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CXEMA [EUCTBUS
NYMOPAJIIBHOI'O PEIYINATOPA
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Y

PELIENTOP
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SHEPTETUYECKWUWA OBMEH

SHEPTETUYECKUW BAJTAHC:
O6bpasoBanue 3. = 3. paborsl + O.Tennmonoreps +
+ 3.3amnac.

YPOBHWU MHTEHCUBHOCTW SHEPIOOEMEHA KINETKW:

1) YposeHp noanep)XaHus HETOCTHOCTH

KJIETKH — 15%
2) YpoBeHb (hYHKIIHOHAIEHOH TOTOBHOCTH

KieTtka — 50%
3) YpoBeHb (PyHKIHOHAJIBHOW aKTHBHOCTH

kietku — 100%




SHEPIETUYECKWUA OBMEH

° 1-i 3akon TepmomuHamukn I'enbMroasna, Tom-
cona u Kunaszuyca: «Ecau Temiora npeBpallaeTcs
B paboTy, TO KOJIMYECTBO paboThI, IIPOU3BEAEHHOH
CHCTEMOM, SKBUBAJICHTHO KOJIHUYECTBY MOIJIOLIEH-
HOT'O TEIlJ1a»

e 3akon I'ecca: «Tenyoroit ahdexT rpouecca, pas-
BHBAIOIIETOCS Yepe3 psl NOCIeI0BaTEIbHBIX CTa-
OUH, 3aBUCUT OT TEIJIOCOAEp)KaHUSI HAaYaIbHBIX U
KOHEYHBIX NPOAYKTOB XUMHUYECKOU peaKkLlum, HO He
3aBHCHT OT IIYTEH UX XUMHYECKUX IPEBPALLICHUN».




9QHEPTETUYECKU OBMEH

e DHepreTuYecKkas IEHHOCTHh HJIK KaJOPHYECKHH
k03 dHIUEeHT BelecTBa — KOJIMYECTBO Teria, 00-
pa3yeMoro Ipu cropasuu 1 r BermiecTBa B aTMOC-
(hepe YUCTOrO KHCIIOPOaa:

e XUPBI — 9,3 xkau;
BEJIKHU u YI'VIEBO/IbBI — 4,1 kkax

o KaJlopHYeCKHH 3KBHBAJIEHT KHCJIOPOJa — KOJIU-
YeCTBO Temjia, OCBOOOMXIAIOIIEr0Cs B OpraHu3Me
OT cropanus 1 r BeniecTBa npu norpebienuy 1 mut-
pa KUCJIOpOLa: ’

e KHUPBI — 4,69 xkan/n; BEJIKH — 4,46;
VYIJIEBOABI — 5,05 xxan/n




OCHOBHOW OBMEH

e OcHOBHOH 00MeH — MUHMMANBLHBLIH (0a3MCHBIN)
yPOBEHB DHEPrOTPAT, HEOOXOMUMBIN IS TOIIED-
KAHUS XKU3HEAEATSIbHOCTH Opranu3Ma B yCIIOBH-
X (PU3UYECKOTO ¥ HIMOIMOHATILHOTO MOKOS

¢ YcJOBHA OCHOBHOIO 00MeHa: YTPO, IOJOXEHHUE
Jexa, cocTossuue 00ApCTBOBAHMUS, MbILIIBI pac-
cj1abJieHbl, HATOLIAK, TeMIlepaTypa Cpenbl OKO-

no 22°C

e VYcJIOBHBIE HOPMbI OCHOBHOrO O0OMeHA:
® y MY>XYHH CpeHero Bo3pacra — 1 xkas/kr/gac
® y JKEHIHH cpenHero Bospacra — 0,9 kxan/xr/gac
e y nereu 7 nmer — 1,8 kxan/kr/4ac;
12 mer — 1,3 xxan/xr/yac
e y crapukoB — 0,7 xkan/kr/gac




SHEPTETUYECKWUA OEMEH

e PABOYMHM OBMEH — BenuuuHa SHEPreTHYEC-
KOro obMeHa, xapakTepHas IJIs OIpPENesIEHHOIO
BH1a TPYIOBOH HEATEIILHOCTH

e Pafoyas npubaBka — pa3HUIA MEXy pabouuMm U
OCHOBHBIM OOMEHOM

° CrnenuduyecKu-IHHAMHYECKOE JeHCTBHE MANIH —
yBeJIMYEeHHEe YPOBHEH 3HEproTpar cuycrsa 1—3 yaca
IOCJIe MpUeMa ITHIIH:

e g 0enxkoB — HA 30%;
JJIsI YTJIEBOMOB U KHpoB — Ha 15%




FPYMrbl PABOTHUKOB MO 3HEPITOTPATAM

1. PaboTHuKH, OPEUMYLLIECTBEHHO YMCTBEHHOI'O TPY-
1a: HHOKCHEPHBIH COCTaB, BpayH (KpoMe XHPYPIoB),
paboTHHKH HAYKH H HCKyCCTBa, JHTEPATYypbl, py-
KoBoguTeJu B T.0. — 2500—2800 xxain/cyT

2. PabOTHHKH JIETKOFO (PA3MYECKOTO TpyHa: HHoKe-
HEPHO-TEXHHYECKHH COCTaB, PAa0OTHHKH CBfA3H,
PaHODJIEKTPOHHOH NPOMBINIJIEHHOCTH, MeICecT-
pbI, caHATApKH H T.0. — 2800—3000 kxan/cyr

3. PaGoTHUKHU TPY/la CpeOHEH TSHKECTH: TOKApPH, Clie-
capH, JKeJIe3HOAOPOKHHKH, BpaYH-XHPYPrHd, BO-
AUTEH aBTOTPAHCHOPTA, HPOAABIbI NPOJAYKTOB,
Bogaukua — 3000—3200 xxan/cyt

4. PaOOTHHUKH TSKEJIOro (PU3UIECKOro Tpyga: CTpo-
HTeNbHBIE pafoyne, METAJIyPra M JHTEHIIHKH,
MEXaHH3aTOPbI, IVIOTHHKH, He(DTAHHKH H ra30BH-
KH, ceanxo3paboune — 3400—3700 xxan/cyT

5. PaboTaukn 0cob0ro TAXKEIOoro Tpyna: HIaxTepsl,

CTajieBaphbl, BAIBIIHKH Jieca, 3eMJICKONIbI, I'Py3-
gyuku — 3900—4500 kkan/cyr




MoTeHLMan NoKos




PACMNPEOENEHUE UOHOB MO OBE
CTOPOHbI MEMBPAHbI KNETKW




BOPOTHbLIE CUCTEMDbI
HATPUEBbLIX KAHAJIOB

BOpOTA
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W HaKTHRAIMOHHBIE BOpOTA



NoNnAPU3ALIA MEMBPAHDI
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KANUEBbI PABHOBECHbIV MOTEHLUAT
MEMBPAHBI MO HEPHCTY

Kt |
[K ~ 90 myv

E.=E = 61,0 log

in




I TPU COCTOAHUA MEMBPAHDI I

Jlemonsipazanus

Hoaspa3anus I_MHII wm E,

T'nnepronapuzanus




COCTOAHUE HATPUEBbIX KAHATIIOB

A Na'

UHA e
COCTOSIHUE COCTOSIHUE criavk u
noTeHuuana aernonapusauuv penonspuaauyus
[MOKOS MEMBpaHb| MembpaHbl

A — aKTUBaLUMOHHbIe BopoTa; VHA — MHaKTMBaLIMOHHbLIE BOPOTA



3ABUCUMOCTb MHAKTUBALIUA
Na-KAHAJIOB OT BEJIUHUHDI
MEMBPAHHOI'O NMOTEHLUAINA

Tok Na*
100%

80%

60%

40%

20%

-100 80 -60 40 -20



COCTOSIHUE KANMUEBbLIX KAHAIIOB

COCTOSHUE cnavik COCTOSIHUE

noTeHumana penonsapusauun
MOKOS MemMbpaHsb!



| TNOKATNBHBIE OTBETbI
U 3AKOH CUrbl

Cuna pasgpaxutersis B BOJibTax
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COOTHOLUEHUE ®A3 BO3BYAUMOCTHU
C ®A3AMU NMOTEHUUANA OEUCTBUA
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3AKOH «CUIA — OJNMUTENBHOCTb»

CUJIA

2 peobassl

e men— " AIUTENBHOCTB




‘ * MOnAPHbIN 3AKOH I

| @HOMEKTPOTOH | | 9K3anbTaUUs




3AKOH FPAOMEHTA PA3OPAXEHUS
(AKKOMO[ALMSA)




Na'-K* — HACOC MEMBPAHbI




KOOUPOBAHUE UHD®OPMALIUA
B HEMPOHHOW LIENX

RITTRRENN NENREITTN|

° MMnyJbCHOE: HENIPEPhIBHOE, ITAYEYHOE, YACTOTHOE,
MHTEPBAJIbHOE, AJIUTEJIBHOCTHI0 aKTHBHOCTH, Ba-
pHabeNbHOCTHI0 AKTHBHOCTH

e Heumiy/abCHOE: COCTAB M CKOPOCTH TOKA  aKCO-
I1a3MBbI |




CTPYKTYPA U MEXAHU3M JEUCTBUSA
CUHATICA

AKCOH
MukpoTpy6o4ku

CUHanNTUYeCKnun

MpecuHanTuyeckas ny3blpex

MembpaHa :
[MocTcuHanTudeckas g CuHanTuyeckas
' iens

LOeHpput

Henpput (58 : Zay 3
CuHanTudeckuii nyabipek Meauatop B3anmMopewt- lNepemellieHne NoHOB
ocBobOXAaeT MeauaTop CTBYEeT C pelenTopoMm. Na* n K*

KaHan oTkpblBaeTcsl

Henonspusauus

OB6paTHoe nornoLeHue Me- Bnokapa peuentopa
auaTtopa npecuHantTudec- aHTaroHUCTOM
KUM OKOH4YaHueMm

i [lenonApusauum §
: HeT

TS = i



BO3BY)KOAIOLLUA MOCTCUHANTUYECKUN
MOTEHLMAT ( BNC)

| J
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OUBEPIEHLUNA HEPBHbIX
WMMYIIbCOB B LIHC




KOHBEPIEHUWA HEPBHbIX
UMNYNbCOB




PEBEPBEPALIMSA BO3BYXXAEHUS]
B HEPBHOU CETU
no JlopeHTo-Ae-Ho




TOPMO3HOW MOCTCUHANTUYECKUNA
MOTEHUMAN (TMCM)

i
| FMNEPTIONAPU3ALIUS ¥




NMPECUHANTUYECKOE TOPMOXEHUE

aan)a-
MOTOHEHPOH

Cl"« KaHan

1 — aKcoH TOPMO3HOI0 HEHPOHA

2 — akcOH BO30Y>XIAIOLIEro HEHPOHA

3 — moCTCHHANTHUECKas MeMOpaHa anbda-MOTOHEH-
pOHa




| TOPMOXEHUE B LUHC I

Jl Y/ TopmosHas

Crubarens

a) Bo3BpaTHOe TOpMOXKEHHE 110 PeHILIOY
0) JlaTepaibHOE TOPMOXEHHE

B) Penunpoxnoe TOpMOXKEHHE

B — B030yxnenue

T — TopMOXeHHEe

Crpenku yKasbiBalOT HalparjieHHE ABMIKEHHS HEPBHOIO
UMITyJIbCA



TUMNbl HENPOHOB
HEPBHOIO LEHTPA

_yr CEHCOP- UHTEP- MOTOP-
HbIE | HEWPOHbI | HbIE

1. MoHoceHcopHble Bosbyxpatowue [BuratefibHbIe

[y
MoHOMO- Cekpe-
TopMO3HLIE
nanbHble TOpPHLIE

\‘,

MonumonanbHbie  Moaynupyrowue Tpodpuueckue

2. BuceHcopHbIe
3. lNMonuceHcopHbie



BosbyxpoeHue
MOTOHEWPOHOB
MblLL crubartenew

MPUHUUM PELMUMNMPOKHOCTW
( CONPAXXEHHOIO TOPMOXEHUA )

TOpMO3HOU
HEWPOH

TopMoXeHue
MOTOHEWNPOHOCB

MblllL pasrubareneu




NMPUHUKMN OOMUHAHTDI

PasgpaxuTenu HepBHble LIEHTPbI Pednekch!




MPUHLIAM OBLUETO

CTBOIJI

KOPA

MNOOKOPKA




NPUHLIUIT CYBOPOAUHALINA
HEPBHbIX LLIEHTPOB




OBUrATEJIbHAA
KOMAHOA

| R T TR Sy -
MPUHLUUIT OBPATHOW
ADDOEPEHTALIUA

OBPATHAA
ADDOEPEHTALNA




MEXAHU3M MbILLWEYHOIO
COKPALLEHUWA

Yyacrok
CBSI3bIBAHUA
MWO3MHa




CXEMA CTPOEHUA
MbILLEYHOIO BEPETEHA

BonokHo ancysa-
C SsAepHo R s

CYMKOW

BonokHo ~ B!
AnepHow
Lenbsio
AuHamuyeckoe Cratudeckoe
raMmma-BoJS1I0KHO raMMa-BoSIOKHO

AddepeHTHoe

THoe
BonokHo Il Tuna AdybepeHTHO

AddepenTHoe BonokHo Il Tuna
BOJNIOKHO la Tuna



FTAMMA - MOTOHEWPOHHAA TMETNA

Simd 78

CrnUHHON MO3r

WUHTpadoy3ansHoe
BOMOKHO

AdhepeHTHoe
~ BOJIOKHO la Tuna

M"amma-mMoToHerpoH

AnbMha-MOTOHENPOH

I

T

e

s

AkcTpadysanbHoe
MbILLIEYHOE BOSIOKHO



PEAKLIUA MbILLEYHOIO BEPETEHA
HA PACTAXXEHUE MblLULIbI

2\
= >
f_s‘_f‘,, AddepeHTHoe =
——1 BOMoKHo la Tuna 2
e __/).J_.I_Ll o
14D 71 =Ty
g'EOE'E -
| &
o HTpady3ansb- S
o] HOE MblleYyHoe e
L= BONOKHO o ——
L=3 rait | P
—= (ApepHan cymka ==
S T
&

JkcTpady3ansHoe
MbILLIEYHOE BONOKHO

A. KoHTpOrb B. Paccnabnenne C. CokpalieHue
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MPOTUBOTOYHbLIU
TEMNNOOBMEHHUK OBOJIOYKHU
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CYTOYHBIE KONEBAHUS
PEKTANBHOW TEMMEPATYPbI
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HACbI CYTOK



TEPMOPEIYJNALWA

TEPMOIEHES3
(TEMNOMNPOAYKLINA)

' 1) BABUCHBIH
2) PET'YJIAITOPHBIN:

e COKpaTUTEJILHBIH
— MBIIIEYHAad APOXKb
— MBILUEYHBIA TOHYC
— [IPOU3BOJILHBIE COKPAIIEHHS

e HecOKpaTHUTEIbHBIN
— aKTHBAIMS OKHCIICHHUS
— pazo0luenue OKHCIeHUa U (HoCchHOpHITUPOBAHUA

TEMMOOTAOAYHA

e BJIAZKHAMA
(MCIIAPEHHE)

— OwyTuMast

— HeomyTumast

e CYXAA
— TensousnydyeHue
— TemtonpoBeACHUE

— KoHBeKIHsI:
a) ecTecTBeHHAsd,
6) popcupoBanHas




TEPMOPELIEMNTOPbI

°* HIEPUH®EPUYECKHE B OBOJIOYKE
(TEIIVIOBBIE H XOJIO/IOBBIE )

° IEPUOEPUYECKHE B AJIPE
(TEIIVIOBBIE H XOJIO/OBBIE )

° HIEHTPAJILHBIE
(TEPMOYYBCTBHTEJIbHBIE HEHPOHB] )

B



