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HoBbIM 3516MEHTOM BO B3aMMOOTHOLUEHMSIX OOLIECTBA U IIPUPOJIbl HA COBPEMEHHOM
YPOBHE Da3BUTUSl HAyUYHO-TEXHHUYECKOI'O MpOrpecca CTalo TO OOCTOSITENbCTBO, HYTO
B3aMMOJICHCTBUE YENIOBEKAa M MPHPOJBI CTAlO CIIOKHBIM M WHTCHCHBHBIM. BbICOKas
KOHIICHTPAIIHS POM3BOJICTBA M POCT TOPOJIOB, BOCTIPOU3BOISAIINX BTOPHIHBIC PECYPCHI,
BBI3BIBAIOT B IPUPOJHBIX CUCTEMAX HEOOpAaTUMbIE MPOLIECCHl OTPULATEILHOTO CBOMCTBA
U HEeXeJaTelbHbIe M3MEHEHHsS B TNPHUPOJHON CHUCTEME, B TOM 4HCJIE KadyeCTBEHHBIX
nokaszaTesieil MOBEPXHOCTHBIX M TOA3EMHBIX BOJHBIX HCTOYHUKOB. VMIMEHHO IO3TOMY
COXpaHEHHE MPUPOTHBIX PECYPCOB, UX PAIMOHAIBLHOE MCIIONB30BAHNE, a TS BO3MOKHO,
¥ IIPOJYMaHHOE BOCHPOM3BEIEHHE U, KPOME TOTO, CKPYITyJe3Has OLEHKa BEpPOSTHBIX
IKOJIOTUYECKUX  MOCIEACTBUN  JIOOBIX  IIAaHUPYEMbIX  JIEHCTBHM,  CTAHOBSTCA
aKTyaJbHBIMU 3aJladaMH Ul KaXJO0I0 TOCYAAapCTBAa M I YEIOBEYECTBA B IIEIIOM,
HaTpaBJICHHBIMH Ha 00eCTieueHNe YCTOWIMBOTO Pa3BUTHSL.

Hctopust pa3BuTusi Haykd AaeT OCHOBAHMS YTBEpPXKJaTh, YTO HAYUYHBIH MOUCK
IIOBTOPHOI'O MCIIOJIB30BAHUS IIPOMBIIUIEHHBIX OTXOJIO0B, HAuyaTbld e€lle B JaJeKOM
IPOIIUIOM, M TPAHUIIBI TO3HAHUS MAaTEPHATIBLHOTO MHUPA, 3aKOHOMEPHOCTEH U CTICIU(PHUKH
OOIIECTBEHHOIO0 Pa3BUTHUS TOCTOSHHO pacHIUpPSIOTCS. B KOHKPETHBIX HCTOPUYECKUX
YCIOBHUSIX HEKOTOpble O0JIACTM HAayKH, TaKM€ KakK 3KOJOIMs, IpuoOpeTralT cTaryc
CBOEOOPA3HBIX JIMJEPOB, IIOCKONBKY HX PpEe3yJabTaThl II03BOJSIOT pEIIaTh CcaMble
akTyasibHble Tpobnemsl XXI Beka, obecnieunBasi yCTOMYMBOCTH NMPUPOJIHBIX CHCTEM U
BOCIIPOMU3BOJCTBO 0€3 yTpaTsl cBoero coOctBeHHoro Oasuca. Ilpu 3Tom oaHOW U3
HanOoyiee CHOXKHBIX M aKTyalbHBIX TPOOJEeM MPHUPOIONONB30BaHus, TpeOyromen
CBOEBPEMEHHOI'0 PELIEHUs, SBIISIETCS HAKOIUIEHUE B BOJHOM Cpesie IPOU3BOJACTBEHHBIX U
OBITOBBIX OTXOJOB, TO €CTh CTOYHBIX BOJ| TOPOJOB M IIPOMBIIUIEHHBIX OOBEKTOB,
TpeOyromux 0e30nacHoON yTUiaM3aluu. ITa npolsiaeMa TeCHO CBs3aHa € HKOJOTHYECKHM
HOPMHPOBaHHEM, Ha OCHOBE KOTOPOTO OIPENENSIFOTCS MHapaMeTpbl  COCTOSHUSA,
WHTEPBAIBl WX ECTECTBEHHOTO KOJeOaHWs, BBIABISAIOTCS IOPOTOBHIE M KPUTHYECKHE
BEIMYMHBI I1apaMeTPOB, OOECIEUMBAIONINX COXpPAaHEHHE IIPUPOJHBIX CHUCTeM. B
HACTOSIIIEE BpEMS, TEHIACHIMS KOHCTPYKTUBHOTO COBEPIICHCTBOBAHHUS CHCTEMBI U
TEXHOJIOTHYECKUX CXEM YTHIM3alUU CTOYHBIX BOJ DPa3BUBACTCA B HaIPAaBICHUH WX
MakCUMaJIbHOM ajanTaldd K [OPUPOIHBIM  YCIOBHSIM, COBMEIICHUS (YHKIMIH,
aBTOMATH3allMM TEXHOJOTHMYECKOTO Iiporecca U 00ecredeHus HKOJIOTUYECKON
0e30MmacHOCTH.

C yderoM COBpPEMEHHBIX TpeOOBaHWH, pa3paboTKa KOHCTPYKTHBHBIX U
TEXHOJIOTUYECKUX CXEM pecypcOOOOPOTHBIX M 3KOJOIMYECKU O€30MACHBIX  CUCTEM
YTUIU3a0UM CTOYHBIX BOJ B CIEUUAIM3MPOBAHHBIX arposiaHimadrax, Ha OCHOBE
peryimpoBaHus JUHAMUYECKOTo OanaHca MOTOKOB BEIIECTBA, YHEPTHH U MH(OpMAIIUH, a
TAaKXKE 3a CUeT AKTUBU3ALMU BOCCTAHOBUTENIBHBIX IPOLIECCOB, SBISETCA OHOM U3
aKTYaJIbHBIX IIPOOJIeM IPUPOAOIONb30BaHUs, PEIIeHNEe KOTOPOH MPUBEAET K CHIKEHHIO



HETaTUBHBIX MOCIEICTBUI aHTPOIIOT€HHOTO BO3/ICUCTBUS HA IPUPOIHYIO CPEY.

PocT ropo/ioB ¥ IPOMBINIJIEHHBIX 1IEHTPOB, Pa3BUTHE COBPEMEHHOW MHAYCTPHUH U
MHTEHCU(UKALIUS CEJIbCKOXO3WCTBEHHOTO IPOM3BOACTBA B OOJBIIMX MacliTadax,
YBEJIMUMBAIOT 3a00p BOJbI Ha OBITOBBIC M NMPOHW3BOACTBEHHBIC HYXKIbl. BMecTe ¢ TeMm
BO3pacTaeT U 00bEeM CTOYHBIX BOJ, COPACHIBAEMBIX B PEKU U OTKPBITHIC BOAOEMBI (TaOII.
1). Opomienne 3eMenb OWOJOTHYECKH OYHUIIEHHBIMU BOJAMHU TOPOJOB M TOCEIKOB B
pecnyonuke npeBbiciiio 49700 ra, u3 kotopsix 39500 ra mocTpoeHkI ¢ HCIOIB30BAHUEM
ropojackux ctokoB. M3 Hux: Anmatsl — 16500 ra, Axrooe — 988 ra, Ateipay —14600 ra,
Jxeskasran — 500 ra, Kocranaii — 190 ra, [lerponaBnoBck — 100 ra, Apkanbik — 288 ra,
Vpansck — 1536 ra, Xanarac — 1500 ra, IIemmkent —1550 ra. Jlns MamoBOIHOTO
KazaxcTtana »5T0, BO-NEPBBIX, SBISETCA BaXXHBIM IIaroM Ha MyTH MOBBIIICHUS
3¢ (HEKTUBHOCTH UCIIONIB30BAHUSI BTOPUYHBIX BOJHBIX PECYPCOB, BO-BTOPBIX - 3TO OAHO
U3 MEPOIPUATHUH 110 OXpaHe OKpyskarouien cpenst [ 1-2].

B mocnennee Bpemss MEIMOPAaTUBHOM HAaYKOM BEHETCA MOUCK IYTEW CHHUKEHUS
AHTPOTIOTEHHOTO BO3JICUCTBUS MPHU YTUINU3AIMKA CTOYHBIX BOJ Ha MPUPOJIHYIO Cpely, Ha
OCHOBE BOJJOOOOPOTHBIX THJIPOMETUOPATUBHBIX TexHosorui [119; 120], To ecth Ha3pena
HEOOXOJIMMOCTh Pa3padOTKH COBPEMEHHBIX JKOJOTUYECKH O€30MaCHBIX TEXHOJOTUH
YTUJIM3AIMK CTOYHBIX BOJ B CIENUaiIbHBIX arponanamadrax. [Ipu sTomM moBTOpHOE
UCIIOJIb30BAaHME CTOYHBIX BOJ B CIHEHUANBHBIX arpoyianamadrax HE0O0X0IUMO
peaycMaTpuBaTh C IEIbI0 MPEJOTBPAIICHUS WM CHIDKEHUSI CTETIICHU 3arpsi3HEHUs
BOJIOEMOB CTOYHBIMU BOJIaMH, YTWUJIM3AIIMU PACTBOPEHHBIX B 3TUX BOJAX XMMHYECKHUX
BEIIECTB, a TakKXKe TMOBBIIICHUS JKOJOTHYECKOW EMKOCTH MaJIONMPOIYKTUBHBIX
JaHamagToOB, TYTEM  PETrYJIUPOBaHUs  HAMPABICHHOCTH IOYBOOOPA30BATEIBHBIX
IIPOLIECCOB.

Ta6muma 1 - O6bem cTouHbIX BOA Mo obsactsm Kazaxcrana, MutH. M3 [1]

1980 2000
Ne | HaumenoBanue obnacteit | beitoBsie | HopmatuBH | beitoBeie | HopmaTtuBHO
CTOKH O YHCTHIC CTOKH YUCTBIC
1 | AnMaTuHCKas 391.0 19.9 502.7 29.5
2 | AkToOeHcKkas 94.0 11.0 97.2 13.0
3 | AKMoJHHCKas 145.8 12.9 181.6 23.9
3 | ATeipayckas 129.3 48.1 189.4 157.0
5 | Bocrouno-Ka3zaxcranckas 372.6 61.4 4241 75.1
6 | 3amagHo-KazaxcraHckas 55.9 2.5 71.0 3.9
7 | amObuicKas 172.2 51.2 251.7 58.1
8 | Kaparannunckas 453.8 94.3 529.7 108.5
9 | Ke3pumopanHcKas 123.0 8.1 142.1 16.2
10 | Kycranaiickas 529.7 15.9 253.8 22.4
11 | MaHrBIIUIAKCKAS 91.5 5.2 1354 8.9
12 | TlaBnogapckas 251.9 290.6 385.6 397.0
13 | CeBepo-Ka3zaxcraHnckas 82.5 8.0 98.0 8.8
14 | FOxxno-Ka3zaxcranckas 262.2 40.6 3054 75.9
Htoro 2841.7 674.6 3568.7 1058.2

TexHonornueckuii BOJAOOOOPOTHBIM MENUOPATUBHBIA LUK IS HKOJOTHYECKH
0€30MacHON YyTHJIM3AI[MU CTOYHBIX BOJ B CHEIUANbHBIX arpoyianamadTax BKIOYAET TPU
CTaJuU: «HAKOIUIGHHME CTOYHBIX BOJ  (CTOK) - OpOILIEHHE -  OCYIICHUE




(aBanoTpaHcHupaIys)», OH SBISETCA 3aMKHYTHIM B OTJIMYME OT CYHIECTBYIOIIUX CHUCTEM
3emienienbueckux moneit opomenuss (3110). OnmHOM M3 HEJOCTATOYHO PEIICHHBIX
npoOyiieM,  CHCPKHUBAIONUX  TPAKTHYECKOE  HCIOJB30BaHHE  BOJAOOOOPOTHOTO
MEJIMOPATUBHOTO LUKJIA, SIBJISETCS ONPEIEICHHE ONTUMAIBHOIO 00beMa HAKOIIUTEIbHBIX
€MKOCTEH, KOTOpbI€ 3aBHCAT OT 00bEMa KOMMYHAaJIbHO-OBITOBBIX M IPOMBIILIIEHHBIX
crokoB (W), a Takke noBepxXxHOCTHOro (cknonosoro) croka (Wj) npuneraromux
TEPPUTOPUIL.

Jns ompeneneHusT MaKCUMaJIbHO-BO3MOXHBIX OOBEMOB KOMMYHAJIbHO-OBITOBBIX
CTOKOB M CTOYHBIX BOJ| TMPOMBIIUIEHHBIX OOBEKTOB TOPOJIOB, (OPMHUPYIOMIUXCS B
pEeruoHe, UX HeoOXOAUMO Pa3JeIUTh Ha JBE YACTH:

- CTOK, (hopMHUpYIOLIHUIiCS B TEIUIbII MEepHo rojaa (WC% ), KOTOpPbII HEMOCPEACTBEHHO
YTUIU3UPYETCS B CIIEUAIBHBIX arpojaHamadrax;

. . X .
- crok, (opmupyromuiics B xomoaHelidi mepuox roga (Wiy,,),  KoTopslii

aAKKyMYJIUpYeTCs Ha CHENUANBHBIX MACTOMIIHBIX MOJSX, UCHOIB3YETCS JUIS IPOMBIBKH
3aCOJICHHBIX TI0YB, MJIM aKKyMYJIUPYETCS B IPYAAaX-HAKOIUTENSAX CTOUYHBIX BOJ, a TAKXKe
MOXKET OBITh COpOIlleH B BOJOUCTOYHMK, €CIIM KAueCTBO CTOKA COOTBETCTBYET
CaHUTaPHO-3KOJOTHYECKUM TPEeOOBaHUSM.

Ilpn »oTom, monesHelii o0beMm mnpypos-Hakonutened (W,;) uemecoobpasno

OTIPENENSATH 10 AHAJIOTHH C TIPYAaMHU CETbCKOX031CTBEHHOTO HA3HAYEHNUS, 10 (opMyIIe:
_wX
rae W, - BeceHHMH, NOBEPXHOCTHBI CTOK BOJOCOOPHOIO Yy4acTKa BOKPYI MPYAOB-

HaKOIUTEJIEH.
Hcxona uz otux cooOpaxkeHuil, oommii pacronaraeMelii ctok (W,4) onpenensem,

KaK CyMMY I10JI€3HbIX 00beMOB NIpynoB-HakonuTeneil (W5 ) u croka, popmupyromierocs
. m
B Tenibli mepuox roga (Wey, ):

Wog =Wem +Wns-

OCHOBOW TPOBEJCHUS TCOPETHUCCKUX HCCICIOBAHUIN JUIS OLICHKU HCHAPSIOICH
CIOCOOHOCTH TPHPOJHON CUCTEMBI CIYKHJIM M3BECTHBIC YPAaBHEHHS MaTEeMaTU4ECKOM
¢uzuku [3-7]:

- TETIJIONPOBOTHOCTH B CIIydae OJTHOPOJHOCTH yCIOBUI HCHIApEHUS:

dyldt= a(d 2 y/dxz} rae y(x,t) - GyHKUMsA pacmpesesieHHe Teria U B Cliydae

UX HEONHOPOJHOCTH - dy/dt= a(d 2 v/ dxz) +g(x,t), tne g(x,t) - Qynxuus,
OIMCHIBAKOIIASE UCTOYHHUKH TEILIA;

- auddysun - d4C/dt= D(d 2C/1dx? ) , r1me C(x,t)- xodddunuest
audyHaupyromiero Beuiectsa; D - KO3 QUIUMEHT TEIUIONPOBOIHOCTH;

- THIPOIIPOBOAUMOCTH - dh/ dt = (kh/ m)(d 2h / dx2 ) + f(x,y,1).

Crnenyer OTMETHTH, 4TO AJs 0OECIIEYEHUSI MAKCUMAJIbHO BO3MOYKHOTO HCIAPEHHUS
BIarM B arposiaHAumadTHBIX CHUCTeMaX CTENEeHb YBIAKHEHHS IOYBHl JOJDKHA OBITH B
npenenax 0.8-0.9 HB. Torga 310 MOXHO paccMaTpuBaTh Kak MCIAPEHUE BJaru ¢



3aTEHECHHOM BBICOKO YBJIAXKHEHHOM IOBEPXHOCTH. /[l ydyera BiIusHMS 3apacTaHus
BBICOKO YBJII&JKEHHOM WM BOJHOM IOBEPXHOCTH HA HWHTECHCUBHOCTh MWCIIAPEHUSA

HEoOXoMMO pemuTh ypaBHenue auddysuu - dC/dt = D(d 2C/dxzj, TO €CTh

ucnapenus, kak nupdysun nmapa B armocdepy. Tak kak nud¢ys3us mapa He 3aBUCHT OT
BPEMCHU !, a 3aBUCHT TOJHKO OT KOHIICHTPAIMH Tapa Ha TrpaHunax oodmactu /', To B

ATOM cliydae ypaBHeHHE UG y3uu UMeeT CIACAYIOINI BU; D(d 2C / dxzj =0.

PemmennieM cucTeMbl ypaBHEHHS SBISETCS  CTalMOHApHOE paclpejesieHue
KOHLIEHTpAIlMU I1apa B 3aaHHON 00JIaCTH MPH YCIOBHH, YTO KOHIIEHTpALMs HAa MPaHHULIaX
(0; 1) u3BecTHa, TO €CTh, €€ pelieHHEeM siBisseTcs juneinHas Qynkuus C=A4-x+ B
(cTarmoHapHOE pacrlpeieeHue), TO €CTh:

C=C;-C,+C,=Cy,t0oects npu x=0 C=C,, uro pusuyeckn

MPaBIOTOI00HO.
B ecTecTBEHHBIX YCIOBUSX STOM CHUJIOW SIBISETCS TPAJMEHT YIPYTOCTH BOJSHOTO
napa (Cp —Cy), B cBA3M, C 4EM ypaBHEHHME HCIAPEHHsA C OTKPHITOH BOJHOM

MTOBEPXHOCTH TIPH CJICTYIOMIMX 0003HAYCHUAX, KOTOPBIE XapaKTePHBI ISl METCOPOJIOTHH
C=E,(C,—-C))=(E] —ep)u D=x/l-t npumer Bun: E=D-(E] —e,)-t,rae
E - ucnapenue, mm; Ej- ynpyrocTs HachllleHHs, MO; €,,- NMaplualbHOE JaBlIeHUE, MO,
D - ynenvHas BcaceiBatonias cuia armocdepst, paBaas 0.14 mm/(MO cyTkn).

Jlist yduera BIMSHUS 3apacTaHUs BBICOKO YBIQKHCHHOH IMOBEPXHOCTH IMOYBBI Ha
MHTEHCUBHOCTb HCIIAPEHUs  BMECTO BelnMuyMHbl EjHeoOxomumo BBecTH ) - Ej, B
KOTOPOM ¥ - KO3(QUIMEHT, yYUTHIBAOIIEH M3MEHEHHS TEMIICPaTypbl BO3IyXa Ha
3aTEHCHHOM BOJHOI TOBEPXHOCTHIO. YPaBHEHUE I YCTAHOBJIICHWUS HHTEHCHUBHOCTH
UCTIAPEHHUST C 3apOCIIed BOJHOW TMOBEPXHOCTH OyAeT WMETh CIeAyromed BUI:
E=D-(y-E] —ey,)1+a-w)-t, To ecTb ypaBHEHHE IO (PU3MIECKOH XapaKTEPHCTUKE

spiiserca Monupuxarment popmynst H.H. VBanoBa st onpeneneHuss UCIapsieMOCTH C
OTKPBITOM BOJHOM MOBEPXHOCTH:

A =0.0061(25 + t)2 (100-a),
rie ¢ - TeMmmeparypa BO3ayxa, 'C; d- OTHOCHTENBHAS  BIAKHOCTH BO3AyXa 3a
pacuerHblid nepuoa, % [69].

CymMMa Mecs9HBIX JAePUIIMTOB ucnapenus (AE , Mm) onpesensercs Kak pa3HOCTh
MEXy UCTAPSIEMOCTBIO IPUPOJHONW CHUCTEMBI M €€ NMPUPOJHON BIAro00eCIeUeHHOCTHIO
o gopmyie:

AE=E-0O,.

MakcuManbLHO-BO3MOKHas HopMa Bogonorpebnoctu (O p > MM) TIpH YTWJIN3ALUK

CTOYHBIX BOJ] B arpoJIaHAMAaPTHRIX CUCTEMAX 3a OMOJOTHYECKUN aKTHUBHBIN MTEPUOJT TOJIa
Oyzer paBHa:
i=n
Op = 'Z AE
i=1
B tabnuie 2 npuBeeHbl HOPMBI YTHIN3AIUHA CTOYHBIX BOJ B
CHETMATN3UPOBAHHBIX arponanamadrax (AE, ) B Ipeaenax TePPUTOPUH, IPHIICTAIOIINX

k ropoznam KaszaxcraHna.
Kak BugHO 3 Tabimmubl 2, ucmapsiomias CrHoCOOHOCTh NPUPOJHOW CHCTEMBI



JIOCTaTOYHO BBICOKas W KoyieOnercst B mpenenax oT 665 mo 1705 MM B 3aBUCHMOCTH OT
reorpauueckoro pacrnonoxeHus ropojgoB Kazaxcrana. Hamuume Takux J0CTaTO4YHO
BBICOKHX DYHEPreTHYECKHX PEecypcoB NMpUpoaHoil cuctembl Kaszaxcrana mosBosser 0e3
IPUBJICYEHUS JONOJHUTEILHBIX PECYPCOB 3KOJOTMYECKH O€30I1aCHO YTHIM3HPOBATh
CTOYHBIC BOJBI TOPOJICKHX CHCTEM, SBISIOIIMECS OOHUM M3 TJIAaBHBIX HCTOYHHUKOB
3arps3HEeHUs OKpyxkatomied cpenbl. OneHka crteneHd 3(PGEKTUBHOCTH HCHApSIONIEeH
criocoOHOCTH  mpupoaHOM cuctembl KazaxcraHa BBINOJNIHAETCS MO KOMIUIEKCY
nokasareseil, cpeau KOTOpbIX MNPOAOLKUTEIBHOCTh TEIUIOro Iepuoja rojia, cymma
aKTUBHBIX TEMIIEpaTyp U UcHapaeMocTs (Tadi. 3)

Kak BumHo u3 tabmuusl 3, BbICOKas 3(P(EKTUBHOCTH UCIHAPSAIONIEH CIIOCOOHOCTH
NPHUPOJHON CHCTEMBI CO3[aeTCs MpU CymMMe Temieparyp Oonee 2600 °C. Cuenyer
OTMETUTh, YTO NPAKTUUECKH Bce KpymnHble ropojga Kazaxctana HaxoguTcsi IOXKHEe
W30JIMHUM 3TOM CYMMBI TeMIepaTryp, 4TO IO3BOJISIIOT 3(P(EKTUBHO HCIOJb30BaTh MX
NPUPOJHO-PECYPCHBIM  TOTEHIMan  Afsi  YTWIM3alMM ~ CTOYHBIX  BOJA B
CHEIMAIN3UPOBAHHBIX arpoiaHamagdTax.

B zaxirodeHuu ciienyer OTMETUTh, YTO BOAOOOOPOTHBIE TEXHOJOTHUU YTHIM3ALUU
CTOYHBIX BOJI B CIIEIMAIM3UPOBAHHBIX arponaHamadrax sSBISIOTCS OAHUM M3 OCHOBHBIX
HAIIPaBJICHUN TOBBIIIEHHS 3KOJOTMYECKON HAJEKHOCTH MOBTOPHOTO HCIOIB30BAHUS
BTOPUYHBIX PECYPCOB B CHCTEME MPUPOAOIOIB30BAHMUS.



Tabmuua 2 — HopMbl yTHIM3aIMK CTOYHBIX BOJI B CIIEHUAIM3UPOBAHHBIX arpoianmadrax (
AE, ) Ha IIPWIEral0IUX TEPPUTOPpUsX roponos Kazaxcrana

MeTeocTanuuu [TokazaTenu ypaBHEHHUS BOJHOTO OaaHca arpoiaHamadToB
(vm)
EO OC AEO

ITerpomnaBioBck 665 320 345
[TaBnogap 795 352 443
DkubacTy3 803 334 469
Kocranait 754 373 381
ApKaJbIK 876 373 503
Typrait 925 282 643
CeMumanaTuHCK 714 364 350
Asrys 743 330 413
Kaparanna 750 246 504
Keskasran 964 208 756
Banxa 948 195 753
Ypansck 902 374 528
Acrana 895 411 484
Koxueran 717 465 252
AxTo0Oe€ 877 315 562
Yankap 1047 237 810
AkTay 1014 236 778
ATbIpay 1156 141 1015
Ycrp-Kamenoropck 774 536 238
Tanapi-Kypran 952 412 540
AnMaTel 902 509 393
Tapa3 1048 353 695
[Is1MKEeHT 1219 582 637
Ks13b110p a2 1129 151 978

Tabmuua 3 - Hlkana a3¢GexKTHBHOCTH HcHapsoiel CioCOOHOCTH PUPOTHON CHCTEMBI

Kazaxcrana
IToxazarenu Wcnapsromnias cnocOOHOCTh TPUPOTHON CUCTEMBI
HU3Kas CpeaHss BBICOKAs OYEHB BBICOKAS
CymMma TemmepaTyp BO3ayxa
3a nepuon >10 °C 1000-1800 | 1800-2600 | 2600-3500 3500-4400
HcnapsieMocTh, MM 400-700 700-1000 | 1000-1400 1400-1700
[IpoaoIKUTENBHOCTD
TEIUIOr0 MEPUOJ IoJla, CYTKU 150-180 180-220 220-250 250-280
Jlutreparypa
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