Jlekunsa no nMcnonb30BaHUIO
KBAHTOBOW Tepanuu ang npoaneHns
XXU3HU

CTapeHune — 3aKkn4YnTenbHbIX 3Tar
OHTOreHe3sa.




CTtapeHune — npouecc, CTapoCcTb — ero
pe3ynbrart

[ €epOHTONOIrMA — HaykKa O CTapeHuu
[epuatpus — pasgen meguunHbl,
3aHMMaLWMNCA nevyeHnem NoXKUIbIX v

cTapbIX Nnoaen

CTapbIiMU cHMTalOT NOOEN ctapLue 75
net; ctapuwe 90 - gonroxutenwu



CTapeHune — 3akoHOMepHbI aTar
OHTOreHesa, conpoBoOXAakLINNCA
CHWXeHMeM aganTaunOHHbIX
BO3MOXXHOCTEN OpraHn3ma u
NOBbILAKLWMNN BEPOATHOCTb CMEPTU

HWKTO He yMUpaeT «NpPoCTO OT
CTapoCTU»



s wbh =

OCHOBHbIE NPUYNHBI CMEPTU B XX BEKE
(B CTpaHax C BbICOKMM YPOBHEM >KU3HW)

1900 roa

[THEBMOHMSA, rpunn
Tybepkynes
[napes
CepaeyHo-

cocyaucTble
3aboneBaHud

-

2000 roa

CepaeyHo-
cocyaucTble
3aboneBaHUS

NHCynbT
Pak
[THeBMOHUA



CTpyKTypa pOCCUNCKON CMEPTHOCTU HECKOSBLKO MHAagdA
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LUyHrutoBbIin anck AfalinaS— cumBon Benukoro
Npeaena.

. N3roToBneH Ha OCHOBE YHUKarIbHOMo NPUPOLHOro
MUHepana — wyHruta. LlenebHbim ceoncTBam
LUYHIrMTa NOCBSALLEHbI ThICAYN CTaTEN U HAY4YHbIX
nyoénukaunn. CnoxHenwas KpeMHNUeBo-yrnepogHas
CTPYKTYpa MUHepana naeanbHO «3arnoMUHaeT»
BronHopmaLmIo, KOTOPYIO PU3NKN HaLLEN
KOMMaHMM NOCTOAHHO HaKa4yMBatoT C MOMOLLbIO
HENPOKOMMbIOTEPOB, CBA3aHHbIX C 3Hepruen MNpaHol
N TPaAHCNUPYET ee HYXXOALWNMCA B KOPPEKLNN
opraHam.

. [NpaHoun noan HasbIBaloT:
. cBoOOaHyH0 aHepruto Kocmoca;
. BCENEHCKYI0 Cuny;

s  TO, YTO COeaMHSsIEeT PMU3NYECKOE M acTpanbHoe
Teno;

*  JXM3HEHHYIO YHMBEpPCAlbHYI0 SHEPrUIo;
*  JKM3Hb BCEX XXWBbIX OPraHN3MOB;

*  3HEepruo, ABMXKYLLYH YMOM;

*  3Hepruo Tena;

s  [OBWXYLLY CUNY O3apeHus;

*  BOMMNOLUEHME camopeanunaaumm;

. NCTOYHMK BCEX CMOCOOHOCTEN.




KBaHTOBbIN reHepaTop APEBHOCTU. OKCNoHaT
my3es Jlysp B Aby-[labu

This figure kneeling on a cushion originally
held a lamp. The symmetrically styled hair
beneath a foursided hat and the long tuni
held by a belt are characteritic of a

gentieman respectful of the customs of
Confucian thought.




MecTo KBAHTOBOW Tepanun B Ie4eHUn
NPUYMH HapyLLEeHMNA KPOBOTOKA

. KBaHTOBbIN reHepaTop BO3OENCTBYET HA HEMPOHbI KOPbI,
NOAKOPKOBbIE 1 Ba3anbHble CTPYKTYPbl FONIOBHOMO MO3ra Ans
N3MEHEHUS X ANEKTPUYECKON akTUBHOCTU. B pesynbrare
NpOMCX0OUT U3MEHEHME B3anNMOAENCTBNS HEMPOHOB B pamKax
HENPOHHOM CETU C KOMMeHcaunen KOrHUTUBHbIX U
NCUXOPENAaKCUPYIOLLNX HapYLLUEHWUN.

KBaHTOBasi CTUMYNAUNS YMEHbLUAET NaToNOrM4ecKyto
MEXMONYLUIAPHY0 aCCUMETPUIO Y CHMKAET SMOLMOHArbHbIE
paccTpoOnCTBa, BbI3blBAET NEPECTPONKY npe- n
nocTcMHanTM4eckoro annapara. B pesynerarte
Moamdpuumnpyetcst 3¢pPEeKTUBHOCTb N HanpaBneHHOCTb
MEXHENPOHHbLIX CBA3EW, YTO BbI3blBAET CTPYKTYPHO-
YHKLMOHANbHbIE NEPECTPONKN B MOTOPHOW Kope,
aKTMBUPYET NPOLECChl HEMPONMACTUYHOCTM MO3ra U
HAyumnpyeT oopMmnpoBaHme HOBOW CUCTEMBI
MeXnornyLlapHbIX cBa3en. Hapsagy ¢ KynupoBaHuem 60oneBoro
cvHApoMa U yryyleHNneM MUKPOLMPKYNALMM,
CTMMYMMPYHOTCS NPOLECChl penapaTMBHOWM pereHepaumm
NOBPEXAEHHbIX TKAHEN U NX MeTabonumam.

OCHOBHbIMU NeYEOHBIMN AEACTBUSIMM KBAHTOBOIO
reHepartopa SBMslOTCS aHanbreTu4ecKnin, Ba3oakTUBHbIN,
pereHepaTopHbIA, MPOTUBOOTEYHbIN,
HENPOMUOCTUMYIPYIOLLIMIA, TPOUYECKUN 3P DEKTHI.




BospacTHagqa cTpyKkTypa
HaceneHnsa pasBuUTbIX U
pa3BMBAalOLLNXCS CTPaH
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Puc. 4.4 Temormadnueckne mupaMunsl {no: Keyfitz, Flieger, 1968 u3: Ricklefy, 1993).



KTO CKONbKO XXUBET:

* OOHOKMNETOYHbIEe BecCMepPTHbI

« Kunapuc, cekBouns — oonee 4000 net
* Monnocku, pbibbl — 200 net
 Yepenaxa— 100 - 150

e Jtoan — 115 =120 net

(LleHTpbl gonroxxntensctea — KaBkas, AkyTus,
HOxkHaa n LleHTpanbHaa Amepuka, NHansa)

« KopoBa — 30 net
e Mbiwb — 1,5 roga

* B uenom, 4em nHTeHcMBHee obMeH BeLLEeCcTB Y
BMOA, TEM KOPOYE XU3Hb



CTapeHune HabrnogaeTcHa Ha BCEX
YPOBHSIX

* MonekynapHom
* Kneto4yHOM
* TKaHeBOM
* OpraHHoOMm

* OpraHM3amMmeHHoMm



HekoTopble NpU3HaKkn CTapeHuns:

PocT ymeHbluaeTca Ha 0,5 - 1 cm 3a
Kaxkable 5 net nocne 60,
N3MEHSIETCHA OCaHKa

CefeloT 1 BbiNagaroT BOSIOCHI, 3yObl

Koxa TepsaeT Typrop,
CMOpLLMBaETCH, yCunmBaeTcd
NnMrMmeHTaums

CnabeeT crnyx n 3peHue,
pPa3BMBAOTCA KaTapakTa U
0anbHO30PKOCTb

3ameanarTca peakuum

CHwuxaeTcsa crnocobHOCTb cepaua u
nerkux paborartb Ha npegerne
BO3MOXXHOCTEN

CHuxaeTca obMeH BeLecCTB,
HapyLlaeTca TepMmoperynsayms

[MpekpaltaeTca crnocobHOCTb K
Pa3MHOXEHUIO




Bce aTu npu3Haku nposaBnaoTCA B
PA3HOW CTEMEHN U B pa3HoOe BpeMS
Y pasHbIX Nogen



CTapeHue Bcerga
BOJSTHOBAO Nnoaen.

.rw;l/[lf,e "3 COBPAHUSA TOCTEJIERAJIHOMOH/1A

YenoBek, Kak
CYUTAIOT,
eJUHCTBEHHbIN BUA,

3HawWmn o o
NPEACTOSILLEN CMEPTH |

[ToMHUTE, YeM 3aHUMarcs B
OCHOBHOE BpeMs npodreccop
[MpeobpaxkeHCcKnn?




Teopumn ctapeHus

« CyLlEecTBYIOT AECATKN TEOPUIA CTapeHuS

Bce Teopun MOXHO pasgenuTb Ha OBe
rpynnbi:

* Teopum reHeTN4YeCKou
3anporpaMmmMmmpoBaHHOCTH

* Teopnn HakonNNeHNs «OLLNOOK»



[TporpaMmMHbIe TMNOTE3bl CTAapEeHUS



1. ABryct BeuncmaH:
HeENPepPbLIBHOCTb
3apoablLLEeBON NMasmbl U
orpaHn4yeHHas XXU3Hb
B3POCIIOro opraHusma

(«coma ogHOpa3oBOro UCNONb30BaHUAY)

1834 - 1914

> TN g “ T amddepeHUnpoBKa K
| g _

Tena SIS
TS s T

(i) kR /__44_____ (V) ——— .>

HenpepbIBHbIN psg 6eCCMepPTHbIX

ronosas Knerka MOJ1OBbIX KINEeTOK



[1lpopomkeHne B3rnagoB BencmaHa B XX BeKe:
Teopusa aHTaroHMCTUYECKOU NenoTponun
(ycuneHHoe pa3MHOXeHne ogHOBPEMEHHO

yKOpaynBaeT XU3Hb)

« OBONOLUA HE 3anHTEpPecoBaHa B JOMNTON XU3HU
MHOMBMOA — OCTaBb MNOTOMCTBO U yxoau!

 [TonoBble rOPMOHbI YCKOPSAKOT CTapeHne —

KacTpupoBaHHasi ropbyLla He HEPeCTUTCH U XXUBET B
TpW pasa gonblue




e

*, 2. XeUdpnuk: 4Yncno geneHunu
KINEeTKN OrpaHnYeHHoO.
OrioOBHUKOB: NOTOMY YTO,

XPOMOCOMbI YKOPaYMBAIOTCS | AS

* 1961 rogy amepukaHckun repoHTonor J1. Xendnuk
yCTaHOBWI, YTO YenoBeveckne gndpobnacTtbl — KIETKU
KOXW, CMTOCOOHbIE K AENEHNI0, — «B MPOOMPKE» MOTyT
nenntbca He bornee 50 pa3s. B yecTb NnepBOOTKpbIBATENS
9TO sIBfieHME Ha3Banu «npegenom Xendnukay.

B 1971 r. HAy4HbIN COTPYOAHUK MHCTUTYTa BMOXMMNYECKOU
donankmn PAH A.M.OnoBHUKOB npeanioxun runoteay, no
KOTopoun «npepnen Xendnmka» o0bsICHSETCS TEM, YTO NPU
KaXXO4oM KNeToYHOM AeneHnn XPOMOCOMbl HEMHOIO '
yKopa4dnBaroTcA.




[pn Kaxkgom AeneHnn Tenomep.bl
HeOopennMMUUPYOTCS.
depMeHT Teriomepa3sa crnocobeH
AOCTpanBaTb TefloMepbl, HO OH aKTUBEH
TOSNbKO B 3MOpPUOHanNbHbIX CTBOSTOBbLIX MU
PAKOBbIX KfeTKkax, a B COMaTU4eCcKnx
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Tenomepa3sa 1 (Hobenesckas
npemunsa 2009)

 Tenomepasa ABnsAeTCA oOpaTHOU TPAHCKPUNTA3OM,
npuyemM c Hen cBsizaHa ocobasa monekyna PHK,
KOTOpas UCNOSb3yeTCA B KayecTBe MaTpuubl AN
oOpaTHOM TPaHCKPUNLUKN BO BpeMs YOJSIMHEHUNA
Teriomep.

e 3a OTKpbITUE 3aLUNTHbIX MEXaHN3MOB XPOMOCOM OT
KOHLeBOM Hegopensimkaumm ¢ noMoLlbio
Tenomepasbl B 2009 roay npucyxaeHa HobeneBckas
npemua no ousnonorum U MeguunHe aBcTpanumnke,
paboTatoweun B CLUA, dnusadet bnekbepH (Elizabeth
Blackburn), amepukaHke Kapon Npengep (Carol
Greider) n ee cooteyecTBeHHUKY [Xeky LLlocTak
(Jack Szostack).

e HecKkonbKo neT Ha3ag ¢ TeyioMmepa3on CBA3bIBanu
Hagexabl NobeauTb CTapoOCTb, ObINT HACTOSALLUN OyM.



3. CyLLeCTBYIOT reHbl, yckopstoLimne
N 3amMennsoLime ctapeHue

« CTapeHune — mynstndaktTopmanbHbI
npouecc, HO onncaHbl CUHOPOMBI
npexxaeBpeMeHHOro CTapeHus: nporepus,
cuHgpom BepHepa u gpyrue.

* Y nabopaTtopHbIX OOLEKTOB (MblLLb,
4yepBu, Apo3odura) Nnony4YeHbl MyTaunm B
1,9 — 2 pasa yanunHaLme Xn3Hb



CuHAOpOMbI C NpexXaeBpeMeHHbIM CTapeHUueMm

(BUOHO, YTO NpUYMHA BONbLLUMHCTBA N3 HUX - HapyweHue penapaunn JHK)

Cungpom HacroTa ARpAEICS CITK mer Mpmers (aedexr)
HaCIeJOBaHHA B FeHOME
ICungpom
X aTIHHCOHA- <1/1*108 Heuspecren ~13 HpHEHE
Posbopic HEH3BECTHA
;[HK.—renMKasa
. : AvTOCOMaTBHO- 3
DO} <1/1*10° A ~ ec).
Cungpom Beprepa 1/1*10 ExA— 50 (R Q),.
3K30HVKIeaza
Cungpom . : THK-remmxaza
<1/1* S . 9
BN - 1/1*10 Tot xe Hopmansnas’ (RecQ)
ICunzpom Koxkeiina <1/1*10° » ~20 Pemapamua JHK
- Penapamma JHK,
TpuxotnoacTpodus <1/1*10° » ~10 TPaHCKPHIIIIHA
|OCHOBRaHHH
: [loEpexgenue
o , <1/1*10% » ~20 THK curmansxoi
TETAHTHOIKTA3MA A—————
(Cungpom Jayna <1/1*10° Denovo ~60 Hemnzpectna




[Mporepwus (cuHapom [eT4YnHCcoHa-
[undpopaa) — 1:250 000. Hnskum poct
N BEC, OTCYTCTBME NOAKOXHO-
Xuposoro cnog. [NpoaomKNTenbHOCTb

XU3HN 7 — 27 nerT.




CuHpgpom BepHepa — ayTocomMmHo-peueccuBHbin (M1M 272 700),
(nporepusa B3pocnbix). ATepocKnepo3, ocTeonopos, noceaeHue,
obnbiceHUue, BbinageHune 3y6oB, atpohuna XKMPOBOU U MbILLEYHOWU
TKaHU, BbICOK PUCK Pa3BUTUSA 31T0OKa4YeCTBEHHbIX
HOBOOOpa30oBaHMMN BHYTPEHHUX OpraHoB U KOXXU. MonekynsipHas
OCHOBa cBfizaHa ¢ myTauuamu B reHe WRN, kogupyrowero A HK-
Xenukasy.

BonbHOM 18 net

BonbHasa 48 net




Teopun «HaKoMNEHUs OLLMDOOK»



1. N.N.MeuyHnkoB — HakonneHme
TOKCUHOB B KMLLUEYHUNKE

 PekomeHgoBan nutb
«MEYHNKOBCKYIO
NPOCTOKBALUY» - NOTYPT

* BbickasbiBan npegnoxeHue
aenartb pe3eKuuto TOSICTOU
KULLKW, HO 3TO He
NPUXUNOCb




2. N.I1.INaenos., . Cenbe —
POJ1Ib BHELLUHUX (PAKTOPOB,
MCTOLLAKLLNX HEPBHYIO
cucTemy

» «CTtpecc 6e3 gucrtpecca»

CTpecc ecTb Hecneumdnieckmn
OTBET OpraHnM3mMa Ha noboe

npeabsiBrieHHoe eMy TpeboBaHume.
(Stress (aHern.) -- paBneHne, HaXnm,
HanpskeHue. Distress (aHar.) -- rope,
Hec4acTbe, HeJoMOoraHne, NCToLleHue,
Hy>XOa).

ApanTtaumoHHbIn cuHgpom rno Cenbe
nMeeT cregytowme gasbl: 1) peakuyus
TpeBory; 2) dasa conpoTmBneHns n 3)
doasza ucToLleHus.

A OIIeHKY CBOI
BEl Y3HaeTe Ha canre



OTpbIBKK U3 KHUMK [.Cenbe
«CTpecc be3 gucrtpeccar

e «...CywecTByeT TeCHad CBsA3b MexXay padboTou,
cTpeccom u ctapeHunem. CtapeHue -- UTOr Bcex
CTpeccoB, KOTOPbIM noaBeprarnca opraHu3m B
TedyeHue xun3Hn. OHo cooTBeTCcTBYET "ha3e
ucrtoweHmna" oobuwero agantayMoHHOro CUHApomMa
(OAC). Ctpecc Heyaay U pyXHYBLUMX HaOexA,
OCOOEHHO BpeaeH.

 YenoBek € ero BLICOKOpPa3BUTON HEPBHON CUCTEMON
Yype3BblYaNHO YYBCTBUTESIEH K NCUXUYECKUM
TpaBMaM, HO €CTb MHOIo NPUeMoB, CBOASLLUX
PaHNMOCTb K MUHUMYMY ...

e Mpu3HanTe, YTO COBEPLUEHCTBO HEBO3MOXHO, HO B
KaXkaoM Buae OOCTMXEeHUIN eCTb CBOSA BepLUMHa,
CTpeMuUTechb K He U AOBONbLCTBYNTECh 3TUM.»



3. Teopusi cBOOOOHbIX
paJnKanos
[.XapmaHa (1956) n H.
M.OmaHyana (1958)

CB0OOOAHbIe paguKanbl B XUMUN — YacTuLbl (Kak
npaBuIio, HEYCTOWYMBLIE), codepXallume oauH Unum
HECKOJIbKO HecnapeHHbIX 3NeKTPOHOB. Pagunkan MoXeT
obpa3oBaTbCA B pe3ynbsraTe rnomepu OgHOro 3rIEeKTPOHa
HepagukanbHOU MONEKYIowu:

X—>e-+ X+
UNn Npwu rnosly4eHuU ogHoOro aneKkTpoHa HepaankanbHOu
MONEKYOou:

Y+e-—>Y:-



[ToMepbl 0ObIYHBIX MOMEKYN Y
CBOOOAHbIX paanKanoB

H :Q = H Oxecnyg eopopona (Boga)
H: Q . Q : H I[TePOKCH BOXOPOIA

.(') . (') . MonexyaApHBIN KICIOPO
aur i ere (JTHOKCHI'€H)

( .6 - O .)_ CynepoxcH
B AHHOH-Pa JHKaN

(H: 6 :)— I HAPOKCHII HOH

H: (-) . PaKal FHIPOKCIIA

OHM aKTMBHO B3anMOAEUCTBYHOT C APYrMMu
MOJeKyrnamu, noBpexagas nx



KrneTtoyHoe AbixaHue U TensioBble TeMnepartypa
CcnocoOCTBYHOT 0Opa3oBaHNIO CBOOOAHLIX paguKanoB

o o _ OCHOBHbIM MeCTOM B KNneTkKe, rae
0.0 ob6pas3yroTcsa cBo6oaHble
paguKanbl, ABNAKOTCA
MutToxoHapuun. OHun
noBpexaarTcs B NepByHO
oyepeab | npounssoacteo ATP B
KrneTkKax nagaet [ | 3amMeAanaroTcA
BCe peaKkuum [ HAaYMHaeTCcH

cTapeHue

NTOXOHOPUA

0P

KIeTKa



ToYKH NMPUNOXeHUA CBOOOOHbIX PpaaunKasioB B KJieTKe

OKMCNEMHBIA NMNKA  menBpansl




PepMeHTbI, pa3pyLliaroime cBoo6oagHbIe
paauKanbi:

Peakumnto gucmyTaumnm cynepokcuaa, katanmsampyer
cynepokcuaoncmyTasa:

20,”+2H* [ H,0,+0,

KaTtanasa n nepokcugasa pasnararT nepekuch
BOAOPOda Ha BOAY M MOMEKYNAPHbIA KMCMOPOA:

2H,0,=2H,0 + O,

BocctaHoeneHue [JHK 1 6enkoB ocyuwlecTBnatoT
cdbepmeHTbI penapauunmu



CBd3aHa I aKTUBHOCTb 3TUX
doepMeHTOB CO cTapeHNEM?

Bunanmo, na, NOCKONbKY Yy
AONIrOXUBYLLUUX FINHUN MbILLUEU U
Apo30(duns1 aKTUBHOCTb UMEHHO 3TUX
chepmMeHTOB OKa3anacb NoBbILEHHOU,
a 'y 60NnbHbIX C CUHOPOMaAMMU
npexpeBpeMeHHOro crapeHus -
CHNXXeHHOM



B HacTosLllee Bpemsa aenarTco
NONbITKN OObEANHUTb BCE LEeHHOoe
N3 pasHbIX TEOPUN.
BbIirnaauT 3To NpUMEPHO TaK:



YHuBepcarnbHasa Teopusa ctapeHus, oobeanHmBLLASA
NMEIOLLIMECS TMNOTE3bI, ObiNna BblABMHYTA B KOHLE XX BeEKa.

OHa Oblna NocTpoeHa Ha OCHOBE TEOPUN HAOEXKHOCTHU
BronorM4ecknx CUCTEM 1 3akrntoyanacb B TOM, YTO HOpMaribHas
paboTa rodon cMcTeMbl CONPOBOXAAETCA Cry4YanHbIMU
owmdkamm, cboamu, oTkazamn. BosHmnkatoT cBobogHble
pagukansl 1 apyrue noboyHble NpoayKTbl MeTabonuama,
noBpexaarTcss MeEMOpPaHHbIE U FTEHETUYECKNE CTPYKTYPHbI
KIETOK.

XOTS NoBpeXaeHHble CTPYKTYPbl penapupyoTcS
(BOCCTaHaBNMBAIOTCA) C NOMOLLIbIO crelmanbHbiX hepMeHTOB,
HO N 3TN CUCTEMBI, OTBEYaloLLMe 3a BOCCTAHOBIEHNE, TaK Xe
MMEIOT OrpaHNYEeHHY0 HAEXHOCTb. ITorom aBnsertcs
yXyALLEeHne KayecTBa paboTbl KNETOK, TKaHEN, OpraHoB U
«OTKa3» CUCTEMbI B LIEMNOM.

BrnnsaHue reHoma Ha NPOAOITKUTENTbHOCTb XXU3HW, C TOYKM
3pEHUST YHMBEPCanbHOW TEOPUN, 3aKITIOYaETCHA B TOM, YTO
AednUUT HaaEXHOCTU BUONOrM4YecKknX CUCTEM Ha BCEX
YPOBHSIX, HAYMHAA C MONEKYNAPHOro, 3anporpaMmMmmpoBaH Ha
r€EHHOM YPOBHE U MOTOMY CINYXXUT MPUYNHOWN CTapEHUS.



MOXXHO N NPOTUBOCTOAThL
CTapeHunto?

A no4yemy Obl U HET?



UTO 3amennseT ctapeHue:

e 3amMearieHHoe pa3BuUTUE. Y KUBOTHbLIX B
9KCNepmMeHTe oTMeYarnoch npoarieHue
XXU3HU Mpn coaepXaHnum ¢ poXXaeHus npu
NOHWXEHHOWN TeMnepaTtype, YMEPEHHOW
MNOKCUN U HN3KOKANOPUMNHOM, HO
cbanaHcMpPoOBaHHOM MUTaHUN.

* AHTHUOKCMAOAHTbI (BUTamMuHbl A, E, C) 1
MUKPO3NEeMeHTbI (Zn, Se) Hy>XHble A5
pPaboTbl PEPMEHTOB.

« 300POBbIN 0OpPa3 XNU3HU Kak PU3nveckon,
TaK U NCUXnU4eckoun, counanbHON, OyXOBHOW
N MatepuranbHOW



3A0poEbIit 0Opa3s HKH3HK

MNonHoyeHHbIKU
OTALIX

ChamaHcu-
pPOBaHHOE
nuTaHue I~

Y 0OBNETEO PEHHOCTh
paboTou,
hUIMHECKU M

W MyXOBHBLIW
KomcopT

Cxera «An0poEnt cBpas AIEHD

MeauymHckan
rPamMoTHOCTh

AKTueHaR
MWHUIHEHHAR
noauyma

IKOHOMUUECKAR
W MaTepuanbHan
HEFABMCUMOCTh

HenoAHoUEeHHbIK

OTAbIX

./

Jl

MNewroduanonoruyeckan
YOO BNETEO PEHHOCTh

]
| !
| |
/ |

T =

PerynapHan
huanyeckan

W OBUMETENL-
HaR aKTMBHOCTh

8 CEMbE

Heb raronomyuue

CoymanbHan
NacCUBHOCTL |

HeynosneteopeH- '
HOCTh XXM3HEHHOM
CUTYALMEN,
NEpEYTOMAEHUE

HapylweHHsI4 ‘

MeauymHcKan
BearpamoTHOCTh

l MnogpHamma ‘

3noynotpebne-
HUE anKkoronem,
KYPEHWUE U HAPKO-
MaHua

MHemx eedgo Miaaodoteay




[1na cTtaporo 4yenoBeka o4YeHb BaXkHa

BOCTPEOOBAHHOCTb B OOLLECTBE

(a y npumaTtoB eCcTb NoBefeHYecKad nporpamMmma - y4ymTtbecs y
CTapuKoB)

Y cmapozo nasuaHa npocHynacs npozpamma
yyume MOA00bIX, @ Me NPUNeXHO y4amcs,
mak Kak obauk yqyumens coomsemcmayem ux
B8poOXMOeHHOU npo2paMme yqumsbCa y camya
¢ nuiwHol cedoll epusoli u MaHmuedu. Ynusep-
cumemcKue npogeccopa 8 meyeHue MHoO2ux
cmonemul npenodasainu 8 nNApuKkax u
MAaHMUAX.

U3 kHurn B.[lonbHuka «HenocnywHoe anTa uoccepbi»
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TOo, KaK XXUBYT
CTapuKu,
Xapakrtepusyert
Hauuo




KoHeu. Cnacubo 3a BHMMaHue!



