80%D1%82%D0%B8
https://ru.wikipedia.org/wiki/1956_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%80%D1%82%D0%BC%D1%83%D1%82%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D0%BA%D0%B0%D1%80%D1%82%D0%B8,_%D0%94%D0%B6%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%BE%D0%BC%D0%BE%D1%80%D1%84
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/XX_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/XX_%D0%B2%D0%B5%D0%BA

DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

¢uocooB NaBHO IIIM CIIOPHI O IIPUPOAE YEIOBEKA U NPOLIECCE MTO3HAHMS MUpa, HEHPO(PHU3HOJIOTH 1
MICHXOJIOTH pa3paboTalii psiJi TCOPHUl OTHOCUTEIBHO PaOdOTHI YETIOBEUECKOI0 MO3ra U MBILIUICHHS,
SKOHOMMCTBI U MaTEMATUKHU 33JaBAIMCh BOIIPOCAMU ONTUMAJIbHBIX PACUETOB U MPEACTABICHUS 3HAHUI O
MHUpe B (OpPMaIH30BaHHOM BHJIE; HAKOHETI, 3apoAniics GyHIAMEHT MaTeMaTHIECKOH TEOPUH BHIYUCICHU —
TEOPHUH AITOPUTMOB — U OBIIN CO3AaHBI IEPBHIE KOMITBIOTEPHI.

Bo03M0)XHOCTH HOBBIX MaIlIMH B IJIAHE CKOPOCTH BEIYHCIICHUH OKA3aIHCh OOJIBIIE YeJIOBEYECKHX, TIO3TOMY B
y9EHOM COOOIIIECTBE 3apOIUIICS BOIIPOC: KAKOBHI TPAHHUIIB BO3MO)KHOCTEH KOMIIBIOTEPOB U TOCTUTHYT JIH
MAaIIUHBI YPOBHS pa3BuTHs denoBeka? B 1950 roxy oanH U3 MOHEPOB B 00JIACTH BEIYNCITUTEIHHOM
TEXHUKH, aHTTMUCKUM yu€HbIN AnaH ThIOpHUHT, MUIIET CTAThIO MO Ha3BaHUEM «MOXKET JIM MallliHa
MBICJIUTE?», B KOTOPOH OIMCBHIBAET IPOLEAYPY, C TIOMOIIBIO KOTOPOH MOKHO OyJIET OIPEAEINTh MOMEHT,
KOTJ]a MalllMHa CPaBHSETCS B IJIAHE Pa3yMHOCTH C U€JIOBEKOM, IIOTYyUUBIIYIO Ha3BaHUE TecTa ThropuHra.
IToxxoab! K MOHUMAaHUIO NPOOIIEMBI

EnuHoro oTeeTa Ha BOIIPOC, YeEM 3aHUMAETCS] HCKYCCTBEHHBIN UHTENIEKT, He cymiecTByeT. IlouTy kaxasiit
aBTOp, MUY KHUTY 00 U, oTTankmBaeTcs B Hel OT KaKOTO-THOO OTIpeNeIeH s, pacCMaTpUBasi B €ro
CBETE JIOCTI)KECHUS HTON HAYKH.

B ¢unocodun He pemén Bomnpoc o mpUpoAe U cTaTyce YeIOBEUECKOro HHTeUIekTa. HeT u To9HoTO KpuTepus
JOCTIDKEHUSI KOMIIBIOTEPaMH «Pa3yMHOCTH», XOTA Ha 3ape UCKYCCTBEHHOTO MHTEIUICKTa OBLIT MPEI0KEH
psix TumoTes, HarpuMep, TectT TriopuHTa Mu runote3a Hetosmna — Caiimona. [TosToMy, HeCMOTpst Ha
HaJIMYME MHOXECTBA IMOAXOA0B KaK K MOHMMaHuto 3a1ad U, Tak ¥ co3qaHUI0 HHTEIIEKTYaIbHBIX
MH(OPMALMOHHBIX CHCTEM, MOYKHO BBIJICITUTH JIBA OCHOBHBIX 1OJX0/1a K pazpabotke VI:

Hucxoamuit (anra. Top-Down Al), cemuoTrueckuii — co3naHue SKCIEPTHRIX CUCTEM, 0a3

3HAHUI U CHCTEM JIOTHUECKOTO BBIBOJIA, UMHUTHPYIOIIHUX BEICOKOYPOBHEBBIE ICUXIMUECKUE MTPOIECCHI!
MBIIUICHHE, PACCYXKIEHHE, Pedb, YMOIIIH, TBOPYECTBO U T. 1.,

Bocxoasmuit (anri. Bottom-Up Al), Gronornueckuii — u3yveHre HEHPOHHBIX CETEN U 3BOTIOIMOHHBIX
BBIYUCIICHUH, MOACTHPYIOUNX HHTEIJIEKTYaIbHOE TOBEICHHE HA OCHOBE OMOIOTUYECKUX JIEMEHTOB, a
TaK)X€ CO3/1aHUE COOTBETCTBYIOIINUX BBIYUCIUTEIbHBIX CUCTEM, TAKUX

KaK HEHPOKOMITBIOTEP MIIN OHOKOMITBIOTED.

IMocnenuuit moxxoxd, CTpOro TOBOpPsI, He OTHOCUTCS K Hayke 00 MU B cMpicie, nanHOM JI>KOHOM

Maxkkapta, — uX 00BeIUHACT TOIBKO 00IIAst KOHSYHAS IIEITb.

Ob6nacty poOOTOTEXHHUKH U UCKYCCTBEHHOTO WHTEIUIEKTA TECHO CBS3aHBI APYT ¢ ApyroM. MHTerprpoBanue
3TUX ABYX HayK, CO3[aHUe UHTEIJICKTYalbHbIX POOOTOB COCTABIISIOT elié 0JHO Hanpasienue V.
WHTennekTyanbHOCTh TpeOyeTcs poboTaM, YTOObI MAaHUITYJIMPOBATh OOBEKTaMH' BBIIOJIHSATH HABUT'ALIUIO C
npoOieMaMy JIOKIN3aluy (ONPeAeIsTh MECTOHAX0KACHUEe, H3ydaTh OJbKaiie 001acTH) U IJIAHUPOBATh
JBIDKEHHUE (Kak 7o0paTbes A0 neiu). [IpumepoM HHTENIeKTyalbHOW POOOTOTEXHUKH MOTYT CIIY>KUTh
urpymku-po6otst Pleo, AIBO, QRIO. MoxHO BbIIeTHTS JBa HanpasieHus pa3sutus NU:

pemieHne npo0ieM, CBSI3aHHbBIX C MPUONIMKEHUEM CIICIIHATN3UPOBaHHBIX cucTeM U kK BO3MOXKHOCTAM
Ye0BeKa, U X UHTETPAI|U, KOTOpask peair30BaHa MPUPO/IOii YenoBeka (cM. Y CHIICHHE HHTEIJICKTa);
CO3JaHHE UCKYCCTBEHHOI'O pa3zyma, MpeICTaBIsAI0IIEro MHTErpaluio ke co3aaHubix cucteM MU B enunyto
CHCTEMY, CIIOCOOHYIO pemiaTh mpooieMsl yeraoBeuecTBa (cM. CHIIBHBIN U CITa0BIH HCKYCCTBEHHBIN
HHTEJUIEKT).

Ho B HacTosmuit MOMEHT B 00JIaCTH MICKYCCTBEHHOTO WHTEJUIEKTa Ha0III0JaeTCsl BOBJICYCHUE MHOTHX
MpeIMETHBIX 00J1acTel, UMEIOINX CKOopee MpakThudeckoe oTHomeHue k MU, a He pyHmaMmeHTanpHOe.
MHorwue moaxo/1sl ObUTH OTIPOOOBaHBI, HO K BO3HUKHOBEHHIO HCKYCCTBEHHOTO pa3yMa HH OJfHa
HccleioBaTeIbCcKas Ipyma oKa Tak U He mojonuia. Huxke mpeacTaBieHs! U HEKOTOphIe Hanboee
W3BECTHBIC pa3paboTku B obmactu .

Emuesep FOaxoscku uccneayet B MacTuTyTe cunrynspHocTH (SIAI) B CIIIA npoGieMsl 1100anbHOTO PHUCKa,
KOTOPBIC MOXKET CO3/aTh OyMyluii cBepxuenoBeueckuii MM, eciu ero He 3anporpaMMUApOBaTh

Ha JIPY>KECTBEHHOCTb K ‘IeJ‘IOBCKy[GZ]. B 2004 roxy SIAI 6511 co3man cailT AsimovLaws.com, CO3TaHHBIHN IS
o0cyxaenus >Tuku MU B KoHTEKCTE MpobieM, 3aTpOHYTHIX B QrbMe «S1, poboT». Ha aToMm caiite onn
XOTEIN T0Ka3aTh, YTO 3aKOHBI POOOTOTEXHUKU A3MMOBa HEOE30IaCHEI, TOCKOJBKY, HATIPUMED, MOTYT
noOyuth MU 3axBaTHTH BIACTh Ha 3eMIle, YTOOBI «3alIUTUTHY JIIOJIeH oT Bpena. Jamaii-nama XIV cuuraer,
YTO HEJb351 YTBEPKAATh, YTO MAIIMHBI 00J1aJal0T CO3HAHUEM HJIH CIIOCOOHOCTHIO K TIO3HABaHUIO, a
YTBEPKICHHUE O TOM, YTO CO3HAHUE MOSBISETCS B CHIIy MaTepUalIbHBIX NIPUYHH, C TOYKHU 3peHUs Oyan3ma
HETPHEMIIEMO.

Jpyrue TpaauiinoHHbIE KOHPECCHH JOCTATOYHO PEAKO OMHUCHIBatOT mpodiemaruky M. Ho otnenbHbie
GOTrOCIIOBBI TEM He MeHee 00palaoT Ha 3To BHMManue. Hanpumep, npotouepeit Muxaun 3axapos®,
paccyxaast ¢ TOYKH 3peHHS XPUCTHAHCKOT'O0 MHPOBO33PEHMS, CTABHUT CIEAYIOIINI BOIIpoc: «HeroBek ecTh
pazymMHO-CBOOOHOE CYIIECTBO, COTBOpeHHOE borom no Ero o6pasy u mogo6uto. Mbl IPUBBIKIN BCE OTH
OTIpe/ieNeH s OTHOCHUTH K 6mnostorndeckomy Buay Homo Sapiens. Ho Hackoibko 3T0 060CHOBaHO?»

Ilepcnexr
UBBI
pasBuTus
OHOTEXHO
JIOTHUH.

BHOTEeXHOIOTHS — MUCHUIUIMHA, U3YYarOlias BO3MOXXHOCTH HCIIOJIb30BaHMS KHBBIX OPraHU3MOB, UX CHCTEM
WK TIPOJTYKTOB MX JKA3HEACATEIBHOCTH ISl PEIICHHS TEXHOJIOTHUYCSCKIX 3a/1a4, a TAKIKE BO3MOXKHOCTH
CO3JIaHHs KUBBIX OPTaHU3MOB ¢ HCOOXOJUMBIMH CBOMICTBAMHU METOJIOM I'¢HHOW WH)KCHEPHUH.
BuoTexHoorneil yacTo Ha3EIBAOT MpUMEHEeHHE TeHHON nHkeHepur B XX—XXI Bek, HO TepMUH OTHOCHUTCS
U K 0oJiee MIMPOKOMY KOMILIEKCY MPOIIECCOB MOTUPHUKAIIMHA OHOIIOTUIECKUX OPTaHU3MOB JUIST 00CCIICUCHUS
NoTPeOHOCTEH YeTI0BeKa, HAYMHAsI ¢ MOAU(UKAIIUH PACTCHIH U )KUBOTHBIX IyTEM UCKYCCTBEHHOTO

otbopa u rubpuan3anui. C TOMOIIHI0 COBPEMEHHBIX METOIOB TPATUITHOHHBIE OMOTEXHOJOTHIECKIE

Crpannna 8 u3 17



https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B0%D0%BD_%D0%A2%D1%8C%D1%8E%D1%80%D0%B8%D0%BD%D0%B3
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%BE%D0%B6%D0%B5%D1%82_%D0%BB%D0%B8_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0_%D0%BC%D1%8B%D1%81%D0%BB%D0%B8%D1%82%D1%8C%3F&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%BE%D0%B6%D0%B5%D1%82_%D0%BB%D0%B8_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0_%D0%BC%D1%8B%D1%81%D0%BB%D0%B8%D1%82%D1%8C%3F&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%81%D1%82_%D0%A2%D1%8C%D1%8E%D1%80%D0%B8%D0%BD%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%81%D1%82_%D0%A2%D1%8C%D1%8E%D1%80%D0%B8%D0%BD%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7%D0%B0_%D0%9D%D1%8C%D1%8E%D1%8D%D0%BB%D0%BB%D0%B0_%E2%80%94_%D0%A1%D0%B0%D0%B9%D0%BC%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%B2%D1%8B%D0%B2%D0%BE%D0%B4%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9F%D1%81%D0%B8%D1%85%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

MPOU3BOJICTBA ITOJIYYHIIH BO3MOXKHOCTD YJIYYILINTh KAY€CTBO IUILEBBIX IPOJYKTOB M YBEIUIHTH
MPOAYKTUBHOCTD HBBIX OPraHU3MOB.

Jlo 1971 rona TepMuH «OHOTEXHOJIOTHS UCITOJIL30BAJICS, OOJBIIEH YaCThIO, B MUIIEBON MPOMBIITUICHHOCTH
n cenbeckoM XossiictBe. C 1970 ronma yd€Hple UCTIONB3YIOT TEPMUH B IPUMEHEHHUH K JIAOOPaTOPHBIM
METO/IaM, TaKUM, KaK MCII0Ib30Banue pekoMouHanTHOM JIHK 1 KyabpTyp KII€TOK, BBIpAIMBacMBbIX IN Vitro.
Brotexnomorns ocHOBaHa Ha TEHETHKE, MOJIEKYISIPHON OMOJIOTHH, ONOXUMUH, SMOPHUOIIOTHH U KICTOYHOM
OmoItorny, a TaKKe MPUKIATHBIX AUCITUTLTNHAX — XUMHICCKOH  HHPOPMAINOHHON TEXHOJIOTHAX H
pOOOTOTEXHHUKE.

Brovnxenepus (nim OMOMeTUIMHCKAsT MHKEHEPHsI) — 3TO TUCLUILUIMHA, HaIlpaBiIeHHas: Ha yriryOlieHne
3HaHWH B 00J1aCTH MHXEHEPHH, OMOJIOTHH U MENIIMHBI M YKPETIJIGHUE 37I0POBbs YEIOBEYECTBA 33 CUET
MEKANCIUIUTMHAPHBIX Pa3paboTOK, KOTOPbIe 00bEANHSIOT B ce0e HHKEHEPHBIE MOJXO0/IbI C JOCTHKEHUIMHU
OMOMEIMIIMHCKON HAyKH M KJIMHUYECKOM NpakTHKH. bruonHkeHeprs/0MoMeIMIIMHCKAs HHXEHEPHST — 3TO
NPUMEHEHNE TEXHMYECKUX MOAX0A0B ISl PEIICHNs] MEAUIMHCKUX MPOOJIEM B LIENSX YIYYIICHUS OXPaHbI
3I0pOBBs. JTa HHXCHEPHAs AUCIUILINHA HAIIPaBJIeHa Ha UCIIONIb30BaHIE 3HAHUH U OMBITa I HAXOXKICHUS
1 pemeHus mpobaeM OHOJIOTUH U MEITUIIMHBL. BHOMH)XeHephl paboTaroT Ha 0JIaro 4eJoBevecTBa, HMEIOT
JIEINIO € )KUBBIMH CHCTEMaMH U MIPAMEHSIOT IIePEIOBBIC TEXHOJIOTHH JUTS PEIICHUS METUIIMHCKAX TPOOIIeM.
CrienaicThl o0 OMOMETUITMHCKON HHKEHEPHH MOTYT YIacTBOBATh B CO3JaHUU IIPUOOPOB H
00opynoBaHus, B pa3paboTKe HOBBIX IIPOIETyp Ha OCHOBE MEXIUCIUIUIMHAPHBIX 3HAHUH, B UCCIICTOBAHUSAX,
HaIIpaBJICHHBIX Ha IIOJIydeHIe HOBOI HH(MOPMAINH IS pelIeHust HOBBIX 3amad. Cpen BaXKHBIX TOCTIDKEHUI
OMOMH)KEHEPHH MOXKHO YIOMSHYTh Pa3pabOTKy HCKYCCTBEHHBIX CYCTaBOB, MArHUTOPE30HAHCHOU
TOMOTpa(uu, KapJHOCTUMYJIATOPOB, ApTPOCKOITUH, aHTUOTUTACTHKY, OMOUH)KEHEPHBIX MTPOTE30B KOXKH,
MOYEYHOTO IMaJN3a, alapaToB HCKYCCTBEHHOTO KpoBooOpalleHus. Takke 0THIM M3 OCHOBHBIX
HaHpaBHCHI/Iﬁ 6I/IOI/IH)KeHepHI>IX HCCHeZ[OBaHI/Iﬁ ABJACTCA NPUMCHEHUE METOJOB KOMITBIOTCPHOI'O
MOJICTIMPOBAHUS JUIsl CO31aHKsI OEIKOB C HOBBIMH CBOWCTBAaMH, a TaKKe MOJCIMPOBAHHS B3aUMOICHCTBHS
Pa3IMYHbIX COSTMHEHHH C KJIETOYHBIMHU PELIENITOPAMH B LIENISX Pa3padOTKH HOBBIX (hapMaleBTHIECKUX
npemnapatoB («drug designy).

I'ennas
WH)XEHEp
us

Hecmotpst Ha TO, YTO IEpBBIE YCTICIIHBIE OMBITH IO TPaHC(HOPMAIMH KIeTOK dk30oreHHoN JJHK Opim
nocrasieHsl emé B 1940-¢ roma DitBepn, Maxiteomom 1 MakkapTH, IEpBBIf KOMMEPUECKHUH Mpemnapar
YEeIIOBEYECKOT0 PEeKOMOWHAHTHOTO WHCYIIHHA ObLT morydeH B Hadasne 1980 mmu 1982 rogax. Beenenne
YyKJBIX I TeHOMa OaKTepUaNIbHBIX KJICTOK TeHOB ITPOM3BOMAAT C MCIIOIb30BaHMEM T. H. BeKTopHBIX JIHK,
HarpuMep IIIa3MUAbL, TPUCYTCTBYIOIINE B OaKTEpHAIbHBIX KIETKaX, a TakXKe Oakreprnodaru u

Jpyrie MOOWIbHBIE TCHETHYECKUE DIIEMEHTHI MOTYT OBITh UCIIOJIb30BaHbI B KAYECTBE BEKTOPOB IS
nepenoca sk3orenHoit JIHK B kieTky penumnuenra.

Ilosry4nTh HOBBII T'€H MOKHO:

Bripesanuem ero u3 reromuoit JIHK xo3siHa py MOMOIIM peCTPULIUPYIONIEH SHIOHYKIIeas3Hbl,
KaTajau3upytomei paspoiB GochonudhupHbIX cBsi3eld MeXTy ONpeAeIEHHBIMU a30THCTHIMH OCHOBAaHUSIMH B
JHK Ha ygacTkax ¢ onpeaen€HHON MocIe0BaTeIbHOCTRI0 HYKIEOTHIOB;

XUMHKO-(hDepMEHTAaTUBHBIM CHHTE30M;

Cunre3oM k/IHK Ha ocHOBe BhIeneHHOH U3 kieTku Matpuunoit PHK npu nomomu

(epmenToB pesepTasbl u JJHK-nonumepassl, mpy 3TOM H30JIMpYyeTCst TeH, He COJeprKallii He3HAYAIINX
MIOCJIE/IOBATENILHOCTEH 1 CIIOCOOHBIN SKCIIPECCUPOBATHCS MTPH YCIOBHH 1T0100pa

MOAXOASIIEH IIPOMOTOPHOMN ITOCIIEI0BATEIHFHOCTH B IPOKAPHOTHUECKUX CHCTEMAaX 0e3 MOCIIeTyIONINX
MoJu(UKaK, YTO Yale BCero HeoOX0aUMO IpH TpaHc(HOPMALMK TPOKAPUOTHIECKUX CUCTEM
9YKapHOTHYECKUMH T'€HAMH, COJEPKAIIMH HHTPOHBI U 3K30HBI.

[Tocne aToro o6pabdateiBaroT BekTopHyto Moekyny JJHK pectpukrasoii ¢ nensio o6pazoBaHus
JIBYLIETIOYEYHOTO Pa3phiBa M B 00pa30BaBIIYIOCS «OpEIIb) MPOU3BOIUTCS «BKJICHBAHUE» T€Ha B BEKTOP
ucnonn3ys Gpepment JJHK-nura3sy, a 3aTeM TakumMu peKOMOMHAHTHBIMH MOJIEKYJIaMH TPAHC(HOPMHUPYIOT
KJIETKH PELIMIINEHTa, HAPUMep KIETKH KulIeuHo! nanouku. [Ipu TpaHcdopManum ¢ UCIoap30BaHUEM B
KauecTBe BeKTOpa, Hanpumep, miazmuanoi JJHK Heobxommumo, 4ToObI KIIETKH OBUTH KOMITETEHTHBIMU JIJISI
NpoHUKHOBeHMs dk30reHHoN JIHK B kneTky, i 4ero, HampuMep, UCIOb3YIOT AIEKTPONOPALIHIO KIETOK
peuunuenra. [Tocne ycnemHoro NnpoOHUKHOBEHHUS B KieTKy 3k3oreHHas JJHK naunmHaer pennunupoBaTbes u
SKCIPECCHPOBATHLCS B KIIETKE.

Hayunsie
paspabot
KU 110
CO3aHHIO
6mopoboT
OB.

Ku6opr (cokpauieHue oT aHri. cybernetic organism — kuOepHETHYECKUil OpraHu3M) — B MEAMLMHE —
OMOJIOrMYECKUI OPTaHU3M, COJEpKAIINH MEXaHWYEeCKUE WIIM JJIEKTPOHHBIE KOMIIOHEHTHI, MAIIMHHO-
yeJioBeueckuid rudpu (B HAy4HOH (paHTaCTHKE, THIIOTETHKE U T. II.).

BospacTanue 3aBUCUMOCTH YeJIOBEKa OT MEXaHW3MOB, a TAK)KE 3aMeHa OPraHOB MEXaHUYECKHUMHU
npucrnocoOieHussMH (POTe3aMHu, UMILIAHTATAMH) CO3/1a€T YCIIOBHS JUJIsSl IOCTENIEHHOTO TIPEBPAICHUSI
yejioBeka B kubopra. B TexHHUKe yeIoBek NpoenupyeT ceds, I0ITOMY COBMECTHAS IBOJIIOLMS YSJIOBEKA U
TEXHUKH B KHOOpra — mporecc 0ObeKTHBHEII.

B ¢pemunncrckux koHuenusax JJoHasr XapaBail (aHTII.)pyccK. KHOOPT cTall HagyaIbHOW MeTadopoid
UCCIIe/I0BaHuUs MMy Teil n30aBICHUS OT IPUPOIHBIX/KYIBTYPHBIX IPOTUBOCTOSTHUN. OHA IEMOHCTPUPYET, KaK
JKEJIaHUE Pa3JeNIUTh IPOTHBOCTOSAIINE ACTIEKThI CYIIECTBOBAHUS CTAHOBUTCS BCE Ooliee
TPYIHOBBINIOJIHUMBIM, U MIBITAETCS MCIIOIb30BaTh IIOIPAHUYHOE CMEIIEHUE MOHATHH /ISt pa3pabOTKH HOBBIX
CIOCOOO0B MOJIUTHYECKOTO AEHCTBUS. JTa KOHLEIUs n3BecTHa Kak «Teopus Kubopray.

Jxetimc JIuTTeH npuayman TEpMUH «KHOOPrH3aIysi» Ul ONMCaHMs Ipoliecca MpeBpalieHus B Kubopra.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

®danractuyeckuit poman Mapruna Kaiiguna (anrit.)pycck. «Kubopr» (1972) onucsiBaeT HCTOPHUIO YeJIOBEKA,
MOBPEXIEHHBIE OpraHbl KOTOPOTO 3aMEHSIOTCS MEXaHUUECKUMU Npubopamu. Poman OblT aganTupoBaH B
TEJEeBU3NOHHBIN ceprait «IllecTUMUITHOHHBIN YenoBek» B 1973 romy.

Paccka3z Aiizeka A3nMoBa «JByXCOTIIETHHI YETIOBEK» MCCIEAYET KOHIICTIIINN KHOepHETHKU. [leHTpanbHbIH
MePCOHAX — POOOT, KOTOPHIH MOTUPHIHPYET ceOs C TOMOITHIO ONOJIOTHYECKUX KOMIIOHEHTOB. Ero
WCCIIEZIOBaHMS BEAYT K IIPOPBIBY B MEAMIIMHE B 00IACTH HCKYyCCTBEHHBIX OPTraHOB 1 MpoTe30B. K KoHITY
HCTOPHH HE OCTAETCSA 3HAUMTENBHBIX PA3IHINNA MEXIY TEJIOM poOOTa U 4eIoBeKa (KpOME OCHOBHOTO
KOMITOHEHTA — MO3Ta).

OpnHako BCE ke CyLIeCTBYeT MHEHHE, UTO IOJIHAs «KMOOPTH3aLis» YeJIoBeKa HEeBO3MOXKHa. B

yactHocTH, JI. E. ['prHUH yOexa€H, 4T0 NOCKOIbKY (pyHKIMOHUPOBAaHHE MO3ra BO MHOTOM CBSI3aHO C
paboTOi OpraHoB YyBCTB M KOHTPOJIEM OMOJIOTHYECKOT'0 Tella, TO COOTBETCTBEHHO, €ro MOJHOLIEHHAs paboTa
MMEeT UCKIIIOYHUTEIIbHO OMOJIOTMYECKYI0 OCHOBY, M 3Ta CBSI3b BCera Oy/eT U IOJKHA peobiianars.
IIpakruka:

[ToBcemecTHO MPUMEHSIOTCS KOXJICAPHBIE HMILIAHTATHI, TO3BOJISIOIINE BOCCTAHOBUTD CITyX MAIIMEHTaM C
BBIPAKEHHOW WM TSKEIOHN MOTEPEN CilyXa CEHCOHEBPAIbHON 3THOJIOTUU. [IpOBOISATCS SKCIIEPUMEHTHI €
MPUMEHEHNEM CTBOJIOBBIX CIYXOBBIX HMIUIAHTATOB, [TO3BOJISIIOIINX BOCCTAHOBUTD CITyX HEKOTOPBIM
MalUEHTaM € INIyXOTOW HEBPAJIILHOM 3THOJIOTHH.

Criertmanmuctel n3 MHCTHTYTA peabunnrammu naBannaoB B Ynkaro (CIIA) ycrenHo HIMIUTaHTHPOBAIH
OMOHMYECKYIO PYKY JKeHITHE 1Mo nMeHn Kitoaus Mutden, motepsBIneii cBoo pyKy B IOpokHOU aBapuu. [[o
3TOI0 HO}IO6HLIC MAaHUITYJIATOPbL OBLIH YCIICUIHO UMILJIAHTUPOBAHBI ITATU MYKYUHAM.

Ceronust cucrema C-LEG ucnonb3yercst u1st 3aMeHbl aMITy THPOBAHHBIX YEJIOBEUECKUX HOT. 3HAUUTEIbHBIN
3¢ peKT OKa3bIBaeT UCMOJIB30BaHHE CEHCOPOB B HCKYCCTBEHHBIX HOTax. JTO OAMH M3 NEPBBIX IIATrOB K
KHOOPTU3aIHH.

B 2008 rony Hemeukue yuéHble-0(pTaIbMOJIOTH BIIEPBbIE MMILUIAHTUPOBAIN YEJIOBEKY INIa3HOM
3JIEKTPOHHBIH IIPOTE3, MOJHOCTHIO MTOMEIIAIOIINICS BHYTPH IJ1a3a, JOOMBIINCH YaCTHYHOTO BOCCTAHOBIICHUS
3peHus. PaHee Bce 9KCIEpHIMEHTANbHBIC HMIUIAHTATHI, YaCTUYHO BOCCTAHABIIMBAIOIINE 3PUTENIBHYIO
(hYHKITHIO YEIOBEKa, MIMEJIM MACCHBHBIC BHEIITHHUE 3JIEMCHTHI.

B 2009 roxy areHTCTBO IO MEPCIEKTUBHBEIM 000OPOHHBIM HAayYHO-NCCIIE0BATEIBCKAM pa3paboTkam

CIIA mpoeMOHCTPHPOBAIO PaIHoYIPABIIEMbIX )KyKOB, B HEPBHBIC y3JIbI KOTOPBIX OBLIN BXHUBIICHBI
anekTpoabl. CpeqHs IPOIOIKUTENLHOCTh YIPABIIIEMOT0 TOJIETA COCTaBIANA 45 CeKyH/, HO OJUH U3
9K3EMIUIPOB YIPABIISICS 0KOJI0 30 MUHYT.

Becnoit 2011 roga xupypru npoBeiid YHUKAJIBbHYIO ONEpaIfio: UCKYCCTBEHHOE Cep/Ille HOBOTO THIIa
MOJTHOCTHIO 3aMEHUIIO c000# HacTosIee, HO nmarueHT Kpeir JIbrorc He MPOoXKII I0Jr0, OH yMep uepes
MecsII 0T aMIJIOUI03a.

B 2013 roxy 6uoxaxep Tum Kannon (Tim Cannon) ¢ moMOIIbIO CBOETO Jpyra BBEN YUI HEOCPEICTBEHHO
o Koxy (0e3 anectesun). Yun mo HasBanuem Circadia 1.0 MokeT 3amuCchIBaTh JaHHbIe 13 Tena KoHHOHA 1
nepeaaBath uX Ha iroboe MoodmsHOe yerpoiictBo ¢ OC Android.

IIpoucxo
KICHHUE |
9BOJIOLHU
o
YeJIoBeKa.

AHTPONOreHé3 — 4acTh OMOIOTHYECKON IBOJIONUH, KOTOPast IPUBENA K TOSBICHHUIO YeI0OBEKa
pasymoro (ar. HOmo sapiens), oTaeuBIIerocs Ot MpovruX FOMHHEI, YET0BEKOOOPA3HBIX

00e3bsH U TUTallCHTaPHBIX MIIEKOTIUTAIOIINX, MTPOIECC HCTOPUKO-IBOIOIMOHHOTO (POPMHUPOBAHUS
(hM3MYecKOro THIIA YeIlOBEeKa, IEPBOHAYAIFHOTO Pa3BUTHUS €T0 TPYIOBOU IEATEIFHOCTH, peun. M3yueHneM
AHTPOIIOTEHE3a 3aHUMAETCsI MHOKECTBO HAayK, B

YaCTHOCTH aHTPOIOJIOTHS, MAJI€0aHTPOIONOTHS, TeHETUKA, JIMHI'BUCTHKA.

B 3BONIOIIMOHHOM KOHTEKCTE TEPMHH «UEJIOBEK» OTHOCUTCS HE TOJILKO K HBIHE KUBYIIIUM JIFO/ISIM, HO U K
MPeICTaBUTENSIM BRIMEPIIUX BHIIOB pojaa Homo. Kpome Toro, uccienoBaHus aHTPOTIOTEHE3a
PacIpoCTpaHsIOTCA HA APYTUX TOMUHMI, HAPUMED, aBcTpanonuTekoB. Pog Homootraenuics ot
aBCTPAIOTIUTEKOB WJIM MOAOOHBIX MM TOMUHHMH OKOJIO 2 MJIH JieT Hazall B Adpuke. CyiecTBOBaIO
HECKOJILKO BUJIOB JTFOJIeH, OOJILITMHCTBO U3 KOTOPHIX BhIMEpi0. K HUM, B 4aCTHOCTH,

OTHOCSTCS SPEKTYCHI ¥ HeaHIePTANBIIBL.

BakHeimiMu 3TaniaMu aHTPOTIOTeHe3a, OTICIUBIIIMH YEIOBEKa OT IPYTUX TOMUHH M BBIICITHBITIMH €T0
W3 MHUpAa )KUBOTHBIX, OBUIA HAYAJIO H3TOTOBIICHUS OPYAHUN TPYy/a, OCBOCHHE OTHS W MOSIBIICHHE SA3bIKA.
Hauunas ¢ H. habilis, monu ucnons3oBanu kaMeHHbIe Opy/usi, BcE 00Jiee HCKYCHO U3rOTOBIICHHBIE

(cwm. [Maneonwur). B mocnenaue 50 THIC. JET TEXHOIOTHS U KYJIbTypa H3MEHSIOTCS OBICTpee, YeM B
MpeaLIeCTBYIONINE IMOXH.

ITpumaTsl — oJIHA M3 CTAPEHIIINX TPYIIIT COBPEMEHHBIX TUIANICHTAPHBIX MIEKOTTUTAIOIINX. DBOJIOIMOHHAS
HCTOPUS PUMATOB MOXET OBITh MPOCIIeKEeHa IpUMepHO Ha 90 MIIH JIeT Ha3al,

KOT'JIa IPUMAaTo00pa3HbIePa3IeNINIINCh Ha TPUMATOB U MEPCTOKPHLUTOB. OKoJ0 87 MIH JIET

Ha3aal®l cyxoHOCKIE IPEMATHI OTAETMINCH OT MOKPOHOCKIX. OKoMI0 80 MITH JIET Ha3a Pa3oNLIHCh

JIMHWAU JTOJITOMATOOOPA3HBIX ¥ 00€3bTHOO0PA3HBIX, a JIEeMypO0oOpa3HbIe OTASIHUINCE OT JIOPHOOPA3HBIX.
OCTaHKH APEBHEHWIINX MPUMATOB ITOKA H3BECTHBI JIHIIIH

W3 NaJICONCHOBBIX M S0IICHOBHIX O0TII0KeHUi CeBepHO

Awmepuku, EBpazun u Adpuku (mie3naianucel, aloKUPUINUTEK, HOTAPKTYC, AapBUHKUYC U Jp). TONBKO

JUISL TypraTopryca Mpe/oIaracTcsi BEpXHEMEIOBOE BPEMSL.

ITocne ri1o0axpHOTO MOXOJOJaHUS, KOoT/1a 0Koo 30 MITH JIeT Ha3al, B

paHHEM OJIMTOIICHe, AHTAPKTH/IA HavyaJia IIOKPBIBATHCS JIBJIOM, IIPUMATHI BEIMEPJIN IIOBCEMECTHO KPOMe
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

Adpuknu, Amepuku u tora Aszun. OZHUM N3 BBDKUBIINX OBbLI IPUQONHUTEK — UCKONaeMas 00e3bsiHa, KUBIIIAS
Ha Teppuropuu coBpeMeHHoll I'epmanuu u Typrun okoso 16,5 MiH et Ha3af, Ha 1,5 MIIH JIeT paHblie, 4eM
0T00HBIE BUJIBI MOSBUIUCH B AQprke. Bo3aM0OXHO, TIepBhIe 4eI0BEKOOOpa3HbIe 00€3bsHBI TOKE TOSBHIIACH
He B Adpuke, a B EBpasun. C npyroii CTOpOHBI, BHICKa3bIBAIOTCS MPEATIONOKEHHS, YTO

TIPEIKU TOMUHU MUTprupoBain B EBpasuio n3 Adpuku okosro 17 MIIH JIeT Haza, KOTa 3TH KOHTHHEHTHI
HEKOTOpPOE BpeMs OBUTH COSAWHEHEI, IIPEKIe YeM BHOBD Pa3IeNIINCh IpHu pacmupeHun Cpean3eMHOTO
Mopsi. B Hauane muonena (23,03 MITH JieT Ha3a 1) KJIMMAT CHOBA CTaIl TEIUIBIM, H OHH MOTJIH TIPOIBETATH B
EBpasum, mocine yero apean OQHOTO U3 HUX, IPHOIHTEKA, PACTIPOCTPAHIIICS M3 EBPOITEI mitn 3amafHON 9acTH
Azun B AQpuKky.

Bo3MmoxHO, 4TO yIesneBLIas nocie KIMMaTHIeCKUX I3MEHEHUH TpOoInYecKast MOMYJISLus 00e3bsH, XOPOILIO
Npe/ICTaBICHHAs B CJIOSIX BEPXHETO J0IeHa U HIKHETo onuroleHa daifroMckoro

oasuca B Erunte (Oupetusi, KapaHUCHsI, caxaporanaro, pOTEOMHUTEK, CTHITONMUTEK, KATOMUTEK | JIp.), Jaia
HayaJio BCEM HBIHE CYLIECTBYIOIINM ITpuMaTaM — JieMmypam Manarackapa, iopu FOro-Bocrounoii Asun,
apUKaHCKUM rajaro, IIpOKOHOCHIM 00e3bpssHaM HoBoro CBera u y3KOHOCHIM 06e3bstHaM Ctaporo

Cgera (uemoBeK00Opa3HbIe 00E3bHBI X MAPTHIIIIKOOOPa3HEIE).

B panHem MuoOIICHE TPUMHUTHBHBIE Y3KOHOCEIE 00€3bIHBI BOCTOUHOM A(QpHUKH TIEPe I TN TSTBHBIN
nepuo[ Buooopa3oBanusa. Cpean BEIIECIIEMBIX HBIHE BUIOB M POJIOB 00€3bSTH STON 3ITOXU M3BECTHEI, B
YaCTHOCTH, KAMOMAIINTEK, MOPOTOIIUTEK, INMHOITUTEK, IPOKOHCYJ, ahpONHUTEK, KEHUAIIUTEK, YOPOPAIIUTEK,
9KBAaTOPHUYC, OTABUITUTEK, HbTH3AINTEK, BUKTOPHANIUTEK, NEHIPONHNTEK, Bce 13 BocTounoit Adppuku, a
TaK)Ke OPEOIUTEK, KOTOPhI 00uTan B ViTanum okosio 9 MITH J1eT Ha3ax 1

eBpoIeiickue — MHUEepOoJIaNUTeK, aHOMSAUTEK, IPUOITUTEK, YPAHOIIMTEK, yIa0HOIUTEK, IPEKOIMTEK, aHKaparl
utek. [Ipu cpaBaenun JJHK coBpeMeHHBIX 00€3bsiH OBLIO OKa3aHO, YTO THOOOHBI OTACIHINCH OT OOILETO
CTBOJIa TOMUHUJ OKOJIO 18 MIIH JIeT Ha3aj, a OpaHryTaHbl — OKOJIO 14 MUIH JIeT Hazaj. 3a

HCKIIOUYCHUEM ACHAPONNTEKA OCTAHKU UCKOIMACMBIX FI/I66OHOB HayKC HCU3BECTHBI, U UX MIPOUCXOKACHUEC
ocraercst HesicHbIM. MckomaeMbIMK IPOTO-OPaHTI'yTaHAMU CYMTAIOTCSl CUBAIMTEK, OOMTABIINIT B A3MH OKOJIO
12—10 myH et Ha3an, u KopaTnuTek U3 Tanmanzaa.

IIpennonaraercs, 9T0 BUAAMH, OJU3KUMU K 00IIEMY IpeAKY TOPHILI, ITUMITaH3€e U JIOCH,

Opu HakanmunuTek n3 Kennn u rpexonurek ¢ bankanckoro momyoctpoa. [1o JaHHEIM MOJEKYISIpHON
OmoITorny, OKOJI0 7—8 MIIH JIeT Ha3a[ CHavyasla TOPHILIE, 8 TOTOM U IIMMITaH3¢ OTACIIIINCH OT MPEIKOB
mroneit. JJHK mmMnanse coBmazaeT ¢ yeoBeuecko npumMepHo Ha 99 % (panee cuutanocs, uro Ha 98,7 %).
W3-3a B1a)KHOTO KJIMMaTa TPOIMMIECCKUX JICCOB, B KHCIIBIX ITOYBAaX KOTOPOTO KOCTH IUIOXO COXPAHSIOTCS, a
TAaKXE OTYACTHU HU3-3a HCBHUMAHUS HCCHCHOBaTeHeﬁ, COCPCAOTOUCHHBIX IMPECUMYIICCTBECHHO Ha IMMOUCKE
MPCAKOB YCJIOBEKA, UCKOIMMACMbIX TOPHUJIT U IIUMIIAH3€ 1O CUX IOP MPAKTHUICCKH HE Haﬁ]leHO.

Panee cunranoce, 4To nociegHUN O0IKK MPEIOK YeJIOBEeKa 1 IIMMIIaH3€e KUl 6,6 MITH JIeT Ha3a, HO ¢
y4€TOM JaHHBIX O KOJIMYECTBE MyTallUi Ha Napy HyKJICOTUIOB B I'OJl, BpPEMsl PACXO0KI€HUS JINHUHU YEJI0BEKa
U IIAMIIaH3¢e oleHuBaercs B 10,6 MiIH J1eT Ha3az,.

CoBpeme
HHEIE
NpeJICTaB
JIeHUsT 00
Jramnax
AHTPOTIOT
eHesa.

B Hacrosmiee Bpemst IpU3HAETCS, YTO IBOJIOIUSI TOMUHU] ObllIa HE TUHEHHOH, a, CKopee, KyCTOOOpa3HOi.
YacTo 0{HOBPEMEHHO CYIIECTBOBAJIO IO TPH, YETHIPE U MOXKET OBITh JaXke OOJIbIE BUOB TOMUHHA/, B TOM
YHCIIe Ha OJJHOW M TOH K€ TepPUTOPHUHL.

Bcest panHsis sBoIONNS TOMUHAA Npoucxoauia B Agpuke. 6—7 MIH jeT Ha3zaa B A(pHKe JKHII CaxeIaHTpoIl.
Oxo310 6 MJIH JIET Ha3a][ TaM e XKW OPpPOPHH, a IpUMeEpHO 4,2 MITH JIET Ha3aj NOSBHIINCH ABCTPATIOIHUTEKH.
OTnuuTeNbHON 0COOCHHOCTHIO BCEX 3THX CYIECTB OBLIO NepeABMKEHIEe Ha ABYyX Horax (Ounenammsm). Ha
CETOJHSAIIHUM A€Hb CTaJIO SICHO, YTO OWMeaanu3M OblI CBOMCTBEH TOMHHWHAM HM3HAYaIbHO, TO €CTh
MPAaKTUYECKH Cpa3y Mociie pa3feleHUs JIMHUHN 4eI0BeKa U IUMIIaH3e. JTa afanTtanus He Obljla HalpsSMyo
CBsi3aHa C )KM3HBIO Ha Oe3JIeCHbIX pocTpaHcTBaxX. CyIIEeCTBYET LENbIH Psil TEOPHUit, OOBICHSIOMINX
poucxoxieHne Ouneaanu3Ma. TakuM o0pa3om, B IEpHoJI MpUMeEPHO OT 6 1o 1 MitH Jer Hazaa B Adpuke
JKHJIa JOBOJIHO OOJIbIIasi M pa3HOOOpa3Has rpymma 00e3bsH, epeBUraBIIMXCs Ha JIBYX Horax. OJHaKo 1o
pa3mepy Mo3ra 3TH 00e3bsHbl HE OTJIMYAIUCh OT COBPEMEHHOT'O IIMMIIaH3€, 1 HET OCHOBAHUI IpeIIoararh,
YTO OHH MPEBOCXO/INIIU €0 [0 CBOUM HHTEIUIEKTYaJIbHBIM CIIOCOOHOCTSIM.

[TpumepHo 2,4 MIIH JIeT Ha3a] B OJIHOM W3 JIMHWI TOMHHHN/ HAMETHIIACh HOBAs SBOJIIOIIMOHHAS TCHACHINS —
HayaJioch yBeJIn4yeHne Mosra. [1epBblil mpeicTaBUTeNh TOMHHHUH, Y KOTOPOTO 00BEM MO3Ta ITPEBBICHIT
THITUYHBIC IS IAMIIaH3e 1 aBcTpanonuTekoB 400—450 ky6 cm, — Homo habilis. On nepBbiM cTan
M3TrOTaBJINBATh NPOCTEHIINE KaMeHHBIE Opyaus. [1o HEKOTOPBIM TaHHBIM, Hanboee

NPUMHTHBHAS OJIIyBaickas KylbTypa 00pabOTKH KaMHs BO3HHKJIA OKOJIO 3,3—2,7 MJIH JIeT Ha3a[l, a ucuesia
oKoJio 1 MIIH JieT Ha3aj. DTH TOMHUHHHBI, TO-BUANMOMY, HA4aJll MUTATHCS MaJJAlIbI0 KPYITHBIX )KUBOTHBIX, &
CBOM KaMEHHBIE OPY/IUsI OHU, BO3MOXKHO, HCIIOJIb30BAJIH JJIsl Pa3JIeNIKU TYII WM COCKpeOaHus Msca ¢ KOCTEH.
Y Homo ergaster, kotopslit mosiBuiICS 0Koj0 1,9 MiIH JeT Ha3al, 00bEM MO3ra, a TAKKe pa3Mephl Tena emnié
yBenu4iIKch. [Ipeanonaraercs, 4To 3TO CBSI3aHO C YBEJIHUSHUEM J0JIM MSCHOM MUIIK B pallMOHE.
Bosmoxno, Homo ergaster Hay4uiicsi OXOTUTHCS Ha KPYITHYIO M CPEIHIOI0 JI4b, MK OH IIPOCTO HAYYHIICS
6onee 3pPeKTUBHO KOHKYPHPOBATH C IPYTUMH MaJATbITAKAMH.

B manucu (I'py3us) Obuin HaiiieHBI KOCTH BO3pacToM okouto 1,85 muH net. ['py3uHckne yuéHble OTHOCST
UX K OT/IeNIbHOMY By HOMO georgicus, a 3anaaHbie y4E€HbIC pPACCMAaTPUBAIOT UX KaK OCTAHKU PaHHETo
npencrasutess Homo ergaster nwiiu Homo erectus, win nepexoanoit hopmoii mexxay H. habilis u H.
ergaster.

1,76 mun net Hazag B Adpuke nosiBusiack 0ojiee pa3BuTas allelbcKas KyJabTypa.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

Homo erectus 3acennim obmmpHsie Tepputopun EBpasun. D1o Oblia nepBasi BOJIHA PacCceICHUs JTI0IeH 3a
npenenamu Adpuku. Okono 1,1—1,2 MITH JleT UX MOTOMKH MOSBUITHCH U B 3anagnoi Esporne (Mcnanus).
Onu omnrcansl kKak 0coObrit Bua Homo antecessor. ITo-BuauMomy, oHH OJTH3KH K 00TIIEMy

MIPEIKy HeaHIepTaIbIICB M COBPEMEHHBIX JIFOJeH. B To jxe BpeMs cunTaercs, 94To ab0eBHIIBCKasl KyIbTypa B
EBpomne Bo3HmKIIa Tpubam3uTensHo 1,5 Mmmmona et Hazan. Okono 550—475 Teic. et Ha3ax B Eporre
CyIIecTBOBAJIa KIEKTOHCKAA KYJIbTYypa.

[lepBrie cBUAETENHCTBA MCTIOIB30BAHMS OTHS JIIOABMH OTHOCATCS K TIEPHOAY NPHMEPHO 1,5 MIIDIHOHA JIeT
Hazaj. [I[puroToBiIeHNe MUK HA OTHE TIPUBEIIO K YITYUIICHUIO ITHTAHH.

[lepBble JIO/IM € YePTaMU TIPOTO-HEaH IepTaiblia HosBsioTcs B EBponie 600—350 Thicsad et Hazaal®l, C
HeaH/IepTaJIbl[aMH CBS3bIBACTCSl MYCThEpCKast KyJIbTypa, Bo3Hukias 300 Teic. et Ha3aa. B Adpuxke eit
COOTBETCTBOBAJIA CAHTOMCKas KyJIbTypa, Bo3HHKIIast 500 ThIC. JeT Ha3a.

JleHUCOBCKHE JIIO/IM CTAJIM BTOPBIM I10CJIEe HEAHIepTAJIbLIEB BUOM BBIMEPIIMX TOMHHUH, JJIsi KOTOPOTO CTall
M3BECTCH MOJHBIH MUTOXOHIPUATILHBINA U ITOYTH ITOJIHBIH SAEpPHBI TeHOMBI. BriepBble HOBBIH B IPUMATOB
OBLI BBIZICIIEH HCKITFOYUTEEHO HA OCHOBAaHIH T€HETHUECKUX MCCIICIOBAHNH.

Komanna ya€HbIX U3 neinurckoro MIHCTUTYTa 9BOTIOIIMOHHOM aHTPOIIONIOTHH 06mecTBa Maxkca

[Tmarka moa pykoBoaCTBOM IiBeAcKkoro 6uonora Crante [1aabo cexBenuponana JJHK, u3sneuénuyro u3
(hparmenTa KocTH (pajaHTH JETCKOTO Majbla, HainerHoro B 2008 roxy pocCHHCKUME apXeoIoraMu

B JlenncoBoii nemepe Ha Anrae. BersicHmiocs, uto muroxorapuansHas JJHK storo obpasma otnugaercs ot
MT/IHK coBpemenHOTO0 UenoBeka mo 385 HykIeoTHIaM, B TO BpeMs Kak MuToxoHapuansHas JJTHK
HeaHaepranblie orindaercs ot JJHK Homo sapiensua 202 uykneotuaa. CTaThs, MOCBSIIIEHHAS STOMY
OTKpBITHIO, ObUIa omy0iMKoBaHa B xypHaine «Nature» 24 mapra 2010 rona.

[Moznnee, koraa ObLIM 00pabOTaHBI MOCIIEA0BATENILHOCTH, OTHOCSIIUECS K SIEPHOMY FEHOMY, 0Ka3aJocCh,
YTO JICHUCOBCKHUH 4eJI0BEK BCE jke OJIIbKe K HeaHAEPTAJbIly M UX YBOJIOIMOHHOE PACXOXKACHUE IPOU30IILI0
okos10 640 Thic. et Ha3aa. Ha ocHoBe ananu3a JIHK nccnemoBarenyu mojararor, 4TO OCTATKH KOCTH
JIATUPYIOTCS TIepruoioM 75—S82 ThicsauM JeT Ha3aa. Bo3pacT Haxo10K, HaAlIEHHBIX B MELIEPE B TEX KE CAMBIX
cIosiX, OBLT OIpeAeNéH MPH TOMOIIM PAJAROYTICPOTHOTO aHamm3a B 40 THICSY JIeT.

UccnenoaB ocranku 311 roMuHuH, )KUBIKX OT 4,4 MIIH JI. H. 10 IOCJIEIHETO JIETHUKOBOT'O NMEPUOJA,
AHTPOIIOJIOTH BBLICHUIIH, UTO OKOJIO 2,2—1,9 MIIH JIeT Ha3aJ mpencTaBuTeNIn poga Homo npubasuim B pocte
(okomo 20 cm) u Bece (15—20 xr). Mexny 1,4—1,6 MiIH JIeT Ha3aJ, BCKOpe Mocie nosBiIeHns Homo erectus,
nrou emé nmoapociu Ha 10 cM (uckirodas Buael Homo naledi u Homo floresiensis) mpu atom Bec ocrancs
npexxHuM. Oxoio 0,5—0,4 MiTH JIeT Ha3aj B JIETOMUCH OKaMEHENOCTE! NOSBIIAIOTCS MOTsDKeneBue Ha 10—
15 xr npeacraButenu poaa HOMO, 94To CUTHATU3UPYET O aIaNTAllMU K OKPYKAIOIIeH cpejie K CEBepy OT
Cpenu3eMHOro Mopsl.

JHoxkazare | Ha ocHOBaHMHM CpaBHUTENbHO-aHATOMHYECKUX, SMOPHOJIOTMYECKUX TAHHBIX, YKa3bIBAIOLIMX HA OTPOMHOE
JICTBA CXOJICTBO YE€JIOBEKA U YeJIOBEKOOOpa3HbIX 00e3bsH, JapBiH 000CHOBAJ UAECIO X POACTBA, a, CIIC0BATEILHO,
JKMBOTHOT' | Y OOIIHOCTH MX IPOUCXOXKCHHUS OT APEBHET0 UCXOJHOTO Npeaka. Tak poauiack cumuaibhas (00e3bsitbsi)
o meopus aumponozenesa. Pabota [lapsuna «lIpoucxoxaeHue deaoBeKa 1 MoJIOBOM 0TOOP» BhIIIA cIycTs 12
npoucxo | Jiet nocye «[Ipoucxoxaenns BunoB». [1o MHeHuto ncropuka b. @. [opniHesa, n3BecTHOE BEIpayKEHUE
KIICHHS «JEJIOBEK IPOU30IIEN OT 00€3bsSHBI PHUHAIECKHT B NIEPBYI0 odepes He [lapBuHy, a ero
yenoBeka. | nocnenosarensm T. ['ekcim, K. @oxty n O. I'ekkeIto: «...0H SBUIICS BEIBOAOM, CIICTAHHBIM JIPYTUMH U3 €T0
TEOpHH BUA00Opa30BaHMsA. A IMEHHO, ero cienanu u obocHoBaimn DoxT, I'excny, I'exkens, mpuiem Bce Tpoe
6e3 MaJIoro OIHOBPEMEHHO TPU-YETHIPE T0J1a CIYCTS MOCIIe BBIX0Aa KHUTH JlapBUHAaY.
[IpsMBIM J10Ka3aTEIHCTBOM POJICTBA YEJIOBEKA M 00€3bSH CTalll OCTAHKH HCKOIIAEMbIX CYIIECTB — Kak
O0IIMX MPEKOB YEIOBEeKa U YeJIOBEKOOOPa3HbIX 00€3bsH, TaK M POMEKYTOYHBIX (GopM MexIy 00e3bsHbUM
MPEJKOM U COBPEMEHHBIM YEJIOBEKOM.
Yemosek | B coBpemenHoii TakcoHoMur HOMO Sapiens — emMHCTBEHHBII HBIHE CYIIECTBYIONIHIA BH poga Homo, u,
Kak XOTSI TIPOTIOIDKAFOIIIECS] HCCIIEIOBAHMS POUCXOXKAeHHsT HOMO SapiensaaroT BcE HOBYIO U HOBYIO
puMar. nHpOPMALMIO 0 APYruX BHAax HOMO, Bce 3TH BUIBI JaBHO yXKe BEIMepsin. HekoTopble U3 3TUX BUJOB MOTJIN
OBomony | OBITH MIPEIKaMH COBPEMEHHBIX JIFOJIEH, HO MHOTHE SIBJIIOTCS JIUIIb «Ky3€HaMI) U IBOJIOIIMOHHPOBAJIH B
S CTOpOHY OT Hamrero Buzal. B To sxe BpeMsl POI0IKAIOTCS U IUCKYCCHH O TOM, KaKUe U3 HUX CUMTATh
IPE/IKOBBI | OT/AEJIBHBIMH BHJIaMH, 2 KaKHe — JIMIIb PacaMu OJHOTO BH/a. B HEKOTOPBIX Cilydasx NPUYNHOM
x hopm pa3HOTJIACHH SIBIISIETCS] OTPAHUYCHHOCTD WIIM TTOJTHOE OTCYTCTBHE HEOOXOANMON HHPOPMAIHH, B IPYTUX —
YeJIOBeKa. | PasiM4Ms B IOJX0JaX K KJIAaCCU(PHUKAIIH.

Cunraercs, 4TO €CTh JIBE IJIaBHbIE HAYyYHbIE IIKOJIBI, T0-Pa3HOMY OOBSCHSIONIIE ABHKYIIIIE CHIIBI
9BOJIIOLIMH YeJIoBeKa. PaHblle Ipyrux MosIBUIMCH MTPEACTaBICHNS 00 alanTaluu IIPEJKOB JIIOEH,
00HTaBIINX HA JCPEBBAX, K )KU3HU B CABAHHE, KyJIa OHU BBIIUIN I OXOThI HA TPABOAAHBIX. Teopmf
CaBaHHBI, BIIepBbIe copMyrpoBaHHas Paiimorgom J[apTom, HE HCKITFOYAET, YTO K CABaHHE CMOTIIN
MIPUCTIOCOOUTHCS JIUITH T€ 00€3bsTHBI, KOTOPHIE €IMIE B JIecax MpUoOpeT HEOOXOUMYIO JIJISl 3TOTO AaHATOMUIO
" IMOBCACHYCCKHUC HABBIKH.

B YaCTHOCTH, OTCYTCTBHUE BOJIOCIHOI'O IMTOKPOBA MOI'JIO UMETH HECKOJIBKO O6’l)$[CHCHPIﬁ, BKJIIOY st TTOJIOBOM
ot60p. Hamure mepcti — HBOIOIMOHHOE MPEUMYIIECTBO AaXKe B )KAPKOM KIIMMATe: MIEPCTh 3aIIUIIAET OT
COJIHIIA ¥ UMEETCA y BCEX XMITHUKOB. Ho nmpsAMox0Xk/IeHre yMEHBIIAET MOIyYEHHYIO TEJIOM CYTOUHYIO
COJIHEUHYIO paJinanuio IPUMEPHO Ha TPETh; a B MOJIIEHh OHA MEHbIIE B IIEJIbIX YeThIpe pa3a. [Ipu Oere Teno
JTydIle OXJIaXIaeTcsl BETPOM, KOT/ia HeT mepcTH.] YOeuTenbHbIi KCIIEPUMENT ¢ GErOBOi IOPOKKOI 1101
nH(paKkpacHBIM pedIIeKTOPOM MOKa3aj: YeJOBEK B HIEPCTSIHOM CBUTEpE MOXKeT O0exath 10-15 MUHYT 1
HIeperpeBaeTcs, 3TOT )K€ YeJIOBEK 0e3 cBUTepa cliocoOeH OexaTh yacaMu.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

CoruacHo BeiBosiaM npumarosoros Poouna Kpomnrona u3 Yausepcurera Jlusepnyns u Cycanusl Topm u3
BupMuHreMckoro yHuBepcUTETa, HAIM NPEAKH, HAYYHIMCh XOANUTh Ha JIBYX HOTax eIlE KUBS Ha AEPEBbSIX
JI0 24 MJTH JIeT Ha3aj U y)ke OblIn OMMEambHbl, KOTa CIyCTHINCH Ha 3EMIIIO, a 3HAYMT JIIOAHW HE IPOXOANIN
MPOMEXXYTOUHYIO CTaJUIO XOXKICHHUS Ha YETBCPEHBKAX.

IOxno0appukanckuit maneontoxor Pon Kinapk u3 ButBarepcpaHnckoro yHUBEpCHTETA, MICCIICTIOBABIIII
ctymHIo aBerpanonuteka StW 573 (anri.)pycck. u3 CrepkdoHTeliHa, MpUIIEN K BHIBOLY, YTO KOTIa
aBCTPAIONHUTEKH HAYYMIINCH MIPIMOXOKICHHUIO B TO BPEMs, KOTJa OHH €IIE JKMIIN Ha JICPEBBSIX.

CorlacHO HMCCIIEIOBAaHMIO CIICIIHAINCTOB U3 Y HUBEPCUTETa APH30HBI, YTO JIIOJY IIPH X0Ab0E Ha ABYX HOTaxX
PacxXoayroT B UETHIPE Pa3a MEHbIIE SHEPTUHU, UeM LINMIIaH3e.

Hexkotopsie anTpomnosnory, Hanpumep, beprapa Byn, Kesun Xant n @ununmn Tobuac, cautaror TeOpHIo
CaBaHHBI yCTapeBILeH.

ANbTepHaTHBHAS TUIIOTE3a JOIYCKAET, YTO YEJIOBEK IBOJIIOLHOHUPOBAI IO/ BIMSHHEM HPHUCIIOCOOJICHHS K
36MHOBOJJHOMY CYILECTBOBAHHIO, TO €CTh K COOMPAHUIO MOJUIIOCKOB M NpOYEH MUINM HAa MEJIKOBOJABE, YTO
TpeOOoBajo, B YaCTHOCTH, CIIOCOOHOCTH IIIABATh W HEIPATH, OTIMYAIONICH YeIoBeKa OT MPoUYnx 00e3bsH. JTa
TUIOTe3a OOBACHSIET MHOTHE AaHATOMUYECKHE OCOOCHHOCTH COBPEMEHHOTO UENOBEKa, TakKhe, Kak
NPSMOXO0K/IEHHE!, OTCYTCTBHE MIEPCTH, Pa3BUTHIA CJIOH TMOAKOKHOTO kupal, HU3KOE MOJONKEHHE TOPTaHHU
OTHOCHTEIFHO HOCOTJIOTKH, XapaKTePHOE ISl MOPCKHUX MIJICKOIUTAIOMINX, VErNiX Case0sa, Hilk mepBOpOIHasI
CMa3Ka HOBOPOJKAEHHBIX IETCH, TAKXKE XapaKTEePHas ATsI MOPCKUX MIICKOITUTAIOIINX, HO HE 00€3bsH, KPYIHBIH
Mo3r®, BpIcOKHiT HOC ¢ HaNpaBICHHBIMU BHU3 HO3APAMH (HE BIEPEN, KaK y 00e3bsH), MPEI0TBPAIAONIHTiA
nonagaHue BOAbLI B HOCOIJIOTKY, U JKUPHas KOXa C OGI/IJ’II/ICM CaJIbHBIX )Keﬂé3, KOTOpast MOXKECT CIYXUTb IJIA
3amuThl OT BoJAbl. OOCYKAaeTcss HECKOJIBKO BapUAHTOB MPHUCIOCOOJICHUS POTONIOJACH K KM3HU B BOJHOM
CTUXHH, B TOM YHUCJIC CO6I/IpaTeJ'H)CTBO Ha MCJIKOBOJIbE€ U pa3BUTUC HOBBIX croco0oB MEPCABUKCHUA B BOAC U
JIOCTaBKM cOoOpaHHOW mMIM Ha Oeper, IIaBaHue M HbIpsHHE. [loMyuyuTh NaNCOAHTPONONIOTHYECKHE
JI0Ka3aTenbCTBA 3eMHOBOJHOTO OOUTaHMS IIPOTOJIIOJIEH KpalHe CI0XKHO, 0 KpaifHel Mepe, W3-3a MOBBILICHUS
YPOBHSI MOpPSI 110 OKOHYaHMH JISAHUKOBOTO TIEPHOA, M3-3a Uero OBIBIIIEE MEIKOBOJhE OKA3aloCh TENeph Ha
rryouse 100—120 M. OmHaKo apXeoJorus W MaJICOHTOJOTHS IO3BOJIIOT MCCIENOBATh PAMOH MUTAHUS
pa3IMYHbBIX BHAOB HOMO 1 ero BiusiHKUE HA SBOJIOIMIO aHATOMHH M TIOBEJICHHSI.

Bupycono
THS.

Bupycosorust — pa3zaen MUKpOOHOJIOTHH, H3yHarOIi BUPYCHI, HX MOP(OIIOTHIO, (U3HNOIIOTHIO, TCHETHKY,
a TaK)Ke BOJIIOLUIO BUPYCOB M BOIPOCHI SKOJIOTUH. MeIuIMHCKas U BETEpUHAPHAs BUPYCOJIOTHUS MPEXKIE
BCET0 PaCCMaTPUBAIOT BUPYCHI, HOPAKAIOIIUE YENOBEKA U )KUBOTHBIX, H3Y4aeT UX POJIb B

pa3BUTHH MH(EKIIMOHHBIX ¥ OHKOJIOTHYECKUX 3a001eBaHNUM, OTIpeiensieT cioco0bl ANarHOCTHKH, TP 1
NpoQUIaKTHKH BUPYCHBIX 3a00JIeBaHUM.

BcenencTBre pa3BUTHSI BUPYCOJIOTHH OBUTH JOCTUTHYTHI ONPECIEHHBIE YCIIeXH B 00ph0e ¢ HEKOTOPBIMU
BUpycHbIMH HH(MekusiMu. Harpumep, B 20 Beke Ha 3eMHOM Inape Gnarojapsi MaCCOBOM BaKLIMHAIMH
HaceJeHHs ObUIa JINKBUANPOBaHa ocma. CyIecTByeT, OHAKO, P BUPYCHBIX 3a00JIeBaHUN, HEU3ICUNMBIX
Ha COBPEMEHHOM 3Talle Pa3BUTHS HAYKH, caMoe U3BECTHOe W3 HUX — BUY-undexius.

EBrennka

EBrénuka (OT ap.-Tped. EDYEVIG — «XOPOIIEero poja, 0JaropoIHbIi») — ydeHHe

0 CeJIeKIIMU MPUMEHUTEIBHO K YeJIOBEKY, a TAKXKe O IMyTSIX YIy4IIeHHUs €ro HaClIeICTBEHHBIX CBOMCTB.
Y4eHue ObII0 TPU3BaHO OOPOTHCS C SABICHUSIMHU BBIPOKIACHHS B UEIOBEYECKOM TeHO(OH /IE!

Croponnuk esreHuku Jlorpon Croxnaps nucai: «[EBreHuka] He npemiaraetT Kakoi-1iu00 KOHKPETHON IeTTH
U HE yCTaHABIIMBAET CTAHIApTa, KOTOPOMY JOJKHA COOTBETCTBOBATh uenoBeueckas paca. [lonaras ceonm
IPeIMETOM YeI0BEKa B TOM BHJIE, B KOTOPOM OH pEallbHO CYIIECTBYET, OHA MPEJIaraeT yMHOXKEHHUE 6cex TeX
TUIOB, KOTOPBIE, HCXOAS U3 MPOIIJIOTr0 ONbITA MM HBIHEIIHErO PalliOHAIbHOIO BOCIPUSTHS,
MPE/ICTABIISIIOTCS] HanboJiee EHHBIMU JyIs o0miecTBa. M B 3TOM cMbIciIe OHAa HECOMHEHHO OTBEYaeT
TpeOOBaHMUsIM TOH 00IIepacIpOCTpaHEeHHOH (HII0cO(UH, KOTOPas TOJIaraeT 1esbio 00IIecTBa IOCTHKEHUE
HauOOJIBIIEr0 CYACThS JIsl HANOOMBIIEeH YACTH CBOMX WICHOB WIIH, BRIPAXKAsICh 0oJiee ONpeaenéHHO —
YBEJIMYEHUE CYyMMBbI YEJIOBEYECKOTO CHACTHSI».

3TO yuyeHHe B COBPEMEHHOM €ro MOHUMaHHH 3apOIHIIOCh B AHIIINH, ero JinjaepoM 061 dpencuc [anbTon —
JBOIOpoIHBIHM Opat Yapis3a [lapeuna. iMerHoO ["anbToOH npuayMai TEpPMUH «EBreHUKay. [ ambToH
HaMepeBaJICsl CJIeNIaTh €BIeHUKY «YaCThI0 HAIIMOHAIBHOTO CO3HAHMUS, HAIlOJ00ME HOBOM PEIUTHMY.
EBrennka Obliia ITMPOKO MOIYJISIPHA B TIEPBBIE AeCSTHIIETHSI XX BeKa, HO BIIOCIIEACTBUH CTaa
aCCOLMMPOBATHCS ¢ HAIIMCTCKOM ['epMaHueil, oTdyero e€ pemyTanus 3HaUUTENbHO NOCTpasana. B
MOCJEBOCHHBIH MEPUOJ] €BIeHHKA CTajla PACCMATPUBATLCS B aKaJEMHUYECKHX KPYTrax Kak TeopeTHYecKast
OCHOBA MPECTYIJICHUI HallU3Ma, TAKUX KaK MPaKTUKA PaCOBOM TMTUEHBI, SKCIIEPUMEHTHI HAllUCTOB HAJ
JIIOABMU M YHUUTOXKEHUE «HEXKENATENIbHBIX)» COUAIBHBIX IPyMNIL. M MHIb OTIENbHbIE YUECHBIE,

Hanpumep ["anc ['foHTEp, TIPOIOIHKAIH IPHUBJIEKATh BHUMAaHNE OOIECTBEHHOCTH K YCYT'YOJICHHIO
COLMANIBHBIX MPOOJIEM, IHAarHOCTHPOBAHHBIX €BICHHUKOH B ITEPHOJ €€ paclBeTa.

K xonny XX Beka pa3BUTHE '€HETUKU U PENPOAYKTUBHBIX TEXHOJIOTUH, a TAKXKE OYEBUIHOE PA3BUTHE
JneMorpaduecKor CUTyalliy ¥ CONMAIBHBIX TEHACHIMHA B HAIPABIICHIH, IIPEICKa3aHHOM CTOPOHHUKAMU
€BI'€HUKH, CHOBA MTOTHSUIO BOIIPOC O 3HAYCHUN CBI€HUKH M €€ STHYECKOM M MOPAIBHOM CTaTyce B
COBPEMEHHYIO JTIOXY.

B coBpemMeHHOI Hayke MHOTHE NPOOJIEMbI €BI'€HHKH, 0COOEHHO 00pb0a ¢ HaclIeICTBEHHBIMH
3a00JICBaHUSIMH, PELIAIOTCS B PAMKaX FeHETHKH YeJIOBEKa.

Tpancren
HbIE

TpaHCreHHbIe paCTeHUS — 3TO T€ PACTEHHs1, KOTOPBIM «IIEPECaXeHbI» F'eHbI JPYTUX OPraHH3MOB.
Kaprodenp, ycTOHYMBBIA K KOJNOPAACKOMY YKy, ObUI CO37aH MyTéM BBEACHHS TI'CHA, BBIACICHHOTO
U3 reHOMa TOYBeHHOH TropuHrckoit  Oammmwiel Bacillus — thuringiensis, BeipaGatsiBarommii  Oenok Cry,
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B3%D0%B8%D0%B3%D0%B8%D0%B5%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%D1%8B_%D0%BD%D0%B0%D1%86%D0%B8%D1%81%D1%82%D0%BE%D0%B2_%D0%BD%D0%B0%D0%B4_%D0%BB%D1%8E%D0%B4%D1%8C%D0%BC%D0%B8
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%D1%8B_%D0%BD%D0%B0%D1%86%D0%B8%D1%81%D1%82%D0%BE%D0%B2_%D0%BD%D0%B0%D0%B4_%D0%BB%D1%8E%D0%B4%D1%8C%D0%BC%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D1%8E%D0%BD%D1%82%D0%B5%D1%80,_%D0%93%D0%B0%D0%BD%D1%81_%D0%A4%D1%80%D0%B8%D0%B4%D1%80%D0%B8%D1%85_%D0%9A%D0%B0%D1%80%D0%BB
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/Bacillus_thuringiensis
https://ru.wikipedia.org/wiki/Cry-%D1%82%D0%BE%D0%BA%D1%81%D0%B8%D0%BD%D1%8B
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OpraHmsm
bI.

NPE/ICTABISIONINN COO0H MPOTOKCHH, B KMIIIEYHNKE HACEKOMBIX ITOT OEJIOK PaCTBOPSETCS M aKTUBUPYETCS J10
MCTUHHOTO TOKCHHA, I'yOUTENbHO AEHCTBYIOLIETO Ha JIMYMHOK M MMaro HaCEKOMBIX, y 4YelOBEKa U APYIHX
TEIUIOKPOBHBIX JKMBOTHBIX HOAOOHAs TpaHcOpMaumus NMPOTOKCHHA HEBO3MOXKHA M COOTBETCTBEHHO 3TOT
0eJOK 1A dYeloBeKa ~ HE  TOKCMYeH W Oesomacen.  OmpeickuBanue  criopamu Bacillus
thuringiensis ucmoap30BaIOCh IS 3AIUTH PACTEHHHM U 0 TOTYYEHHS IEPBOTO TPAHCTEHHOTO PACTEHHS, HO C
HHU3KOH 3((EKTHBHOCTHIO, IPOMYKIHUS HAOTOKCHHA BHYTPH TKaHEH pPacTeHUS CYIIECTBEHHO MOBBICHIIO
3((eKTUBHOCTH 3aIIUTHI, @ TaK)KE IMOBBICHIIO YKOHOMUYECKYIO 3(Q(QEKTHBHOCTh BBHIY TOTO, YTO PAacCTCHUE
caMO Hayall0o MPOAYIHPOBATH 3amUTHEIN Oemok. I[lyrém Ttpanchopmammu pacteHus Kaprodemns mpu
nomouu Agrobacterium tumefaciens 6suti moNMydYeHbI paCTEHHUSI, CHHTE3UPYIOLINE 3TOT OCIOK B Me30(unie
JIMCTA U IPYTUX TKAHSX PACTCHUS U COOTBETCTBEHHO HEMOpa)kacMble KOJIOPaACKUM KyKOM. JlaHHBIH OAX0x
UCTIONIb3YETCS U JJISl CO3AAaHUS IPYTUX CENIbCKOXO03SHCTBEHHBIX PACTEHHH, pE3UCTEHTHBIX K Pa3IMYHbIM BUJIaM
HAaCEKOMBIX.

B kadecTBe TpaHCTEHHBIX JXMBOTHBIX Yallleé BCEro HCIIOJIB3YIOTCS CBUHBU. Hampumep, ecTb CBHHBH C
YeJI0BEYECKHMH I'eHaMH — X BBIBEJIM B KAY€CTBE JOHOPOB YEJIOBEYECKUX OPTaHOB.

SInoHCKMe TeHHBIE HHKCHEPHI BBEIM B TEHOM CBHHEH I'eH HINMHATA, KOTOPBIH npon3Boanut (pepment FAD2,
CIIOCOOHBIN TMPEe0oOpa30BBIBATh JKMPHBIC HACHILICHHBIE KHUCIOTHI B JIMHOJIECBYIO — HEHACBHIMICHHYIO XKHPHYIO
KUCIOTY. Y MOOu(UIMPOBAHHBIX CBUHEH Ha 1/5 GoJblire HEHACHILICHHBIX KHUPHBIX KHCJIOT, YeM y OOBIYHBIX.
3enéHpIe  CBETAIIMECS CBUHBM — TPAaHCICHHBIC CBUHBY, BBIBEJCHHBIC TPYNNOH HcciemoBaTeneit
n3 HannonansHOTO  yHHBepcureTa TaiiBamsamyrém BBemenms B JHK osumOpuona rena 3en€Horo
(yopecueHTHOr0 Genika, MO3aUMCTBOBAHHOTO Yy (yopecumpyromeii Mmeay3sl Aequorea victoria. 3arem
3M6pI/IOH 6])1.]'[ HUMIIJIAaHTUPOBAH B MATKy CaMKH CBUHbBH. HOpOC)ITa CBETATCS 3€JIEHBIM IIBETOM B TEMHOTC U
HMEIOT 3€JICHOBAThIN OTTEHOK KOXHU U IJjia3 Ipyu JTHECBHOM CBCTC. OcHoBHas 1ICJIb BBIBCACHUSA TaKHUX CBHHCﬁ,
MO 3asBJIICHHUSIM HCCIIE0BATEIe, — BO3MOXKHOCTh BHM3YaJIbHOTO HAOJIOJCHUS 3a pa3sBUTHEM TKaHEH NpH
nepecajike CTBOJIOBBIX KIIETOK.

Ilepenace
JICHHE
TUTAHETHI.

Ilepenacenenne — BUI A1eMOTPAQUIECCKOTO KPU3KCA, KOTOPBIN XapaKTepU3yeTcsi n30bITKOM HACEIEHHUS M0
OTHOIICHMIO K CPEICTBAM CYIIIECTBOBAHUS (HEXBAaTKa PECYpCOB AT MO KaHUSA TUTHEHHUECKUX HOPM
JKU3HHU) FIN U30BITKOM HACEICHHUS [0 OTHOIICHHUIO K CIIPOCY HA pabOvyio CHILY.

INepenaceneHe — OTHOCHTEIBHOE TIOHSTHE, 3aBUCAIICE OT PECYPCHOM 0a3bl U yPOBHS IKOHOMHYECKOTO
Pa3BHUTHS TEPPUTOPHH IPOKUBAHUS JAHHOTO HACEJICHNUS, @ TAKXKE BKIIIOYACT B ce0s OLEHKY BO3MOXKHOCTEH
HOTOJHEHHS U PACIIUPEHUS HCTOYHMKOB CPE/ICTB CYIICCTBOBAHHUSL.

Vrpo3sa nepeHaceneHus OLCHUBACTCS Pa3INYHBIMK METOAaMU (HIDKE IIPUBEACHBI YIIPOLIEHHbIE IPHUMEPbI
OLICHOK, 6e3 yuéTta 6e3paboTHIIBI i YPOBHS JKH3HH):

IPOCTasi OLICHKA: OTHOIICHHE KOJNYECTBA HACEICHHS K IUTONIAN TePPUTOPHH (TIOBEPXHOCTH MOYBHI), Ha
KOTOPO¥ OHO MPOXKUBAET (CM. IIOTHOCTH HACCIICHUS);

pereuepaTruBHas OLICHKA: OTHOIICHUE TEMIIa HOTpe6J'IeHI/I$[ IMAIICBBIX PECYPCOB JAHHOTO HACCJICHUA K TCMITY
BO300HOBJICHHST 9THX XKE CAMBIX PECYPCOB, C BEIYETOM TOTO KOJIIMYECTBA PECYPCOB, KOTOPOE HYKHO IS

MO IeP’KaHUSI SKOCUCTEMBI M PETeHEPaTUBHON CUCTEMBI IPUPOABI (TEOPETUUECKH, B COOTBETCTBUH C TAKOH
HO3HIKEH TepeHaceIeHueM Oy IeT SBISIThCS HaceleHne 3emMin Goiiee 25 MIIpA YeIoBeK);

OLIEHKa 110 BO3MOXHOCTSIM PACIIUPEHUS: OLEHUBASTCS OTHOIICHHEM TEeMIIa POCTa YUCIICHHOCTH HACEIICHHS K
TEeMITy Iporpecca (IKOHOMUYECKOT0, COLMATIBLHOTO U T. 1I.), KOTOPBIA 00€CIeYrBaeT BO3ZMOKHOCTH
HOSIBJICHUSI HOBBIX MCTOYHHKOB M IIOTEHIUAN PACIIMPEHHUsI PECypCHOU 6a3bl.

[posBIIseTCs B CONUATEHO-IKOHOMUYECKUX IPOTHBOPEUHAX W KOH(PIMKTAX: MAJeHHEe YPOBHSI )KU3HU
GOJIBIIMHCTBA HACEIICHHS], BRICOKHUIA YpOBEeHb 06e3paboTHIIBI, TOJI0, BOMHEI

T'noGansu
oe
MTOTEIUIEH
ue
KJIUMAaTa.

I'06aabHOe NoTeNnIeHHe — MOBBILIEHUE CPEAHEN TEMIIEPATYPhl KIMMAaTHUIECKON CHUCTEMBI 3EMIIH.
Haunnast ¢ 1970-x ronoB kak MuHuMyM 90 % 5Hepruu NoTeIIeHus aKKyMyJIUpyeTcst B okeane. Hecmotps Ha
JIOMUHHPYIOIIYIO POJIh OK€aHa B HAKOTUICHWH TeTlia, TEPMUH 2100a1bHoe nomenjieHue 4acTo UCIOIb3yeTCs
JUTsl 0003HAYEHUS pOCTa CPEeIHEN TeMIepaTyphl BO3/IyXa y MMOBEPXHOCTH CYIIIU U OKEaHa.

C nauana XX crojeTus CpeHsasa TeMIeparypa Bo3ayxa Bozpocia Ha 0,74 °C, mpuMepHO JBe TpeTu
npuxozasTcs Ha nepuof nmocie 1980 roga. Kaxaoe u3 mocieqHux TpEX IecsITUICTHH OBIIO Teruiee
MpebIIyIIero, TeMIepaTypa Bo3ayxa Oblia BBIIIE, YeM B JIF0O0E MPEANIECTBYIONIEe AeCITHIETHE, HAUMHAS C
1850 rona.

BeposiTHas BenryrHa BO3MOXHOIO pocTa TeMrepaTyphl Ha NpoTsbkeHnn X XI Beka Ha OCHOBe
KIMMaTuaeckux Mogeneit cocraBut 0,3—1,7 °C ans MEHUMAIBHOTO ciieHapus amuccun; 2,6—4,8 °C s
cleHapys MaKCUMaJIbHOM SMUCCHUH.

M3MeHeHre KIrMaTa | ero MOCICSICTBIS B Pa3HBIX PErHOHaX MHpa OyIyT pa3anyHbeIME. PesympTaramu pocra
TI00ATEHOM TeMITEPaTyphI SBJISIOTCS TIOBBIIIIEHUE YPOBHS MOPSI, U3MEHEHUE KOJIMIECTBA U

XapakTepa 0CaaKoB, YBEITUUYCHHUE MyCTHIHb.

TToTeruienne cuiibHEE BCETO MPOSBISETCS B APKTHKE, OHO IMTPUBOJUT K OTCTYIUICHUIO JICTHUKOB, BEYHON
MEp3JI0THl U MOPCKHX JIBI0B. TemmepaTypa ciiost BEYHOIH Mep310Thl B ApKTHKE 3a 50 jieT moBsicHiIacsk ¢ —10
1o —5 rpamycos. [1nomanas MOBEPXHOCTH apKTHIECKUX Jb10B ¢ 1970 1o 2002 roa yMeHbIIHUIACh PUMEPHO
Ha 25 %, a ¥X TOJIIIMHA YMEHBIIHMIAch Ha 1,3 M, IpUMEPHO BIBOE.

K npyrum mocneicTBUSAM MOTEIUICHUS! OTHOCSTCS: YBEIUYECHUE YaCTOTHI SKCTPEMATBHBIX IIOTOIHBIX
SIBIICHHUI, BKJIFOYAsi BOJHBI XKaphl, 3aCyXH U JINBHU; OKUACJICHUE OKeaHa; BRBIMUPAaHUE OMOJOTHYCCKUX BUIOB
M3-32 U3MEHEHUS TEMIIEPATypHOro pexuma. K BasKHBIM JJIsl UelI0BEeYEeCTBa MOCIEICTBUSIM OTHOCUTCS yIpo3a
MPOJIOBOJIBCTBEHHON 0€30IIaCHOCTH M3-32 HETaTUBHOTO BIMSHUS HA YPOXKAWHOCTE (0OCOOCHHO B A3WU H
Adpuke) u moTeps MeCT OOUTaHHS JTFOJICH H3-3a MOBBIIICHUS YPOBHS MOPSL.
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https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B0%D0%B3%D0%BE
https://ru.wikipedia.org/wiki/Agrobacterium_tumefaciens
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BC%D0%B0%D1%88%D0%BD%D1%8F%D1%8F_%D1%81%D0%B2%D0%B8%D0%BD%D1%8C%D1%8F
https://ru.wikipedia.org/wiki/%D0%A8%D0%BF%D0%B8%D0%BD%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82_%D0%A2%D0%B0%D0%B9%D0%B2%D0%B0%D0%BD%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BB%D1%91%D0%BD%D1%8B%D0%B9_%D1%84%D0%BB%D1%83%D0%BE%D1%80%D0%B5%D1%81%D1%86%D0%B5%D0%BD%D1%82%D0%BD%D1%8B%D0%B9_%D0%B1%D0%B5%D0%BB%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BB%D1%91%D0%BD%D1%8B%D0%B9_%D1%84%D0%BB%D1%83%D0%BE%D1%80%D0%B5%D1%81%D1%86%D0%B5%D0%BD%D1%82%D0%BD%D1%8B%D0%B9_%D0%B1%D0%B5%D0%BB%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B4%D1%83%D0%B7%D0%B0
https://ru.wikipedia.org/w/index.php?title=Aequorea_victoria&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BC%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D0%B8%D0%B7%D0%B8%D1%81
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BD%D1%8F%D1%82%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C_%D0%B6%D0%B8%D0%B7%D0%BD%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%BD%D0%B0%D1%81%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%97%D0%B5%D0%BC%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B5%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0_%D0%B2%D0%BE%D0%B7%D0%B4%D1%83%D1%85%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C_%D0%BC%D0%BE%D1%80%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%BE%D1%81%D0%B0%D0%B4%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%83%D1%81%D1%82%D1%8B%D0%BD%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%BA%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B4%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BC%D0%B5%D1%80%D0%B7%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BC%D0%B5%D1%80%D0%B7%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%80%D1%81%D0%BA%D0%BE%D0%B9_%D0%BB%D1%91%D0%B4
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%BF%D0%BE%D0%B3%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%BF%D0%BE%D0%B3%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D1%83%D1%85%D0%B0
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B nepcriexTrBe r100a1pHOE MTOTEINIEHUE MOXKET 3aIyCTUTh HEOOpPAaTUMBIN MEXaHM3M BBICBOOOKICHUS
YIJIEKUCIIOTO ra3a u3 MUpoBoro okeana (rue ero B 50-100 pa3 Gosnbie, yeM B arMochepe 3emin) u
HapYIIEHHBIX 3KOCHUCTEM M MPUBECTH K BOSHUKHOBEHUIO MApHUKOBOTO 3(dexTta kak Ha Benepe.

[NonuTHka MpOTUBOAECHCTBHS TII00ATLHOMY MOTEIICHNIO BKJIOYAET €T0 CMSTYEHHE 3a CUET COKPAIICHUS
SMHCCHHY MTAPHUKOBBIX Ta30B, a TAKXKE aJalTaIMIO K €r0 BO3ACHCTBHIO. B OyaymieM, Mo MHEHHIO HEKOTOPBIX,
CTaHET BO3MOXKHOW reonmkeHepust. [lomasistoniee OOIBIIITHCTBO CTPaH MHUPa y4acTByeT B Pamounoi
koHBeHIMH OOH 1o M3MeHeHnIo KIMMaTa. Y YaCTHHKY KOHBEHIINH Ha MEXTyHapOIHBIX IIEPErOBOPAX
pa3padaTbIBafOT MEpHI CMATYCHHS U aganTtanii. OHU COTJIACHIINCH C HEOOXOIUMOCTBIO TITyOOKOTO
COKpaIIEeHUs SMHUCCHU C IebI0 OTpaHUYEHUs ITI00aJbHOTO NoTeIuIeHus BennyrHoi 2,0 °C.

CornacHo foknazaam, omyonukoBanHbM B 2011 roxy IIporpammoii OOH o okpysxaroieii cpene n
Me:xyHapOAHBIM PHEPTeTHUECKUM areHTCTBOM, NpenpuHAThIe B XXI cTOIeTUH yCUIHs MO CHIKCHUIO
9MHCCHH, UCXO/IS U3 1IeTI OTPAaHWYHTh MOTeIJIeHUe BennunHoit 2,0 °C, ObUTH HealleKBaTHBIMH.

B 2000—2010 rogax 3mMuccus IapHUKOBBIX I'a30B yBennuuBanack Ha 2,2 % B rog. B 1970—2000 poct
cocrasisia 1,3 % B rox.

BBuay HHEPIIMOHHOCTH KIIMMAaTHYECKON CHCTEMBI, JaKe MOCIIE MPEKPAIICHUS aHTPOIIOT€HHOTO BO3ICHCTBHS
Hen30exHo noremienue emé Ha 0,6 °C.

Xumuaec
KOE

3arpsa3HeH
He CpelbL.

3arpsizHeHune armocdepsl 3eMiIn — MpUHECCHNE B aTMOC(EPHBIH BO3AYX HOBBIX, HEXapaKTEPHBIX IS
HEero (pM3UYEeCKUX, XUMHICCKUX M OMOIOTHIECKHUX BEIIECTB MIIM H3MEHEHUE UX €CTECTBEHHOH
KOHIICHTPAITHH.

CornacHo nanHEIM BeeMupHoii opranusamnmu 3apaBooxpanerus (BO3) 3a 2014 rox, exeronHo B MUpe
MPUMEPHO 3,7 MUJUTHOHOB YEJIOBEK YMHUPACT U3-3a 3arpsisHeHHs aTMocepHoro Bo3ayxa. Ooiee
KOJIMYECTBO CMEPTEH, CBA3AHHBIX C BO3JICHCTBUEM 3arpsI3HEHHOTO BO3/1yXa KaK B IOMEIICHHSIX, TaK U B
aTMocdepe, TOCTUracT 7 MAJUTHOHOB B Toj1. [1o naHHbIM MexXIyHapOIHOTO areHTCTBA 110 H3YYCHHUIO pakKa
BO3, 3arpsizHeHne Bo3/1yxa sBISETCS IJIaBHOW IPUYMHONM BOSHUKHOBEHHUSI OHKOJIOTHYECKHX 3a001€BaHHH.
[To nanubiM yuensix Texacckoro yauepcuteta B Octune (CIIA) rmo6anbpHOe 3arps3HeHe BO3IyXa
COKpAIaeT MPOIOJKUTEIILHOCTD KU3HU YEJIOBEKa B CpEeTHEM Ha OJMH TOJ]

[To ucToYHMKAM 3arpsA3HEHHS: ECTECTBEHHOE W AHTPOIIOTEHHOE.

ITo xapakTepy 3arps3HEHUS aTMOC(HEpHI:

@usuueckoe — MeXaHUIECKOE (IIBUIb, TBEPABIC YACTHUIIBI), PATHOAKTUBHOE (PaHOAKTHBHOE U3ITYICHUE H
M30TOIIBI), YIEKTPOMATrHUTHOE(PA3IHYHbIC BUJIBI YICKTPOMATHUTHBIX BOJIH, B TOM YHCJIE PAJUOBOIHEI),
IIyMoBoOe (pa3THYHBIC TPOMKHE 3BYKH W HU3KOYACTOTHBIC KOJICOAHNS) U TeIUIOBOE 3arpsi3HEHNE (HarpuMep,
BBIOPOCHI TEIJIOr0 BO3yXa U T. II.)

XUMUyeckoe — 3arps3HEeHHE ra3000pa3HbIME BEIIECTBAMHE U a3p0o30iisiMu. Ha ceromusImHui 1eHh OCHOBHBIC
XUMUYECKHE 3arps3HUTEH aTMOC(HEPHOTO BO3ayXa 3T0: okcua yrieposa (IV), okcuabl a3ota, JHOKCUT
CepHI, YIIIEBOOPOIbI, albaeru s, Tsxénbie Metaiutsl (Pb, Cu, Zn, Cd, Cr), aMmmuak, nblib U paJdOaKTHBHBIE
H30TOTIBI

b6uo02uueckoe — B OCHOBHOM 3arpsi3sHeHUE MUKPOOHOM npupo sl HamprumMep, 3arps3HEHHE BO3AyXa
BEreTaTHBHBIMH ()OpPMaMH U CIIOpaMU OakTepuil 1 TPHOOB, BUPYCAMH, & TAKXKE WX TOKCHHAMH H TPOTyKTaMU
JKU3HEIEATSITEHOCTH.

B nensix 60pe0BI ¢ 3arps3HEHHEM aTMoc(ephl, U B YaCTHOCTH C IENbI0 YMECHBIICHHS BHIOpOCa YTIICKUCIOTO
ra3a MHOTUMH cTpaHamu B 1997 roxy 0611 noamucad KHOTCKuil mpoTOKOIL.

[Ipobnem
a
COKpalieH
st
3aracoB
IIPECHON
BO/JIBI.

IIpécHast BOAA — NPOTUBOIMOJIOKHOCTE MOPCKOM BOJIBI, OXBATHIBACT TY YaCTh JOCTYITHOM BOJBI3EMIIH, B
KOTOPOH COJIM COJIEPIKATCsl B MUHUMAJIbHBIX KOJIMYECTBAX.

Bopna, conénocts kotopoii He npeBbimiaet 0,1 %o, Nake B hopMe mapa WK JIb/a, Ha3bIBaeTCs IPECHOM.
Jlensiapie MaccuBbl (K IpUMeEpy alcOepru) B MOJMSPHBIX PETMOHAX U JIETHUKH COAEPKAT B ceOe HanOObIIYIO
9acTh NpecHoM Boabl 3emin. [ToMumo 3TOTO0, MpEecHas Boa CYLIECTBYET B peKax, PyUbsX, MOA3EMHBIX BOJAX,
MIPECHBIX 03€pax, a Takxke B obnakax. [1o pa3HbIM moacu€ram 0 MPECHON BOJIBI B OOIIIEM KOJTMYECTBE
BOJIBI HA 3emiie cocrasiser 2,5—3 %.

Oxoio 85—90 % 3amacoB NpecHOM BOJbI COAECPIKUTCS B BUJIC JIbJA.

B cBs13u ¢ pacmmpsronMcst 3arpsi3HeHHEM UCTOYHUKOB BOJIBI, POCTOM HaceJIeHHs, OCBOCHHEM HOBBIX
TEpPPUTOPUI BCTAET 33]]a4a UCKYCCTBEHHOTO MOTYyYEHHsI IPECHON BOJBI. DTOTO JOCTUTAIOT:

OIPECHEHUEM MOPCKOH BOJIBI, B TOM UHUCIIE COJIHEUHBIM ONPECHEHUEM;

KOHJICHCAllMeH BOSIHBIX MApOB U3 BO3/yXa, C HCHOJIB30BaHNEM TITyOUHHOW MOPCKOM BOJIBI;

KOHJIeHCaluell BOASIHOTO Napa B CyTOYHBIX aKKyMYJIATOpPaxX X0JI0Ja, B YACTHOCTH — €CTECTBEHHOIO
MPOUCXOXK/ICHHSI, TAKUX KaK TeIIephl B IPHOPEKHBIX CKaJlax.

Iocnennuii criocod co3maér orpoMHBIE IPUPOIHBIE 3aITaCkl TPECHON BOBI B IPHOPEKHBIX paifoHax psaaa
CTpaH, KOTOpbIe ObUIM 00HApY KeHBI HeaaBHO. [ImacTel ¢ mpecHoil Bogoil HHOTAA YXOIAT MOl MOPCKOE JHO, a
yepes3 TPeIKHBI B HEITPOHUIIAEMBIX CIOSAX OBIOT MIPECHBIE KIFOUH.

CTonMOCTh TIPECHOM BOABI CTAHOBHUTCS TaKOI BBHICOKOI, YTO HAYaT BBIITYCK XOJOIMIBHBIX YCTAaHOBOK,
MOJYYAONINX BOAY U3 BIAXKHOTO BO3IyXa METOJOM KOHCHCAIIUH.

Pacnpenenenue npecHol BoAbI 10 3¢MHOMY 1Iapy KpaiiHe HepaBHOMepHO. B EBpone u A3um, rae
npoxxkuBaeT 70 % HaceneHus Mupa, Cocpe1oToueHo Juiib 39 % pedHbIX BOJ.

Poccus no pecypcaM NOBEpXHOCTHBIX BOJ 3aHUMAET BEAYyI€€ MECTO B MUpE. TOIBKO B YHUKAJIBHOM

o3epe baiikan cocpenoroueHo okoso 20 % MHPOBBIX 3a1acoB 03EpHOM NpecHOl Boabl U Oosee 80 % 3amacoB
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

Poccuu. IIpu o61mem 06béme 23,6 ThIC. KM? B 03€pe €KETOAHO BOCIPOU3BOIUTCS 0K0JI0 60 KM peKoii 1o
YHUCTOTE IPUPOJHON BOJIBI.

ITo manasiM OOH Ha Hawamo 2000-x rog0B 6oee 1,2 MIIpa JITOIeH )KUBYT B YCIOBUSAX MTOCTOSTHHOTO JAe(uimTa
MIPECHOH BOJBI, OKOJIO 2 MIIPJ CTPAAAIOT OT Hero peryispHo. K cepeanne XXI Beka YUCICHHOCTD YKHBYIITHX
NIPY TIOCTOSIHHOM HEXBaTKE BOABI MPEBBICHT 4 MIIPI YeloBeK. B Takoil CHUTyanmnu HEKOTOPBIE SKCHEPTHI
TOBOPAT O TOM, YTO TIABHOE MPEUMYIECTBO Poccru Ha TONTOCPOYHYIO MEPCIIEKTHBY — BOJHBIC PECYPCHI, a
MIPOM3BOJICTBO BOJOEMKON MPOAYKIIH MOYKET CTaTh JOMUHHUPYIOIIUM HAIlPaBICHHEM Pa3BUTHS POCCHHCKON
SKOHOMUKH.

Coxpare
HHE
ouosoruy
€CKOro
pasHoobp
asus.

Buopa3noo6pasue (buonoriyeckoe pazHoodpasue) — pasHooOpasme KU3HH BO BCEX €€ TPOSIBIICHUSX, a
TaKOKe IOKa3aTellb CJI0XKHOCTH OMOJIOTMYEeCKON CHCTEMBI, Pa3HOKaYECTBEHHOCTH €€ KOMIIOHEHTOB. Takoke
moJ; Onopa3zHooOpa3reM NOHUMAKOT Pa3HOOOpa3ue Ha TPEX YPOBHAX OPraHU3aIUH: TCHETHYCCKOE
pa3HooOpa3ue(pa3HooOpasre TeHOB M UX BApHaHTOB — aJulelneil), BU0BOE pa3HooOpasue

(pa3HooOpa3ue BUIOB B 9KOCHCTEMAX) U, HAKOHEII, 5KOCHUCTEMHOE Pa3HO00pasue, TO eCTh pa3HOOOpas3ne
CaMHX dKOCHCTEM.

OcHOBHBIE HaAYYHBIC KOHIEIIIHHA OHOpa3Ho0Opa3us ObIIN c(HOpMYIHPOBAHEI JIHUIIH B cepenuae XX BeKa, 9To
HaNpsIMYIO CBSI3aHO C PAa3BUTHEM KOJIHYCCTBEHHBIX METOAOB B OMOJIOTHH.

Hcue3HoBeHne OHOIOTHYECKUX BUIOB SBIICTCS HOPMAIBHBIM IIPOIIECCOM PAa3BUTHSA KU3HU Ha 3emie. B
TpoIiecce SBOTIONNH HEOJTHOKPATHO TPOUCXOINIIO MaCCOBOE BRIMIpaHue BUAOB. [IprMepoM MoxeT
CIIY>KUTh IIEPMCKOE BEIMHUpaHIE, IPUBEAIICE K HCUC3HOBCHHIO BCEX TPHUIIOOUTOB.

Haunnas ¢ XVII Beka 0CHOBHBIM (haKTOPOM YCKOPEHHsI BRIMUPAHHS CTajla XO3SIMCTBEHHAS ACATEIbHOCTh
4eJI0BeKa, 3a 3TOT Hepuo ucuesno 120 Bunos amdpuoduii, 94 Buma nrui, 63 Buaa MIICKONUTAIOKX. B o0meM
TUIaHe IPUYMHAME CHHKEHUsI Pa3HOOOpa3us CIyKaT: pacTyllee MoTpedIeHue pecypcos,
peHeOpeXUTeTbHOE OTHOIICHHE K BUJIaM U 3KOCHUCTEMaM, HEIOCTaTOYHO IPOIyMaHHas roCcyIapCTBEHHAS
MOJINTHKA B 00JIACTH AKCILTyaTalliy IIPUPOAHBIX PECYpPCOB, HETOHUMAaHHE 3HAYMMOCTH OHOJIOTHYECKOTO
pa3Ho00pa3us U POCT YUCICHHOCTH HAaCeIeHHs 3EMITH.

[TpuunHaM¥ UCUE3HOBEHHUS OTIENILHBIX BUJOB OOBIYHO SIBJISIFOTCS] HAPYIICHUE MECTOOOUTAHUS U Ype3MepHast
noObrda. B cBsI3u ¢ pa3pynieHreM 3KOCHCTEM YKe MOTHOIM MHOTHE COTHH BHIOB PACTCHHN M KUBOTHBIX. [0
JaHHBIM BecemupHoro corosa oxpansl npupojisl, ¢ 1600 roga ucyesno 844 Buna pacteHui U xuBOTHBIX 9,
OT upe3MepHOii OOBIYH CTPAAAIOT IPOMBICIIOBEIC JKHBOTHBIC, OCOOCHHO T€, KOTOPHIE BRICOKO IICHSATCS Ha
MeXIyHapoaHOM pbIHKe. [To yrpo30ii HaxomsaTes peKue BUIBI, 00J1aJalolIie KOJUICKIIMOHHON IEHHOCTBIO,
a TaKk)Ke HeJerallbHO UCIIONb3YeMbIE B «TPAAUIIMOHHON KUTAWCKOM MeannrHe». BoIbITMHCTBO BUIOB
KPYITHBIX HA3EMHBIX KUBOTHBIX (KPYITHBIC KOMBITHBIC, KOIIAYbH, CIIOHBI, HOCOPOTH U JAPYTHE KUBOTHBIC, YeH
Bec npeBblaeT 20 KI') COXpaHMWINCh TOJIBKO Ha OXpaHIEMbIX TEPPUTOPHSX (B 3alIOBETHUKAX, HAITMOHAIBHBIX
MapKax).

K umciy npyrux npuuuH OTHOCSITCS: BIMSHUE CO CTOPOHBI HHTPOYIIMPOBAHHBIX BUIOB, YXYIIICHUE
KOPMOBOH 0a3bl, IleJICHaNPaBIEHHOE YHHUTOXEHHE C LIENIbI0 3aLTUTH CENbCKOTO X03SIMCTBA M MIPOMBICIIOBBIX
00BEKTOB.

ITo oreHKaM 3amaTHBIX YYEHBIX, B IOCICTHIE TOMBI IO YIPO30i UCUS3HOBEHUS HAXOAHUTCS 33,5 ThIC. BUIOB
pactenwmii (14 % W3BeCTHBIX BUAOB). 2/3 BUIOB NTHUI U3 9,6 THICSY, OOUTAIOIINX Ha 3eMIIe, TEPEKUBAIOT
CHIDKEHHE YHCIeHHOCTH. 11 % Bcex BHIIOB NMTHUI] X MIICKOTIUTAIOIIAX HAXOAATCS IO YTPO30i HCUE3HOBCHUS
u emé 14 % HaxoIATCS Ha IMMyTH K BBIMUPAHUIO, €CIIM CYIIECTBYOIINE TEHACHIINH OYAYT IIPOIOIDKATHCS.

30 % w3 24 THIC. BUAOB PHIO TaKKe HAXOIATCS MO YIPO30H BBIMI/IpaHI/ISI[ZO]. Yuenrle

aMepuKaHCKoro YHuBepcuteTa [Ipfoka cauTaroT, uto MUp B XXI Beke CTOUT Ha TPaHH MISCTOI'0 BEIMUPAHUS
BHJIOB PACTEHHI U KUBOTHBIX, a IEATENHHOCTH uenoBeka B 1000 pa3 yckopseT 3TOT nporiecc.

Penxue
BU/JIBI
(opsI 1
(hayHBI.
Kpacusie
KHUTH.

KpacHasi kHiira — aHHOTUPOBAHHBIH CIIMCOK PEAKUX U HAXOMSIIUXCS M0J] YTPO30H MCUE3HOBEHHS HITH
MCUYE3HYBILHUX )KUBOTHBIX, PACTEHUI U TPUOOB.

KpacHas kHUTa SIBJISETCSI OCHOBHBIM IOKYMEHTOM, B KOTOPOM 00OOIIEHBI MaTepHaIIbl O COBPEMEHHOM
COCTOSIHUH PEJIKUX M HAXOASLIMXCS TI0J1 YIPO30i UCYE3HOBEHUS BUIOB PACTEHUI U )KUBOTHBIX, Ha
OCHOBAHMHU KOTOPBIX MIPOBOAUTCS pa3pabOTKa HAyUHBIX U MPAKTHYECKUX MEp, HAIIPABJICHHBIX HA UX OXPaHY,
BOCTIPOM3BO/ICTBO U PAI[OHAIEHOE UCTIOJIb30BaHHE.

B KpacHyto KHHTY 3aHOCSIT BUABI PACTEHUH U )KUBOTHBIX, KOTOPBIE TOCTOSTHHO WIJIM BPEMEHHO PacTyT, JTH00
OOHTAIOT B €CTECTBEHHBIX YCIOBHUSX HA ONpPEJIEIEHHON TEPPUTOPHH (TIPEUMYILECTBEHHO TEPPUTOPUH
OTZEJIBHO B3TOM CTPaHbI), U HAXOAATCS MO yTPO30i NCUE3HOBEHHMS. BUIBI )KMUBOTHBIX U pacTEHUH,
3aHecéHHbIe B KpacHylo KHUTY, 1ToJuIeXaT 0co00ii 0XpaHe Ha Bcell OTIEIbHOM B3TOH TEpPUTOPHH, KOTOPYIO
OXBaTBIBAaET KOHKpeTHOE n3ganue KpacHoit kHuru.

Kpacuble kKHUTH OBIBAIOT Pa3IMYHOTO YPOBHS — MEXKIyHApPOAHbIE, HAIIMOHATIBHBIC U PErHOHATIbHEIE.
MesxayHapoaHslid coto3 oxpassl mpupoas! (MCOII) B 1948 roxy o6beanHIIT ¥ BO3TIIABIII PaOOTHI IO OXpaHe
’KUBOW TIPUPO/IbI FOCYAAPCTBEHHBIX, HAYYHBIX M OOLIECTBEHHBIX OpraHU3alii B OOJIBIIMHCTBE CTPAaH MUPA.
B 1949 roay B umcie mepBIX €r0 pemeHni ObUTO CO3AaHue MMOCTOSTHHON Komuccuu no peokum

suoam (anri. Species Survival Commission). E€ 3agagamu GbUTO H3y4EeHHE COCTOSHUS PEIKUX BHIOB
pacTeHUH 1 )KUBOTHBIX, HAXOAIINXCS MO/ yIrPO30H MCUE3HOBEHUS, TPOBEACHUE Pa3padOTKU U MTOITOTOBKH
MPOEKTOB MEXTyHapOIHBIX 1 MEKHALMOHAJIHHBIX KOHBEHIMH 1 JOTOBOPOB, COCTABJICHHUE KaJlaCTPOB
MOAOOHBIX BUJIOB U BEIPA0OTKA COOTBETCTBYIOLIMX PEKOMEHIAINH 110 MX JajbHEeield oxpaHe.

OcHoBHoIi 11ep10 KoMucenu 0bu10 co3/1aHNe BCEMUPHOTO aHHOTHPOBAHHOTO CIIHMCKA (Ka/1acTpa) >KUBOTHBIX,
KOTOPBIM I10 TEM HJIM WHBIM IPUYMHAM yrpoxaer Beimupanue. [Ipeacenarens Komucenu IIntep

CKOTT IpeNIOKUIT Ha3BaTh JaHHbIH crircok KpacHoii kuuroii (anrn. Red Data Book) ans Toro, 4to6st
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

NpUAaTh eMy EMKOE 3HaYCHHE, TAK KaK KPACHBIH IBET CUMBOIU3UPYET COOON TAKXKE CPEIH MPOYCTO U
onacHocTb. Kpacuyto kaury MCOII yacto nHa3piBatoT MeskayHapoaHO# KpacHO# KHUToi. [lanHoe
Ha3BaHHME WUCIIOJIB30BAJIOCh B OTEUECTBEHHONW HAyYHO-TONYJsipHO# Jiuteparype Bpemén CCCP.

Oco6o Oco60 oxpansiembie npupoaHble Tepputopuu (OOIIT) — yyacTKu 3eMiTH, BOJIHOHN TIOBEPXHOCTH U
OXpaHseM | BO3AYIIHOTO IPOCTPAHCTBA HAJl HUMHU, TIe PACIIONAararoTCs IPUPOIHBIC KOMITICKCH H 00BEKTHI, KOTOPHIE
13(S HUMEIOT 0c000€e MPUPOJOOXPAHHOE, HAYIHOE, KYIBTYPHOE, ICTETHIECKOE, PEKPEAHOHHOE 1

TIPUPOAH | O3OPOBHUTENBHOE 3HAUCHUE, KOTOPHIC H3BATH PEIICHUSIMHI OPTaHOB TOCYIapCTBEHHOH BIIACTH OJTHOCTEHIO
13(S WIIA 9aCTHIHO U3 XO3SHCTBEHHOTO MCTIONB30BAHMA U TSI KOTOPBIX YCTAHOBJICH PEXHUM 0c000i oxpansr C
Teppurop | yuerom ocoberrnocrtelt pexxuma OOIIT u cTaryca HaxoaAMUXCA HA HUX MIPUPOIOOXPAHHBIX YIPEKACHUI
UH. Pa3nUYaoTCs CISAYIOIINE KaTerOPHH YKa3aHHBIX TEPPUTOPHIL:

Buoctep | [ocynapcTBeHHBIE IPUPOIHEIE 3aTIOBETHUKH (B TOM 4HCie OnocgepHbIe)

HBIE HanuonanbsHble mapku

pesepBar | IIpuponHsle mapku

BI. T'ocynapcTBeHHBIE IPUPOAHBIE 3aKa3HUKU

ITaMATHHUKY TPUPOBI

Jlennponornueckue mapku ¥ OOTAaHUYECKHUE Cazbl

Jleue6HO-0310pPOBUTEIBHBIE MECTHOCTH U KYPOPTBI.

Tepputopun TpagULHOHHOTO MPHPOAONOIb30BAHUS

IIpasurenscTBo Poccuiickoit @enepariii, COOTBETCTBYIONINE OPTaHbl HCTIOHUTEFHON BIIACTH CYyOBEKTOB
Poccuiickoit @enepanun, OpraHsl MECTHOTO CaMOYTIPABIIEHHSI MOT'YT YCTAHABIIMBATh U MHBIE KATETOPUH
0c000 OXpaHseMbIX PUPOIHBIX TEPPUTOPUIL (TEPPUTOPHH, Ha KOTOPBIX HAXOJATCS TAMSITHUKH Ca/I0BO-
MapKOBOTO UCKYCCTBA, OXpaHsAeMble OeperoBble TMHUHU, OXPAHIEMBbIE PEUHbBIE CUCTEMBI,

OXpaHseMble MPUPOIHBIE JaHAIA(THI, OMOJIOTHYECKUE CTAHLIUH, MUKPO3aIIOBETHUKU U JPYTHE).

Hexotopsie OOIIT otHOoCcsTCS K 00bekTaM BecemupHoro npupoaHoro Hacienus. I'ocynapctsa, Ha
TEPPUTOPUH KOTOPBIX PACIIONIOKEHBI 00beKTHl BecemupHoro Hacienus, OepyT Ha ce0st 00513aTeNbCTBa 10 UX
coxpanenuro. Ha Teppuropun Poccuiickoit @enepannu HaX0AUTCs OMMHHAAIATh 00beKTOB BecemupHoro
MPUPOJHOTO Hacheaus: B cocraB Haxomsmuxcst Ha Tepputopruu Poccun oquHHAIIATH 0OBEKTOB
BcemupHOTo NpHpoHOTO HACTIEANs BXOAAT 13 3aMoBeJHUKOB, 7 HAIIMOHAIBHBIX MTAPKOB, 3 (eaepambHBIX
3aKa3HUKA, HECKOJIBKO MTAMSATHUKOB IPUPOIBI M Oy(epHbIe 30HBI 3a1I0BETHIKOB!

«[eBctBennsie eca Kommy (Ileqopo-HMimerackuii 3amoBefHUK U HAMOHANBHBINA TapK «HOTeIIBaY);

«O3epo baiikam» (3amoBennuku baiikansckuit, baprysuackwuii, baiikano-JIeHckuil, HAIMOHAIBEHBIC

napku [Ipubaiikansckuii, 3abaiikanbcknii 1 TyHKMHCKHN (4aCTHYHO),

3aka3Huku Kabanckuii 1 OpoNHXUHCKUH);

«Bynkanst Kamuatku» (Kpororkuii 3anoseqauk u FOxxuo-KamuaTtckuit 3aka3HuK);

«3omnoTsle Topel Antas» (Anraiickuii u KaTyHCkuii 3ar1oBe THUKH);

«3amagnsiit Kaskasy» (KaBkasckuii rocyaapcTBeHHBIN 3an10BeTHUK, COUMHCKUI HAI[MOHATBHBIN

napk, Ilpupoansnii napk bonsimoit Txau, mamaTHUKH Tpupoasl «Xpebet Byiinsiit», «BepxoBse pexu Lumay,
«Bepxosbe pek [Tmexa u [Tmexanixa»; a Taxke 9acTb OydepHoit 30HbI KaBka3ckoro 3armoBeJHAKA,
MPOXOAAIIAs BIOJb €r0 CEBEPHOTO U CEBEpO-3aIafHOTO Kpas (IHupHrHa 1 KM));

«Uentpanbupiii CuxoT3-Anuaby (CUX0T3- ATMHCKUI 3aTI0BETHHK);

«OctpoB Bpawnrens» (3amoBeanuk «OctpoB Bpanressy);

«Yocynypcekas komioBuHa» (YOCyHypCKas KOTJIIOBHHA (3aII0BEIHIK));

«[Inato ITyropanay (ITyTropaHCKuii 3aIIOBEAHHUK);

«JIeHckue cTONOBDy (HAIIMOHATBHBIHN Mapk «JIEHCKHE CTOJIOBI»);

«Jlagmmadter Haypun» ([laypckuii 3armoBe1HIK), JONIWHA peKrd BUKuH.

Buochépubiii  3anoBénHMK, OMocdepHbIii  pe3epBaT — 0c000 OXpaHseMas TPHUPOAHAS TEPPUTOPHUS,
co3maBaeMasl C IIETIbI0 COXPaHEHHUs MPHUPOJHBIX SKOCHCTEM M TeHO(POHAATAHHOTO PETHOHA, W3YYeHHs
Y MOHUTOPHUHIA MIPUPOJIHON cpenbl B HEM M Ha NPHMBIKAIONIMX K HEMy TeppuTopusiX. buocdephbie
3alOBeTHUKM  CO3MAIOTCS HA OCHOBAHMM MEXIYHApOIHBIX M  HAI[MOHAIBHBIX MPOTpamMM  IOJ
aruznoil FOHECKO. Opranmzamus FOHECKO Bxitounna B €QUHYIO BCEMHUPHYIO ceTh 564 HallMOHAJIbHBIX
HPUPOHBIX OMOC(EPHBIX 3a110BEHUKOB.

Meroaudeckne MaTepHuaibl, ONPEIeISIONe MPOLeaAypy U KPUTEPHH OLEHUBAHMS CHOPMHUPOBAHHOCTH KOMIIETCHIIUH
IIPH POBEIICHIH MIPOMEKYTOYHON aTTeCTAIlUU

Ha ocHOBe THNOBBIX 33JaHMH COCTaBISETCS OJMH WIM HECKOJIBKO BapHaHTOB pabotsl. IlpoBepounas pabora
pacredaTbIBaeTCs M0 KOJMYECTBY CTY/ACHTOB.

3amanue 1 (TecT) MpOBOAUTCS MTUCHMEHHO.

Bo BpeMms 3K3aMeHa CTYAEHTHI PacCaKMBAIOTCS 3a MapTy 1Mo ogHoMYy. [lomydaroT pacmedaTKy C 3aJaHUSMH U YHCTHIE
JIUCTBI IS Y4ePHOBHUKOB U OTBETOB.

CryzneHTam 3ampenaeTcs: 00IaThes MeX Iy COO0M, TIOIB30BATHCS TaKETaMK, KOHCTIEKTAMHU M Y1eOHUKaMH.

Ha Brimonaenue tecta orBoautcs 0,5 ayJUTOPHBIX Haca.

3anmanue 2 TpeOyeT NpeBapUTEIILHON MOITOTOBKH CTYICHTaAMU MAaTePHAaJIOB JUIs COOOIICHUS U CO3/IaHUs IPE3CHTAUU
10 BEIOPAHHOW TEMAaTHKE, BBITIOIHSIETCSI BO BPEMS CAMOCTOSITEIIBHON PabOThI B TEYEHUE CEMECTpa.

Bamel, mony4eHHBIE CTYIEHTOM Ha SK3aMEHE, CYMMHUPYIOTCS ¢ OaiaMu, HaOpaHHBIMH paHee B TEUCHUE ceMecTpa, U
MIEPEBOISATCS B UTOTOBYIO OIICHKY TI0 TUCITUILIIHE.
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