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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

[MosicuuTenbHas 3anucka

®onpn ouenounsix cpeactB (naee — POC) it MPOMEXYTOYHOH arrectauuu 1o aucuMiuinHe «CoBpeMEHHbIE
npoOiembl Ouosoruu. Vicropust 1 MeTo00THsl OMOJIOTUM» pa3paboTaH B COOTBETCTBUH C TPEOOBaHUSAMHU (heleparbHOro
rOCY/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa BBICHIEro 0Opa3oBaHUs — MarucTpaTrypa 10 HalpaBiIEHUIO MOATOTOBKU
06.04.01 Bronorusi, yTBep»IeHHOTO PUKa3oM MUHKCTEpCTBA HAYKU U BhICIIEro oopasoBanus Poccuiickoit ®enepaunu ot
11 aBrycta 2020 1. Ne 934 (3apeructpupoBas B Muntocte P® 28 asrycra 2020 r., peructpanuonssiii Ne59532), ocHOBHOM
mpodecCHOHANbHON 00pa30BaTeNFHON IIPOTpaMMBI  BBICIIETO O0pa3zoBaHWs «YTpaBleHHE B cdepe OKOJIOTHH U
MIPUPOIOIOIB30BAHU» C ydeToM TpeOoBaHM TpodeccuoHanpHOro craHaapra «15.004 Choenmamuct 1O BOIHBIM
OnopecypcaM M aKBaKyJIbTYype», YTBEPKISHHBIN NpHKa3oM MHUHHCTEPCTBA Tpyda M COHANBHOMN 3amtuThl P@ oT 8 okTa0ps
2020 1. Ne 714 (3aperumctpupoBaH MunucrepcTBoM tocturmu Poccuiickorr @enepammm 11 HOsOps 2020 T,
peructpanmonssiii Ne 60840), npodeccrnonansroro crarmapra «01.003 INemaror nomomHUTENEHOTO 00pa30BaHUS IeTeH U
B3POCIIBIX», YTBEPKACHHOTO MPUKa30M MUHUCTEPCTBA TPYAA U COIUATBHOM 3anuThl Poccuiickoit ®enepanuu ot 22.09.2021
r. Ne 6521 (3apeructpupoBan MunuctepcTBoM roctuiiuu Poccuiickoit @eneparmu 17 nexabpst 2021 r., peructpannonbiit No
66403).

Hens @OC ni1st npoMexKyTOUHON aTTeCTalluy — yCTaHOBIIEHHE YpOBHs chopmupoBanHocTH kKomneteHmn OITK-1.

3agaun ®@OC 111 NpOMEXYTOYHOM aTTeCTallMKU - KOHTPOJIb KaUeCTBA M YPOBHS JJOCTHIKEHHS PE3yJIbTATOB 00yUYESHUS 110
(OpMHUPYEMBIM B COOTBETCTBHH C Y4EOHBIM IUIAHOM KOMITETCH LIUSIM:

OIIK-1 CrocobeH HCToNb30BaTh W MPUMEHATh (yHIAMEHTAIBHBIE OMOJOTHYECKHUE MPEICTABICHUS H COBPEMEHHBIE
METOJIOJIOTUYECKHE TOIXOMABI Ul NOCTAHOBKM M PEIICHUS HOBBIX HECTAHAAPTHBIX 3agad B cdepe npodeccrnoHaIbHON
JIESITENbHOCTH;

OIIK-1.1 3naer ¢pyHIamMeHTaNbHBIE OHOIOTMIECKHUE PEICTABICHHUS U COBPEMEHHBIE METOJOIOTHUECKHE TIOAXOABI IS
MIOCTAHOBKH M PEIICHN HOBBIX HECTAHAAPTHBIX 33134 B cepe npodeccrnoHabHOM A TeTbHOCTH

3HaeT: OCHOBHBIE 3Tambl IPOUCXOXKICHHS W Iyaln3M BO B3aMMOOTHOLICHUSX OHOJIOTHYECKOTO M COLMAIBHOTO
KOMITIOHEHTOB B 4YEJOBEKE, OTHOIICHHE YeJIOBEKa K NPHPOJE W BO3ZHHUKIIME NPOTHBOPEUHMS, KPH3HCHI CYIIECTBOBAHUS
4eJoBeKa B IPHUPOJC; OHOJIOTHUECKHE W ATUYECKHE MPEIIIOCHUIKM B PEHICHHH OHOJIOTMYECKHUX IMpoOJieM B MpUpoje U
o0I1IecTBe; OCHOBHBIC JIOCTHIKEHHSI OTEYECTBEHHBIX M 3apYOE)KHBIX YYEHBIX M MBICIUTENEH B Pa3BUTHH OWOJIOTHYECKON
3HAHUM B KOHTEKCTE UCTOPUYECKON PETPOCIIEKTUBEL.

OIIK-1.2 YMmeer ucnonb30BaTh U NPUMEHSTH (yHAAMEHTAJIbHBIE OHOJIOTMYECKUE IPEJCTABICHHS U COBPEMEHHBIE
METOIOJIOTUYECKUE TOIXOMAbl JUIs MOCTAHOBKM M PELICHUS HOBBIX HECTAaHAApTHBIX 3a1ad B cdepe mpodeccrHoHaIbHON
JIeSITEIIEHOCTH

YMeeT: aHaTU3UPOBATh CTAHOBJICHHE METOJOIOTHH B TIPOLIECCE IBOIIOIMN BYKHEHIIIMX HAyYHBIX IIKOJI M HAITPABJICHUMH,
KOHLETIIUN OMOJIOTHYECKOW HayKW, OCHOBHBIC HAIIPABICHHMA M BBHIJAIOLINECS COOBITHSA B HCTOPUH OTKPHITHH B 00iacTu
Onosnornu; 000CHOBBIBATh HEOOXOJMMOCTh OMOJIOTHYECKUX 3HAHUH JUT pemieHns (yHAaMEeHTaIbHBIX BOIIPOCOB B 00JIaCTH
9KOJIOTHH H IIPUPOIOTIONH30BAHHMS; MCTIOIb30BATh HAKOIUICHHBIH HCTOPHUYECKHUI MaTeprall B pealnn3aun npodeccnoHaIbsHON
JIeSITENTBHOCTH.

OIIK-1.3 Bnazneer ¢pyHnaMEeHTaIbHBIMU OHOJIOTHYECKHMH MPEACTABICHUSIMH 1 COBPEMEHHBIMH METOJI0JIOTUUECKIMU
MOJIXOZaMU ISl [IOCTAHOBKH U PEIICHUs] HOBBIX HECTaH/IAPTHBIX 3a]au B cepe MpopecCHOHANBHOMN JIesITeNbHOCTH

Brameer: yMeHHsMH K OOOOLICHHIO W aHAMM3y WH(OPMAIMKM O COBPEMEHHBIM MpobiieMaM OHOJOIHMH, a TaKKe
(byH/IaMEeHTaIbHBIMU 3HAHUSIMU 110 UCTOPUH U METOJIOJIOIMU OHOJIOTHH.

TpeboBaHue K poLEeype OLCHKH:

[Tomemienne: moMeneHne ¢ MPOEKIMOHHBIM 000pyJ0BaHHEM
ObopynoBaHue: MPOESKTOP, HOYTOYK

WHCTpyMEHTHI: pe3eHTallNy CTYAECHTOB.

PacxonHsie MaTtepuansl: Oymara A4.

JlocTyT K IOMOIHNTENBHBIM CIIPABOYHBIM MaTepraliaM: HeT.
Hopwmet Bpemenn: 0,2 yaca Ha CTy/IeHTA.

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

OIIK-1 CnocobGeH MCHoNb30BaTh U NPUMEHATh (QyHIaMeHTanbHble OMOJIOTHYECKUE MPEICTaBICHUs U COBPEMEHHbBIE
METOJIOJIOTUYECKUE TMOJIXOMbl Ul MOCTAHOBKM M PEIeHHs HOBBIX HECTaHAAPTHBIX 3al1au B cepe npodeccHoHaNbHON
JIeSITEIIEHOCTH.

[TpoBepsieMblit HHANKATOP TOCTHXKEHUS] KOMITETCHIIHH:

OIIK-1.1. 3naer ¢pyHnamMeHTaIbHbIE OHOJIOTHYECKHE MIPEACTABICHUS U COBPEMEHHBIE METOA0JIOTMYECKNE OAXOAbI JJIs
MIOCTaHOBKH M PEIICHNs HOBBIX HECTAaHJAPTHBIX 33J1a4 B cepe npodeccHOHAILHOM eI TeIbHOCTH.

[IpoBepsiemsrii (bie) pe3ynbTaT (bI) OOYICHUS:

3HaeT: OCHOBHBIE J3Talbl IPOUCXOXKJICHHS W JyaJn3M BO B3aMMOOTHOLICHUSX OHOJIOTHYECKOTO M COLMAIBHOTO
KOMIIOHEHTOB B HYEJIOBEKE, OTHOIIEHHE YeJIOBEKa K MIPUPOAE M BO3HHUKIINE MPOTHBOPEUHNS, KPU3HCHI CYIIECTBOBAHHS
YeloBeKa B MPUPOE; OMOJOTHYECKHE M ATHYECKHE NPENNOCHUIKA B PEIIeHHH OHWOJIOTHYECKHMX NpoOJieM B MpHpoOne U
oOIecTBe; OCHOBHBIE JOCTHKCHHS OTEYECTBEHHBIX M 3apyOeKHBIX YYEHBIX M MBICIHUTEICH B Pa3BUTHU OMOJOTHYECKOU
3HAHUH B KOHTEKCTE UICTOPUUECKON PETPOCIIEKTUBEI.

Tun (dpopma) 3agaHus: TECT.

[IpuMep TUIOBBIX 3a1aHUH (OLICHOYHBIC MATEPHUAIIBI):
3anmanue 1. Tect «VcTopus U MeTo 61 Ononorumy (5 0aJIoB).
1. buonorus — 310 HayKa:
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

1) 0 xu3HH, 00 OOLIMX 3aKOHOMEPHOCTSIX CYILIECTBOBAHHS U Pa3BUTHUS JKUBBIX CYILECTB;

2) 0 B3aMMOJICHCTBHH YEJIOBEKA U IIPUPOIbI;

3) 0 IPOMCXOXKICHUH BCEJICHHON;

4) 0 TEOJIOrMYECKUX BO33PECHUS Ha IIPOUCXOKACHHE )KU3HH Ha 3eMie.

2. [lpenmeToM M3ydeHHs: OUOJIOTUH SIBISIOTCSL:

1) TospKO Kiaccu(UKanus OpraHu3MOB;

2) >KUBBIC OPTaHU3MBIL, HX CTPOCHHUE, POCT, (DYHKINH, Pa3BUTHE, B3ANMOOTHOILICHHUS CO CPEIOH U MPONUCXOXKICHHE;

3) TONBKO MPOUCXOXKICHHUE M PAa3BUTHE OPTaHNU3MOB;

4) TOTBKO B3aUMOJICHCTBUE YEIIOBEKA HA TIPUPOLTY.

3. buonorus, pU3NKa ¥ XUMHUS OTHOCUTCS K HAyKaM:

1) To4HBIM;

2) TyMaHHUTapHBIM;

3) HONHUTUYCCKUM;

4) eCTECTBCHHBIM.

4. TepMmuH «OroJIOTH» ISl €€ 0003HAYCHUS BIIEPBBIC OBLIT MPE/II0KEH:

1) ApuctoTenem B 1 Beke 110 H.3.;

2) Anpbeptom Benukum B 13 Beke;

3) Jleonapmo na Burum B 15-16 Beke;

4) Teogopom Py3om B 18 B.

5. Jlan mepBOoe OTHOCHTEIBHO MOAPOOHOE OIMCAHWE CTPOCHHUS YEJOBEKAa M XXMBOTHBIX M yKa3al Ha POJIb CPEIsl U
HacJIEeJCTBEHHOCTH B BOSHUKHOBEHNH OOJIE3HEH y YeI0BeKa:

1) I'unmoxpar;

2) ApHUCTOTEIB;

3) AnbbepT Benukwuii;

4) Yapas3 lapBuH.

6. Coznai yeTslpe OMOJIOTHYECKUX TPAKTaTa, B KOTOPBIX COAEPKATUCH PA3HOCTOPOHHHE CBEICHHS O )KUBOTHBIX:

1) 'mnnoxkpar;

2) ApucToTens;

3) AnbbepT Benukwuii;

4) Yapns3 lapBuH.

7. Ioapasaensin OKpy>KaroLiii MUp Ha YEThIPE IIapcTBa (HEOAYIIEBICHHBIH MUP 3€MJIH, BOJBI M BO3/1yXa, MUP PACTCHUH,
MHUp >KUBOTHBIX W MHD YEJIOBEKa:

1) I'unmoxpar;

2) ApHUCTOTEIB;

3) AnbbepT Benunkwuii;

4) Yapas3 lapBuH.

8. OCHOBOIOIOKHUKOM 300JI0THH CUUTACTCS:

1) 'mmmoxkpar;

2) ApuctoTtens;

3) Teodpacr;

4) Yapns3 lapBuH.

9. OCHOBOITOJI0)XKHUKOM OOTaHWKH CUATAETCS:

1) l'ummoxkpar;

2) ApUCTOTEIB;

3) Teodpacr;

4) Yapns3 lapBuH.

10. OcraBui CBeleHHsT O CTPOCHHUHM M DPa3MHOKEHMH MHOTHMX DPacT€HHH, O Pa3IM4YHUAX MEXAY OJHOMOJIbHBIMU U
JIBYJIOJIbHBIMH PACTEHHSMH, BBEJI B YIIOTPEOJICHHE TEPMUHBI IO/, «OKOJIOIJIOAHUKY, «CEPALEBHHAY!

1) Dxnesmacr;

2) ApucToTens;

3) Teodpacr;

4) Majpnury.

11. Onwmcan nosymapus TOJIOBHOTO MO3Ta, €ro MO3KEUOK ¥ U3BUIIMHBIL:

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

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

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

4) I'epocpn (oxo:o 300 . 10 H.3.).

12. OcraBun cBe/ieHHs M0 CPaBHUTENIHHON aHATOMHMHU YEJOBEKa W JKUBOTHBIX, BIIEPBBIC yKa3ajl Ha Pasjinuusi MEXIy
apTepUsiIMU U BEHAMH:

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

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

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

4) I'epodun (oxoso 300 T. 10 H.3.).

13. ABtop «EcTecTBeHHOI UCTOpUM» B 37 KHUrax:

1) ITnuanii Crapnii;

2) Tnockopu;
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

3) Kinamuii I"anex;

4) ABuneHHa.

14. OcraBun onucanue okoio 600 BUi0OB pacTeHuid, oOpalas BHUMaHNe Ha WX LieJeOHble CBOHCTBA!

1) Inunnii Crapunii;

2) dAnockopun;

3) Knamuii ["anen;

4) ABHIICHHA.

15. TlepBBIM a1 CPaBHUTEIHHO-aHATOMUYECKOE ONFICAHUE YEIOBEKA U OOE3bsTHBI:

1) Yapns3 Japsun;

2) Anockopwum;

3) Knasawuii "anen;

4) ABuneHHa.

16. Pa3BuBai B3rIsiibl 0 BEYHOCTH M HECOTBOPEHHOCTH MUPa, IPU3HABAI TPUYNHHBIE 3aKOHOMEPHOCTH B IPUPO/IC:

1) Yapmns3 JlapBun;

2) dnockopux;

3) Knamuii ["anen;

4) ABuneHHa.

17. OTKpBLT TOMOJIOTHIO OPTaHOB:

1) T'apseit (1578-1657);

2) Jleonapmo na Buwuwm (1452-1519);

3) Aunpeac Beszamwuii (1514-1564);

4) Bopenu (1608-1679).

18. Coznan anatomuyeckuil Tpya «CeMb KHUT O CTPOCHHUH YEJIOBEUECKOTO TEIa, 3aJI0’KUBLINI OCHOBBI HAYYHOM
aHATOMUHM:

1) Tapgeii (1578-1657);

2) Jleonapmo na Bumun (1452-1519);

3) Auapeac Beszamuii (1514-1564);

4) Bopenu (1608-1679).

19. Ony6nukoBan Tpyn «OMBIT HaJl pACTUTEIILHBIMU THOPHIAME:

1) T'apgeii (1578-1657);

2) Jleonapmo na Bunuwm (1452-1519);

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

4) Bopenu (1608-1679).

20. OTKpBLT KPOBOOOpAIIICHHUE !

1) Tapgeii (1578-1657);

2) Jleonapmo na Bumun (1452-1519);

3) Auapeac Beszamuii (1514-1564);

4) Bopenu (1608-1679).

21. Onucan MeXaHu3M JIB)KEHUS )KUBOTHBIX:

1) Tapgeii (1578-1657);

2) Jleonapmo na Bunum (1452-1519);

3) Aunpeac Besanuii (1514-1564);

4) Bopenu (1608-1679).

22. BuHapHYI0 HOMECHKIIATYPY ¥ CUCTEMY KJIaCCH()UKAIIUH KUBOTHBIX CO3/1a:

1) XK.b. Jlamapx;

2) K. Jlunnei;

3) K. bap;

4) M.B. JIoMmOHOCOB.

23. PazpaboTan yueHue O «IESCTHUIIE CYIIECTBY:

1) XK.b. Jlamapk;

2) K. Jlunneit;

3) K. Bap;

4) T, JleitOHuII.

24. Hay4uHble OCHOBBI SMOPHOJIOTUH 3aJ0XKUIIH:

1) T. llIBann u M. llnetiinen;

2) K.®. Bonsd, K.M. Bap;

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

4) A. Bezanmii u []a Buraun.

25. ChopmynupoBaIy KIETOUHYIO TEOPHIO:

1) T. UIBann u M. lnetinen;

2) K.®. Bomsg, K.M. Bap;

3) K. JIlunrei#t u XK.b. Jlamapk;

4) A. Bezanmii u []a Buaun.

26. Hanucan tpya «IIpoucxoxneHue BUAOBY:

1) 3. dapBuH;

2) Y. JlapBuH;
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

3) K. JIunneii;

4) XK.b. Jlamapk.

27. OCHOBHBIMH METO/IaMH, HCIIOJIb3YEMBIMHU B OMOJIOTMYECKUX HAyKaX, SBJISIOTCS:
1) onmcaTenbHBIN;

2) CpaBHUTENbHBIN;

3) HCTOPUYECKUIA;

4) sKCTIepUMEHTAITbHBIN.

OTCHOYHBIN JINCT K TUIIOBOMY 33/IaHUIO (MOJEIBEHBIA OTBET):
3anmanne 1. Tect «cTopus u MeToas! Onoorum» (5 0ayoB).

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) KoMmneTeHIUs (1) (us OO BO):

OIIK-1 CnocobGeH MCHoNb30BaTh U NPUMEHATh (QyHIaMeHTanbHble OMOJIOTHYECKUE MPEICTaBICHUs U COBPEMEHHBIE
METO/IOJIOTUYECKHE TTOJIXO/bI Ul NOCTAHOBKM M PEUICHUS HOBBIX HECTAHAAPTHHIX 3agad B cdepe npodeccrnoHaIbHOM
JIeSITEIIEHOCTH.

[TpoBepsieMblit HHANKATOP TOCTHXKEHUS] KOMITETCHIIHH:

OIIK-1.2. YMmeer ucnonp30BaTh M MPUMEHATH (DyHAAMEHTAJIbHBIE OMOJIOTMYECKHE IPEICTAaBICHNS W COBPEMEHHBIC
METO/IOJIOTUYECKHE TTOJIXOMBI Ul NOCTAHOBKM M PEIICHUS HOBBIX HECTAHAAPTHHIX 3agad B cdepe npodeccrnoHaIbHOH
JIeSITEIIEHOCTH.

OIIK-1.3. Baageer ¢pyHIaMEeHTaIbHBIMU OUOJOTMYECKUMH MIPEACTABICHUSIMA U COBPEMEHHBIMU METO/I0JIOTHYECKUMHU
MOJIXOZaMHU ISl [IOCTAHOBKH U PEIIEHHUS] HOBBIX HECTaHAAPTHBIX 3a/1a4 B chepe nMpohecCHOHATIBHON e TeIbHOCTH.

IIpoBepsieMslii (bIe) pe3ynbTaT (k1) O0yJIEHHS:

YMeeT: aHaIM3UPOBaTh CTAHOBJICHHE METOIOJIOTHH B IIPOIIECCE IBOIIOIMN BAKHEHIIINX HAYYHBIX IITKOJI ¥ HAIIPaBJICHUH,
KOHIIETIIIUN OMOJIOTHYECKON HayKH, OCHOBHbIC HAIpPABICHHS U BBLAAIOUINECS COOBITHS B MCTOPUU OTKPBITHH B OONACTH
Onosnornu; 000CHOBBIBaTE HEOOXOJUMOCTh OMOJIOTMYECKUX 3HAHUH JUIsl penieHus (GyHAaMEeHTaIbHBIX BOIIPOCOB B 00JIacTH
9KOJIOTUH H ITPUPOIOTIONH30BAHNS; NCTIOIB30BATh HAKOTIEHHBIH HCTOPUYECKIH MaTepHall B peaIn3aliiy mpodeccroHaIbHOU
JIeSITEIbHOCTH.

Brnaneer: ymeHMsAMH K 0OOOLICHWIO W aHanM3y MH(GOPMAIMH 10 COBPEMEHHBIM IpobOjeMaM OHOJIOTHH, a TaKke
(yH/IaMEHTaNbHBIMU 3HAHUSMU 110 UCTOPHH M METOJIOJIOTUH OHOJIOTHH.

Tun (bopma) 3aganus: CocTaBieHHe IPE3CHTAIMH U IIOATOTOBKA JOKIIaAa Ha TeMbI (15 GamioB).
[TpumMep THUIOBBIX 3a1aHUH (OLEHOYHBIE MaTEPHAIIBI):

3amanue 2. CocTaBiieHHE IPE3EHTAINY U TIOJrOTOBKA JI0KIaaa Ha TeMbl (15 6amoB).

Bompocs! u mpobiaeMbl KITOHHPOBAaHHS YeT0BEKA U JKUBOTHBIX.

IIpobnema co3anust HICKYCCTBEHHOT'O MHTEIJICKTA.

IlepcriekTHBHI pa3BUTHS OMOTEXHOJIOTHH.

I'ennas MHXeHepHs.

Hayunsle pa3paboTku 1o co3ianuio 6nopodoToB.

[TpoucxoxaeHune 1 HBOITIONHS YeTIOBEKa.

ocoupwdE
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

7. CoBpeMeHHBIE TIpeICTaBICHHS 00 Tanax aHTPOIOreHe3a.

8. Jloka3zarenbCcTBa JKUBOTHOTO IIPOUCXOXKIICHHUS YEJIOBEKA.

9. YenoBek Kak mpuMmar. DBOJIIOIHS IPEIKOBBIX (OPM YeIOBEKa.
10. Bupycosnorus.

11. EBrenuxa.

12. TpaHCTeHHBIE OpPraHU3MBI.

13. IlepenacesneHune mIaHETHI.

14.Tno6anpHOE NOTEIUICHHE KINMATa.

15. Xumudeckoe 3arpsi3sHEHNAE CPE/IbL.

16. ITpobnema cokpameHns 3aracoB IpecHOH BOBI.

17. CoxparmieHne OMOJIOTHYECKOTO Pa3HOOOpasHsl.

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

19. Ocob60 oxpaHsieMble IPUPOJHEIE TeppUTOpHHU. brochepHble pe3epBarThl.

O1EeHOYHBIN JHCT K TUITOBOMY 3aJ]aHHI0 (MOAEIBHBIN OTBET):

Bomnpocer n
poOIEMBI
KJIOHUPOBAHHUS
YeroBeKa u
JKUBOTHBIX.

Knouiposanue (B OUOJIOTHH) — TMOSBJIEHHE ECTECTBEHHBIM MYTEM MM MOJYYEHHE HECKOJIbKHUX
TeHEeTUYECKU UICHTHYHBIX OPTaHU3MOB MyTEéM Oecrosioro (B TOM YHCJIE BETE€TATHBHOIO)
pa3MHOKEeHHS. TepMHUH «KJIOHUPOBAHHUE» B TOM K€ CMBICIIC HEPEJKO NPUMEHSIOT U 10 OTHOLIEHHUIO K
KJIETKaM MHOTOKJICTOYHBIX OpraHu3MOoB. KIIOHMpOBaHMEM HA3BIBAIOT TAKXKE MOTYICHHE HECKOIBKHX
WACHTHYHBIX KONWH HACICACTBEHHBIX MOJIEKYN (MOJIEKYJIsIpHOE KIIOHHMpoBaHHWe). Haxkowerr,
KIIOHHPOBAaHHEM TaKXKE 4YacTO HA3bIBAIOT OHOTEXHOJOTHYECKHE METOJbI, HCIOJIb3yeMbIC IS
HCKYCCTBEHHOTO TMOJYYCHHS KJIOHOB OPTraHW3MOB, KIETOK MM MOJEKyN. ['pymma reHeTHYecKd
HUACHTHYHBIX OPTaHU3MOB WJTH KIIETOK — KJIOH.

Jlist GakTepuit KIIOHUPOBaHUE SABJSACTCS CAMHCTBEHHBIM CIIOCOOOM pasMHOKeHHUs. OJIHAKO OOBIYHO,
KOTJIa TOBOPSIT O KJIOHHUPOBAHUU OaKTepwii, UMEIOT B BUJY HAMEpeHHOe PA3MHOXKEHHE KaKOU-TO
OakTepuu, BeIpalIMBaHUe €€ KIIOHA, KYJIbTYPHI.

JIOHUPOBAHHUE IIUPOKO PACHPOCTPAHEHO B TPHUPOJE Y pPa3IMYHBIX OPraHU3MOB. Y pacTeHUi
€CTECTBEHHOE KJIOHUPOBAHUE MPOUCXOAUT MPHU Pa3IUUYHBIX CIIOCOOAX BEr€TATUBHOTO Pa3MHOKECHHUS.
Y OKUBOTHBIX KJIOHHUPOBAaHHE TMPOUCXOAUT IPU aMEHOTHUYECKOM MapTeHOTeHE3e U Pa3sIUYHbIX
dhopmax moaudIMOproHnu. Tak, Cpeau MO3BOHOYHBIX M3BECTHBI KIOHAIBHO Pa3MHOYKAIOIINECS BUIBI
SIIIIEPHII, COCTOSIIHNE U3 OJHHX MapTCHOTCHETHUSCKUX CaMOK. Y YeJIOBEeKa €CTECTBCHHbBIE KIOHBI —
MOHO3HWT'OTHBIC OJTM3HEIBI. Y HEKOTOPBIX BHAOB OPOHEHOCIEB B HOPME POXKIACTCSA OT YETBIPEX 0
JIEBATH MOHO3HMTOTHBIX OHM3HEnoB. IIIMpOKO pachpocTpaHEHO KIOHAIBLHOE Pa3MHOXKCHHE CPEIH
pPaKooOpa3HBIX U HACEKOMBIX. Y HUKAJIbHBIA BAPHAHT €CTCCTBEHHOT'O KIIOHMPOBAHKSI OTKPBIT HETaBHO
y MypaBb&B — MaJloro orHeHHoro Mypasbs (Wasmannia auropunctata)i¥l, camiper u camxu xotoporo
KJIOHUPYIOTCS HE3aBUCHUMO, TaK YTO TeHO(OH IBI IBYX MOJIOB HE CMEIIUBAIOTCS. Y 3TOrO BHIa paboune
0c0o0U pa3BUBAIOTCS U3 OIUIOAOTBOPEHHBIX SHIl, MATKH — U3 HEOTLIOJOTBOPEHHBIX TUTUIOMIHBIX SHUII.
B HeKOTOPBIX siiTIaX, OTUIOA0TBOPEHHBIX CAMIIAMHU, BCE XPOMOCOMBI MAaTEPH Pa3pyIalOTCs, U U3 TAKUX
TaIUTONIHBIX STUT] Pa3BUBAIOTCS CaMIIbI.

MornekynsipHoe kionuposanue (anri. Molecular cloning, Gene cloning) — kiaoHHpoBaHHE MOJEKYJT
JHK (B Tom umnciie reHOB, (hparMeHTOB I'eHOB, COBOKYITHOCTel reHos, IHK-nocnenoBarensHOCTEH,
HE CoeprKallluX TeHBI), IPYTUMH CIIOBaMH — HapaboTKa O0IbIIoro KomudecTBa uaeHTHIHbIX JTHK-
MOJICKYJ C HCITOJNB30BAHMEM JKUBBIX OPraHWU3MOB. biaromaps QpyHmaMeHTaIbHBIM OHOIOTHYECKAM
OTKpbITHAM XIX—XX BEKkoB, a UMEHHO: OTKPBITUIO KJIETOYHOTO CTPOCHHS TKAHEH, OTKPBITHIO

CTPYKTYPBI KIETOYHOTO szpa, XxpomocoM, /IHK, reHoB, — cTano BO3MOXKHBIM TO, YTO HBIHE HOCHT
Ha3BaHME MOJICKYJSIPHOTO  KJIOHMPOBAaHUSA. JTO TEXHOJNOTHS  KIOHHUPOBAaHHWS  HAWMEHBIITUX
ouonorndecknx o0bekToB — Moyiekyd JJHK, wux dacteii w jmaxke OTAENbHBIX TeHOB. s

MoJekyisipHoro kioHupoBaHusa JIHK (0ObIYHO TeM HIM HMHBIM CIIOCOOOM HM3MEHEHHYIO) BBOMST
B BEKTOp (Hampumep,  OakTepHaJbHYIO IUIA3MHUIY WM  TeHoM Oaktepuocdara).  PasmHOXasch,
OakTepuu U paru MHOTOKPATHO YBETMIMBAIOT KoauuecTBO BBeAeHHON [JHK, B TouHOCTH coxpaHsis eé
CcTpykTypy. UTOOBI 3aTeM BbIACIUTH Oonbiioe koauwdecTBo Takoil JIHK, Heobxomumo oTnenuth
Oaxtepuu wiaM ¢aru, KOTOpble €€ CoIep)KaT, OT BCEX OCTAIBHBIX, OIS Yero M INPHMEHSIOT
KJIOHHUPOBAaHHWE, TO €CTh BBIACICHHE W Pa3MHOXKCHHE OaKTepHAIFHOTO HIH (HaroBOro KIIOHA,
cozeprkamiero Heooxoaumblie Mosekysl JJHK. [l obnerdenus cenekuny GakTeprabHBIX KIIOHOB B
IUIa3MHUI6I OOBIYHO BBOJST TI'€H PE3HCTEHTHOCTH K AHTHOMOTHKY, Yalle BCErO aMIMIWIIMHY, B
NPUCYTCTBHHM KOTOPOTO TOTHOAIOT Bce OakTepuy, HE MMEIOUIME KIOHMpYeMo# riasMmunasl. Takoe
KJIOHMPOBaHNE HEOOXOIUMO JUTS N3yUYeHUsS] OMOIOTHUECKUX MOJIEKYJ, UX WACHTH(HUKALNY, PEIICHUS
BOIIPOCOB KJIIOHUPOBAHUsI TKaHEH U ap.

Haubosnpiree BHIMaHNE YIEHBIX U OOIIECTBEHHOCTH MPUBIIEKAET

KJIOHUPOBaHNE MHOTOKJIETOUYHBIX OPTraHN3MOB, KOTOPOE CTAJI0 BO3MOXKHBIM OJaromaps

ycrexaM reHHoi umkeHepun. Co3naBas 0coOble YCIIOBHS M BMEIINBASICh B CTPYKTYPY SJpa KICTKH,
CHETIHANTHCTHI 3aCTABIAIOT €€ Pa3BUBATHCS B HY)KHYIO TKaHb FUIU )K€ B IIEJIBII OPTaHU3M.
JlommyckaeTcst MpUHIMIHATIBHAS BO3MOKHOCTh BOCTIPOM3BEICHIS JayKe YMEPIIIETO OpraHu3Ma, IpH
YCIIOBHH COXPAHEHHUS ero FeHeTHIEeCKOr0 MaTepHaa.
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https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BF%D0%BE%D0%BB%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B3%D0%B5%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%BE%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_(%D0%B1%D0%B8%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
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https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
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https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B7%D0%BC%D0%B8%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%BE%D1%84%D0%B0%D0%B3
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

Paznngatotr nmosHOE (PenpoAyKTHBHOE) U YaCTUYHOE KIOHUPOBAHUE OpraHn3MoB. [Ipu monHoM
BOCCO3AETCs BECh OPTaHU3M LIEIUKOM, IPU YACTUYHOM — OPTaHU3M BOCCO31aETCA HE MOJHOCTHIO
(HampuMep, IUIIb TE UM UHBIE €T0 TKAHH).

PenpoaykTuBHOE KIOHMPOBAaHUE MPEATONAracT, 4YTO B PE3yNbTaTe MOTy4aeTCs yeabiti OPraHu3M.
Kpome HaydHBIX L€l OHO MOXKET IPUMEHATHCS I BOCCTAHOBJICHUS HCUE3HYBIINX BUAOB WU
COXpPaHEHMS PEJKUX BUIOB.

OnHO U3 NepCHeKTUBHBIX IPUMEHEHUH KIOHUPOBAaHUS TKaHel — KIJIETOYHas Tepanus B MeIULIHE.
Taxue TKaHH, TOTydICHHBIE N3 CTBOJIOBBIX KJIETOK MAI[MEHTa, MOTJI ObI KOMIIEHCHPOBATh
HEJIOCTATOK U Je(heKTh COOCTBEHHBIX TKAHEH OPraHU3Ma M HE OTTOPTaThCs MPH TPAHCIUIAHTAIINH.
OTO Tak Ha3bIBAEMOE mepanesmuieckoe KIOHUPOBAHHE.

TepaneBTH4IecKOE KIIOHUPOBAHNUE MPEAIIONAraeT, YTO B PE3YIbTaTe HAMEPEeHHO HE TIOTydaeTCs
1enblii opraHu3M. Ero pasBuTie ocTaHaBINBAIOT 3aparee, a TMOyIUBIINECS YMOPHOHATbHbIC
CTBOJIOBBIE KJIETKH HCIIOJIB3YIOT JUIS TIOJTyYESHUS HY)KHBIX TKaHEeH MM JPYruX OHOJIOTHYECKUX
MPOAYKTOB. DKCIEPUMEHTHI TOKA3bIBAIOT, YTO TEPANEBTUYECKOE KIIOHUPOBAHUE MOXKET OBITH C
yCIIeXOM IPUMEHEHO ISl JI€YCHUSI HEKOTOPBIX 3a001€BaHUH, CUNTABIIMXCS HEN3ICUHUMBIMHU

K 2015 rony oxosno 70 cTpaH 3anpeTHIU 3aKOHOATEIbHO KJIIOHUPOBAHUE UEIOBEKa

B PO npunsar denepanbubiii 3akoH Ne 54-D3 ot 20 mas 2002 1. «O BpeMEeHHOM 3arpere Ha
KJIOHUPOBAHHE YETIOBEKa».

B 2007 rony Usny YunmyTty, oqHOMY U3 co3nareneii opubl Jommm, Koponesa

Bemuko6purannn Ennzasera 11 moskanoBana peiapckoe3BaHUe.

CdopmupoBanacs HOBast hoOus, ciIydan KOTOPOil BCTpEeYaroTcs B ICUXUATPpUU. Bpau-ricuxuaTp
Buxrop Sposoii B gexadpe 2008 roma onpeaenyin HOBOE MOHATHE MOJO0OHBIM

paccTpoiicTBaM — 6UOHAAU3M, CTPaAX TIEPe KIOHMPOBAaHHBIMH JIFOJIbMH, B TOM YHCIIE Epe]] UX
BO3MO’KHBIM IIPEBOCXOJICTBOM B (PM3HIECKOM, MOPAJIFHOM U TyXOBHOM Pa3BHTHH

[IpobGmema
CO3JaHUA
HCKYCCTBEHHOTO
UHTEJJICKTA.

Uckyccteennsiii uaremmékr (MU; anrmn. artificial intelligence, Al): Hayka u TeXHOJIOTHS CO3IaHUS
MHTEJUIEKTYaIbHBIX MallliH, 0COOEHHO MHTEIJIEKTYaJ bHBIX KOMIIBIOTEPHBIX ITPOTPAMM;

CBOMCTBO MHTEJJIEKTYaIbHBIX CHCTEM BBINIOJHSATH TBOPUECKHE (QYHKIIMHU, KOTOPBIE TPAAUIIOHHO
CUUTAIOTCS IPEPOTaTUBOMN YeOBEKa.

Po6ot Kismet ¢ HCKyCCTBEHHBIM HHTEIUICKTOM B My3ee MaccauyceTcKOro TEeXHOIOTHIECKOTo
uHcTUTyTa, 2006 TOA.

WU cBsi3aH co CXOQHOM 331a4€ii HCIIOJIb30BAHMUSI KOMITBIOTEPOB JUTS TIOHUMAHUS 9€JI0BEYECKOTO
MHTEJUIEKTa, HO HE 003aTeIbHO OTPaHMYMBACTCS ONOIOTHYECKH MIPABAOIION00HBIMIA METOIAMH.
CymiecTByIOINE Ha CETOIHS HHTEIUIEKTyaIbHbIE CHCTEMbI HIMEIOT OUYEHb yY3KHE 00J1acTH
npuMeHeHus. Hanpumep, mporpaMmel, CIOCOOHBIE OOBITPaTh YeI0BEKa B IIAXMATHI, HE MOT'YT
OTBEYaTh Ha BOTIPOCHI U T. 1T

[IpoumTHpoBaHHOE B MpeamOyJie ONpeaeIeHNe HCKYCCTBCHHOTO HHTEINIEKTA, JTaHHOE JI>KOHOM
Makkaptu B 1956 rony Ha koHdepeHIuH B lapTMyTCKOM YHHBEPCUTETE, HE CBSI3aHO HAMPIMYIO C
MOHUMaHHWEM HHTeNJIeKTa y denoBeka. CormacHo Makkaptu, MM -uccnenoBareny BOJIbHBI
UCIIONIb30BaTh METO/Ibl, KOTOPBIE HE HAOJIOAIOTCS Y JIFO/IeH, €CII 3TO HEOOXOANMO JUIS PEIICHHs
KOHKPETHBIX ITPOoOIIeM.

[Mosicusist cBo€ onpenenenue, Jxon MakkapTu ykassiBaetT: «IIpoGiema COCTOUT B TOM, YTO MTOKA MbI
HE MOXKEM B LIEJIOM ONPEIENINTh, KAKHE BBIYUCIUTEIbHBIE POLEYPbl Mbl XOTUM Ha3bIBAaTh
MHTEJUIEKTYaIbHBIMA. MBI HOHMMaeM HEKOTOpPbIE MEXaHU3MbI MHTEJUIEKTa U HE TIOHNMaeM
ocranbHble. [103TOMY 1TOJ1 HHTEIUIEKTOM B IIpeJiesiaX 3TOW HayKH TIOHUMAETCs TOJIBKO
BBIYHCIINTEIbHAS COCTABIISIONIAsi CHOCOOHOCTH JOCTUTATh LEJIEH B MUDPE».

B TO ke BpeMsi CyIecTByeT M TOUKa 3pEHHsI, COTJIACHO KOTOPOH MHTEIUICKT MOXKET OBITh TOJIBKO
OmoornyeckuM (PEHOMEHOM.

B anrnuiickom si3bike cioBocoueranue artificial intelligence ve umeer anrponomopdHoii okpackwu,
KOTOPYIO OHO MPHOOPENIO B TPAJUIIMOHHOM PYCCKOM nepeBojie: cioo intelligence B ucnonbzyemom
KOHTEKCTE CKOpee 03Ha4aeT «yMEHHUE PACCYKIAaTh Pa3yMHO», & BOBCE HE «MHTEJUIEKT)» (JIJIst
KOTOPOTO €CTh aHruiickuii anaior intellect.

Jatorcst crienyrolye onpeieieHus HCKyCCTBEHHOTO MHTEIUIEKTa!

HayuHoe HanpaBlieHHe, B paMKax KOTOPOTO CTaBATCS M PELIAIOTCS 3aa4y alnapaTHOTO HIIH
MPOTPAMMHOT'0 MOJICIIMPOBAHMS TEX BUIOB YEJIOBEUECKOH JIESITEIbHOCTH, KOTOPBIE TPAUIIHOHHO
CUNTAIOTCS UHTEIUIEKTYAIbHBIMH.

CBOWCTBO MHTEIUIEKTYaJIbHBIX CUCTEM BBIMOJHATE PYHKIHHU (TBOPYECKHUE), KOTOPHIE TPAJUIIMOHHO
CUNTAIOTCS IIPepOraTuBOM YenoBeka. [Ipu 3ToM HHTENIeKTya bHas CUCTeMa —

9TO TEXHUUYECKas MM IPOTrpaMMHAas CUCTEMa, CIIOCOOHAs peraTh 3a/1auu, TPaJAuMOHHO
CUHNTAIOIINECS TBOPYECKUMH, TIPHHA/IIEKANINE KOHKPETHOW peIMETHON 001aCTH, 3HAHUS O
KOTOPOM XpaHATCS B NaMSTH Takoil cucteMbl. CTPYKTypa HHTEIJICKTYalIbHON CHCTEMbI BKIIFOYAET
TPH OCHOBHBIX OJI0Ka — 0a3y 3HaHMH, permaTess U HHTEIUIEKTyaIbHbBIN HHTeP(Eic, TTO3BOIIONTIHA
BecTH obmmenne ¢ 9BM 6e3 cnennanbHBIX IPOrpaMM JUIS BBOJIA JTaHHBIX.

Hamnpagienue B nHbopmaTike U HHPOPMAIIMOHHBIX TEXHOJIOTHSX, 3a/1aueii KOTOPOTO SIBIISIETCS
BOCCO3/JaHUE C TIOMOII[bIO BEIYUCIUTENLHBIX CUCTEM M MHBIX HCKYCCTBEHHBIX YCTPOMCTB pa3yMHbIX
paccyXaeHUi 1 1eUCTBUM.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

CornacHo onpenenennto Aanpeaca Kamana n Maiikina XeHneitHa, ICKyCCTBEHHBIH HHTEIICKT —
9TO «CIIOCOOHOCTH CHCTEMBI IIPaBHIIBHO HHTEPIPETHPOBATH BHEIIHUE JaHHbIC, U3BJICKATh YPOKH U3
TaKUX JaHHBIX U HCIIOJIb30BATH MTOJYUYEHHBIEC 3HAHUS [UISl TOCTHKEHNS] KOHKPETHBIX LeJIeH U 3aa4
P TOMOIIY THOKOH aanTaiumy.

OJHO U3 YaCTHBIX ONpeeNICHUH HHTEIIEKTa, o0I1ee IS YeIOBEeKa 1 «MAIIUHBI», MOXKHO
chopMyaupoBath Tak: «VHTEIIEKT — CHOCOOHOCTH CUCTEMBI CO3/1aBaTh B X0€ CaMOOOyUYCHUS
IpOTrpaMMBI (B IIEPBYIO OUEpe/Ib IBPUCTUUECKHUE) IS PEIICHNUS 3a/1a4 ONpeieIEHHOro Kiacca
CJIOKHOCTH M PEIlaTh 3TH 3a7adm»

HcTopust NCKYCCTBEHHOTO MHTEIUIEKTa KaK HOBOT'O HAyYHOT'O HAIIPABJICHHS HAYMHACTCS B
cepequae XX Beka. K aTtoMmy Bpemenn yxe ObL10 cpOpMHUPOBAHO MHOKECTBO MPEIIIOCHUIOK €T0
3apoXKICHUS: cpean GuaocooB AABHO MUK CIIOPHI O IPUPOJIE YETIOBEKA U MPOIECCE TO3HAHUS
MUpa, HeHPOPH3NOIOTH U TICHXOJIOTH pa3padoTau psi TEOPUH OTHOCHTEIBHO PaboThI
9eJI0BEYECKOI0 MO3ra U MBIIIJIEHUS, S)KOHOMUCTHI U MaTeMaTHKH 33JaBaJINCh BOIPOCAMU
ONTHMAJILHBIX PAacy€TOB U NPECTABICHHS 3HAHUI 0 MHUpe B ()OPMaNN30BaHHOM BHUJIE; HAKOHEII,
3apoamics pyHIaMEeHT MaTeMaTHYeCKOi TeOpUH BEIYUCICHUH — TEOPHUH aJIrOPUTMOB — U OBUIN
CO3/1aHBbI TIepBbIe KOMIIBIOTEPHI.

B03MOXHOCTH HOBBIX MaIlIMH B IUTaHE CKOPOCTH BBIYHCIICHUH OKa3aJIUCh OOJIbILE YETIOBEUECKHX,
MO3TOMY B y4EHOM COOOILECTBE 3apOMIICS BOIPOC: KAKOBBI IPAHUIIBI BO3ZMOKHOCTEH KOMIIBIOTEPOB
W TOCTUTHYT JIM MaIIMHBI YPOBHS pa3BuTus denoseka? B 1950 roxy onnH u3 mnoHepoB B o0macTu
BBIYHCIIUTEIbHON TEXHUKH, aHIVIMACKUN yu€HbIM AnaH ThIOpUHT, MUIIET CTAThIO MO/l HA3BAHUEM
«MO2XeT JIi MallliHa MBICIHUTH?», B KOTOPOIl ONMCHIBAET MPOILEAYPY, C TOMOIIBIO KOTOPOH MOYKHO
OyzeT omnpenenuTs MOMEHT, KOT/Ia MAIllHA CPABHACTCS B IUIAHE PA3yMHOCTH C YEIOBEKOM,
MOTYYHUBIIYIO Ha3BaHKE TecTa ThIOPHUHTA.

[Toaxons! K MOHUMAHUIO IPOOIEMBI

EnnHoro oTBera Ha BOIIPOC, YeM 3aHUMAETCS] HICKYCCTBEHHBINH HHTEIIIEKT, He cylecTByeT. [loutn
Ka)XIplil aBTOp, MuInynmii Kuury o6 MU, oTrankuBaercst B Hel OT KaKOTro-100 ONpeieeH s,
paccMaTpuBasi B €r0 CBETE JOCTHKEHHUS 3TOH HAyKH.

B ¢unocodun He periéH Bonpoc o Mpupo/ie U CTaTyce YeloBeYeckoro nuremiekra. Her u tounoro
KpHUTepUs JOCTIKCHHUS KOMIIBIOTEPAMHU «Pa3yMHOCTHY, XOTS Ha 3ape UCKYCCTBEHHOT'O MHTEIIJIEKTa
OBLT MPEATIOKEH PsIZI THIOTE3, HampuMep, TecT TriopuHra wiu runote3a Hproanna — Caiimona.
[TosToMy, HECMOTpSI Ha HaTTMYIHE MHOKECTBA ITOJXO0B KaK K MOHUMaHuIo 3axa4 U, Tak u
CO3JJaHUIO MHTEJUICKTYaJIbHBIX HH(POPMANMOHHBIX CHCTEM, MOKHO BBIJICIIUTD 1BA OCHOBHBIX
nmoaxona K pazpabdorke NU:

Hucxomamuit (anra. Top-Down Al), cemuoTiaeckuii — co3maHue YKCIEePTHRIX CHCTEM, 0a3
3HAHUH ¥ CHCTEM JIOTHYECKOTO BBIBOJIAa, UMHTHPYIOIINX BBICOKOYPOBHEBBIE TICHXHUECKHE TPOIECCHI:
MBIILUICHHE, PACCYXJIEHHUE, pedb, IMOIIMH, TROPYECTBO U T. [I.;

Bocxoasmuit (anri. Bottom-Up Al), Gronoruueckuii — u3yveHre HEHPOHHBIX

ceTel M HBOJIIOIMOHHBIX BEIUMCIICHUH, MOJIETUPYIOIINX HHTEIUIEKTyaIbHOE TOBEICHIE Ha OCHOBE
OHMOJIOTHYECKHX IEMEHTOB, a TAK)KE CO3/JaHHE COOTBETCTBYIONINX BBIYUCIUTEIBHBIX CUCTEM, TAKUX
KaK HEHPOKOMITBIOTEp MIIN OHOKOMITBIOTEP.

[Tocneanuit moaxo/1, CTPOTo TOBOPS, HE OTHOCUTCS K Hayke 00 MU B cMbIciie, JaHHOM J[PKOHOM
MakxkapTs, — UX 00BEIUHSET TOIBKO 00IIasi KOHEYHAs 1IEJb.

O6nacT poOOTOTEXHUKH M NCKYCCTBEHHOTO MHTEIUIEKTa TECHO CBSI3aHBI APYT C JPYTOM.
WHTerpupoBanue 3THX JBYX HayK, CO3JaHNE HHTEIUICKTYaJIbHBIX POOOTOB COCTABIISIOT €I OHO
HarpaBienue M. MHTemexTyanbHOCTh TpedyeTcst poOoTaM, YTOObI MaHUITYIUPOBATh 00bEKTaMU’
BBITIOJTHATH HABUTALMIO C TIPOOJIeMaMHU JIOKaTH3anuy (ONpeIeNsiTh MECTOHAX0XK/ICHHE, N3ydaTh
Gmkaiimue 06J1acTH) U INTAHUPOBATh ABIDKEHHE (Kak 1oOpatbes mo nein). [Ipumepom
HHTEJUICKTYaIbHOM POOOTOTEXHUKH MOTYT CIIYKHTh UTpymku-po6oTst Pleo, AIBO, QRIO. MoxHo
BBIICJIUTD JIBA HalpaBJieHus passutus MU:

pemieHne npo0ieM, CBSI3aHHbBIX C MPUONMKEHHUEM CIIeIHaTN3UpOBaHHbIX cucteM VU
BO3MOYKHOCTSIM Y€JIOBEKa, M UX MHTErPaIliK, KOTOpas pealn30BaHa NpUPOa0il yeloBeka

(cM. YcuseHne HHTEIUIEKTa);

CO3/JaHME NCKYCCTBEHHOTO PazyMa, MPEACTaBISIONIET0 HHTETPALUIO yKe CO3aHHbIX crcteM MU B
SMHYI0 CUCTEMY, CIOCOOHYIO pemath mpo0ieMsl YenoBedecTBa (cM. CHITBHBINA U CIa0BId
UCKYCCTBEHHBIIl HHTEIUICKT).

Ho B HacTosiuii MOMEHT B 00JIaCTH HCKYCCTBEHHOTO MHTEIJIEKTa HAOII01aeTCsl BOBJICUEHHE
MHOTHUX TPEeIMETHBIX 00J1acTel, IMEIOINX CKopee MpakTHyeckoe otHomenue k U, a ne
¢ynnameHnTanbHOEe. MHOTHE TTO/1X0/1bI OBLTH ONTPOOOBaHBI, HO K BOSHUKHOBEHMIO HCKYCCTBEHHOTO
pa3yMa HH OJTHa HCCIIEZ0BATENIbCKas TPYIINa OKa TaK M He mojonuia. Hirke nmpencTaBieHs! b
HEKOTOpBIe HauboJee N3BeCTHHIE pa3paboTku B obmactu UU.

Emuesep FOnxoBcku nccnenyet B MactuTyTe cunrymspHocTH (SIAI) B CIIIA npobiemst
r100aTbHOTO PHCKA, KOTOPBIE MOXKET CO3/1aTh Oy aytmii cBepxuenoBeueckuii UM, ecim ero He
3aMporpaMMHPOBATE Ha JPYKECTBEHHOCTH K uenoBekyl®d. B 2004 romy SIAI 6511 co3maH caifT
AsimovLaws.com, co3annbIi Uit 06cysxaeHus 3Tuku U1 B koHTeKcTe pobiieM, 3aTpOHYTHIX B
¢unbme «S1, po6oT». Ha 3TOM caiite OHM XOTeNH 10Ka3aTh, 9TO 3aKOHBI POOOTOTEXHUKH A3HMOBA
He0e30IacHbl, MOCKOJIbKY, HapUMep, MOTyT o0y ute MU 3axBaTuTh BiacTh Ha 3emire, YT0OBI
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B8_%D1%81%D0%BB%D0%B0%D0%B1%D1%8B%D0%B9_%D0%B8%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%AE%D0%B4%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8,_%D0%95%D0%BB%D0%B8%D0%B5%D0%B7%D0%B5%D1%80
https://ru.wikipedia.org/wiki/Singularity_Institute_for_Artificial_Intelligence
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D1%83%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82#cite_note-62
https://ru.wikipedia.org/wiki/%D0%AF,_%D1%80%D0%BE%D0%B1%D0%BE%D1%82_(%D1%84%D0%B8%D0%BB%D1%8C%D0%BC)
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«3alUTUTHY Jrofel ot Bpena. Jamait-nama XIV cuuraet, 4To HENb3 yTBEPKAATh, YTO MAITUHBI
001aJaf0T CO3HAHUEM HJIM CITIOCOOHOCTBIO K MIO3HABAHHMIO, @ YTBEPKICHHE O TOM, YTO CO3HAHHE
MOSIBIISICTCS B CHUTYy MaTePHAIbHBIX PUYHH, C TOYKHU 3PEHUS OyIM3Ma HEIPUEMIIEMO.

Jpyrue TpaguiMoHHbIC KOHPECCHU TOCTATOYHO PEAKO OMUCHIBAIOT nmpodiiematuky M. Ho
OTJeNbHBIC OOTOCTIOBBI TEM HE MEHEE 00paIlaloT Ha 3T0 BHUMaHue. Hampumep, npotouepeit
Muxaun 3axaposl®, paccyxnas ¢ Touku 3peHHs XpUCTHAHCKOTO MUPOBO33PEHHUS, CTABHUT
cienyromuii Bornpoc: «YenoBek eCTh pa3yMHO-CBOOOTHOE CYIIECTBO, COTBOpeHHOE borom no Ero
00pasy 1 mo1o0uro. MBI IPUBBIKIIN BCE 3TH OTIPEIEICHUS OTHOCHTD K Onosiornaeckomy Buxy Homo
Sapiens. Ho HacKOIBbKO 3TO 000CHOBaHO?»

IlepcnexTuBsl
pa3BUTHSA
OMOTEXHOJIOTHH.

buoTexHONMOrus — MUCHUIUINHA, U3YYaroias BO3MOKHOCTH UCIOJIB30BaHHUS KHUBBIX OPTaHU3MOB, HX
CHCTEM HIIU NMPOAYKTOB UX KU3HEAEATENbHOCTH U PEUICHUS TEXHOJIOTHYECKHX 33/1a4, a TaKXkKe
BO3MO>KHOCTH CO3/IaHHSI )KUBBIX OPTaHU3MOB C HEOOXOJMMBIMU CBOHCTBAMH METOIOM T'€HHOM
WH)KEHEPUH.

BroTtexHoorneii 4acto Ha3bIBAIOT IPUMEHEHUE TeHHOH nHxeHepun B XX—XXI Bek, HO TepMHUH
OTHOCHTCS U K 00Jjiee IHPOKOMY KOMIUIEKCY NPOLECCOB MOAU(UKAIIMN OHOJIOTHYECKUX OPTaHU3MOB
JuIst oOecriedeHust MOTPpeOHOCTEH YesioBeKa, HaunHasl ¢ MOJU(UKAIIMK PACTEHUH U )KUBOTHBIX

MyTEM UCKYCCTBEHHOTO 0TOOpa M rudpuanzaiuu. C NOMOIIBI0 COBPEMEHHBIX METOZOB
TpaAUIOHHBIE OMOTEXHOJIIOTHYECKHE TPOU3BOICTBA NOJTYYMIN BOBMOXKHOCTD YIIyUIIUTh KaueCTBO
MUIIEBBIX NPOIYKTOB U YBEITUUUTH IPOAYKTUBHOCTD KUBBIX OPTraHU3MOB.

Jo 1971 roma TepMuH «OHOTEXHOJIOTHS» UCTIOIB30BaJICA, OONBIIEeH JacThiO, B TUIIEBON
MIPOMBIIIJICHHOCTH U celbckoM xo3stiicTBe. C 1970 rona yu€HbIe HCTIONB3YIOT TEPMUH B IIPUM HCHUN
K JJaDOpaTOpHBIM METOJIaM, TAKNM, KaK HCHojIb3oBaHne pekomOnHanTHOH JIHK 1 KynbTyp KIeToK,
BBIPAIIMBACMBIX IN VItro.

BroTrexHoOTHS OCHOBaHA Ha TEHETHKE, MOJICKYJIIPHOW OMOTIOTHH, ONOXUMHUH, SMOPHOJIOTHA U
KJIETOYHOW OMOJIOTHH, a TaK)Ke MPHUKJIIaJHBIX JUCIUILIMHAX — XUMUYECKOH W MH()OPMAIIOHHON
TEXHOJIOTHSX U pOOOTOTEXHUKE.

buounmxkenepus (wm GHOMEIUIIMHCKAsT HHKEHEPHS) — ATO JUCLUIUIMHA, HAIIpaBJICHHAs Ha
yriry0eHue 3HaHui B 00J1aCTH HH)XEHEPHUHU, OMOJIOTHU M METULIUHBI U YKPETUICHHE 3/10POBbS
YeJI0BEeYeCTBA 33 CUET MEKAUCIUILUTMHAPHBIX Pa3pabOTOK, KOTOPbIe 00BENUHSIOT B ceOe
HH)KEHEPHBIE MOAXO/IbI C TOCTHKEHUSIMHI OMOMEAUIIMHCKON HAYKU U KIIMHUYECKOH MPaKTHKH.
Bronmxenepus/OMoOMe AUITMHCKAs! HHKCHEPHS — 3TO IPUMEHEHHNE TEXHUUECKHUX MTOXO0/I0B IS
pelIeHNs MEUIMHCKHX MPOOJIEM B IEISIX YIyUIICHHUS! OXPAaHbI 340POBhs. DTa HHKXEHEPHAS
JVCLUIUIMHA HAIlpaBJIeHa HA MCIOIB30BaHUE 3HAHUN M OIBITA ISl HAXOXK/ICHHS M PELICHHsI IpoOIieM
O6nonoruu ¥ MeJUIMHEL. BHOMHXEeHepHl paboTa0T Ha 0JIaro 4eIoBeYecTBa, UMEIOT €TI0 C KHUBBIMHU
CHCTEMaMH U IPUMEHSIOT NIEPEAOBBIE TEXHOJIOTHH IS PEIICHHUS METUIMHCKUX IPOOJIEM.
Crnennanuctsl 10 OMOMEIUIMHCKON HHKEHEPUH MOTYT Yy4acTBOBATh B CO3JJaHUH ITPUOOPOB 1
000py0BaHUs, B pa3pabOTKe HOBBIX MPOIEyp HA OCHOBE MEXIUCIMUIUIMHAPHBIX 3HAHUH, B
MCCIIEJIOBaHUAX, HANIPABJICHHBIX HA MOJy4YeHHE HOBOM MH()OPMAIIMK [UIsl PEIISHUS] HOBBIX 3a/1a4.
Cpenu BaXHBIX JOCTI)KEHUH OHOMH)KEHEPHH MOKHO YIIOMSIHYTH Pa3paboTKy MCKYCCTBEHHBIX
CyCTaBOB, MATHUTOPE30HAHCHON TOMOTpad Uy, KapIHOCTUMYISATOPOB, apTPOCKOINH,
AQHTUOTIIIACTUKHN, OMOMH)KEHEPHBIX NMPOTE30B KOXKH, TIOYEYHOTO IHANIN3a, allllapaTOB UCKYyCCTBEHHOTO
KpoBooOparieHus. Takxke OJHIM U3 OCHOBHBIX HAIIPaBICHUH OMOMHKEHEPHBIX UCCIIEIOBAaHUN
SBJISIETCS PUMEHEHNE METO/I0B KOMITBIOTEPHOTO MOAEIMPOBAHNUS JUISl CO3AaHHs OEIKOB C HOBBIMHU
CBOWCTBaMH, a TAKXKE MOJAEIHPOBAHUS B3aUMOACHCTBHS PA3IUYHBIX COEIUHEHHI C KIIETOYHBIMU
penenTopaMy B IETsIX pa3pabOTKH HOBBIX (hapMalleBTHISCKHX npenapatoB («drug designy»).

I'ennas
WH)KEHEepUs

Hecmotpst Ha TO, YTO IEpBBIE YCTICIIHBIE ONBITH O TPaHC(HOPMAIMH KiIeTOK dk3oreHHoN JJHK Obim
nocrasieHs! emg B 1940-¢ roma DitBepn, MaxiteoioM 1 MakkapTH, IEpBBI KOMMEPYECKUI
mpernapaT 4eIOBeYeCKOro peKOMOHMHAHTHOTO WHCYJIMHA ObLT moydeH B Havase 1980 wmu 1982
rogax. Beenenne gy kapIx At reHOMa OakTepUallbHBIX KJICTOK T'€HOB ITPOM3BOMSAT C
HCIIOJIb30BaHUEM T. H. BeKTOpHBIX JJHK, HammpuMmep mma3Muas!, IPUCYTCTBYIOIINE B OaKTePHATBHBIX
KJIETKaX, a Taloke 6akTeprodaru u Apyrue MoOUIbHBIE TEHETHYECKUE AIEMEHTHI MOTYT OBITh
WCIIOJIb30BaHbI B KAU€CTBE BEKTOPOB JJIs TiepeHoca sk3oreHHoi JIHK B kneTKy perunuenra.
I1osy4nTh HOBBIN T'€H MOKHO:

Bripezanuem ero u3 renomuon JJHK xo3s1Ha npu oMoy pecTpuiupyonieil SHI0HyKIeasbl,
KaTaJIM3UpyromeH pa3pboiB GochonuapupHBIX CBsI3el MeX Ty ONpeAeIEHHBIMU a30 THCTHIMU
ocHoBaHusiMu B JIHK Ha yuacTkax ¢ onpenenéHHON NOCIeq0BaTeIbHOCThIO HYKI€OTH/IOB;
XUMHKO-(hepMEHTATUBHBIM CHHTE30M;

CuntesoMm kIHK Ha ocHOBe BeIaeneHHON U3 kiueTkn MaTpuunoit PHK npu nomomu
(epmenToB peBepTasbl u JJHK-nonumepassl, mpy 3TOM H30JIMpYyeTCst T€H, HE COJepPIKalIlui
He3HayalllnX MOCIIeI0BATEILHOCTEH 1 CIIOCOOHBIH 3KCIIPECCHPOBATHLCS MIPU YCIOBUH Mo00pa
MOIXOAIICH IPOMOTOPHOM MOCIEI0BATEIPHOCTH B TIPOKAPHOTHUECKUX CHCTEMax 0e3
MOCIIEIYIONINX MOIM(HUKANINK, YTO Yalle BCEro He00X0AUMO IpH TpaHchopMaru
MPOKAPUOTUIECKUX CUCTEM DYKAPHOTHYECKUMH T€HAMH, COJIEPKAIIMH HHTPOHBI M 9K30HHI.
ITocne aToro obpadareiBatoT BekTopHyto Mosekyny JTHK pectpukTa3zoii ¢ nenbro o0pa3oBaHus
JIBYIIETIOYEYHOTO Pa3phiBa M B 00pPa30BaBIIYIOCS «OPEIb) MPOU3BOIUTCS «BKICHBAaHIE» T€HA B
BekTop ucrons3ys pepment JJHK-nurasy, a 3aTeM TakuMu peKOMOMHAHTHBIMH MOJICKYJIaMH
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https://ru.wikipedia.org/wiki/XX_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/XXI_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D1%82%D0%B1%D0%BE%D1%80
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%BE%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_(%D0%B1%D0%B8%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
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https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B0%D0%BA%D0%BA%D0%B0%D1%80%D1%82%D0%B8,_%D0%9C%D0%B0%D0%BA%D0%BB%D0%B8%D0%BD&action=edit&redlink=1
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TpaHC(HOPMHUPYIOT KIETKN PEIUIHEHTA, HAIPIMEp KIETKH KHIIEYHOH nanodku. [Ipn
TpaHcdopManuK ¢ UCIIOJIB30BaHUEM B Ka4eCTBE BEKTOPa, HanpuMep, miasmMuanon JTHK
HEo0X0AMMO, YTOOBI KJIETKH OBUTM KOMIIETEHTHBIMU JUIs IPOHUKHOBEHUS 9k3oreHHol JIHK B
KJIETKY, JUIsSl YeT0, HaIIpUMeEp, UCTIONIB3YIOT 3JEKTPONOpaIUIo KIeTOK penunuenTa. [lociae
YCIIEIIHOTO NIPOHUKHOBEHUS B KIIETKY 3k30oreHHas JIHK HaunHaeT pernmunupoBatscs U
SKCIPECCHPOBATHCS B KIICTKE.

Hayunsie
pa3paboTku 1o
CO3JJaHUIO
6mopoOOoTOB.

Kub6opr (cokpamienre ot aHri1. cybernetic  organism —  kubGepHeTHYeCKHil  OpraHusm) — B
MeIunuHe —  OMOJIOTMUECKHH OpraHu3M, COJCPKAIMA  MEXaHWYeCKHe WIIM  JJIEKTPOHHBIE
KOMITIOHCHTBI, MAITTHHO-YEII0OBEUECKUi THOpHLT (B HAYIHOI (paHTacTHKE, THIIOTETHKE U T. I1.).
BospacTanue 3aBHCHMOCTH YEJIOBEKA OT MEXaHU3MOB, a TAK)KE 3aMEHA OPTaHOB MEXaHWIECKUMHU
MpUCTIOCOOIEHUAMH (IIPOTE3aMHU, UMIIAHTATAMH) CO31aET YCIIOBHS I IOCTEIEHHOTO
MpEBpAICHNS YEIOBEKa B KHOOpra. B TeXHHKe denoBek mpoenupyeT ceOsl, M03TOMY COBMECTHAs
9BOJIOLUS YETIOBEKa U TEXHUKHU B KHOOpPTa — MpoLecc 00bEeKTHUBHBIN.

B ¢demunncTckux koHuenuusx Jonns Xapasaii (aHri.)pycck. Kubopr cran HauyaibHOU MeTadopoit
UCCIIeIOBaHMs ITyTeil n30aBIeHUs OT NPUPOIHBIX/KYJIbTYPHBIX IPOTHBOCTOSIHIH. OHa
JIEMOHCTPHPYET, KaK jKeJJaHue pa3feIUTh IPOTUBOCTOSIIUE ACIEKTHI CYIIIECTBOBAHUS CTAHOBUTCS
BCE Oosee TPYIHOBBIOIHUMBIM, M IIBITAETCS MCIIOIb30BaTh OTPAHNYHOE CMELICHUE MOHATHH JUIs
pa3paboTKN HOBBIX CIIOCOOOB MOJIMTHYECKOTO ACHCTBUS. JTa KOHLENLUs n3BecTHa Kak «Teopust
Kuboprax.

Jxetimc JIutTeH npuayman TEpMUH «KHOOPTH3AIM» I OIMCAHMS TIPOIiecca MPEBpPaIleHNS B
Kubopra.

®anractudecknil poman Maprtuna Kafinuaa (anri.)pycck. «Kubopr» (1972) omuceBaeT HCTOPHUIO
YeJI0BEeKa, TOBPEXKIEHHBIC OPraHbl KOTOPOTO 3aMEHSIOTCS MEXaHMUECKUMU Ipubopamu. PomaH ObLn
a/IalITHPOBAH B TENCBM3HOHHEIN cepran «lllectumunnronnslii yenosek» B 1973 roxy.

Paccka3 Aifzexa A3nMoBa «/IByXCOTICTHHH YETIOBEK» HCCIEAYeT KOHIETINH KHOSPHETHKH.
LleHTpasIbHBII IEpCOHAXK — POOOT, KOTOPBII MoaUdUIMPYeET cebs ¢

MOMOIIBI0 OMOJIOTHUECKUX KOMIIOHEHTOB. ETo HcciieoBaHus BeayT K IPOPHIBY B MEAUIIMHE B
00J1aCTH UCKYCCTBEHHBIX OPTaHOB U MPoTe30B. K KOHITY HCTOPUH HE OCTAETCS 3HAUYUTEIbHBIX
pasIuunit MeXIy TeIoM poboTa U YenoBeka (KpoMe OCHOBHOTO KOMITOHCHTa — MO3Ta).

OpnHaKo BCE ke CyLIECTBYET MHEHHE, UTO MOJIHAs «KMOOPrH3alis YeJIoBeKa HeBO3MOXKHa. B
yactHOCTH, JI. E. 'puaNH yOeXEH, YTO MOCKOIbKY (YHKIIMOHUPOBAHUE MO3ra BO MHOTOM CBSI3aHO
¢ paboTOl OpraHoB YyBCTB M KOHTPOJIEM OHMOJIOTHYECKOTO TENa, TO COOTBETCTBEHHO, €TI0
TIOJTHOLICHHAs pab0Ta MMEET NCKIIIOYUTEIFHO OMOJIOTMYECKYIO OCHOBY, M 3Ta CBSI3b BCeTAa OyaeT u
JOJDKHA Ipeo0Ianats.

IIpakrtuka:

[ToBcemMeCTHO MIPUMEHSIOTCS KOXJICApHBIE MMITIAHTATHI, IIO3BOJIAIOIINE BOCCTAHOBHUTH CITYX
MAIUEHTaM C BBIPaKCHHON WIH TAKEION NOTEPEN CllyXa CEHCOHEBpanbHOU THonoruu. Ilposonsrcs
HKCHEPUMEHTHI C IPIMEHEHHEM CTBOJIOBBIX CIIYXOBBIX HMILJIAHTATOB, TIO3BOJISIONINX BOCCTAHOBHUTH
CIIyX HEKOTOPBIM IallMEHTaM C TIIyXOTOH HEeBPaJIbHOMN 3THOJIOTHH.

Creranuctsl n3 MHCTHTYTa peabunurtarmu naBanuaoB B Yukaro (CHIA) ycnemHo
HUMIUTAaHTHPOBAIN OMOHMYECKYIO PYKY KEHIIIMHE 10 uMeHH Kitonus Mutden, motepsBIei CBOO
PYKY B IOPOXKHO¥ aBapuH. J{0 3TOro nojo0HbIe MAHUITYIISATOPHI OBIIH YCIEIIHO HMILUIAHTHPOBAHBI
ST MY>KYHHAM.

Ceronus cucrema C-LEG ucronb3yercst U1 3aMEHBI aMITy THPOBAHHBIX YEJIOBEUECKHMX HOT.
3HaunTeNbHBIN 3 (HEKT OKA3hIBAET UCTIOIL30BAHIE CEHCOPOB B NCKYCCTBEHHBIX HOTaX. JTO OJMH M3
MEPBBIX IIAroB K KNOOpPTrU3aluy.

B 2008 roxy Hemenkue yu€HbIC-0(TaTFMOIOTH BIIEPBEIC HMILUIAHTHPOBAIH YEJIOBEKY IITa3HOM
3JIEKTPOHHBIN MPOTE3, MOJTHOCTHIO MMOMENIAIOIINIICS BHYTPH IJ1a3a, JOOUBIINCH YaCTHYHOTO
BOCCTaHOBJICHHUS 3peHus. PaHee Bce IKCIIepHUMEHTATbHBIE UMIUIAHTATHI, YACTHYHO
BOCCTaHABJIMBAIOLINE 3PUTEIbHYIO (DYHKIMIO YEIOBEKa, MMEIIM MAaCCUBHbBIC BHELITHUE JIEMEHTHI.

B 2009 romy areHTCTBO 110 MEPCIEKTUBHBIM 000POHHBIM HAy4YHO-HUCCIIE0BATEIbCKAM pa3paboTkam
CIIA npo1IeMOHCTPUPOBAJIO PaIHOYTIPABIAEMBIX JKYKOB, B HEPBHBIC Y3716 KOTOPBIX OBIIH
BXKUBJICHBI 3JIEKTPOIbl. CpeaHsis MPOIOJDKUTENILHOCTD YIPABIIIEMOTO TONETa cocTaBsiia 45 CeKyH/I,
HO OJIUH U3 9K3EMIUIIPOB YNPaBIsics 0kono 30 MUHYT.

Becnoii 2011 rona xupypru npoBeau yHUKaJIbHYIO ONEPALUIO: HICKYCCTBEHHOE CEp/Ilie HOBOTO TUIA
MOJIHOCTBIO 3aMEHMIIO cOo00H HacTosiee, HO nanueHT Kpeiir JIbtonc He mpoXxuIit 1oiro, oH ymep
yepes MecsI 0T aMIJIOU03a.

B 2013 roxy 6noxaxep Tum Kannon (Tim Cannon) ¢ moMoIIbI0 CBOETO Apyra BBET YHIT
HETMOCPEACTBEHHO 10/ KoKy (0e3 anecte3nn). Yum nox HazBanueM Circadia 1.0 MokeT 3amuchIBaTh
JaHHble 3 Tena KoHHOHA 1 nepenaBaTh UX Ha Jiroboe MoomibHoe yeTpoiictBo ¢ OC Android.

IIpoucxoxnenue
u SBOJIIOLUSA
YeNloBeKa.

AHTPONOTEHE3 — YaCTh OMOJIOTHIECKOM IBOJIOIMH, KOTOPAs IIPUBEIIA K TOSABICHUIO YeJI0BEKa
pPa3yMHOro (HaT. Homo sapiens), OTIIEJIMBIIIETOCS OT MPOYUX TOMHUHHU]I, YE€TOBEKOOOPA3HBIX
00€3bsH U IJIAICHTAPHBIX MIEKOMUTAIOIINX, TPOIECC HCTOPUKO-IBOIIOIMOHHOTO ()OPMUPOBAHUS
(hHM3MUECKOro THIA YeIOBEKa, IEPBOHAYAILHOTO PAa3BUTHS €T0 TPYJIOBON AESITEILHOCTH, PEUH.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

W3yueHneM aHTpOIIOTeHE3a 3aHUMAETCSI MHOXKECTBO HAYK, B

YaCTHOCTH aHTPOIIOJIOTHSI, TaJICOaHTPOIIOIOT Hsl, TCHETHKA, JIMHI BUCTHKA.

B 5BOJIOLMOHHOM KOHTEKCTE TEPMUH «UEJIOBEK» OTHOCHUTCS HE TOJIBKO K HBIHE KUBYIIUM JIIOSIM,
HO ¥ K IIPEJICTaBUTENSIM BBIMEPILUX BUIOB poga Homo. Kpome Toro, nccnenoBanus aHTpornorenesa
pacnpocTpaHsIOTCs Ha JPYTrUX TOMUHUA, HapuMep, aBcTpaionutekoB. Pox Homooraenmcs ot
ABCTPAJIONHUTEKOB MJIM MOAOOHBIX UM FOMHHHUH OKOJIO 2 MJIH JieT Ha3aj] B Adpuke. CymiecTBoBasIO
HECKOJILKO BUJIOB JIIOJIeH, OOJIBIIMHCTBO U3 KOTOPBIX BhIMepio. K HUM, B yacTHOCTH,

OTHOCSITCS 3PEKTYCHl M HEAHAEPTAIIBIIBL.

BaxseinMu sTanamMu aHTPOIIOTeHEe3a, OTACIUBIINMH YEJIOBEKA OT APYTHX TOMUHUA U
BBIJICTIMBIINMH €0 U3 MHUpPa KUBOTHBIX, OBUIM HaYaI0 M3TOTOBICHH OPYIUH TPYAa, OCBOCHNE
OTHS U MOSIBIICHHUE SI3BIKA.

Hauwunas ¢ H. habilis, mroau mcnons3oBanu kaMeHHBIE Opyaust, BCE Goee HCKYCHO M3TOTOBIICHHbIE
(cm. TTaneonut). B mocnennue 50 ThIC. 1T TEXHOJIOTUS U KYJIbTypa U3MEHSIOTCS ObICTpee, YeM B
MPE/ILIECTBYIOIIUE IITOXH.

[Ipumatel — oJHa U3 cTapeHIIMX IPYII COBPEMEHHBIX IUIALCHTAPHBIX MJICKOMHUTAIOIIHX.
DBOJIIOLIMOHHAS UCTOPHS IPUMATOB MOXKET OBITH IIPOCIIeKeHa NpUMEpHO Ha 90 MIIH JeT Hazas,
KOr/1a IPUMaTo00pa3Hblepa3IeNIMIINCh Ha IPUMATOB U MIEPCTOKPBUIOB. OK0JI0 87 MIIH JIeT

nazanl® cyxoHockle IpUMAaThl OTJETMINCH OT MOKPOHOCHIX. OK0I0 80 MJIH JIET Ha3a/l Pa3oOLLIUCh
JIMHAU JOJTOMATOOOPa3HEIX ¥ 00€3bsTHOO0PA3HBIX, a JIEMypO0oOpa3HbIe OTACIHIICH

0T JIoproOpa3HbIX. OCTaHKK APEBHEHIINX IPUMATOB MOKA M3BECTHBI JIHIIIb

W3 TAJICOLICHOBBIX M SOIIEHOBHIX OTIIOXKeHUH CeBepHOi

Awmepukw, EBpasun u Adpuku (muie3naganucsl, AIDKAPUITATEK, HOTAPKTYC, JAPBUHUYC U 1P).
Tonbko 1S mypraTopuyca MpearnoIaracTcsi BEpXHEMEIOBOE BPEMsL.

[Mocne rmobansHOTO MOXO0NI0IaHMs, KOTAa 0KoJo 30 MIIH JIeT Ha3aj, B

PpaHHEM OJIMT'OLCHE, AHTapKTI/IZ[a HavaJia MOKPbIBATHCA JIbAOM, ITPUMATBI BEIMEPJIN ITOBCEMECTHO
kpome Adpuku, AMepuku 1 tora Azuu. OMHUM U3 BEDKUBIIMX ObUT TPUQONHUTEK — HCKOMaeMast
00e3bsiHa, KUBIIAs Ha TeppUTOpUH coBpeMeHHoH I'epmanun u Typruu oxono 16,5 MiH et Haszan,
Ha 1,5 MJIH JIeT paHblIe, 4eM NoA0OHbIe BUIBI OSBWINCH B Adpuke. Bo3amoxHO, IepBbIe
4eJI0BeKOOOpa3Hble 00e3bsiHbI TOXKE MOSBIINCH He B Adpuke, a B EBpazun. C qpyroil cTOpoHsl,
BBICKA3bIBAIOTCS TIPEIIIONIOKEHNUS, YTO MIPEAKH TOMUHU MUTprpoBanu B EBpasuro n3z Adpuxu
oKoJ10 17 MIIH JIeT Ha3all, KOTAa 3TH KOHTHHEHTHI HEKOTOPOE BPeMsi ObIIM COETMHEHBI, PEXIE YeM
BHOBB Pa3Ae/IMINCh P paciuupennn CpenuseMHoro Mops. B Havyane muonena (23,03 miH ner
Ha3aJ) KJIUMaT CHOBA CTaJ TEIUIBIM, M OHU MOTJIM ITponBeTaTh B EBpasum, mocie 4ero apeana OQHOTO
W3 HUX, IPUONIUTEKA, pacipocTpanuics u3 EBponsl nnm 3amangnoit yactu A3uu B AQpHKy.
Bo3M0XHO, 4TO yIeneBIIas mocie KIMMaTHIeCKIX N3MEHEHUH TpONudecKast Oy 00e3bsIH,
XOPOILO TPEJICTaBICHHAs B CIIOSIX BEPXHET0 301IeHa U HW)KHETo ofuroneHa daiftoMckoro

oasuca B Erunrte (OupeTusi, KapaHUCHsI, Caxaporanaro, MPOTEOMHUTEK, CTHITOMUTEK, KATOMUTEK
Jp.), laJla HauaJlo BCEM HbIHE CYILECTBYIOLIMM IpUMaTaM — jieMypaMm Manarackapa, jopu lOro-
Boctounoit A3un, adpprukaHCcKuM rajaro, MHUPOKOHOCHIM 00e3bsiHaM HoBoro

Caeta ¥ y3koHOCHIM 00e3bsiHaM Ctaporo Cseta (ueioBek00Opas3HbIe

00€3bsHBI U MapTHIIIKOOOPA3HbIE).

B panHem MuoleHEe TPUMUTHBHBIE Y3KOHOCHIE 00€3bsHBI BocTouHO# Adprkn nepexnmm
JUTMTENBHBIN NTepro] BupoobpasoBanus. Cpey BEIIEISIEMBIX HBIHE BU/IOB U POJIOB 00€3bsTH 3TOH
3T0XU M3BECTHHI, B

YaCTHOCTH, KAMOMSIINTEK, MOPOTOIUTEK, JIMMHOIIUTEK, TIPOKOHCYJI, apOITUTEK, KEHHANTNTEK, YOPOp
alnTeK, PKBAaTOPHYC, OTABUITUTEK, HbSH3AMNTEK, BAKTOPUAIIUTEK, ICHIPOINTEK, Bce U3 BocTouHoi
Adpukn, a TakKe OpeonuTeK, KOTOpbIi odurtan B Mtamin okoso 9 MitH jeT Ha3zax u

eBpOIeiickre — MHUEePOJIANUTEK, aHOMSIUTEK, IPUOITUTEK, YPAHOIHUTEK, yIaOHOMHUTEK, TPEKOITUTEK, a
Hkapanutek. [Ipu cpaBaennu JIHK coBpemMeHHBIX 00€3bsH OBLIO MMOKa3aHO,

4TO rMOOOHBI OTAENMIIMCH OT OOLIEro CTBOJIA TOMMHH]I OKOJIO 18 MIIH JIeT Ha3aj, a OpaHIyTaHbl —
0Ko0JI0 14 MITH 7eT Ha3aj. 3a HCKITI0YEHHEM JICHIPOIUTEKa OCTAaHKH MCKOIIAeMbIX THOOOHOB HayKe
HEU3BECTHLI, 1 UX MPOUCXOKICHUC OCTACTCA HEACHBIM. HckomaeMpiMu MMpOTO-OpaHryraHaMu
CUUTAIOTCS CHBAIIUTEK, OOUTABIINI B A3un okoyo 12—10 miiH jeT Ha3af,

u kopatnuTek u3 Taunanna.

[Ipeanonaraercst, 4TO BUIaMH, OJIM3KUMH K 00ILIIEMy NPEIKY TOPHILI, MIMMIIaH3€ U JIIOJEH,

6buTn HakanmunuTek n3 Kennu u rpexkonntek ¢ bankanckoro nomyoctposa. Io

JTAaHHBIM MOJIEKYJISIPHOH OMOJIOTHH, OKOJIO 7—8 MIIH JIeT Ha3aJ| cHavyajla TOPUILIEL, a TOTOM H
MIMMITaH3€ OTJEIMINCH OT mpeakoB irozeil. IHK mumMnanse coBnagaer ¢ 4enoBeyeckoi NpUMepHO
Ha 99 % (paHee cuuTanoch, 4yTo Ha 98,7 %). M3-3a BIaXKHOTO KIMMAaTa TPOITMYECKHX JIECOB, B
KHUCJIBIX IMOYBAX KOTOPOT'0 KOCTH IJIOXO COXPAHAIOTCA, a TAKKE OTHACTU M3-3a HCBHUMAaHUA
uccie0Baresiei, COCPeI0TOUSHHBIX NPEUMYIIIECTBEHHO Ha MOMCKE MPEIKOB YeJI0BeKa, HCKOMaeMbIX
TOPHJUT U IMUMIIAH3€ 10 CUX ITOP MPAKTHUYCCKU HE Haﬁ}]eHO.

Panee cunrtanock, 4To MocieAHM 00Kt MPEIOoK YeIoBeKa U IIUMIIaH3€e XKUI 6,6 MITH JIeT Ha3ajl, HO
¢ Y4ETOM JaHHBIX O KOJMYECTBE MyTallMil HA NIapy HYKJIECOTHIOB B I'0Jl, BPEMsI paCX0XICHUS JIMHUN
YyeJIOBeKa W MHMMIIaH3e oneHnBaercs B 10,6 MutH JieT Ha3a.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

CoBpeMeHHbIE
NpeJICTaBICHUS
00 JTamnax
AHTPOIIOTeHE3A.

B Hacrosmiee BpeMst PU3HAETCS, UTO IBOJIOIUSA TOMUHU ObllIa HE TUHEHHOH, a, CKopee,
KycTooOpa3zHoi. YacTo 0JHOBPEMEHHO CYLIECTBOBAIIO MO TPH, YETHIPE M MOXKET OBITH Jaxe Ooble
BUJIOB TOMHMHUJI, B TOM YHCJIE Ha OJHOW M TOM JK€ TEPPUTOPHUHU.

Best panHsis 9BoJIONMS TOMUHKA Ipoucxoauia B Agpuke. 6—7 MuH et Hazax B Adpuke

KU caxesnanTpor. OKono 6 MIIH JIeT Ha3a]| TaM e KUl OPPOPHH, a IPUMEPHO 4,2 MITH JIeT Ha3a
MOSIBUIIUCH aBCTPAIONUTEKH. OTIMYNTEHHOH 0COOCHHOCTBIO BCEX ATHX CYIIECTB OBLIO
NepesBIKeHNE Ha IBYX Horax (Ounenanusm). Ha ceropHsmHuii IeHb cTano sSiCHO, 4TO OHIealIu3M
ObLT CBOWCTBEH TOMUHHHAM U3HAYaIbHO, TO €CTh MPAKTHIECKU CPa3y MOCIE Pa3faeaeHUs THHUH
YeJIoBeKa U IMIMMIIaH3€e. JTa ajanTtanus He OblIa HampsIMYIO CBsI3aHa C )KU3HBIO Ha OE3IIECHBIX
npoctpaHcTBax. CymecTByeT LENbIi Psii TEOPHH, OOBACHAIOINX IIPOUCX0XKICHUE ONIeann3ma.
Takum 00pa3oM, B mepro IpuMepHo oT 6 10 1 MiIH et Hazan B AdpuKke Kiia TOBOJIBHO OOJbIIas
¥ pa3HOOOpa3Has rpymnma 00e3bsH, IEPEABUIaBIINXCS HA IBYX HOorax. OfHaKO 10 pa3Mepy Mo3ra 3TH
00€e3bsIHBI HE OTJINYAJINCH OT COBPEMEHHOT'O IIMMIIaH3€, U HET OCHOBAHUH MPEAIOaraTh, YT0 OHU
MPEBOCXOJUIIN €TO MO0 CBOMM HHTEJUICKTYalbHBIM CIIOCOOHOCTSIM.

[IpumepHo 2,4 MIIH JeT Ha3a] B OJHOM M3 JIMHUH TOMUHK HAMETHJIACH HOBAsI 9BOJIIOI[OHHAS
TEHJICHLMSI — HA4aJIoch yBeln4eHne Mo3ra. [1epBbiii mpecTaBUTeNIb TOMUHHH, Y KOTOPOT'O 00BEM
MO3ra MPEBBICKII TUIIMYHbIC AJIs IMUMIaH3e U aBcTpanonutekoB 400—450 ky6 cm, — Homo habilis.
OH nepBBIM CTall U3rOTABIMBATH NPOCTEHIINE KaMEHHbIE Opyusl. [1o HEKOTOPBIM JaHHBIM,
HanOoJee MPUMUTHBHAS OJIAyBaiicKas KylIbTypa 00OpabOTKH KaMHSI BOSHHKIIA 0KOJIo 3,3—2,7 MIH
JIeT Ha3aJ, a ucyeslia OKOJIo | MIIH JIeT Ha3a[. DTH TOMUHHUHBI, O-BUAMMOMY, HaYaIl ITUTAThCS
MaJalIbi0 KPYITHBIX )KUBOTHBIX, & CBOM KAMEHHBIC OPYANS OHH, BO3MOXHO, UCIIOIB30BAIH JUIS
pa3zeNky TyIl WiIN cOCKpeOaHus Msca ¢ KOCTEH.

Y Homo ergaster, kotopslii mosBuiIcs 0koo 1,9 MiH et Ha3ax, 00bEM MO3Tra, a TAKXKE pa3zMepsl
Tena emé yBenuamInch. [Ipeamnonaraercs, 4T0 3TO CBA3aHO C YBEINYEHUEM JIOJIH MSICHOHN MHUINH B
panuose. Bo3moxno, Homo ergaster Hay4uicst OXOTUTBCS Ha KPYITHYIO M CPEIHIO0 TUYb, MU OH
NpOCTO Hay4wics Ooliee 3PPEKTUBHO KOHKYPUPOBATH C APYTHMH MalalIbIIUKAMU.

B Imanucu (I'py3us) Oblan HaiiieHB! KOCTH Bo3pacToM okojio 1,85 muH net. ['py3uHckue ydéHble
OTHOCAT UX K OTAENBHOMY BHIy HOMO georgicus, a 3amajHbie yUEHBIC pACCMATPUBAIOT UX KaK
OCTaHKH paHHEro npezacraButenss HOmo ergaster wim Homo erectus, wiu nepexoqHoi Gpopmoit
mexay H. habilis u H. ergaster.

1,76 muH net Ha3ax B AQpuke nosBuIack Ooliee pa3BUTasl allleNIbCKasl KyJlIbTypa.

Homo erectus 3acemmmm obmmpHsIe TeppuTopun EBpasun. JTo Oblia nepBast BOJIHA PAaCcCEICHHS
mozeit 3a mpenenamu Adpuku. Okono 1,1—1,2 MITH €T MX TOTOMKH HOSBWJINCEH U B 3ammagHoH
Espore (Mcnanus). OHu onucanbl Kak ocoOblit Bua Homo antecessor. Tlo-BunumMomy, OHU OIH3KH K
o0ImeMy NMpeaKy HeaH/IepTaIblieB U COBPEMEHHBIX JIIOJIeH. B To jke Bpems cuuraercs,

4yTo a00eBMIIbCKas KyJibTypa B EBporne Bo3HuKIIa mpubau3uTensHo 1,5 Muininona net Hazaz. Okosto
550—475 Teic. neT Ha3an B EBporne cyniecTBoBana KIEKTOHCKAs KYJIbTypa.

IlepBbIe cBUAETENBCTBA HCIIOIB30BAHNS OTHS JTIOJABMHU OTHOCATCS K IIEPHOAY MPUMEpHO 1,5
MIIJIMOHA JIeT Ha3al. [IpuroToBneHue MUIK Ha OTHE IPUBEJIO K YIYYIICHUIO TUTaHU.

[TepBrie nroaM ¢ YepTamMu MPOTO-HeaHaepTaubla nosaBisitoTcst B EBporie 600—350 Thicsd JeT
Ha3aal®®l. C HeangepTansLaMu CBA3BIBACTCS MyCThEpPCKAs KyIbTypa, BO3HHKIIAS 300 TEIC. €T Ha3al.
B Adpuke eif cooTBETCTBOBaANIa CAaHTOWCKAs KyIbTypa, Bo3HHKIIAs 500 TEIC. JIeT Haza].
JleHnCcoBCKHeE JIIOAN CTAJIM BTOPBIM TOCIIE HEAHIEPTAJIbLIEB BUOM BEIMEPIINX TOMHHUH, IS
KOTOPOTO CTaJl U3BECTEH IMOJHBII MUTOXOHAPHAIBHBIN M TIOUTH MOJIHBIN sIIepHBII TeHOMBL. BriepBbie
HOBBII BHJ] TPUMATOB OBUI BBIIEIIEH NCKIIIOYUTEIHLHO HA OCHOBAHNH T€HETHYECKUX HCCIICTOBAHUH.
Komanna yaénpix u3 nednmurckoro HCTUTYTa SBOIIOIIMOHHON aHTPOIIOIOTHH o0IecTBa Makca
[Tmarka mo pykoBoCTBOM IiBeckoro ononora Crante [1aabo cexBenuposana JJHK, n3pneuénnyro
u3 (parMeHTa KOCTH (hajaHru JeTCKOTO naibla, HaiaeHHoro B 2008 roay poccuicKumu
apxeosioramu B JleHncoBoii nemepe Ha Anrtae. Beisichunoch, yto mutoxoHapuansHas JJHK atoro
oOpasua otimmgaercs ot MTIHK coBpemenHOro uenoBeka rno 385 HykneoTuaaMm, B TO BpeMs Kak
muroxouapuansHas JJHK neangepransues otmuuaercs or JJHK Homo sapiensua 202 nykieorua.
CraTbs, HOCBAMIEHHAS 3TOMY OTKPBITHIO, OblTa omyOnuKoBaHa B sxypHane «Nature» 24 mapta 2010
roja.

[To3nHee, koraa 66T 00pPaObOTaHBI TOCIIEOBATEIBHOCTH, OTHOCSIIMECS K SAE€PHOMY T€HOMY,
0Ka3aJI0Ch, YTO JICHUCOBCKHUIT YeTIOBEK BCE jke OJIMKE K HEaHIEPTANbILy ¥ UX 3BOJIIOI[OHHOE
pacxoxkzieHue npousonuio okosio 640 Teic. et Ha3aa. Ha ocHoBe ananuza JIHK uccnenosarenu
MOJIaraloT, YTO OCTATKU KOCTH JIATHPYIOTCS TIepHoioM 75—82 ThIcsum JieT Hazad. Bo3pact HaxoJoK,
HalJICHHBIX B IEIIEpPe B TEX JKE€ CaMbIX CI0SX, ObUT ONPEAEIIEH MPU TIOMOIIH PaJUOyTIIEPOIHOTO
aHanmu3a B 40 TBICSAY JIET.

Uccnenosas octanku 311 roMuHHUH, )KUBIIKMX OT 4,4 MJIH JI. H. 10 ITOCJEIHETO JEIHUKOBOIO
MepHoa, aHTPOIOJIOTH BRISICHHIIH, YTO OKOJIO 2,2—1,9 MJTH JIeT Ha3aJ| MpeACTaBUTEITH

pona Homo npubasunm B pocte (okoio 20 cm) u Bece (15—20 xr). Mexnay 1,4—1,6 MaH neT Ha3an,
BCKOpe mociie nosiBiennss Homo erectus, mronu emé moapocnu Ha 10 cM (uckmmrodas Buasr Homo
naledi u Homo floresiensis) mpu stom Bec ocraincs npesxaum. Oxoso 0,5—0,4 MITH JIeT Ha3aa B
JIETOITUCH OKaMEHEJIOCTEeH TOSBIIIOTCS ToTshKeneBmue Ha 10—15 xr npencrasurenu poga Homo,
YTO CUTHAJIM3HMPYET O aJIaTalliu K OKpy»Karouiel cpesie K cesepy oT Cper3eMHOro Mopsi.
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JlokazaTenscTBa
>KHBOTHOT'O
MIPOUCXOXKACHUS
YeJIOBEKa.

Ha ocHOBaHNM CpaBHUTEIBHO-aHATOMUYECKHX, SMOPHOIOTHUECKHUX JAHHBIX, YKa3bIBAIOIINX Ha
OTPOMHOE CXOJICTBO UYEJIOBEKA M YEIOBEKOOOpa3HbIX 00e3bsH, JlapBuH 000CHOBAII HJIEIO0 UX POJICTBA,
a, CJIE/I0BATEIILHO, U OOIIHOCTH X IIPOUCXOXKICHHUS OT APEBHEr0 NCXOTHOTO npeska. Tak
poamnach cumuanvhas (0besvanvs) meopus anmponozenesa. Padbora [lapsuna «IIpoucxoxiaenue
4eJIoBeKa U MoJIoBoH oTOOp» BbILIa crrycTs 12 net nocie «[Ipoucxoxaenus Bunos». [1o MHEHHIO
ucropuka b. ®. [NopuiaeBa, n3BeCTHOE BHIPAKEHNE «UEIIOBEK POU3OLIET OT 00E3bSHBI»
NPUHAIJIEKUT B IIEPBYIO ouepenp He JlapBuHy, a ero nocnenosaresnsm T. I'excnu, K. @oxty u 3.
I'ekxenro: «...OH SIBHJICS BBIBOJIOM, CACIAHHBIM APYTUMH U3 €TO TEOPHU BHIO00Opa30BaHM. A
UMEHHO, ero caenann 1 obocaoBanmu ®oxr, ['excim, ['exkens, mpudem Bce Tpoe 0€3 Maoro
OJHOBPEMEHHO TPH-YETHIPE T0Jia CILyCTs MOCIIE BBIX0a KHUTH JlapBuHAa».

[IpsAMBIM 10Ka3aTETBCTBOM POJCTBA YETOBEKA U 00€3bsH CTAIM OCTAHKN HCKOMAEMBIX CYIIECTB —
Kak OOIIMX MPEIKOB YeIOBEKa U YeJI0BEKOOOPA3HBIX 00€3bsTH, TaK M MPOMEKYTOUHBIX (hOpM MEXKTY
00€3bsIHPUM IPEIKOM M COBPEMEHHBIM YEJIOBEKOM.

YenoBek Kak
nmpuMar.
DBoIIONU
MPEJKOBBIX (hopM
YeJIOBEKaA.

B coBpeMeHHO# TakcoHOMHH HOMO Sapiens — eanHCTBEHHbIH HBIHE CYIECTBYIOLINI BUI

pozxa Homo, u, X0Ts IpoAoKAOIIHecs HCCIeA0BaHMs TporcXoxaeHus Homo sapiensnarot Bcé
HOBYIO ¥ HOBYIO HH(OpMAIIHIO O Ipyrux BHaax HOMO, Bce 3T BUIBI IaBHO YK€ BHIMEPIIH.
HexoTopsbie 13 3THX BUI0B MOTJIM OBITH IPE/IKAMH COBPEMEHHBIX JIFOJIEH, HO MHOTHE SIBIISTIOTCS
JIMIITL «KY3€HAMH» U 3BOJIIOIMOHMPOBAIH B CTOPOHY OT Hamero Buaal. B To xe Bpems
MPOAOJIKAIOTCA U TUCKYCCUH O TOM, KaKHMe U3 HUX CUUTATh OTAEIbHBIMU BUAAMU, a KaKUe —

JMIIb pacaMy OJHOTO BHJA. B HEKOTOPBIX CITydasx NPUYMHOMN Pa3HOTNIACHH SIBISIETCS
OTPaHWIEHHOCTH WIIH MOJHOE OTCYTCTBHE HEOOX0ANMOH nHpopManny, B Ipyrux — pasiandus B
MOAX0AaX K KIacCU(UKaIHH.

Cunraercs, 9TO €CTh BE ITIaBHBIC HAYYHbIC IIKOJIBI, T0-Pa3HOMY OOBSCHSIONIIE ABHKYIIIE CHIIBI
9BOJIOLMH YeJIOBeKa. PaHbIle IPpyrux MOSIBUINCH NIPEACTABICHNS 00 aaNTaluy IPEJKOB JIIOACH,
OOHTaBIINX Ha JIEPEBBSIX, K XKU3HU B CaBaHHE, Ky/ja OHHU BBIIIUIH JUIS OXOTHI Ha TPaBOSAHBIX. Teopus
caBaHHBI, BIIepBble chopMmynupoBaHHas Palimonom JlapTom, He HCKITIOYAET, YTO K CABAHHE CMOTIIH
MPUCTIOCOOUTHCS JIHIIB T€ 00C3bsIHBI, KOTOPHIC CIIE B JiecaX MPUOOPETH HEOOXOAUMYIO IS ITOTO
AQHATOMMIO U TIOBEICHYECKHE HaBBIKH.

B yacTHOCTH, OTCYTCTBHE BOJIOCSHOTO IIOKPOBa MOTJIO UMETh HECKOJIBKO OOBSICHEHHH, BKITIOUast
NoJI0BO# 0TOOp. Hannuune mepctu — 3BOIIOIMOHHOE IPEUMYIIECTBO JaKe B )KapKOM KIIMMarte:
MIEPCTH 3aIIUINAET OT COJHIA ¥ MIMEETCS Y BCeX XUIMHMKOB. Ho mpsAMOX0’K/IeHHE YMEHBIIACT
MOYYCHHYIO TEJIOM CyTOYHYIO COJTHEUHYIO PaJHaINIO IPIMEPHO Ha TPETh; a B IOJIICHH OHA
MEHBIIIE B LIEJIBIX YeThIpe pa3a. [Ipu Gere Temno srydime oxmaxaaeTcst BETPOM, KOTAA HET

mepcetu.] Y 6euTenbHbIi 9KCIEPUMENT ¢ 6EToBO JOPOKKOM M0/ MHPPAKPACHBIM PEDIEKTOPOM
MOKA3aJI: YEJIOBEK B MIEPCTSIHOM CBUTEpe MOXeT Oexkarh 10-15 MUHYT 1 meperpeBaeTcs, 3TOT e
YeIoBeK 0e3 CBUTEpa CIIOCOOCH OeKaTh YacaMHu.

CornacHo BeiBosiaM npumarosioros Poouna Kpomnrona u3 Yausepcurera Jlusepnyns u CycaHHBI
Topn n3 BUpMHUHreMCKOro yHUBEPCHUTETA, HALIH MTPEIKH, HAYYIINCh XOUTh Ha JIBYX HOTAX emIé
JKUBS Ha €PEBBSIX 10 24 MIIH JIET Ha3aJ U y>ke ObIIH OUIeJaIbHBI, KOT/1a CITyCTHIINCh Ha 3eMJIIO, a
3HAYHT JIIOU HE MPOXOIMIN IIPOMEXYTOUHYIO CTAIHIO X0XKICHHUS Ha YeTBEepEeHbKaX.
IOxHoadpukanckuii naneontonor Pon Kiapk n3 ButBarepcpanckoro yHUBepCHTeTa,
MCCIIeI0OBaBILINi CTYNHIO aBcTpasionuteka StW 573 (anri.)pycck. n3z CrepkdoHTeiiHa, mpuién K
BBIBOJLY, YTO KOTJ]a aBCTPAJIONHUTEKH HAYYWINCH NPSIMOXO0KICHHUIO B TO BPEMSI, KOTJ]a OHU €I >KUITN
Ha JIepEeBbsIX.

CoriacHO MCCIIEJOBAHMIO CIICIHAINCTOB U3 Y HUBEPCUTETAa APU30HBI, UTO JIIOAM NP X0Ab0€ Ha
JBYX HOTaX PacXoJyIOT B YETHIPE pa3a MEHbIIE YHEPIHH, YeM IIHMITaH3e.

Hexkotopsie anTpomonoru, Hanpumep, bepraapn Byn, Kesnn Xant u @wmunm Tobuac, cautaror
TEOPHIO CAaBAaHHBI yCTapEBIICH.

AnpTepHaTHBHAsE THUIOTE3a JOMYCKaeT, YTO YENOBEK JBOJIOIHOHMPOBAN TIOA  BIUSHHEM
MPUCTIOCOOIEHUST K 36MHOBOJHOMY CYIIECTBOBAaHHIO, TO €CTh K COOMPAHHIO MOJUIIOCKOB M IpOoYen
MUY Ha MEKOBOJIbE, YTO TPeOOBAJIO, B YACTHOCTH, CIIOCOOHOCTH IJIaBATh U HBIPSATH, OTIHYAIOIICH
YeJoBeKa OT MPOYMX 00e3bsiH. DJTa rumnore3a OOBACHAET MHOIME aHATOMHYECKHE OCOOEHHOCTH
COBPEMEHHOTO 4eJIOBeKa, Takue, Kak MPSMOXOXkIEHHe!, OTCYyTCTBHE IIEpCTH, PasBHTBINA CIOi
TIO/IKOKHOTO KMpal, HU3KOE MOJIOKEHHE TOPTAHM OTHOCHTENHHO HOCOIJIOTKM, XapaKTepHOE It
MOPCKHX MJICKOMHUTAIOLIHX, VEIMIX CASe0Sa, Uik MepBOPOIHas CMa3ka HOBOPOXKIEHHBIX ACTEH, TAKKE
XapakTepHas Uil MOPCKHX MIIEKOMHMTAIOIIMX, HO He 00e3bsH, KpynHbiid Mo3rl?l Bricokuii HoC ¢
HalpaBJIeHHBIMH BHU3 HO3APSIMH (HE BIEpEN, Kak y 00e3bsiH), MIPEAOTBPALIAIONINN TIONaJaHue BOJIbI
B HOCOTJIOTKY, M )KHPHAas KOXKa C 0OMIJIMEM CaJIbHBIX JKeJIE3, KOTOPasi MOXKET CIIY>KUTb IS 3al[UTHI OT
BoJIbI. OOCY’KIaeTCsl HECKOJIBKO BAPHAHTOB ITPHUCIIOCOOIICHUS TIPOTOIOEH K )KHU3HU B BOJHOM CTHXHH,
B TOM YHCJIe COOMPATETHCTBO HA MEJIKOBOILE M PAa3BUTHE HOBBIX CIIOCOOOB MEPEIBIKEHHUS B BOJIC U
JIOCTaBKM COOpaHHOHM HHIM Ha Oeper, IyIaBaHWe M HBIpSHUE. [1oyduTh MaaeoaHTPONOIOTHYECKUE
JIOKa3aTeNbCTBA 36MHOBOJAHOTO OOWTaHUSI MPOTOJIONCH KpaliHe CII0HO, M0 KpaiHel mepe, m3-3a
TIOBBIIIEHHS YPOBHS MOpPS IO OKOHYAHWU JIGTHUKOBOTO TEPHOA, W3-32 Yero ObIBIICe MEITKOBOIbE
okazanoch Temepb Ha rryomHe 100—120 m. OmHako apxeojorusi W MaJCOHTOJOTHS TIO3BOJISIOT
HCCIIEIOBAaTh PAIMOH MUTAHUSA PAa3IHYHBIX BHIOB HOMO 1 ero BIMSHNE HA HBOJIOIHIO AHATOMHUH H
MNOBEJCHHUS.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

Bupyconorus.

BupycoJiorusi — paszen MUKpoOHOJIOTHH, H3yUYaIONTHil BUPYCHI, UX MOP(OIIOTHIO, PU3HUOIOTHIO,
TCHETHUKY, a TAK)KE SBOJIIOLUIO BUPYCOB M BOIPOCHI SKOJIOTUH. MEUIIMHCKAsL M BETEpUHAPHAS
BUPYCOJIOTHS PEXK]IC BCETO PACCMATPUBAIOT BUPYCHI, MOPAXKAIONINE YSTOBEKA U JKUBOTHBIX, U3y4acT
UX POJIb B Pa3BUTUH MH(OEKIIMOHHBIX U OHKOJIOTUYECKUX 3a00JICBaHUM, OIPEACIISICT CIIOCOOBI
JUaTHOCTHKY, TCPAMK U NMPO(QUITAKTUKYA BUPYCHBIX 3a00JICBaHUIA.

BenencTeue pa3BUTHS BUPYCOIOTHN OBLTH IOCTUTHYTHI OTIPEACICHHBIC yCIieXU B 00phoe ¢
HEKOTOPBIMU BUPYCHBIMU HH(eKiusaMu. Hanpumep, B 20 Beke Ha 3eMHOM IIape Oyiaromapst
MacCOBO# BaKIMHAIIMY HACEJICHUsI OblUia MMKBHMPOBaHa ocna. CylecTByeT, OHAKO, Pl BUPYCHBIX
3a00JIeBaHNi, HEM3JICYMMbIX HA COBPEMEHHOM JTaIle Pa3BUTHS HAYKH, CAMOE M3BECTHOE U3

HuX — BUY-nndexmms.

EBrenuka.

EBrénnka (oT ap.-rped. 0YEVIG — «XOPOIIETro poja, OIaropoJHbIi») — ydeHue

0 CENIEKIINHU MPUMEHNTEIBHO K YEIOBEKY, & TAKXKE O ITyTAX yJyUIICHUS €r0 HAacJIeICTBEHHBIX
CBOHCTB. Y4eHHE ObIJIO IPU3BAHO OOPOTHCSI C SIBICHUSIMH BBIPOXKICHUS B UEJIOBEIECKOM T'eéHO(OHE!
Croponnuk esrenuku Jlorpon Cronnapn nucan: «[EBrennka) He npeanaraer Kakoi-nu6o
KOHKpPETHOH 1IeJIM U He yCTAHAaBJIMBAET CTaHapTa, KOTOPOMY JOJKHA COOTBETCTBOBATh
genoBedeckas paca. [lonaras cBouM npeAMeTOM 4eIoBeKa B TOM BHJE, B KOTOPOM OH peaibHO
CYIIECTBYET, OHA NpeJlaraeT YMHOXKEHHE 6cex TeX TUIIOB, KOTOPHIE, UCXOJIS U3 MPOLUIOrO OMbITa
WY HBIHEIITHETO PalliOHAILHOTO BOCIIPUSITHS, IIPEACTABISIOTCS HanboJIee IIeHHBIMH /It 00IIecTBa.
U B 3TOM cMBICIIE OHa HECOMHEHHO OTBEYaeT TPeOOBaHUSIM TOH 00IIepacIpOCTpaHEHHOM
¢unocopun, KOTOpas MojaraeT Mebl0 O0IMIECTBA JOCTIKEHIE HaHOOIBIIIET0 CUACThS IS
HanOOoIbIIel YaCTH CBOMX WICHOB HIIH, BRIPAXKasiCh Oosiee ONpeaenéHHO — yBEIHMUCHNE CyMMBI
YEJIOBEUECKOTO CHACThS».

3TO y4eHHe B COBPEMEHHOM €T0 MOHMMAHHUH 3apOIIIIOCh B AHIUINH, €ro JInaepoM Ob11 dpeHcnc
TampTOoH — nBOtOpOAHEIH OpaT Yapne3a dapeuna. imerHo ["anbToH mpuIyMan TEpPMUH «EBICHUKA.
l"anpTOH HamMepeBascs cleNaTh EBICHUKY «JacThl0 HAIIMOHAIBHOTO CO3HAHUSI, HAIO00ne HOBOH
PETUTUI.

EBrenuka Obljia ITMPOKO MOMYJISIpHA B IIEpBbIe AecaTuineTuss XX Beka, HO BIIOCIEACTBUY CcTala
acCOLIMUPOBAThCA ¢ HAaUCTCKOM I'epMaHnueil, oTuero e€ penyranys 3Ha4uTENIBHO NocTpajana. B
MOCJIEBOCHHBIH MEpHOJT €BreHHKa CTajla pACCMaTPHUBAThECS B aKaJJIeMUYECKUX KPyTax Kak
TeopeTHdecKas OCHOBA MIPECTYIUICHUH Hall3Ma, TaKuX KaK MpaKkTHKa PacoBOM

TUTHEHBI, 9KCTIEPUMEHTHI HALMCTOB HAJ[ JIFOABMH U YHHUITOKCHNE «HEXKEIATEIbHbIX» COLIMAIBHBIX
rpymn. W nume otaensHble yaeHsble, Hanpumep [ anc [ToHTep, MpoxorKany MpruBIeKaTh BHUIMaHHE
0O0IIECTBEHHOCTH K yCYT'YOJICHHIO CONMABHBIX MTPOOJIEM, THarHOCTHPOBAHHBIX €BI€HUKOH B TIEPHO
€€ pacusera.

K konIy XX Beka pa3BUTHE T€HETHUKH U PETIPOAYKTHBHBIX TEXHOJIOTHH, a TAKXKE OUEBHIHOE
pa3BuTHE AeMOTrpagUIecKOl CUTYallnd U COLIMAIBHBIX TEHACHINI B HANPABICHUH, IPEICKa3aHHOM
CTOPOHHMKAMHU €BI€HUKH, CHOBA MOJHSIO BOIIPOC O 3HAYEHUH €BICHUKH U €€ ITUIECKOM U
MOPAJIEHOM CTaTyce B COBPEMEHHYIO 3I10XY.

B coBpeMeHHO# HayKe MHOTHE POOJIeMbI €BICHUKH, 0OCOOCHHO 00ph0a ¢ HACIIEICTBEHHBIMU
3a00JIeBaHUAMH, PEIIAIOTCS B PAMKAaX TeHETHKHU YeJIOBEKa.

Tpancrennsie
OpraHU3MBL.

TpaHCTeHHbBIE pacTeHUsI — 3TO T€ PACTEHHUS, KOTOPBIM «II€PECa’keHbI» T'eHbI JPYTUX OPTaHU3MOB.
Kaptodens, ycTOHUUBBIA K KOJIOPaJCKOMY XYKY, OBUI CO3/1aH ITyTEM BBEJICHHS I'€HA, BBIICICHHOIO
W3 TeHOMa TI0YBEeHHOM TropuHrckoit 6armsiel Bacillus thuringiensis, BeipabateiBarontuii 6emmok Cry,
MPE/ICTABISIIONIMNA CO00I NPOTOKCHH, B KHIIEYHHKE HACEKOMBIX 3TOT OENOK pacTBOpseTcs M
AKTHBUPYETCS! 10 UICTUHHOTO TOKCHHA, TYOUTEIBHO IeHCTBYIONIEr0 HA IMYMHOK M IMaro HaceKOMBIX,
y 4eJIOBEKA U APYTHX TEIUIOKPOBHBIX JKUBOTHBIX MO100HAst TpaHC(opManys NPOTOKCHHA HEBO3MOXKHA
M COOTBETCTBEHHO JTOT O€JOK Ui dYeloBeKa HE TOKCHYEeH u Oe3omaceH. OnNpbICKMBaHUE
cnopamu Bacillus thuringiensis rcnonb30Banocs isi 3alUThl PACTEHUI U [0 MOJYYECHUs] HEPBOrO
TPAaHCTEHHOTO PacTeHMs, HO ¢ HU3KOH 3()(EeKTHBHOCTHIO, POIYKIHS YHJOTOKCHHA BHYTPH TKaHEH
pacTeHus] CyNIECTBEHHO MOBBICWIO 3(P(QEKTUBHOCT 3AIUTHI, & TAKXKe ITOBBICHIO IKOHOMHYECKYIO
3 GEeKTUBHOCTb BBUIY TOTO, YTO PACTEHHE CaMO Ha4ajo MPOIYLUPOBaTh 3aIIUTHBIN Oenok. [Tyrém
TpaHcopMmanuu pacreHus kKaprodens mpu nomoind Agrobacterium tumefaciens 6buti ToNTy4YeHBI
pacTeHusi, CHHTE3UpYIOILIME O3TOT Oelok B Me3o(uiule JHCTa M JPYrHUX TKAHAX PACTCHUs |
COOTBETCTBEHHO HEMOpakaeMble KOJOPAACKAM >KyKoM. JIaHHBIH MOIXON HCIONB3YyeTCS W IS
CO3JIaHUS IPYTUX CENTLCKOXO03SMCTBEHHBIX PACTEHUH, PE3UCTEHTHBIX K PA3JIMYHBIM BU/IaM HACEKOMBIX.
B kauecTBe TpaHCTEHHBIX )KHBOTHBIX Yallle BCETO MCIOJB3YIOTCSl CBUHBH. Hamnpumep, ecTh CBHHBH C
YeJIOBEUYECKHMHU FeHaMH — WX BBIBEJIN B KAYECTBE JOHOPOB YEJIOBEUECKUX OPTAHOB.

SInmoHCKMe TeHHBIE MH)KEHEPHI BBEIM B TE€HOM CBHHEH I'eH LINUHATA, KOTOPBIH MPOU3BOAUT (EPMEHT
FAD2, crnocoOHbIii 1peoOpa3oBhIBaTh JKUPHBIE HACBHIIIEHHBIE KHCIOTHI B JIMHOJICBYIO —
HEHACHIIEHHYIO KUPHYIO KUCIIOTY. Y MOIU(HUIMPOBAHHBIX CBHHEH Ha 1/5 GoJble HEHACHIIIEHHBIX
’KUPHBIX KUCJIOT, YeM Y OOBIUHBIX.

3enéHble CBETANINECS CBUHBM — TPAHCTCHHBIE CBHWHBHM, BBIBEJCHHBIC T'PYIIION HCCIenoBaTeien
n3 HanmonansHOoTO yHHMBepcureta TaiiBansnyTtém BBenerns B JIHK smOpmona rena 3enéHoro
(iryopecueHTHOrO 0€jKa, MO3aMMCTBOBAHHOTO y (uiyopecuupyromiei Mmeay3sl Aequorea victoria.
3arem SMOpHOH OBIT UMIUIAHTHPOBAH B MAaTKy CAaMKH CBUHBH. IlopocsiTa cBeTATCS 3eEHBIM IIBETOM B
TEMHOTE ¥ IMEIOT 3€JICHOBATHIM OTTEHOK KOKH U TJ1a3 IpH JHEBHOM cBeTe. OCHOBHAS 1IENb BHIBEICHUS
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https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%B5%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%BD%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D0%BF%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%98%D0%A7-%D0%B8%D0%BD%D1%84%D0%B5%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B3%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/w/index.php?title=%D0%92%D1%8B%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D1%84%D0%BE%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%B4%D0%B4%D0%B0%D1%80%D0%B4,_%D0%9B%D0%BE%D1%82%D1%80%D0%BE%D0%BF
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D1%8C%D1%82%D0%BE%D0%BD,_%D0%A4%D1%80%D1%8D%D0%BD%D1%81%D0%B8%D1%81
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D1%8C%D1%82%D0%BE%D0%BD,_%D0%A4%D1%80%D1%8D%D0%BD%D1%81%D0%B8%D1%81
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%80%D0%B2%D0%B8%D0%BD,_%D0%A7%D0%B0%D1%80%D0%BB%D1%8C%D0%B7
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%86%D0%B8%D1%81%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D1%8F
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%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%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
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

DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

TaKHNX CBHHeﬁ, 10 3asgaBJICHHUAM I/ICCJ'IeIlOBaTeJ'ICI\/'I,f BO3MOXXHOCTb BHU3YaJIbHOI'O Ha6J’I}OIlCHI/I}I 3a
Pa3BUTHCM TKaHeu IIpu I€peCcaiKe CTBOJIOBLIX KJICTOK.

Ilepenacenenue
TUTAHETHI.

ITepenacenenne — By geMorpauyeckoro Kpusnca, KOTOPbIH XapakTepusyeTcs

M30BITKOM HaceJICHHS 110 OTHOILLICHHUIO K CPEACTBAM CYIECTBOBaHUs (HEXBATKa PECYPCOB LIS
MOJIEP )KaHHS THTHEHNYECKUX HOPM JKH3HH) WIN U30BITKOM HACEJICHUsI [0 OTHOILIEHHUIO K CIIPOCY Ha
pabouyro cuiy.

[lepenacenenne — OTHOCHUTENIBLHOE MOHSITHE, 3aBUCSAIIIEE OT PECYpPCHOM 0a3bl U ypOBHS
9KOHOMHUYECKOT'0 Pa3BUTHsI TEPPUTOPUH NPOXKMBAHKSI JAHHOTO HACEJICHUS, a TAKKEe BKJIIOYACT B CEOs
OLICHKY BO3MOXKHOCTEH ITOITOJHEHHUS U PACIINPEHIS HCTOYHHKOB CPEICTB CYIIECTBOBAHUSL.

VYrpo3a nepeHaceeHus OLICHUBACTCS Pa3INYHBIMI METOAAaMH (HIKE IIPHUBEICHB! YIPOILEHHbIC
TIPHMEPHI OIIEHOK, 63 yuéra 6e3paboTHIIbI U YPOBHS JKU3HH):

IPOCTasi OLCHKA: OTHOIICHNE KOJINYESCTBA HACEIICHHS K IUIOLIAIM TEPPUTOPHH (IIOBEPXHOCTH
HOYBBI), Ha KOTOPOH OHO MPOXKMBACT (CM. INIOTHOCTh HACEIICHHS);

pereHepaTHBHAsI OLIEHKA: OTHOIICHHE TEMIIa TIOTPEeOICHHS IIMIIEBBIX PECYPCOB JAHHOTO HACETICHUS K
TEMITy BO30OHOBJICHUS 9THX XK€ CAMBIX PECYPCOB, C BEIYETOM TOT'O KOJIMUECTBA PECYPCOB, KOTOPOE
HYKHO JUUISl TTOJ/IEPKAaHUsI 9KOCUCTEMBI U pETeHEPaTUBHONW CHCTEMBI IPUPOIBI (TEOPETUUECKH, B
COOTBETCTBHH C TaKOH MMO3ULIMEH TIepeHaceneHrneM Oy/eT SBISThCS HacelleHne 3eMin Ooiiee

25 MJIp/1 4eNnoBeK);

OLICHKA 110 BO3MOYKHOCTSIM PACIIUPEHHMS: OLIEHUBAETCS OTHOIIEHHEM TEMIIa POCTa YUCICHHOCTH
HACEJICHHS K TEMITy Iporpecca (3KOHOMHIECKOTO, COLMAIFHOTO | T. J1.), KOTOPEI oOecrieunBaeT
BO3MOXKHOCTH IOSIBIICHHS] HOBBIX HCTOYHHKOB M IOTEHINAJ PACILIMPEHHS PeCypCHOi 0a3kbl.
[posiBisieTcst B CONMATEHO-9KOHOMUYECKHX NPOTHBOPEUHSIX M KOH(IMKTAX: TaAeHHE YPOBHS )KU3HU
OOJBIIMHCTBA HACEIICHHs1, BRICOKUH YPOBEHb 0e3pabOTHIIBI, TOJIO, BOHHBI

T'nob6ansHoe
[IOTEIIEHHE
KJIIMATa.

I';06abHOE NOTENIeHHe — MOBBILIECHUE CPEAHEN TEMIIEPATYPhI KIMMATUIECKON CUCTEMBI 3EMIIU.
Haunnas ¢ 1970-x ronos kak MEHUMYM 90 % 5Hepruu NoTeNIeHNs: aKKyMYJIHPYETCS B OKEaHe.
HecmoTps Ha TOMUHUPYONTYO POJIh OKEaHa B HAKOIUICHUH TEIIa, TEPMUH 2100a1bHOe
nomenJieHue 4acTo UCTIONb3YeTCs Isl 0003HAYEHUS pOCTa CPEeIHEN TeMIepaTyphl BO3yXa y
MOBEPXHOCTHU CYIITH M OKEaHa.

C navana XX cronetusi cpeHss TeMneparypa Bo3nyxa Bo3pocia Ha 0,74 °C, npiuMepHO JBe TpeTH
npuxojstcs Ha nepuof nocie 1980 rona. Kaxxnoe n3 mocnenHux Tpéx aecsTuieTuii ObUIo Teriee
MpenbIIyIIero, TeMepaTypa Bo3ayxa Oblia BhIIIE, YeM B JIF00O0E MPEIIeCTBYIONIEE JECITUIIETHE,
HaunHas ¢ 1850 roma.

BeposTHas BenmauHa BO3SMOXKHOTO pOCTa TEMIIEPaTyphl Ha MpoTsoKkeHHH X XI Beka Ha OCHOBE
KIIMMaTuaeckux Mogerneit cocraBut 0,3—1,7 °C s MUHUMAaIBHOTO CLIEHAPHUS SMUCCHH; 2,6—

4,8 °C mns cueHapusi MAaKCHMAIBHOM AIMHICCHH.

M3MmeHeHre KIrMaTa | ero IMOCIEeICTBHI B Pa3HBIX PETHOHAX MEpa OyIyT pa3IHdHBIMH.
PesynbraTamu pocta r700ambHOM TEMIIEpaTypPHI SIBITIOTCS IMTOBBIIIICHUE YPOBHS MOPSI, U3MEHCHUE
KOJIMYECTBA M XapaKTepa 0CaJIKOB, YBEIUIECHHUE MyCTHIHb.

ITorennienne cuiibHEee BCEro MPOSIBIsAETCA B APKTHKE, OHO IPUBOIUT K

OTCTYIUICHUIO JIETHUKOB, BEYHOW MEP3JIOTHI U MOPCKUX JILJIOB. TeMIeparypa ciiosi BEYHOW MEP3JIOThI
B Apktuke 3a 50 et nossicunach ¢ —10 mo —5 rpamycos. [Tomanp MOBEPXHOCTH apKTHUECKHUX
npa0B ¢ 1970 mo 2002 ron yMeHbIIMIACH IpUMEPHO Ha 25 %, a X TOJIIKWHA yMeHbITMWIach Ha 1,3 M,
MIPUMEPHO BIIBOE.

K npyrum mocneAcTBUAM MOTEIUICHUS OTHOCSTCS: YBEIUYEHUE YaCTOTHI SKCTPEMATBHBIX TIOTOTHBIX
SIBIICHHUI, BKJIFOYAs BOJHEI XKaphl, 3aCyXH U JINBHU; OKUCIICHUE OKeaHa; BBIMUPAaHUE OMOJIOTHIESCKIX
BUIOB M3-32 H3MEHEHHS TEMIIEPATYpHOTrO pexrmMa. K BasKHBIM JIJIS 4eIIOBEUECTBA OCICACTBHIM
OTHOCHTCS YTP03a IMPOIOBOIBCTBEHHOH 0€30TTaCHOCTH M3-3a HETaTUBHOTO BIMSHUS HA YPOXKAHHOCTH
(ocobenno B A3un 1 A(pHKe) U TOTEepsl MECT OOUTaHUS JTFOICH H3-3a MMOBBITIICHUS YPOBHSI MOPSL.

B mepcriektuBe riiodanbHOE MOTEIUICHHE MOXKET 3aIyCTUTh HEOOPATUMBIH MEXaHU3M
BBICBOOOIKICHHS YIIICKHUCIIOT0 ra3a u3 MUpoBoro okeana (rae ero B 50-100 pa3 Gosblie, 4eM B
aTMocdepe 3eMiin) U HAPYIICHHBIX SKOCHCTEM M MPUBECTH K BOBHUKHOBEHHUIO MAPHUKOBOTO
a¢dekTa kak Ha Benepe.

[TonuTrka MPOTUBOACHUCTBUS TTI00ATFHOMY TOTEIJIEHHUIO BKJIFOYAET €r0 CMATYEHHUE 32 CUET
COKpAIllEHUs] IMUCCHUY TTAPHUKOBBIX T'a30B, a TAKXKE aJIaNTAIMIO K €T0 BO37eicTBr0. B Oyaymiem, o
MHCHHIO HEKOTOPBIX, CTAHET BO3MOXKHOW reontkeHepus. [lonasnsroniee OOIBITMHCTBO CTPAH MEpa
yuactByeT B PamouHoii konBeHmu OOH 1o u3MeHeHuo Kiaumara. ¥ YaCTHUKM KOHBEHLIUU Ha
MEXYHAPOIHBIX IIEPETOBOPAX pa3padaThIBAIOT MEPhEI CMATYCHHS U ananTanui. OHU COTIACHIIHCH C
HEOOXOTUMOCTHIO TIIYOOKOTO COKPAIICHHUS SMUCCHU C [IEJBI0 OTPAHUYCHUS TII00aIBHOTO
noremieHus peanuunoi 2,0 °C.

CoracHo JoknazaM, onmyonukoBanHeM B 2011 roxy IIporpammoiit OOH 1o okpysxatoineit cpene n
MextyHapOIHBIM 3HEPTeTUYECKUM areHTCTBOM, NpeAnpuHsaTeie B XXI cTojeTun ycuius no
CHWYKCHHIO SMUCCHH, UCXOJIS U3 1IN OTPAaHUYNTh NoTerieHne Benuanaoi 2,0 °C, ObLn
HeaJIeKBaTHBIMHU.

B 2000—2010 rozmax sMuccus mapHUKOBBIX Ta30B yBeJIM4YuBanach Ha 2,2 % B roa. B 1970—2000
poct coctapisia 1,3 % B rog.
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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%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
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%BC%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BD%D0%B2%D0%B5%D0%BD%D1%86%D0%B8%D1%8F_%D0%9E%D0%9E%D0%9D_%D0%BE%D0%B1_%D0%B8%D0%B7%D0%BC%D0%B5%D0%BD%D0%B5%D0%BD%D0%B8%D0%B8_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82%D0%B0

DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

BBHIy HHEPIIHOHHOCTH KIMMATHIECKON CHCTEMBI, AaKe MMOCIIC MPEKPAICHUST aHTPOIIOTCHHOTO
BO3J€eHcTBUSA Hen30exHo noremienue emgé na 0,6 °C.

XuMH4yecKkoe
3arpsi3HEHUE
cpenpbl.

3arpsisHenne atMocdepbl 3eMIN — IPHHECEHUE B aTMOC(EPHBIA BO3IyX HOBBIX, HEXapaKTEPHBIX
JUISL Hero0 (PU3NYECKHUX, XUMHYECKUX U OMOJIOTHYECKHX BEILECTB MM N3MEHEHHE HX €CTECTBCHHON
KOHIIEHTpAIUH.

CornacHo naHHeIM BeemupHoii opranusamnuu 3apasooxpanenus (BO3) 3a 2014 ron, exerogHo B
MHpE MPUMEPHO 3,7 MUJUIMOHOB YEJIOBEK YMUPAET U3-3a 3arpsi3HEHUs aTMOC(EPHOTo BO3ayXa.
OO0111ee KOJINYECTBO CMEPTEH, CBA3aHHBIX C BO3JICUCTBHEM 3arpsi3HEHHOTO BO3/1yXa KaK B
MOMEIIECHUSX, TaK U B aTMOc(epe, T0CTUraeT 7 MIJUTMOHOB B ToJ1. ITo naHHEIM MeXayHapoaHOro
areHTCTBa N0 M3y4deHnto paka BO3, 3arpsa3HeHue Bo3ayxa sSBISETCS TIIaBHOM IPUINHOM
BO3HHMKHOBEHHS OHKOJIOTHYeCKUX 3a00neBanuid. [1o maHHBIM ydeHBIX Texacckoro yHMBEpCHTETA B
Octure (CIIIA) rino6anpHOE 3arpsi3HEHNE BO3yXa COKpAIIaeT MPOJODKUTEIFHOCTD KU3HI
YeJIOBeKa B CPEHEM Ha OJIMH T'OJl

ITo ucToyHKKaM 3arpsA3HEHUS: €CTECTBEHHOE U aHTPOTIOTE€HHOE.

[To xapakTepy 3arps3HeHHs: aTMOC(EPHI:

@usuueckoe — MexaHn4ecKoe (IbUIb, TBEPAbIC YaCTHIIB), PAANOAKTHBHOE (PaJIMOAKTHBHOE
U3TY4E€HUE U U30TOIBI), AIEKTPOMArHUTHOE(PA3INYHbIE BUABI JIEKTPOMAarHUTHBIX BOJIH, B TOM
YHCJIe PaIMOBOJIHBI), IIYMOBOE (pa3JIMYHbIe TPOMKHE 3BYKH U HU3KOYaCTOTHbIE KoJieOaHus) U
TEIJIOBOE 3arps3HeHKe (HarpuMmep, BEIOPOCH TEIIIOro BO3AyXa U T. II.)

Xumuueckoe — 3arpA3HEHNE ra3000pa3HBIMH BEIIECTBAMU H a3po30iisiMH. Ha ceropnsmiamii neHp
OCHOBHBIC XMMHUECKHE 3arPA3HUTENIN aTMOC(HEPHOTO BO3LyXa 3T0: okcHy yriaepoaa (IV), okcuzap
a30Ta, IUOKCHU CEPBI, YTIIEBOJOPOIBI, allbJICTUIBI, TKETbIC

merawiel (Pb, Cu, Zn, Cd, Cr), aMMuak, mbuib ¥ paJilOaKTHBHBIC H30TOIIBI

buonocuueckoe — B OCHOBHOM 3arpsisHEHNE MUKpOOHO mpuposl. Hanpumep, 3arps3HeHne
BO3JlyXa BEereTaTHBHBIMU (popMaMu H criopamu OakTepHii U rpuOOB, BUPYCaMH, a TAKXKe

UX TOKCHHaMHM U MPOIYKTaMH JKU3HEAEATEIIEHOCTH.

B wmensix OopwOBI ¢ 3arps3HeHHeM aTMoc(epbl, U B YAaCTHOCTH C IIEJbI0 YMEHBIIEHHs BbIOpoca
YIJIEKUCIIOTO ra3a MHOruMu cTpanamu B 1997 rony Obut noanucan KHoTckuid mpoToKoJI.

IIpobnema
COKpAIllEHUS
3aI1acoB IIPECHOM
BOJIBI.

IIpécnasi Boqa — npoTHBOIOJIOKHOCTH MOPCKOM BOJIBI, OXBATHIBAET Ty 4acCTh

JIOCTYITHOH BOJIBI3eMIIH, B KOTOPOII COJIM COAEPKaTCsl B MUHUMANBHBIX KOJHYECTBAX.

Bona, conénocts kotopoit He npesbiiiaeT 0,1 %o, Jaxke B popMe mapa UiM JibAa, Ha3bIBAETCs
npecHoi. JlensHbie MaccuBHI (K IprMepy aiicOepri) B MOJSPHBIX PETHOHAX M JICIHUKH COAEpKaT B
ce0e HanOONBIIYIO YacTh MTPECHOH BoAb! 3emir. [loMuMo 3TOTO0, ITpecHast BOAa CYIIECTBYET B

peKax, pyubsx, MOJ3EMHBIX BOJIaX, IPECHBIX 03€pax, a Takke B oonakax. [1o pazHeIM mogcuéram
JIOJIS TIPECHON BOABI B 00IIIEM KOJIMYECTBE BOJBI Ha 3emiie cocTaBiser 2,5—3 %.

Oxomo 85—90 % 3amacoB mpecHOU BOJBI COJCPIKUTCS B BUIE JIBAA.

B cBs131 ¢ pacnmpsOIIMMCs 3arps3HEHUEM HCTOYHUKOB BOJIBI, POCTOM HAaCEJIEHHs, OCBOCHUEM
HOBBIX TEPPUTOPHH BCTAET 3a7ja4ya UCKYCCTBEHHOT'O TIOIY4EHHUS IPECHOM BO/BI. DTOTO JOCTHUTAIOT:
OTIPpECHEHNEM MOPCKOM BOJIBI, B TOM YHCIIE COJIHEUHBIM ONPECHEHHEM;

KOHJIeHCalnel BOISHBIX IapOB U3 BO3/AYXa, C UCTIONB30BaHHEM TTyOMHHOM MOPCKOH BOJIBI;
KOHJIeHCalnell BOASHOTO Mapa B CYTOYHBIX aKKyMYJIATOpaX X0JI0/1a, B YACTHOCTH — €CTECTBEHHOIO
MIPOMCXOXKACHUS, TAKUX KaK MeIephl B MPUOPEKHBIX CKalax.

[Nocnennuii criocod co3naér orpoMHbIe IPUPOIHBIE 3aI1achl IIPECHOM BOIBI B IPHOPEKHBIX paifoHax
psiza cTpaH, KOTOpble ObUTH 0OHApYKeHBI HelaBHO. [1macThl ¢ mpecHO# BO10M MHOTAA YXOIIT

IOl MOPCKOE JTHO, @ Yepe3 TPEIIMHbI B HETPOHNUIIAEMBIX CJIOSX OBIOT MPECHBIE KIIIOYH.

CTOMMOCTB IPECHOHN BO/IBI CTAHOBUTCS TAKOH BBICOKOH, UTO Ha4YaT BBIIYCK XOJIOAMIBHBIX
YCTaHOBOK, ITOJIy9aIOMINX BOY M3 BIAXKHOTO BO3/1yXa METOIOM KOHIECHCAIIUH.

Pacnpenenenue npecHoi BOABI IO 3eMHOMY 1Iapy KpaiiHe HepaBHOMepHO. B EBpornie u A3uu, rae
npoxuBaeT 70 % HaceleHHs] MUpa, COCPEIOTOUYCHO JIUITH 39 % peyHbIX BOJI.

Poccus o pecypcaM MOBEpXHOCTHBIX BOJ 3aHUMAaeT BeAyIllee MECTO B MUpe. TOJIBKO B YHUKATIBHOM
o3epe baiikan cocpenorouero okoio 20 % MHPOBBIX 3amacoB 03EpHOI MpecHoi BoibI 1 Ooiiee 80 %
3amacoB Poccuu. I1pu o0miem 06béme 23,6 ThiC. KM B 03€pe €XKETOJHO BOCIIPOU3BOIUTCS OKOJI0 60
KM? PEeJIKOH M0 YMCTOTE MPUPOTHON BOJBI.

ITo nanasiM OOH nHa Hauvano 2000-x rogoB 6oxee 1,2 Mipa J0aeH KUBYT B YCIOBHUSIX TIOCTOSITHHOTO
nedumra mpecHOl BOJBI, OKOJIO 2 MIIpA CTpamaloT oT Hero peryisipHo. K cepeamne XXI Beka
YHCIIEHHOCTh JKUBYIIMX TPH TMOCTOSHHOW HEXBAaTKE BOJBI NPEBBICHT 4 MIpJ deloBeK. B Takoii
CUTyallUld HEKOTOPBIE OJKCIEPTHl TOBOPAT O TOM, 4YTO IJIaBHOE MpeuMmymectso Poccun Ha
JIONTOCPOUYHYIO NEPCHEKTUBY — BOJHBIE PECYPCHI, a MPOU3BOJCTBO BOJOEMKON MPOTYKIIMU MOXKET
CTaTh JOMHHHUPYIOUIMM HalpaBJICHHEM Pa3BUTHsI POCCUICKOI SKOHOMUKH.

Cokparienue
OMOJIOTUIECKOTO
pazHooOpazusl.

Buopa3nooopa3zue (6uosornyeckoe pasHoodpasue) — pazHooOpasue KU3HU BO BeeX €€
MIPOSIBIICHUSX, a4 TAKXKE IMOKA3aTelh CI0KHOCTH OHOJIOTHYECKOW CUCTEMBI, Pa3HOKAUYECTBEHHOCTH €&
KOMITOHEHTOB. Taroke 1o 6MopazHoo0pa3reM MOHUMAIOT pasHooOpa3re Ha TPEX YPOBHSIX
OpraHU3aIliK: TeHETHYECKOE pasHoobpasme(pasHoobpasre reHoB 1 MX BApHAHTOB — AJUIEIIeH),
BUIOBOE pa3HOOOpasue (pasHooOpas3ue BUIOB B SKOCHUCTEMAX) M, HAKOHEI], YKOCHCTEMHOE
pazHooOpas3me, TO eCTh Pa3HOOOpa3ue CaMUX IKOCUCTEM.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

OcHOBHBIE HAyYHBIC KOHIICTIIINHA OMOpa3HOo00pa3us ObUIA CHOPMYIMPOBAHEI JIMIIH B cepearae XX
BEKa, YTO HANPSIMYIO CBSI3aHO C Pa3BUTHEM KOJMYECTBEHHBIX METOJI0OB B OMOJIOTHH.

Hcue3zHoBeHNEe GMOIOTMYECKHUX BUJIOB SIBJISAETCS HOPMAJIBHBIM IIPOLIECCOM PAa3BUTHSI )KU3HHU Ha
3emie. B npouecce 3BOMONUE HEOJHOKPATHO IIPOUCXOUIIO MACCOBOE BEIMUPAHHUE BUIOB.
IIprMepoM MOXKET CITyKUTh IEPMCKOE BEIMUpaHUE, IPUBEIIee K HCUS3HOBEHUIO BCEX TPUIIOOUTOB.
Haunnas ¢ XVII Bexka 0CHOBHBIM (PaKTOPOM YCKOPEHHUSI BHIMUPAHHUSI CTaIa XO3SIHCTBEHHAS
JIESITeTbHOCT YEJIOBEKa, 3a 3TOT nepuo; ucuesno 120 BumaoB amdubuii, 94 Buna nruil, 63 Buna
MIIEKOIIUTAIOMMX. B 00meM mrane mpuaiHAMU CHIDKCHUS pa3sHOOOpa3Hs CITyKaT: pacTyIiee
MoTpeOIIeHHE PecypcoB, MpeHeOPESKUTETHHOE OTHOIIIEHHE K BUIAM U 9KOCHCTEMaM, HeIOCTaTOYHO
MIPOJYMaHHAas TOCYyIapCTBEHHAS MTOJUTHKA B OOJIACTH SKCILTyaTaI[lH IPUPOIHBIX PECYypPCOB,
HETIOHNMAaHNE 3HAYNMOCTH OMOIOTHIECKOTO pa3Ho00pas3ws U POCT YHCICHHOCTH HACEICHUS 3EMITH.
[IprumHaMy HCYE3HOBEHUS OTIENBHBIX BHIOB OOBIYHO SBIAIOTCS HAPYIICHUE MECTOOOUTAHUS U
ype3MepHas 100bIua. B cBsi3u ¢ pa3pylieHreM SKOCUCTEM YrKe MTOTHOJIN MHOTHE COTHHU BHIIOB
pacteHuii u xuBoTHBIX. ITo manHEIM BeeMupHoro coro3a oxpansl mpuposl, ¢ 1600 roxa ucuesno
844 una pactenuii u xuBoTHBIX 'Y, OT upe3mMepHOIl J0OBIUM CTPAIAKOT MPOMBICIIOBBIE KHUBOTHBIE,
0CcOOEHHO Te, KOTOPbIE BBICOKO LICHATCS Ha MEKAYHapoaHOM phiHKe. [lox yrpo3oit HaxosTces
peaKue BUIbI, 00J1aJaloNue KOJIEKIIMOHHOM IEHHOCTBIO, @ TAK)Ke HEJIETaIbHO HCIOJIb3yeMbIe B
«TpaJUIMOHHON KUTAalCKOM MeUIHE». BOIBIIMHCTBO BUIOB KPYITHBIX HA3€MHBIX KUBOTHBIX
(KpymHBIE KONBITHBIE, KOIIAYbH, CIIOHBI, HOCOPOTH U IPYTHE )KUBOTHEIE, 4eil Bec mpeBbimaet 20 Kr)
COXPaHIIUCH TOJIBKO HA OXPAHSIEMBIX TEPPUTOPHAX (B 3aII0BEHUKAX, HAITMOHAIBHBIX MapKaXx).

K yucny apyrux npu4uH OTHOCATCS: BIMSIHME CO CTOPOHBI HHTPOLYLIMPOBAHHBIX BUJIOB, YXYIIECHUE
KOPMOBO 0a3bl, IIeJICHANIPABICHHOS YHIUYTOXCHHUE C LENBI0 3allIUTHI CEILCKOTO XO3IUCTBA U
TIPOMBICIIOBBIX OOBEKTOB.

ITo oueHkaM 3amaJHBIX YYEHBIX, B IOCJIEIHUE TOJbI IO YTPO30il HCUE3HOBEHUSI HaxoauTes 33,5
TBIC. BU/I0B pacTeHuit (14 % u3BecTHBIX BUAOB). 2/3 BUIOB NTHI U3 9,6 THICSY, OOMTAIOIINX HA
3emiie, IepEKUBAIOT CHIDKEHUE YUCICHHOCTH. 11 % Bcex BUIOB MTHUI] M MIEKOTTUTAIOIINUX
HaXOJIATCS MO yIrpo30i ucue3HoBeHUs U emé 14 % HaxomsTcs Ha MyTH K BBIMHUPAHUIO, €CIIU
CYILIECTBYIOIIUE TEHACHIINH OYAyT nmpoaonkathes. 30 % u3 24 ThIC. BUIOB PhIO TAK)KE HAXOIATCS
1oz yrpo3oii BeiMupanusal?%l, Vuensle amepukaackoro YHuBepcuTera JpIOKa CUUTAIOT, 9YTO MHUP B
XXI Beke CTOUT Ha IPaHy LIECTOrO BHIMUPAHUS BUJOB PACTEHUM U KUBOTHBIX, a IEATENBHOCTh
yenoBeka B 1000 pa3 ycKopsieT 3TOT npoLecc.

Penkue Buabl

(ropE! 1 payHBL
Kpachsbie kauru.

Kpacnast kHiira — aHHOTHPOBAHHBIN CIICOK PEIKUX U HAXOIAIIMXCS O YTPO30il HCUE3HOBEHUS
WM MCUE3HYBIINX KUBOTHBIX, PACTEHUH U TPHOOB.

KpacHast kHura SBII€TCSI OCHOBHBIM JJOKYMEHTOM, B KOTOPOM 000OIIEHBI MaTEpPHAIIBI O
COBPEMEHHOM COCTOSIHUH PEIKHX W HaXOAAIINXCS TOJ YTPO30H HCUE3HOBEHHSI BUIOB PACTCHUH U
JKHUBOTHBIX, HA OCHOBAaHWHU KOTOPBIX ITPOBOANTCA Pa3padOTKa HAYYHBIX U IIPAKTHYECKHUX Mep,
HaIlpaBJIEHHBIX Ha UX 0XpaHy, BOCIIPOU3BOICTBO U PALMOHAIBHOE UCTIONb30BaHHE.

B KpacHyto KHUT'Y 3aHOCAT BHJBI PACTEHHH U )KHUBOTHBIX, KOTOPBIE IIOCTOSIHHO MJIM BPEMEHHO
pactyt, 160 OOUTAIOT B €CTECTBEHHBIX YCIOBUAX Ha OMPEeIEHHON TEpPUTOPUHI
(TIpenMyIIeCTBEHHO TEPPUTOPUH OTAEIBHO B3STOH CTPAHBI), M HAXOIATCS O] yIPO30H
WCYEe3HOBEHMSI. BB )KUBOTHBIX U PACTEHUH, 3aHECEHHBIE B KpacHYI0 KHUTY, TTO/IIEXAT 0CO00i
OXpaHe Ha BCE OTIEJIbHOM B34TOI TEPPUTOPUHU, KOTOPYIO OXBAThIBAET KOHKPETHOE U3/IaHUE
KpacHoii kauru.

Kpachble kKHUTH OBIBAIOT PA3IMYHOTO YPOBHS — MEXyHapOIHbIE, HAIIMOHAIbHBIC M PETHOHAIbHEIE.
MesxayHapoaHsIi coto3 oxpasbl mpupoas! (MCOI) B 1948 roxy o0beAWHIIT M BO3TIIABIIT PaOOTHI
10 OXpaHe KMBOH MPUPOJIBI TOCYJaPCTBEHHBIX, HAYYHBIX U OOIIECTBEHHBIX OpraHU3aLnii B
OonpmuHCTBE cTpaH Mupa. B 1949 roxy B umcie MepBHIX €ro pelieHui ObUIO CO30aHne
noctostHaol Komuccuu no pedxum éudam (auri. Species Survival Commission). E€ 3aiauamu ObL10
W3y4eHHE COCTOSHUS PEAKHX BHJIOB PACTEHHH U )KHBOTHBIX, HAXOISIIUXCS O YTPO30ii
HCUE3HOBEHHS, IPOBEJICHNE pa3pabOTKH U MOATOTOBKH MPOEKTOB MEXIYHAPOIHBIX U
MEKHAIMOHAJIBHBIX KOHBEHIIMI U JIOTOBOPOB, COCTABJICHHE KaJaCTPOB MOJAOOHBIX BU/IOB U
BBIpab0OTKa COOTBETCTBYIOIINX PEKOMEHIAINH M0 X JaJbHEUIIIeH oXpaHe.

OcHoBHO 11e71610 KoMuccuu 6110 CO3/[aHrie BCEMUPHOTO aHHOTHPOBAHHOTO CITUCKa (KazacTpa)
JKUBOTHBIX, KOTOPBIM IO TEM WJIM UHBIM NIPUYUHAM YIpOKaeT BeIMUpaHue. [Ipencenarens
Komuccuu ITurep CKOTT NpeAsoKui Ha3BaTh AaHHbIH crincok KpacHoii kuuroii (anri. Red Data
Book) asst Toro, 4ToObI MpUIATh eMy EMKOE 3HAYCHHE, TAK KaK KPaCHBIH LIBET CHMBOJIU3HPYET cO00i
TaKxke cpeu npodero u onacHocts. Kpacuyro kaury MCOII yacTto Ha3biBatoT MeakIyHapOXHOMH
KPacHOil KHUTOii. /laHHOE Ha3BaHNE UCIOIb30BANIOCh B OTE€UECTBEHHON HayUHO-IOMYJIIPHOI
muteparype Bpemén CCCP.

Ocobo
OXpaHseMble
HPUPOJHBIC
TEPPUTOPHUH.
Brocdepusie
pe3epBaThL.

Oco00 oxpansiembie npupoaHbie Teppuropuu (QOIIT) — yyacTku 3eMiy, BOAHON OBEPXHOCTH
Y BO3AYIIHOT'O MIPOCTPAHCTBA HAJ HUMHU, TJIE PaCIoNIararoTCs MPUPOIHBIE KOMIUIEKCH 1 0OBEKTHI,
KOTOpPBIE HMEIOT 0C000€ MPUPOI00XPAHHOE, HAYIHOE, KyIbTYPHOE, ICTETHIECKOE, PEKPEAHOHHOE 1
037I0pPOBUTEIHLHOE 3HAUYEHUE, KOTOPHIE H3BATHI PEIICHUSIMH OPTaHOB TOCYAAPCTBEHHOM BIACTH
MOJIHOCTHIO MJTH YaCTUYHO U3 XO3SIMCTBEHHOTO MCTIONB30BAHUS U JUISI KOTOPHIX YCTAHOBJICH PEXKUM
oco6oii oxpanbsl C yaetom ocobenHoctelt pexxuma OOIIT u cTaTyca HaXOASIUXCS HA HUX
MIPUPOIOOXPAHHBIX YUPEXKISHUHN pa3sIUIarOTCsl CIEAYIONTNE KaTerOPUN YKa3aHHBIX TEPPUTOPHIA:
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%BE%D0%B2%D0%BE%D0%B5_%D0%BF%D0%B5%D1%80%D0%BC%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D1%8B%D0%BC%D0%B8%D1%80%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%BD%D0%B0%D1%81%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%81%D1%82%D0%BE%D0%BE%D0%B1%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%81%D0%BE%D1%8E%D0%B7_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D1%8B_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%B8%D0%B5#cite_note-:0-20
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%B8%D0%B5#cite_note-:1-21
https://ru.wikipedia.org/wiki/%D0%A3%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82_%D0%94%D1%8C%D1%8E%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%BC%D0%B8%D1%80%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B8%D0%B1%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%81%D0%BE%D1%8E%D0%B7_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D1%8B_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/1948_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/1949_%D0%B3%D0%BE%D0%B4
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%A1%D0%BA%D0%BE%D1%82%D1%82,_%D0%9F%D0%B8%D1%82%D0%B5%D1%80
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

DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

TocymapcTBeHHBIC IPUPOIHBIEC 3ATIOBETHUKH (B TOM YHcIie OnocdepHbIe)

HanuonansHele napku

IIpupoansie napku

T'ocynapcTBeHHBIE IPUPOAHBIE 3aKA3HUKU

[TamMsATHUKY TPUPOABI

Jlenaponoruyeckre napku U 60TaHUIECKHE CaJibl

JleueOHO-03/10pOBUTEIBHBIE MECTHOCTH U KYPOPTBL.

Tepputopun TpagUIHOHHOTO IIPUPOIOIOIb30BAHUS

IIpaButensctBo Poccuiickoit @enepanyiy, COOTBETCTBYIOIINE OPraHbl HCIOJHUTEIBHOM BIaCTH
cyopextoB Poccuiickoit enepannu, opraHbl MECTHOTO CaMOYIIPABICHUS MOTYT YCTaHABIUBATh U
MHBIE KaTeropuu 0co00 OXpaHAEMBIX IPUPOAHBIX TEPPUTOPUIL (TEPPUTOPHH, HA KOTOPBIX HAXOISATCS
MaMSATHAKHU CaJ0BO-TIAPKOBOT'O HCKYCCTBA, OXPAHsAEMbIe OEpPEroBbIC JIMHUH, OXPAHAEMbIC PEIHBIC
CHCTEMBI, OXpaHsieMble IPUPOIHBIE JIAHAIAPTHI, OMOJIOrHYEeCKUE CTAHIIMH, MUKPO3aIlOBEJHUKU U
JpyTHE).

Hexotopsie OOIIT otHOcsTCS K 00BbeKkTaM BeemupHoro npupoanoro Hacieaus. ['ocynapcTsa, Ha
TEPPUTOPUH KOTOPBIX PACIIOJIOKEHBI 00beKTH BecemupHoro Hacienus, OepyT Ha ceOst 00s13aTeNnbCTBa
1o ux coxpanenuro. Ha reppuropun Poccuiickoit @enepannn HaXoIuTcsl OAMHHAANATH 0OBEKTOB
Bcemupnoro npupoaHoro Hacienus: B coctaB Haxonsamuxcsa Ha TeppuTopun Poccun onnHHaaTu
00BeKTOB BecemupHOTO IprpofHOTO Hachenust BXOAAT 13 3armoBefTHUKOB, 7 HAIIMOHAIBHBIX MAPKOB,
3 (enepanpHBIX 3aKa3HUKA, HECKOJIBKO MTAMATHUKOB IPUPOABI U Oy(epHBIE 30HbI 3a1I0BEAHUKOB!
«[leBctBennsie eca Komm» (Ileqopo-Mierackuii 3amoBefHUK U HaIMOHANBHBINA apk «HOTIIBaY);
«O3epo baiikamy (3amoBennuku baiikansckuit, baprysuackwuii, baiikano-JIeHckuil, HaIMOHANBEHBIC
napku [pubaiikansckuii, 3abakikanbckuii 1 TyHKUHCKHN (YaCTHYHO),

3aka3Huku Kabauckuii 1 OpOIuXUHCKHIA);

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

«3omnoTsie Topel Antas» (Anraiickuii u KaTyHckuii 3ar1oBeTHUKH);

«3anagnasiit Kaskasy» (KaBkasckuii rocyaapcTBeHHBIN 3an10BeTHUK, COUMHCKUI HAaI[MOHATBHBIN

napk, [Tpuponusrit napk bonbmioit Txau, namstHiku npupoast «Xpebet byiinblity, «BepxoBbe pexu
[Mumay, «Bepxosse pek [Tmexa u [imexamixay; a Takke 9acth 0ydepHoit 30Hp1 KaBka3ckoro
3aroBeIHUKA, IPOXOAAIIasl BAOJb €0 CEBEPHOT0 M CEBEPO-3aMagHoro kpas (mupuHa 1 km));
«Uentpanbupiii CuxoT3-AnunHb) (CUXOT3- ANTMHCKUI 3aTI0BETHHK);

«OctpoB Bpanrens» (3amoBeanuk «OctpoB Bpanres»);

«Yocynypckas komnoBuHay (YOCyHypcKas KOTJIIOBHHA (3aII0BEHIK));

«[Inato ITyropanay (IlyropaHckuii 3aOBEAHHUK);

«Jlerckue cToNOB (HAIIMOHATBHEIHN Mapk «JIeHCKHE CTONIOBI»);

«JTanmmadter Jaypun» ([aypckuii 3a1I0BEIHNK ), JOIHMHA PEKU BUKHH.

Buocdépnbrii 3anoBénnuk, 6uochepHslii pezepBaT — 0co00 oxpaHseMas IPUPOHAS TEPPUTOPHS,
co3/1aBaeMasi ¢ IeJIbI0 COXpaHEeHUs IPUPOAHBIX 3KOCHUCTEM U TeHO(OHJalaHHOTO PErHOHA, H3yUeHUS
Y MOHHTOPHWHTA IPUPOJHON Cpeasl B HEM M Ha MPUMBIKAIONINX K HEMY TeppuTopusix. buocdepHsie
3aMOBEIHUKH CO3JIAIOTCSI Ha OCHOBAHMH MEXKIYHAPOIHBIX M HAIIMOHAJIBHBIX TIPOTPAMM O]
srugoit FOHECKO. Opranmzamus IOHECKO Brmounna B eAWHYIO BCEMUPHYIO CeTh 564
HallMOHAJILHBIX MPUPOAHBIX OMOC(EpHBIX 3aI0BETHUKOB.

MeTtoandeckrne MaTepHAIbl, OTPEACSISIONINE MPOLUEAYPY H KPUTEPUHU OLCHUBAHUS CHOPMHUPOBAHHOCTH KOMITCTCHIIUI
IIPH TPOBEICHIH MIPOMEKYTOYHON aTTeCTaIluN

Ha ocHOBe THNOBBIX 3aJaHW{ COCTaBISCTCA OIWH WM HECKOJIBKO BapuaHTOB paboTel. IlpoBepouHas pabota
pacriedaTbIBaeTcs o KOJHYECTBY CTYACHTOB.

3anmanwue 1 (TecT) MPOBOIUTCS MUCHMEHHO.

Bo Bpems nk3aMeHa CTYJIEHTHI PAacCaKUBAIOTCS 3a MapTy MO oJHOMY. [loiydaroT pacmedaTrky ¢ 3aJaHUSIMU U YHCThIC
JIUCTHI JJ11 YePHOBUKOB M OTBETOB.

CryaeHTaM 3amperaeTes 00IaThCs MeXIy CO00i, MOIb30BATHCS raKETaAMU, KOHCIICKTaMHU M YIYCOHUKAMHU.

Ha Beinonsenue tecra orsoaures 0,2 gaca.

3amanue 2 TpeOyeT nmpeaBapuTENbHON MOATOTOBKU CTYIGHTAMU MaTEPHUAaJIOB JJIsl COOOIICHUS W CO3JIaHUs MTPE3EHTAIINH
10 BEIOPAHHOW TEeMAaTHKE, BEITIOTHSIETCS] BO BPEMSI CAMOCTOSITEIBHOM pabOThI B TCUCHHE CEMECTpa.

Bamel, mony4eHHbIE CTYICHTOM Ha SK3aMEHE, CYMMHUPYIOTCS ¢ OaiaMu, HaOpaHHBIMH paHee B TEUCHUE ceMecTpa, U
MIEPEBOJISITCS B UTOTOBYIO OLIEHKY IO TUCLUIUIUHE.
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https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%B9_%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%B5%D0%B3%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BB%D0%B8%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%87%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%A0%D0%B5%D1%87%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%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BB%D0%B0%D0%BD%D0%B4%D1%88%D0%B0%D1%84%D1%82
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B5_%D0%BD%D0%B0%D1%81%D0%BB%D0%B5%D0%B4%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B2%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BB%D0%B5%D1%81%D0%B0_%D0%9A%D0%BE%D0%BC%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%87%D0%BE%D1%80%D0%BE-%D0%98%D0%BB%D1%8B%D1%87%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BF%D0%BE%D0%B2%D0%B5%D0%B4%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%AE%D0%B3%D1%8B%D0%B4%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%B7%D0%B5%D1%80%D0%BE_%D0%91%D0%B0%D0%B9%D0%BA%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B9%D0%BA%D0%B0%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BF%D0%BE%D0%B2%D0%B5%D0%B4%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B3%D1%83%D0%B7%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BF%D0%BE%D0%B2%D0%B5%D0%B4%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B9%D0%BA%D0%B0%D0%BB%D0%BE-%D0%9B%D0%B5%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BF%D0%BE%D0%B2%D0%B5%D0%B4%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%B1%D0%B0%D0%B9%D0%BA%D0%B0%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D0%BD%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B0%D1%80%D0%BA
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B1%D0%B0%D0%B9%D0%BA%D0%B0%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D0%BD%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B0%D1%80%D0%BA
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