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[naBa 1

BBELIEHWUE B bUOJ10I IO

1.1. BUOJIOTUA — OBJIACTb ECTECTBO3HAHUA,
KOMMJIEKC HAYYHbIX AUCLUNIIAH 0 XXU3HK
BO BCEX EE NNPOABJIEHUAX

TepmuH «Ouosorusi» (rped. bios — XusHb, logos — CJIOBO, yUueHue, Ha-
yka) npezsnoxeH B Hauasne XIX B. JK.-B. Jlamapkowm u I'. TpeBupanycom aid
0003HaueHNs HAYKH O )KMU3HU KaK 0COO0M IPUPOJHOM SBJIEHUH. 32 MUHYB-
mye 7iBa CTOJIeTHs OMOJIOTHsS Hpojiesiana IJIOZO0TBOPHBINA MyTh Pa3BUTHSL.
B HacrosIee BpeMs OHa IIpeZCTaBIsAeT KOMIUIEKC JUCIUIUINH. [IpeMeToM
M3y4eHHUs OHUX OCTAeTcs KU3Hb KaK SIBJIeHUe OKPYXXAIOIero Mupa, Apy-
TUX — MPOSIBJIEHUS )KU3HH HAa TOM WY MHOM YPOBHE OPraHHU3aluy WU B
TOM WJI THOM ee CerMeHTe, TO eCTh BCe JKMBOeE Ha IIJIaHeTe B ero KOHKpeT-
HOM NMPOCTPAHCTBEHHO-BpPeMEHHOM BOIJIOLIEHHH.

Kaxmast 6roiornyeckas JUCLUIIMHA XapaKTepU3yeTcsi MpeaMeToM HC-
cienoBaHus (MO3HAHUA), IPEUMYIIECTBEHHO HCII0Ib3YeMbIMI METOAAMH
Hay4YHOTO0 aHaJIM3a, UAesIMU 00Iero mopsaKa, opopMIeHHBIMU B BUJie
TEOPUl UM TUIIOTe3, 1 METOA0JIOrHYeCKUMHM MOAXOAAMH, OTPAXAIOIIH-
MM OTHOIIEHHE KCCIIe[oBaTeNs K IpeaiMeTy rmo3HaHus (tabam. 1.1).
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B aHIJ1043bI4HO# y4eOHOI IMTepaType Ha3bIBAIOT ellle 2 MEeTOZO0JIOTHYe-
CKUIX NIO/IX07ia, XapaKTepHbIe /I COBPeMeHHOI O6MOJIOrUY, — UHAYKTUBHBIH
¥ ZleAyKTUBHBIA. MHAYKTHBHBIN NOAX0A — 3TO 00001IeHNs, BbITEKaoNIue
U3 Pe3yJIbTaTOB U3y4eHUsl «4aCTHOCTeN»>. B eBpOIeicKoi HayKe OH CTaJl 10-
muHupymomumM ¢ XVII B., uto cBsA3aHo ¢ uMeHamu @. Bakona u Y. HeioToHa,
3aJI0XMBIIMMHU B OCHOBaHUe CHOPMYIUPOBAHHBIX UIMH 3aKOHOB Pe3yJIbTaThl
KOHKPETHBIX OIbITOB (CM. 3aKOH BCEMHUPHOTO TATOTeHUs — <«SA0JIOKO, yIaB-
nree ¢ s6JIOHU Ha TOJIOBY YYEeHOro»). JleAyKTHUBHBIN MO/XOJ| UCXOAUT U3
BO3MOXXHOCTH Mpe/ICKa3aTh «4aCTHOCTH», UMesl Npe/icTaBlIeHns 00 o0mux
XapaKTepUCTUKAX 00beKTa MO3HaHU.

K kmaccudeckuM OMOJIOTMYECKMM JUCLMIUIMHAM OTHOCATCS 00wIasg M
CHCTeMHasi OMOJIOrHs, 300JI0TUs, 6OTAaHMKA, MMKOJIOTHS, IPOTHUCTO-
JIOTHA, MHUKpOOGHOIOrusA, BUpyconorusa, mopdosorus (aHaTOMus,
THUCTOJIOTHSA, HUTOJOTUA — B 3aBUCHMMOCTU OT CTPYKTYPHOI'O YPOBHS),
dusuonorus, 6uoxumus v 6uoPpU3NKa, ITOJIOTHS, OHOJIOTHS PA3BHU-
THSA (3MOPHOJIOTHS, TEPOHTOJIOTH), HAJICOHTOJIOTHSA, AHTPOIOJIOTHS,
reHeTHUKa, 3KOJIOTH.

Oco3HaHuUe TOTo, YTO XMBOE IpezicTaBIeHo GopMaMu, 00beANHEHHBIMU
B IPyIIbI (TAKCOHBI), NIPeACTABUTEINA KOTOPHIX Pa3IM4alOTCA [0 CTeIeHU
MCTOPUYECKOTO POZCTBA WJIM K€ He COCTOAT B TAKOM POJICTBE BOBCE, JAJIO
cucreMaTtuky. IlociesHAsa OTHOCUT OPraHU3M K OIpeJieJIeHHOMY BHAY,
pOZAy, CeMelCTBY, OTPALY, KJIacCy, TUIY, OPsAAKY. C 10sABJIeHNeM HOBBIX IaH-
HbIX I10JIO’KeHUe T'PYIIIbl KUBbIX CYIIeCTB B CUCTeMe OPraHUYecKoro MUpa
nepecMarpusaeTcs. Tak, UCIOJIb30BaHUEe METOJ0B MAaKPOMOJIEKYJISIPHOM
CHCTEMaTHUKH («MOJEKYIAPHBIX 4acOB») I10Ka3aJo, YTO IeHeTUYecKoe
paccTosiHre MeX Iy OpaHTyTaH(T)oM ¥ aQpUKaHCKUMH YeI0BeKOOOPa3HbIMU
obe3bssHaMM (IIMMIIaH3€e, TOPUJUIA), OTHOCUMBIMU TIPUMATOJIOTHEH K O/[HO-
My ceMelicTBY Pongidae, IpeBOCXOAUT Ha3BaHHOe PACCTOSHUE MeX/y I10-
CJIeZIHMMU U 4esioBeKoM. ITocTaBiieH BOIPOC O BblJieJIeHUU OpaHryTaH(Tr)a B
OT/ZIeJIbHOE CEMENCTBO.

3aKOHOMEePHOCTH UCTOPUYECKOTO Pa3BUTHUSA XKU3HU B BUJIE ee OT/eJIbHbIX
dopM MK UX IPUPOAHBIX COBOKYITHOCTeH U3y4aloTCsl B pAMKAX 3BOJIOLHU-
OHHOTO HanpaBJieHHs (3BOJIOIUOHHOI TEOPHH WY yYeHHs).

B macmTabe peasbHOTO BpeMeHHU JXKM3Hb OPraHN30BaHaA B BUJE CMEHSIO-
IYXCS MOKOJIEHUH OpPraHM3MOB. MeXaHn3Mbl, 00ecreyrBarolyie yKa3aHHOe
IBJIeHYe, N3y4YaeT penpoAyKTUBHAs OHOJIOTH .

Bropas nonoBuHa XX B. OTMeueHa ycleXaMH B MO3HAaHUU QyHIaMeH-
TaJIbHbIX MEeXaHU3MOB XHU3HeZeATeIbHOCTH. ONICaH B [IeTaslsAX MOTOK O61o-
sorudeckoil ”HGOpMaLUK B KUBBIX CUCTeMaX, B OCHOBHBIX YepTaX MOHATHI
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MOJIEKY/ISpHbIE MEXaHU3MbI HEPTeTHIeCKOro 00ecriedeHust TPOLeCCOB KU3-
HeZleATeNbHOCTU. VccenoBaHusA 110 Ha3BAHHLIM HAIpaBJIeHUAM — 3ajayda
TaKuX 0POPMUBIIKMXCS BO BTOPOii MOJMOBMHE XX CTOJIETUS] GUONOTHYeCKUX
AUCIUIUIMH, KaK MOJIEKY/IsIpHAsi OMOJIOTHMSA Y MOJIEKY/ISIpHAs TeHeTHKa,
ououndopmarnka, 6Mo3HepreTuka. Mononoil AUCHUIIMHON SABISETCS
KJIeTOYHAs1 OMOJIOTHSA, BO3HUKIIASA HA PyOexe TPeTheil 1 MOCTIe/iHell JeT-
BepTeil MUHYBIIEro BeKa KaK CJIe/ICTBHE Pa3BUTHS UTOMOPQOIIOTUH, LIUTO-
XMWY U GUTOQU3UOJIOTHY [IEPBOH TOJIOBUHBI-cepenHbl XX B.

O6benuHeHe MOJIEKYISIPHO-TeHeTUYeCKOTO, KJIeTOYHO-OMOIOTYecKOro,
MONYJIALUOHHO-KJIETOYHOIO U CUCTEMHOrO IOAXOZOB IOPOAMJIO COBpe-
MEHHYI0O HIMMYHOJIOTHIO, [IPeIMeTOM U3y4YeHUsI KOTOPOH ABJIAIOTCA Mexa-
HU3Mbl MMMYHOJIOTMYECKOTO Hazi30pa ¢ (yHKIMel 3aIuThbl IIeJ0CTHOCTH
U OMOJIOrMYecKOil MHAMBUAYaJbHOCTH OPraHM3Ma, BKJIIOYAs PEaKIHI0 Ha
BBIXOZI COOCTBEHHBIX KJIETOK M3-TI07I OOIeOpraHM3MeHHbIX PeryJIsTOPHBIX
BIMAHNN (OHKOTpaHCPOpPMAL¥s), IPOHUKHOBEHNE B HETO MHQEKIMOHHBIX
areHTOB (6aKTepuii, BUPYCOB) U YyXePOAHBIX OeNKOB ((PaKThl COBMECTHMO-
CTH IO rpyniam KpoBu ABO, pesyc u 1p.)

Pa3paboTku B 06J1aCTH MOJIEKY/ISIPHOI OMONOTUY, T€HETUKH U KJIeTOY-
HO# GMOJIOTHHY, OPUEHTUPOBAHHbIE HA PellleHre MPAKTUYeCKUX MTPOEKTOB B
MHTepecax MPOMBIIIJIEHHOCTH, MeIULUHBI ¥ CEJIbCKOTO X035 CTBA, 0pOpMHU-
JIMCh B HAYYHO-TIPAKTHYeCKOe OMOTeXHOIorn4ecKoe (rped. bios — Xu3Hb,
téchné — pemeciio, UCKYCCTBO, MaCTepPCTBO) HaNpaBJieHHe — FeHHYI0, KJie-
TOYHYIO0, TKAHEBYI0 MH)XeHepHI0. BroTexHOJI0rnyeckoe HalpaBsiieHue,
10 KpaiiHell Mepe, B YaCTH TeHHOU MHXXeHepuu 6a3upyeTcsi Ha MPUHIMIAX
[IPUPOZIHOTO fIBJIEHUS — TOPU30HTAJbHOM (JlaTepaJbHOM) IepeHoce reHOB
MeX/y IPe[CTaBUTEIAMU Pa3HbIX CUCTEMATA4YeCKUX IPYIIL. DTO SBJICHUE
pacmpocTpaHeHO B IpHpojie, 0COOEHHO B MUpe MTPOKapHoT. B 3:1paBooxpa-
HEeHWHU UCII0JIb3yeTCsA PsAJ JIeKapCTBEHHBIX CPeJICTB FeHHO-VHXEeHEePHOU IIpu-
pOZbI, HAIIPUMeP UHCYJIMH.

I[TepcrieKTUBBI Pa3BUTHUS OUOTEXHONIOTUYECKOTO HAaIIPaBJeH!sl B 0603pH-
MOM OyZy1IieM CBSI3bIBAIOT C HAHOTEXHOJIOTUSIMU, B TOM YHCJIe MEIULITHCKO-
ro HasHa4yeHus. FIX OCHOBY COCTAaBJIAIOT KOHCTPYKLUU, He IPEeBOCXOAALINAE
0 pa3MepaM JlecATKU-COTHU HaHoMeTpoB (1 HM = 107° M) u, cefjoBaTeNb-
HO, CIIOCOOHBIE «paboTaTh» B Ka4eCTBe AUaTHOCTHIECKHX, TePAlleBTHIECKHUX
WM <HA[3MPAMuUX»> (HAHOPOOOTHI) areHTOB C OTAENbHBIMU KJIETKAaMU U
BHYTPUKJIeTOYHO. HAHOMOAXO MCIIOIb3YeTCA TAKXKe IIPU CO34aHUU HOBBIX
JIeKapCTBEHHBIX CPENCTB.

Ha py6exe XX—XXI BB. B 6M0JIOTMY IPOU3OLILIN COOBITHS, KYIbMHUHALI-
OHHBIM MOMEHTOM KOTOPBIX CTaJ IIPOeKT «I'eHOM YeoBeKa». B pe3yibrare
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ero OCyLIecTBJIeHUS YCTAHOBJIEHBI MOCIe0BaTeIbHOCTH HYKJIeOTU 0B
Bcex 25 (BKJIOYad MUTOXOHZpHasbHY0) Mojekyn JHK kierok denose-
ka. Takum 06pa3oM, IPaKTUYeCKU B MOJHOM oObeme mpouyuTanbl JHK-
TEeKCTBI U, CJIe[JOBAaTeJIbHO, OTKPBIT AOCTYII K COZlep>KaHUI0 FeHeTH4ecKoH
MHPOpMaNuy, YIpaBisiomell OGUONIOrMYecKON COCTABANIeH WHANUBU-
ZlyaJIbHOTO Pa3BUTHA U XXU3HeZeATeJIbHOCTH Jofeil. BenyTcs paboTsl 1o
ompefeeHHI0 MOC/Ief0BaTeJIbHOCTH HYKJIEOTHOB (CeKBeHHUPOBa-
HHMIO; aHIJL. sequence — IOCJe0OBATEIbHOCTb) B TeHOMAX JPYTUX CYILeCTB,
BKJIIOYAs OJIVDKANIINX HBOJIIOLMOHHBIX «POZCTBEHHUKOB JII0flel (IIMMIIaH-
3e) 1 Bo30yzuTeNell mapa3uTapHbIX U MHQEKIMOHHBIX 6one3Heil. B utore B
HOBeliIIIel GMOJIOTMY MOSABUIIACH UCLUIIINHA FeHOMHKA (HeM. genom — o-
BOKYITHOCTb I'€HOB WJIX, 60Jiee TOYHO, HyKJIeOTHAHBIX I10CTIe/JOBaTeIbHOCTEH
JHK ramionzHoro Habopa XpoOMOCOM).

K Hocurensam reHetndeckoil ”HGOpPMALIMU B KJIeTKe, KDOMe HYKJIeHHO-
BBIX KHCJIOT, OTHOCATCS O€JIKY WM IIPOTeHHBI (Tped. profos — NepPBbIiA; Ipo-
CTble OGeNKU ABJIAIOTCA MepBbIMU QYHKIMOHAIBHO 3HAYUMbIMU ITPOYKTAMHU
aKTMBHOCTHM MHOTHIX IeHOB; IIEPBOOCHOBY JI000#1 61oornyeckoit GyHKIum
COCTABJIAIOT OeNKK). 3aKOHOMEPHOCTH peaju3aliiyl reHeTH4eckoil nHGOop-
Maluy Ha ypoBHe 0OeNKOB — IpeaMeT M3y4YeHUs «CBEPXHOBOI» OHOJIOTH-
4ecKOi AVCLUIUIMHBI MPOTEOMHUKH (TIPOTEOM — COBOKYIHOCTh 0eJKOB,
06pa3yeMbIX KJIeTKaMK OPTaHU3MOB OIIpeZieJIeHHOTO BU/IA).

KonnyecTBO CTPYKTYPHBIX (CMBICJIOBBIX) [eHOB, KOAUDYIOLIUX aMH-
HOKHCJIOTHBIE T1OCJIe/JOBAaTeIbHOCTU OEJNKOB B I'eHOME YeslOBeKa, MeHblIle
4yCIa KOHKPETHBIX OeJKOB, 0OHAapy)XMBaeMbIX B KJIeTKaxX (CM. 37Iechb e,
HIKe). DTO MPOOyaNIo MHTepeC K NPeBPaIeHNsAM WY MIPOLIeCCHHTY (aHIJL.
processing — 06paboTKa, epepaboTKa; JaT. procedo — MPOXOXY, IPOJBUTA-
1ocb) npe-PHK TpaHCKpUNTOB, 00pa3ylomuxcs B pe3ysbTaTe CYUTHIBAHUSA
nHpopmaruu ¢ THK. Pe3ynbraTr — «cBepXHOBasi» OMOJIOTHYECKas JUCLH-
IUIMHA TPAHCKPUNTOMHUKA (TPAaHCKPUITOM — HAb0p MHQPOPMALMIOHHBIX
PHK, o6pa3yeMbIX KJIeTKaMU OPraHU3MOB KOHKPETHOTO BHZIa HA OCHOBE CO-
OTBETCTBYIOILETO FeHOMa).

HccnenoBaHus B 0671aCTH TPAHCKPUITOMUKY ¥ IPOTEOMHUKH HE MOTYT
OCYIeCTBJIATHCSA B OTPBIBE OT MCCIIeI0BAaHUI B 00J1aCTH TeHOMUKHU. [eHOM
JesioBeKa cofiepXUT 30-35 ThIC. (10 HEKOTOPBIM MOCJIEAHUM COOOIeHN -
AM — 20 TbIc.) yyacTkoB JHK, KOAUPYIOLIIMX CTPYKTYPY HOJUIENTU/IOB 1 He-
koTopbIx BuzioB PHK, TO ecTb reHOB B IOHUMAaHUY KJ1aCCUYeCKOM TeHeTUKHU.
KonmdecTBo GeNKOB B KJIETKAX JIOZiEl yKe ceif4ac yBepPeHHO OLleHMBAeTCs
nudpoii 200-300 Thic. OXHmaeMoe jxe KOJINIeCTBO COCTABIISIeT 10 MpeBa-
pUTeJIbHBIM OLIeHKaM He MeHee 1 MJIH. B cBA3U ¢ 3TUM IPOTEOMUKY ClleflyeT
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paccMaTpUBaTh Kak 3yeMeHT PyHKIMOHATBbHON reHOMHKH. B TakoMm ciy-
Yae TPAHCKPUITOMUKA CIYXKUT <«CBSI3YIOIIMM 3BEHOM» MEXZAy COOCTBEHHO
reHOMHKO! (CTPYKTYpHas reHOMMKA), IIOCTaBJAOIIell CBeleHUsd O Hy-
KJIEOTU/IHBIX NocenoBaTenbHocTax JJHK, u nporeoMuKo, faromei npes-
CTaBJIeHHEe O <IIOJIHOM POTEOMHOM TOPTpPeTe» WM aCCOPTHMEHTe GeJKOB,
00pa3yeMbIX KJIeTKOi1 (opraHu3mMoMm). B KommereHIu0 (yHKIMOHAIBHON
TeHOMUKY BXOJUT TaKXe IOJIy4eHre OTBETOB Ha BOIPOCHI: KOIAa, rae, IIpu
KaKUX yCJIOBUSAX U C KAKOW MHTEHCUBHOCTBIO B OPraHU3Me 3KCIPeCCUPYOTCS
pasHble reHbl (06pa3yroTcsi pa3Hble OeJKu).

Heo6x0a1MOCTb Mpe/CcTaBIsATh GeHOMeH peanu3aliuy reHeTUIecKoi 1H-
dopmanuu B mporeccax Ku3HeiesITeIbHOCTH He CTOJIBKO B OMOXMMUYECKUX
tepmuHax (IHK, PHK, Genku, MeTaboiMThb), HO PacKpbIBasi BKJIAZ 3TOM
MHPOPMALIMH B CTPYKTYPY ¥ QYHKIHIO PeasbHbIX OMOJIOTMYeCKUX 00bEeKTOB
(pecHMUKa, XTYTUK, MeXaHOXMMUYeCKasl COKpaTUTeIbHasA CUCTeMa MbIIIIIbI)
HpHBesa K 3apOXK/IEHUI0 B COBPEMEHHOI HayKe O XM3HU HalpaBJieHHs OHo-
sorus cucreM (systems biology), B paMKax KOTOPOTO peAyKIOHUCTCKUH
MeTO/I0JIOTUYeCKUi NPUHIMN (CM. 37leCh JKe, BbIlle), JOMUHUPOBABIINI B
6uonorun XX B., CMEHSAETCS IPUHLMIIAMI UHTETPAaTUBHBIM U CUCTEMHBIM.

VccenoBaHye BHYTPUKJIETOUHOTO OOMeHa BelecTB (MeTaboIm3ma) Kak
CYyIeCTBEHHOH COCTaBJIAIEel TOTOKOB MHGOPMAIUK, SHEPTHH ¥ BellecTB
HPOBOJIUTCSI B PAMKAaX «CBEPXHOBOW» OMOJIOTMYECKON AUCIUIIMHBI MeTa-
Oonomuxu (rpeu. metabole — mepemeHa, peBpalleHue; MeTaOOIM3M WU
0OMeH BelleCTB — COBOKYITHOCTb IPOIIECCOB OMOXMMUYECKUX MTPeBPaIeHHi
BEIeCTB U SHEPTUU B KJIETKe, OpPraHU3Me, 9KOCHCTeMe) MM OHOXUMHYe-
cKoro npoduanpoBaHusa. MetabosI0MIKa U3y4aeT XMMUIECKHe B3aUMO-
JIeiiCTBYsA, B TOM YKCJIe MeXXOEeKOBbIe B IpoLiecce 0OMeHa BeIleCTB UITH, YTO
OZIHO ¥ TO Xe, B IIPOLiecce )XU3He/ieATeIbHOCTU. IIpy 3ToM MeTab0JI0M ompe-
ZiensieTcsl KaKk COBOKYIHOCTb BCeX MeTabOoJIMTOB, PUCYTCTBYIOMINX B KJIETKe
VJIV TKAHU B U3BECTHBIX YCJIOBUAX.

[ToTok OGuonormyeckoii MHGOPMALMA B €ro CTPYKTYPHO-BPEMEHHOM
odopMIIeHNY HEBO3MOXEH BHE KJIETOYHON OpraHU3alyHd, YTO JJaeT OCHOBA-
HUe 0XWJaTh HAapOX/JEeHMsd B HaykKe O u3HU B XXI B. ele OfHOW ANUCLIU-
IUIMHBI — LEeJIIIJIOMUKH (J1aT. cellula — KieTka) Win DMTOMHUKHU (Tpeu.
cytos — KJeTKa). B oT/iM4ue OT KJ1€eTOYHOI 61oorHY, GUKCHPYIOIIeil BHU-
MaHHe Ha PaCKPBITUH CYyIIECTBEHHBIX YepT KJIETOYHOU CTPYKTYPHI U QYHK-
[UI, a TaKXe 3aKOHOMEPHOCTe! OpraHM3aliy U AWHAMUKU KJIeTOYHBIX
TKaHeBBbIX CUCTeM (KJIETOUHBIX MONYNALUI), 3afiada IUTOMUKH (LeJUII0JI0-
MUKH) BUAUTCA B paciinppoBKe MeXaHU3MOB reHeTU4eCKOro 00ecrieyeH s 1
KOHTPOJIS KJIeTOYHOH i epeHIIPOBKY U I'MCTOT€He30B, a TAKXKe TeHOTH-
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NUYEeCKUX ¥ GeHOTUMUYEeCKUX OCHOB Pa3HOOOPa3usi KJIETOK OZHOTO MOPhO-
(GYHKIMOHAIBHOTO THUIA B CBETE NaHHBIX TeHOMHKH, TPAHCKPUITOMUKHU U
IPOTEOMUKH.

Boime Ha3BaHbl (pyHAAMeHTaJbHbIe OUOIOTMYECKHE UCLMIUIMHBI.
Mexzy TeM CyIecTBYIOT 0GJacTH MCCIeZJOBaHUs OMOJIOTHYECKUX OOBeK-
TOB, TOPOXK/JAeMble MPAaKTUYECKMMH COOOpaKeHUSMH, 1 TaKUM 00pa3om
ABJISIIOLIMECS] B TEPMUHAX HAYKOBEe/IeHWS MPUKJIAAHBIMHU. Tak, U3ydaeTcs
CTPYKTypa MapasuTOLeHO30B B MHTEPecaX MeAWIVHBI VM JXUBOTHOBOJ-
crBa. [IpUKIaHON XapaKTep UMelOT OMOJIOTHs YeIoBeKa (aHTPOMmooHo-
JIorusi), MeIUIMHCKasA Ouosiorus, ouomenununa (cM. IIpenucioBue).
ITpuKaiHbIe UCC/IeOBAHMUS OMMPAIOTCA Ha OCTIKeHHS QpyH/IaMeHTaIbHOM
6uonorun. Bmecre ¢ TeM ecTb MHOTO yKa3aHUIl HA OTHOCUTENBHOCTD ZIeJie-
HUS HAYYHBIX Pa3paboToK Ha QyHAAMeHTaJbHbIe U IPUKJIaHbIE.

1.2. UCTOPWA NPELCTABJEHWIA 0 MUPE XXN3HMW.
HAYYHbIW BA3WUC bUOJIOT N

VIHTepec K MO3HAHMIO MUPA )KU3HU COMTPOBOX/AeT Yel0BedecTBO Ha MPOTH-
*KeHUH Beelt ero ucropun. Ha 3ape 3To icTopyy MHTEpec K )KUBOMY OKPYKeHHUIO
OTpakasl MpaKTHYecKue HYKAbI jitozieil. JKenaHue y3Hath, ciieyet i usbe-
raTh BCTped C TEMH MJI MHBIMH XXUBOTHBIMY U PACTEHHSIMU JTH, HA0OOPOT, ¥C-
TI0JIb30BaTh UX B CBOUX LEJISIX, 0OBSCHSIET, TOYeMy IlepBOHAYaIbHO BHUMAHME K
*KUBBIM (pOpPMaM BBUIMBAJIOCH B MOMBITKY MX OAPa3zieieHust (KaccudpuKarym)
Ha T0JIe3HbIe U OTacHble, 60JIe3HETBOPHBIE, TIPEe/ICTABIISIONINE THUIIEBYIO LieH-
HOCTb, PUTOZIHBIE JIS1 M3TOTOBJIEHUS OZIEKIbl, OPYAUIA TPY/A, JKUJIHIL, TIpef-
METOB 00MXO0/1a, YIOBJIETBOPEHHS 3CTETUYECKHX 3aIPOCOB.

XapakTepHasi yepTa 4eJoBeKa — ero ClioCOOHOCTh COXPaHATH U Tepesia-
BaTh MIOTOMKAaM OTIbIT HabJII0/IeH i 32 IPUPOTHBIMU SIBJIEHUSIMU, G1arozapst
YeMy 3TOT OIIBIT CO BpeMeHeM NpPeyMHOXKaeTcsl, IPUBO/A MepUuoAnYecKu K
KayeCTBEHHO HOBBIM PelleHUsIM PeCYPCHBIX U MHBIX TPo6ieM. J[omeaie 10
HAC NaMATHUKY ellle «I0HAyIHOTr0» Mepro/ia UCTOPUU YeIOBeYecTBa CBUie-
TeJbCTBYIOT 00 aKTUBHOM OTHOLIEHUH JIIOZIeii K TPOUCXOASAIIEMY, UX TOHKO
HabJTI0/1aTeIbHOCTH, CTPEMJIEHUH K CHCTeMaTU3al[|1 OTIbITA B LEJIAX U3BJIe-
YyeHust HanOoIbInel mob3bl. Ha puc. 1.1 mpecTaBiieHa meyartka ¢ Tabuiien,
KOTOpas BOCIIPUHUMAETCs KaK MHCTPYKIIKA 110 pa3BeZleHHIo Jioliazieit o pe-
3yJIbTaTaM OLeHKHU (pEeHOTUIIOB B PsANY MOKoJeHNni. CUMBOJIBI PaCIIOIOKEHbI
TOPU30HTAJILHBIMY PSI/IaMU, a TOJIOBBI JIONIAZiel o GopMe OTHOCATCS K TPeM
Pa3HbIM THUNaM (TeHeasorndecKuii HOAX0/ UM MeTO/| POJIOCJIOBHBIX COBpe-
MEHHOH TeHeTUKH).
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