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TEXHOI'EHHOE ON3NYECKOE
SAT'PASHEHUE

¢ TexHorenHoe (pusmueckoe (€ro MOKHO TaK)Ke Ha3bIBATh
IHepzemuueckum) 3arpsi3HeHue MPeACTaBIISIET COOOH
MPUCYTCTBHUE B OKPY KAIOIIEH cpefie (JiuTochepe,
atMocdepe U rugpocdepe) TOMOJIHUTEIBHO K
€CTECTBEHHBIM Ire¢0(pU3UUYECCKUM TOJIAM (PU3UUYECKUX TTOJIEH,
CO3/IaBAEMBIX YEJIOBEKOM B MPOIECCE pEATU3ALINU
COBPEMEHHBIX TEXHOJIOTUN

¢ Takue pu3nYecKue noias HOCSAT Ha3BaHME TEXHOTCHHBIX
(MJIA TEXHOJIOTHYECKHX )



TEXHOI'EHHOE ON3NYECKOE
SAT'PASHEHUE

[MpoMbitneHtoe 1
CeNILCKOXO3ARCTBEHHOS
NPOH3IBOACTEO,
ropojicKoe X03aHCcTBO

Texnoreniibie Boaswxe konnuecrsa CxonneHus
Hanueckue nons § XHMHYCCKHX BELICCTB MHKPOOPIraHH3MOB

Texnorennoe soaacicrane
Ouanveckoe | Xumuueckoe | Buonornueckoe

|

Texnorexnnoe JArpA3IHCHHC

/\‘

Hiamencuune JlecTpykuus DH3HONOTHYECKHE
1COJIONHYCCKOH HHXXEHePHbIX 3pexTl B HHBLIX
cpensl obbexros OpraHH3IMax

o A.J[.JKuranuny



TEXHOI'EHHOE O®OU3NYECKOE

SAT'PASHEHUE

Bun dhusndeckoro moss Enununa YpOBEHB T0JIs
U3MEPEHUS (boHOBLI -
JIOCTUTACMbII
AKyCTHYECKOE nb 25-30 80-120
BubGpannonnoe MM*C 0,02-0,50 0,02-16,0
TemneparypHoe °C -160 - +1500
DIIEKTPUYECKOE:
P oIy Jaro1e TOKU MB/m 5-10 10-1600
parmocdepHoe +1OH/-NOH 1,15-1,2 1,0-1,5
ANEKTPUIECTBO
DJIEKTPOMarHuTHOE kB/Mm 10 (-6) 2,5-10,0
Pagmnanmonnoe MP/4 0,003-0,025 0,018




TEIIVIOBOE 3AI'PASHEHUNUE

COpocC TEIUIOBBIX OTXOA0B B OKPY KAIOIIYIO Cpeay, B
PE3YJIBTATE YE€TO NPOUCXOIUT TEXHOTCHHOE
M3MEHECHHE TEMIIEPATyPHOrO PEKMMa KOMIIOHEHTOB
reocdep:

TenoBoe 3arpsi3HEHUE BOIOEMOB

TertoBoe 3arpsa3HeHne aTMoCheEphI

TermmoBoe 3arpsi3HEHUE BEPXHUX CIIOEB JIMTOC(EPHI



® & 6 O 6 O o o

TEIIVIOBOE 3AI'PASHEHUNUE

MU cTOYHHUKY TENnJI0BOI0 3arpsi3HCHUI .

ropsiuMe 1exXa 1 MoJA3eMHBIC Ta30X0 bl METAJLTYPTHUSCKUX MPEAIPUITHI
TEIIOTPACCHI

COOpHBIE KOJJIEKTOPHI

KOMMYHHMKAIITMOHHBIC TYHHEIIN

TYHHEJIN METPOIOJIUTCHA

o0orpeBaemMbie OI3EMHBIE COOPYKEHHUS

COPOCHI TOPSIYMX TEXHOJIOTHYECKUX BOJI B PEKH M OTKPBITHIE BOJOEMBI

YCTAHOBKH, UCITOJIb3YEMBIE JIJIsI IPOMOPAXKMUBaHUA CJIA0bIX U
IUIBIBYHHBIX TPYHTOB IIPU CTPOUTEIILCTBE

IMOJA3CMHBIC XPpaHWINIIA CXKUKCHHOI'O I'a3d



TEIIVIOBOE 3AI'PASHEHUNUE

¢ KoHneHTpanus OOJIBIIOr0 YMCJia HCTOYHUKOB
TEIUIOBOU YHEPTUU B OIPEJICICHHBIX MECTAX
(HampuMep, B OOJIBIIMX IOpOJIaX-
METAIT0JIMCax ) CO31aeT IMPEAIIOCHUIKH
(OpMHUPOBaHMUS TaK Ha3bIBAEMbIX TEILIOBBIX
KYIOJIOB - IPOIrPEThIX 00BEMOB
r€OJOTMYECKOT0 IIPOCTPAHCTBA U
aTMOC(EPHI



TEIIVIOBOE 3AI'PASHEHUNUE

¢ B npenenax TeppuUTOPUN KPYITHBIX TOPOJIOB
Ha HeOoabmuX 1yonHax (10-30 m)
(GOPMHUPYIOTCS OOLLIMPHBIC TEOTEPMUUYECKUE
AHOMAJIMH C IPEBBIIICHUEM TEMIIEPATYPHI
Haa poHOBOM Ha 6-10 C

¢ TeMmreparypa Bo3ayxa HaJl KPYITHBIMUA
ropoaamu B cpeaneM Ha 1-2 C (3-5 C) Bblie
(bOHOBOM



TEIIVIOBOE 3AI'PASHEHUNUE

TEM ESATYE S TOSERINICTH sOGw, T naow, C TeMDOpaTYR A NOSEAIMOCTH sOSM, ‘T

16 3 i ﬁ ) 16 24 ‘

Puc. 2. Tennosoe sazpasnenue Konopcxot 2y6st PUHCKOZ0 5a1Usa
om JIeHuHzpaOCKOt ANOMHOU SASKMPOCMARYUN



TEIIVIOBOE 3AI'PASHEHUNUE

buonoruueckue 3gp(PEKThl TEIIOBOIO 3arPsA3HCHUS
BOJOEMOB:

TensoBasi ru0de/Ib pbIObI

J171d KaXK10T0 BUJIa CYLIECTBYET CBOW MHTEPBAI TEMIIEPATYD,
HanoOoJIee OJaronpPUATHBIN AJI51 €T0 BEIKUBAHUS

HecrnocoOHOCTh BOIHBIX OOUTATENEN PETYITUPOBATH
TeMIeparypy Tejia

[loHM>KEeHWE KOHILIEHTPpAILIMU KUCIOPO1a



TEIIVIOBOE 3AI'PASHEHUNUE

buonorudeckue 3(p(HEKThI TEMIOBOIO 3arpsi3HECHUS
BOJIOEMOB:

CHHIkeHHe PenpPoAYKTUBHOU GYHKIIMHT
OpPraHu3MoOB

dopenb CrIoCOOHa BIKMBATh B TEILJIOM BOJAE, HO HE
CIIOCOOHA Pa3MHOXKAThCs

HN3MeHeHud B HOBCACHHNUMHN pl)lﬁ OT TCIJIOBOI'O
INOoKa

CraHoBgTca 00Jiee JIETKOU JOOBIUEN NJIA XUIITHUKOB



TEIIVIOBOE 3AI'PASHEHUNUE

buonornueckue 3(PeKThl TEMIOBOTO
3arpsi3HECHUS BOJOCMOB:

¢ [loBblIIaeTcss YyBCTBUTEJIBHOCTD K
00JIC3HAM

¢ Yapoiaercs CTPYKTYpa BOJAHOIO
coo01IecTBa

[ CaHmxaeTcs yCTOMUYHBOCTD SKOCHUCTEMBI



TEIIVIOBOE 3AI'PASHEHUNUE

OtpunarenbHbie 3QPEKThI TEMIOBOIO 3arpI3HCHUS:

¢ [Iporpetsiii (MM OPOMOPOKECHHBIN ) TPYHT
B3aMMOJICUCTBYET C PACTCHUSMHU, ) KUBOTHBIMU U
MUKPOOHBIMH COOOIIECTBAMHU, JIJISI KOTOPBIX
I'PYHTOBAs TOJIIIIA SIBIISICTCS CPEIOM OOUTaHUS

¢ TexXHOreHHbIE U3MEHEHUSA TEMIIEPATYPHOTO PEKUMA
MOT'YT YXYAIIaTh YCIOBHS KU3HU U PAOOTHI JIIOJICH

¢ Koppo3noHHOE MOBPEXKICHUE TEIIO- U
ra30MpoOBOJIOB, KaHAJIM3AIIMU U T.I1.



HTYMOBOE 3AI'PASHEHUE

¢ Illym — coyeTaHue 3BYKOB Pa3JIMYHOU YACTOTHI U
UHTEHCHUBHOCTH

¢ Illym — 110001 HexeJIaTeJIbHbBIN 3BYK,
OKa3bIBAKIIMI BPE/THOE BO3ICHCTBUEC HA
OpraHuU3M YeJI0BeKa

¢ lllymoBoe 3arpsi3HeHHe - MPeBbINICHUE
€CTECTBEHHOI0 YPOBHSI IIyMOBOI0 (hoHA WM
HEHOPMAJIbHOE U3MEHEHHE 3ByKOBBIX
XaPAKTEePUCTUK: MEPUOAMIHOCTH, CIJIbI 3ByKa U
T.II.



HTYMOBOE 3AI'PASHEHUE

3BykoBoi quana3zon: yacrora ot 20 I'u xo 20 000 I'y (20 xI')

2

2
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oko;10 20 000 'ty — BepxHMi1 mopor ciryxa peOEHKa (3aBUCUT OT YEJIOBEKA)

okoJio 14 500 ['y — BepxHUI1 NOPOT ciyXa B3POCIOr0 YEI0BEKa (3aBUCHUT OT
YeJI0BEKA)

7040 I'tt — «i1s» 5-11 OKTaBEI
3520 I'tt — «i1s» 4-11 OKTaBEI
1760 I'tt — «i1s» 3-11 OKTaBEI

880 't — «i1sh» 2-1 OKTaBEI

440 't — «is» 1-11 OKTaBBI

220 I'm — «i1s1» Majon OKTaBEI
110 I'it — «i1s» bonpmion okTaBel

100 't — vacToTa ryaeHust ceTeBoro Tpancdopmaropa
17—20 'ty — HM>KHUN TOPOT CIyXa B3POCJIOro YeJI0BEKa (3aBUCHUT OT YEJIOBEKA)



HTYMOBOE 3AI'PASHEHUE

¢ H(ppa3ByKOBOM JMANIa30H: 4aCTOTa MECHEE
20 I

¢ VYIbTpa3ByKOBOW AWAIla30H: 4acToTa 0oJice
20 000 I'x



HTYMOBOE 3AI'PASHEHUE

Henpouns3BoAaCTBEHHBIE LIYMBI nb ITpon3BOACTBEHHBIE TYMBI nb
[IIenot, mIOpOX JUCTHEB 10 Tunorpaduun 74
Kunast komHara 35 ManmHOCTpOUTENBHBIE 3aBO/IbI 80
VYauyHble MIyMbl 55 Metauiopexyime CTaHKu 80-96
Peub, mrym B Marazune 60 CrpoutenbHble NPEANPUITHS 95
JlerkoBbie aBTOMOOMIIH 77 Merautyprudaeckue 3aBoJibl 99
ABTOOYCBI 80 KomnipeccopHnas ctanuus 100
J3enbHbIi Tpy30BUK 90 l"a3oTypOuHHas YHEPrOyCTaHOBKA 105
2Kene3HomopoxKHBIN TPAaHCIIOPT 100 JluckoBas muna 105
Bo3nymnslii Tpancnopt 100 [leckocTpyiiHblii anmapar 115
I'pom 120 PeaxtuBHbII nBUTaTEND 120-140
BboneBoii mopor 130 BricTpen u3 apTuiuiepuiickoro opyaus 160-170




HTYMOBOE 3AI'PASHEHUE

M cTouyHMKH mIyma:

¢ HazeMHbIN TpaHCIIOPT (aBTOMOOUIILHBIN U
KEIJIC3HOOPOKHBIN )

¢ Bo3ayIlHbeIN TpaHCOOPT

¢ [IpOoMBINUICHHBIE TIPEAIIPUSATHS

¢ CTpOUTEIIbHBIE MAILIMHBI U MEXAHU3MBbI
¢ Jlerckue canpl, IIKOJIbI



HTYMOBOE 3AI'PASHEHUE

¢ (C CaHUTapHO-TUTMECHUYECKHX MO3UIIMH HOPMAJIbHBIM
(KOM(POPTHBIM) CUUTAETCS AKyCTHYECKUN PEKUM TIPH
ypoBHE 3ByKa 10-65 nb

¢ MakcumalibHO JUCKOM(OPTHBIM SIBISIETCS YPOBEHB 3BYKa
BbIlIE 80 1b

¢ Jlyig HEPBHOU CUCTEMBI YEJIOBEKA BPEJICH IIYM,
npesblmaromui 50-60 1b (ypoBeHb 3ByKa OOBIYHOTO
aynuomeriepa gocruraet 60-70 nb)
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HTYMOBOE 3AI'PASHEHUE

[locnencTBus BO3AEHUCTBUS IIyMA:
HapylI€HHUE CHA

CEPACUYHO-COCYJIUCTHIE U HEPBHBIE PACCTPOUCTBA
YyBCTBO YCTaJIOCTH

MOBBIIIICHHAS YTOMIISIEMOCTh

MOHWKEHUE HACTPOCHHUS

MTOHMKAETCS CIIOCOOHOCTH K yueoe

MOHMKAETCS MPOU3BOJUTEILHOCTh TPY/Ia
CHIKAETCA CIyX

120-130 nb — GoneBoe omrylieHNEe, aKyCTHYeCKask TpaBMa
186 nb — pa3pbiB OapabaHHBIX NEPEIOHOK

196 nb — noBpexACHNE TErOYHON TKaH!



HTYMOBOE 3AI'PASHEHUE

Nuadpazpyk (Menee 201'm)

VICTOYHUKH: 3eMIIETPSICEHUsI, OypH, yparaHsl, IIyHAMH,
MOIIIHOE 000pYyA0BaHUE (CTAaHKH, KOMIIPECCOPHI, AU3CIbHbBIC
JIBUTATEIIN, BECHTHJISTOPBI, PEAKTUBHBIC JBUTATENH,
TPAHCTIOPTHBIE CPEJCTBA)

Ci1abo moniomaercs, pacnpocTpaHsIeTcs Ha OOJIbIIre
PacCTOSTHUSA

dH3UOJIOTHYECKOE JIEMCTBHUE: 00JIb B YX€, O CIPUYNHHBIM
CTpax, YTOMJICHHUE, TOJI0BHAs 00JIb, TOJIOBOKPYKEHHUE,
CHHU>KEHUE OCTPOTHI 3PCHUS

Oco0eHHO ormacHbI KojieOanus ¢ yactoroit 4-12 '



HTYMOBOE 3AI'PASHEHUE

VaerpaszByk (0oaee 20kI1)

W cTouHUKY yAbTpa3ByKa: BCE BUIbI YIBTPA3BYKOBOIO TEXHOJIOTHUECKOTO 000pYI0BaHNS,
yABTPAa3ByKOBbIE MPUOOPHI U alllapaTypa NPOMBIIIIIEHHOTO, MEAUIIUHCKOTO, OBITOBOTO
Ha3HAYEHUs, TEHEPUPYIOIIHE YIbTPa3BYKOBbIC KOJIeOaHMs B AuanazoHe yactot oT 18 kI’
1o 100 MI'u u Beie. K ncrounnkam yapTpa3Byka OTHOCUTCS Takxke 000pyIOBaHUE, PU
IKCILTYaTalMi KOTOPOTO YABTPa3ByKOBbIE KOJICOAHUSI BOSHUKAIOT KaK COIYTCTBYIOIIMIA
daxTop.

X0opollI0 MOomIoaeTes razaMu (Bo3ayxoM) u xkuakoctsMu (mpuMepHo B 1000 pa3 ciadee)

DU3MOTOTUYECKOE ACHUCTBUEC: HAPYIIAETCS JECITEIbHOCTh HEPBHOM CUCTEMBI, CHUKAETCS
0oJeBasi YyBCTBUTEIBLHOCTh, U3MEHSIETCSI COCYJIUCTOY JIaBICHUE, U3MEHSIETCSA COCTaB U
CBOMCTBA KPOBU

[ToBpexnaet monekynsl JJHK

Bri3piBaeT myrtanuu



HTYMOBOE 3AI'PASHEHUE

¢ Bo31encTBre Ha DKOCUCTEMBI MAJIO U3YUYEHO

¢ [llym oka3bpIBaeT OCCIIOKOSAIIEE U
OTIYTHBAIOIIEE BO3/ICHCTBUE HA dKUBOTHBIX



BUBPAILIMOHHOE 3AI' PASHEHWE

BuOpanus nid tuHaMHU4eCKOE BO3ICHCTBUE —
COBOKYIHOCTh MEXaHUYECKHUX KOJIeOaHUI

[lepenaroTcsi OT ICTOYHUKOB K pa3IMYHBIM 00BEKTaM, B TOM
YUCJIE U K 00BEKTAM KMBOU IIPUPOJIbI

M cTouHnku: 000pyI0BaHNE IPOMBINIJICHHBIX IIPEATPUSTHH,
JIBUXYIIIUECS TPAHCIIOPTHBIE CPEJICTBA, CTPOUTEIILHBIE
MAIlIMHBI U MEXaHU3MBbI, TEXHHYECKOE 000PY/IOBaHUE
30aHUN U JP.

BocrnpuHumaeTcs yepes nepeiatonyro cpeay
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BUBPAILIMOHHOE 3AI' PASHEHWE

[TocneacTBust BUOpaLuu:

N3MeHeHue penbeda MoBEPXHOCTH

CHIKEHHE MEXaHUYECKOW MPOYHOCTH MOPO/I
YIJI0THEHUE TTOPO/T

OnoJ3Hu 1 00BaJIbI

IIpocenanue MoBEpxXHOCTH, 00pa30BaHKE MOJIOCTEH

Pazpyuienue pyHIaMEHTOB 3/1aHUN U MHKEHEPHBIX COOPYKEHUM,
KOMMYHUKAIAN

DU3UOIOTUYECKOE IEUCTBUE: HAPYILIEHUE CEPACYHOU NEATEIBHOCTH,
PacCTPOUCTBO HEPBHOM CUCTEMBI, CIIA3Mbl COCY0B, YMEHBILIEHUE TTOABUKHOCTH
CYyCTaBOB; IPU SIBJIICHUU PE3OHAHCA — MEXAHUYECKOE MMOBPEKICHUE OPTaHOB
BIUIOTh JI0 pa3pbiBa

BCCHOKO}IH_ICC N OTITYT'HBAIOUICC BOBI[CﬁCTBI/IG Ha ) XUBOTHBIX



PAJIMOAKTHUBHOE
SAI'PASHEHUE

Nonusupytoiiee n3ay4yeHue — U31y4eHNUE, B3aUMOJACHCTBHE KOTOPOTO C
OKpYKaroIIer cpeoi MpUBOAUT K 00pa30BaHUIO HOHOB

Anbda (&)-uznydenue, noTok saep reiaus He, oOpasyroTcs npu siiepHBIX
peaKIuIX, HU3Kasi IPOHUKAIOIIAs CIIOCOOHOCTD, 3aJIePKUBAIOTCS JTUCTOM
Oymaru, ofgexa0u

bera (3)-u3ny4yeHue, MOTOK JIEKTPOHOB, BOZHUKAET MPHU PATHOAKTUBHOM
pacnajie, Hu3Kasi IpOHMKaroIas ClioCOOHOCTh (HO BHIIIE, YeM y ajibda-
U3Iy4ECHUS ),3aCPKUBACTCS ATFOMUHUEBOM IIJIACTUHOM TOJIIMHOM 3,5 MM

["amMa (y)-u3aydeHue, dJISKTPOMArHUTHOE U3JTyUSHHUE C BEICOKOM SHEPTrHUel 1 ¢
MaJIol JJIMHOM BOJIHBI, HCITYCKACTCSI IIPH SACPHBIX MIPEBPAIICHHUSIX, BEICOKAS
IIPOHMKAOIIAsl CIOCOOHOCTD



PAJIMOAKTHUBHOE
SAI'PASHEHUE




PAJIMOAKTHUBHOE
SAI'PASHEHUE

EcTecTBeHHBIC HICTOYHUKU:

Kocmuueckue nyuu

3emnasa paouayusa (xanuii-40, pyouanii-87, ypan-238 u topusi-232 —
JTOJITOKUBYIIIME U30TOIbI, BKIFOUUBIIMECS B COCTAB 3EMJIM C CAMOI0 €€
poxaenust. Cpennsis 3 PeKTUBHAS SKBUBAJICHTHAS 103a, KOTOPYIO
YEJI0BEK MOJIYYaeT 3a rojl OT 3€MHBIX HCTOYHHUKOB PaJIMAIINHU, COCTABISECT
nmpuMepHO 350 MUKPO3UBEPTOB

Buympennee ooyuenue (paqroakTUBHbBIC BelllecTBa Kanuii-40,
cBuHen-210, mononui-210 v mp., momaBIIve B OPraHU3M C IUIIEH,
BOJIOM U BO3IYyXOM)

Paoon (OecuBeTHBIN, HE UMEIOIIAN BKyCa M 3araxa TsSxKeJbld (B 7,5
paza TshKesee BO3/1yXa) ra3, BBICBOOOXKAAETCSI U3 3€MHOM KOPbI
MTOBCEMECTHO, HO OCHOBHYIO YaCTh JI03bI O0JIYUYEHHUS YEJIOBEK MOIYYaET,
HaXOJSICh B 3aKPBITOM, HEITPOBETPUBAEMOM MOMEIICHNH )



PAJIMOAKTHUBHOE
SAI'PASHEHUE

TexHOreHHbIE HCTOYHUKM:
* JlnepHbie B3pHIBBI
e Memuimmackue o00ciIienOBaHUS
* ATOMHBIE JICKTPOCTAHIIUU (aBAPUH )

Paguanmonnsii (oH Ha 3emuie 3a nocaeanue S0 ner
noBwIicwiica Ha 60—70%.



PAJIMOAKTHUBHOE
SAI'PASHEHUE

Ansda -§8o:::.
9o ;i; 1

Famma

WCTONHMK U3Ny4eHUA CHApY XK

AN

Anscha o

Bera S

Famma

WCTONHMK MINYHEHWUA BHYTPH

Koctu Hopku

” 1000 ‘\Anrxm TKaHU OKYHA
o 5

7

Koctn okyHa
Ve 3000
/
Koctu 6o6pa Koctu onnarpsl
1 400 Menkan psiba
/ 1000
Marxue TKaHu *
navcrsopuamx Monmoc«on
Bonm.ue pacre«un nnanxrou

Ronuue ocam(u
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PAJIMOAKTHUBHOE
SAI'PASHEHUE

Bo3znencrBue Ha )KUBbIE OPraHU3MBI:
JIyueBast 001€3Hb

M3MeHeHusa B KiIeTKax

MyTareHHo€e BIUSHUE
KaH11epOreHHO€ BIIMSIHUE
becmionue



DJIEKTPOMAI'HUTHBLIE I10JIA

¢ COBOKYITHOCTb 3JIEKTPUUECCKUX U MArHUTHBIX
TOJICH

¢ lcTouyHMKH: aTMOC(EPHOE IICKTPUIECCTBO,
KOCMHYECKHE JTIyuH, n3aydcHue ConHIa,
TpaHC(OPMaATOPHI, FTEHEPATOPHI, JIA3EPHBIE
YCTaHOBKH, MUKPOBOJHOBBIE IT€UH, MOHUTOPBI
KOMITbIOTEPOB, BEICOKOBOJIBTHBIE JTUHUH
anekTponepenad (JISII), uamepurenbHble TPUOOPHI,
YCTPOMCTBA 3allUTHI 1 aBTOMATHUKHU U JIP.
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DJIEKTPOMAI'HUTHBLIE I10JIA

Bo3aencTBre Ha )KUBbIE OPTaHU3MBL:

Hapymenue @yHKIMN cepaedHO-COCYIUCTON CUCTEMBI
YxyniieHne oOMeHa BeIleCTB

H3meHenune cocraBa KpoBU

CHMKeHHE OMOXUMHUYECKON aKTUBHOCTH OCJIKOBBIX MOJIECKYJI
[IoBBIIIIEHHAS! YTOMJISIEMOCTD

Hapyiienue cHa

TopMokenue pediiekcoB u ap.



3AITAXU KAK 3ATI'PASHUTEIID



