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AHHOTALWA

WccnepoBaHms npoBOAUNMCE B paMKax ocywecTtsrieHna [opoXHOW KapTbl NO
passutuio ESG-npaktnk AO «Kasax Ttenekom» ([potokon o4yHoro 3acegaHna CoseTa
anpektopoB AO «Kasaxtenekom» Ne2 ot 14.0.2023 roga).

AO «Kasaxtenekom» (ganee — KomnaHuda) ana peanusauuu nyHkta 17 pasgena E
BblLLEYKa3aHHOW JOPOXKHOM KapTbl 3akrtoymno [orosop o 3akynke ycnyr Ne972983/2024/1 ot
11 anpens 2024 roga (Mpunoxexne 3) ¢ TOO «KA3TIKO» (nMueH3ansa Ha npupoaooxpaHHoe
npoekTnposaHue B MpunoxeHun 2).

C 20 moHa no 30 umona 2024 roga 6binn npoBefeHbl UCCeoBaHUS B ropoae
LbiMkeHT. B xoae muccnegoBaHuin Gbinn OCyLLeCTBNEHbl 3aMepbl aTMOCGEPHOro BO3ayxa,
YPOBHS LUyMa, YPOBHSI HarMps>KEHHOCTM 3IeKTPOMAarHUTHOrO Mons, a Takke onpeferieHsbl
Pa3HOBMAHOCTU XXMBOTHOIO MUpa M PacTUTENBHOCTU, UX COCTOSIHNE B MeCTax NpUCYTCTBUS
TEeNeKoOMMYHMKaLNOHHOro 06opyaoBaHusS.

KoMnaHus saBnseTcs HaunmoHanbHbIM onepaTtopom cBA3n KasaxctaHa, npegocTtasnseT
CMeKTP WHAPOKOMMYHUKAUMOHHBIX ycnyr TernedoHun, ceTen nepefadn  OaHHbIX,
LLMPOKOMOSNOCHOIo MHTepHeT-gocTtyna, IPTV, xoctunra, SIP-tenedoHuun, BuaeocoBeLaHum.
CerogHa KomnaHus oxBaTblBaeT BCe OCHOBHble LeNeBble pPbIHKM noTpebutenen
NH(POKOMMYHMKALUNOHHbBIX  YCRyr. 3aHumaeTcs peanusauuen psaa KPYMHbIX
NHAPACTPYKTYPHbIX NPOEKTOB, MoJepHuU3aLumen n undpoBmnsaumnen ceTen
TeNeKOMMYyHMKauui, BHeOPEHNEM HOBbIX TEXHOMOrMm u TenedoHusaumen cern, a Takke
pasBUTUEM LUMPOKOMOSIOCHOrO [[OCTyrna B WHTEPHeT. Takke KOMMaHWa npoBoauT
peanusaumio KniYeBbiX NporpaMm MO pPas’BUTUIO CYLLECTBYIOLWMUX YCryr (pUKCUpPOBaAHHON
CBA3M, B nNepByw o4vyepedb Ha 6ase ONTUKO-BOMOKOHHbLIX TEXHOMOrnm, BKOYas
npegocTaBneHne BbICOKOCKOPOCTHOIO (PUKCUMPOBAHHOIO AOCTyna B WHTEpPHET, apeHay u
pe3epBUpOBaHNE KaHanoB, NpefocTaBrfieHMe 4YacTHbiX BupTyanbHbix ceten (IP VPN) u
nakeTMpoBaHue ycrnyr, OCHOBaHHbIX Ha PUKCUPOBAHHOM JOCTYMeE.

O6bekTbl Komnanun pacnonaratotca Ha Bcen Tepputopum Pecnybnukm KasaxcraH:
obnacTHble U rOpOACKNE TEeNeKOMMYHUKAUMOHHbIE CEeTM KOMMaHWUM pacnorioXeHbl B 237
HaCereHHbIX NYHKTOB, U3 KOTOPbIX:

17 ropogoB pecnybrMKaHCKOro 3Ha4YeHus

24 manblix ropoga

159 panoHHbIX LIEHTPOB

54 HaceneHHbIX MYHKTOB, MMEKLLMX BblAeNIEHHbIN 30HOBLIN Ko (ObIBLUME panLeHTpbI).

B 2024 rogy 6bin npoBegeH MOHUTOPUHE U OLIEHKA BNUAHUS TENIEKOMMYHUKALMOHHOIO
obopyaoBaHus Ha okpyxatowyto cpeay B ropoge LbiMkeHT. ObbekTaMmu BAUAHUSA SBUNCH
ATC, BcnomoraTtensHoe o6opygoBaHMe, aHTEHHbl OecnpoBO4HOM CETU, WCTOYHUKM
AOMNOSTHUTENBHOrO 3HEPronUTaHuUS.

BbINosiHEHbI 3aMepbl ANIEKTPOMArHUTHOMO M3MyYeHusl, wyma B MecTax MpUCyTCTBUS
TenekoMMyHMKaUMOHHOro obopyaoBaHus. Takke bbinn nposBefeHbl UCCrea0BaHUS BINSHUS
aHTeHH 5 G Ha XMBOTHbIM MUP (NTUL) B MecTax NpuUcyTcTBMs 06opyaoBaHus.

O6buwee 4ncno 3amepoB aTMOCEPHO aTMOCKEPHOro Bo3ayxa coctaBusio — 84 toyek
no 5-Tn UHrpeaMeHTam: okcua a3oTa, OKUCb a30Ta, Yrnepoa, oKcua cepbl, OKCua yrnepoaa.
[na onpegeneHna makcumMmarnbHO-pa3oBOW MPU3EMHON KOHUEHTpaL MM 3aMepbl NPOBOAUIUCH
no Tpu cepuu, C y4eTOM HanpasneHus BeTpa, Ha BbicoTe 1,5-2,0 M OT NOBEPXHOCTN 3eMnu,
a Takke B HENOCPeACTBEHHOMN BMIM30CTM K TENEKOMMYHUKALNOHHOMY U BCMOMOraTenbHOMy
obopyaoBaHuto. o dusnyeckomy BO3OENCTBUIO — 32 TOYEK, MO INIEKTPOMArHUTHOMY
BO34encTButo — 35 ToYKax.



lMpoBedeHHblE UMCCneaoBaHUsS Mokasanu, YTo Mo  aTtMocdepHoMy  BO34yXy,
hu13n4ecKkomy BO3AENCTBUIO, U SNEKTPOMArHUTHOMY M3NyYEHMIO NPEBbLILLEHNI HET.

1. OBLUME CBEAEHWUA O NPEANPUATUN

CBuoeTenbCcTBO JaeT MNpaBO OCYLECTBNSATb AeATENbHOCTb B COOTBETCTBUM C
yypeauTenbHbIMM OOKYMEHTAaMM B paMKkax 3akoHogaTtenoctBa Pecny6nuku KasaxcrtaH
(npaBoycTaHaBnMBalLLMe JOKYMEHTbI NpuBeAeHbl B MNpunoxennn 1).

1. HaumeHoBaHMe opraHusauuu AO «KaszaxTtenekom»

2. |BUWH 941 240 000 193

3 MecToHaxoxgeHne topuaundeckorojropoq ActaHa, Ecunbcknin panoH
" Inmua ynuua CaypaH, 12

4 CBunaeTenbCcTBO o6 y4yeTHOM 04.12.2007

peructpauuu comnuana

1. |HammeHoBaHue opraHusauum TOO «KA3T3KO»

2. |BWH 151 240 023 058
AKTIOOMHCKaa obnacTb,
MecToHaxoxgeHne puanyeckoroAnNrMHCKUN pamnoH,

3. nuua r. Anra,
MUKpopanoH 4,15, ksapTupa 2
4 CBnaeTenbLCcTBO 06 y4YeTHOM 99 122015

pernctpauuu cdomnuana

2. KPATKAA NPUPOOHO-KNMUMATUYECKASA XAPAKTEPUCTUKA PAUOHA
PACIMNONOXEHUA NPEANPUATUA

KomnaHna nmeeT aBa rnaBHbIX ohuca, pacnosioXeHHbIx B ropogax ActaHa n Anmartbl.
PernoHanbHble NpeacTaBuTeNbCTBa (Unmarnsl) UMEKTCH BO BCcex permoHax KasaxctaHa, Bo
BCEX ero 4acrsx.

lMpupodHo-knumamuy4eckue ycrnoeusi 06ekmoa.

Knumam LlibiIMKkeHma — yMepeHHO Tennbin knumat. 3umon B ropoge LbIMKeHT
BbiNagaeT 3HauyuTenbHO 6ornblle ocagkoB, Yem netoMm. B TeuyeHue roga HabniogaeTcs
HebonbLIOe KONMYeCcTBO 0cafkoB B ropoae LbiMkeHT. Knumart 3geck knaccuduumpyeTcs Kak
Csa cuctemon Kennen-levirepa. CpegHsas rogoBas Temnepatypa coctaBnget 13.2 °C B
LbIMKeHT. 645 mm - cpegHerogo-Bas HopMa OCaKOB.

Tabnuua 2.1

Knumart LWbimkeHT (851 M) 3a nocnegHme 10 net (2013-2023 rr.)

MokasaTenb AuB. | ®eB. | MapT | Anp. | Man | UioHb | Wionb | ABr. | CeH. | OkT. | Hosa6. | Oek. | log




CpegHun

o 03 |15 |10,5 |17,9 |23,2|30,0 |359 |30,7|284 |20,6 |82 14 |19,0
Makcumym, °C

CpeqaHsis
TemnepaTtypa, -36 |-2,4 |5,8 129 17,8 |22,4 |251 |23,8|18,7 |116|3,4 -2 11,1
°C

CpegHui

. -75|-6,4 | 1,0 77 |12,1|16,9 |193 |178|128 6,2 |-0,7 |-56|6,1
MUHUMYM, °C

Mexagy cyxum W [OXOSMBBIM MecsiueM, pasHuua B ocagkax 90 mm. CpepgHsis
TemnepaTtypa MeHseTCs B TedeHne roga Ha 27.7 °C. HaumeHbLuee 3Ha4YeHne OTHOCUTENbHON
BNaXHoCTU 3adukcnposaHo B Asrycte (32.97 %). OTHocuTenbHas BNaXXHOCTb CaMas
BblcOKas B AHBape (72.53 %). B cpegHemM MeHbLUe BCero AoXANMBLIX AHEN NPUXOOUTCH Ha
AsrycT (1.53 gHen). Mecsy ¢ cambiMu goxanuebiMu gHsamu - Mapt (11.63 gHen).

Tabnuua 2.2
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CpegHun -0.8 1.1 7.9 13.8 19.5 24.4 26.9 26.2 20.5 13 5.7 0.1
Temnepatypa
(°C)
MUHUMYM -5.6 -4.4 1.6 7.2 12.4 16.7 19 18.4 13.1 6.7 0.7 -4.7
Temnepatypa

(°C)

MakcumMym 4.5 6.7 139 1|19.6 |254 |30.6 [33.2 328 |27.4 194 114 |5
Temnepartypa
(°C)

Hopwma 74 82 92 97 65 28 13 7 10 39 66 72
0cagkoB (MM)

BnaxHocTtb(%)|73% |70% [65% |62% |55% [41% [35% [33% 37% [51% [69% |71%

[Noxaonneble |8 8 9 8 7 4 2 1 2 4 7 8
AHu ()

gonrota gHA(6.3 7.0 8.5 104 [12.6 13.6 (134 (125 (111 P91 7.2 6.2
(yacnl)




3. XAPAKTEPUCTUKA OBBEKTA KAK UICTOYHUKA BITIUAHUA HA
OKPYXAIOLWYIO CPEQLY

CornacHo crtaTtbe 12 3konormyeckoro kogekca PK [1] obbekTbl, oOKkasbiBatoline
HeraTMBHOE BO3ENCTBME Ha OKPYXKaloLLYHO cpeay, B 3aBMCUMOCTU OT YPOBHS 1 pUCKa Takoro
BO34eNCTBUS NoapasfenaTcs Ha YeTbipe KaTeropum:

1) 06BbEKTHI, OKa3bIBaKOLINE 3HAYUTENBHOE HEraTUBHOE BO3ENCTBUE HA OKPYXKatoLLYHO
cpeny (o6bekTbl | kKaTeropum);

2) 06beKThI, OKasblBaOLNE YMEPEHHOE HEraTMBHOE BO3AEWCTBME HA OKPYXKAHOLLYHO
cpeny (o6bekTbl Il KaTeropun);

3) O0ObeKkTbl, OKasblBaloLWNEe He3HauYnTenbHOe HeraTMBHOE BO3OEWCTBME Ha
okpyxatouyto cpeay (06bekTol |l kaTeropun);

4) 06beKTbI, OKa3biBalOLLME MUHUMANbHOE HEFATUBHOE BO3LENCTBME HA OKPYXKAIOLLYHO
cpeay (o6wvekTbl IV kaTeropun).

B cooTtBeTcTBMM C PeleHnamn no onpegeneHnio kateropmm obbekTa, okasblBatoLwero
HeraTMBHOE BO3[AENCTBME Ha OKpYyXalLlyl cpedy, BblAaHHble TepputTopuanbHbIMU
rocygapCTBeHHbIMU opraHamMmn MuHuCTepcTBa 3KONOrMu, reonormm n NPUPOAHbIX pecypcoB
Pecnybnukn KasaxctaH o6bektam KomnaHum npuceoeHsi I n IV kateropuu.

OCHOBHbIMM BMAAMM BO3AENCTBUS HA OKPYXXaKOLLYO cpeay SBMSTCA:

- 8bI6pocChkI. BbIbpochl 3arpsA3HSOLWMX BELWECTB B aTMOCHEPHbIN BO3A4yX 0bpa3syroTcs
OT CTauMOHapHbIX (KOTENbHblEe, AWU3eribHble reHepaTopbl) U MOOUNBbHBIX MCTOYHWUKOB,
KOTOpble HOCAT KPaTKOCPOYHbIA CE30HHbIN XapakTep nNuMbO B nepuos CTPOUTENbHO-
MOHTaXXHbIX-OEMOHTa)XHbIX paboT.

- cmMo4YHble 800bl. CTOYHbIE BOAbI 06pa3yoTcst OT agMUHUCTPATUBHbBIX 30aHUIN, cOpoc
OCYLLECTBNAETCS B LieHTparibHble CETU KaHanM3aunm cornacHo LOroBopy 3a MUCKNIYeHnemM
CTOYHbIX BOA Ha obbekTax KomnaHum B Xambbinickon obnactn. CToOYHble BOAbl HA 3TUX
obbekTax cbpacbiBalOTCA B 9KpaHWPOBAHHbIE CENTUKM C MOCReAyrLwen yTunmsaumnen
cornacHo orosopy.

- omxo0bl. B KomnaHum obpa3syloTcst Kak onacHble, Tak M HeonacHble oTxoabl. Bece
OTX0A4bl UMEIOT NacrnopTa OTXOA0B M NepenatTca CTOPOHHUM OpraHM3aumnsam Ha yTUIM3aumto
nnBo 3axopoHEHNE.

4. KPATKAA XAPAKTEPUCTUKA TEXHOJIOTMYECKOIO ObOPYOBAHUA KAK
NCTOYHUKA BJIIUAHUA HA ATMOC®PEPY

TenekoMMyHMKaUMOHHOE 00OopyaoBaHME — 3TO KOMMMEKC TeXHUYECKUX CpenacTs,
KOTopble npedHasHayYeHbl Ons  nepedayn, npuema u  obpaboTkum wHPopMauun B
TENEeKOMMYHUKaLMOHHbIX cucTtemax. OHO urpaeT BaXHyK pofib B COBPEMEHHOM Mupe,
obecneynBasi CBSI3b MeXay NoabMU B pasHbIX Yronkax nnaHeTbl.

TenekoMMyHMKaLUMOHHOE 0GopyaoBaHne KomnaHuy LWMPOKO MpeacTaBfeHo Ha BCew
TeppuTopumn KasaxcrtaHa, 4To noayvyepkMBaeT ero 3Ha4YMmocTb B OGecrneyeHun CBS3U Wt
AocTyna Kk MHdopMaLmmn u3nyYeckmx 1 lpuanyeckmnx nuu.

TenekoMMyHMKaLMOHHOE 06opyaoBaHMNe BKtoYaeT B cebs pasnnyHble yCTPoOMCTBa: OT
NpPOCTbIX TenedOoHOB U MOAEMOB [0 CMOXHbIX CETEBbIX KOMMyTaTopoB U cepBepoB. OHO
MCMNONb3yeTcs BO MHOTMMX OTpacnsX, TaKMX Kak TereKoMMYHMKauuu, WHEPOPMAaLMOHHbIE
TeXHororun, aBnauusi, o6opoHa u gpyrue.



OcHoBHas 3agada TefeKOMMYHMKaLMOHHOro obopyaoBaHus —  obecneyunTb
3(PPEeKTUBHYIO N HaOEXHYH nepedadvy MHpopmaumn. ITO BKNYaeT B cebs yCTaHOBKY U
NoaAEepXKy CeTeBbIX CUCTEM, HACTPOWMKY coeauHeHun u obecneyeHne 6e3onacHOCTH
nepefaBaeMblX SaHHbIX.

CoBpeMeHHOEe TenekoOMMYyHMKaLMOHHOE o00opyaoBaHME He TONbKo nepegaet
ronocoBble cO0OLLEHNS, HO U OCYLLECTBISIET Nepefady AaHHbIX Yepes3 MHTepHeT. bnarogaps
HEMY CTaHOBUTCS BO3MOXHbIM 06LLAaTbCA MO BUOEOCBA3N, OOMEHNBATLCS COOOLLEHMAMMN 1
nony4atb AOCTYyn K MHopmauun B peanbHOM BpeMeHn, 6e3 Hero 6bino Obl HEBO3MOXHO
obecneunTb rnobanbHyl0 KOMMYHMKaUMIO U ObICTPbIN AOCTYN K WHOpMaLMK, KOTOPbIV
HeobGxoauma B NOBCELHEBHOM XKU3HM.

MpakTnyeckn Kaxxgoe yCTPOMCTBO, KOTOPOE MCMNOSb3YyEM EXEeQHEBHO A5 CBA3N, Takoe
Kak TenedoH, KoMMblOTEP WUNM  TeneBusop, TpebyeT TenekoOMMYHUKaALWMOHHOIo
obopyaoBaHus onsa ceoero pyHKLMoHnpoBaHna. OHO NO3BONSIET NnepefaBaTh royflocoBbIE U
BMOEO CUrHarnbl, a Takke 06MeHMBaTLCS AAHHBIMU Yepe3 MHTEPHET.

TenekoMMyHUKaUunoHHoe obopyaoBaHUE TakkKe MCNoSib3yeTcs B MOCTPOEHUU CeTeWn
CBSI3M, BKIlOMasi COTOBble WM MNPOBOAHblIE TenedoHHble CeTu, CeTu nepegayvn OaHHbIX,
CNYTHMKOBbIE CUCTEMbI CBA3N N apyrme. OHO obecneunmBaeT 3aPPEKTUBHYIO U HAOEXKHYHO
nepegady nHgpopmaumm Ha 6onbLune pacCcTosHUS.

Kpome TOro, TenekoMMyHMKaLMOHHOE 0OopyaoOBaHME WrpaeT BaXHyl poSib B
obecnedyeHun ©6e3onacHOCTM M 3awWmTbl AaHHbIX Npy ux nepegade. OHO nos3Bonset
wncppoBatb  MHOpMaUMIO U KOHTponMpoBaTb  AOCTYyn K  CceTu,  3awuuas
KOH(pnaeHUManbHOCTb NoNb3oBaTenen.

TenekommyHukaLmMoHHoe obopyaoBaHMe BKIOYaeT B cebsi pasnmyHble YCTPOWCTBA,
KOTOpbIe BbINOMNHAT pa3Hble yHKUunKN. Bce obopyaoBaHmne ons ceten AenaT Ha ABe rpynnbl
— aKTMBHOE W MacCMBHOE. YCTPOWCTBA U3 NepBON rpynnbl paboTatoT OT SNeKTpuyecTBa, HO
camoe rrnaBHOe — MPUHMMAKT akTUBHOE yyacTue B npoueccax obpaboTkm u nepepayu
AAHHbIX Mexay OpYyrMm anemeHTamm cetn. PakTuyeckm Takme yctporcrtBa 6epyT Ha cebs
3agadvy nepegayum, COpTUPOBKN 1 FPYNNUPOBKN MHAOPMaLUK.

3agada naccmBHbIX TENEKOMMYHMKALMOHHBIX YCTPOWCTB NMOHATHA N3 OAHOMO Ha3BaHUA:
OHM He MPUMHUMAIOT aKTUBHOIO y4yactus B 0bpaboTke M nepedaym OaHHbIX, HO CO34aroT
ycrnosusa gnst paboTocnocobHoCTM ceTu. B aTy rpynny OTHOCAT pO3eTKWU, KOHHEKTOPbI, NaTy-
KopAbl, MydTbl, KPOCCbI 1 TOMY Nogo6Hoe.

Buabl 1 nx ocHoBHble (OyHKLMK 060opyaoBaHMs ObIBatOT:

- MapuwpyTusaTopbl: 3T YCTPOWCTBaA MCMNOMb3YKTCA ANA onpeaeneHus nytu, no
KOTOPOMY AOJSDKHbI ObITb OTNpaBneHbl AaHHble B ceTu. OHM MOryT genaTtb 3TO Ha OCHOBE
pasnnyHbIX (OakTOPOB, TAaKMX Kak MPOTOKOSbI, agpeca Ui Ka4ecTBO CBSA3MW.

- KommyTaTopbl: 3TO yCTpOWCTBA, KOTOpble obecneymBaloT CoeaMHEHUE Pa3fnYHbIX
cermeHToB ceTn. OHM NO3BONAIOT NepeaaBaTbh AaHHbIE MEXAY Pa3fIMYHbIMU YCTPONCTBaAMN,
ynpaenaTb TpadMKoM 1 NpeaocTaBnaTb 6€30nacHOCTb.

- Mogembl: 3TK YCTPOMCTBa MCMNONb3YTCA A4S Nnpeobpas3oBaHus LMAPOBbLIX AaHHbLIX B
aHanorosbI hopmaTt M obpaTtHo. OHM MO3BOMAIOT YCTPONCTBAM MOAKNHOYATLCA K CETU U
nepenasaTbh JaHHbIE MO NUHUAM Nepeaadn AaHHbIX UNK TenedgOoHHbIM NTIMHUSAM.

- CepBepbl: 3TO MOLIHbIE KOMMbIOTEPbLI, KOTOpble obecneynBatdT WCMNOSTHEHME
pas3nnMyHbIX QYHKUMA B CETU, TaKMX KaK XpaHeHue [aHHbiX, obpaboTka 3anpocoB Wu
npenocTaBneHne CEPBMCOB NOSIb30BATENSAM.

- TenedoHHbIE annapaTbl: 3TO YCTPONCTBA, KOTOPbIE UCMONbL3YHTCA ANSA TerieOHHON
cBa3n. OHM NO3BONAKT NepenaBaTb rofl0COBbIE CUrHAIbI MO ceTn U obecneumBatoT obeHne
mMexay aboHeHTamu.



TenekomMyHMKaLMOHHOE 000opyaOBaHME UrpaeT KIToYEBYIO POrib B Nepeaade n obmeHe
nHpopmauun  mexagy nonb3oBatensamn. OHO obecneumBaeT  PYHKUMOHASbHOCTb,
Heobxoaumyto ans adpdekTeHOM paboTbl ceTen CBA3N.

TenekommyHukaumMoHHoe obopynoBaHue Haubonee akTUBHO MNPUMEHSETCH CeTsaMU
nepegayv AaHHbIX Takmx TUMNOB:

- CTpyKTypuypoBaHHaa kabenbHas cuctema (CKC) obbeguHseT  y4dacTku
BMAeoHabnoaeHus, a Takke TenedoHHbIe 1 fNoKanbHble ceTu. B Hee BXoAAT koakcuarbHble
M ontudeckme kabenm wn pasbembl, naTykopabl, BWUTblE Napbl, OMNTOBOSIOKOHHOE
obopygoBaHue, pacnpegenurenu

- BOJIOKOHHO-oNnTU4eckune nuHumn cesasm (BOJIC) — BbiCTynaeT B kKayecTBe CUCTEMbI ANS
nepegaym uHdopmMaumm. NHPOpMaLMOHHbIE MOTOKM TPAHCAMPYIOTCA OUSNEKTPUYECKUM
CBETOBbIM BOSTOKHOM.

MaBHoe  TpeboBaHWe, YTO MpeabaABNAeTca K TeneKOMMYHUKauMOHHOMY
06opyaoBaHMIO — 3TO B3aUMOLENCTBME YCTPOMCTB Mexay cobon.

Bce nepeuncneHHoe obopygoBaHMe B OCHOBHOM paboTaeT OT 3MeKTpUYECKOW ceTu.
OHo MOXeT pacnonaraTbCa Kak B 34aHusIX, ObiTb OTAENBHO CTOSALMMUN COOPYKEHUAMM, NTMOO
ObITb BO3OYLUHBIMW UITM NOA3EMHbLIMMU.

4.1. MOHUTOPUHI ATMOC®EPHOI'O BO3AYXA. METOANKA MOHUTOPUHTIA.
TOYKUN SAMEPOB ATMOC®EPHOI'O BO3[1YXA

3arpasHeHne aTMocgepHOro BO3dyxa SBNAeTCs OOHUM U3 Cepbe3HEenLnX
aKonornyecknx ¢akTopoB, 3aTparnBalOLMX 300POBbE KaXOOro 4YenoBeka B CTpaHax C
HW3KMM, CPEOHUM MIN BbICOKMM YPOBHEM A0X0Aa.

CornacHo oueHkam, B 2019 r. 3arpsA3HeHnMe aTtMmocdepHoro Bosgyxa (Bo3gyxa BHe
NoMeLLEeHN) Kak B ropofax, Tak U B CEMbCKUX panoHax NpmBeno K 4,2 MUNIMOHa criyvyaes
NpeXXaeBpeEMEHHON CMEPTM B MUPE; 3Ta CMEPTHOCTbL 0OyCroBneHa BO34ENCTBUEM MENKNX
ANCMEPCHbIX  YacTul, KOTopble MNPMBOAAT K  pPasBUTUIO  CEPAEYHO-COCYAUCTbIX,
pecnmpaTopHbIX U OHKONOrM4yecknx 3abonesaHunin.

Mo oueHkam BO3, B 2019 r. okono 37% cnyyaes npexgeBpeMEHHON CMEePTU, CBA3AH-
HOW C 3arpsisHeHMeM aTMOCEepHOro BO3gyxa, NPOU3OLWM B pesynbTaTte UWLEeMUYECKON
b6onesHn cepaua u uHcynbta, 18% un 23% — B pesynbTate XPOHUYECKON OBCTPYKTUBHOM
BOone3HN Nerknx n OCTPbIX UHAEKLMIA HUXKHUX OblXaTernbHbIX NyTen cooTBeTCTBEHHO U 11%
— B pesyfibTaTe OHKOSIOrM4yecknx 3aboneBaHnn gbixaTesibHbIX NyTeNn.

Jliogn, XuBywme B CTpaHax C HU3KUM WU CPegHMM YPOBHEM [O0XO4a, HecyT
HenponopuMoHanbHoe ©Opemsi 0GonesHen, BbI3BaHHbLIX 3arpsi3HEHWEM aTMOCHEPHOro
BO3dyxa: Ha 93TM paunoHbl npuxogutca 89% cnyvaeB (M3 4,2 MunNnvMoHa cnydaeB
npexaeBpemMeHHon cmepTn). Hanbonblwee 6pemsi 6onesHen otmevaeTca B pernoHax BO3
cTtpaH KOro-BoctoyHonm A3um 1 cTpaH 3anagHon 4actyn Tuxoro okeaHa. NocnegHne oueHku
GpemeHn 6GonesHen ykasbiBalT Ha OONbLUYD pPOSib 3arpsA3HEHUs BO3gyxa B pasBUTUMU
cepaeyHo-cocyamcTbIX 3aboneBaHnin, B TOM YMcne co CMepTeSibHbIM MCXOAO0M.

KrntoueBon mepon ons 3awmTbl 300POBbs HAaceneHust Cnyxut 6opbba ¢ 3arpsisHeHneEM
BO3QyXa, KOTOpoe 4BNsieTCA BTOPbIM MO 3HAYeHU0 (aKTOpPOM pucka pasBUTUS
HENHEKLUMOHHLIX 3ab60neBaHunn.

BONMbWMHCTBO WUCTOYHMKOB  3arpsi3HEHUS  aTMOC(epHOro BO3gyxa He  MoryT
KOHTPOSIMpOBaThLCS OTAENbHBbIMU nogbmMu, BCrneacTeue 4yero Heob6xoanMbI
KOHCONMMONPOBAHHbLIE OEWCTBUA CO CTOPOHbI MECTHbIX, HauWMOHAIbHbIX M PErnoHanbHbIX



ANPEKTUBHBIX OPraHoOB B TaKMX CEKTopaXx, Kak aHepreTuka, TpaHCMNopT, yaaneHune oTxXonos,
ropoAckoe NraHnpoBaHME U CEeNbCKOe X03SNCTBO.

EcTb MHOro npymepoB yCcneLHbIX Mep MOANTUKM ASS1 CHXKEHUS 3arpsa3HeHns Bo3ayxa:

*B  MNPOMbIWEHHOCTN: BHEOPEHME  YUCTbIX  TEXHOSIOrMK,  CrOCOBCTBYHOLLMX
YMEHbLIEHNIO  BbIBPpOCOB B aTMocepy Ha  NPOMbBILWMEHHbIX  NPeanpuUaTUsX;
COBEPLUEHCTBOBAHNE CUCTEM YyOaneHusi rOPOACKMX W CerlbCKOXO3ANCTBEHHbLIX OTXOAO0B,
BKIOYasa yrnaBnvBaHWe meTaHa, obpasytouleroca Ha obbekTax yTunusauumm OTXOAOB, Kak
anbTepHaTMBLI €ro CXXMUraHUIo (4519 UCNoNb30BaHMA B kKayecTBe buorasa);

* B 9HepreTuke: obecneveHme gocTyna K HeQOPOroCTOALMM UCTOYHMKAM 3HEprum B
ObITY A4N5 NPUrOTOBMEHNS MULLN, OTONSIEHUS U OCBELLEHUS;

* Ha TpPaHCNopTE: Nepexoq Ha 3KOMOrMYeCcKn YNCTble cnocobbl NPON3BOACTBA SHEPIUN;
NPUOPUTETHOE pPasBUTME CKOPOCTHOrO TOPOACKOrO  TpaHcrnopTa, MeLexogHoro u
BENOCUNEOHOIO [OBWXEHUSI B ropofdax, a TaKKe >XeNe3HOLOPOXHbIX MeXOyropoaHbIX
rpPy30BbIX U NAcCaXMpCKMX nepeBo30K; nepexoq Ha bonee 4ncTble An3enbHble ABUraTenu
Ans 6onblerpysHblx asTomobunen, aBToMobunum ¢ HU3KMM ypOBHEM BbIOPOCOB, a Takke
BGonee 4ncTble BUAbLI TONNMBA, BKOYasi FOPOYee C NOHMXKEHHbLIM CO-AepXXaHNEM Cepbl;

*B TOPOACKOM MMaHUPOBAHUM: MOBbIWEHME 3HEProaddEKTUBHOCTM  3OaHUN,
O3€efieHeHNe 1 COKpalLleHne Nnowaam ropofos, NOBbILWAKLWNE UX IHEPrO3IPPEKTUBHOCTD;

* B OJIEKTPO3HEpreTmke: bonee LIMPOKOE WCMOSNb30BaHME BUOOB TOMMMBA C HU3KUM
YPOBHEM BbIGPOCOB 1 BO30OHOBIAEMbIX MCTOYHMKOB SHEPTUUN, HE OCHOBAHHbLIX Ha CXUraHum
(TakMx Kak SHeprus ConHua, BeTpa Unu ruapoaHeprus); KOMOUHMPOBaHHAas reHepaums Tenna
N SNEKTPOIHEPIrnK; N pacnpeneneHHas BblpaboTka aHeprum (Hanpumep, ManomacliTabHble
CeTM ANEKTPOCHABXKEHNSA 1 pa3MeLLieHMe CONHEYHbIX BaTapen Ha KpoBre 4OMOB);

* B chepe yaaneHnss MyHMuMnanbHbIX U CerbCKOXO35IMCTBEHHbIX OTXOAOB: CTpaTermm
COKpaLLEeHNsa 0TX040B, pa3geneHns 0TX0A0B, yTUnn3auumn 1 NOBTOPHOrO NCNOSb30BaHUSA Un
nepepaboTkM OTXOA0B, a Takke YCOBEPLUEHCTBOBAHHbIE METOAbI yaaneHus 6nonornyeckmx
OTXO4OB, Takume Kak aHaspobHoe pasfoXxeHue OTX040B ANnd npomsBoacTtBa Owuorasa,
ABMAKTCA OCYLLUECTBUMbIMU HELOPOro-CTOSALLMMM anbTEPHATUBAMU OTKPLITOMY CXUraHWIO
TBEPAbIX OTXOAOB, 3a WCKIMOYEHMEM CrlydaeB, KOraa CXUraHue Heu30eXxHO U OOSMKHbI
NPUMEHSTLCS TEXHOMOMMN CXUraHNSA CO CTPOTMM KOHTPOSEM BbIOPOCOB; U

* B obnactu 3apaBOOXpaHeHWs: nepeBon CnyXkb 34paBOOXpaHEHUs Ha MyTb HU3KO-
yrnepogHoro pasBuTMS MOXeT crnocobcTBoBaTb 0Oonee yCTOMYMBOMY M 3KOHOMUYECKM
9(hbheKTUBHOMY OKa3aHWUIO YCIYr, a TaKKe CHMKEHWUIO SKONOrMYeckux puckoB A51s 340POBbSA
nauneHToB, paboTHUKOB 34paBOOXpaHeHust n coobulecTtra. MNoaaepxnBas Mepbl NONUTUKN,
He OKa3sblBalOLME HEraTMBHOIO BIUSHUA Ha KIMMaT, CEeKTOp 34PaBOOXPAHEHUS MOXET
NpPOAEMOHCTPMPOBATL NMNAEPCTBO HA OOLLECTBEHHOM YPOBHE, a TaKKe YNyylnTb OKa3aHue
MEANLMVNHCKMX YCIYT.

AncnepcHble 4Yactuupl (O4Y). KoHuenTpauua [OY gaBnseTcs 4acto MCNOSb3yeMbiM
KOCBEHHbIM MNOKasaTenem YpOBHsI 3arpsidHeHus Bo3gyxa. CyliecTBytoT ybeguTenbHble
CBMAETENbCTBA TOr0, YTO BO3AENCTBUE 3TOrO 3arpsA3HUTENS HEraTUBHO BNUSIET HA 300POBbLE
yenoseka. OCHOBHbIMM KOMMNOHeHTamn [IY aBnstoTcs cynbdatbl, HUTpaTbl, aMMMUaK, Xnopua
HaTpus, caxka, MMHepanbHas Nbinb 1 BoAA.

Oxucb yrnepoga (CO). Okuck yrnepoga npencrasnseT cobon 6ecuBeTHbIN TOKCUYHDIN
ra3 6e3 3anaxa n BKyca, 0bpasyrLmica nNpyM HENOSTHOM CropaHuM yrineponocoaepaLlmx
BMOOB TOMNMBA, TaKMX Kak ApeBecuHa, GeH3VH, OPEBECHbIN Yronb, NPUPOAHbLIA ra3 u
KEPOCUH.
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O30H (O3). MNpu3eMHbIN 030H — He creayeT nyTaTb C O30HOM B BEPXHUX CIOsIX
atMocepbl — ABNAETCA OAHOM M3 OCHOBHbLIX COCTaBMAOWMX (POTOXMMUYECKOrO CMOora u
obpasyeTcs B pesynbTaTe peakumm ¢ ra3aMmm Ha COSTHEYHOM CBeTY.

Aunokena aszota (NO2). NO2 npeactaensieT cobon ras, KOTopbii 06bIYHO BblaensieTcs
NPy CKUraHUM TOMMMBa Ha TPaHCNopTe N B NPOMbILLNIEHHOCTH.

Aeyokucek cepbl (SO2). SO2 npeactasnseT cobon 6ecuBeTHbIN ra3 C pe3kuM 3anaxom.
OH obGpasyeTcs nNpu CKUraHMM UCKoMaemblX BMAOB Tonnuea (yrns U HeTv) unu nnaske
MUHEpanbHbIX pyd, COAepXKaLmx cepy.

3arpsisHeHne Bo3ayxa — 3TO 3apakeHMe OKpyKatoLLen cpebl BHYTPU 1 BHE MOMELLIEHUIA
nobbIM  XMMUYECKNM, (PU3NYECKMM BeLLeCTBOM UMW OMONOrMYECKMM areHToM, KOTopble
N3MEHSIOT NPUPOAHBbIE XapakTePUCTUKN aTMOCdeEpPHI.

KayecTBO Bo3yxa TECHO CBSI3aHO C KITMMAaTOM M aKocuctemMamu 3eMnun Bo BCEM MUpe.
MHorne n3 gakTopoB 3arpsi3HeHNsa Bo3dyxa (T.e. CKUraHue MUckornaemblX BUOOB TOMNBA)
Takke NPMBOAAT K BblOpocaM MapHMKOBbLIX rasoB. Takum o6Gpas3om, Mepbl MOANTUKMA MO
COKpaLLEHN0 3arpsisHeHns1 Bo3dyxa npeanaratoT 6ecnpourpbilLHy0 CTpaTernto Kak ans
KnumaTa, Tak U ANna 340pOBbs, CHWXas bpems GonesHen, CBA3aHHbIX C 3arpsi3HEHUEM
BO34yXa, a Takke cnocobCTBYSA KpaTKOCPOYHOMY M AONITOCPOYHOMY CMSITYEHUIO0 NOCNEeACTBUI
N3MEeHeHnsa KknumarTa.

CornacHo gaHHbiM BcemupHoOM accounaumm LUMPOKOMOSOCHOW CBSA3W, YrNepoaHbIn
cnen TenekOMMYHUKaALUWMOHHOM OTpacnvM Ha TeKyLUMA MOMEHT cocTaBndeT okono 2% ot
obwemupoBbix BbibpocoB. [log BNUSIHMEM NpaBUTENbCTBA W KIIMMATUYECKMX MNpOorpamMmm
TeNeKOMMYHUKAaLUMOHHbIE KOMMaHUM CTasnkuMBawTCcs C TpeboBaHMSIMM MO  CHUXKEHUIO
9HepronoTpebnenunsa. MccnegosaHve paHUy3CcKoro aHanutuyeckoro ueHtpa The Shift
Project, nokasbiBaeT, 4yto K 2025 rogy umdpoBass UHAYCTPUS MOXET CTaTb UCTOYHUKOM
BbI6pOCOB yrnepoga B atMmocdepy Ha ypoBHe oT 5% [0 6% OT MupoBbIX 06BeMOB BbIBPOCOB
NMapPHUKOBbLIX rasoB. JTO 3aBUCUT OT pPasfiMyHbIX (PAKTOPOB, TaKUX KaK POCT MHTEPHET-
Tpaduka, COKpalleHWe CcpegHero cpoka I3KchfyaTaumm M yBENMYEHUE SHEProeMKOCTU
obopynoBaHus. BHegpeHne texHonormm 5G conpoBoOXaaeTcs yBENMYEHMEM YMCHA BbilEK
COTOBOW CBA3N, HEOOXOANMbBIX OS5 NOBbLILLEHNS CKOPOCTM Nepeaaym u EMKOCTU AaHHbIX, YTO
NPUBOOUT K YBENUYEHMIO OObEMA 3SMEKTPOHHbLIX OTXOAOB, POCTY 3HepronoTpebneHus,
HEraTMBHOMO BIIMSHUSA HaA XXU3HEAEATENbHOCTb XXMBOTHbLIX W 3arpsA3HEHMs Mpupoabl B
pesynbTaTe NOBbIWEHUS TENMOBOro BO3AENCTBUS.

B uensx oueHkn BNUAHUA OeATenbHOCTM KOMNaHUM Ha KOMMOHEHTbI OKpYyXXatoLlen
cpeabl (hnopa, dayHa, 3eMmenbHble, BOAHbIE pecypcbl, aTMOC(EPHbIV BO3aYyX, hn3nyeckoe
BO3OENCTBME, ONEeKTPOMarHuTHoe usnyyeHne) ¢ 2023 roga nNpoBOAMTCHA BHELUHAS
KOMMMeKcHasa oueHka n MoHuTopuHr. B 2023 rogy obbektamu mnccnepoBaHus SBASANUCH
aHTEHHO-Ma4YTOBbIE COOPYXEHWS U ONTOBOJSIOKOHHbIM Kabenb BAanu OT HaceneHHbIX MYHKTOB.
CornacHo pesynbTatam uccnegoBaHui, TenekoMMyHUKaumoHHoe obopyaosaHme KomnaHmm
He OKa3blBaeT HeraTMBHOro BO3AEWCTBUS Ha OKpyXatowyto cpeny. Ha Tepputopusx, roe
pa3mMeLleHo obopyaoBaHue, OTCYTCTBYHOT aHOManMm B pas3BUTUN PacCTEHUN U XKUBOTHBIX.
CpaBHUTENbHbIN aHaNM3 KOHUEHTpaLmn 3arpsasHaoLWwmx BewecTB Ha obbekTax KomnaHum He
BbISIBUIT OTNIMYNIA OT DOHOBbLIX NOKa3aTenen.

B 2024 rogy nccneposanus 6binmn npoeefeHsl B Meranonuce Pecny6nvkn KasaxcraH —
LUbIMKEHT.

MHCTpYMEHTanNbHbIN MOHUTOPUHE BbIMOMHANCA HA OCHOBaHuK gorosopa mexagy TOO
«KASTIKO» n TOO «AkTio6HATPU» Nel8 ot 01.07.2024 roga (atrecTtaT akkpeguTauum

11



NeKZ.T.05.1004 ot 7.12.2020 roga. OewncteuteneH go 07.12.2025 roga) (BOKYMEHTbI
npeacTtaenexbl B MNpunoxeHun 5).

OKpyXaltoLlylo  cpefy,

B paMKax OaHHOro MOHUTOPUHIa N OUEHKU BITMAHUA OeATENIbHOCTU KomnaHum Ha

3amepbl

aTMoccepHOro Bo3Zdyxa MPOBOAUNNCE HaA OObeKTax,

pacnosioXXeHHbIX B YepTe ropoaa. 3amepbl MPOBOAUIIUCH B HEMOCPEACTBEHHOW GrM30CTM K
TENEeKOMMYHUKaLMOHHOMY OObEKTY B LieNsX NONy4YeHUss AaHHbIX MO nokasaTensiM kayecTsa
BO34yXa W MUCKIOYEHUS1 BO3OENCTBUS OT APYrnX 06 bEKTOB.

OCHOBHbIMU TOYKaMK 3aMepoB aTMOC(bepHOFO BO34yXa NPpUHATbI MeCTa pacCnoJ1oXeHUA
TENEKOMMYHUKaLNOHHOIo O60py,D,OBaHI/IFI.

3amepbl

aTMocdepHoro Bo3gyxa nposogunuck cornacHo CT PK 2.302-2021

«MeToauka BbINoNHeHUst uamepeHuin. OnpegeneHne MaccoBOW KOHLIEHTpaUUWM BpeaHbIX
BELLEeCcTB B aTMOCEPHOM BO3ayXe, B BO3Ayxe paboyel 30HbI, B NPOMbILLIIEHHbIX BblOpocax
rasoaHanmn3aTopomy.

4.1.

OnpepneneHve MaccoBOW KOHLUEHTpauun BpeaHbIX BelecTB B aTMOCEPHOM BO3ayXe,
B BO3adyxe paboden 30HbI npoBoauNniMCb raszoaHanusatopom «IAHK-4», koTopbin umeet
AencTyoWnin nacnopt nosepku. (MpunoxeHue 5,6).

Touykun 3amepoB aTMOCEEPHOrO BO3ayXa M pe3ynbTaThl 3aMepOoB NpuBeAeHb! B Tabnvue

Tabnuua 4.1.
MeTeodakTopbl, 3arpsasHsoWwme BelecTBa
Anpec napameTpbl, e4.1M3M. (monu NAK (NAB)
Touka
Ne ot6opa Temne _ | AaBneH NOg, NO, C SOy, CO,
6 3amMepa _ Bax ue
npo HOCTb, ’ 0,2 0,4 0,15 0,5 5
paTtyp % MM.PT.C
a, °C T dakTuyeckue aaHHble, Mr/m®
1 2 3 4 5 6 7 7 8 9 10
1 CenutebHas 35 16 754 0,0359 | 0,0654 | <0,025 | 0,0328 | 1,75
30Ha, Or
2 | PK, CenutebHan | o 16 754 | 0,0416 | 0,0584 | <0,025 | 0,0357 | 1,78
r..LUbiMkeHT 30Ha, CeBep
3 | yn-Benbutw | CenvrebHas 35 16 754 | 0,0385 | 0,0557 | <0,025 | 0,0362 | 2,14
WUInK 30Ha, BocTok
4 CenutebHan 35 16 754 | 0,0374 | 0,0565 | <0,025 | 0,0331 | 2,05
30Ha, 3anapg
PK, TenekoMmyH
5 | BIMKEHT | MKaLuOHHOE 35 16 754 0,0252 | 0,0457 | <0,025 | 0,0328 | 1,56
yn.benbutw | obopynosaH
UNnK mne
6 CenuteGHas 35 16 754 0,0418 | 0,0527 | <0,025 | 0,0259 | 1,94
30Ha, Or
7 | PK. CenuteGHas 35 16 754 0,0442 | 0,0542 | <0,025 | 0,0247 | 2,05
r.lUbiMKeHT 30Ha, CeBep
g | yn-Kassibex | CenureGhas 35 16 754 | 0,0451 | 0,0553 | <0,025 | 0,0268 | 2,14
on 16A 30Ha, BocTok
9 CenureGHas 35 16 754 0,0469 | 0,0372 | <0,025 | 0,0251 | 2,11
30Ha, 3anapg
10 OrA 35 16 754 | 0,0357 | 0,0482 | <0,025 | 0,0345 | 1,61
PK, KucnoTHble
11 | r.WbIMKEHT | akkymynstop | 35 16 754 | 0,0314 | 0,0388 | <0,025 | 0,0322 | 1,72
yn.Kasbibek | Hule 6aTapeu
61 16A
12 :f"ae”"'a""o”” 35 16 754 0,0243 | 0,0329 | <0,025 | 0,0367 | 1,74
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13

KOHAULIMOHE
pbl

PP (4
n3nyyatoime
aHTEeHbl Ha
AMC)

35

16

754

0,359

0,0331

<0,025

0,0346

1,68

14

15

16

17

PK,
r.lUbimkeHT
yn.Kasbibek
oun 24

CenutebHas
30Ha, tOor

35

16

754

0,0412

0,0553

<0,025

0,0224

2,24

CenutebHas
30Ha, CeBep

35

16

754

0,0425

0,0548

<0,025

0,0276

2,15

CenutebHas
30Ha, BocTtok

35

16

754

0,0436

0,0515

<0,025

0,0289

2,22

CenutebHas
30Ha, 3anapj

35

16

754

0,0474

0,0488

<0,025

0,0258

2,16

18

19

20

PK,
r.lUbimkeHT
yn.Kasbibek
oun 24

ArA

35

16

754

0,0413

0,0271

<0,025

0,0314

1,67

KucnoTtHble
aKKyMynsiTop
Hble 6aTapeun

35

16

754

0,0382

0,0264

<0,025

0,0325

1,82

NPeLn3nNoHH
ble
KOHOMULMOHE

pbl

35

16

754

0,0374

0,0249

<0,025

0,0321

1,77

21

22

23

24

PK,
r.lUbimkeHT
yn.TbiHbIOae
Ba 4

CenutebHas
30Ha, or

35

16

754

0,0352

0,0541

<0,025

0,0341

2,12

CenutebHas
30Ha, CeBep

35

16

754

0,0401

0,0473

<0,025

0,0326

2,44

CenutebHas
30Ha, BocTok

35

16

754

0,0329

0,0428

<0,025

0,0372

2,13

CenutebHas
30Ha, 3anapj

35

16

754

0,0405

0,0519

<0,025

0,0336

2,75

25

26

27

28

PK,
r.lUbimkeHT
yn.TeiHbIbae
Ba4

ArA

35

16

754

0,0353

0,0416

<0,025

0,0225

1,85

KucnoTtHble
aKKyMynsiTop
Hble baTapeu

35

16

754

0,0327

0,0397

<0,025

0,0276

1,88

NpeuUnsnoHH
ble
KOHOMLMOHE

pbl

35

16

754

0,0255

0,0385

<0,025

0,0267

1,82

PPN (4
nanyvawuine
adHTEeHbl Ha
AMC)

35

16

754

0,0228

0,0346

<0,025

0,0331

1,74

29

30

31

32

PK,
r.lUbimkeHT
np.Pecny6nu
Ku 25r

CenutebHas
30Ha, tOr

35

16

754

0,0329

0,0477

<0,025

0,0562

1,92

CenutebHas
30Ha, CeBep

35

16

754

0,0367

0,0459

<0,025

0,0491

1,85

CenutebHas
30Ha, BocTtok

35

16

754

0,0451

0,0482

<0,025

0,0452

1,76

CenutebHas
30Ha, 3anapg

35

16

754

0,0392

0,0465

<0,025

0,0477

1,93

33

34

35

PK,
r.lUbimkeHT
np.Pecny6nu
Kn 25r

ArA

35

16

754

0,0255

0,0423

<0,025

0,0412

1,84

KncnoTHble
aKKyMynsTop
Hble baTapeu

35

16

754

0,0221

0,0475

<0,025

0,0403

2,19

NpPeLn3nNoHH
ble
KOHAMLMOHE

pbl

35

16

754

0,0243

0,0396

<0,025

0,0415

2,37

36

37

38

PK,
r.lbiMkeHT
yn.Enwmnbek
Batbipa 6/H

CenutebHas
30Ha, tOr

35

16

754

0,0466

0,0572

<0,025

0,0602

2,14

CenutebHas
30Ha, CeBep

35

16

754

0,0489

0,0553

<0,025

0,0581

2,17

CenutebHas
30Ha, BocTtok

35

16

754

0,0445

0,0518

<0,025

0,0574

2,23
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CenutebHas

39 35 16 754 | 0,0518 | 0,0562 | <0,025 | 0,0634 | 2.11
30Ha, 3anapg
40 OrA 35 16 754 | 0,0345 | 0,0389 | <0,025 | 0,0468 | 2,13
KncnoTHble
41 | PK, aKKyMynaTop 35 16 754 0,0358 | 0,0393 | <0,025 | 0,0452 | 2,16
r.LUeimkeHT Hble 6a'|'apey|
yJ'I.EJ'ILIJI/I6eK NPeLn3NOHH
EaTblpa 6/H ble
42 35 16 754 | 0,0316 | 0,0375 | <0,025 | 0,0444 | 2,08
KOHOULMOHE
pbl
43 CenutebHas 35 16 754 | 0,0389 | 0,0445 | <0,025 | 0,0514 | 1,95
30Ha, Or
aa | PK CenutebHan 35 16 754 | 0,0367 | 0,0483 | <0,025 | 0,0522 | 1,82
r.lUbiMkeHT 30Ha, CeBep
45 | MKkp.Cayne | Cenwre6Has 35 16 754 | 0,0415 | 0,0458 | <0,025 | 0,0554 | 2,16
6/H 30Ha, BocTok
46 CenutebHan 35 16 754 | 0,0392 | 0,0491 | <0,025 | 0,0481 | 1,84
30Ha, 3anapg
47 OrA 35 16 754 | 0,0287 | 0,0364 | <0,025 | 0,0547 | 1,64
KncnoTHble
48 | PK, akkymynstop | 35 16 754 | 0,0325 | 0,0343 | <0,025 | 0,0482 | 1,81
r.LUeiMkeHT Hble GaTapeu
%A/Kp.Cayne NPeLU3NOHH
H
49 ble 35 16 754 0,0284 | 0,0376 | <0,025 | 0,0428 | 1,78
KOHOULMOHE
pbl
50 Cenurebhas 35 16 754 0,0522 | 0,0485 | <0,025 | 0,0619 | 2,55
30Ha, Or
s1 | PK, CenutebHan | o 16 754 | 0,0453 | 0,0367 | <0,025 | 0,0663 | 2,43
r.LUeimkeHT 30Ha, CeBep
52 | Mkp.-Otpap | CenurebHas 35 16 754 | 0,0512 | 0,0492 | <0,025 | 0,0542 | 2,69
6/H 30Ha, BocTok
53 CenutebHan 35 16 754 | 0,0485 | 0,0518 | <0,025 | 0,0577 | 2,14
30Ha, 3anapg
KucnoTHble
54 PK aKKyMynsTop 35 16 754 0,0287 | 0,0345 | <0,025 | 0,036 | 1,62
: Hble baTapeu
r.lUbimkeHT NPELMaNOHH
MKp.OTpap Lie
55 | 6/H 35 16 754 | 0,0314 | 0,0338 | <0,025 | 0,0352 | 1,67
KOHOULMOHE
pbl
56 Cenute6Has 35 16 754 0,0476 | 0,0517 | <0,025 | 0,0618 | 2,12
30Ha, KOr
s7 | PKi Cenute6Has 35 16 754 0,0458 | 0,0562 | <0,025 | 0,0633 | 2,34
r..WbiMkeHT 30Ha, CeBep
53 | ¥-TBepckas | Cenurebas 35 16 754 0,0365 | 0,0481 | <0,025 | 0,0591 | 2,19
6/H 30Ha, BocTtok
59 CenutebHan 35 16 754 | 0,0397 | 0,0553 | <0,025 | 0,0545 | 2,78
30Ha, 3anapj,
KucnoTHble
60 PK aKKymynsTop 35 16 754 0,0251 | 0,0312 | <0,025 | 0,0471 | 1,74
' Hble DaTapeu
r.LUbIMKeHT DELIV3VOHH
yn.Teepckas b|pe H
61 | 6/H 35 16 754 | 0,0229 | 0,0356 | <0,025 | 0,0452 | 1.59
KOHOULMOHE
pbl
62 CenuteGHas 35 16 754 0,0333 | 0,0422 | <0,025 | 0,0512 | 1,89
30Ha, Or
63 | PK CenuteGHas 35 16 754 0,0411 | 0,0375 | <0,025 | 0,0477 | 1,92
r.lUbiMKeHT 30Ha, CeBep
64 | Mkp.Boctok | CenurebHas 35 16 754 0,0385 | 0,0461 | <0,025 | 0,0524 | 1,73
6/H 30Ha, BocTok
65 CenureGHas 35 16 754 0,0423 | 0,0548 | <0,025 | 0,0455 | 2,07
30Ha, 3anapg
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KnucnoTHble
66 PK aKKymynartop 35 16 754 0,0285 | 0,0332 | <0,025 | 0,0543 | 1,68
' Hble 6aTapeun
r.lbiMkeHT NDELI3MONH
Mkp.BocTok bIF; H
67 | 6/H 35 16 754 | 0,0264 | 0,0366 | <0,025 | 0,0579 | 1,65
KoOHAMLMOHE
pbl
68 Cenute6Has 35 16 754 0,0352 | 0,0523 | <0,025 | 0,0644 | 2,57
30Ha, FOr
6o | PKi Cenute6Hasn 35 16 754 0,0346 | 0,0487 | <0,025 | 0,0595 | 2,64
r.LUbIMKeHT 30Ha, Cesep
70 | Yn-bantypcel | Cenmrebhas 35 16 754 | 0,0328 | 0,0463 | <0,025 | 0,0618 | 2,49
HoBa 70 30Ha, BocTok
71 Cenute6Han 35 16 754 0,0415 | 0,0477 | <0,025 | 0,0573 | 2,34
30Ha, 3anapj
72 | o OrA 35 16 754 | 0,0286 | 0,0455 | <0,025 | 0,0479 | 2,17
 LLIbIMKeHT MpeumnanonH
73 | yn.Bautypcer | B1€ 35 16 754 | 0,0248 | 0,0367 | <0,025 | 0,0413 | 2,21
Hoa 70 KoHAMLMOHE
pbl
74 Cenute6Has 35 16 754 0,0447 | 0,0377 | <0,025 | 0,0658 | 2,31
30Ha, FOr
75 | PKs Cenute6Has 35 16 754 0,0452 | 0,0361 | <0,025 | 0,0611 | 2,26
r.LUbIMKeHT 30Ha, CeBep
76 | MKp-Kopotku | CenurebHasn 35 16 754 0,0483 | 0,0419 | <0,025 | 0,0589 | 2,45
" 30Ha, BocTok
77 Cenute6Has 35 16 754 0,0425 | 0,0433 | <0,025 | 0,0593 | 2,18
30Ha, 3anapj
78 | PK, OrA 35 16 754 | 0,0358 | 0,0394 | <0,025 | 0,0416 | 1.85
r. WeimkeHT KucrnoTHble
79 | MKD. akkymynstop | 35 16 754 | 0,0346 | 0,0372 | <0,025 | 0,0399 | 1,89
KopoTkuii Hble 6aTapeu
80 Cenute6Has 35 16 754 0,0329 | 0,0449 | <0,025 | 0,0523 | 2,25
30Ha, FOr
g1 | PKi Cenute6Has 35 16 754 0,0355 | 0,0452 | <0,025 | 0,0548 | 2,34
r.lUbiMKkeHT 30Ha, CeBep
g2 | 21 mKp, Cenute6Has 35 16 754 | 0,0361 | 0,0437 | <0,025 | 0,0496 | 2.45
agom 57 30Ha, BocTok
83 Cenute6Has 35 16 754 0,0384 | 0,0435 | <0,025 | 0,0518 | 2,78
30Ha, 3anapg
PK, TenekoMmyH
gq | [+ lLbIMKEHT | uKaumMoHHoe 35 16 754 0,0305 | 0,0348 | <0,025 | 0,0423 | 1,74
21 mkp, obopygosaH
aowm 57 me
[Ons onpegeneHns MakcMManbHO-pas3oBOM MNPU3EMHOW  KOHLEHTpauuu 3amMepbl

NPOBOAUIINCL MO TPU CEpUM, C YY4ETOM HanpasrieHust BeTpa, Ha BbicoTe 1,5-2,0 m oT
NOBEPXHOCTN 3eMnu. Tak Kak 3arpssHsiowue BewecTBa, noctynawwmue B aTtMocepHbIv
BO34yX, MOA4 BIIMSHUEM METEOPOSIOrMyecknx (akToOpoB MOABEPralTCa pacCenBaHuio,
NO3TOMY B Mepuo[ MOHUTOPUHra NPOBOAUNUCH 3aMepbl 3TUX napameTpoB. Hanbonbluee
BNUSIHWE Ha paccevMBaHMe nNpPUMECEN OKasbiBalT pexum BeTpa U Temnepartypa.
PacnpocTtpaHeHue 3arpasHsowmx atmocdepy BELLECTB 3aMepsAniocs U aHanmsmpoBasoch
Ha pa3HOM PacCTOSIHUM OT UCTOYHMKA 3arpsi3HEHUs], C yH4ETOM METEOPOSIOrMYECKNX YCITOBUN.
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doT0 4.1.
r. WeimkeHT yn. Enwnbek batbipa 6/H

r.

®oT0 4.2.
WeimkeHT mkp. Cayne 6/H
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Tabnuua 4.1.

AHanua 3Ha4yeHun MOHUTOPMHra atmocepHoro Bosayxa Ha obbektax AO «KasaxTtenekom

B CpaBHEHUU C (POHOBLIMU 3-X roanyHbIMK 3HavyeHnamn PIT1 «Kasrngpomet»

Ne MecTto oT60pa NpobbI MokasaTenu dakTuyeckune POHOBbIe 3HAYEHNA KOHLeHTpaLuum
AaHHble naK 2024 r. 2023 . 2022r. MpumeyaHus
3a 2024 roa

PK, r.lLUbiMKeHT Asot auokeung | 0,0359 0,2 0,05 0,05 0,04

yn.benbutwmnmk CenntebHas A30T okena 0,0654 0,4 0,02 0,04 0,04
3oHa, tor Yrnepog (caxa) | <0,025 0,15 - - -

Cepa guokeng | 0,0328 0,5 0,09 0,01 0,02

Yrnepopg okeng | 1,75 5 0,35 0,39 0,37

PK, r.lUbIMKeHT AsoT anokeng, | 0,0416 0,2 0,05 0,05 0,04

yn.benbutwmnmk CenntebHas A30T okeua 0,0584 0,4 0,02 0,04 0,04
3oHa, Cesep Yrnepog (caxa) | <0,025 0,15 - - -

Cepa gunokeng | 0,0357 0,5 0,09 0,01 0,02

Yrnepog okemg | 1,78 5 0,35 0,39 0,37

PK, r.lUbiMkeHT A3oT auokeug | 0,0385 0,2 0,05 0,05 0,04

yn.benbutwunmk CenntebHas A30T okeug 0,0557 0,4 0,02 0,04 0,04
30Ha, BocTok Yrnepog (caxa) | <0,025 0,15 - - -

Cepa gnokeng, | 0,0362 0,5 0,09 0,01 0,02

Yrnepog okeug | 2,14 5 0,35 0,39 0,37

PK, r.lUbiMKeHT A3oT1 gnokeng | 0,0374 0,2 0,05 0,05 0,04

yn.benbutwunmk CenntebHas A30T okeug 0,0565 0,4 0,02 0,04 0,04
30Ha, 3anag Yrnepop (caxa) | <0,025 0,15 - - -

Cepa gnokeng, | 0,0331 0,5 0,09 0,01 0,02

Yrnepog okeng | 2,05 5 0,35 0,39 0,37

PK, r.lLUbimkeHT yn.Kasbibek 6m AsoT anokeug | 0,0418 0,2 0,05 0,05 0,04

16A, CenutebHas 3o0Ha, HOr A30T okeng 0,0527 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -

Cepa gunokeng | 0,0259 0,5 0,09 0,01 0,02

Yrnepog okeug | 1,94 5 0,35 0,39 0,37

PK, r.lUbimkeHT yn.Kasbibek 6u A3oT anokeug | 0,0442 0,2 0,05 0,05 0,04

16A, CenutebHas 3oHa, CeBep A30T oKkcua 0,0542 0,4 0,02 0,04 0,04
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Yrnepop (caxa) | <0,025 0,15 - - -
Cepa gunokeng | 0,0247 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,05 5 0,35 0,39 0,37
7. PK, r.WWbimkeHT yn.Kasbibek 6u Asot auokeung | 0,0451 0,2 0,05 0,05 0,04
16A, CenutebHas 30Ha, BocTok A30T okcua 0,0553 0,4 0,02 0,04 0,04
Yrnepog (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0268 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,14 5 0,35 0,39 0,37
8. PK, r.lUbimkeHT yn.Kasbibek 6u AsoTt anokeug | 0,0469 0,2 0,05 0,05 0,04
16A, CenutebHas 3oHa, 3anag A30T okeua 0,0372 0,4 0,02 0,04 0,04
Yrnepog (caxa) | <0,025 0,15 - - -
Cepa gunokeng | 0,0251 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,11 5 0,35 0,39 0,37
9. PK, r.lUbimkeHT yn.Kasbibek 6u AsoTt anokeug | 0,0412 0,2 0,05 0,05 0,04
24, CenntebHas 30Ha, HOr A30T okena 0,0553 0,4 0,02 0,04 0,04
Yrnepog (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0224 0,5 0,09 0,01 0,02
Yrnepopg okeug | 2,24 5 0,35 0,39 0,37
10. PK, r.lUbimkeHT yn.Kasbibek 6u AsoT anokeug | 0,0425 0,2 0,05 0,05 0,04
24, CenutebHas 30Ha, CeBep A30T okcua 0,0548 0,4 0,02 0,04 0,04
Yrnepog (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0276 0,5 0,09 0,01 0,02
Yrnepog okemg | 2,15 5 0,35 0,39 0,37
11. PK, r.lUbimkeHT yn.Kasbibek 6u AsoT anokeug | 0,0436 0,2 0,05 0,05 0,04
24, CenutebHasn 30Ha, BocTok A30T okcmg 0,0515 0,4 0,02 0,04 0,04
Yrnepog (caxa) | <0,025 0,15 - - -
Cepa gunokeng | 0,0289 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,22 5 0,35 0,39 0,37
12. PK, r.lUbimkeHT yn.Kasbibek 6u A3oT anokeug | 0,0474 0,2 0,05 0,05 0,04
24, CenntebHasa 3oHa, 3anap, A30T okeug 0,0488 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0258 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,16 5 0,35 0,39 0,37
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13. PK, r.lUbimkeHT yn.TeiHbIOaeBa AsoTt anokeug | 0,0352 0,2 0,05 0,05 0,04
4, CenntebHas 30Ha, tOr A30T okcua 0,0541 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa gnokeng | 0,0341 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,12 5 0,35 0,39 0,37
14. PK, r.lWUbimkeHT yn.TeiHbIGaeBa Asot auokeung | 0,0401 0,2 0,05 0,05 0,04
4, CenutebHas 30Ha, CeBep A30T okcua 0,0473 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0326 0,5 0,09 0,01 0,02
Yrnepopg okeng | 2,44 5 0,35 0,39 0,37
15. PK, r.lWUbimkeHT yn.TeiHbIOaeBa A3oT auokeug | 0,0329 0,2 0,05 0,05 0,04
4, CenutebHas 30Ha, BocTtok A30T okcua 0,0428 0,4 0,02 0,04 0,04
Yrnepoga (caxa) | <0,025 0,15 - - -
Cepa gunokeng | 0,0372 0,5 0,09 0,01 0,02
Yrnepopg okeng | 2,13 5 0,35 0,39 0,37
16. PK, r.lWUbimkeHT yn.TeiHbIOaeBa A3oT auokeug | 0,0405 0,2 0,05 0,05 0,04
4, CenutebHas 30Ha,3anag A30T okeua 0,0519 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa agnokeng, | 0,0336 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,75 5 0,35 0,39 0,37
17. PK, r.lUbimkeHT np.Pecnybnukn | Asot gnokeng | 0,0329 0,2 0,05 0,05 0,04
25r, CenntebHas 3oHa, HOr A30T okeug 0,0477 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa gnokeng, | 0,0562 0,5 0,09 0,01 0,02
Yrnepog okemg | 1,92 5 0,35 0,39 0,37
18. PK, r.lUbimkeHT np.Pecnybnukn | Asot gnokeng | 0,0367 0,2 0,05 0,05 0,04
25r, CenutebHas 3oHa, CeBep A30T okeng 0,0459 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa gnokeng, | 0,0491 0,5 0,09 0,01 0,02
Yrnepog okemg | 1,85 5 0,35 0,39 0,37
19. PK, r.lUbimkeHT np.Pecnybnuvkn | Asot gnokeug | 0,0451 0,2 0,05 0,05 0,04
25r, CenntebHas 3oHa, BocTok A30T okeunp, 0,0482 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
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Cepa gunokeng | 0,0452 0,5 0,09 0,01 0,02
Yrnepog okemg | 1,76 5 0,35 0,39 0,37
20. PK, r.lUbimkeHT np.Pecnybnukn AsoTt anokeug | 0,0392 0,2 0,05 0,05 0,04
25r, CenntebHas 3oHa, 3anag A30T okema 0,465 0,4 0,02 0,04 0,04
Yrnepog (caxa) | <0,025 0,15 - - -
Cepa gunokeng | 0,0477 0,5 0,09 0,01 0,02
Yrnepog okemg | 1,93 5 0,35 0,39 0,37
21. PK, r.lUbiMkeHT yn.Enwmnbek A3soTt gnokeng | 0,0466 0,2 0,05 0,05 0,04
baTtbipa 6/H, CenntebHas A30T oKkemg 0,0572 0,4 0,02 0,04 0,04
30Ha,lor Yrnepoga (caxa) | <0,025 0,15 - - -
Cepa gunokeng | 0,0602 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,14 5 0,35 0,39 0,37
22. PK, r.lWUbiMkeHT yn.Enwmnbek A3soTt anokeug | 0,0489 0,2 0,05 0,05 0,04
baTtbipa 6/H, CenutebHas 30Ha, A30T okeug 0,0553 0,4 0,02 0,04 0,04
Cesep Yrnepog (caxa) | <0,025 0,15 - - -
Cepa gunokeng | 0,0581 0,5 0,09 0,01 0,02
Yrnepopg okeng | 2,17 5 0,35 0,39 0,37
23. PK, r.lUeimkeHT yn.Enwnbek AsoT anokeug | 0,0445 0,2 0,05 0,05 0,04
baTtbipa 6/H, CenntebHas A30T okcua 0,0518 0,4 0,02 0,04 0,04
30Ha,BocTok Yrnepoga (caxa) | <0,025 0,15 - - :
Cepa guokeng | 0,0574 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,23 5 0,35 0,39 0,37
24. PK, r.lUeimkeHT yn.Enwnbek AsoT anokeug | 0,0445 0,2 0,05 0,05 0,04
baTtbipa 6/H, CenntebHas A30T okcua 0,0518 0,4 0,02 0,04 0,04
30Ha,3anan Yrnepop (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0574 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,23 5 0,35 0,39 0,37
25. PK, r.lWbimkeHT mkp.Cayne 6/H, Asot anokeug | 0,0389 0,2 0,05 0,05 0,04
CenutebHas 3oHa, HOr A30T okeu 0,0445 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0514 0,5 0,09 0,01 0,02
Yrnepog okevg | 1,95 5 0,35 0,39 0,37
26. Asot anokeug | 0,0367 0,2 0,05 0,05 0,04
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PK, r.lWUbimkeHT mMkp.Cayne 6/H, A30T oKkemg 0,0483 0,4 0,02 0,04 0,04
CenutebHas 3oHa, CeBep Yrnepog (caxa) | <0,025 0,15 - - -
Cepa gunokeng | 0,0522 0,5 0,09 0,01 0,02
Yrnepog okevg | 1,82 5 0,35 0,39 0,37
27. PK, r.WWeimkeHT mkp.Cayne 6/H, Asot anokena, | 0,0415 0,2 0,05 0,05 0,04
CenutebHasa 3oHa, BocTok A30T okena 0,0458 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0554 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,16 5 0,35 0,39 0,37
28. PK, r.lWeimkeHT Mkp.Cayne 6/H, AsoT gunokeng | 0,0392 0,2 0,05 0,05 0,04
CenutebHas 3oHa, 3anapg, A30T okeua 0,0491 0,4 0,02 0,04 0,04
Yrnepoga (caxa) | <0,025 0,15 - - -
Cepa gunokeng | 0,0481 0,5 0,09 0,01 0,02
Yrnepog okeug | 1,84 5 0,35 0,39 0,37
29. PK, r.lbimkeHT Mkp.OTpap 6/H, AsoT gunokeng | 0,0522 0,2 0,05 0,05 0,04
CenutebHas 30Ha, HOr A30T okena 0,0485 0,4 0,02 0,04 0,04
Yrnepog (caxa) | <0,025 0,15 - - -
Cepa gnokeng, | 0,0619 0,5 0,09 0,01 0,02
Yrnepog okemg | 2,55 5 0,35 0,39 0,37
30. PK, r.lbimkeHT Mkp.OTpap 6/H, Asor anokena | 0,0453 0,2 0,05 0,05 0,04
CenutebHas 3oHa,CeBep A30T okeng 0,0367 0,4 0,02 0,04 0,04
Yrnepog (caxa) | <0,025 0,15 - - -
Cepa gnokeng, | 0,0663 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,43 5 0,35 0,39 0,37
31. PK, r.lWUbimkeHT Mkp.OTpap 6/H, Asot gnokemg | 0,0512 0,2 0,05 0,05 0,04
CenutebHasa 3oHa, BocTok A30T okeunp, 0,0492 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa gunokeng | 0,0542 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,69 5 0,35 0,39 0,37
32. PK, r.lUbimkeHT Mkp.OTpap 6/H, A3soT auokeug | 0,0485 0,2 0,05 0,05 0,04
CenuTtebHas 30Ha, 3anag A30T okeng 0,0518 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa gunokeng | 0,0577 0,5 0,09 0,01 0,02
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Yrnepog okevg | 2,14 5 0,35 0,39 0,37
33. PK, r.lLUbimkeHT yn.TBepckas AsoTt gnokeug | 0,0476 0,2 0,05 0,05 0,04
6/H, CenuntebHas 30Ha, tOr A30T okcua 0,0517 0,4 0,02 0,04 0,04
Yrnepog (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0618 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,12 5 0,35 0,39 0,37
34. PK, r.lLUbimkeHT yn.TBepckas AsoTt gnokeug | 0,0458 0,2 0,05 0,05 0,04
6/H, CenutebHas 3oHa, CeBep A30T okcua 0,0562 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0633 0,5 0,09 0,01 0,02
Yrnepopg okeng | 2,34 5 0,35 0,39 0,37
35. PK, r.lUbimkeHT yn.TBepckas AsoTt anokeng | 0,0365 0,2 0,05 0,05 0,04
6/H, CenutebHas 3oHa, BocTok A30T okeu 0,0481 0,4 0,02 0,04 0,04
Yrnepog (caxa) | <0,025 0,15 - - -
Cepa gunokeng | 0,0591 0,5 0,09 0,01 0,02
Yrnepopg okeng | 2,19 5 0,35 0,39 0,37
36. PK, r.lUeimkeHT yn. TBepckas AsoT gunokeng | 0,0397 0,2 0,05 0,05 0,04
6/H, CenutebHas 3oHa, 3anap, A30T okeu 0,0553 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0545 0,5 0,09 0,01 0,02
Yrnepopg okevg | 2,78 5 0,35 0,39 0,37
37. PK, r.lUeimkeHT Mkp.BocTok 6/H, Asort gunokeng | 0,0333 0,2 0,05 0,05 0,04
CenutebHas 30Ha, HOor A30T okcmg 0,422 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa gnokeng, | 0,0512 0,5 0,09 0,01 0,02
Yrnepog okevg | 1,89 5 0,35 0,39 0,37
38. PK, r.lUeimkeHT mMkp.BocTok 6/H, AsoTt anokeug | 0,0411 0,2 0,05 0,05 0,04
CenutebHas 30Ha, CeBep A30T okeng 0,0375 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa gnokeng, | 0,0477 0,5 0,09 0,01 0,02
Yrnepog okevg | 1,92 5 0,35 0,39 0,37
39. PK, r.lUbimkeHT mMkp.BocTok 6/H, AsoTt anokeug | 0,0385 0,2 0,05 0,05 0,04
CenutebHas 3oHa, BocTok A30T okeunp, 0,0461 0,4 0,02 0,04 0,04
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Yrnepop (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0524 0,5 0,09 0,01 0,02
Yrnepog okevg | 1,73 5 0,35 0,39 0,37
40. PK, r.lLUbiMkeHT MKp.BocTok 6/H, A3sot anokena, | 0,0423 0,2 0,05 0,05 0,04
CenutebHas 3oHa, 3anag, A30T okena 0,0548 0,4 0,02 0,04 0,04

Yrnepog (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0455 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,07 5 0,35 0,39 0,37
41. PK, r.lUbimkeHT AsoTt anokeug | 0,0352 0,2 0,05 0,05 0,04
yn.bantypceiHoBa 70, A30T okemg 0,0523 0,4 0,02 0,04 0,04

CenutebHas 30Ha, HOr Yrnepog (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0644 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,57 5 0,35 0,39 0,37
42. PK, r.lUbimkeHT AsoTt anokeug | 0,0346 0,2 0,05 0,05 0,04
yn.bantypceiHoBa 70, A30T okemg 0,0487 0,4 0,02 0,04 0,04

CenutebHas 3oHa, Cesep Yrnepog (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0595 0,5 0,09 0,01 0,02
Yrnepopg okcug | 2,64 5 0,35 0,39 0,37
43. PK, r.lUbimkeHT AsoTt anokeug | 0,0328 0,2 0,05 0,05 0,04
yn.bantypceiHosa 70, A30T okcmg 0,0463 04 0,02 0,04 0,04

CenutebHas 3oHa, BocTtok Yrnepog (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0618 0,5 0,09 0,01 0,02
Yrnepog okevg | 2,49 5 0,35 0,39 0,37
44, PK, r.lUbimkeHT AsoT anokeug | 0,0415 0,2 0,05 0,05 0,04
yn.BanTypceiHoBa 70, A30T okcug 0,0477 0,4 0,02 0,04 0,04

CenutebHasd 3oHa, 3anag Yrnepog (caxa) | <0,025 0,15 - - -
Cepa guokeng | 0,0573 0,5 0,09 0,01 0,02
Yrnepopg okevg | 2,34 5 0,35 0,39 0,37
45, PK, r.lUbiMkeHT mkp.KopoTkui, A3oT anokeug | 0,0447 0,2 0,05 0,05 0,04
CenutebHas 30Ha, tOor A30T okcua 0,0377 0,4 0,02 0,04 0,04

Yrnepop (caxa) | <0,025 0,15 - - -

Cepa guokeng | 0,0658

Yrnepog okevg | 2,31 0,5 0,09 0,01 0,02
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46. PK, r.lUbiMkeHT mMKp.KopoTkui, AsoTt anokeug | 0,0452 0,2 0,05 0,05 0,04
CenutebHas 30Ha, Ceep A30T okcua 0,0361 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025 0,15 - - -
Cepa gnokeng, | 0,0611
Yrnepog okeva | 2,26 0,5 0,09 0,01 0,02
47. PK, r.WWbimkeHT mkp.KopoTkun, Asort gnokemg | 0,0483 0,2 0,05 0,05 0,04
CenutebHas 3oHa, Boctok A30T okcua 0,0419 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025
Cepa gunokeng | 0,0589 0,15 - - -
Yrnepopg okeng | 2,45 0,5 0,09 0,01 0,02
48. PK, r.lUbimkeHT Mkp.KopoTkun, Asot gmnokeung, | 0,0425 0,2 0,05 0,05 0,04
CenutebHas 30Ha, 3anapg A30T okeu 0,0433 0,4 0,02 0,04 0,04
Yrnepoga (caxa) | <0,025
Cepa guokeng | 0,0593 0,15 - - -
Yrnepopg okeng | 2,18 0,5 0,09 0,01 0,02
49, PK, r.lUbimkeHT 21 MKp, aom 57, Asot auokeung | 0,0329 0,2 0,05 0,05 0,04
CenutebHas 30Ha, HOr A30T okeua 0,0449 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025
Cepa agnokeng, | 0,0523 0,15 - - -
Yrnepog okevg | 2,25 0,5 0,09 0,01 0,02
50. PK, r.lUbimkeHT 21 MKp, aom 57, Asot guokeng | 0,0355 0,2 0,05 0,05 0,04
CenutebHas 30Ha, CeBep A30T okeug 0,452 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025
Cepa gnokeng, | 0,0548 0,15 - - -
Yrnepog okeug | 2,34 0,5 0,09 0,01 0,02
51 PK, r.lUbimkeHT 21 MKp, aom 57, AsoTt anokeng | 0,361 0,2 0,05 0,05 0,04
CenutebHas 3oHa, BocTok A30T okeng 0,437 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025
Cepa gnokeng, | 0,496 0,15 - - -
Yrnepog okeng | 2,45 0,5 0,09 0,01 0,02
52. PK, r.lbimkeHT 21 MKp, gom 57, Asot guokeng, | 0,0384 0,2 0,05 0,05 0,04
CenutebHas 3oHa, 3anapg, A30T okeng 0,435 0,4 0,02 0,04 0,04
Yrnepop (caxa) | <0,025
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Cepa gnokeng

0,0518

0,15

Yrnepog okcua

2,78

0,5

0,09

0,01

0,02

Bbieod: no pe3synbmamam 3amepoe ammocghepHo20 eo3dyxa npeebiweHull no 5-mu uHzpedueHMam (3a2pPsA3HAOUWUM

eeuwjecmeam) om 3HavyeHuli npedesibHO-G0MycMUMbIX KOHUeHmpayul He ebisie/IeHO.
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5. XAPAKTEPUCTUKA BUOPA3HOOBPA3UA IOPOLA LUBbIMKEHT U FOXKHO-
KA3AXCTAHCKOW OBJIACTHU

BrnopasHoobpasne — 3TO COBOKYMHOCTb BCEX >XMBbIX CYLLECTB W 3KOCUCTEM, B
KOTOpbIX OHM obuTtatoT. lNpexage Bcero, OHO npeacTaBnseT cobon B3auMoOencTBMe
MEeXAY X1BbIMW OpraHn3mamMm u NpMpoLHON Cpeon — ANHAMUKY, KoTopas Heobxoauma
ANS BbPKMBAHUA NNaHEThI.

®ayHa ropopaa LbimkeHT 1 KOXxHO-Ka3zaxcTtaHckon obnacTu.

WbiMkeHT - agmuHucTpaTuBHbING  UeHTp HOxHo-KasaxctaHckom obnacTu.
OdomumanbHo cumTaetcs, YTo ropoay okono 800 neT, HO apXxeosiorMyeckn AokasaHo, YTo
noaN NpoXMBanu B 3TUX MecTax eLle B 5 Beke H.9. B apeBHue BpemeHa yepes LbimkeHT
npoxoguna cesepHas BeTBb Benukoro LUénkosoro nytn, a B cepeanHe 19 Beka OH
ABNANCA BaXHbIM TPAH3UTHBIM MYHKTOM, CBA3bIBAOLMM €BPONEnCcKyto YacTb Poccun n
3anagHyto Cnbups co CpeaHen Asunen.

B camom ropoge 13 pgocrtonpumevatenbHOCTEM MOXHO BblOENUTb OCTaTKM
cpegHeBeKoBOW uuTagenun, JTHorpaduyecknn Mysen, 300Napk W AeHgponapk.
Hanbornee nHtepecHbl okpecTHOCTU LLbIMKeHTa.

LLIIMKEHT pacnono)xeH B cBoeobpasHOn NpMpoaHOM naHawadTHON 30HeE.

B BOCTOYHOM 4YacTM ropmsoHTa 0030py OTKPLIBAETCS OOBOSIbHO MPOTSXKEHHbLIN
FOpHbIN NaHawadT, BXoOasawmn B ropHyto cuctemy 3anagHoro TsaHb-LaHa. B toxHon
yacTu ropHom uenu Haxogutcsa ropa KaseirypT (BbicoTa nuka 1768 meTpoB, anuHa 20 km),
Haxogswadacs B 40 KM K toro-Boctoky oT LLbiIMkeHTa. 1o HanpasneHuto K ceBepy OT ropbl
KasbIrypT oTKpblBaeTca BUA Ha ropHbIn xpebeT KapkaHTay (HamBbiCcliasi Todka (nuk
MuHroynak) 2823 m, gnuHa uenn 90 kMm). 3a 9TOM ropon pacnonaraeTcsl Yramckui
xpebeT (HauBbicwas Touvka (nuk Cawnpamckuin) 4299 M, annHa 115 Kkm), KOTOpPbLIX
npocTMpaeTca farnee Ha ceBep, BbIXogs U3 nog nepekpbitua xpebta KapkaHTay.
Bonblwyto 4YacTb roga BepLUMHbI MOKPbITbI CHEramu. Yramckui xpebetr u xpebet
KapxxaHTay pacnonoxeHbl Ha Tepputopun AByx cTpaH — KasaxcTtaHa n Y3bekuctana. C
AaBHMX BpeMméH LUbiIMKeHT wuMeeT cnaBy «ropoga-caga», 3€eneHOro ropoja.
PactutenbHOCTb ropoda XapakTepusyeTcsi uYpesBbld4alHbIM pa3Hoobpasnem. 3gech
npounspactaloT NOMUMO BbILEYNOMAHYTLIX Oy6OB, Kaparadyen u Tonosien, KaHagcKuin
KNéH, UBa, KallTaH, akauus, annaHT, Tys, COCHa, efib U MHorne gpyrne. Cpeau cagoBbix
KynbTyp pacnpoCTpaHeHbl BULLHS, YepellHsi, abpuKoc, YpoK, CnuvBa, anblya, rpaHar,
rpeukun opex, amBa, pasnuyHble copTa BUHOrpaga v ap. KyctapHuku npencrasBneHbl
rnaBHbiM 06pa3om nuUryctpon (GUPHYMHOM) U B HEKOTOPbIX pPanoHaxX — EXEBUKOW.
Cpeon aumkopacTywmux TpaB BbIAENAOTCA OAYBAHYMKW, KpACHble MakKW, BaCWUIbKW,
nacTywbs CyMKa, KresBep, BuObl pacTeHUM CEeMeNCTBa OCOKOBbIX W 3MaKOBbIX.
cKycCTBEHHO BAONMb LIEHTParibHbIX YIvL, BblpaluBaloT NeTyHUU, KaneHayny, KyCTbl pos,
TIONbMAaHbI, HAPLUUCCHI.

B cesepHou okpauHe ropoga B 1980 rogy Ha mecTe GbiBLIEN CBankn Bbin pasbut
Hengponapk. Ha Tepputopun napka B 150 rektap npouspacrtaeT OKOMo NofyMunsimoHa
aepesbeB M KycTapHukoB, 1360 pasnuyHbix BugoB. Cpeaun HUX NpeactaBrieHo OrpoMHoe
KONMMYECTBO PEeAKMUX U IK30TUYECKUX NOPOA.
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B 12 km BocTo4Hee LbiMkeHTa HaxoguTca ceno Canpam, Ha MecTe KOTOpPOro B
cpefHWe Beka pacrnonarancs oauvH U3 KpynHenwmnx LeHTpos Benukoro LLénkosoro nytn
- Ucnnpxab. BnepBble OH yNOMWHAETCs KUTanckux pykonuncsax nog 629 rogom. B 13 Beke
OH npuobpeTaeT HOBOEe Ha3BaHue - Canpam. B cene coxpaHMnmncb octaTku noctpoek 13-
19 BekoB. OgHaKo He Tornbko 3TUM crnaesuTca Canpam, OH Takke U3BECTEH, KaKk MeCTO
POXOEHNA BENUKOro noata M Muctuka 12 Beka - Xomkm Axmeda fHAccasu. 30ech
HaxoaATca MaB3onen otua u matepu Xomkm Axmeaa fAccaeu: mas3onen Nbparnm-aTa
n maB3onen Kapawall-aHa.

BocTouHee LUbiMkeHTa B ceBepHbIX oTporax 3anagHoro TaHb-LaHa Ha nnowaan B
150 Thicay ra pacnonoxuncsa Canpam-Yramckui rocyaapCTBEHHbIN HaLMOHanbHbI
NpPUPOAHLIM Napk. B napke npefcTaBneHbl CEMb MPUPOAHbLIX 30H: OT FOPHO-CTENHOM A0
BbICOKOrOpHOW. 3aecb obuTtatoT 59 BMAOB MNekonuTawLwmx, B TOM YUCNE SHAEMUYHbIN
ansa 3anagHoro TsaHb-LWaHs cypok MeH3bupa, n okono 300 Bugos ntuy,. PasHoobpasHbii
pacTUTENbHbIA U XMUBOTHBbIN MUP Napka [OOMONHAETCS HENOBTOPMMbLIMU TFOPHbIMU
naHawadgTamun, pekamm, Bogonagamm 1 ropHIMN 03€pamu.

Pagom  Haxogutca  Akcy-[bkabarnmmHCKMMA — rocygapCTBEHHbIM  MPUPOLHLIN
3anosedHuK. 3anoBedHuK Obin co3gaH B 1926 rogy, ero nnowanb coctaBndet 74,4
TbiCA4YM ra. HasBaHue 3anoBedHWKa NPOMCXOAUT OT ABYX PekK, NpoTeKkarwmx B 3TUX
mecTax: Akcy n [xabarnbl. UIMeHHO Ha peke AKCy HaxoguTcs OgHa U3 U3BECTHEMLLUX
NpUpPoAHbIX AocTonpumedaTenbHocTen KasaxctaHa - kaHbOH Akcy. [nybuHa KaHboHa -
1800 M, 9TO O0OUH M3 cambiX rNybokMx KaHbOHOB CpeaHen A3uun, KOTOPbIN He peako
cpaBHuBaT ¢ Benukum kaHboHom B CLUA. Kpome cBoen kpacoTbl, AaHHOE YLUENbe
3HaMeHUTO ApeBHUMM neTpornudamn. B Akcy-[bkabarnuHckom  3anoBefHuke
HacunTbiBaeTca 1737 BUOOB pacTeHU, cpean HUX - ambriemMa 3anoBegHMKa — OrPOMHbINA
TonbnaH Fpanra, pasmep nenecTkoB KOToporo gocturaeT 15 cMm. VI3 XXMBOTHLIX 0ObIYHbI
MeaBedb, Kocyns, mapan, kabaH, 6apcyk, KameHHasi KyHuua, nacka, ropHocTam,
AJNIMHHOXBOCTbLIN CYypoOK, AnKobpas, 3asu-Tonam n oHgatpa. MiHoraa BctpeyaroTca peakme
CHEXHbIN Bapc, 3anagHo-TsHbLUAHBCKUIN BMA cypka MeH3bupa u apxap. B 3anoBegHuke
obuTtatoT 267 BMOOB NTUL, @ B pEKax BOAATCS MapuUHKa U ronbii OCMaH.

OxHee LUbiIMKEHTa Ha rpaHuue C Y306ekuctaHom HaxoauTcs OOUH U3
n3BectHenwmnx 6HanbHeonornyecknx kKypoptoB KasaxctaHa - Capblaraw. MecTHble
NMCTOYHUKN MWHeparnbHbIX BOA Oblv OTKpbITbl B 1949 rogy npu noucke HemTAHbIX
MecTopoxaeHun. Capblarallickne MuHeparbHble BOoAbl OTHOCATCS K rapokapboHaTHO-
HaTPUeBOMY TUMY M NOMOraloT B fle4eHUn 3aboneBaHnn Xenyao4HO-KULLEYHOro TpakTa.
B 1995 roagy 3gecb 6bln MOCTPOEH MWHeparbHbI 3aBo4 M cendac Capblarallckyto
MUHEpanbHyl0 BOAy MOXHO yBMAETb B npogaxe no Bcen ctpaHe. B Capblarawe
NMOCTPOEHO MHOXECTBO caHaTopueB, NPUYEM BONbLUMHCTBO M3 HUX 0OnagakT pa3BUTon
NHAPACTPYKTYPON MU OTNIMYAOTCS BbICOKUM YPOBHEM CepBUCa.
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Puc.5.2 Kocynsa

B camom LbiIMKeHTE MHOro 3enéHblX HacaXOeHWW, HECKOSNbKO KPYMHbIX
BOOOEMOB, pek, Nnonewn, Yto genaet ropoq 6oratbiM Ha BMAOBOE pa3Hoobpasune nTuu.
HecmoTpsa Ha 37O, MHTEpECYoLWMXCA hayHON NTUL, ropoAa He Tak MHOro, 6EpaBoyepoB
n3 LLbIMKeHTa MOXHO cocyMTaTb NO NanbLaMm.

B camom ropoge rHe3gsaTcs TUMWYHbIE FOPOACKME MNTUUbI, Hanpumep, ManHa,
cu3bi ronybb, KonbyaTasa U Manasi ropnnLbl, YEPHbIN CTPUXK, COPOKa U YEPHBLIN Apo3a. B
napkax u npunexawmx BogoéMax BCTPEYalTCs HETUMNUYHbLIE NS LeHTparbHOM YacTu
ropofa XulHble, BOAOMNMaBakoLWme N OKONTOBOAHbIE NTULbI.

Puc.5.3. ManHa Puc.5.4. Cusbinn ronybb

®nopa ropoaa lbimkeHTa n KOxHOo-Ka3zaxcTtaHckon obnactu

KOxxHo-KasaxctaHckaa obnacTb - camas toxxHas obnactb Kasaxctana. C ceBepa Ha
tor - 620 kM., ¢ 3anaga Ha BocTok - 520 kM. [1Ba xpebTa okanmnsaoT obnactb Kapartay -
440 km. KapxxaHTayckum xpebet cuctembl 3anagHoro TaHb-LaHga. Camasa anvHHas peka
- Cblp -Aapbs - 2137 km - HaumHaeTca B Knprmusum, Bnagaet B Apanbckoe mope. [1puTokm
ee - peka Kenec - 236 kM, Apbicb - 339 kM. Apbick B cebs 6epeT Ak - Cy 122 km, peka
Mawar - 62 km, peka bagam - 137 kM. metoTca: YapagapuHckoe Bogoxpanunuuie - 5,6
Mnpa. ky6. meTpoB Boapl, ByryHbckoe BogoxpaHunuiie - 375 MnH. ky6. MeTpoB BOAbI,
bagamckoe BogoxpaHunuile - 2 MiH. Ky6. MeTpoB BOAbI.
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Knumat B ceBepHomn yactu obnactm 6nmxke Kk cnbupckomy. KOxxHasa yacTtb - 6nvke
K cpeanseMHomopckomy. Necok B NycTbiHe HarpeBaeTcsa Ao 70 rpagycos. 3umMon GbiBatoT
OKHa BecCHbI. 290 6€3MOpPO3HbIX AHEN.

Bcero B HOxHo-KasaxctaHckon obnactu npowuspactatoT 3000 BUOOB LBETKOBbLIX
pacteHnn. PasHoobpa3ve BMOOBOrO cocTaBa o0bObsAcHAeTCs  MHoroobpasvem
9KOMornyecknx akTopos.

30Ha NonynycTbiHN XapakTepuayeTcst TakuMu pacTEHNAMM KaK: LMTBapHas NosibiHb,
ncopanus  KOCTAHKOBad - MedoHOC (ak Kypaun), aHabasuc 6e3nucTHbIn - €ero
3aroTaBnNMBAalOT ANA HyX4 XvMm - dpapMm. 3aBoga. AHabasvHa cynbdaTt, aHabasogyct
BbIBO3MTCA B 60 cTpaH ansa npogaxu. Codopa nnucoxsoctas 3 60060BbIX - KAPaHTUHHbIN
COpHSK. [pebeHwmnK (Kas. XblUrbll) - TamMapucK - OYEHb KpacuBbIA KyCTapHUK C
PNONEeTOBLIMU METENKOBUAHBIMW LIBETAMMN.

5.1. KPATKAA XAPAKTEPUCTUKA TEXHOJIOTMYECKOIO OBOPYONOBAHUA
KAK UICTOYHUKA BITUAHUA HA DPJIOPY

B 2024 rogy B OUeEHKM BNUAHMA Ha dropy BblOpaHbl 06bLEeKkTbl C
TENeKoOMMYHMKaLMOHHBbIM 000py4OBaHMEM, pacnonoXeeHHble B ropoae LUbIMKeHT.

MNopon LUbIMKEHT — 3TO AMHAMWYHO pPa3BUBAKOLLMIACA ropod C HaceneHmem 6onee
1 MInH.4YenoBex.

LLbIMKEHT NO NpaBy cYNTAETCS OOHUM U3 CaMbiX 3€MEHbIX FOPOA0B CTpaHbl. Pasmep
3eneHoro nosica B LWWbimkeHTe coctaBnseT 2235 ra. lNnowanb 3anoBeaHnKa, KOTOPbLIN
cuMTaeTcsa NerkuMn okpyatrowen cpegbl, gocturaet 752 ra. B 2024 rogy ysenu4dusncs
obwun obbem 3eneHon nonockbl Bo3ne ropoga go 13 Tbic. ra. MacwTtabHble mMepbl
NPUHUMAOTCS B pamMKax HauMoHanbHoro npoekta «3eneHbi KazaxctaH». CnocobeTByeT
39TOMY KOMMYHarbHOe rocygapCcTBeHHOe yypexaeHue «3eneHblin noacy LLbiIMKeHTCKoro
rOpPOLCKOro ynpasneHusi NpUupoaHbIX PECYPCOB U PErynnMpoBaHnS NpMpoaonosib30BaHUs.
Mo cnoBam cneunanucToB YYpPEXOEHUs, CaXeHLUbl OEPEBLEB, BbICAXEHHbIE BAOMb
3er1eHON NOonocbl ropoda, HauMHaKTCS C CEBEPO-BOCTOKA, @ 3aTeEM NMPOAOIKaTCA Ha
3anag po TypkecTtaHa u TalkeHTa. OTU panloHbl SBISOTCA OCHOBHbIMU HanpasneHNaMm
BeTpa B CTOPOHY ropoaa. LLnpuHa 3eneHon nonockl B pasHbIX MecTax COCTaBnsieT OT
100 MeTpoOB 40 ABYX KMSTOMETPOB B 3aBUCMMOCTU OT perbeda MeCTHOCTU, HanpaBeHns
BeTpa, TPAHCMOPTHOM NOMMCTUKN N PacrofioXeHUs HaceNeHHbIX MyHKToB. B 3eneHom
nosice LLIbiIMKeHTa BbiCaXXeHbI SICEHb, KITEH, TONOSb, BA3. Bce 9T Buabl AepeBbeB ObICTPO
npwkuBatotca. OgHako ans cosgaHus nopbl U hayHbl BbICAXMBAKOT pPasfiMyHble
AEepeBbsi, B YAaCTHOCTU OMKYyl A6MOHK0, abpukoc, cepedbpucTyo N gaxe MUHAANbHYH
aepesua. Cenyac B 3eM1eHON NTECHON 30HE XMBYT (hasaHbl, Ppas3fnyHble NTULbI, KPOSUKMK,
exn un pgpyrme cyuwectBa. OcHalweHne KOMMYHaNbHOMO Ka3eHHOro Yy4ypexneHus
«3eneHbl NoSIC» eXeroaHo NOornosHseTca U obHoBnsieTcs. 3eneHbIn Nosc co3aaH angd
ynyyLeHns aTMocdepHOro knumMara ropoga v 3allnTbl ero ot 0ypb U NblfIbHbIX BETPOB.
OTO TakxkKe ynyywaeT Ka4eCTBO BO3yxa B OKpyXXatoLlen cpeqe.
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O6bekTbl €  TeneKoOMMYHMKAUMOHHbIM  0OOpyAOBaHMEM  pPacrofioXeHbl B
agMUHUCTPATMBHBLIX 34aHMSX, CneuuanbHbIX MOMELLEHUsSX B aHTPOMOreHHon cpege.
MpuneratoLias TeppUTOPUsS Bbipa)keHa ropoACKMMU TpoTyapamu, Napkamu ¢ 3eieHbIMU
HacaxgeHusamu, uBeTamu, obOpabaTbiBaeMbix rasoHoB. [lpyM  3HaYUTENbHOM
BMelLlaTeNbCTBE B ECTECTBEHHYIO Cpedy PpacTUTENbHOTO Mupa OLeHKa BrMSIHUSA
TeNekoMMYHUKaLUHHOIO 060pyA0BaHMS HEBO3MOXKHA.

MpuHMMas BO BHMMaHME, YTO rokasaTenu BbIBPOCOB 3arpsi3HSAOLWMUX BELLECTB B
aTMocdepHbIl  BO3QyX He MpeBblllaloT  npeaerbHO-O0NYCTUMbIX — KOHLIEHTpauui,
crieqyeT, 4TO HeraTMBHOIO BO3aencTBust Ha cnopy ropoga LUbiMkeHT B MecTax
NPUCYTCTBMS TENEKOMMYHMKaLMOHHOe 000pyaoBaHNE HE OKa3biBaeT.

5.2. KPATKAA XAPAKTEPUCTUKA TEXHOJIOTMYECKOIO O6OPYOAOBAHUA
C TOYKU 3PEHUA BITUAHUA HA PAYHY

MOHUTOPUHI  XMBOTHOrO MMpa B 30HE BNUAHMS feaTtenbHocTn KomnaHum
NPOBOANTCA B LENsIX CBOEBPEMEHHOIO BbISIBNEHUA, NPeaynpexaeHus U yCTpaHeHus
NOCNeACTBMIA HeraTuUBHbIX MPOLIECCOB U SBNEHWA ONs COXpaHeHuss Guonorn4yeckoro
pasHoobpasus.

B okpectHocTax ropoga LUbiMkeHT, B ropax TypkectaHckonm obnactu obutatroT
6onblwoe pasHoobpasne npeactasuTenen dayHbl: 7 CHexHbIXx 6apcos, 604 apxapos,
155 Byxapckumx oneHemn, 2658 ropHbIx KO3noB. B ropax Kk tory ot 3ancaHckon KOTNOBMHbI
(Cayp, Tapbaratan, [)xyHrapckui Anatay) obutatoT Mmapar, Kocyns, cMubupckuin Kosepor,
pbiCb. M3 NTUL, B ropax 1oro-BOCTOMHOro KaszaxcraHa xapaKTepHbl - rmmMananckii ynap,
anbnuinuckaa ranka, kpacHobptoxasa ropuxsocTka. B peukax [DxyHrapckoro Anartay
BOAUTCH CEMUPEYEHCKUA TPUTOH - yrno3y6.

B uensx yBenuYeHuMs XMBOTHOTO MMpa Ha CEerogHsIWHWA OeHb B obnactu
PYHKUMOHUPYET creumanbHbii NTMTOMHUK Ha TeppuTopun banamnbekckoro parioHa, raoe
Ha 1000 ra 3aHMMalTCA UCKYCCTBEHHbBIM pa3BefeHneM OpOod-KpacoTOK, 3aBE3EHHbIX U3
O6beanHeHHbIX Apabcknx OMMpaToB.

locypnapcTBeHHbIM necHon cdoHa TypkecTaHckon obnactu coctaBnsaet Gonee 3
MIH. rektapoB. Bcero B 1feCOXO3SIMCTBEHHbIX YyypexaeHusx obnactu paboTbl Mo
BOCNPOM3BOACTBY fecoB npoBegeHbl Ha nnowaan 7720,6 ra. U3 Hux 7000 ra 3acesnu
cemMeHaMmn cakcayna, a Ha 720,6 ra Bbicagunn caxeHubl aepesbeB. Obwaga nnowaab
OXOTHMYbUX Yroanin B 06nacTn CocTaBnseT OKoMo 7 MITH. rekTapoB. B uensx coxpaHeHus
pasHoobpasns gayHbl 06n1acTu, OTMOB XMBOTHbIX, 3aHeCeHHblX B KpacHyto KHury
KasaxcTtaHa, 3anpeLleH 3aKOHOM.

BmecTte ¢ Tem, B o6nactn nogaepxuBaeTtcs u bayHa BogHoro mmpa. Konnyectso
pblIOOX0O3ANCTBEHHbIX BOAOEMOB coctaBnaet 11 eauHuy. [Ba M3 HUX — 3TO
LappapvHckoe BogoxpaHunuuwie u peka Cbipaapusi, ocTanbHble BOLOEMbl MECTHOrO
3HaYeHNs.

LLIbIMKEHT pacnosfioXeH B O4YeHb BbIrOAHOM Af1si HAabMAeHUA N U3yyYyeHus nTu
MEeCTe — Ha CTbIke NMYCTbIHHOW paBHMHbI U BbICOKUX rop. Heganeko oT ropoga HaxoamTcs
LLlaknakcknin nepesars, 4yepe3 KOTOPbIM NporetaeT mMacca MUrpUpyroLWMX NTul; Tam
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pacrnonoxeH eANHCTBEHHbIN B KaszaxcTtaHe n Bcen LleHTpanbHon A3nn cTaumoHapHbIn
LEeHTp KomnbLeBaHUA NTULL.

B camom LLbIMKEHTE MHOIO 3enéHbIX HacaXXaAeHUW, HECKOSBbKO KPYMHbIX BOLOEMOB,
pek, nonewn, 4To genaet ropof 6oratbiM Ha BUOoBOe pasHoobpasue ntuy. HecmoTtps Ha
3T0, MHTepecyoLwmxcs bayHon NTUL ropofa He Tak MHoro, 6épasoyvepoB u3 LbiMkeHTa
MOXHO cocYMTaTh Mo nanbLuam.

B camom ropoge rHe3gsTca TUNMYHbIe ropoackme NTuLbl, HAaNpUMep, ManHa, CU3bIn
rony6b, konb4aTas n Manasi ropnuubl, YEPHbIN CTPUXK, COPOKa U YEPHbIN Apo3a. B napkax
N npunexawmx BOAOEMax BCTPeYarTCa HETUMNYHbIE AN LeHTpanbHOM YacTu ropoga
XWLLHblE, BOOOMNaBaoLWLMeE U OKOSTOBOAHbIE MTULbI.

Takke 30ecb MOXHO Habnwopatb pefkve BUAObl MTUL, TakMe Kak YEPHbIA YeKaH,
peakun By, paHblle rHe3amBLUMACA Tonbko B nonme Coipgapbu. B [JeHaponapke
rHe3aUTCA TYPKECTaHCKUN TIOBUK, TOXE peaknun BuA, rHe3dAMnCca TOSbKO B HOXXHOM
nosloBuHe cTpaHbl. Bo BpemMss murpauum M Ha 3MMOBKax B ropoge BCTpedaeTcs
MHOXeCTBO NTUL, Cpeau HUX eCTb MO-HacTosiweMy peakve Buabl M3 KpaCHOM KHUMW.
Hanpumep, Ha nonsx B npegenax rpaHvubl ropoda 3umyoT apodbl, Ha bepery peku
Bagpam — cuHaa nTvua, BCTpevarTcs opfbl. Huke nepeyncrieHbl OCHOBHbIE MecTa B
ropoge LbiMKkeHT ans HabnogeHnn 3a NTuuamu.

Camoe pgoctynHoe MecTo Ans HabnogeHus 3a ntuuamu B LWbiIMkeHTe HaxoguTes
Hefaneko oT UeHTpa, Ha npocnekte bananbek 6u - «JeHaponapk».

[leHaponapk - 3To OrPOMHbLIN MaccuB feca, rae NnponspactaeT MHOXECTBO XBOMHbIX
N NMNCTBEHHbIX Nopoa. BcTpeyatoTea n ydacTku 6e3 gpeBecHon pacTuTensHocTn. Ha Bcex
MapLwpyTax MponoxeH TpoTyap, ecTb becegkn M ckamenku. [eHaponapk O4YeHb
nonynsipeH cpeau ropoXxaH, a NoToMy U JOBOSIbHO MHOTOSTKOAEH, OCOOEHHO B BbIXOAHbIE
n npasgHukn. OgHaKo 3TO He NoMeLlaeT YBUAETb MHTEPECHbIX NTUL, — 34eCb OHM Bonee
TepnenuBo OTHOCATCA K NOASM, YeM 3a npegenamm napka. Bcero opHutodayHa
AeHaponapka HacyMTbiBaeT okono 50 BMAoB NTULL.

JleTom 3gech rHe3gaTcsa 0bblYHbIE TOPOACKME BUABI, TAKME KaK KonbyaTas ropnvua,
COpOKa, YEPHLIN APO34 N HE COBCEM OObIYHbIE (ha3aH, NepenensaTHNK, TypPKeCTaHCKNI
TIOBUK, yLIAcTasi CoBa, BAXMPb, 6enokpbInbin aaten, byxapckasa cuHuiua. IHTepecHo, 4To
Ha TeppuTOpUM Mapka COBCEM He BCTpevaeTcs MarHa, camasd pacnpoCTpaHEHHasi u
MHOroyucrneHHas ntuua ropoga. oyt BCce rHesgsalmecs nepHaTble, 3a UCKITIYEHMEM
TIOBMKa W BAXMPSA, OCEAnble, TO eCTb 0buTaloT 34ecb B TeyeHue Bcero roga. 3a ogHy
nporysnky 6e3 ocobbIX yCUNMMn MOXHO HacumTaTtb 15 BMAOB.

CoBcemM uvHaye BbIrNaaUT dayHa AeHaonapka BO BpeMs Murpauun ntuy, B
BeCeHHe-oCeHHNn nepuod. Kpome BbllenepeyvncrieHHbIX rHe3aswmxcs MnTul, MOXHO
BCTPETUTb YEPHOropryto 3aBUPYLLIKY, YEPHbLIX U CEPbIX BOPOH, 3apSAHKY, KPACHOCTNUHHYO
rOPMXBOCTKY, MEHoYeK, 3a6mnumkoB. Horga gaxe BCTpPeYaloTCA XWULHWMKM — CTEMNHOMU
OpPEn, MOrUMNbHUK, BONOTHBLIN NYyHb, YEPHbIN KOPLUYH. B 3TO Bpems onbITHLIN 6EpABOYEp
MoxeT yBuaeTtb o 30 Bnaos.

HekoTopble ATUUbI OCTAlTCA UMW NPUNeTarT Ha 3MMOBKY B napke. Hanpumep,
KpSKBa, MepenensaTHUK, KypraHHUK, BOCTOYHbLIM KaHIOK, 4YepHoropnasi 3aBupYyLLKa,
YyepHo300bI Apo3a, Aepsiba, 3apsiHKa, KpaCHOCMMHHAsS rOPMXBOCTKA, KpanMBHUK, HOPOK,
KOHOMNsIHKa, 0ObIKHOBEHHAs! OBCSIHKA. MIHOrga BcTpeyatoTcs opriaH-6enoxBocCT, CTEMNHON
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Opén, TeTepeBATHUK, BanblwHen, Ay6oHoc, yparyc. Bo Bpems 0gHOW NpOrynkn 3MmMon
MOXHO BCTpeTuTb OoT 15 go 30 BMOOB, B 3aBUCMMOCTM OT Hannuma OMHOKNA M onbiTa
HabnogeHun.

Bopxapckun (Bypxapckuin) BogoHakonuTesnb HaxoauTCa B npedenax ropoaa,
paccTosiHne oT [leHaonapka coctaBnseT okono 10 kM no npsimoi. MNpeacTtasnseT cobon
AO0BOSbHO KPYMHbIN BOOOEM, MEHSAIOLMI CBOM pa3Mmep B 3aBMCUMOCTU OT BpeMEHU roga:
3umon ob6bem BOAbl  COKpawaeTcsa. Hakonutenb nNpuTArMBaeT  MHOXECTBO
BOJONSI@BaOLWMX U OKOSTOBOAHBLIX NTUU. BoaocnnBHoe coopyXeHwe MAOTUHbI U KaHan
nocrne Hero Takke SBNSATCA uaeanbHbIM MecToM Ans HabnogeHusi. CHM3Y NMOTUHBI
€CTb HECKOSIbKO HebonbLUMX BOLOEMOB, NOANUTbIBAEMbIX (DUIbTPALMOHHBIMU BOAAMN,
BAONb KaHana pacTyT AOBOSIbHO TyCTble KYCTapHUKU U TPOCTHUKWU, €CTb OpeBECHbIe
HacaxgeHus. Bcero opHutodayHa Bogoéma HacuutbiBaeT okono 130 Bnaos.

30ecb rHe3guTCa MHOXECTBO MNTUL, — KBakBa, bonblas 6enas u cepasa uannu,
NacTyLWOK, NbICyXa, KamblWwHMLA, BONOTHLIN MyHb, KYpPraHHWK, Yermnok, BAXvMpb, yOoA4,
30M10TUCTas LUypKa, CU30BOPOHKA, PbPKEMOSICHUYHAs JlacTouvka, PO30BbIN CKBOpeL,
YEPHbLIN YekaHu T. A. W3 UHTepecCHbIX NeToM WHOr4a BCTPeYyalTCs KapaBawka,
XOOYMNOYHUK W LUMIOKITIOBKA, OonblIon ynuT, TypyxTaH, brneaHas 6eperosyluka. Npu
BGnaronony4yHoM packnage 3a noesaky MOXHo BCTpeTuTb 50—60 Bnaos.

Bopxxapckuin HakonuTenb Gorat Ha NTUL, BO Bpemsi Murpaumn. BecHom n oceHbto
3[eCb BCTpevyaeTcs MHOro BWOOB YTOK, Tawke Manas noraHka, G6onblion n manbii
GaknaHbl, nebenb-lLUMNyH, orapb, NeraHka, opnaH-6enoxBocT, CTEMHOW Opén, 4ymbuc,
AOMOBbIA  Cbld, YepHoroprias 3aBupyLlUKa, OObLIKHOBEHHbI peMes, XenyHas W
TPOCTHUKOBAsA OBCHAHKM U Apyrue. i3peaka MOXHO BCTPETUTb «KPACHOKHMKHBIX» CaBKy,
yépHoro u 6enoro aucta, MorunbHUKa, 3Meesida, cancaHa, CepbiX >Xypasnew,
yepHoOproxmMx psibkoB. 3a oguvH geHb 6épaBodepbl cmoryT yeBuaeTb 80-100, a
Ha4YMHaKLWMe TOYHO HacYMTaT MUHUMYM 25 BUOOB.

34ecb ocTalTCca 3uMoBaTbh MHOrMe yTkW, uannu, 6aknaHbl, opriaHbl, Opfibl, NyHU,
CblY, NACTYLUKM, YMBUCbI, YanKn, a Takke YepHOropnas 3aBupyLluKa, KpanuseHuK, aepsida,
3eneHyLwka. Ha 3umMoBKy npunetatoT 60MbLIOW Kpoxanb, BanbALllHEN, rOpHbIA Aynesb,
cepbln copokonyT. Peako MOXHO BCTpeTUTb 60mbLUyto Bbifb, 6ENOKPbLINOro »XaBoOpOHKa
NN YepHOronoBoro pemesa. Bo Bpemsi ogHOM Noes3akn MOXXHO BCTPETUTb OT 25 o 60
BMOOB.

OTOT BOOAOEM Kak MMHUMYM B Tpy pa3a bornblie bopxxapckoro npyaa, a pacCctosHue
ot [eHgponapka coctaBnsiet okosio 20 KM no npsimon nuHuK. BopgoxpaHunuiie
pacrnosfioXXeHO Ha OKpaumHe, Ha rpaHuue ropoga u Tonebunckoro pawnoHa, Baanu oT
HacenéHHoro nyHkta. CaMO BOAOXPaHUMNULLE HMYEM He npumedaTesribHO, MOYTU BCE
nobepexbe NycToe, NULLb BAOSb €r0 rpaHuLbl PacnosioXXeHbl SIECONOCaaKu.

3MMon 34eCb BCTpeYalTCa YTKU, Yaurku, uannum, opnadbl, nepenensaTHUKK,
KypraHHVKK, BOPOHbI. Takke MOXHO yBUOETb TETEPEBATHNKA, MOXHOHOIOrO KypraHHuKa,
MOTUMbHWKA, KPaCHOKPbLINOro CTEHONa3a, XeNTororioBOro KOpOsibka, CenorosioBoro
werna. Bcero 3umon MoxxHo BCTpeTuTb Ao 25-30 Bnaos.

Peka Bagam npoTekaeT C BOCTOKa Ha 3anag 4epes XXHYK MOMoBMHY ropoja.
HekoTopble ero y4acTkm o6naropoxeHbl, No3aToMy TaM YyAobHO rynatb. 34ech
paccMmaTpmBaloTCs ydacTkm oT npocnekta Pecnybnuku. JleTom 3gecb MOryT rHe3anTbes

32



Gonbwas 6Genas wn cepas uannnM, XOAYNOYHWK, MNEPEBO3YUK, peyvHas Kpauka,
pbbKeNosACHNYHasA nacroyka, scero 4o 20 Bnaos.

31MOM 30eCb MOXHO BCTPETUTH Lanenb, YepHbllla, O3EPHYH YanKy, FOpHOro
KOHbKa. N3 MHTEPECHBIX MOXXHO OTMETUTL KEKITMKA, KPACHOKPbIFIOrO CTEHOMAa3a 1 CUHIOK
nTuyy. Becero MmoxHo HacuutaTtb 15-20 Bngos.

[aHHbIX ONA KOHKPETHbIX BbIBOAOB O TOM, KaK M3MeHunacb nonynsaumsa ntuy 3a
nocnegHue rogpl, HegoctatovHo. OgHako, KNMMaTUYECKass XapakTepucTuka pervoHa
cnocobCTByeT pasBUTUIO W COXPaHEHUIO pas3Hoobpasna nTuy. JTOMy Takke
cnocobcTByeT npekpaiwieHme paboTbl MHOMMX MPOMBbILLNIEHHBIX OOBEKTOB, KOTOpbIE B
X0[€e CBOeN AeATENbHOCTM OCYLLECTBASANN BbIOPOCHI 1 COPOCHI 3arpsi3HSAOLLMX BELLECTB.

B xooe MOHWTOPUHIOBBIX MccnegoBaHuUM ayHbl B uioHe-utone 2024 r., on4d
0O BbEKTMBHOM OLIEHKM BO3AENCTBUA KOMNaHUM B KA4eCTBE MHOMKATOPOB ObIfv BbIOpaHbI
NTUUbI, KaKk npeactaBuTeSlb oayHbl, BCTPEYalLMNCA B FOPOACKOMN cpefe Yalle, Yem
npeacraBuTenmn NapHOKOMbITHBIX, Ha3eMHbIX NO3BOHOYHbIX.
HabnogeHnsa npoBoaunmMCb B MeCTax BO3MOXHOIMO rHe3goBaHWs NTul:  Ha
BCnomMoratesisHoM o6opyaoBaHun (Ou3enbHble reHepaTopHble YCTaHOBKM), aHTEHHO-
MayTOBble COOPYAEHUHA, KpbIlWM agMUHUCTPATMBHbLIX 30aHMMA BONU3M C aHTeHHamu
©ecnpoBOACHON CBA3N.

5.3. ®U3NYECKOE BO3OEUCTBUE TENEKOMMYHUKALUMOHHOIO
OBPYONOBAHUA HA ®JIOPY, ®AYHY, HACEJIEHUE

LWymbl 1 BUBpaumm pasnnyHoM MHTEHCUBHOCTU U CNekTpa co3gatoTcs npu paboTe
pasfiMyHbIX MEXaHM3MOB, arperaTtoB, MNpoe3XalLwero asToTpaHcnopTa W Apyrux
YCTPOWCTB.

OkcnnyaTaumMs  nOOro  aHepretTMyeckoro  obopyaoBaHUs  COMPOBOXOAETCH
BblAeneHneM TEeN0BOro, LyMOBOro, BUOPALIMOHHOIO 3arpsi3HEHNS OKpY>KatoLLen cpeabl.

LLlym — coyeTaHue 3BYKOB pasfM4yHOW 4YacToTbl U amnnutyabl. LLym mewaer
BOCMPUSTUIO NOMNE3HbIX 3BYKOB (YEN0BEYECKON peyn, CUrHanoB v np.), HapyLlaeT TULLKHY
N OKasblBaeT BpeAHOe OEeNCTBUE Ha OKPYXaloLlylo cpeay U opraHusm yernoseka. Lym
co3faeT 3HAYUTENbHYK HarpysKy Ha HEPBHYI CUCTEMY YerioBeKka, okasblBas Ha Hero
ncuxonormnyeckoe Bosgenctene. LLlym cnocobeH yBenuumBaTb COAep)KaHME B KPOBWU
TakMX rOpMOHOB CTpecca, Kak KOpTU30S1, agpeHarnvH u HopagpeHanuH - Jaxe BO BpeMs
cHa. Yem ponblue 3TM rOpMOHbI MPUCYTCTBYKOT B KPOBEHOCHOW CUCTEME, TeM Bbille
BEPOSITHOCTb, YTO OHU NPUBEAYT K ONacHbIM ANS XU3HU omuamonornyeckum npobnemam.

HaceneHne, npoxusalouwlee B 3TUX panoHax B YCIOBUAX 3HAYUTENbHOrO
NPeBbILLEHUST YCTAHOBMEHHbLIX HOPM MO LWYyMYy, OTMeYaeT yXydlleHue camMovyBCTBUS,
ronoBHble 60MNK, HapyweHne CcHa, (QYHKUMA CcepaevyHO-COCyaucTOn CUCTEMbI U
XenyagoyYHO-KULLEeYHOro TpakTa.

Ana 6opbbbl ¢ wWymMoMm u BubpaumMsMn M obecneveHns pernameHTUPOBaHHbIX
YPOBHEN WyMa paboden 30HbI NpeanpusaTvi U B OKpyXawuwen cpefe Heobxoammo
npoBegeHMe LEenoro KOMMMeKca WHXEHEPHO-TEXHUYECKUX MeponpuaTtnin. bonblioe
3HayYeHne MMeeT NNnaHMpoBaHMe MeTogoB 6opbLOLI C LYMOM M BUOpaunamm, KOTOpoMy
npeawecTByeT aHanu3 npou3BOACTBEHHbIX YCMNOBUA [ONS BbiABNEHNA Haubonee
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BpeOHbIX MPOU3BOACTBEHHbLIX Y4acTKOB. [lepCrnekTMBHbLIM HanpaBfeHNeM CHUXEHUS
LyMma siBiieTca co3gaHne ManoLllyMHbIX MallvH, 06opyaoBaHUs U cpeacTB TpaHcnopTa.
Ewe Ha ctagnm npoekTMpoBaHMS TEXHOSIOMMYECKUX NPOLECCOB U MPOU3BOLCTBEHHbIX
30aHuMM co3JaHne Mep MO CHWXEHUIO LymMa [0 YPOBHEW, perfiaMeHTMPOBaHHbIX
CaHUTapHbIMW HOpMaMMu, SBNSETCA BaXHbIM MokasaTtenem kadectsa. JTOT NyTb
A0CTaTO4YHO CNOXHbIMA U He BCerga NpUHOCUT OXuaaembln pesynbtat. [1oaTomy, BaxHoe
mMecTto npu 6Gopbbe C wWymom M BuBpaunen 3aHMMalT MEeToAbl, CHMXalowue 9Tu
HebnaronpuaTHble akTopbl NPOM3BOACTBEHHOM Cpedbl Ha MyTU UX PacnpoCTpaHEHUS
3BYKOU30S1ALMS U 3BYKOMOITOLWEHNE OYEHb LUIMPOKO MPUMEHSIOTCA B LensxX 3almThl OT
Wyma B Lexax U gpyrux nomelleHunsx. [insa 3sykoM3onsumMm NCnonb3yTcs ousndeckme
NPOCTPAHCTBEHHbIE Mperpagbl, MNPensTCTBYKOLWME pacnpoCTpaHeHuo LWwyma, a [Aans
3BYKOMOIOLLEHWS — MOKPbITUA, HAHOCUMbIE Ha OTpaXkatoLme NOBEPXHOCTU (MOTOSOK NNn
CTEHbI), UMW LUTYYHbIE NOrNOTUTENMW, pacnonaraeMble B NPOCTPAHCTBE MOMELLEHMS.

3BYKOM30M1ALUMSA NPUMEHSIETCA ANA YMEHbLUEHUS LyMa, UCXOOALWEro 13 WyMHbIX
nomMeLLeHN Yepe3 KOCBEHHbIE MYyTU pacnpocTpaHeHus 3Byka (OKHa, ABEPHbIE NMPOEMbI,
BOpOTa), a Takke OT KOPMyCcoOB 3HepreTu4eckoro obopyaoBaHUA, HaxXOASLMXCHA Ha
OTKPbLITOM BO37yXxe

OrpaxpgatoLime KOHCTPYKUUN NPON3BOACTBEHHbLIX NMOMELLEHNA OOMKHLI obnagaTtb
Tpebyemon  3BYKOU3OMNSUMEN. PacyeTHble  WIyMOBble  XapakKTepuCTuUKuM  OT
TEXHOMOrMYEeCKoro, aNeKTPOTEXHUYECKOro, CaHUTapHOTEXHUYEeCKoro obopyaoBaHud, a
Takke BHELWHUX LWYyMOB (B ropodax, nocerkax) onpeaensercs B KaX4OM KOHKPETHOM
cnyvyae npu paspabotke paboyero npoekrta, B pamMKkax KOTOPOro paccmaTpuBaeTcs
BO3MOXHOE BINAHNE HaMeYaeMon AeATeNbHOCTU Ha OKpYXXatoLLyo cpely U HaceneHue.

[anbHenwee unccnegoBaHWe 3aknovaeTcs B npoBegeHun puU3nyeckoro
MOHUTOPUHra (3amMepoB LWyMa) Yyxe AencTsylowero obbekta (3KcnayaTmpyemoro
obopyaoBaHus).

Pn3NYECKNA MOHUTOPUHI — CUCTEMa HabniaeHwn 3a BNUSHUMEM (U3NYECKUX
NPOLIECCOB U AABMEHUI Ha OKPYXatoLyto cpefy U Ha buopasHoobpasne aKOCUCTEM.

Llenb MOHUTOpUHra U3nYecKuUx BO3OENCTBUM - OLEHUTb YPOBEHb (PUINYECKUX
(PaKkTopoB  BO3OEWCTBUSA  TENEKOMMYHUKAUUMOHHOrO obopyaoBaHus UM OO6bekToB
Komnavun, onpegenutb, COOTBETCTBYKOT JfIM OHW YCTAHOBSIEHHbIM HOpPMam U
pekoMeHaauunsIm.

B npouecce pgeatenbHocTM KomMnaHMM WMMEHHO BO3OEUCTBUE (PU3UYECKUX
drakTopoB Haubonee BePOSATHbIA MCTOYHUK BO3L4ENCTBUS Ha OUOIKOCUCTEMBI, T.K.
MMEHHO  TEeNEeKOMMYHUKAUMOHHOEe  obopyaoBaHMe  SABMASIETCS  MOTEHUManbHbIM
MCTOYHUKOM  3rEKTPOMarHUTHbIX, BUOPO-aKyCTUYECKUX U Paguosiormyeckmnx
BO3JENCTBUMN.

B nepuwog moHuTopuHra netom 2024 roga 3amepbl YPOBHSA LLyMa NPOU3BOAUIUCH
npnbopom BLLB-003-M3 (nacnopT n cepTudmkaT NOBEPKM NpeacTaBneHbl B MPUNOXeHUN
5, 6).

lMpouecc MOHUTOpPUHra BO3OENCTBUS (U3MYECKUX MNapamMeTpoB BKHOYaeT
cneayoLine atanbl:

A) MNopgroToBka k namepeHusm: NpoBepuTb MEXaHNYECKYHO UCMPaBHOCTb, C 3a4HEr0
OTCEeKa U3MEpPUTENS CHATb KPbILKY, BbIHYTb UCTOYHMK NUTaHUA 1 BCTaBuTb 6aTapew.
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B) YcraHoBka obopynoBaHus: YCTaHOBUTbL M3MepuTenb B paboyee NonoxeHue
(ropusoHTarnbHOe UM BEPTUKAONbHOE) U MEXaHUYECKUM KOPPEKTOPOM HYIsi YCTaHOBUTb
CcTpenky Ha otmeTKy O wkansl 0-1

B) amepeHune ypoBHen wyma: N3amepeHus NpoBoaAaTCA Nepuognyeckn B Te4eHum
5-10 MUHYT ONs YCTAHOBMEHUS CPeaHNX NnokasaTenemn.

) O6paboTka pe3ynbTatoB wu3aMepeHun: [locne 3aBeplleHUss U3MEPEHUN
nonyYeHHble AaHHble BHOCATCS B XXypHar.

B Tabnuue 5.3.1 npuBedeHbl pesynbTaTbl 3aMepoB LWymMa Ha oObekTax
TeNeKkoOMMYHMKaLNOHHOro 060opyaoBaHns, rae MMeeTCs LWyMOBOE 3arpsi3HeHMe.

e : - o > V ‘\ )

A

it

;

®oT0 5.3.1. ®oT10 5.3.2.
r. WeimkeHT yn. Benbutwunnuk 6/H yn. bantypcbeiHoBa 70
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Tabnuua 5.3.1

Ne Anpec Touka 3amepa dakTnyeckue Hopma no HA
pe3ynbTaThbl
U3MepeHus LWyma,
ab

1 2 3 4 5
1 PK, r.lUbiMkeHT yn.Benbutwmnnmk TenekoMmmyHUKaunoHHoe obopyaoBaHue 57 75

2 PK, r.lUbimkeHT yn.Kasbibek 6u 16A | A 61 75

3 KncnoTHble akkyMynsaTopHble 6atapen 42 75

4 npeunsnoHHbIE KOHOULMOHEPSI 57 75

5 PPIJ1 (4 nany4vatowme aHTeHbl Ha AMC) 46 75

6 PK, r.lUbimkeHT yn.Kasbibek 6u 24 | [IlA 59 75

7 KncnoTHble akkyMmynsaTopHble 6atapen 47 75

8 npeun3noHHbie KOHOULUNOHEpPbI 55 75

9 PK, r.lUbiMkeHT yn.TeiHbIOaeBa 4 OrA 59 75

10 KncnoTtHble akkymynsitopHble 6aTtapeun 44 75

11 npeun3noHHbie KOHOUUNOHEpPbI 51 75

12 PPJ1 (12 nanyyatowme aHTeHbl Ha AMC) 49 75

13 ArA 60 75
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14 PK, r.lWeimkeHT np.Pecnybnukn | KNCNOTHbIE akKyMynAaTOpHbIE BaTapeun 42 75
251
15 npeun3noHHble KOHOULMOHEPBI 51 75
16 PK, r.lUbIMKeHT yn.Enwnbek | ArA 62 75
17 Batbipa 6/H KncnoTtHble akkymynsiTtopHble 6aTtapeun 45 75
18 npeunsnoHHbIe KOHOULMOHEPSI 55 75
19 PK, r.lUeimkeHT mkp.Cayne 6/H AOrA 58 75
20 KnucnoTtHble akkymynsiTopHele 6aTtapeun 44 75
21 npeunsnoHHbIe KOHOULMOHEPSI 50 75
22 PK, r.lUbiMkeHT Mkp.OTpap 6/H KnucnoTHble akkyMynsaTopHble 6aTtapen 47 75
23 npeun3noHHbie KOHOUUNOHEpPbI 54 75
24 PK, r.lUbimkeHT yn.TBepckas 6/H KncnoTtHble akkymynsiTopHble 6aTtapeun 41 75
25 npeunsnoHHbIE KOHOULMOHEPSI 55 75
26 PK, r.lUbimkeHT Mkp.BocTok 6/H KnucnoTtHble akkymynsiTopHele 6aTtapeun 43 75
27 npeunsnoHHbIE KOHOULMOHEPSI 52 75
28 PK, r.lWeimMkeHT yn.bantypceiHoBa | [AMA 45 75
29 70 NnpeunsnoHHbIE KOHONLMOHEPSI 53 75
30 PK, r.lUbIMKeHT MKp.KopoTkumn AOrA 63 75
31 KncnoTHble akkyMmynsaTopHble 6aTtapen 46 75
32 PK, r.lUbIMKeHT 21 MKp., Aom 57 TenekoMmmMyHUKaunoHHoe obopyaoBaHme 59 75
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CornacHo Tabnuue 5.3.1 1M no pesynbtatam 3amMepoB Wwyma BO6NM3M
TeNnekoMMyHMKaUMOHHOro obopyaoBaHusa npesbieHni MY He ycTaHOBMNEHO.

B uenax HegonyLeHna HeraTMBHOIO BO3AENCTBUS LUyMa Ha OKPY>KatoLLyto cpeay U
HacerneHne HeoOXOOUMMO  BbINOMHATE PS4 MEponpuUATUA N0 TEXHUYECKOMY
obcnyxuBaHuio obopyaoBaHus, NPOU3BOAMTbL PEMOHT 00OpyaOBaHUS, MPOBOAUTb
MoOepHM3aLmIo 7 3ameHy  obopygoBaHMe  C  BbICOKAM rnokasaTenem
9HeproaPeKTMBHOCTA N LYMONOAAaBIIEHWS.

5.4. ANEKTPOMAIHUTHOE MNONE (U3NYHEHMUE) oT
TENEKKOMYHUKALUMOHHOIO ObOPYAOBAHUA U EMO BIIUAHUE HA ®JIOPY,
®AYHY U HACEJIEHUE

ONEeKTPOMarHUTHbIE MONSA UrpatoT CYLLECTBEHHYK poflb BO BCeX npoleccax,
npoucxogsawmx Ha 3emsne. ABnAsCb NEPBUYHBIM  MEPUOSUYECKUM  IKOSTOrMYECKUM
dakTopoM, ectecTBeHHOe MarHuTHoe none (MI1) 3emMnun Ha NPOTSXKEHUN MUNNNaAPAOB
netT MNOCTOSAHHO BO34EWCTBOBanio W BO3OENCTBYET Ha CTaHOBMIEHWE, COCTOSHWE W
ANHAMUKY aKocuCcTeM. B xoae 3BONIOLMOHHOMO pasBUTUS, CTPYKTYPHO-PYHKUNOHANbHas
opraHu3saumnsa sKocucTeM aganTupoBanach K ectectBeHHoMy ¢oHy MI1. Ha HblHelwHeMm
aTane  pas’BUTUA  Hay4yHO-TEXHUYECKOro  rnporpecca  4ernoBeK  CyLleCTBEHHO
TpaHCHOPMUPYET €eCTeCTBEHHOE MarHUTHOe Mosie, Hepenko pes3KOo MoBbiWwas ero
HaNPs»KeHHOCTb M NpuaaBasd eMy HOBble NapameTpbl.

BosgenctBue  TEXHOTEHHbIX  9NEKTPOMAarHUTHbIX  NOMen Ha  MNpPUPOAHbIEe
BMOKOMMNNEKCbl CPAaBHUMO C €CTECTBEHHbLIMU, @ B HEKOTOPbLIX Cryvasix NPeBOCXOAUT UX.
OHepreTnyeckne yCTaHOBKN CO34a0T ANEKTPOMArHUTHbIE MOSs NPOMbILUSIEHHbBIX YacToT
(50 Ny) 3HAYMTENBHO BhILLE CPEOHErO YPOBHS €CTECTBEHHbIX MONEMN.

Moaoxon K B3aMMOAEWCTBUIO SMEKTPOMArHUTHBLIX M3NydYeHun ¢ Buocmctemamu
pasnUYHOM Mepapxun AUKTYEeT pacCMOTPEHUE [OAHHOrO BO3AENCTBUSA Kak CITOXHOro
TEXHOreHHoro 9KOSOrM4ecKoro drakTopa, OKasblBaloLLero MHOX€eCTBEHHOoe
pasHoHanpasneHHoe (cpepgonpeobpasyolwee, OuouMgHoe U CTUMYynUpyloLee)
BO3EeNCTBME Ha KOMMOHEHTbl 9KOCUCTEM.

CnepoBaTtenbHO, BbLICOKO akTyanibHa HeoO0XOOUMOCTb W3yYeHUs BO3AENCTBUS
AaHHOro dhaktopa Ha Buonornyeckme CUCTEMbl Ha BCEX YPOBHAX MX opraHusauumn. K
HaCcTosILLLEMY BPEMEHU UCcneaoBaTenaMmn noslyd4eHO MHOXECTBO [AHHbIX MO BAUSIHUIO,
npexxae BCcero MarHUTHbIX NOJien, Ha COCTOAHWE YerioBeKa U XUBOTHbIX. B TO e Bpems,
BO3AENCTBME INEKTPOMarHMTHOro daktopa Ha QYHKUMOHMpOBaHME 6uocuctem Ha
PasfiMyHbIX YPOBHAX OpraHuM3auMm [0 CUX Mop ocTaeTcss cnabo 3aTpPOHYTbIM
nccnegoBaHnamMu. Ta e cuUTyauusi COXpaHsieTcd M B OTHOLIEHMUM MEXaHM3MOB
BO3OENCTBMUS  COCTaBMASIOWNX  3NEKTPOMArHUTHOMO  MNOSIE  pas3HblX  4acToT W
WHTEHCMBHOCTEWN Ha XMBbl€ OPraHn3mbI.

OgHo wm3  cneacTtBuM  UMBUAM3aUMKM - 3aroOfiHEHWE  OKpyXalowen cpeabl
9NEKTPOMarHUTHbIMM MONAMU Pa3HOM 4acTtoTbl M aMmnanMTyabl. C 3NeKTpoOMarHUTHbIM
3arpsi3HEHMEM CBSA3aHO HebnaronpuaTHoe M3MeHeHue buocdepbl M HacblleHne ee
9Heprven. B Buae 3HepruM okpyxawlwaa cpefa 3arpAsHaeTcs  TensnioMm U
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anekTpoMarHuTHeiMK nonamu (OMI1). C Toukn 3peHunsa akonorum, SMI1 - 310 oaunH n3
BUOOB SHEPreTUYECKOro 3arpa3HEHNs OKpyXKatoLen cpenbl, ABMAOWMIACA rnodanbHbIM
drakTopoM nameHeHnsa buocdepbl.

ONEKTPOMArHUTHY0 3HEPrMl0 U3Ny4aeT M MHOXECTBO TEXHUYECKUX CpeacTs,
OCHOBHbIE (PYHKLUKN KOTOPbIX HE CBS3aHbl C NpeaHaMepPeHHbIM NPOLECCOM U3MNyYeHus,
HanpuMmep, SHepreTu4eckne YCTaHOBKW, 3NEKTPUPUUMPOBAHHBLIN TPaHCNOPT, JIMHUK
anektpornepegady u T.n. PaanuyHble BUObl 3NEKTPOMArHUTHBLIX W KOPMYCKYNSAPHbIX
N3Iy4YEHUN - BaXXHENLLUMA NHCTPYMEHT MO3HaBaHMUs XNMBOW MaTepun.

MCKyCCTBEHHbIE 3NEKTPOMarHUTHbIE U MarHUTHbIE Nons, 6rnmMskue K amnnuMTyae u
YacTOTHOMY [ManasoHy K €eCTeCTBEHHbIM MOMsIM, TakKKe OKasblBalT OEUCTBUS Ha
Buonornyeckme ob6BLEKTHI.

OnekTpoMmarHuTHble nons (OMI1) npombiwneHHon YactoThl (1Y) npeacrtasnsaioT
cobon 4YacTb CBEPXHU3KOYACTOTHOro AnanasoHa. OHWM LIMPOKO pacnpoCTpaHeHbl B
NPON3BOACTBEHHbBIX YCOBUAX M ObiTy. C pasBuUTMEM 3MEKTPOIHEepPreTukn, paguno- u
TENEeBM3NOHHON TEXHUKM NMOSIBUNOCH DONbLLIOE YNCO0 pa3dHOObpasHbiX MCTOYHMKOB OMI.
OMI1 6513 reHepaTopoB crieagyeT paccMaTpuBaTbh Kak MONs UHOYKUUKW, a HEe KaK NOTOK
n3ny4vyeHns pagumoBonH. Nonsa nHaykunmn 6bICTPo ocnabnsTca No Mepe yaaneHust ot
MCTOYHMKA, W 3a npefenamMmuM OKPeCTHOCTM paguycoM B HECKOSNbKO AfIMH  BOJSIH
HanpskeHHoCTb OMIT COCTaBnAT yXe He3HAYMTENbHYH AONK OT MX HadanbHbIX
BenuunH. 3MIT nNpOMBbIWMEHHON YacTOTbl BO3HMKAKT Yy JNWHUI 3rfekTponepenau,
TpaHcdopmaTtopoB M T. A. B HenocpeactBeHHonm ©ONM30CTM OT 3TUX MCTOYHUKOB
HanpsikeHHocTn OMIT moryT 6bITb BECbMa 3HAUYNTENBHBLIMU.

Buonornyeckoe BNusiHME SNEKTPUYECKMX U MarHUTHbIX NMonen Ha Guocuctemsbl
pasnnyHoOn nepapxmm 4oCcTaTouHO MHOro uccnegoBanochb. OgHako adeKTbl 3TOro TMNa
BO3JENUCTBMS Ha XMBble OpraHmamMbl O CUX MOP He SCHbl U TPygHO noagarTcs
onpegenenunto. 3ddekt ot Bo3genctemss Ml oueHb MHOroobpaseH 1 MOXeT BbITb Kak
oTpuuaTenbHbIM, Tak 1 NonoxuTtensHbiM. AMIT pasHbiX 4YaCcTOT U UHTEHCUBHOCTEN MOTYT
BbI3biBaTb KaK MHIMOMpYyoLLEee BO3OENCTBUE, TaK U CTUMYIISILMIO XKU3HEHHbIX NPOLECCOB
(ropmesuc).

OddekT ropmesnca Hawen Hambornbllee NPUMEHEHME B pacTEHMEBOACTBE, B
YaCTHOCTU B NpeanoCEBHOM OBMy4YeHUN CEMSIH, YTO HE UCKIOYaEeT ero UCnosfb3oBaHne
B ApYrux oTpacnsx.

YCTaHOBMEHO, 4YTO MakCMMaribHOW 4YyBCTBUTENbHOCTHLIO K OMI1 obnagatot
LEeNOCTHbIE OpraHM3Mbl, MEHbLLEN - N30SIMPOBAHHbLIE OpPraHbl U KNETKN U eLe MEHbLUEN
- pactBopbl Monekyn (MpecmaH, 1968).

Buonoruyeckoe pencteue 3MW 3aBUCUT OT AONUHBbI BOSMHbI (MM YacTOThI
N3NyYeHns), pexxmma reHepauun (HenpepbIBHbIN, UMNYNbCHBIN), YCITOBUIN BO3AENCTBUS
Ha opraHu3aMm (MOCTOSHHOE, npepbiBUCTOE; obOlee, MEeCTHOE, WHTEHCUMBHOCTD;
ANUTENBHOCTBL). Bronornyeckas aktmBHoCcTb QMW yMmeHbLIAeTCA C yBENMYEHNEM OJIMHbI
BOJHbI (UITX CHXKEHUEM HYacTOThl) U3MyYeHUs1, NO3TOMY Hanbonee akTUBHbIMU SIBASIIOTCSA
CaHTW-, Jeun- U MEeTPOBLIN Ananas3oHbl PagVUOBOSH. ONIEKTPOMArHUTHbIE U3NYyYeHUs,
XapakTepusyowmecs UMMynbCHOM reHepaumen, obnagatoT Oonblien drnonorndeckon
aKTMBHOCTbIO, YEM U3STYYEHUS C HENPEPbLIBHOW reHepaunen.
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Bosgenctene - anekTpoMarHuUTHbIX Monenm Ha  buonornmdeckne  0OBLEKTHI
onpefensieTcs BeNMYMHON HaBeOeHUS BHYTPEHHUX MOMen U 3NeKTPUYECKUX TOKOB N MX
pacnpegerneHmemM B Tefe 4yernoseka U XMBOTHbIX. OTO 3aBUCUT OT pasmepa, hopMbl,
aHaTOMMYECKOrO CTPOEHUS Tena, 9SMEeKTPUYEeCKUX W MarHUTHbIX CBOWCTB TKaHeW,
opueHTauun obbekTa OTHOCUTENbHO Monspu3auun Tena, a Takke OT XapakTepucTuk
OMI1 (4acToTa, UHTEHCMBHOCTbL, Moaynsauus u ap.). lNornoweHne n pacnpegeneHve
MOrMNOLLEHHONW 3HEPrMn BHYTPW Tena CyWeCTBEHHO 3aBWUCUT Takke OT opmbl K
pasmepoB 06ny4aemoro o6bekTta, OT COOTHOLIEHMS 3TUX pPa3MepoB C ASIMHOW BOMHbI
N3NyyYeHns.

ONeKTpOMarHUTHble  BOJSIHbl  NUWb  4aCTUYHO  MOrMOWAKTCA  TKaHAMM
Buonormnyeckoro obbekTa. YacTb 9NeKTpPOMarHUTHON SHEePrun yxoamT B KOCMUYECKOEe
NPOCTPAHCTBO, a oOcTanbHasd paccemBaeTcs (NOrnowiaeTca) OKpyXarllen cpenon
(Cnopobaes, 2000). lNMoatomy, OGuonorndeckun 3dpdeKT 3aBUCUT OT PU3NYECKUX
napameTpoB OMI1. CTeneHb NOrnoLweHNa 3HepPrum TKaHIMN 3aBUCUT OT X CMNOCOBHOCTH
K ee OTpaXKeHWIo.

B ocHoBe Bcex Guoniormyeckux peakuum npuv AencTeBuuM HenoHusmpyowmx MU
nexart ABa Tuna B3aMMOAEWNCTBUSA - TENSIOBOE M HETENMOBOe, NnocrneaHee HasblBaeTcs
nHpopmatTneHbiM. B 1953 rogy amepukaHckum yyenbit [, LBaH npeanoxun cuyutaTb
npenenbHO 4ONYyCTMMOW ANs YenoBeKka NoTHOCTb NOTOKa aHepruun, pasHyto 100 mBT/cm.
OTa BeNnuuKnHa HasbiBaeTcs TennoBbiM noporom (Cnogobaes, 2000). 3HayeHMst paBHbIe,
UM MeHbLUME, NOBbILWAKT TeMnepaTypy obnydaemMoro obbekTa unm yyactka He Gornee,
yem Ha 1°C, u BbI3bIBaeT aheKTbI, CONOCTaBMMbIE C NPOUCXOASALLMMN B OpraHu3mMe npwm
€CTeCTBEHHbIX duanonornyecknx npoueccax (Muxannos, 2011). [lNpyn 3HaveHUsX
NAOTHOCTW NOTOKA SHEPIN, NPEeBbILIALLMX TENSIOBOM NOPOr, CUCTEMA TEPMOpPErynsaumnm
He cnpasfisieTcs ¢ OTBOLOM reHepupyemoro Tensna 1 npoucxXoamnT neperpes opraHmM3ma
yernoseka. Taknum o6pa3om, BO3HMKAET TeNnoBon ahdekT.

YpoBeHb €ro 3aBMCUT OT WMHTEHCUBHOCTM 0OnyyeHus. bBuonormyeckuin adpdekT
TENNOBOr0 BO3AENCTBUSA Bbi3blBaeT 3Heprus OMW, «koTopass nornowaetca u
yTunuaumpyetcs drnonorndeckum obbvektom. MNpu Bosgencteumn IMIT Ha BGruonormyeckmi
00BbEeKT npoucxoguT npeobpasoBaHe INEKTPOMArHUTHOW 3HEPrnn BHELLUHEro nons B
TENMOBY, YTO COMPOBOXAAETCHA MNOBbILEHNMEM TemnepaTypbl Tena WMAM NOoKanbHbIM
n3bupartenbHbiM  HarpeBOM TKaHEW, OpraHoB, KIEeTOK, OCOBEeHHO C  NJIOXown
Tepmoperynsaumen (Xpyctanuk, CTeKnoBuaHoe Teno, CEMEeHHUKN 1 ap.).

Mpn obnyvyeHnn MU TemnepaTypa NOBLILLAETCS HE B OKPYXXaloLLen cpeae unm He
Ha NOBEPXHOCTU Tena, a HenocpeacTBEHHO B CAMOM OpraHu3Me XXMBOTHOro. HarpesaHue
TKaHen Tena XXMBOTHbIX K obLlee NoBbILEHNE TeMnepaTypbl Tena nog gencrasmem SMI1
3aBUCAT OT BESIMYMHBI 3NIEKTPOMArHUTHOM 3Hepruun, npeobpasyollenca B TENSIOBYHO
(MpecmaH, 1968). TennoBble BO34ENCTBUA CONOCTaBUMbI C 3HEPreTUYECKUM OOMEHOM
OpraHn3ma >XMBOTHOIO.

Mpn HeTennosBom (MHMPOPMALMOHHOM) [OENCTBUM OUMONOTrMYECKYD peakuuto
Bbl3blBaeT He aHeprus 3OMW, oHa nuuwb SABNSETCS WHULMUPYIOLLMM CUTrHaNoMm Ons
COBCTBEHHbIX 3HEPreTUYECKMX PeCypCcoB OpraHmM3ma.

B opraHuM3aMe >XMBOTHOrO W 4YeroBeka MNpPW HaxOXOEHUNW B 3NEeKTPUYECKOM,
MarHUTHOM WM 3NEKTPOMArHUTHOM  BHELIHMX NONHAX, WHOYKTUPYKOTCA  TOKM,
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HaknagpiBaroWmMecs Ha cobCTBEHHblE BMOTOKN, B pe3ynbTate Yero MoryT U3MEHUTbCS
€CTECTBEHHbIE NPOLIECCHI UM BO3HUKHYTb HOBbIE SIBIIEHUS.

[MOCTOSsIHHbIE BHELLHME ANEKTPUYECKME NOSIS HE MOTYT Bbl3BaTb TOKOB B OpraHn3me.
EQMHCTBEHHBIM CneacTBMEM BO3AENCTBUS TakUMX MOMEn MOXeT OblTb BO3HUMKHOBEHWE
ANEKTPUYECKMX 3apsiAoB Ha MOBEpPXHOCTM Tena. [locTOsiHHblE MarHUTHbIE MOss
MPOHMKAOT BHYTPb OpraHnama 6e3 M3MeHeHus, TaKk Kak B OpraHu3me OTCYTCTBYHOT
deppo- nnn guamarHuTHole 06pasoBaHus.

OneKTpoOMarHUTHbIE NONA BbICOKOW YacTOThbl TakKe CNOCOOHbI MHAYKTUPOBATb TOKM
B opraHuame. lNosiBneHne aTux TOKOB, 6e3yCcnoBHO, ABNSETCA HOBbIM, BAUAIOLWMM Ha
npoueccbl B oOpraHuame, (akTopoM, TaK KaKk B €CTECTBEHHbIX YCMOBUSX
BbICOKOYACTOTHbIE TOKN B OpPraHM3Me OTCYTCTBYHOT.

Kak nokasanu wuccnenoBaHusi, NEPEMEHHOE 3EKTPUYECKOe More BIMSET Ha
MHOIME OpraHn3Mbl, TaK Xe, Kak U NoCcTosHHoe. OgHaKo nokasaHo, YTO NPy OANHAKOBOW
HaNpPsPKEHHOCTM NoNs, peakumst Apo3odmn Ha nepemeHHoe none B 1,5-2 pasa Bbille,
4YyeM Ha MNOCTOSIHHOE. YCurneHue peakunm MOXeT OblTb CBA3aHO C BO3HUMKHOBEHWMEM
BMOpauMn KOHEYHOCTEW, Mpexae BCEero aHTeHH B nepeMeHHOM none. Yactorta
N3MEHEHUN Nons, Bbl3blBatolLlasi MakCUMarnbHYK peakuMio HacekoMoro, coBnagaeT C
PE30HaHCHOW YacTOTOM KofiebaHMm aHTEHH HaCEKOMbIX JAaHHOMO BMAA.

B 3aBucmmoctn oOT 4acTtoTbl, Bo3genctesue OMI1 Ha opraHuambl CUSbHO
pasnuyaetca. Paccmotpum nx nogpobHee.

Hanbonee pacnpocTpaHeHHble NPOMBbILLSIEHHbIE YACTOThl ABMASOTCA CBEPXHU3KMMMN
(50 ).

OneKkTpoMarHUTHble MOnsi, Cco3f4aBaemMble C MNOMOLbIO  3NEKTPOMArHUTOB,
oKasblBalOT BO30yxaawlee OEeNCTBME Ha HEKOTOPbIX XXYKOB-NIMCTOEAOB. JTWM nons
BO3JENCTBYIOT TakKe Ha NnodoBUTOCTb HacekoMbiX. Ha Trnen AcyMosrpkon caraganae
C1io1oc1k., ocobeHHO B Hayane neta, NOCTOSIHHOE BO3AEWCTBME MOfieM NPUBOAUMO K
noBblweHuto nnogosuTocTh Ha 30% (YepHbiwes, 1996).

ManouuncneHHbl paboTbl, NocesLeHHble addektam OMIT Ha doHe MeHsLWMnXCS
¢hakTopoB OKpyXatowen cpenbl. Bce aTo NpnBoanUT K OTCYTCTBUIO €OUMHOIO0 MHEHUS O
MexaHuamax BnmsiHust OMI Ha XnBble CUCTEMBI.

Hanbonbwwne ycnexm B AaHHOM obnactyu OOCTUrHYThbI LWKosfion npodpeccopa E.K.
EcbkoBa. B npouecce npoBefeHus  dyHOAMEHTasnbHbIX  WUCCNeAoBaHMM  C
NCMNonb30BaHMEM MHOrOCTOPOHHEN OUeHKM pesynbTaToB BnunaHua IMI1 paspaboTtaH
METOLONOrMYeckuin Noaxo4 K M3yvyeHuto aaHHoro dhaktopa. B ero ocHoBe nexar
KOMMMEKCHbIE WCCNeaoBaHUS MOBEAEHYECKMX M (PU3NOSTOTMYECKUX peakUmi XKMUBbIX
CUCTEM pPasfNUYHOrO YPOBHA CIIOXHOCTM Ha [AaHHbIi  akTop. ITO MO3BOMMMO
npodeccopy E.K. EcbkoBy 1 ero ydeHukam (EcbkoB, 1974, 1975, 1976, 1979, 1981, 1986,
1990, 1990a, 19906, 19908, 1992, 1995, 2003; 3onotos, 2004) pa3paboTaTtb TeOpUIO
mMexaHuamoB BocnpuatTua OMIT HacekombiMK, onpedenuTb AuanasoHbl U NOPOru
YyBCTBUTENBHOCTU UX K OMI1, OTKpbITb OpraH, BOCMPUHUMAIOLWNA BIUAHWE 3TOrO
drakTopa 1 N3y4mTb OHTOreHeTUYECKNE acneKTbl JAHHOTO BUSIHUS Y HACEKOMbIX.

B pe3ynbTaTe 3aTuUX nccnegoBaHuii obHapy>xeHo aectabunusvpyrowee snunsaHmne Ol
Ha MWKPOKNMMAT XUNULa PbiKUX NECHbIX MypaBbeB. YCTaHOBMEHO, 4To 3l y HuX
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Bbl3blBaeT OOOPOHUTENbHbIE peakununm n nNpuBOoAUT K OPMUPOBAHUIO B3AUMHOM
arpeccumn n rmbenn HacekoMblx (MepHbiwes, 1996).

ONEeKTPOMarHUTHbIE MNOMs  BbI3bIBAKOT FPYNMNoOBble peakumMm Yy HaCEKOMbIX.
lMoBbileHME arpecCuUBHOCTM OTAENbHbLIX OCOOEN BbI3bIBAOT HaBeAEHHbIE TOKU W
cTaTuyeckne 3apsabl NOBEPXHOCTM Tena, co3gaBaemMble Il1. NMpy B3aUMHbIX KOHTaKTax
ocoben 3TN hakTopbl CO3A4A0T ANEKTPUYECKME pa3psiabl, KOTOPblE BOCMPUHMMAIOTCS Kak
aKTbl B3aMMHOM arpeccuu. 3To NpUBOAUT K POPMUPOBAHNIO HEaLeKBAaTHOIO NoOBeAEHWS,
BblpaXkatoLerocs BO B3aMMHOM arpeccumn n maccosou rubenn ocoben (MpedHep, 1998).

MyenuHble cembn, obuTalWME B YNbsX, PacroOfiOXEeHHbIX  BOGMM3K
anekTpoobopyaoBaHus, cnabelT U OTNUYalTCs Marnon NpPoAyKTUBHOCTLIO (ECbHKOB,
1990).

Ol cTumynupyeT NoBbILWEHNE MHTEHCUBHOCTM OBOMEHHbIX MPOLLECCOB Y HACEKOMBIX,
BNUSIET HA YMEHbLUEHNE NPOLAOIMPKUTENBHOCTN UX XU3HU HA CTagusaX KYKONMKW U umaro.
OddekTmBHOCTbL gencteusa Il Ha dacToTax, Haxoadawmxcsa B AuvanasoHe
MaKCMMarsibHOro BOCMPUATUSA, 3aBUCUT OT ero Hanpsi>KeHHOCTU. Y BCeX n3ydaembix BUAOB
XMBOTHbIX (OT NpocTenwmnx Ao Hacekomblix) A obnagaet penenneHTbiM aheKTOM 1
MOXeT paccMaTpuBaTbCS Kak oTpuuaTeNbHbIN pasgpaxutens. BepodaTHee Bcero, ¢ 9Tum
cBs3aHo BnusiHMe 3l JIAI Ha nameHeHne NMOTHOCTU OOXKAEBLIX YepBen Nog NIMHUEN
(8onoTos, 2004).

B pabote H. M. N'pedhHepa nccnenoBanochb pasBUTME NIMYMHOK TPABSAHOW NATYLLIKM
{Rana temporaria L.) B anektpomarHuTHOM none. B kayecTtBe reHepaTopa
9NEKTPOMarHUTHbIX BOSIH  MUCMNOMb30BaNiCA reHepaTtop MPOMBILWSIEHHbIX 4acToT.
OKCnepuMeHTanbHble [aHHble MOKa3bIBAKT, 4YTO JNEKTPOMArHUTHOE WU3fydeHue
OKasblBaeT HeOAHO3Ha4yHOe BO3OeNCTBME Ha POCT U pasBuTME ronoBacTMkoB Rana
temporaria: oHO cnerka yckopsieT poCT rofloBacTUKOB, HO 3aMensieT CKOPOCTb Pas3BUTUSA
N yBenumynBaeT aMBpUOHanbHy0 CMEPTHOCTb, Bbl3blBaeT nameHeHue B Kposu (IpedHep,
1998).

Boagencteue OM NpOMBILWNEHHBLIX YAacTOT Ha OpPraHM3M 4erioBeka A0CTaTO4YHO
LUMPOKO OCBELLEHO B nuTepaTtype. BbisBNEHO NOBbIWEHWE CIy4aeB OHKOJTIOrMYECKMX
3aboneBaHun y nogen, oonroe BpemMsi nogseprasLlumxcs obnydenuno MM MY. B 10 xe
BpEMSA OaHHble MPOTUBOPEYMBbLI U CUUTAETCH YTO MNPOMBbILISIEHHbIE W3MNyYeHUs, C
KOTOpbIMM MOBCEOHEBHO CTankMBaTbCs Oonbllasa 4YacTb NOAen B ropogax, He
npeacTaBnAlT Cepbe3HON OMacHOCTU B KadecTBe WCTOYHMKA 3abonesBaemMocTu
nenkemuen.

B nutepatype wumerTca cBegeHuss 06 M3MEHEHUSIX CO CTOPOHbI CepAevHo-
COCYANCTON N HEMPOSHOOKPUHHOM CUCTEM, UMMYHUTETA, OOMEHHbIX MPOLIECCOB, a TaKXKe
06 vHayuupytowem BnmsHum OMU Y Ha npouecchbl KaHueporeHesa. [pu nayyeHum
COCTOSIHUS 300pOBbS NKL, NOABEPraBLUMXCHA NPOU3BOACTBEHHLIM BOo3aencTBnam OMI
npy 06CNy>XMBaHUN NOACTAHLMI N BO3AYLUHbBIX JIMHUI 3fieKTponepeaayn Hanps>keHnem
220—500 kB, 6bIr1 oTMeyYeHbl Xanobbl HEBPOSOrMYEeCcKoro xapakrepa (ronosHas 6onb,
NOBbILLEHHAsT  pas3fpaXuTerbHOCTb,  YTOMMISIEMOCTb,  BSAMOCTb,  COHSIMBOCTb).
OQHOBpEMEHHO MMENN MeCTO Xanobbl Ha HapylleHue AeATeNbHOCTU CepaeyHo-
COCYAUCTOM CUCTEMbI W XKenygoyHo-kMweyHoro Tpakta. OTMe4veHHble XanooObl
COMPOBOXAANMUCb  HEKOTOPbIMU  (DYHKLMOHAMNbHBIMW -~ AUCHYHKLMAMU  HEPBHOW U
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cepaedHo-cocyaucTon cucteMm B (popme BereTaTUBHOW OUCHYHKUMM (Taxu - wunu
OGpaguvkapaumn), aptepuanbHON TMNEepPTEH3UN UMM TMNOTOHUW, NabuNbHOCTb NynbCa,
rmnepruapos. Hesponornyeckme HapyLLeHUs NPosBANIUCE B MOBbILLEHUN CYXOXUIbHbIX
pednekcoB, TpeMope BeK M NanbLeB PYK, CHWKEHUM KOpHearbHbIX pedriekcoB U
aCUMMETPUM KOXHOW TeMnepaTtypbl, CHUXEHUN NaMATn 1 BHUMaHua (Xonogos, 1982;
["puropbes, 2000).

Haunbonee nogsepxeHHon BosaerncTeuio M1 MY rpynnon HaceneHus aBnsoTCA
nogn, paboTalwolme ¢ UCTOYHUKOM ITUX U3MYYEHUI, OTMeYanu 3ameasieHne 4acToThbl
nynbca Yy MOHTaXHMKOB W A06poBOnbLEB, NOABEPrHyThbiXx Bo3dgencteuio 3l
HaNpPs»KeHHOCTbO A0 21 KB/M, YTO MOXeT CBMOETenbCTBOBaTb O MOBbLILWEHUN pUCKa
BO3HMKHOBEHUWS BEreTaTMBHO 3aBUCUMbIX CepAeYHO-CcoCyamCTbiX 3abonesaHuin. OgHako
psa 3apybexHbIX aBTOpoB, NpoBeas TwaTenbHoe obcnefoBaHne N, HaxoasaWwmxcs B
Ol1, He BbIABUNN HUKAKMX OTINYMIA B COCTOSIHUN CepAeYHO-COCYAUCTON CUCTEMbI MO
CPaBHEHWIO C KOHTPOSEM.

Mo nosoay Bo3gencTBua SMI Ha reHepaTuMBHYIO (PYHKUMIO cyllecTByeT 6onbLuoe
KONMYEeCTBO WCCNefoBaHUM, 3a4acTylo NpoTuBOpevalux Apyr Apyry, OT CUMbHOro
BNUSAHUSA OO NOJSTHOrO OTCYTCTBMUSA. B Heckonbkux KpynHblx ob63opax (Holzel, Lamprecht,
1994; Knave, 1994), cobpaHo 60onbLloe KONMMYeCTBO NPOTMBOPEYUBbLIX AAHHbLIX MO 3TUM
BOnpocam.

BbisiBNeHbl 4OCTOBEPHbIE UBMEHEHNSA NOKa3aTenen HEPBHOM CUCTEMbI (MACCUBHOWN
CMMNATUU, HANPSPKEHHOCTU, CTePeoTUNNN) y NaBnaHoB, NoABEPrHyTbiX Bo3aencTanto 3l
HanpsikeHHoCcTbo 60 KB/M no 12 yacoB B CyTKM B TeyeHue Headenu. [locne okoH4YaHus
BO3JEeNCTBMS BCE NoKasaTenu NpuLnmM B HOpMYy.

OpraHun3m yenoBeka M XUBOTHbIX BECbMa YyBCTBUTENEH K Bo3aencTanio MU PY.
Hanbonee 4yBCTBUTENbHbI K BO3AENCTBMIO HEpPBHAd CcuUCTemMa, roHagbl, rrasa,
KpoBeTBOpHas cuctema (Xonogos, 1982).

Henctene OMI1 pagmo4acToT Ha LEeHTpanbHYH HEPBHYH cUCTeMy HabntogaeTtcs
npu nnoTtHoctu notoka aHeprum (MMN3) Gonee 1 mMBT/cM. MN3mMeHeHWa B KpoBwm
HabnogatTeda, kak npaswuno, npu MM Bbiwe 10 mBTt/cm . Mpn MeHbWNX YPOBHSX
BO3OENCTBMS  HabnwgalTca ¢as3oBble  M3MEHEHUs1  KOnu4ecTBa  NEMKOLMUTOB,
apUTPOLMTOB U remornobuHa (Yawe nenkouuTos, MOBbILEHNe 3PUTPOLUUTOB U
remornobuHa). MNpu gnutenbHom Bo3gencTesun IAMIT npoucxoguT dmamonornyeckas
agantauus  wnu  ocrnabneHne  MMMyHonormyeckmx — peakuun  (besonacHocTb
XunsHegestenoHocTn, 2006). HopmanbHoe ¢YHKLUMOHMPOBAHME KNEeTOK OpraHuama
yenoBeka CBsA3aHO C OOMeHOM BellecTB vepe3 MembpaHbl. O6MeH ocyllecTBnsieTcs
nyTemM OTKPbITUS KaHanoB B MemOpaHe, 4Yepe3 KOTopble MNPOXOOAT WMOHbI HaTpus,
Kanbuus, xnopa u gpyrmx anemeHtoB. OTKpbITUE KaHanoB MPOUCXOAUT 3a CcyeT
9NEKTPOCTaTUYECKNUX CWM, AEUCTBYHOLIMX Ha 6enkoBble Mornekynbl mMembpaHbl, npu
N3MEHEHUAX HamnpsbkeHUs Mexay CcTeHkamum memMbpaHbl BCNeacTBue  pasnuyus
KOHLUEHTpaLM MOHOB BHYTPU M CHapY»xu KneTtku (Xonogos, 1982; Npuropees, 2000). B
CMOKOMHOM COCTOSIHAM HanpsbkeHue coctasnsieT npumepHo 80 mMB. [na Ttoro 4tobbl
KaHanbl MemOpaHbl OKa3anucb MNpo3padHbiMKM A1 WOHOB HAaTpus, A0CTaTO4YHO
yMeHbWNTb HanpsbkeHne Ha 20 mB. C y4eTOM 3neKkTponpoBOOHOCTU U CTPYKTYPbI
HEPBHbIX TKaHEW 3TOMY COCTOSIHUIO COOTBETCTBYIOT YCpPeAHEHHble HarnpsiKeHHOCTb
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3M1eKTpUYEeCcKoro nosns B opraHmame 4venoseka 40 B/Mm n nnotHocTb Toka 4 A/M. Ecnu
BHYTPW Tena YyerioBeka MCKYCCTBEHHO co3aTb YKa3aHHble None Uin nioTHOCTb TOKa, TO
OyayT HapylleHbl ecTeCTBEHHble npouecchbl PYHKLUUOHUPOBAHWUS OpraHoB, Hanpumep,
HaCTYNUT napanny HepBHbIX TKAHEW WMAN HapyLWUTCH PUTM COKpalLleHWUh cepaeyvHOou
MbllWLbl. Taknm obpa3oM, ykasdaHHble 3HAYEHUS HanpPsSXKEeHHOCTU NOMSA UMK MAOTHOCTU
ToKa siBnsATCs, 6e3ycnoBHo, onacHbiMK (besonacHocTb xusHegedatensHocTn, 2006).

Bonbwoe BHUMaHWe B nocnegHue rogbl yaenseTrcad U3y4eHU0 BO3MOXHOIMo
pas3BuUTUA KaHLeporeHHoro (nenkoreHHoro)  adppekta npu BO34eNCTBUMU
HU3KOMHTEHCMBHOIO MPOU3BOACTBEHHOIO U BHe - npoussBoacTBeHHoro JOMI1. [lo
MMELUMCHA B HacTosLLlee BpemMsi CBEOEHWAM, OCHOBHYIO OMacHOCTb MNpeacTaBnseT
BNUSIHWE HaBEAEHHOro 3feKTPUYECKOro Toka Ha BO30yauMble CTPYKTYypbl OpraHu3ma
(HepBHasi, MblweyHas) (Xonoaos, 1982; Npuropbes, 2000).

MapameTpom, onpefenswOWnM CcTeneHb BO3L4EWCTBUSA, SABMSETCA MNIOTHOCTb
HaBeJeHHOro B Tefle BUXpeBOro Toka. [lpu aTOM Ons  9nNeKkTpudeckux mnonewn
paccMaTtpMBaemMoro auvanasoHa 4acToT XapakTepHo cnaboe NPOHMKHOBEHME B Tero
yerioBeka, ONA MarHUTHbIX MOfen — opraHn3M npakTuyecku npospadveH (bonbwakos
A.M., 2002). BbIfl0O 0OTMEYEHO, YTO MarHUTHoe none nHaykumen 20 mTn yBenudneaet
ABUraTeribHyl0 akTMBHOCTb Kosrowkn (Xonogos, 1982). Takke Obinv npoBefeHb! OnbiThI
Ha nTuuax M3 cemencTBa BopobbuHbIX. B 68% cnyyaeB oTmevanu ysenuyeHue
auratenbHon aktmBHoctM Ha 100-430% no cpaBHeHUO € KoHTporem. [Mosxe T.
PbickaHOBbLIM B onbiTax Ha 20 Kpbicax Obifo 4aHO BO34ENCTBME MAarHUTHOW MHOYKUNN OT
2,20 po 200 mTn, yBenuyeHne asmratenbHOM akTUBHOCTM Habntoganock B 70% cnyyaes.
BenuunHa adbdekta ysenmuneanacs c ysenmyeHnem nHaykumm (Xonogos, 1982).

lMoTeHunanbHO oOnacHbIM M BpedHbIM (aKTOPOM, OKa3blBalOLWMM BfUAHWE Ha
Buocdepy, sABnNsSeTcs BO3OENCTBUE SMNEeKTpOMarHuUTHbIX nosen (BMI1), ncrovHvkamu
KOTOpbIX SABMSAKOTCA paguonepearLime yCcTpomcTea.

BecnpoBogHass C€BA3b - 3TO  LWIMPOKO  pacrnpoCTpaHEeHHas  TexXHonorus,
ncnonb3yowasn paguoyactotel (PY) anekrpomardutHble nons (OMI1) ona nepenaun
WHpopmauun mMexay nonb3oBaTenamu. [Oukas npupoga MOXeT noaBepratbes
BO3AENCTBUIO 3TUX BOJSIH, KOTOPbIE YAaCTUYHO MPOHMKAT B Buonornyeckme TkaHu. Atu
BHYTpPEHHME Nons MOryT okasblBaTb 6uonornyeckoe Bosgencteve. BosgencTtsue
pagmoyacTtoTHbIX AMIT 1 B3anmogencTane mMexay HUMu 1 opraHnaMmamm byayT 3aBUceTb
OT YacToTbl BOSIH. becnpoBoaHble TeNneKOMMYHUKALMOHHbIE CETU MATOro MOKOSIEHMUS
(5G) yactMyHO paboTaloT Ha HOBbLIX YAacTOTax, KOTOpPble HE Tak YacTo BCTpeyarTcH B
OKpy>XatoLlen cpege.

Kak y>xe onucbiBanochk Bbille, NPeBbILLEHNI MO BbIOpOCaM 3arpsa3HAOLLMX BELLECTB
OT BCMOMOraTenbHOro W TexHomornyeckoro obopyaoBaHus BOMM3KM obObekTa He
obHapyxHo. CoobBeTCTBEHHO NCCneaoBaHWs Obinv HanpaBneHbl Ha U3yYeHne BIINSIHUA
Ha NTu.

Hanbonee pacnpocTtpaHEHHON (HOPMOWN UCMOMNb30BaHUS NTULAMM HENOABMXKHbLIX
CpeacTB, a Takke 34aHUN U PasfiMYHbIX COOPYXEHUN SABNSAETCS FHe3goBaHWe B HUX.
O6blyHO, Hanpumep, rHesgoBaHue cusbix ronyben Columba livia, ranok Corvus
monedula, cksopuoB Sturnus vulgaris B OTBEPCTUAX, HULIAX, pacCeniMHax 34aHun m
coopyxeHun. Npu 3ToM B BGOMbLUMHCTBE Cry4YaeB COXpPaHSeTCs BMAOBOW CTepeoTun

44



rHe3qoBOro noBedeHns NTUL B MPUPOOHbIX YCNOBUAX: BbICOTa pasMelleHus rHesga ot
3eMnu1, gMameTp OTBEpPCTMS unu pasamep Huw. CkBOpubl, rHe3gsawWmeca B NpupoaHbIX
yCrnoBusiX B Aynnax AepeBbeB, MNpW rHe3goBaHWM B 34aHUAX M3buparoT OTBEPCTUS
noaxoasiLero gMameTpa He TONbKO Ha ONTUMarbHOM BbICOTE rHE340BaHUS, HO 1 Bnuxe
K Kpato KOHCTPYKLNN.

CpaBHUTENbHO MHOTOYUCIIEHHbI U OObIYHbBI CrlyYan rHe3foBaHWA Ha aHTeHHax (B
Gankax u uanyyaTene) n BbiBOAAX BOMIHOBOAOB MOLLHbIX PagnoriokaTopoB CKBOPLIOB U
BopobbeB. CkBOpLbl M3OMPaKOT ANs 3TUX Lenen OTBEepCTMS M MyCTOTbl NOAXOASALLEro
pasmepa 06bIYHO He HKe 2.5 M OT 3emnin 1 6Nn3KO K Kpato KOHCTpPyKumMK. Hanpumep, B
Gankax aHTeHHbl OHM 3aHUMalT TONbKO KpaeBble OTBepcTMs. Ha nepBbii aTan
COOPYXXEHUSA rHe3aa B HEMOLBMXHOW YCTAHOBKE MTULbI MMEKT OT 6 Y 4O OOHMX CYTOK.
HecmoTps Ha Takoe MOLLUHOE u3nyvyeHwe Ha anuHe BOfHbl 10 cM, NTUUbI yCnewHo
BblpalumBanu nteHuoB. [Mpn KOpMNeHUM NTEHUOB poauTenu 3anetanu B rHe3go 6e3
Kaknx-nubo TpyaHocTen. Cnegyet Takke OTMETUTb, YTO JaXe LWYyM U U3MydYeHUsa psagom
croduwero obopydoBaHWa He nyranu MTWL, HavyMHaKWMX CTpouTb rHe3go. Ectb
CBedeHusl, YTO OOHO WM TO >Xe MEeCTO 3aHMMarnocb M B nocnegywowme rogbl, HO
HEeM3BeCTHO, Oblna N 3TO OdHa M Ta e napa NTUL, TaK Kak KosibLEeBaHWE He
NpPOBOANIIOCH.

B nepuopg moHutopuHra netom 2024 roga, 3amepbl YPOBHS 9NE€KTPOMArHUTHbIX
nonen npoBoAMNUCb BOMM3N TeNEeKOMMYHMKAUMOHHOro obopyaoBaHMss U B MecTax
pa3mMeLLeHnsa aHTeHH 6eCcnpoBOHON CBSA3N C LENbH0 BbISIBUTb NPEBbILLEHNS HOPMAaTUBOB
Nno anekTpuyeckonm coctasBndwowen, Ke/m. B/M 1 no marHUTHOW cocTaBnsAloLEN, ecnn
Takne MMeroTcs.
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o6opyaoBaHua AO «Kasaxtenekom»

Tabnuuya 5.4.1
Pe3ynbTaThl 3amMepoB YPOBHS 3/1IeKTPOMarHUTHbIX NOJfie B MecTax pacrnonoXeHusi TerieKOMMYHUKaLMOHHOIo

MpoTokon Pac-
OaTta ncnbiTaHum | Ne MecTo Touka oTbopa CcTO- BbicoT Mo MarHUTHOWM Mo anekTpuueckom
3amepa n/ oTbopa npo6 siHue aor cocTaBnsilowWen, cocTaBnsioLwwen,
n npo6 oT nona MK Tn B/m
NCTOu- B Pe3ynbTta- | Hopma Pe3ynbTta- | Hopma
HMKa B | MeTpa Tbl no HAO Thbl no HAO
MeTpax X U3mepe- U3mepe-
HUsA HUsA
05.08.2024 | 19.08.2024 |1 PK, TenekoMMyHuKa- 0.7 1 4.56 25 -- --
r.LUbimMkeHT LMOHHOE 5.28 25 - -
yn.benbutwwnn | obopynosaHmen 517 o5 _ .
K
05.08.2024 | 19.08.2024 | 2 PK, 0.7 1 2.57 25 -- --
r. WbiMkeHT OrA 2.84 25 - --
yn.Ka3bibek 6u 3.13 25 -- -
3 | 16A 0.7 1 5.48 25 - -
KncnoTtHble 5.36 25 -- --
aKKyMYynNATOpPHbIE 5.42 25 . -
GaTtapeu
0.7 1 5.77 25 -- --
4 [MpeumsnoHHbIe 5.83 25 -- --
KOHOWLIMOHEPBI 6.71 o5 - -
0.7 1 5.41 25 -- --
5 4.33 25 -- --
4.85 25 -- --
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05.08.2024 | 19.08.2024 |6 PK, r.lWWeimkeHT | A 0.7 4.15 25 -- --
yn.Kasbibek 6u 3.28 25 - -

24 3.17 25 - -

KncnoTtHble 0.7 5.64 25 -- --

7 aKKyMYnSATOPHbIE 5.39 25 - -

6artapeu 547 o5 - -

MpeumsnoHHble 0.7 6.18 25 -- --

8 KOHAULMOHEPDI 5.48 25 - -

7.29 25 -- --

05.08.2024 | 19.08.2024 |9 PK, r.lWWbimkenT | AIA 0.7 4.62 25 -- --
yn.TeiHbI6aeBa 4.85 25 - -

4 5.16 25 - -

KucnoTtHble 0.7 5.21 25 -- --

10 aKKyMYynaTOpPHbIE 4.79 25 - -

baTapeu 4,52 25 - -

MpeumsnoHHble 0.7 5.14 25 -- --

11 KOHAULMOHEPDI 4.72 25 - -

6.25 25 - -

PP (12 0.7 5.28 25 -- --

12 nanyyawowime 4.91 25 - -

aHTeHbl Ha AMC) 5.13 25 - -

05.08.2024 | 19.08.2024 | 13 | PK, r.lUbimMkeHT 0.7 5.16 25 -- --
np.Pecnybnunk | ArA 5.28 25 - -

251 4.93 25 — -

0.7 6.25 25 -- --

14 6.43 25 - -
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KncnotHblie 6.11 25 - -

aKKyMynaTOpPHbIe

bGaTtapeu

MpeumsnoHHble 0.7 5.78 25 -- -
15 KOHAULMOHEPDI 891 25 - -
7.64 25 - -
05.08.2024 | 19.08.2024 | 16 | PK, OrA 0.7 3.68 25 - -
r.lUbIMKeHT 5.73 25 - -
yn.Enwmnbek 514 25 - -
17 | Bameipa b Fycnothee 0.7 8.64 25 - -
aKKyMYynaTOpPHbIE 8.71 25 - -
6aTapeu 8.45 25 - -
18 MpeumsnoHHble 0.7 8.14 25 -- --
KOHAOMLMOHEPBI 7.92 25 - -
7.88 25 - -
05.08.2024 | 19.08.2024 | 19 | PK, OrA 0.7 4.58 25 - -
r.lUbIMKeHT 4.69 25 - -
mkp.Cayne 6/H 4.52 25 - -
KnucnoTtHble 0.7 5.79 25 -- --
20 aKKyMYIATOpPHbIE 5.16 25 - -
batapeu 5.84 25 - -
MpeumsnoHHble 0.7 6.28 25 - --
21 KOHONLMOHEPBI 5.74 25 - -
7.18 25 - -
05.08.2024 | 19.08.2024 |22 | PK, r.lUbimKkeHT | KucnoTtHble 0.7 5.62 25 -- --
MKp.OTpap 6/H | akKyMynaTOpPHbIE 6.74 25 - -
baTapeu 5.55 25 - -
23 0.7 7.81 25 - -

48




[MpeumsnoHHbIe 7.33 25 -- --

KOHOWLMOHEPBI 7.48 25 - -

05.08.2024 | 19.08.2024 | 24 | PK, KnucnotHble 0.7 4.72 25 -- --
r.lUbimkeHT aKKyMynSaTOpPHbIe 6.31 25 - -

yn.TBepckas b6atapeu 5.64 25 - -

25 | O/H MpeLM3NOHHbIE 0.7 5.28 25 - -

KOHOULMOHEPBI 6.33 25 -- -

5.86 25 -- -

05.08.2024 | 19.08.2024 | 26 | PK, KncnotHble 0.7 5.26 25 -- --
r.LWeiMkeHT aKKyMynNATOpPHbIE 5.47 25 - -

MKp.BocTok 6/H | BaTapeun 4.91 25 -- -

MpeumsnoHHbIe 0.7 6.25 25 -- --

27 KOHAULMOHEPDI 5.45 25 - -

6.18 25 -- --

05.08.2024 | 19.08.2024 | 28 | PK, ArA 0.7 3.65 25 -- --
r..LWeiMkeHT 3.78 25 - -

yn.bantypcbiH 3.52 25 -- --

29 |0Ba’o MpeLmanoHHbIe 0.7 6.81 25 - -

KOHOWLMOHEPBI 6.76 25 - -

7.15 25 -- --

05.08.2024 | 19.08.2024 | 30 | PK, AOrA 0.7 4.15 25 - -
r.lUbIMKeHT 4.05 25 - -

MKp. KopoTkuii 3.97 25 -- --

KucnoTtHble 0.7 5.26 25 -- --

31 aKKyMynaToOpHble 517 25 - -

batapeu 538 25 - -

05.08.2024 | 19.08.2024 | 32 0.7 5.29 25 -- -
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PK, r.lLUbIMKeHT | TenekoMmyHukawm 7.48 25 -- --
21 MKp, oom 57 | OHHoe 6.22 25 - -
obopyaoBaHue

05.08.2024 | 19.08.2024 | 33 | PK, AHTEHHbI — 5G 0.7 5.27 25 -- --
r.LUbIMKEHT, 517 25 - -
Anb- 5.34 25 - -
dapabunckmi
pamoH, yn.
AknaH 6aTbipa,
111

05.08.2024 | 19.08.2024 | 34 | PK, AHTEHHbI — 5G 0.7 4.92 25 -- --
r.LUbIMKEHT, 514 25 - -
TypaHckuid 4.76 25 -- --
panoH, yn.
>KenTnkcan,
20b

05.08.2024 | 19.08.2024 |35 | PK, AHTEeHHbI — 5G 0.7 6.47 25 - -
r.LUbIMKEHT, 5.99 25 -- --
Anb- 6.34 25 - -
dapabuinckui
pamnoH, yn.
[vBaesa, 12
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BbiBoa:

Mo pesynbTatam 3amMepoB, npuBegeHHbIM B Tabnuue 5.4.1 BMAHO, u4TO
pakTUYeCKMn  YpPOBEHb  3NIEKTPOMArHUTHOMO  U3MyYEeHUA  3HAYUTENbHO  HUXE
yTBEPXXOEHHbLIX HOPM.

HeratmBHoro - SnekTpoMarHUTHOrO  BO3OEWCTBUA  TeneKOMMYHUKaLMOHHOEe
obopynosaHne AO «Kasaxtenekom» Ha dropy, bayHy n HaceneHne He okasbiBaeT.

5.5. ANEKTPOMATHUTHOE NOJNE (U3NYYEHMUE) oT
TENEKKOMYHUKALUMOHHOIO OBOPYOOBAHUA U ETO BIIMAHUE HA ®AYHY
BOOAOEMOB

BnvsHus BcnomoratenbHOro Uu  TEeNeKOMMYHUKaLMOHHOro obopynoBaHusa
KomnaHun Ha chbayHy BOOOEMOB B paMKax AaHHOIo UCCneaoBaHNS He OLeHMBanoch, Tak
Kak obbekTamum unccnefoBaHUs  ABMSNUCL  0DOpyAOBaHWS, pPacCnofiOXeHHble B
aAMUHUCTPATUBHBIX 34aHNAX U COOPYXEHUAX BOANN OT BOOOEMOB.

Mo oueHKe BrMsiHUSE ONTO-BONTOKOHHOMO Kabesisi 1 aHTEHHO-MadTOBbIX COOPYXXEHUHN,
nposegeHHon B 2023 rogy, aHOManun B Ka4yeCTBEHHOM M KOSIMYECTBEHHOM cOCTaBe
drayHbl BOAOEMOB BbISIBNIEHO HE 6biIno.

5.6. OLIEHKA BJIUAHUA AHTEHH BECMNPOBOHOWU CBA3M 5G HA
BUOPA3HOOBPA3UE U HACEJIEHUE

TenekoMMyHUKaLMOHHbIE CETU UCMONb3YIOT PaANOYaCTOTHbIE 3NEKTPOMArHUTHbIE
nons ons obecneyeHust 6ecnpoBOOHON CBS3W. OTU CETU pas3BMBaANIUCb C TEYEHUEM
BPEMEHM U BBOAMNUCH B SKCMyaTauuio B NOCeayoLWmMX NnokoneHusx. Natoe nokonexHune
TENEKOMMYHMKALUMOHHBIX ceTen paboTaeT Ha 4actoTax, KoTopble O0OblMHO He
NCNonb30Bannchb B NpeablayLmx NOKONEHUsX, 3TO UIBMEHUT CTENEHb BO3OENCTBUS 3TUX
BOJIH Ha AMKYIO NpUpoay.

[aToe nokoneHne MOOUNbHLIX TeXHonorun HasbiBaeTcs 5G. [aToe nokoneHus
BecnpoBogHon cBs3n paboTaeT HaMHoro bbicTpee. Ecnu BbipasuTtb 310 B UMdpax, To
370 B 1000 pa3 bbicTpee HblHewHero 4G. OHM nmetoT nponyckHyto cnocobHoctb 100 b
B ceKyHAyY. HblHeLWHne ragxeTbl He 3aHMMatoT 4acToTy, ncnonedyemyto 5G. CyuwiecTBytoT
3HauuTenbHble Nnomexu, nockonbky 3G n 4G MCNONb3YKT OO4HY U Ty Xe YacToTy. Kpome
TOro, B OTNn4mMe oT Bbllek 4G, aHTeHHbl 5G ABNAIOTCS HaNpaBneHHbIMU, YTO NPUBOAUT
K MEHbLLUEMY KONMMYECTBY MOMEX.

[na oTnpaBkn AaHHbIX BCe BECNPOBOAHbLIE YCTPONCTBA UCMONb3YHOT PaavOBOJSIHbI
3fIeKTpOMarHUTHOro  crektpa. Hanpumep, wmapwpytnsatopbl Wi-Fi  ucnonbesytoT
AananasoH vactoT oT 900 MMy go 60 Muy. Yem Bbiwe YyacTtoTa, TeM nyywe. YacToTHbIN
cnekTp Huxe 6 Tu, oxBaTbiBatowmin gnanasoH ot 700 MMy go 2.7 I'Tu, ncnonbayetcs
4G wn LTE. lNonb3osaTtenu moryT oxugatb ©6onee BbICOKMX CKOpocTen u Bonblien
emkocTn oT 5G, yem ot 4G nnu LTE.
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KomaHga cnektp MunnuMeTpoBbiX BONMH (MM-BOSHbI), KOTOPbIN OXBaTblBaeT
AnanasoH BbICOKMX 4YacToT OT 24.25 Ty u Bblwe, ncnonb3yeTcs B MHGpacTpyktype 5G.
YacToTbl MUINMMETPOBOro AnanasoHa HUKOr4a paHee He UCMNoMb30Banuch A51s CBA3MW,
n ctaHgapTbl 5G, Takne kak IMT-2020, onpegensioT, Kak Ux cnegyeT UCMNonb30BaTh.
BbILLKM COTOBOW CBA3K U KPOLLEYHbIE COTbl, KOTOPbIE NepeaatroT AaHHbIE N U3My4atoT 3TU
4YacToTbl, ABNANTCA Npumepammn 6a3oBbix cTaHumMnm 5G. UHdpacTpykTypa mMobunbHom
LUMPOKOMNONOCHON CBA3M ByaeT noaaepXusatb ycunust No gekapboHnsaumm B cektopax
9HepreTUKKn, NPOMbILLIIEHHOCTU U TpaHCNopTa, NO3BOSIAS:

* YOoaneHHbI NHTENNEKT, NoAaepXXnBaemMbl COTOBOM CBA3bHO

* HoBble akocucTeMbl 1 NraTopMbl 06ycnoBneHbl ObICTPbIMY U3SMEHEHUSIMM.

* HoBble Bu3Hec-moaenu CH13y BBEPX

[MsaToe nokoneHne TenekoMMYyHMKaLMOHHbBIX TexHonornn, 5G, nmeet pellatouiee
3HayeHue pans JocTkeHus uenu obecnedeHus 6ecnepebonHoro ©GecnpoBogHOro
COeQWHEHUs NATOro MOKOMEHUs BO BCEX FOPOACKUX paroHax, XenesHblXx goporax wu
KNIOYEBbIX MarncTpansax. AToro MOXHO AOCTMYb TOSMBbKO NyTeM CO34aHUs NMIOTHOW CeTn
aHTEeHH M nepegatyvkoB. [pyruMu crnoBamMu, KOMYECTBO BbICOKOYACTOTHbLIX 6a30BbIX
CTaHUMN 1 Opyrnx ycTpomucTe ByaeT CTpeMUTENbHO pacTu.

5G moxeT cokpaTuTb NnoTpedbneHne aHeprun. Cetb 5G B coveTaHum ¢ IHTepHETOM
Bewlen (IoT) no3BonUT yCTPOMCTBAM aBTOMATMYECKM BKOYATBLCA U BbIKNHOYATLCA NpU
ncnonb3oBaHun. Mexay Tem, 4aT4nKn ObITOBOM TEXHUKN, TPAHCMOPTHbIE CETU, 34aHWUS,
Gabpukn, ynnuyHble ooHapu 1 JoMa MOryT OTCIeXMBaTb U OUeHMBaTb UX NOTpebHOCTH
N noTpebrneHne 3HeprMm B pPeXMME pearibHOro BPEMEHW, 4YTO MNO3BOMSET UM
ONTMMU3NPOBATb NCMOSb30BaHNE 3HEPIUM Ha Xoay.

Cetn 5G okasblBaeT pasHOoe BO3OENCTBME Ha OKpYXaloLlyt cpeny, Hambonee
BaXXHbIM M3 KOTOPbIX MOXET CTaTb COKpalleHwe BbIBpPOCOB MapHUKOBLIX rasoB. C
BHegpeHueMm ceten 5G no BceMy MUpy BUOEOKOHEpPEHUMN N Opyrme cpeacTtsa CBA3N
CTaHyT 6onee nnaBHbIMU U B peXMMe pearnbHOro BpeMeHu. W, Kak Mbl yxe Buaenu,
COVID-19 3acTtaBun KpynHbl€ KOMMaHUM BHeOPUTb CBOM Moaenu paboTbl Ha oMy
(WFH). 3T1o nomorno cokpaTuTb 06Lmin BbIBPOC YrNekncnoro rasa, Nockosbky 0UCHbIE
noMeLLeHNss NOTPebNANN MeHbLLe 3Heprnn U Ans TPaHCNOPTUPOBKN UCMNONb30Baroch
MEeHbLUE TPaHCMOPTHbLIX CPeAcTB. TOYHO Tak Xe 5G MOXeT MOMOYb B MEHbLUEM
NCMNOMNb30BaHUN UCTOYHMKOB 3HEPIMM U MEHbLUEM 3arpsA3HEeHUU OKpyXKatowlen cpenpbl
aBTOMOOUASIMKU, MOCKONBKY Mbl MOXEM MNPOBOAMTbL BCTPEYU B pearilbHOM BpPEMEHU C
nomoLbio Zoom 1 Apyrux nnatdopm, cuas goMa Ha guBaHe.

Momumo aToro, 5G MOXeT nNPUHECTU MONb3y OKpyXawwen cpege u B
aBTOMOOMNBbHOM cekTope. B cetn 5G gaTymkm n kKamepbl MOTyT UCNOMNb30BaTb AaHHbIE B
peanbHOM BpeMeHU, YTOObl NogaepXXmBaTh ABMXKEHME TpaHCNOpTa U U3MEHATb CUrHanbl
OCTaHOBKM, YTOObI n3bexaTtb 3agepek. YMeHbLUEHNE 3aTOPOB Ha Aoporax 1 paboTbl Ha
XOTOCTOM XOAy NMpuBEOET K CHWXKEHUIO pacxoda TonnmBa U BbIGPOCOB TPAHCMOPTHbLIX
cpencTs.

BrnvsiHne 5G Ha XuBble opraHu3Mbl — HanpaeneHne, KOTopoe TpebyeT ANUTENbHbIX
N ryBUHHBIX UCCneoBaHUN.

Mockonbky 6ecnpoBoAHbIE TENEKOMMYHUKALMOHHBIE CUCTEMbI NOSTYYUIN LUMPOKOE
pacrnpocTpaHeHue, MHOrMe XWBOTHble W pacTeHWa MoABepravTCs BO3OEUCTBUIO
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pagMoYacToTHbIX M3nyyvyeHun. CylecTByeT MHOXECTBO CLeHapueB BO3OeNCTBUSA
pagnoYacToTHbIX MU3NydeHun. Tun cueHapusa knaccuduumpyetca B 3aBUCUMOCTU OT
napamMeTpoB WCTOYHMKA W OpraHuama, noaseprueroca Bo3gencteuio. B obuem,
MCTOYHMKOM MOXeT OblTb nnbo BHYTpM opraHuama (Hanpumep, WMNNaHTaT), B
HenocpeaCcTBEHHOM KOHTaKTe C OpraHM3MoM (HanpumMep BbICOKOYACTOTHbIE 31EKTPOabl),
NN UCTOYHUK MOXET ObiTb BHELLHMM MO OTHOLLEHUIO K OpraHmMamMy (Hanpumep, aHTeHHa
6asoBown cTaHuum). B 3aBUCMMOCTM OT TMNa 1 KOHUrypaumm NCTOYHMKa U YacToTbl BY-
OMI1 Bo3genicTBme MOXET ObITb Kak Ha BCe Teno, T.e. NpU TakoM CLeHapun BO34eNCTBUS,
npwv KOTOPOM BECb OpraHn3m (paBHOMepPHO) noaBepraeTcs BosgencTamo BY-OMI, Tak u
Ha Jriokanu3oBaHHOe BO34eWCTBME, T. €. MpU KOTOpOM obryyaeTcs TOMbKO YacTb
opraHM3ama. 3HauyuMTeNnbHOE KOMMYECTBO paguoyactoTHbix OMIN. [Ons BHewHero
nctoyHmka BY-OMIT cueHapuin BO3LeNCTBUA LENUTCS Ha HECKOSbKO KaTeropun B
3aBUCUMMOCTN OT PACCTOSHUSA MEeXAy WCTOYHWKamMu W opraHusm. B ganbHem none
paccTosiHne mexay nctoyHunkom BY-OMIT n obnyyaembiMm opraHnamom pasHo 2DD2/6,
roe D - makcumarnbHbIM pa3smep UCTOYHMKA Un opraHuamMa, a A — AnvHa BonHbl. Korga
MCTOYHMK HaxoauTca Onmxke K OpraHuamy, 3TO 4YacTO Ha3biBAT OMVXKHMM Monem
BO3aencTBme. Yacto MCTOYHUKK, paboTatowwme B AanbHEM nore, Bbi3biBalOT 00ny4eHne
BCEro Tena, B TO BPeMSA KakK UCTOYHUKK, paboTawwme B GnmxHeM none, Bbi3biBaAlOT
nokanbHoe obnyyeHne. OgHaKO aTO BEPHO He AN BCEX CUEHapUEB U, KaK oXunaaeTtcs,
n3mMeHnTCAa B ByayLimx 6ecnpoBOAHbIX CETAX.

O™ pagumodvactoTHble OMI1 MoryT npoHukaTb B Ouonorudeckune cpegbl U
nornowartbes B HMX (ICNIRP 2020).

OTO nornoweHne MoXeT BbITb KOSIMY4EeCTBEHHO onpeaerieHo C NOMOLLbIO YAeSTbHON
ckopoctn nornowenna (SAR B BT/kr), koTopaa npencrtaBnsieT cobon KONMMYecTBO
SHepruu, nornowaeMon onpeaeneHHon Maccon. ATO 3HaYEeHME UMEET CMbICI TOSMbKO
npy ycpegHeHun no onpeneneHHoMy obbemy unu macce. YCpeOHeHHbI nokasaTtesb
SAR pOns Bcero opraHuama - 370 OObIMHO MCnonb3yemasi BenuuMHa ANs OUEHKU
BO3AENCTBUS PaAMOYaCTOTHbLIX U3Iy4YEHUI, NPU KOTOPOM PaaMOYacTOTHBIM U3IyYEeHUAM
noaBepraeTca BeCb OpraHm3am.OTO KOMIMYECTBO He Bcerda MOfie3HO MNpu JIoKarbHOM
Bo3gencTemn. Noatomy TpebyeTcs MeHbLUMIA yCpeaHEeHHbIN 06beM MM Macca, 4Tobbl
XapakTepuaytoT flokanbHoe Bo3gencTeme. Takom o6bemM nnm Mmacca 4acTo onpegenserca
TakuMm obpasom, 4TO noporosoe 3HaveHne SAR, ycpegHeHHOe no 3aToMy obbemy unu
Macce, COOTBETCTBYET Buonornyeckomy agpgekTy.

O6nacTtb Haykn, koTopasa nccnegyet SAR npu pasnuyHbIX YCroBUSX BO3AENCTBMS,
HasblBaeTCa [O3UMETpPMEN pagumodacToTHOro usnydexHusi. CylecTByloT W gpyrve
BEMNYMHbI, KOTOpble MOryT ObITb WCMNOMb30BaHbl AOf1 KONMUYECTBEHHON OLEHKM
BO3OENCTBMA paguodacToTHbix 3OMI1, ecnu nornoweHne paguodvactoTHbix IMI1 He
npeacraBnseT MWHTEpeca, MOXHO Takke onpeaenuTb BenMYMHbl  BHYTPEHHUX
ANEKTPUYECKMX N MArHUTHbIX NOSIEN U BEMNYMHY TOKOB B BUONOrMYECKNX TKaHAX.

3ayacTylo HEBO3MOXHO W3MepUTb W/MNWU  OaTb  KOSWYECTBEHHYK  OLEHKY
3NEeKTPOMarHUTHbIX Nonen BHYTpW opraHmMamMa. [loaTomy Bo3gencTeme pagmo4acToTHbIX
N3ry4eHnn 4acTo onpenensieTca KOSIMYeCTBEHHO MNyTeM U3Yy4YeHUs paguoyacTOTHbIX
nonen, BO3HWKaKOLWMX B pe3ynbTaTe BO3OENCTBUSA. OTO 3NEKTPOMarHUTHbIE Mon4,
KOTOpble npucyTcTBoBanu 6bl B TOM MecCTe, rge HaxoauTCsa OpraHnsm, ecnm Obl 3TOro
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opraHuama Tam He Obino. 3TM nagawowme nons  WMHAYUMPYIOT BHYTPEHHUE
3NEeKTPOMarHUTHblE Monst (M NOrfoLweHne 3Tux nonen). 37O BO3OENCTBUE MOXKHO
KONMNYECTBEHHO OLEHUTb, UCMOMb3Yys HanNPsXXeHHOCTb anekTpudeckoro nons (E s B/m),
KoTopas npeacrasnsget cobon amnnntyay anektpudeckoro nons (E).

B kadectBe anbTepHaTuBbl, BO3OEUCTBUE PaAMOYACTOTHbLIX M3TYYEHUN MOXXHO
TaKkke KONMMYECTBEHHO OLIEHUTb, UCMOSMb3ySA MMAOTHOCTb 3MEKTPOMarHMTHON MOLLHOCTU
(BT/m2).

B cBobogHoM npocTtpaHcTBe, T.e. ©e3 Kakux-nnbo nomex wunu 610KMPOBOK,
co3faBaeMblx 06BbEKTaMM OKpyxatoLwen cpeapbl, kak E n S ymeHbLuaroTcs B 3aBUCUMOCTH
OT pPaccTosiHUS OO0 U3Nyyarouwlen aHTEHHbI (NoTepu Npu pacnpocTpaHeHun). OTo eule
OAHO BaxHoe pasnuune mexagy obnyyeHnem B GnvkHEM M fanbHem none. SAR,
co3faBaeMblil aHTEHHOMW, W MAOTHOCTb MOLUHOCTU S BOKPYr aHTEHHbI MMHENHO 3aBUCAT
OT MOLLHOCTU, NOaBaeMOWN B aHTEHHY.

AMNNUTYAa HanNPsXKEHHOCTWU 3NEKTPUYECKOro MOoMs KBagpaTUYHO M3MEHSIETCH B
3aBUCMMOCTN OT BXOLHOM MOLLUHOCTWU. B crnyyae BHYTPEHHEro UCTOYHMKA, MCTOYHMKA
pagnovacToTHOrO M3ry4YeHus, Haxogslerocas B HEenocpeaCcTBEHHOM KOHTakTe C
OpPraHM3mMoM, UM UCTOYHMKa GRKHEro mMons nNpu BO3L4EMCTBMM BHELUHETO MCTOYHUKA
BY-3C He cyuwiecTtByeT (PMKCMPOBaAHHOW 3aBMCUMOCTU Mexay BennymHamu BY-3[C,
NAOTHOCTBIO MOLUHOCTM U SAR unu BenMYMHAMU BHYTPEHHEro nons. 3TU BeSIMYUHDI
BO3AENCTBUS OOSDKHbI OLEHUBATBbCH B KaXKOOM KOHKpeTHOM cnyyae. OgHako 4acTto
MOXHO YyKasaTb HWKHIOK M BEPXHIOK rpaHuubl BO34encTBuA. B cnyyae BHeluHero
MCTOYHMKA, Haxosweroca B [JanbHeM Mofe 3peHus opraHusma, CylecTByeT
PUKCUpOBaHHAst 3aBMCUMOCTb MeXAy MIIOTHOCTbI0O MOLLHOCTU U HanpsiKeHHOCTbIO
anekTpuyeckoro nona (S=E2/377).

B nutepaTtype, NOCBALLEHHON BO3OENCTBUIO pagnodactoTHbix OMI Ha HaceneHue
B LENOoM, MPOBOAMTCA pasnuMune Mexay nonb3oBaTtensamum wn He-nosrb3oBaTensiMm
TeNeKOMMYHUKaAUNOHHbIX  ceTen. O6e kaTeropum noaBepXeHbl  BO3OENCTBUIO
OKpy>XatoLlen cpeapl.

PagunodacTtoTHble OMI, koTOpble U3Ny4alTCa TENEKOMMYHUKALNOHHBIMU CETAMMN
n OpYyrMMin Nonb3oBaTensaMmn B OKpYXatoLLyto cpeqy.

3TN UCTOYHMKM YACTO HaxoaATCcsa B 30He, yaaneHHon oT obbekTa cbemMkun. OgHako
nonb3oBaTeNn TakkKe MNogBeEprawTCA BO3OENCTBUIO PaguNoYacTOTHLIX  M3MyYeHUH,
n3nyvyaembiX UX CO6CTBEHHbIMU YCTPOMCTBaAMM, B 30HE, BIM3KON K OOBHEKTY ChbEMKM.

Llensto mMoOunbHbIX ceTen nsatoro nokoneHusa (5G) sasnseTtca obecneyeHue
3Ha4nTenbHO 6oriee BbLICOKMX CKOPOCTEN MOOWUITbHOW LUMPOKOMOSIOCHOM CBA3U U
yBenuyeHne obbema ncnosnb3oBaHms gaHHbIX. OQHUM U3 TEXHONTOMMYECKNX U3MEHEHUN,
KOTOpble OOMKHbI CMOCOBCTBOBATL JOCTMXKEHMIO 3TUX LieNen, SABNSeTCs NCNonb3oBaHne
AononHuTenbHbIX (bonee BbICOKMX) nonoc yactoT B cnektpe BY-3[C. lNMepenoBbimu
AnanasoHamu 5G, onpegeneHHbiMn Ha ypoBHe EC, asnsatoTtca 700 MIMy, (694-790 MITu),
3,6 Ty (3,4-3,8 I'Tu) n 26 INuy. AnanasoHbl yactoT (24,25-27,5 ') (Pujol et al., 2020).

B coBpeMeHHbIX ceTsax nepefada AaHHbIX OCYLLECTBASIETCS C MCMONb30BaHWEM
(PUKCMPOBAHHOIO LUMPOKOro Jyya, KOTOpbIA OXBaTbiBaeT cekTop Adverkn. OgHom us
uenen ceten 5G aBnseTca ogHOBpeMeHHoe 06CnyXnBaHMe HECKONbKMX NONb3oBaTenen
Ha OOHOW M TOW e HeCyLlen 4YacTtoTe C MCNofb30BaHMEM OLAHOW WU TOW e aHTEHHbI
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6asoBon cTaHumMM. OTO TpebyeT ynydweHus oTHoweHusa curHan/wym (SNR) u
oTHoweHus curHan/nomexa (SIR) y kaxxgoro nonb3osatend. Utobbl yBenuunts SNR npu
MCNONb30BaHMN (PUKCUPOBAHHOIO Jflyvya, HeobxoOMMO YBenuMuUUTb OOLLYH BXOOHYHO
MOLLHOCTb fnyya. OTO HexenaTesnbHO 1 He aBndeTcsa peweHnem ansa SIR. Noatomy B 5G
MCNONb3YITCA HOBble cnocobbl BbinonHeHus DL-nepegay cetn. OgHUM M3 OCHOBHbIX
Nnoaxo4oB, KOTOpbIN ByoeT Mcnonb3oBaTbCA AN OOCTMXKEHMS 9TOW Lenu, ABnsieTcs
Mcnonb3oBaHMe afanTUBHbBIX Nepeday OT aHTeHHbIX peleTok 6a3oBbIX CTaHUMN NS
nepegaydn gaHHoix DL nonb3oBatensm (Marzetta 2010). B cBoen Hambonee npocTton
doopmMe 3TOT Nnoaxon HacTpamaeT pasy n amnIUTyay A58 KaKAoro afieMeHTa aHTeHHOM
pelweTkn, 4YTobbl AOCTUYL MaKCMManbHOM MOLLHOCTU MNPUHMMAEMOro curHana Ha
ycTponcTtBe nonb3oBatensa (ontummsaums SNR). Mo mepe Toro, kak nonb3oBaTenb
nepemellaeTca no cetn, aTu dasbl U aMnNIUMTYAbl aganTUpyTCa Ons nogaepXaHus
Bblcokoro ypoBHA OCLL. B 6onee cnoxHbIx criydyasx pasbl a aMnnuMTyabl Ha aneMeHTax
GasoBoM cCTaHUMM BblOMpalTCcsas Takum obpas3om, 4YToObl yBENUUUTL Mons Y
npegnonaraemoro nonb3oBaTens U OAHOBPEMEHHO YMEHbLUMTb 3TU NONSA Yy ApYrux
nons3oBatenen (ontummsdauma SIR u SNR) (Marzetta 2010). Korga nonb3oBaternb
HaxoauTcsa B 30He npamon Bugumoctn (LOS) 6asoBon CTaHUMM, Takue CXeMmbl
npeaBapuUTENbHOINO KOAMPOBaHUSA MaccuBa NpuMBOAAT K OPMMPOBAHNIO Y3KOro fy4ya B
HanpasneHun nonb3osatens (Thors et al., 2017).

Korga nonb3oBaTtenb HaxoguTcsl B 30He orpaHuveHHonm suammoctn (LOS), aTo
NPUBOAMUT K YBENTMYEHMIO HANPSHXKEHHOCTU MO BOKPYr NMOfb30BaTENbCKOro YCTPOMCTBa
(Shikhantsov et al., 2020).

MopaBnsiowee GONbLWMHCTBO NpeacTtaBuTeNnen OUMKON NpupoAbl, MO3BOHOYHBIX,
6eCno3BOHOYHbIX N pacTEHUI, OTINYHBIX OT YerioBeKa, He UCMNONb3yHT BecnpoBOaHbIE
TEXHONOrmM unu cetn. Takmm obpasom, C TOYKN 3pEeHUs BO3AENCTBUSA PaamMOYaCTOTHbIX
N3Ny4YeHUN BCE OHWM OTHOCATCA K KaTeropum Henonb3oBaTenen. B aTon kateropum
npeobnagaroLwmmmn NCTouHNKamm Bo3genctems PY-OMI aBnaoTcsa MCTOYHUKKN AanbHEro
JencTBuS.

Mpn cpaBHeHun BosgencTBua PY-OMI1 Ha pacTeHns u XMBOTHbIX OYeBUOHAS
pasHuLa 3akni4yaeTcd B TOM, YTO pacCTeHUs HEMOABWXHbI, W, cnegoBaTenibHO, UX
OpyeHTaumus Mo OTHOLWEHUK K aHTeHHaM 6a3oBbix cTtaHuun BY-OMI, mn3 koTopbix
COCTOUT CeTb, MNOCTOsIHHA. PacTeHus uMCnonb3yrT BbICOKOYACTOTHble OMIT ans
OCYLLECTBMNEeHUs (oTocMHTE3a, U MHOIMEe W3 HUX UMEKT OTHOCUTESNBHO BbICOKOE
COOTHOLLEHMNE Nfowann NoBepxHOCTU K 0b6beMy, 4TOBbl MakcMMaribHO UCMONb30BaTb
COMHeYHbIN cBeT. OYeBMOHO, YTO ITO Takke AenaeTt ux aPEKTMBHBIMIN peLienTopamum
apyrmx nctovyHmko OMI ganbHero 4encTBms Takmx, Kak 60MbLUNHCTBO MCTOYHNKOB PY-
OMIT (Alain Vian et al., 2007). BpemeHHble konebaHus Bo3genctsus PY-OMI
OTKIIOYEHNE YCTAHOBOK MOXET MPOUCXOAUTb MU3-32 BPEMEHHbIX U3MEHEHUN B CETU U
MOOMMBHbBIX NONb30BaTENAX PAgNOYACTOTHOrO U3NyYeHUs, KOTOPble MOTyT NOSBNATLCS
BONN3N yCTAHOBKM MpU U3Ny4YEHUN PAAMOYaCTOTHOIO N3NYyYEeHUs.

MoABMXXHOCTb XXMBOTHbLIX OyaeT NpMBOANTL K 6OMbLUMM BPEMEHHbLIM KonebaHuam B
BO3AENCTBMM HA HUX pPagmoyvyacTOTHOrO M3ryYeHusi, MOCKONbKy BO34ENCTBME
pagno4YacToTHOro N3nyyeHnst Ha Tex, KTo He NOoNb3yeTcs UMW, UMeeT NPOCTPaHCTBEHHYHO
3aBUCUMMOCTb.
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B TO Bpemsa kak OGOMbLMHCTBO MO3BOHOYHBLIX, OTIIMYHBIX OT 4ernoBeka, OyayT
NCNbITbIBaTb HE3Ha4YMTenbHOE BO34enCTBME ONUXKHEro nond, yYncno 6ecnpoBOAHbLIX
TEXHOMOIMN, KOTOopble CO34alT BO3OEWCTBUE PAAMOYACTOTHLIX U3NyYeHUA OnMKHEero
NnofiiHa MO3BOHOYHbLIX, OT/IMYHBIX OT YenoBeka, pacTeT. PagnoTpekuHr unu
pagMoTeneMeTpus - LUMPOKO UCMNOSTb3YEMbIN METOA MOHUTOPMHIA NO3BOHOYHbIX B ANKOWN
npupoae (White and Garrott 2012; Godfrey 2003; Millspaugh and Marzluff 2001). Beinu
pa3BepHyThbl cneumanbHble 6ecnpoBOAHbIE CETU ANSA OTCMEXMBAHUSA XUBOTHbLIX B ANKON
npupoge ¢ nopgaepxkon RF (Panicker, Azman n Kashyap, 2019). Takke pacTteT 4ncno
GecnpoBogHbIX TexHonorun B cenbckom xossancrtee (C. beHancca v gp., 2017; Anogno
n Kanexwu, 2015; Cang beHancca v gp. 2016)

CyLiecTByIOT HeKoTopble ©OecnpoBOAHbLIE MPUNOXEHUS, KOTOPblE TEHEPUPYIOT
pagMo4YacToTHOE uanyvyeHmne b6rmxHero paguyca aenctemsi Ha 6eCno3BOHOYHBbIX.

OHTOMONOINMYECKUN pagap - 3TO TEXHOMOMMA, KoTopas WUCMOSfb3yeT paccesiHue
9NEKTPOMarHUTHbIX  MNOSieM  HacekoMbiMM  Onst  uX obHapyxeHuss. B atom
pagnonokaunmoHHOM MeTode paguvuoriokauMoOHHAs CTaHuust  U3nyyvyaeT  UMNynbe
pagno4acToTHOroO U3Ny4YeHns B HanpaBeHMn HAaCEKOMOro.

3ateM nsnyyeHme 4YacTM4yHO OTpaXKaeTCsl OT HACEKOMOrO, U 3TN OTPaXXEHHbIE Mons
NPMHMMAOTCSA PafMOSNOKALMOHHON CTaHUMen. SHTOMOSOMMYECKNA pagap UCnonb3yeTcs
ANS M3yYeHUa NOBEOEHMS HAaCeKOMbIX W KX pacnpocTpaHeHunsa (YanmaH, [Opeik un
PenHonbac, 2011; noesep n ap., 1966; Pannun, 1985). CywecTBytoT 6ecnpoBoaHble
CEHCOpPHbIE CeTu, NpeaHa3HayYeHHble AN MOHUTOPUHra HaCEeKOMbIX-OMOffIMHaToOpPOB
(Edwards-Murphy et al., 2016; Henry et al., 2019; Kpuaun, ae Kapsanbto n Nlomec, 2016).
Takke NpoBOAATCS HEKOTOpbIE TeNeMeTpuyeckme UccrefoBaHusa Hacekomblx ([aHnen
Kuccnuur, Mattemop u XareH, 2014). 3710 obnactb, B KOTOPOM HacekoMoe
oTcnexuBaetca no 6GecnpoBogHOW CeTM MyTeEM MNPUKPENSEHUs K  XKUBOTHOMY
pagno4acToTHOM METKW, KoTopasd oOTnpaBnseT WHGOpMaLMIO Ha  yAaneHHbIn
cuMTbiBaTEnb.

BecnpoBogHas cBA3b - 9TO  LWMPOKO  pacnpocTpaHeHHas  TexHonorus,
ncnonb3ytowasn paguodactotel (RF) anektpomartmtHble nons (EMF) gona nepepaun
MHopMauun Mexagy nonb3oBaTensmun. [ukas npupoga MOXET noaBepraTbes
BO3OENCTBUIO 3TUX BOJIH, KOTOPbIE YaCTUYHO MPOHUKAIOT B BMonornyeckne TkaHu. OTn
BHYTPEHHME TMONsi MOryT OKasbiBaTb Owonormdeckoe Bo3gencTeue. Boagencreue
pagmoyacTtoTHbIX AMIT 1 B3anmogencTane mMexay HUMu 1 opraHnaMmamm 6yayT 3aBUcCeTb
OT 4acToTbl BOSMH. becnpoBogHble TENEKOMMYHUKALMOHHbLIE CETU MSATOro MOKONEHUs
(5G) yactmyHo paboTaloT Ha HOBbLIX YacTOTax, KOTOPbIE HE TaK YacTO BCTPeYalTCs B
oKpyXawwen cpege. IOTM  OXugaemble  U3MEHEHUA  TpebyT  nepecmoTpa
CYLLECTBYIOLLEN NUTEpaTypbl O BO3AENCTBMM PaguoOYacTOTHOrO M3NyYeHUs Ha AOUKYH
npupoay.

Mownck no 6ase AaHHbIX TeKyLlen nutepaTtypbl B 3TOM obnactu nokasarn, YTo OHa
nogpasgensieTcs Ha OCHoOBe [ABYX KnaccudukatopoB. [lepasi - 310 uccrnegyemas
Luenesas rpynna: no3BoHOYHble, 6€CMNO3BOHOYHbLIE U PACTEHUS, OTNINYHBLIE OT YESIOBEKa;
BTOpas - uccrnegyemasa yactora BY-OMI, koTopas nogpasgensercsa Ha 6onee HU3Kyto
(0,45-6 I'T) n Bonee BbicOKMn anana3oH YacTtoT (6-300 y). MepBbIM AnanasoH YacToT
BKIOYAET TEYaCTOThbl, HA KOTOPbLIX paboTalT CyLECTBYOLINE TENEKOMMYHUKALMOHHbIE
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ceTu, B TO BPEMS Kak BTOPOM - 3TO AnanasoH, B KOTOPOM 4YacTu4Ho ByaeTt paboTatb 5G.
B pesynbtate Obifo BbIOENEHO LWECTb KaTeropum, KOTopble paccMaTpuBaloTCs
oTAenbHo.

HarpeB guanekTpuka M3-3a  BO3AeNCTBUS  paguodactotHom OMIT  Ha
Bronornyeckyto TkaHb NoKasaH BO BCEX KaTEropmnsax. ATOT HarpeB Bbl3biBaeT NOBbILLEHNE
BHYTpEHHEeN TemnepaTtypbl B OpraHn3max Unu KreTkax, Yto, B CBOK o4vepeab, NpuBoauT
K Takum GMonornyeckMm nocrneacTBusIM, Kak peakumsa TepmMoperynsumm. 3To o3HavaeT,
4YTO Bcerga CywecTByeT YPOBEHb MAIOTHOCTU MOLLHOCTU Pagmo4acTOTHOIO U3NyyYeHus,
KOTOpbIN Bbi3biBaeT bmnonornyeckne apdekTsbl, HadbiBaeMble TENNTOBbIMU 3hdeKTaMMm.

OpdeKkTbl pasbeauHEHUs, BbI3BaHHblE MOBbLIWEHHBIMM TEMMNepaTypamu u
NPUCYTCTBMEM paamnmodacTtoTHbix OMI1 B BMonornyecknx TkaHax, ABNAKOTCS OCHOBHbLIMMN
npobrnemamu B aTon obnactu nccnegoBaHun.

MHorne nccnegoBaHusa HanpaBneHbl HA 4EMOHCTPaUUIO (OTCYTCTBUS) HETENSOBLIX
adpdpekToB. OTO 3hEKTbl, KOTOPblE BbI3bIBAOTCS BO34ENCTBMEM pPaaMoOYacTOTHON
OMI, HO He cBsA3aHbl C KAKUMU-NNBO N3MeHeHnaMu Temnepatypsl. LLnpoko nayyaercs
MHOXeCTBO Apyrux addektoB Bosgenctsus BY-OMI1. OpgHako BO Bcex LWeCTU
KaTeropusax He n3ydeHo HMKakoro adpdpekTta, KpoMe HarpeBa guanekTpuka.

bonee Huskul Ouana3oH Yacmom (0,45-6 ITy)

[10380HOYHbIE

B 6Oonee HuM3ko4acTOTHOM AuanasoHe uccnegoBaHusa in vitro Ha KneTkax
NMO3BOHOYHbLIX >KMBOTHbIX, OTMAWYHbIX OT YerioBeka, Mnokasann HeoaHO3HaYHble
pesynbTaTbl B OTHOLLIEHMW KINETOYHOW FEHOTOKCMYHOCTU N KIIETOYHOW TpaHchopmaumm
npwv BO3AENCTBUM pagmMo4acToOTHOro usnyyeHus. MNMpegbigywime o63opbl N0 3TMM TeMam
CBMAETENLCTBYIOT NMMBO O TOM, YTO foKa3aTenbCTBa Takux addekToB cnabbl, NMOO o
TOM, YTO nuTepaTtypa HeybeauTenbHa. YTO KacaeTcsi HEreHOoTOKCUYeCKkux 3dhdeKkToB
BO34encTBus pagmodactoTHon SMI1, To B coobLEeHMsIX YTBEPXKOAETCS, YTO HEMPOHHas
aKTUBHOCTb MOXET ObITb M3MEHEHa in vitro ¢ NOMOLLbI0 BO3AENCTBUS pagnmo4acTOTHON
OMI1. Opyrve knetoudHble adhbdekTbl NMMOBO He AokasaHbl, TMBo ocnapmBatoTcs, NGO
HegOCTaTOuMHO UCCnegoBaHUn, 4YTOObl MPUATU K KakMMm-inbo BbiIBOAAM O TaKuxX
adppekTax.

MccnenoBaHma reHOTOKCMYHOCTM  paguodvactoTHbix 3MIT in vivo nokasanu
npoTuBopeymBble pesynbtaTtbl. B nutepaTtype BegyTca Cnopbl O TOM, MOXET 5n
BO3gencTBMe  paguodactoTHblx  OMIT  Bbi3biBaTb  (BPEMEHHbIE)  M3MEHEHUs
NPOHMLAEMOCTN remaToaHuedannyeckoro bapbepa.

Moxoxe, 4TO camble HeagaBHME UCCeaoBaHUs HE CMOISIM NPOOEMOHCTPUPOBATL
Taknx apdekToB. MiImetoTcst NnpoTnBopeYmnBbIe pesdyribTaTbl OTHOCUTESNIbHO BO3AENCTBUA
pagMoYacTOTHbIX U3Iy4YeHUn Ha HEPBHYKO cucTeMmy in vivo. No-BuanmMomy, cyliecTeyeT
obuwee MHeHME, YTO XMBOTHblE MOrYT CribllWaTtbh (MMMNYMbCHbIE) PaaAMOYacTOTHbIE
N3ny4yeHus, NpeBbiLaoWmne onpeaeneHHbI Nopor, Tak Ha3blBAEMbI MUKPOBOSTHOBLIN
CRyX.

OpHako cywiectByeT Mano gokasaTefbCTB TOro, YTO TereKOMMYHUKaLMOHHbIE
CUrHanbl MOryT BbI3blBaTb 3TOT ahdeKT.

QKonornyeckme nccrnegoBaHnga Bo3gencTems pagmovactotHoro OMI n nosegeHus
NMO3BOHOYHbLIX COCPEAOTOYEHbI [flaBHbIM 00OpasOM Ha XMBOTHbIX. THE34OBaHUE,
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pPa3MHOXEHNe, OpUeHTauus M YMCNEHHOCTb BOMM3M MCTOYHUKOB pPagmovacTOTHOro
nsnyyeHnsa. CyulectByeT OrpaHMYeHHOe YUCIo UCCrneaoBaHWi, B KOTOPbIX AenaeTtca
BbIBO4 O TOM, YTO BO3AENCTBME PagMOYacTOTHOrO M3ry4YeHUs MOXEeT MOBMUATb Ha
noBefeHne 1 penpoayKTUBHYIO PYHKLMIO NTUL N NETYYNX MblLLEN.

becrno3goHouyHbIE

Bosgencteue BY-OMI1T Ha 6eCno3BOHOYHbIX B HW3KOYACTOTHOM Auana3oHe
N3y4yarnocCb HECKONbKUMN aBTOPaMM.

Momumo HarpeBa AnanekTpuka, ocoboe BHMMaHWE yOEensieTCs BIIMSHUIO Ha
pas3BUTUE, reHeTUKy U1 noBegeHune.

WccnepoBaHu4 in vitro nokasanu NoBbILLEHHYH HEMPOHHYH aKTUBHOCTbL B HEMPOHaX
6ecno3BoHOYHbIX. MiccnegoBaHus In vivo Ha 6eCno3BOHOYHLIE CTANKUMBAKOTCA C PSAOM
9KCNepuMeHTanbHbIX MNpobneMm wn pawT HeybeauTenbHble pesynbTaTbl N0 psgy
nccnegoBaHHbIX napameTpoB. Heobxoammbl OONOMHUTENbHbIE UCCNefoBaHUA Gonee
BbICOKOrO Ka4eCcTBa, B KOHTPOSIbHbIX rpyrnnax, NoABepPrHyTbIX PUKTUBHOMY BO3OENCTBUIO.
UTO kKkacaeTcs OrpaHM4YeHHOro 4Yucna uccrnegoBaHUW, B KOTOPbIX  M3yYanucb
6eCcno3BOHOYHbIE, HE ABMAOLLMECH HAaCEKOMbIMU, TO BCE OHU BbIABUNKN adhdeKTbl (in vitro
n in vivo). 310 TpebyeT AONONHUTENbHbLIX UCCnefoBaHWA Mo AaHHou Teme. OyeHb
OrpaHMYeHHOE YMCNO JKOMOrMYECKUX UCcnefoBaHUM MOCBALLEHO 6eCcrno3BOHOYHLIM, a
nccnenoBaHnst 6€CNo3BOHOYHbBIX, HE OTHOCALLUXCA K HACEKOMbIM, TaKKe He4OCTaTOYHO
npeacTasBneHbl. ATU TeMbl TPEBYIOT 4OMNOMHUTENbHbBIX UCCNeaoBaHWA B ByayLLeMm.

PacmeHusi u epubbi

lMokasaHo, YTO OMANEKTPUYECKNN HarpeB pacTEHNN B HU3KOYACTOTHOM AuanasoHe
MOXeT OKasblBaTb MOMOXUTENbHOE BO3ENCTBME. Takon HarpeB MOXET Takke Bbl3BaTb
rmbenb pacTeHun Ha onpegeneHHoM ypoBHe. [lpy  6onee  HU3KUX  YPOBHSIX
paguoyactotHon OMI1T ogHako B nuTepaTtype no pacTteHusm u rppbam npueBoasaTCs
NpoTUBOPEYMBbIE pe3yrnbTaThl, @ Takke UMEKTCS IKCNepuMeHTaslbHble HegoCTaTKu.
KonnyecTtBo nccneaoBaHnin n ndy4yaemblx pacTeHui, oCO6eHHO rpmboB, orpaHN4eHo no
CPpaBHEHWIO C  WUCCNeaoBaHUsMMU,  MOCBALWEHHBIMU  XMBOTHbIM.  Heobxoanmebl
AOMNOMHUTENbHbIE  UCCrefoBaHUA B 3ToM  obrnactu, KoOTopble AOMKHbl  ObITh
COCpPefoTOYEHbl Ha MOBLILWEHUM KayeCTBa HEIKCMOHUPOBAHHBLIX KOHTPOMbHbIX U
noaaenbHbIX KOHTPOSTbHBIX Fpynn, TeMnepaTypbl a Takke MOHUTOPUHI BO34ENCTBUSA U
A03UMeTpuUS.

bonee ebicokuli Ouana3oH Yacmom (om 6 do 300 Ty)

[10380HO4YHbIE

B 6onee BbICOKOM Avana3oHe 4acTOT UCCNefoBaHWA HEMPOHOB MO3BOHOYHbLIX W
6ecno3BOHOYHbIX in Vitro Nokasanu BrvsiHMe BO3AENCTBUS PaaM0OYacTOTHOMO N3NyYeHns
Ha HEpPBHYIO aKTUBHOCTb. ViccnegoBaHus In vivo Ha NO3BOHOYHbLIX XXMBOTHbLIX MOKa3anu,
4YTO BO3OEeNCTBME pPaAMOYacTOTHONO U3NyYeHUs Ha r[nasa MOXeT Bbi3blBaTb
NoBpEXOAEeHNS poroBuLbl N KaTapakTy. Bo3gencreme Ha MyXCKyro pepTUITbHOCTb Takxke
ObIIO NPOAEMOHCTPUPOBAHO Ha rpbidyHax. [MonyyeHbl HEOOHO3HaYHble pesyribTaTbl
BO3OENCTBUS PaAMOYacTOTHOMO WU3MyYeHUst Ha MNOBeAEHMEe W pacnpoCTPaHEHHOCTb
NMO3BOHOYHbIX XMBOTHbIX. OfQHa nccnegoBaTenbckas rpynna npogeMoHcTpmupoBana, 4to
BO3OENCTBME pPaaMoOYacTOTHOrO M3MyYEeHUS MOXET OKa3blBalT runoansepreHHoe
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AeNCTBME Ha Mblwen. IATM 3ddeKkTbl [OMKHbI ObiTb BOCMPOM3BEOEHbI APYTYMU
nccnenoBaTenbCKMMN rpynnamu.

EcTb HekoTOpble gokasaTenbCTBa TOro, YTO BbICOKOYACTOTHble PY-OMI1 moryT
Mcnonb3oBaTbCA AN UHAYLMPOBAHUA NPOTMBOBOCMNANUTENbHOW peakuun, BAAOTb A0
onpeaeneHHon Ao3bl. OrpaHMYEeHHOE 4YUCIOo MCCnefoBaHWMM in vivo nokasano, 4To
BbICOKOYACTOTHble PY-OMIT MoryT cHMXaTtb poCcT Onyxonu.

becrno3goHo4YHbIe

B Tom xe gmanasoHe 4acToT Oblnv NPOAEMOHCTPUPOBAHbI HEMPOCTUMYMALMS in
vitro n TepatoreHHoe BO3AencTBME Ha GECNO3BOHOYHbLIX MPU OTHOCUTESNBHO BbICOKUX
yacTtoTax in vivo, NfIOTHOCTU MOLLHOCTU. DTN 3pPeKTbl TPEDBYIOT AanbHENLLENO N3YYEHUS
npy 6onee HN3KMX NAIOTHOCTSAX MOLLHOCTH.

Jintepatypa o Bosgencteum BY-OMIT Ha 6ecrno3BOHOYHbLIX B 3TOM AnanasoHe
4YacToT orpaHnyeHa u TpebyeT AanbHenLWero n3y4yeHus.

PacmeHus u epubbi

Jlntepatypa o rpubax M pacTeHMaX B BbICOKOYACTOTHOM [AuanasoHe OYeHb
OorpaHu4eHa, U Ha OaHHbIi MOMEHT Henb3s caenaTbh HUMKaKuX BbIBOAOB, Kpome dakTa
HarpeBa AmanekTpuka. Heobxooumo nNpoBecTu AanbHenlne WCCredoBaHus B 3TOM
obnactw.

Mockonbky TpeboBaHue BpeEMeHU n cTpeMmmnTensHoe pasBuTMe
TENEeKOMMYHUKALNOHHbBIX TEXHOSOMI, AeTarnbHOe n3yvyeHue BrMsaHnAa boicTpopacTyLlen
TexHonormm 5 G B TeYeHUM ONUTENbHOro nepuoda Ans nofnyyeHWs CpaBHUTENBHOMO
aHarim3a «go» n «nocrnex».

BHeopeHune 5G Bneyet 3a cobon obpasoBaHue 6onbLWOro obbema yctapeBLlero
anekTpoHHoro  obopygoBaHusi,  MCNoSfib3oBaHWe  Gonbwe  aHepruun.  [lNonHoe
pasBepTbiBaHMe 5G 03Ha4YaeT CTPOUTENBLCTBO BbIWEK MOYTM MOBCIOAY, B TOM 4yucne B
ropax, rnecax, 4tobbl obecneunTb HagexHoe coeAuHeHue. IOTOT MNpouecc MOXeT
NPpMBECTU K YBEMNWYEHUIO paguvaumm Ons  Xpynkux y4acTHMKOB ©Ge30nacHOCTU
9KOCUCTEMBI.

Y Hac ecTb NTUUbI, KOTOPbIE, HABEPHSKa, OyayT noaBepraTtbCs BO3LENCTBUIO ATUX
OalleH, N nccrnegoBaHus nokasanu, 4YTo n3-3a Bo3genctema 5G B mectax nx oobutanmsa
OHM npousBoannun obesobpaxeHHble anua. B cTtpaHax c BbICOKMM nokpbiTuem 5G
Pa3MHOXEHWUIO, THE3O0BaHMIO M HouYMery NTUL, MelaeT MUKPOBOSIHOBOE M3fy4veHue,
reHepmpyemoe BbiLLKaMy COTOBOW CBAA3K. TOYHO Tak e 6ecnpoBoAHbI€ YacTOTbl BAUSAIOT
Ha pUTM NTUL, 1 CUCTEMY HaBUrauumn, KoTopas NOMOoraeT NTuLe Bo BpeMsi murpaumu. MNpu
9TOM MPOMCXOOUT HapylleHne HenocpeacTBEHHO JKOCUCTEMBbI. [pyroe uccnenoBaHue
NOKa3blBaeT, YTO CMNEKTP U cpedHsis nonoca 5G BRMAKT Ha NOBEAEHWE HACEKOMBbIX,
ocobeHHO n4yen. MNMockonbKy MHOrMe onepaTopbl CBA3U CTPEMATCS PaCLUMPUTL NOKPbITUE
cBoen cetn 5G B pasHbIX CTpaHax mupa, B Byayuiem, BeposiTHO, OyayT yCTaHOBMEHbI
MUNANOHbI Hebonblumx Bblwek. KonnyectBo 6alueH, NOCTPOEHHbIX Ha KBagpaTHOM
KMnomeTpe, 3HauYUTENbHO YBENUYMTCS, YTOObI YCTAHOBUTb MOLLHOE COEeAWHEHWE W
obecneunTb HaOEeXHY U ObICTPYHO CBSI3b MexXay ycTponcTtBamu. Takmm obpasom, Mbl
OXMOaem Hen3BEeCTHOro BO3AENCTBMS Ha CyllecTBylowyt cpedy. [loBcemecTHas
MUNMMETPOBAasi BOMHA, BEPOSTHO, HAHECET Bped PacTeHWUsIM, pacTeHuUsiM, NTuuam u
HaCEeKOMbIM pa3HbIX BUAOB, YTO NpMBELET K HApyLUeHUO paboTbl SKOCUCTEMBI.
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HecmoTpsa Ha 06ecnoKoeHHOCTb MHOrMX 6e30MNacHOCTLI0 MUMNNIMMETPOBBLIX BOJH,
TeNeKoOMMYHMKaLUMOHHOE 00opyaoBaHME He SABMSETCA UCTOYHMKOM pPaspyLUMTENbHOro
NOHU3NPYIOLLEro U3ny4vyeHns, KoTopoe Morrno Obl npueectn Kk nospexaenuto OHK vnn
NOBNUATb Ha pa3BUTUE PAKOBbIX KIETOK.

M3nyyeHne SneKTpOMarHMTHbIX BOJSIH HA BbICOKMX YacTOTax oOKasblBaeT WHOe
BO3AENCTBME Ha TKaHW, @ UMEHHO pa3orpeBaeT Ux, 3a4encTByst 6onbliee KONM4ecTBo
9HEpPrMM Ha MNOBEPXHOCTU MO CPaBHEHUID C BOSIHAMM HU3KUX YacToT, MpU 9TOM
NPaKTUYECKN HE NPOHMKAA BHYTPb. TONbKO Ype3MepHOe BO3LENCTBME TaknMX pagmoBOSH
MOXET pasorpeTb Teno YernoBeka 0O HECOBMECTUMbLIX C XXWM3HbKD TemnepaTtyp Wunu
HaHEeCTW nokasibHble NOBPEXAEHUS, HANPUMED, KOXM UNKU rnasy.

Takxke, N0 MHEHMIO MHOTUX YYEHbIX, YEM BbILLE YacTOTa, TEM MEHbLUE BNUAHNE Ha
YyerioBeYecKoe Tero, Tak Kak BOSHbI MPW BbICOKMX YacTOTax OTPaXKarTCA U HE NMPOHMKAKOT
BHYTPb.

HecMoTpa Ha OTCyTCTBME BECOMbIX AOKa3aTesIbCTB OMNaCHOCTU HOBOW TEXHOMNOMNH,
6e3ycnoBHo, HeObOXoAMMO NpPOJOIKaTb WMccreaoBaHMst B obnactu ux BNUSHUSA Ha
YyenoBeka W  JKMBOTHbIX W MOAKPENnATb  BbiBOAbl  BECOMbIMW  HAYYHbIMU
AokasaTesnibCTBaMu.

Jlloboe exegHeBHOe pencteBne Tamt B cebe puck, npum STOM BOMpPOC
3NEKTPOMArHUTHOIO M3ry4YeHus nboro n3 MoKONEHUA MOOBUIBHOM CBSA3U  HYXXHO
paccMaTtpmBaTtbh Yepes Npu3mMy TOro, roToBbl S Mbl NPUHATDL BbISIBIIEHHbLIE PUCKM.

3a MHorve rogbl MEOULIMHCKUX MUCCNenoBaHUMA BO3AENCTBUSA 3MEKTPOMArHUTHbIX
BOJIH Ha 4erioBeka HeraTtuMBHbIX (PAaKTOPOB BbISIBIEHO He Obifo, a npeacTaBfieHHble
AOoKasaTenbCTBa HE UMENM HayyHOro OCHOBaHUA. Tak, No pesynbTaTtaM HECKOSNbKUX
nccnegosaHuin, ObIT caenaH BbIBOA4 O Hanuuuu nogobHOro pucka, OAHako, npwu
BOCMPOM3BEAEHMMN UCCNEeAOBaHUA pesynbTaTbl He noaTBepannucb. B To ke Bpems
BOCNPOM3BOANMOCTb pPe3ynbTaToB WUCCMeAOBaHUA CYMTAEeTCA OOHUM U3 BaXXHEWULIMX
KpUTEPUEB HAYYHOCTU BbIBOAOB.

Bce egnHbl BO MHEHMM, YTO NCCNeLoBaHME Kak BIMAHNSA HOBbIX TEXHOSOMMIA, TakK n
3NEKTPOMAarHUTHOIO M3ny4YeHns HeobxoamMmo NPoAoIKaTh, OAHAKO, HA AAHHbIN MOMEHT
HET BECOMbIX NPUYUH 3a4epXXMBaTb BHEAPEHNE TEXHOSOTUN.
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MpunoxeHue A.
Ta6bnuua H.1 — TakcoHOMMYeCKU cocTaB pa3HOOOpa3us pacTteHUun

JlaTnHck
oe
(Hay4HoEe
Ha3BaHu
e)

Capsélla
bursa-
pastoris

HassaHue
Ha
rocygapcTt
BEHHOM
AA3blKe

Kapanavbim
LUOMAaHHbIH
COMKECI

HasBaHue
Ha pyCCKOM
A3blke

Mactywba
cymKa
OBObIKHOBEHH
as

M3BecTHO onga gaHHoW Tepputopumn (C O6HapyxeHo Konunyect
yKaszaHuem (ykasaHue BO
NCTOYHMKA MHGOPMaLMK) CpPOKOB
nposefeHns
nccrnegoBaHnin
)
4 5 6
Nopopa WbimkeHT, TypkecTaHcKas o6nactb
Hay4yHoe naTtuHckoe Ha3BaHue 18.07.24r. Bonee 30
TaBTONOMMYHO: pO4OBOE MMSA NarT. O6HapyxeHo

Capsella — ymeHbLUIMTENBHOE OT Capsa
— CYMKa, 4YTO XapaktepusyeT popmy
nnoaoB; BMAoBowW anuTeT bursa pastoris
— BykBaribHO cyMKa nacTtyxa.
OpHoneTHee pacTteHune BbicoTon 20—60
CM C TOHKNM BEPETEHOBUAHBIM KOPHEM.
Bcé pacTteHune 3enéHoe, 0ObIkHOBEHHO
rornoe unm HEMHOro BOJIOCUCTOE,
0COOEHHO B HWMXXHEN YacTu. Bonocku
npocTtble 1 BeTBuUCTblie. Ctebenb
OAWHOYHbIN, NPSAMOCTOSAYMI, NPOCTOMN
Unn BeTBUCTbIN. INMPpUKOPHEBLIE NMNCTbLA
Ha YepeLlkax, nepuctopasaesibHble ¢
OCTPbIMU TPEYrOSIbHbIMM,
LenbHOKpParHbIMN 1N 3yb4atbimm
OOnNsIMKU, CTPYHOBUAHO-BblEMYATbIE UNK
LenbHble, cobpaHbl B pO3ETKY.

doTo
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Medicago
sativa

EricTik
>KOHbILLKA

JTrouepHa
nocesHas

CtebneBble NNUCTbSA O4epénHbIe,
cngsyne, npoaonroeaTo-
naHueToBUAHbIE, LiefIbHOKpanHbIe Unn
BblemM4aTo-3ybyaTble, C yLKamu;
BEPXHME NMUCTbS NOYTU NIUHENHbIE, CO
CTPEeNoBUAHbIM OCHOBaHMEM.

LiBeTkn NpaBunbHble, YETbIPEXYNEHHbIE,
cobpaHbl B KUCTb, BHa4yarne
30HTUKOBMAHYIO, MOTOM
yanuHsiowytocs. Yawenuctukn 0,25 cm
anvHon, nenectkn ao 0,35 cm anvHon,
obpaTtHosanueBuaHble, 6envle.
JTrouepHa noceBHasa npomnspacTtaeT no
BCEMY MUPY KaK COpPHOE pacTeHue, a
Takke NOBCEMECTHO BblpalluBaeTcs B
KayecTBe LeHHOW KOPMOBOM KyrbTypbl.
B ceHe ntouepHbl MOCEBHON COOEPXUTCSA
MHO>ECTBO BUTaMMHOB, hocop,
kanbuun n go 20% 6enka, KOTopbIN NO
KayecTBYy He ycTynaet 6ernky KypuHbIX
auu. PacteHne aBnaeTcsa npekpacHbIM
M€eA0HOCOM, ero 6ecLBETHbIN HEKTaP
MOYTN HANONOBUHY COCTOUT M3 caxapa.
B TemMHOTe Hag nonamu nouepHbl
MOXHO 3aMeTUTb ferkoe cBevYeHne —
3TO CBSA3aHO C BbICOKUM cogepXaHnem
docdopa B cemMeHax.
https://www.picturethisai.com/ru/wiki/Me
dicago_sativa.html

18.07.24r.
O6HapyxeHo

Bonee 20
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Taraxacum
officinale

Cichorium

Baknak

WawbipaTk
bl

OpyBaHuunk
neKkapCcTBeH
HbIN

Linkopun

OpyBaH4MK NekapCcTBEHHbIN — O4HO U3
cambIX NOOMMbIX paCTEHUIN HAPOAHOWN
MeanumnHbl. Cnocobbl NpuMeHeHNs
OOLWNPHBI: NevyebHble 0TBapbl, MOPOLLIKK,
canarbl, BapeHbs. 3aHMMaeT NoYeTHoe
MECTO B KyIibTypax MHOMMX CTpaH.
Hanntok ns ogyBaH4uka npocnasus Pan
Bpanbepun B cBOEM nponsBeaeHUmn
«BuHO 13 ogysaH4yumkoB». Ha Pycu
rosopunu: «OgyBaH4MK CXXUMaeT Lwap
— K JOXO0».
https://www.picturethisai.com/ru/wiki/Tar
axacum_officinale.html

MMeeT ONUHHLIN Kpenknin cTepXXHeBOWM
KOp€eHb, rNy0O0oKo NPOHMKAOLLMIA B NOYBY.
B nepsBbIn rog nosiBnsieTca poseTka
APKNX NPOAONTroBaThIX NIMCTLEB C YETKO
Bblpa)X€HHOW rMaBHOM XUITKOW. JIncTba
MOryT ObITb 3aKpyrieHbl Ha KOHLe nNnbo
CyxeHbl. XKECTKun BepTUKaribHbIN
yrnybnéHHbin ctebenb NosABNseTca BO
BTOpOE neTo.

LiBeTku A3bl4KOBLIE, KPYMHbIE,
oboenonsle, Yalle ronyboro LBeTa,
pexe po3oBatble Nnbo Gernble,
pacnosioXXeHbl Ha KOPOTKOM
nHanemnayanbHom ctebenbke,
OTXOAALLEM OT BEPXHEN YaCcTu nmcTa.
LiBeTkn HaxogaTcst B KOP3MHKax C

18.07.24r.
O6HapyxeHo

18.07.24r.
O6HapyxeHo

Bonee 30

Bonee 10
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Centauréa

N'ynkekipe

Bacunék

OBOVHOM OBEPTKON, HAPY>KHbIE NTINCTOYKM

0BGEPTKN KOPOTKNE, OTOTHYTHIE,

BHYTpPEHHME npsimocTosune. LiBeTkn

OTKpbIBAlOTCS NOCreaoBaTenNbHO BBEPX,

XOTS B MACMypHY0 norogy 4acTto

3aKpPbIThbI.

SQHUUKIonedu4yeckul criosapb

bpokesaysza u EcppoHa : 8 86 m

Bacunék noceBHON, NN CUHUIA

(Centaurea cyanus), ¢ nayTUHUCTO-

LLEPCTUCTbIMU IMHENHO-NAHLETHLIMMN

NUCTBAMMU N CUHUMW LBETKAMMU, Kak

COpPHOE pacTeHune, BCTpeyaeTcs

NPenMyLLEeCTBEHHO B 03MMbIX xnebax,

0COBEHHO Ha necyaHowm U CyrfMHUCTOMN

noysax, 1, Kak 0gHONeTHee pacTeHue,

pa3MHOXaeTcsl CeMeHamu, 4acTo 18.07 24r.

BblCEBAEMbIMM BMECTE C XNEBHbIMU, bonee 20
y O6HapyxeHo

Npw NSIOXON OYNCTKE NOCNenHux, a

Takke HaxoAsLWMUMUNCA C COLIBETUAMM

3TOro pacTeHNs B CONTOME, BbIBO3MMOM

Ha nonie BMecTe ¢ HaBo3oM. Mepbl ans

nctpebneHns ero cocTosT B

N3BECTKOBAHUW NOYB.

bonbwas cosemckas 3HUukIonedus : [e
30 m.]/ an. ped. A. M. [1poxopos.

*Npumeyanwne: + - Bug obHapyxeH; 0 — Bug He oBHapyxeH
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https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C_%D0%91%D1%80%D0%BE%D0%BA%D0%B3%D0%B0%D1%83%D0%B7%D0%B0_%D0%B8_%D0%95%D1%84%D1%80%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C_%D0%91%D1%80%D0%BE%D0%BA%D0%B3%D0%B0%D1%83%D0%B7%D0%B0_%D0%B8_%D0%95%D1%84%D1%80%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B0%D1%8F_%D1%81%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%8F#%D0%A2%D1%80%D0%B5%D1%82%D1%8C%D0%B5_%D0%B8%D0%B7%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%85%D0%BE%D1%80%D0%BE%D0%B2,_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80_%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87

Ta6bnuua H.2 — TakcoHOMMYeCKU cocTaB pa3HOOOpa3ns 6ecno3BOHOYHbIX

JlTatnHckoe
(Hay4HoEe
Ha3BaHwue)

HassaHue
Ha
rocygapcrs
€HHOM
A3blke

HasBaHue Ha
PYyCCKOM
A3blKe

3BecTHO ona AaHHOW Tepputopun (C
yKkasaHvnem
NCTOYHMKA MHGOpMaLmK)

O6HapyxeHo
(ykasaHue
CpOKOB
npoBeAeHus
nccnegoBaHuin

KonnyecTtBo

2

4

5

Nopopa WbimkeHT, TypKkecTaHckas

obnacTtb

Muschampia
cribrellum)

Topnbl
KanblH 6ac

ToncToronosk
a pelléTyaTas

Toncroronoska pewéTyarasa (nar.
Muschampia cribrellum) — 6a6ouyka 13
CceMencTBa TOSNCTOroNoBoK. Pa3sBuBaeTcs B
OHOM nokKorneHuu 3a rod. Bpemsa néta
HabnogaeTcs ¢ cepeguHbl Magd No Ha4vano
aBrycta. baboukn netatT Kpyramun Hag
y4yacTkaMu LBETYLLEN pacTUTENbHOCTH,
KOPMSATCSA HEKTAPOM TPaBAHUCTbIX
pacTeHun, Taknx kak Veronica, Vicia,
Thymus u gp. Camubl nposBnsatoT
TeppuTopuanbHoe nosegeHue. ['yceHuubl
nuTatoTcsa nandatkon (Potentilla), 3umytoT.
Czernay A. Verzeichniss der Lepidopteren
des Charkowschen, Poltawschen und
Ekaterinoslawschen gouvernements // Bull.
Soc. Natur. — Moscou, 1854. — Bein.

27. — Ne 7. — P. 212—225

O6HapyxeHo

Saga pedo
(Pallas)

[ana keprici

[biOka
cTenHas

CTenHon eBpoONencko-Ka3axCTaHCKMUIA BUA.
PacnpocTtpaHeH B CeBepHOM,
LlenTpansHom, KOxxHom n KOro-BoctouHom

KasaxcTtaHe, cTenHomn 3oHe eBponencKon

O6HapyxeHo
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4Yactn Poccun. ObutaeT Ha nyroBbIX
y4yacTkax, B NOMMaXxX PeK U pyybeB.
PasmHoxaeTcst napTeHoreHeTuyecku, T.e.
Ge3 yyacTusa camLoB.

Hypmypamos T.H., AxbeHos B.K.,
KambynuH B.E. u dp. 2000. CapaH4o8bie
gpedumeriu CeslbCKOX03UCMBEHHbIX
pacmeHulti KazaxcmaHa u pekomeHoauyuu
10 O2paHUYeHUo UX YUcreHHocCmu.
Anmamel: N30-e0 «Asia Publishing». 56 ¢

Mongoloraph
idia
Raphidiidae

Mongoloraph
idia Tyneci

Bepbntogka
Mongoloraphi
dia

HebonbLlon oTpsag HaCeKOMbIX CPeaHNX
pa3mepoB (15- 20 MM) ¢ NOMHbIM
npespalleHnem. CBoe Ha3BaHue
BepOntogKkmM NonyyYnnmn ns-3a HEKOTOPOro
cxoacTBa B npodusnb ¢ BepbtogoMm.
Bepbntogku Bnarontobmebl, 06bIYHO
CBSA3aHbl C APEBECHON N KyCTapHUKOBOM
pacTUTENbHOCTbIO. B3pocnble XusyT
OTKPbITO Ha AepeBbsiX, aKTUBHbI N1ETOM.
OXOTATCA Ha NNYMHOK OABYKPbINbIX,
ryceHuu, Tnewn, MMYMHOK KOpOeaoB.

Aspbck H. The biology of Raphidioptera: A
review of present knowledge (anHen.) I/ Acta
Zool. Acad. Sci. Hungaricae : journal. —
2002. — Vol. 48, no. suppl. 2. — P. 35—
50. ApxusuposaHo 27 okmsbps 2005 2o0a.
ApxugHas korusi om 27 okmsbps 2005 Ha

Wayback Machine

O6HapyxeHo
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Kpacoten
ceTyaTbln

TopkaHaTTbl
Gapbingaybik
KOHbI3

Calosoma
reticulatum

XKyk anvHon 20—27 mm. Okpacka rosiosbl,
nepenHeCnMHKN N HaOKPbIUA
MeTannmyeckn 3enéHas, bpoH3oBas, peako
4épHas ¢ bpoH3oBbIM Bneckom. PoToBble
4aCTU, YCUKM N HOTU YEPHBbIE.
MepegHecnunHka n HagKpbIbSA BbIMyKNble,
lwupokue. MNMepeaHecnuHka rpy6o
MOPLUNHUCTO-TOYEYHast. [IpoMexyTku
HaOKpbIMA 06pasyoT HenpaBUsbHbIE
Byropku, 4acTo cnusaroLlnecs B
nonepevyHom HanpasneHun. lNepBuyHbLIE
SIMKN SIBCTBEHHbIE.

Ouepk 0 Kpacomene cem4yamom Ha catime
Carabidae of the World

He obHapyxeHo

*Mpumedanue: + - Bug obHapyxeH; 0 — Bug He obHapyxeH

Ta6bnuua H.3 — TakcoHoMUYeckn coctaB pa3HOOOpa3ns Ha3eMHbIX MO3BOHOYHbIX

JlatnHckoe |HasBaHme |HasBaHue Ha 3BecTHO Ans gaHHou Tepputopumn (¢ |(OBHapyxeHo Konu4yecTts [[pumevanue
(Hay4HOEe Ha pYyCCKOM yKaszaHneM UCTOYHMKA (ykasaHue (o]
Ha3BaHWEe) [fOCyAapcTB [A3blke MHopMaLunn) CPOKOB
€HHOM npoBefeHus
A3blKke nccnegoBaHuin)
1 2 3 4 5 6

Nopopa WbimkeHT, TypkecTaHcKas o6nactb
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http://www.carabidae.ru/Carabidae/reticulatum_fabricius_1787.html
http://www.carabidae.ru/Carabidae/reticulatum_fabricius_1787.html

Erinaceus
europaeus

Kipni

OObIKHOBEHH
bI €X

E>x 06bIKHOBEHHbIV NpeacTaBnseT

cobon XnBOTHOE HEBONbLLIOro pa3mMepa.
[nvHa Tena ot 20 go 30 caHTMMmeTpoB. Bec
oT 700 go 800 rpammoB. [MaBHoOM
OTNIMYNTENBHOM YepTon 0ObIKHOBEHHOIO exa
ABNSAOTCA MESKMue KOMYKK, KOTopble
MOKpbIBAOT €ro cnmHy n 6oka. Okpac nronok
nonocaTbIi, pacTyT C TEM XXe TEMMNOM, YTO 1
BONOCHI. Y B3POCIbIX eXen 5—6 Thicay urn,
y MOSiogblX — 0Kono 3 Tbicay. Ha ronose
eXXa pacnonoXeHbl YL HeGonbLOoro
pa3mepa. Y 06bIKHOBEHHbIX EXEN,
obuTtatowmnx Ha Kunpe, ywim 6onee KpynHbie.
Mopaa BbITSiHyTasi C OCTPbIM U

BNa)kHbIM HOCOM. [1asa maneHbkue,
GnecTawme, YépHble. Y exa 36 oCcTpbIX
3y6oB HebonbLoro pasmepa Jlanbl exa
0b60opyaoBaHbl NATLIO NanbLamMu ¢ KOrTamu,
npu4em 3agHue nansl AMHHEE nepenHux
QHUUKIonedu4yeckuli crnosapb bpokaay3sa u

EgppoHa : 8 86 m. (82 m. u 4 don.). — CIl16.,
1890—1907

O6HapyxeHo

Bonee 3

Vulpes
vulpes

Kagimri Tynki

Jlnca
OObIKHOBEHHA
a

JInca o6bIkHOBEHHAsH (MK pbikas nucuua)
— 3TO XULLIHOE MIlekonuTatoLLlee ceMencTea
MCOBbIX, CaMbIl KPYMNHbIA BUA poAda nucul,.
[nnHa Tena gocturaeT NnovTM OAHOro MeTpa,
xBocta — 40-60 cm, a macca — 6—10 kr.
CaMKn HEMHOrO nerye 1 MeHblLle camuoB. Y

nucel 6onblume rnasa c BepTUKalribHbIM

He obHapyxeHo
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https://znanierussia.ru/articles/%D0%96%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D1%8B%D0%B5
https://znanierussia.ru/articles/%D0%A3%D1%85%D0%BE
https://znanierussia.ru/articles/%D0%9A%D0%B8%D0%BF%D1%80_(%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B2)
https://znanierussia.ru/articles/%D0%9D%D0%BE%D1%81
https://znanierussia.ru/articles/%D0%93%D0%BB%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C_%D0%91%D1%80%D0%BE%D0%BA%D0%B3%D0%B0%D1%83%D0%B7%D0%B0_%D0%B8_%D0%95%D1%84%D1%80%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C_%D0%91%D1%80%D0%BE%D0%BA%D0%B3%D0%B0%D1%83%D0%B7%D0%B0_%D0%B8_%D0%95%D1%84%D1%80%D0%BE%D0%BD%D0%B0

3paykoM, 3Bepb 06nagaeT OTANYHbIM
3peHneM. XKMBoTHOe nmeeT copok ABa 3yba,
KOTOpbIE C NIErKOCTbIO CNpaBnsoTCs
NpakTn4eckn ¢ nobon nuwen. Ym atoro
XULLHWKa TpeyronbHOW oopMbl, crierka
BbITSIHYTblE U JOBOJSIbHO KPYMHbIE.
QHUUKIonedu4yeckuu crnogapb bpokaaysa u
EgpoHa : 8 86 m. (82 m. u 4 don.). — CII6.,
1890—1907

Chlidonias
leucopterus

AKkaHaT
KapKblnaak

Benokpbinas
Kpauka

BecHoin TynoswuLlie 4YepHoe, Kpbliibs CBEPXY
CBETIO-Cepble, a MO nepegHemMy Kpaw OT
OCHOBaHMA Qo crmba - Oenble, M 93T0
OCHOBHOE OTNNYME OT YEPHOWN Kpayku; CHU3Y)|
y NeTawmx NTuy, BUAHO eLle O4HO OTnnyume -
KOHTpacTHasi ABYyUBeTHas oKpacka Kpblsa.
XBOCT W HagxBocTbe Oenble. KnioB
KpacHOBaTO-4YepHbIA, HOMM SPKO-KPaCHbIE.
XBOCT C Hernybokon Bblpeskon. OceHbio
B3poCnble NTULbI B OCHOBHOM 6enble, C
CepbiM HaneToM Ha KpblUibsaX, Kopnyce,
HYepHoe NATHO No3aaM rnasa n TEMHO-CEpbIN,
CO CBETMbIMW MecTpuHamu, 3aTtbinok. [l1o
OokaM rpyan HeT TEMHbIX MNHATEH, B OTAN4YMe
OT YepHou Kpaudkun. Monoable nmetoT B obLiem
TaKyto XKe OKpacKy rofioBbl, HO CMWHA OYeHb
TEMHAs W [OOBOSIbHO TEMHbl€ Kpblfibs,
OTNNYME OT MOSOAbIX YEPHbIX KPAYyeK - OYEHb
CBETMbIA, NoYTM 6Genbii XBOCT, pPE3KO

KOHTpacTMpylOWun C  TEMHOM  CMUHOM,

He obHapyxeHo

69


https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C_%D0%91%D1%80%D0%BE%D0%BA%D0%B3%D0%B0%D1%83%D0%B7%D0%B0_%D0%B8_%D0%95%D1%84%D1%80%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C_%D0%91%D1%80%D0%BE%D0%BA%D0%B3%D0%B0%D1%83%D0%B7%D0%B0_%D0%B8_%D0%95%D1%84%D1%80%D0%BE%D0%BD%D0%B0

OTCYTCTBME TEMHbIX NATEH NO Gokam rpyaum.
Bec 53-80 r, anuHa 20-23, kpbinio 20.0-22.4,
pasmax 63-67 cm.

Delina, Hakan, Svensson, Lars. Der Kosmos-
Vogelatlas, (bersetzt von Peter H.
Barthel, ISBN 3-7632-4277-5.

Yellow-eyed
Pigeon

KoHbip
KenTtep

Bypbit rony6b

Bypbin ronybb - peagkas rHesgdawascs
nepenetHas ntuua. HacensieT TypaHrosble
POLWN N TyramHble 3apOCnv, UMW FMVHSHbIE
pasnioMbl W CcTapbleé  MOMUAbHUKM  Ha
paBHMHaX. Ha nponete BcTpeyaeTca Ha
OTKPbITbIX MPOCTPAHCTBAX, CKOLLEHHbIX NOMSIX|
n necononocax. BecHon nosiBnaeTcsa
cTankamm go gecatu ntud. Ha Yoknakckon
CTaHUMMW BO BPEMSI BECEHHEero nepeneTta
Oypble ronydu oTnasnmBanuck ¢ 24 mapTa no
19 mas. MHe3auTca oTaenbHbIMU Napamu Unm
pbIXnbiMn KoroHuamn oo 15-20 nap. MHe3no
CTPOUT Ha AepeBe UnM B HOpe B MMMHUCTOM
pasnome. Knagka B 2 sivla nponcxoauT ¢ mast
Nno cepeanHy mons.

aspuros 3. N. «®ayHa u pacripocmpaHeHue
nmuuy KazaxcmaHa». Anmamsi, 1999.

08.08.24r
O6HapyxeHo

Bonee 50

*[pumedanue: + - Bug obHapyxeH; 0 — Bug He obHapyXeH
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https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/3763242775

Tabnuua H.4 — TakcoHOMMYeCKUi cocTaB pasHOOOpa3nst BOAHbIX 6€CNO3BOHOYHbLIX U PbIb

HassaHue O6HapyxeHo
JlaTtuHckoe Ha HasBaHue N3BeCcTHO Ans AaHHOW TeppuTopun (C (ykasaHue KonmuecTs
(HayyHoe |rocydapcTB | Ha pPyCCKOM yKkasaHnem CPOKOB o MpumevaHue
Ha3BaHue) €HHOM A3blKe NCTOYHMKA MHGOPpMaLIK) npoBeaeHus
A3blke nccnenoBaHum)
1 2 3 4 5 6

MNopop WbimkeHT, TypkecTaHCcKasa obnactb

UccnepnoBaHusa He npoBOAUNUCH

*Mpumedanue: + - Bug obHapyxeH; 0 — Bug He obHapyXeH
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MpunoxexHune B

Ta6bnuua ¥Y.1 — UHgukKaTopHble BUAbI AepeBbLEB U KyCTapHMUKOB

JlaTnHckoe Ha3BaHue

Kasaxckoe Ha3BaHue

Pycckoe HasBaHue Buaa

1

2

3

MNopop LWbimkeHT, TypkecTaHCcKasa obnactb

Quércus robur.

Kagimri emeH

| [y6 YepeluyaThbIit

Ta6bnuua Y.2 — UHgukaTopHble BUAbl TPABAHUCTbLIX PpacTeHUN

JlaTuHCKOEe Ha3BaHue

Kasaxckoe HasBaHue

Pycckoe Ha3BaHue BMaa

1

2

3

FNopop WbimkeHT, TypkecTaHCcKasa o6nactb

Cichorium

LWawbipaTkbl

Lnkdpun
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TOO «KA3TI3KO» AO «KA3SAXTEJIEKOM»
Tabnuua Y.3 — PeHonornyeckue hasbl AepeBbeB U KYCTapHUKOB, NO HabnoaeHusam B 2024 r.
.. Jincton
Pacnyck|PasBépTt CospeBaH|Co3peBaH|OceHHAn/0OceHHsas Jinctona Jlncton
Hat |HabyxaHne LiBeTeHne| LiBeTeHue, |LiBeTeHue ag,
Bva aHve |biBaHue ne, ne, oKpacka,| okpacka a, ag,
a noyek , Hayano | MaccoBoe | , KOHel, MaccoB

NnoyYeKk |NMMCTbEB Ha4Yamno | MonHoe | Hayano | monHas | Hadamo | .| KoHeu

1 2 3 4 5 5 6 7 8 9 10 11 12 13 14

CepeavHCepeanHCepeanH Cepe
Bepesa pea PeA PeA KoHel, PeA

HoBMCHa CepeavHa | KoHel | KoHey | KoHel KoHel, KoHer |3adomkcu|3acduken a a a cenTs6 nHa
. anpensa |anpens | anpens | anpenst | anpens Mas pOBaHO | pOBaHO |CEHTHAOpP [CEHTADOpP |CEHTADP . OKTA6p

S A s P A

MNopoa WbimkeHT, TypKkecTaHckasi obnacTb

CepeawnH Cepep | Cepe
[y6 3achukc | 3acukc PeA PeA PeA

YeDELLY CepeavHa (CepeanHCepeanH KoHel Korew Mas KoHel, KoHel, KoHel, nboBaH | nboBaH a nHa nHa
P _ Mas a Mas | a Mas Mas H Mas Mas Mas P P CEHTHADpP |ceHTAb |ceHTs0

aTbIn o o . o5 os
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Tabnuua Y.4. - ®eHonorn4yeckme pasbl TPABAHUCTbIX pacTeHUNW, NO HabnoaeHnAM B
2024 r.

BETEH Cospes | CospeBa
MosiBnie LiBeTeH 4 LiBeTe P P
ByToHu3a ne aHve | Hue
Bug Hune ve, Hue,
ums MaccoB CEMSIH, | CeMsH,
BCXO0B Ha4ano KOHeL,
oe Ha4ano | nonHoe
1 2 3 4 5 6 7 8
MNopopa WbimkeHT, TypkecTaHCcKas o6nacTb
Cepe
L. Cepeau KoHel, Havano PeA Konen | Ha4ano KoHel
Lnkopuin NHa
Ha mas mas NIOHSA oM NIOHS nons nons

Tabnuua Y.5 — YpoxahHOCTb AepeBbeB M KyCTapHUKOB (B 6annax), no AaHHbIM
HabnoaeHn B 2024 r.

Bug MHcnekTopckmin yyacTok 1 MHcnekTopckmin y4acTok 2
YpoxanHoCcTb B | YPOXXaNHOCTb | YPOXanHOCTb B | YPOXanHOCTb
bannax Ha B Obannax Ha 6annax Ha B Gannax Ha
doeHonorn4yeckomn y4yacTke B doeHonorn4yeckomn y4yacTke B
nnowjaake Lenom nrowiagke Lernom
1 2 3 4 5
Nopopa WbimkeHT, TypkecTaHcKas o6nacTb
6]
l-|epe)l:JlJyl-laTbuﬁ 2 4 ) )
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