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Physical and mathematical sciences
Pdu3zuko-MaTeMaTHYECKHE HayKHu

YAK 577.3:621.373.8
MPUMEHEHUE HAHOTEXHOJIOTWI B METAUIIUHE

X.M. Humanos’, A.Y. AﬁnypaxuMOBZ, V. Ucmanios®
L2 gaupumar (u3MKO-MaTeMaTHYECKNX HAYK, JOLEHT, 8 IpenojaBareilb
AHIVDKaHCKUH FOCYAapCTBEHHBIN YHUBEPCHUTET, Y30eKuCTaH

Annomayusn. Jlannas paboma noOcesujeHa NPUMEHEHUr HaHOmexHonocuu 6 meouyure. Meouyunckoe
npUMeHeHue Hanoyacmuy oOYCI0BIEHO 6 OCHOBHOM UX (DUIUKO-XUMUYECKUMU CE0UCMEaMU, NpeoCcmasieHHbIMU
obvexmamu pasmepom 1-100 Hm. B makux obvekmax npoAGIAIOMCA «K8AHMOBO-pamMepHbie 3hdexmuly
s3aumooelicmsus dnemenmapHvix yacmuy. OOHUM U3 OCHOBHLIX MPeOOBAHU K HAHOYACMUYAM MEOUYUHCKO20
Ha3HAueHus A61iemcs OUOCOBMEeCMUMOCHb — CHOCODHOCb MAMepuanda 6CmpaueamvCs 8 OPSaHU3M NAYUEHMA, He
6b13b18aNb NOOOUHBIX KIUHUYECKUX NPOSAGIEHUT U UHOYYUPOBAMb KIEMOUHbII UTU MKAHEeBOU OMeent, HeoOX0OUMbI 0I5
O00CIUNCEHUs. ONMUMATLHO20 MEPANesMuUIecKo2o ghgexma.

Knioueguie cnosa: nanouacmuysvl, K6anmogo- pazmephvie Ppexmol, K6AHMOBbIe MOUKU, OUOCOBMEMUMOCIb,
ouonoauMepuvl, HAHOKOMNO3UMDL.

HaGmogaemoe B mocieqHee BpeMsl CTPEMHTENIBHOE pa3BUTHE HAHOTEXHOJOTMH NPHBEIO K PACIIMPEHHUIO
obmactn uX TMpuMeHeHus. HaHoMaTepuansl W W3IeNUsl M3 HUX CTIM NPUMEHATh B Pa3IMUHBIX OOJIACTAX HAYKH H
TEXHUKH: OT a3POHABTHKH A0 MUKPO- U HAHODJIEKTPOHWKH, OT OMOTEXHOJOTHMH 10 TEHHOW MHXXCHEPUH, a TAaKXKe B
MenunyHe. MequImHCKOoe NPUMEHCHNE HAHOYACTHI] 00YCIIOBIEHO B OCHOBHOM X (PM3MKO-XMMUYECKHIMHU CBOMCTBaMH,
NIPEACTaBICHHBIME 00BbekTaMH pazmMepoM 1-100 HM. B Takux o0OBEKTaXx NPOSBISIIOTCS «KBAaHTOBO-pa3MEpHBIC
3¢ (EKTE» B3aNMOACHCTBUS JIEMEHTAPHBIX YaCTHI! (3JICKTPOHOB, ()OHOHOB), COCTABJIIOIINX TBEP/BIC TENa C YUCIOM
atomoB ~10°-10°. CHCTEMBI aTOMOB HAHOYACTHII M CBS3AHHBIX C HUMH 3JEKTPOHOB CTAHOBSTCS CPABHHMBIMH IO
pa3MmepaM ¢ AeOpOMIeBCKIMHU ATHMHAMHU BOJIH, OIMCHIBAIOIIMX X COCTOSHMS B KpHUcTayule. B pe3ynbpraTte M3MEHSIOTCS
SHEPreTUYECKUE CIIEKTPHl 3JIEKTPOHOB, COCTABJIAIONIMX HAHOYACTHIBI, CME- INAIOTCS IOJIOCHI IUIa3MOHHOTO
MOTJIOIICHHS, BOSHUKAIOT JIOKAJIM30BaHHBIE COCTOSIHUS — «KBaHTOBBIE TOUKH». OTCI0/]a BO3HUKAET PSiJ| Clieln(PUUECKIX
CBOMCTB HAHOYACTHI], OTIMYAIONIMX HX OT KPUCTA/UIOB. Tak, ObIJIO OOHAapy>X€HO, YTO HAHOYACTHUIBI HEKOTOPBIX
METAIIOB (30JI0TO, CEPEOPO) MOTYT JIETKO MPOXOJUTH IIa3MaTHYECKHE MeMOpaHbl KieToK, apyrue Al,Os, TiO, u Fe
HA00OpOT HAKAIJIMBAIOTCS Ha MX IOBEPXHOCTH, & HEKOTOpbIE M3 HUX OKa3bIBAIOT OAKTEPHO- U LUTOTOKCHYECKOE
neiicreue [1, 3].

B Hacrosimiee BpeMs B MEOUIMHE IPUMEHSIOTCS MHOTO(QYHKIMOHAJIbHBIE HAHOYACTHIBI, HJI HAHOCOMBI;
JquHamMudeckue Hanorutatgopmsl (anri. multifunctional nanoparticles (in medicine)) — HaHOYACTHUIIBI U KX KOMILIEKCHI,
CHOCOOHBIC BBINOJHATH HECKOJIBKO MEIWIMHCKHX 3a/lad, HarpuMmep, CIYXHTh JIHArHOCTHYECKHM KOHTPACTHBIM
areHToM, OMOCEeHCOPOM, BEKTOPOM JIJIsl HAallPaBJIEHHOHN JIOCTABKHU JIEKAPCTB, OKAa3bIBaTh TEPANIEBTUUECKOE BO3/ICHCTBHE.

Pa3paboTanbl MHOrO(YHKIMOHANILHBIE, MU TaK Ha3blBaeMbIe TUHAMHYECKUE HAHOIUIATPOPMBI (HAHOCOMBI), U
TEKTO-ICHIPUMEPHI, COCTOSIIIHE M3 COEAMHAEMBIX JIPYT C JIPYroM HAHOMOAYNEH, KaKIBIH W3 KOTOPHIX BBIIOIHSAET
ompeneneHHyo (yHkuo. OJHM HAHOYACTHIIBI MOTYT HECTH JIEKapCTBEHHBIE BEIECTBA, APYTHe — MOJIEKYJIIBI
y3HaBaHUA M alpeCHON JTOCTABKH, TPETHH HAHOCTPYKTYPHI B COCTaBE HAHOCOMBI MOTYT BBIIIOJHATH POJIb OMOCEHCOPOB
(pH, penokc-moTeHnMana, MEMOPaHHOTO TOTEHIMANA U Jp.), YETBEPThIE MOTYT OBITh OCHAIICHB HAHOAHTCHHAMHU W3
HAaHOKPHUCTAJJIOB 30JI0TA, BBI3BIBAIONIMMM HAarpeBaHHE HAHOCOMBI IPH TOMEUICHHH B 3JIEKTPOMArHUTHOE II0JIe
OIpeJIeTICHHOM 4acTOThl. [IpuMeHeHHe cymneprnapaMarHWTHBIX HAHOYacTUI[ B COCTaBe HAHOCOM II03BOJISIET
BU3yaIM3UPOBAaTh WX MECTOHaXOX/EHHE B OpraHM3Me C IOMOLIBI0 TOMOrpaduueckux MmerojoB. Ha ocHoBe
(ITyopecIeHTHBIX TEXHOJIOTHH CO3/1aHbl HAHOMOYJIH, CIOCOOHBIE CUI'HAJIM3UPOBATH O MpOIEccax IMOeIH OIyX0JIeBbIX
KJIETOK M JAPYIHX pe3yjibTaTaXx HaHOMEIWIMHCKHX BO3JEHCTBMHA. B 3aBHCHMMOCTM OT pellaeMbIX BpauoM 3ajad,
HAaHOCOMBI MOTYT COOMpAaTbCsl M3 Pa3yIMUHBbIX (YHKIMOHAJIBHBIX MOJYJEeH M OCYIIECTBIATH OMNpE/IEICHHbIE BUJIBI
JIESITEIFHOCTA B OpraHU3Me, Takhe, Kak MOHHTOPHUHI BHYTPEHHEH Cpeibl, HaXOKJACHHE M BH3YyallM3alus LEJeBBIX
KJIETOK, JTOCTaBKa JICKApCTB M MX KOHTPOJIMPYEMOe BEICBOOOKACHNE, COOOIEHHE O pe3yabTaTax Tepanui. Bapuantamu
HEMOJyJIbHBIX MHOTO()YHKIIMOHAIIBHBIX HAHOYACTHUI] SBJISIOTCS MOANGHUIMPOBAHHBIE BUPYCHbBIE KaIlCHIIbI, IIPU COOpKe
KOTOPBIX BO3MOJKHO HM3MEHATh KaK COCTaB COJAEPKMMOr0 Kamcuaa (Tpy3), TaK M COCTaB IOBEPXHOCTHBIX MOJIEKYI
KalCu/a, OMNPEICNAIONNX HAIMPaBICHHYIO [IOCTaBKY M CEHCOpHbIe (QYHKIUH. HaHOCOMBI WM Apyrue yHOMSHYyTHIE

© Humanos X.M., Aonypaxumos A.Y., Ucmamios VY. / Nishanov H.M., Abdurakhimov A.U., Ismailov U., 2024
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MHOrO(QYHKIMOHAIBHbIE HAHOYCTPOIMCTBA MOXKHO pacCcMaTpHBaTh Kak OTHAJCHHBIH IpooOpa3 HaHOPOOOTOB
MEIUIMHCKOro HasHayeHus [2].

Ha puc. 1. nmpuBeneHa oOmas cxeMaTH4ecKas IOJMMEpHas MOJEIb MHOTO(QYHKIHMOHATEHOH HaHOYACTHIIBI
MEIWUIIMHCKOTO Ha3HadeHHs. COMOOMIIO3UPYIONHA OIIOK (3TO MOXKET OBITh W cama 1o cebe MoTMMepHasi IIeIh)
obecrieunBaeT (YHKIMOHHPOBAHNE HAHOYACTHIEI B OWoiormueckoil cpexe (kpoBH, iumbe u T. 1.). [Ipm sToM
THAPOGIIEHOCTE/TUAPOPOOHOCTD, AIIEKTPOCTATHUECKUI 3apsAl, €ro IUIOTHOCTb BIHSAIOT Ha (DapMaKOKHHETHKY M
(apmakoaMHaMUKy Ipenapara. [louMepHbIe e MOTYT BeCbMa pa3jindaThes 10 cTabWIBHOCTH, pa3MepaM, COCTaBy,
MPUCYTCTBUIO CHIEIUAIBHBIX TOMEHOB (Harnpumep, ruapodoOHbIX BcTaBoK). MIHTEepBa 3HaYeHUIT MOJIEKYJISIPHON MacChl
MOJMMEPOB BaKEH JUIsI MEMOpaHHOHN IPOHUIIAEMOCTH Ipernapara (IpeoJoieHue reMarosHiedannieckoro oapbepa,
CTUMYJISIIUS SHIouMTO3a). JlekapcTBeHHBIH areHT ((papMakoH) MOXET OBITH CBSI3aH C IOJIMMEPHOH OCHOBOHM (MM
3aKJIIOYEH HAIPSMYI0 B HAHOKOHTEWHep) depe3 OuopaspyllaeMylo WIM CTaOWIBHYIO CBS3b, caM e (apMakoH
cBsi3pIBaeTCsl B (hopme OO HEaKTHBHOTO IPEIIECTBEHHHKA JIEKapCTBa, MO0 KaK aKTHBHBIN MeTaboiHuT (aKTHBHOE
HayaJo JIEKapCTBEHHOTo Ipenapata). «HanenuBaromee ycTpoHCTBO» AeHCTBYeT B Ka4ecTBE BEKTOpa (BO3MOXKHO, 3TO
MOJICKYJIBI aHTHTEN, MOJIEKYJIAPHBIE KOMIIOHEHTHI, IOSBISIONMECS B 30HE IOpPaKeHUs, OCIKOBBIC TOMEHBI CO
cnenn(UIeCKUMU  COPOLIMOHHBIMU/CBABIBAIONIAMI CBOHCTBAMH W T. I1.), HANpPaBIIAIOMIETO0 HAHOYACTHUIY K
OIpEe/ICNICHHOMY Y4YacTKy TKaHH WJIM OpraHy-«MumeHu». [IproOperaemas KoHbIOraToM B OHOcHCTeMe KOH(opMarms
CIoCcOOCTBYET GOPMHUPOBAHHIO HA €r0 OCHOBE MHOTO(YHKIIHOHAILHONW HAHOYACTHIIBI METULITHCKOTO Ha3HAYCHHS.

[lonumepnas ocHOBa

coMmoouImM3aTop (apmakon TPAHCIOPTHAS CHCTEMA
(«HaneTBAIOIIEe YCTPOHCTROY )

Puc. 1. Obwaa cxemamuueckas mooenb NOIUMEPHOU MHO2ODYHKYUOHATLHOU HAHOYACTIUYbI MEOUYUHCKO20 HAZHAYEHUS

OnHUM M3 OCHOBHBIX TpPeOOBaHMH K HAHOYACTHLIAM MEIUIMHCKOTO Ha3HAYEHHs Ha3HAYCHUS SIBIISETCS
OHOCOBMECTUMOCTh (CTOCOOHOCTh MaTepHana BCTPAMBATHCS B OPTraHW3M MAIMCHTA, HE BBI3BIBATH MMOOOYHBIX
KJIMHUYECKUX TIPOSBICHUHA W HMHAYLHMPOBAaTh KJICTOYHBIM WM TKAHEBOH OTBET, HEOOXOIUMBIH Uil JOCTHXKEHHMS
ONTHUMAJILHOTO TeparneBTuueckoro s dekra) [4].

TpaAuIMOHHO TEPMHUH WCIOJB30BAICS B KOHTEKCTE HMIUIAHTUPYEMBIX YCTPOWCTB AJISI JUINTEIHHOTO
NIPUMEHEHNSI B KJIMHWYECKUX LesisiX. [lepBoHadallbHO OCHOBHBIM TpeOOBaHMEM K MarepuaiaM Oblia 0e30MacHOTb,
KOTOpasi JIOCTHrajach 4epe3 MX XHMHYECKYI0 MW OHMOJIOTMYECKYI0 HWHEPTHOCTb. MaTepHasbl JOJDKHBI ObLIM OBITH
HETOKCHYHBI, HEKAaHIIEPOTCHHBI, HEaJUICPreHHbl, HETPOMOOTEHHBl M T. . DTOT CHHCOK OTCYTCTBYIOIINX CBOWCTB H
OTIpEJIeTISsIT MOHATHE OHMOocoBMeCcTMMOCTH. K MarepuanaM Takoro THIa OTHOCSTCS CIUIaBbl METAJUIOB Ha OCHOBE THTaHA
W IUIATUHBI, MOJIMMEPHl Ha OCHOBE IOJIMITUIICHA U CHUIIMKOHA. YCIIOKHEHHE KIMHHYECKHUX MPUIIOKEHUH MPHUBENO K
MOHMMAaHHIO TOTO, YTO MaTepuall BCe-TaKu JJOJDKEH BCTYNAaTh C OPraHU3MOM B crielin(UuecKre B3aUMOJICHCTBHS, a HE
MIPOCTO UTHOPUPOBATHCSI OKpY)KAIOIIEH >KMBOM TKaHbio. HeoOXxoamMo, 4ToOBl MaTepual BHI3bIBAI HYXHBIH OTBET
TKaHHu, oOecrednBaroMii ero 3¢GQeKTuBHOE NpIKuBIeHHe. Kepamuueckre HAHOIOKPBHITUS KOCTE3aMeIlaroIiX
HMILJIAHTAaTOB, CIOCOOHBIE HWHIYIHMPOBaTh KOCTEOOpa3oBaHHE, SBISIOTCS IPUMEPOM OHOAaKTHMBHOIO MarepHala.
HakoHen, it MHOTMX TPHJIOXKEHHH SIBISETCS BaKHBIM Oe30macHas pe3opOlys Marepuaja U 3aMelleHHe ero
€CTEeCTBEHHOH TKaHbl0. KilaccnmueckMMHM npuMepamMH TaKOTO THIIA SBIISIOTCS IOJIMA3CTEPHBIM IIOBHBIM Marepual u
oproneaudyeckne HMMIUIAHTaThl. OJHAKO TNPUMEHEHHE «HEXHBBIX» 3aMENIAIONIMX  MaTepHaloB  IIO3BOJSET
BO3MECTHTb JIMIIb (PU3MUECKHE U MEXaHHYECKHE CBOWCTBA OPraHOB, HO HE MO3BOJISIET BOCCTAHOBHTH META00OINYECKHUE
¢ynkun. B mocnennee necsTuieTHe MPOM30IUIO (DYHIAMEHTAILHOE HM3MEHEHHE KOHLENIMH BOCCTAHOBHUTEIHHOM
MEIUIMHBI: €€ IEJbI0 CTAJ0 HE 3aMElIeHHEe OpraHa CHHTETHYECKHMM MaTepHajoM, a pereHepanus OOJBHBIX
TKaHel. KITtoueBbIM 10/1X0/I0M B 3TOM HalpaBIICHUH SIBIISIETCS TKaHEBas HH)KCHEPHs, IPU3BaHHAs BOCCTAHOBUTH OPraH
4yepe3 HampaBiICHHYI0 W KOHTPOJMPYEMYIO CTUMYJSIUIO HYXKHBIX KJIETOK IIOCPEICTBOM MOJIEKYJSIPHBIX U
MEXaHWYECKUX CUTHAJIOB. Ba)KHBIM MOMEHTOM SBJISIETCS CO37aHHe OMOpe30pOupyeMoro n OHOaKTHBHOIO MaTpHKCa,
CHOCOOHOI'0 HMHUIIMUPOBAaTh MW IOJJIEPXKHMBATh pereHepanuio TkaHed. Haubonee mNepCHEKTUBHBIMU TKaHE -
WH)KEHEPHBIMH KOHCTPYKIMSMH SIBJISIFOTCSI MATPUKCHI Ha OCHOBE OMOIOJIMMEPOB (KOJUIAreHa, Ieiika, XMTo3aHa u Jp.) ¢
aJIJIOTeHHBIMU (B TOM YHCIIE, CTBOJIOBBIMH) KJIETKaMHU 4eJoBeka. HaHOCTPYKTypa MHOTHMX MaTPHKCHBIX MaTepUaliOB
(HampuMep, HAHOKOMIO3UT THUAPOGOOHOTO M THUAPOGHIBHOTO IIOJMMEPOB WM YKIAJKa BOJIOKOH C 33JaHHOM
CTPYKTYpOIi) onpesenseT nx ONoJorn4ecKie CBOHCTBA.

Takum o00pazoM, B 3aBHCHMOCTH OT pEaKkIWH TKAaHW HA HMIUIAHTAT MOXKHO BBIIENUTH 4 KaTeropuu
MaTepHalIoB:

e TOKCHYHbIE (YOMBAIOT OKPYXKAIOLINE TKaHH);

e uHEpTHBIE (BOKPYT TAKHX B OpraHn3Me o0pa3yercsi BOJIOKHUCTAs HETPHUJIETaioias TKaHb);

e 0OuoOaKkTHBHBIC (BO3HMKAET MPUJIETAIOIIAsi MEKIIOBEPXHOCTHBAs CBSI3b MaTepHala W TKaHW, MHKAICYJISIUs
MUHHMAaJbHAsA);
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e Ounope3opOupyemble (MaTepHa N0 Mepe PaCTBOPEHHS 3aMeIaeTcsl TKAHBIO OpPraHu3Ma X035 MHa, IPOJYKThI
pacTBOpEHUs TOIDKHBI OBITh HETOKCUYHBIMH).

[epeuncneHHble BbIIIE KATErOPUM MATEPHAIOB, 32 HCKIIOUYEHHEM TOKCHYHBIX, OTHOCATCS K KIaccy
OHMOCOBMECTHMBIX.
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APPLICATION OF NANOTECHNOLOGY IN MEDICINE

H.M. Nishanov*, A.U. Abdurakhimov?, U. Ismailov®
1.2 candidate of Physical and Mathematical Sciences, Associate Professor, * Teacher
Andijan State University, Uzbekistan

Abstract. This work is devoted to the use of nanotechnology in medicine. The medical use of nanoparticles is
mainly due to their physicochemical properties, represented by objects with a size of 1-100 nm. In such objects,
"quantum-size effects” of the interaction of elementary particles are manifested. One of the main requirements for
medical nanoparticles is biocompatibility — the ability of the material to integrate into the patient's body, not cause side
clinical manifestations and induce a cellular or tissue response necessary to achieve the optimal therapeutic effect.

Keywords: nanoparticles, quantum-size effects, quantum dots, biocompatibility, biopolymers, nanocomposites.
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BIOECOLOGICAL CHARACTERISTICS OF CROCUS SATIVUS L
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! Candidate of Biological Sciences, Associate Professor, > Master
2 Termiz State University (Termiz), Republic of Uzbekistan

Abstract. The article describes the stages of ontogenesis, flowering biology, biological and morphological
characteristics of Crocus sativus L.
Keywords: flower, ontogeny, medicinal, introduction, crocus L.

Introduction. The nutritional or useful value of medicinal and food products is related to the development of
new types of products, the increase in the diversity of a wide range of raw materials of medicinal and aromatic plants.
On the other hand, one of the urgent problems is to satisfy the needs for raw materials of medicinal plants by cultivating
introduced plants that are present in the local flora or belong to the flora of other regions in the soil and climatic
conditions of our republic.

During the visit of the President of the Republic of Uzbekistan Sh. Mirziyoyev to the Kashkadarya region on
February 24-25, 2017, many urgent tasks regarding the establishment of saffron (saffron) plantations on a large scale
and the reproduction of other types of medicinal plants were assigned in different regions of our Republic. Based on it,
the minutes of the meeting No. 114 held in the Cabinet of Ministers on August 21, 2017 "Establishing saffron (saffron)
plantations in our republic, on measures to ensure the needs of the pharmaceutical industry and to organize the
reproduction of medicinal plants for export” va EDO-03/1-421-sonli qarori bilan “O‘rmon ho‘jaligi davlat qo‘mitasi”,
“Agrobank” ATB, “O‘zbekoziqovqatxolding” XK, “O‘zfarmsanoat” DAK, “Brand Investment Group” The "Saffron
Scientific Research Center" was established under the foundation of the Limited Liability Company, which specializes
in carrying out scientific research on the saffron plant, its propagation and cultivation, and export in the initial process.

Literature review: Analysis of the chemical composition of C. sativus L. in the introduction conditions F.I.
Abdullaev (2002, 2003, 2004), H. Hosseinzadeh (2008), M. Dashtir (2012), S. Jan (2014), O. Erol (2014), H. Kerndorff
(2015). Research aimed at studying bioecological properties of plants in CIS countries M. Azizbekova and G. Milyaeva
(1979) T.G. Karagezov (2017), L. Faruk and K. Kul (1984), chemical composition analysis V. Bhargava (2011), plant
molecular biology A.M. conducted by Husaini (2009). At the scale of our republic, A. Dragunkina (1965, 1974) studied
the effect of air temperature on plant growth.

Research Methodology: Biomorphological characteristics of species of Crocus family during ontogeny T.A.
Rabotnov (1960), It was studied according to the methods of Serebryakov (1952). A.A. in determining the
morphological characteristics of the plant. Fedorov (1986), and in the analysis of the morphology of the flower A.N.
Ponomarev (1960), and in determining the germination of seeds in laboratory conditions, The methods of I.V. Vainagi
(1974) were used. In the study of the seasonal development of plants, G.N. Zaisev (1973), I.V. Borisova (1972) and I.N.
Beideman (1974) methods were used. Vegetative and generative periods were noted.

Analysis and results: Researches were conducted in the introduction conditions of Surkhandarya region
during 2020-2023. Growth and development of Srocus L. species under different conditions of introduction were
divided into the following periods: latent, virginal, generative. The virginal period, in turn, is divided into 3 stages:
grass, juvenile, immature.

Crocus sativus L. is considered a hybrid plant, it does not produce seeds, it reproduces only vegetatively.
Therefore, as much as possible, the ontogenesis process of the plant was studied in relation to the dynamics of the
growth and development of bulbs formed as a result of vegetative reproduction. As mentioned above, since C. sativus
does not produce seeds, there is no latent period in the process of ontogenesis. Therefore, the ontogenesis period of this
plant was studied starting from the virginal period. The beginning of the formation of generative organs in
Surkhandarya region began in the middle of October. The tip of a pale ink-colored bud began to appear among the
leaves of the plant. The length of the fully formed bud is 2 cm, the complete formation of the bud lasted 2 days, and the
total duration of budding was 10 days. The flowering process began in the second decade of October. The full opening
of one flower lasted 1 hour and 10 minutes, the total flowering period was 8 days, and the full flowering process was 5
days (Table 1).

© Begmatov A., Rakhimov M. / Bermaros A., Paxumos M., 2024
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Table 1
Periods of flowering of C. sativus L. in the conditions of Surkhandarya region (2023)
Vegetation Flowering process
G th d of Total duration of

Place of | Variants boshlanishi boshlanishi fl ross fl € end o flowering, days
introduction owering owering

diameter of the | »g 28.10 01.11 07.11 10

onion. 5-6 sm

diameter of the | »g g 30.10 02.11 08.11 9

onion 3-4 sm.
Surkhandarya 20 sm the depth | 28.09 31.10 03.11 08.11 8

10 smthe depth | 28.09 25.10 27.10 03.11 9

watered 28.09 27.10 01.11 07.11 11

not watered 28.09 27.10 30.10 06.11 10

Our observations showed that during the determination of the period of formation of generative organs, it was
determined that the vegetative organs of the plant also grow. So, the plant grows even during the flowering period.
Also, during the flowering period (September-October), normal air temperature of 15-25°C, relative humidity of 40-
60% are considered favorable conditions for the plant, in which the formation of generative organs and the growth of
vegetative organs are accelerated.

Conclusion/Recommendations: In conclusion, it can be said that Crocus sativus L starts budding and
flowering only when the air temperature is 10-130C, the light is 17-20 thousand/lux, the relative humidity is higher than
50-60%, the generative period 36-42 days, the total growing season was 233-243 days in one season. The flowering
process depends on the weather conditions, and it was found that the number of opened flowers increased with the
increase of air temperature and relative humidity. According to the results of our research, Crocus sativus L. is fully
suitable for the conditions of our republic, and it is possible to grow it in the form of a plantation in the garden and
forest areas of the Surkhandarya regions.
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BUOJ3KOJOI'NYECKASA XAPAKTEPUCTHUKA CROCUS SATIVUS L

1 2
A. Bermaros~, M. PaxumoB
1 2
KaHAUIAT OMOJIOTHIECKUX HAYK, JOICHT, © MATUCTP
1,2 o .
Tepmesckuit rocynapctBeHHbI yauBepcuteT (Tepmes), PecryOnuka Y36exucran

AHHOIM(H{M}I. B cmamve onucanvt s3manvl OHMmoczceHesda, buonozus yeemeHusl, buonocuueckas u

mopgponocuyeckasn xapaxmepucmuxa Crocus sativus L.
Knrwouegvie cnosa: yeemox, onmozenes, 1eKapcmeennvlil, UHMpooyKyus, crocus L.
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JJIMHHO-BECOBOE COOTHOIIEHHUE PbIb PEKH AJITBIAPBIKCAM, Y3BEKUCTAH

E.K. KalOMOBal, J.9. YpMonosaz, M.P. BeFMaTOBaS, b.b. Hasnp034
! kaHuaaT GHONOrHYeCK il HAYK, CTAPIIMIA PerofaBaTelh Kadeapsl 300710MHH U 0BIIHiT GHONOTHH,
? nperntoaasarens Kadeapsl 300T0rHH 1 0GIMiA GHOTOrHH, ° MarucTpanT KadyeAps! 300710rHH U 06l GHONOrHH,
4 OakanaBp Kadeapsl 300J0THU U OOIIHI OHOIOTUU
14 ®epranckuii rocynapcTBeHHbIi yHuBepcuTeT (Peprana), Yzoekuctan

Annomauyusn. Oyeneno coomuoulerue OIUHbL U 8eca 7 ADOPULEHHBIX U UHBA3UBHBIX U008 PblO Anmblapuvikcas,
npomexarowezo yepes Depeanckuii pation Depeanckoi obnracmu: Micropercops cinctus, Gobio lepidolaemus,
Triplophysa strauchii, Triplophysa ferganaensis, Petroleuciscus squaliusculus, Schizothorax eurystomus, Iskandaria
kuschakewitschi. Boinu npogedensi usmepenus obwell OnuHbl ¢ mounocmoto 00 0,1 cm u obwjeco geca c moyHOCmMovio 00
0,1 e. Ilapamempul onpedensinu ¢ UCROIb30BAHUEM MOOENU TUHEUHOU 102aPUPMUYECKOLl peepeccuu 8ecd U ONUHbL, 6
KOMOPOU 3HAYeHUs HAKIOHA pezpeccuu b eviuie u Hudce 3 YKA3bIBAIOM HA NOJONCUMENbHBIL U OMPUYAMETbHBLU
annomempuyueckui pocm. Pacuemnule 3nauenus napamempa b xonebanuce om 2,850 (Iskandaria kuschakewitschi) oo
3,314 (Gobio lepidolaemus). 3nauenus kod¢h@uyuenma xoppensyuu (rz) séapvuposaru om 0,967 oo 0,992, umo
YKA3bl8Aem HA CUTbHYIO NOJONCUMETLHYIO C853b MeAHCOY ONUHOU U MACCOL Pblo.

Knioueevie cnosa: npecrnogoomnvie pwiovl, Depeanckas O00auHA, MOpHOMEmMpus, COOMHOULeHUE ONUHbL U
MAcchl, UHBA3UOHHbBIE 8UObL, AOOPULEHHblE BUObL.

Beenenne. CoorHomrenne anuHbl U Beca poid (LWR) sBiseTcs BakHBIM IMOKa3aTelleM IUIST W3YYEHUS HX
OHMOIIOTHH, TAaKCOHOMHUH, (HU3HONIOTHH, dKoJoruu [26] n nuHamuku momynsmun [10]. B3anMocBsa3p MexIy BeCOM U
JUTHHOW WCIIONB3YETCS [UIA pacdeTa OKUAaeMOW Macchl (Beca) MCXOIs U3 ONpeAeNICHHON AMMHBI peIOBI [12,28], mus
OIICHKA HM30METPHYECKOTO MM ajtoMeTpuieckoro pocta [25]. Kpome toro, mokaszarens LWR wucmonesyercst mms
OIICHKU YPOBHS Pa3BUTHS MOMYJISIIIANA K OTHOCUTEILHOTO OOWIIHS PhIO, IOCTOSHHOTO 3amaca OMOMAcCChl, MPH CPABHCHUH
OHTOTEHEe3a MOMYJISINI peIO pa3HbIX pernoHoB [15], mpu cpaBHeHUH 00pa3a )KU3HU BHIOB U3 pa3HbIX PErnoHOB [27], a
TaKKe NMpU OlCHKe BIMsHUS mHapa3utoB [24]. B VY30ekucrane mnokaszarens LWR u3ydeH y psga pei0, MMErOIux
npombiciioBoe 3Hauenue [8,11,19]. CooTHolieHre AIHHEI U Beca uccaenoBano y ronbnos (Cobitidaec u Nemacheilidae),
BeTpevaronuxcs B @epranckoit nonune [16]. OqHako HayyHBIX padoT mo ompesencHuro nmokaszatens LWR BugoB prsio,
0oOUTAOIUX B OIPEACICHHOM BOJOEME, HE MPOBOIIOCH. lledpf0 HaHHOTO WCCICNOBAHUS SBHUJIOCH H3YYCHHUE
mokazarenst LWR 7 BuzmoB peI0, BcTpedarommxcs B BogoeMe ANThIapbIkcail, mporekatomem B depranckom paiione. B
pe3yibTaTe TaKCOHOMHYECKOTO H3YYCHHs, NPOBEIACHHOTO HAMH paHee, CTajJ0 HW3BECTHO, YTO B OacceilHe peku
Anteiapeikcaii Bctpeyaercs 10 BUmoB pbi0, mpuHamiexkamux 2 poaam 5 cemeiicts [9]. B umccienoBanum mokasartens
LWR manodnciieHHbIe BHIBI HE YYaCTBOBAIH. ANTHIApBIKCAl SBISETCS JIeBBIM npuTokoM lllaxmmapnancas, oH OepeT
HayaJlo B Kunulake YUMHOH, HpoTekaeT uepe3 Kuuulaku Jlanrap, Xanrus, AdTblapblk U BnajgaeT B boisbmioin
®epranckuil kKaHal B AJNITBIAPBIKCKOM paiioHe. ANTHIApBIKCal ABJISISICH OTPaHMUEHHOH reorpaudeckoi TeppuTopHei,
0o0eCrieunBarOIIEH COXpPaHEHUE OHOJIOTMYECKOr0 Pa3HOOOpasusi W IKOJOTMYCCKHX IPOIECCOB, SIBISETCS BaXKHBIM
MeCTOM OOWTaHUsI JUIS ONpeNeIeHHBIX MOMYJISIIAMA PhIO, TAIONUM BO3MOKHOCTh COXPAHUTHCS CYIECTBYIOIIUM BUIAM.
Opnako AnTeiapbeikcail, o0nazast ocoObIM OHOIIOTHMYECKMM pa3zHoOOpazueM W pa3HooOpasueM MeCT OOUTaHWSA,
MO/IBEPraeTcs pa3jNyHbIM aHTPOIIOTEHHBIM BO3JICHCTBUSAM: OCYIIEHHE pycia, co3/jaHiue OETOHHOTO TOKPBITHSI, BHUIOB
PBIOBI U JIp., KOTOPBIE CTAHOBSITCS NPUYMHOW N3MEHEHUS UXTHO(AyHBI BOoJoeMa. 3HaueHHE AJIThIAPBIKCAs 3aKIF0YACTCs
B TOM, YTO 3TO CHCTEMa SBIIACTCS CPElIO OOMUTAHWS MHOTHUX BHAOB PHIO, IMEET CBOCOOpa3HbIC MPUPOIHBIE PECYPCHI,
HCTIONB3YeMbIe OOWTAIOIIMMHU 3l1eCh MOMYJIAMUSAMH, W OOCCIICYMBACT COXPAHEHHE JKOJOTHYECKUX IPOIECCOB.
[IpoBeneHHBIC WCCIEAOBAHUS TTOKA3bIBAIOT, YTO HAa OXPAHIEMBIX TEPPUTOPHUAX PasHOOOpa3we W KONIMIECTBO PHIOHBIX
pecypcoB pacteT. OHAKO yCHIICHUE Pa3IMYHBIX aHTPOIIOTCHHBIX BO3ICHCTBHI U JPYTUX SKOJIOTHICCKAX (PaKTOPOB Ha
Takhe BOJOEMBI Kak AJTHIApPBIKCAll OKa3bIBa€T HETaTUBHOE BIMSHUEC HA BHOBOEC pa3HOOOpasue phIO, MOATOMY
HE00X0IUMO Pa3padoTaTh MEPHI MO UX OXPaHE.

Martepuajbl 1 METOABI

Matepualisl HCCIIeIOBaHUS COOMPAINCH B BeCeHHUE U JieTHHE Mecsitibl 2023-2024 rr. B 10 Toukax AnTelapbIkcast
B BEPXHEM, CpPETHEM U HIDKHEM TeueHHU peku. JIoBist 006pa3ioB peid mpoBoamiack ¢ 8 10 12 4acoB JTHS ¢ MOMOIIBIO CETH
(3 M x 1,5 m). BruoBnennsle 00pasisl peId mocie mpoBeneHHs aHecTe3nH (ukcupoBamnucs B 10 %-HoMm pacTtBope
dhopmaimHa. Yepes 48 yacoB oOpa3iisl momenauch B 70 %-HbIH pacTBOP 3TUIIOBOTO CITUPTA JJISl IOCTOSIHHOTO XPaHEHHUS
U 3aTeM OBLTH IepeaHbl B My3el laboparopun kadeapsl 300JI0THH U 0011ei oronorru Oepranckoro rocyaapCTBEHHOTO
YHHBEpCUTETa. V3MepeHHs MPOBOMIUINCH C IMOMOIIBI0 IU(PPOBOrO IMITAHTEHIMPKYJIS ¢ TOYHOCTBIO 1o 0,01 MM m
ANIEKTPOHHBIX BecOoB ¢ ToyHOCTHIO 10 0,1 1. Ilpm MopdomeTpudecKkux H3MEpeHHSXK OO0pasloB PHIO HCIOJIBL30BATH
onpenenureny u ceeneHus bepra (1949 a, b), Typnakosa (1963), Mupadaysnaesa u ap. (2020), Sheraliev & Peng (2021).

© Karomora E.K., Ypmonosa /1.9., bermarosa M.P., Hasupos b.b. /
Kayumova E.K., Urmonova D.E., Begmatova M.R., Nazirov B.B., 2024
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JI71st OTIEHKH B3aMMOCBSI3M MEXKIY BECOM PBIOBI U €€ IITMHON UCTIONh30BAIM ypaBHEeHUE [5]:
—k b
W=a*L

I'ne W — Bec pri6sI (1), L — cranmapTras mmmHa (cM), @ — mepeceueHune, b — ammomMeTprudeckuii KodQQuIment,
HAKJIOH. 3HAYCHUs a U D ompeme/suiv ¢ MOMOLIBIO JOrapu(pMHIECKON MIKAIBI PErPECCHH HAUMEHBIINX KBaJPaTOB.
OCHOBBIBaCh Ha 3HAYCHHWH D, BBIUMCISIM  OTPULATEIBHBIH  amnoMerpudeckuit  (b<3), mMONOKHUTETBHBIH
amtomerpudeckuii (b>3) n uzomerpuueckuii (b=3) pocrt Buna psios! [5]. ['paruis! 1st & u b onpenensiiu ¢ momMoIpo t-
Tecta ¢ 95%-Hoii 10cTOBepHOCTHIO [5]:

log (W) =log (a) + b log (L)

3nech 3HaueHus a u b onpenernsim Ha ocHOBe hopMyII, MpeIoKeHHbIX Sparre & Venema (1998).

Pe3yabTaTsl n 00cy:xaeHHe

JI7ist BceX BBUIOBJICHHBIX BHIOB PIO Kod(dumment koppemsmun (r’) cocrasui ot 0,958 10 0,992, 3Hauenne a -
ot 0,000003 mo 0,000039, 3Hauenue b -ot 2,626 10 3,314. Pasmepsr 0Opasifa, AHama3oHsl OOIICH JIWHBI U OOIIEro
Beca, mapaMeTpsl perpeccuu, 3HaueHus a u b ¢ 95%-Hoi TOCTOBEPHOCTHIO B Mpe/eNaX IpaHUI] HHTEpBalia, a TAKKe
k03 dunneHTs! perpeccun npuseneHsl B Tadbnune 1. [Ipu onpenenennu nokaszarens LWR 3xHauenus b Boiie u ke 3
COOTBETCTBEHHO ITOKa3bIBAIN MOJOKHUTEIBHBIN 1 OTpHI.IaTeJ'ILHLIﬁ aHHOMCTpH‘IeCKI/Iﬁ pocCT.

b Beruncnensl napamerpsl LWR 7 BuIoB pwid, oOuiee KoimuecTBO KOTOPBIX cocraBuio 129 mryk. Ilo
pe3ynbTaTaM IpYrux UCCIIEAOBaHUM, OKUIAeMbIi auana3oH 3HaueHuil b mis LWR pasen 2,5-3,5 [5], HO uaeanbHOe
3Hauyenue b pasuo 3,0 [13]. Pe3ynpTaThl Hamero MccieJOBaHUs ¢ 00pa3namMu pei0 U3 AJNTBIAPBIKCAs COOTBETCTBYIOT
o)kuIaeMoMy auanasony. Eciu b Beime Tpex, To Macca pacter ObicTpee, 4eM JuinHa phiOel [6,7,29]. Eciu b MenbIire
TpeX, TO ATO 3HAYWT, YTO PbIOA TPATUT OOIBILE PHEPTUH HA YBEIMUYCHHE JJIUHBI, Y€M HA HAKOIUICHHE MAaCChI, 3TO
MOMOTaeT UM B MOUCKAX KOPMa U CIIACEHUM OT XUITHUKOB [23,29].

Harmu pacuetsl 3Ha4deHu# b mokasanu, 4To BBUIOBJICHHBIE B AnThIapbikcae BHIBI pbiO Micropercops cinctus u
Triplophysa strauchii umeror uzomerpuueckuii poct, Gobio lepidolaemus u Petroleuciscus squaliusculus umetot
MOJIOKUTEIbHBIN artoMeTpuueckuil poct, a Schizothorax eurystomus, Iskandaria kuschakewitschi u Triplophysa
ferganensis uMeroT oTpHULIATENBHBIN alIOMEeTpUIeCKuit poct (Tabm. 1).

Tabnuya 1
HasBanue Oomas OOmuit
BHIA N JUTHHA (MM) BEC (F) HapaMeTpLI COOTHOULICHUS JJIMHBI U BECa
0,

min-max min-max A 95%CL of a B 9 /ObCL of GT r2
Micropercops | 22 | 33,83- 0,43-2,45 | 0,0000081 0,0000031- 3,075 2,8326- | 0,970
cinctus 58,85 0,000021 3,3192
Gobio 13 | 47,95- 1,14-7,21 | 0,000003 0,0000015- 3,314 3,1418- +A 0,992
lepidolaemus 82,25 0,0000064 3,4877
Petroleuciscus | 15 | 69,06- 4,13- 0,000003 0,00000091- 3,304 3,0084- +A 0,974
squaliusculus 104,05 16,74 0,00001 3,6005
Triplophysa 22 | 55,28- 1,34- 0,000005 0,00000302- 3,069 2,9401- | 0,991
strauchii 160,2 30,82 0,0000102 3,1989
Schizothorax 19 | 69,33- 3,9-67,4 0,000019 0,00000908- 2,880 2,7287- -A 0,988
eurystomus 190,11 0,0000397 3,0321
Iskandaria 18 | 58,62- 1,04-3,82 | 0,000010 0,00000326- 2,850 2,5877- -A 0,967
kuschakewitsc 91,69 0,0000317 3,1137
hi
Triplophysa 20 | 45,36- 0,8-5,7 0,000039 0,0000131- 2,626 2,366742- -A 0,958
ferganensis 88,82 0,000117 2,8857

IlIpumeuanue: N — xoruuecmso o6pasyos; a — mouxa nepecedenus;, b — mouxa omxnonenus; CL — epanuya
docmosepnoeo unmepegana, GT — euo pocma; | — uzsomempuueckuii pocm; —A — ompuyamenvuvlil arLiOMempuieckKul
y . 2
pocm; +A — nonoxcumenvublil arioMempuieckuii pocm; I — kodg@uyuenm Koppersyuu.

Mapamerper b mis M. cinctus, T.strauchii, G. lepidolaemus u P. squaliusculus 6euti BbIIIE 3, 9TO BO3MOKHO
CBSI3aHO C TEMITEPATypOil BOJBI, C JOCTATOYHOCTHIO CPEIbl OOMTAHUS M IHINEBBIX PECYPCOB, C MAIBIM KOIHYECTBOM
XUIHUKOB W HE OOJBIION KOHKYPEHIIHEH 3a MUY, a TaKKe APYruMH (HakTopamMu, O KOTOPHIX HEBO3MOXHO CKa3aTh
3apanee [13,17]. Iapamerper b mmst S. eurystomus, I. kuschakewitschi u T. ferganaensis 6sun Himke 3 U3 peid
AnThiapbikcast S. eurystomus Gosee Bcero IOABEpPraceTcs aHTPOIOIEHHOMY BO3JCHCTBHIO, TaK KaK HCIOJb3YETCS B
MUY MECTHBIM HACEJICHHEM U B OOJIBIIOM KOJMYECTBE BHUIABIMBACTCS C UCIOJIB30BAHUEM DJIEKTPUYECKOTO TOKA, YTO
OKa3bIBACT BIMSHKME HA YMEHBLICHHE MOMYJIALMHU 3TOro Buaa. Hamu ycranoieHo, uro nomyssiiuu |. kuschakewitschi u
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T. ferganaensis pacmpocTpaHeHBI TOJBKO HA OMNPENCICHHBIX TEPPUTOPHUSIX AJThIapbikcas. Tak Kak OHH SIBISIOTCS
GEHTOCOM, T.e. OOUTATEISIMHA THA BOJOEMA, KUBYITHMH IO KAMHSIMH, OHHU TIOYTH HE BBISBIISIIUCH TaM, TIE PYCIO PEKH
MOKPBITO OETOHOM, B OCHOBHOM B MECTaX pACIOJOKCHUsS 30H OTAbixa. OHHM BCTpEYaNCh Ha YYacTKax, IJIe
COXPaHMWJIOCh ECTECTBEHHOE COCTOSHHE pEKM ¢ KaMeHHCThIM aHoM. Kpome Ttoro, T. strauchii, T. ferganaensis, I.
kuschakewitschi moryt ObITH mpyr ISt Opyra KOHKYPEHTHBIMH BHAAMH. BiHsHHE BCeX TEPEUHCIEHHBIX (HAKTOPOB
TpebyeT Goliee METANBHOTO H3YUCHHS IKOJIOTHH 3THX BUAOB pbI0. Kak MOKa3hIBaIOT Pe3ysIbTaThl APYTHX MCCIICIOBAHMIMA,
BeNuunHa b 0HOTO BHIa MOKET M3MEHSITHCS B 3aBUCHMOCTH OT LIEJIOTO Psijia SKOJIOTHUECKHX (DAaKTOPOB, B YaCTHOCTH
OT COCTOSIHHSI Cpellbl OOUTAaHUS, TeOrpapuIecKoro MOJOXKEHUSI U CE30HHBIX OCOOEHHOCTEH. 3HaueHHe D 3aBHcHT OT
TaKUX OHOTHYECKMX (DAKTOPOB, KaK TMOJIOBasl 3pENIOCTh, CO3PEBAHHE TOHAJ, COCTOSHHE 370POBbs, CTEMEHb
HAMOJHEHHOCTH KeJyJIKa KOPMOM, KOHKYPEHIIHS ¢ APYTUMH BHIAMH 3a MHIIY, TPOQUUECKHE BO3MOKHOCTH BOJOEMA.
Kpome 3TOro oHa 3aBHCHT OT aHTPOIIOT€HHBIX (DaKTOPOB, HAMPHUMEP, OT BHIA OPYIHS JIOBA, a TAKKE OT KOJIUYECTBA
00pas3IoB U quana3oHa JUIMHBI UCCIICTyEeMbIX HHIUBHIOB [4,6,7].

B Authiapbikcae KpoMe TIEPEUNCIICHHBIX BBIIIE BUIOB PHIO ObLIM OGHAPYKEHBI TAKHE WHBA3HBHBIC BHIBI, KaK
Abbottina rivularis, Carassius gibelio, Pseudorasbora parva, a taxxe Gambusia holbrooki, Ho oxu He GbUIH
MPOAHAIN3UPOBAHBI, TaK KaK Ul ONpPEICIICHAS] BEIMIUHBI b KonmuecTBa 06pasioB ObUIO HemoctaTouno. Bo Bpems
HCCIIEIOBAHUS T BHABI PHIO BCTPEYANNCH PEIKO, TMPUIMHOM 3TOTO, IMO-BHAAMOMY, SIBISETCS BBICOKHH YpPOBEHb
BO3JCHCTBYS Ha HUX TIEPEUHCIICHHBIX BBIMIE (haKTOPOB.

Bo Bpems nsyuenus nokaszatens LWR sHaeMudHBIX BUIOB pBIO GacceiiHa ApaiabCKoro Mops 3HadeHue b st
G. lepidolaemus, BeutoBnennoro B Kapamapwee, coctaBuno 3,234 [18], mis 3Toro ke BHAA, BBUIOBICHHOTO W3
JIpeHaxHOoM kaHaBel Kymremna, 3Hauenue b cocrasuio 3,179 [21]. B namem uccienoBanuu 3Hauenue b atoro Buma
coctaBuio 3,314, 310 roBOpHT 0 TOM, uT0 B AnThiapbikcae G. lepidolaemus oburaet B 6aronpusitabix yciaoBusx. Ho B
TeueHHe JBYX JIET TaK U He OBLIO0 COOpaHO HEOOXO0MMOE KOJIMUECTBO MHBA3HUBHBIX BUIOB pri0 A. rivularis, C. gibelio,
P. parVa, YTO CBUACTCILCTBYCT O MaJIOYUCICHHOCTH HOHyH}IHI/Iﬁ 3TUX BHUJIOB B AJ'ITI)IapI)IKcae. Pe3yHbTaTI)I HaIero
HCCIIEIOBAHUS TIOKAa3bIBAIOT, YTO MMEIOTCS DKOJOTHYECKHE (DAKTOPHI, BIMAIONIME Ha aIaNTaIldi0 WHBA3WBHBIX BHJIOB
pBIO K YCIIOBHSIM CpeIbl OOMTAaHUs B AJNITBHIAPBIKCAe, 3TO B CBOKO OYepelb TOBOPHUT O HEOOXOIMMOCTH TPOIOKEHHS
MXTHOJIOTHYECKUX UCCIICTOBAHMIA.
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LENGTH-WEIGHT RELATIONSHIP OF FISH OF THE ALTYARYKSAI RIVER, UZBEKISTAN
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! candidate of Biological Sciences, senior lecturer at the Department of Zoology and General Biology,
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Abstract. The length-weight relationship of 7 native and invasive fish species of the Altyaryksai flowing
through the Fergana district of the Fergana region was estimated: Micropercops cinctus, Gobio lepidolaemus,
Triplophysa strauchii, Triplophysa ferganaensis, Petroleuciscus squaliusculus, Schizothorax eurystomus, Iskandaria
kuschakewitschi. The total length was measured with an accuracy of 0.1 cm and the total weight with an accuracy of
0.1 g. The parameters were determined using a linear logarithmic regression model of weight and length, in which
regression slope values b above and below 3 indicate positive and negative allometric growth. The calculated values of
parameter b ranged from 2,850 (Iskandaria kuschakewitschi) to 3,314 (Gobio lepidolaemus). The values of the
correlation coefficient (r?) ranged from 0.967 to 0.992, indicating a strong positive relationship between the length and
weight of the fish.

Keywords: freshwater fish, Fergana Valley, morphometry, length-weight relationship, invasive species, native
species.
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VIIK 57

MOP®O3KOJOI'MYECKASA INIACTUYHOCTD ’KYKOB-KOPOEJOB
K KOPMOBOMY PACTEHUIO U OCOBEHHOCTH HAHECEHUA
HNMMHU BPEJA HA DKOJIOI'MYECKUX HUIIAX

J.II. CyJaToHoB, JOKTOPAaHT
®Depranckuii rocyrapcTBeHHbIN yHIBepcuTeT (T. @eprana), Pecybnmka Y30ekucran

Annomanusa. JKyxu-xopoeowvt obradarom onpedenéHuviMu 8PeOOHOCHbIMU O0COOEHHOCMAMU IKOI02UYECKO20
xapaxmepa. [Ipedcmasumenu nodcemeticmea Scolytinae uszgecmuvl WUpoKuM HaHeceHueM 8pedd Jlecam 6ce20 Mupd.
Pacnpocmpanenue ux moscem nanocums 60abuiol yujepd PPyKmosbimM u 0eKOPAMUGHbLIM 0epedbim, Ymo NpUeoouUm K
WUPOKOMY PACHPOCMPAHEHUIO YKA3AHHBIX NApa3umos. Imo Hapyuwenue cnocooHo 8bi36amb 0e2padayulo OpeecHbvlx
9KOCUCEM, OKA3bI8AMb GNUAHUE HA KPY208OPOM HOBbIX NUMAMENbHBIX 8elyecms, Mecma OOUMAaHus u KOpMEXICKU
opyeux 6u0os.

Kniouegvie cnoga: epvizywuii, mopg@osxonosuueckas HIACMUYHOCMb, cmpecc, oclabienHoe 0epeso,
Xumuueckas adanmayus, 4y8cmeumenabHoCmb.

JKyxum-kopoensl 007agaroT pa3NAYHBIME  MOP(OIKOIOTHISCKAMH TPHUCIOCOOICHUAMHI [UIS THUTAHUS |
pa3BUTHS Ha CBOCOOpA3HBIX KOPMOBEIX pacTEeHHsX. HeKoTOpsle OCHOBHBIE OCOOCHHOCTH JaHHBIX IPHUCIIOCOOIICHHIA
BBIPAXKAIOTCS B CIIETYIOIIEM:

Opranbl poroBoro annapara. ['pe3yliuii THI pOTOBOIO almnapara *yKOB-KOPOEIOB SIBJISETCS UX IJIaBHBIM
MOP(hOJIOTHUECKUM TPU3HAKOM. DTO AT UM BO3MOXKHOCTH NMUTATHCS MOJIOJBIMH MOOETaMH M MOYKAMH, TOYKAMHU
pocTa, HE3pelIbIMU IUIOJAaMH M JIUCTHSIMH JepeBheB. VX OCTpble YEIIOCTH MOMOTaloT MM B IENIAX Pa3sMHOXKEHUS
MpOJCTbIBATh OTBEPCTHS B KOPE M MPOKJIAAbIBaTh IMyTH camok. OHM 001agaroT BeChbM YAOOHOW MaHAUOYIOM,
HEOOXOMUMON I NHUTAaHUS BHYTPEHHHMH TKaHSAMHM KOPBI JAPEBBEB, a TakkKe I KIAAKU SUI] U PacHoI0KEHUS
JIMYUHOK, AJIS pa3MHOXKEHHUS U IIPOKJIAIKU IMyTeH caMOK.

Pa3mepsl u popma Tena. Pazmepsl u popMa Tena KyKOB-KOPOSJIOB CBOCOOPA3HBI U JAIOT UM BO3MOXKHOCTH
MIPOHUKATh Yepe3 OTBEPCTHs MO KOPY pacTeHHH M XOpolIo IepeMeniatbes Ha Mecre. OHM MMEIOT YNPOUIEHHYIO
(dopmy Tena, TAIOIIYI0 BO3MOXKHOCTE 3(h(hEeKTHBHO MPOIBUTATHCS CKBO3b BHYTPEHHHE CIIOW JIepeBbEB. B 3aBHCHMOCTH
0T 0COOCHHOCTEH Ka)kOT0 BUAa KOPMOBOTO PACTEHHs, TEJIO TAK)KE HMEET COOTBETCTBEHHYIO ()OPMY U MOATOMY MOJKET
OBITh Pa3IMYHBIX pa3MepoB. K ToMy ke HX OKpacka UMeeT Ba)KHOE 3HAYCHHE.

Xumudeckasi aganranus. JKyKu-KOpoembl 3a4acTyl0 WMEIOT TakKe MPUCIOCOONECHHUS IS TPEOOJCHHUS
XAMHUYECKON 3allUThl CBOMX KOPMOBBIX pacTeHHd. OHH MOTYT HMETh TakKe (EepMEHTHI IETOKCH(HUKAIINH,
MOMOTAIOIHe O00E3BPEIKUBATh TOKCHYECKHE COCOMHEHHUS BBIpaOaThIBacMbIC NCPEBbIMH B Ka4eCTBE 3aIUTHOTO
MeXaHH3Ma MPOTHUB PACTUTEIBHOSTHBIX )KUBOTHBIX. V] TO3TOMY OHHM CIIOCOOGHBI BIIOJIHE CBOOO/IHO CYIIECTBOBAThH TAKXKE
Ha JIEPEBbAX, JTUCThS] KOTOPBIX HE YIOTPEOIIAIOT B IMUITY HEKOTOPBIE TPABOSIHbIEC KHBOTHBIE.

YyBCTBUTEJIBHOCTD. Y )XyKOB-KOPOEIOB UMEIOTCS CIIECIHAIbHBIE OPTaHbl YyBCTB, TOMOTAIOIIIE UM HAXOUTh
JIepeBbs, MOAXOIINE I KOPMEKKH U pa3MHOKeHHA. OHM CHIOCOOHBI BBIABIIATh XMMUYECKHE CUTHAJIBI, HCXOSIINE
OT JIEPEBLEB B CTPECCOBOM JIHOO OCIA0EBIIEM COCTOSIHIHM, 3TO JAET UM BO3MOXKHOCTb 3(p(EeKTHBHO Pa3bICKMBATh TaKHe
JIEpEBBS U MOCENATHCS HA HUX.

CaMKH KYKOB-KOPOEJIOB IMEIOT CIIOCOOHOCTh pa3iHyath 10 3amaxy Kakoe JepeBO YIOOHO WM HEYIOOHO s
pa3BUTHA JTUUMHOK [1].

JesiTeTbHOCT, TPH Pa3MHOKeHUH. JKyKH-KOpoemsl IEMOHCTPHPYIOT TaKKe M CBOHM CIelu(puyecKie
PENPOIYKTUBHBIE OCOOCHHOCTH, IPUCTIOCOOICHHBIE K KOPMOBBIM pacTeHUsIM. BMmecTe ¢ TeM, CyIecTByeT BEpOSTHOCTh
CHHXPOHHM3AIIMA TEPUOJOB HX Pa3MHOKEHUS M Pa3BUTHA C (CHONOTHEH IOBPEXKAAEMBIX IEPEBBEB C IENIBIO
MaKCHMAaJIbHOTO TIPOSBJICHUS CBOUX PENPOAYKTUBHBIX OCOOCHHOCTEI.

IIyru nox kopoi. JXyku-kopoeapl B LEJIAX NUTAHUSA UM PA3MHOKEHUSA CO3JAI0T B KOPE JEPEBa CIIOXKHbIE
raJulepew, T.€. IMyTH IO KOpoil. DT ramiepen, Oy Iydn OXpaHIeMOH CpeJor X SUIl, THMYNHOK U KyKOJIOK, 3aIHIIaf0T
HX OT XHWITHUKOB M OTIACHOTO BIIMSHUS OKPY)KAIOMIEH CPEIpl.

Ce3onnble agantanuu. JXyKkn-Kopoems! BO MHOTHX CIIydasX JEMOHCTPHPYIOT CE30HHBIE MPHUCIIOCOOJICHHS,
CBSI3aHHBIE C WX JKH3HE-IEATENPHOCThIO M clocobamu muTanus. Hampumep, B ompemenéHHOE BpeMs roja, Koraa
YCIIOBUSI OKPY>Karollel cpebl yIoO0HbI Ul UX Pa3BUTHS U Pa3MHOKEHUSI OHM CTaHOBSATCS Oojiee aKTUBHBIMH, OBICTpee
Ppa3BHBaIOTCS U OOJIee esITeIbHBI.

Cnennduxanuss K KOPMOBOMY pacTeHHI0. BecbMa yacTo MOXXHO OTKPBITO HaOIIONaTh ciydau BbIOOpa
KOPMOBBIX PacTeHHH >KyKaMHU-KOPOEAaMH, T.€. OHU MHUTAIOTCS MNPEACTABUTEISIMU HE TOJBKO OJHOIO CEMENCTBa WU
TOJIBKO OJHOTO BHJA, HO HAoOOpOT, MOTYT IHTaThCs TaKXKe MHOXKECTBOM pa3HOOOpasHbIX BHAOB. Mx mopdo-
9KOJIOTUYECKHE OCOOCHHOCTH  MOTYT OBITh XOpPOIIO IPUCIIO-COONEHHBIMU MJIsl MCIOJB30BAHUS MMH PECYPCOB,
MIPEJOCTABICHHBIX UM KOPMOBBIM PACTCHHEM.
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JIMYMHKHA 5KYKOB-KOPOEIOB Pa3BUBAIOTCS II0J KOPOM NEepeBLEB, PACTCHUH, MHOTAA B JPEBECHHE WM B YacTH
Kopbl. OHE HAaHOCST BPe/ B OCHOBHOM (DPYKTOBBIM H JCKOPATUBHBIM JEPEBbM [2, 3, 5].

OT4YacTH HEKOTOPHIC WX BHIBI CUATAIOTCA BPEOUTEISIMH MOJEBBIX PACTCHHUN JINOO XpaHUMON MpoayKuuu [4].
OpHako B HAIIUX WCCIICIOBAHILIX CITydan MOJOOHBIX 3apakeHIH He HaOIIFOIaliCh.

OT XyKOB M MX JMYWHOK BBICHIXalOT BETBH JI€PEBHEEB U B HEKOTOPBIX CIydasx LeJble AepeBbs, TOraa Kak OT
TI0JIOBO3PETIBIX JKYKOB BBICHIXAIOT MOJIObIe OOSTH. 3 MpoeTaHHbIX UIMH OTBEPCTHII TEUeT COK AepeBbEB H 00pazyeT
KieeoOpasHylo cMmoity (rymMmuapadbuk). JKyku-kopoensl 3UMYIOT Ha BETBSX JIEPEBbEB, Ha IyTAX, NPOJOKEHHBIX M3
MOJIKOPKOBOTO CJIOS KOPBI HA CTaJU{ B3POCIIOW JIMYMHKHU. J[pyrue >Kyku-cepAleBHHOEABI, MUTAIOIINECS IPEBECHHON
(’KYKH-IIOJTOHOCHUKH, JKYKH-YCauH) MUTAIOTCS M TPHUHOCAT Ha OJHOM M TOM XK€ JIepeBe HECKOJIbKO NOKOJeHWil. B
OTJIIMYME OT HUX JKYKH-KOPOEAbl MOKHUAAIOT JIEPEeBO WM €r0 4YacTh, I/Ie MOCIe KOPMEKKH OBUIO IMOJYYEHO OJHO
nokonenne (Y30ekucraHckuid paiioH, 2017). Tompko HEKOTOpbIe BHUABI SBIAIOTCS HCKIIOYeHHEeM. Hampumep,
MaJICHbKHUH JKy4OK-JIy0Oes, KMBYIIMH Ha AepeBe XypMbl BOCTOYHOM, MOYKET HECKOJBKO JIET KOPMHUTHCS Ha OJHOM
nepese. (Y30exkucranckuii parion, 2012-2013 rr.)

Ilpn BBIABICHWM OKOJOTHMYECKMX HHUII Ha JEPEBbAX, 3apPaXKCHHBIX IKYKaMHU-KOPOEIaMH, IEpeBbs
00cIe10BaINCh C MOJpa3elIeHHeM HX Ha 30HBI [NIABHOTO CTBOJIA, CPEIHErO CTBOJA, KPYIHBIX BETBEH, CPEIHUX BETBEH
M MeIKHX BeTBeit (puc. 1).

Puc. 1. Dxonozuueckue Huwu JHcyKo8-Kkopoedos na depesvsix (1-5)

Ilpumeuanue: 1) enasnviii cmeon, 2) cpeonuti cmeon, 3) Kpynnas eemenb, 4) cpedusnsn éemebw; 5) meaxkas semao.

IIpu ananu3ze HanboJee 3apakEHHBIX KOJOTHIECKUX HHUII, 0003HAYEHHBIX M0 CXeMe, MPUBEACHHON Ha puc.l,
aBTOpaMH OBLIHM MPHUHSITHI CIEAYIONIME YPOBHH 3apakeHus: Tpu oOHapyxeHuu oT 0 10 60 TUYMHOK Ha MOBEPXHOCTH
10x20 cm® — mManas 3apaxaemocth, oT 60 10 120 THUHHOK — CpeHss 3apakaeMocTh, oT 120 u Gojee THUMHOK — Odar
BBICOKOH 3apakaeMocTH (Tabnuua 1).
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Tabauya 1
JKOJ0rnYecKre HUIIH Ha JIepPeBbAX, 3apPaKeHHbIX JHYHHKAMH )KYKOB-KOPO€I0B

Haseauue KyKa-Kopoe/a TJIaBHBIA CTBOJI CpeZ[HI/If/'I CTBOJI KpynHas BETBb Cpe€aHsAd BETBb MCJIKasi BETBb

1 2 3 4 5
Orthotomicus erosus el *x
Ips typographus bl *x o s
Scolytus jaroschewskii * * s o
Scolytus kirschii kirschii * * s >
Scolytus kirschii fasciatus * * e *
Scolytus multistriatus * * Hokk o *
Scolytus schevyrewi Hkk Hhk *
Scolytus scolytus *k ok ok oy
Scolytus orietalis Hokk ooy >
Scolytus mali *k *k Hok oy
Scolytus rugulosus Hokok oy o oy s
Carphoborus perrisi ool *
Xyleborinus saxeseni *x ok Tk ey
Xyleborus dispar * * oy wes
Hypoborus ficus Hokx Hohk xx g o
Pityogenes spessivtsevi Hokk Fohk o o
Dryocoetes autographus ke o s gy

. 2
Ilpumeuanue: * — manas sapascaemocmv (na 10x20 cm” 0-60 auuunox), **— cpeowss sapascaemocmo

(1al0x20 cx? 60-120 aununox), ***— ouaz svicokoii sapascaemocmu (na 10x20 em? 120 u 6onee nuuunox).

KaK IIOKa3bIBAIOT HaGJ’IIO}ICHI/IH Ha IEPBOM TJIaBHOM CTBOJIE HE BCTPCUAIUCh BPEANUTCIIU HAUBBICHICTO YPOBHA,
takue kak Carphoborus perrisi, Hypoborus ficus, Pityogenes spessivtsevi, Dryocoetes autographus, Orthotomicus
erosus, S. kirschiikirschi, S.kirschii fasciatus, S.schevyrewi. K BeicOk0O OmacHBIM BpeIUTENSIM, BCTPEUABIIMMCS Ha 2 M
cpemHeM cTBosie oTHOCHIHUCh S. rugulosus, H. ficus, P. spessivtsevi, D. autographus Bumamu, npuBeIIIHME K BBICOKO#
CTeNeHU 3apakeHus 3-d yacTu KpymHbIX BeTBed, Obumm Orthotomicus erosus, S. jaroschewskii, S. multistriatus, S.
schevyrewi, S. scolytus, S. orietalis, S. mali, S. rugulosus, Xyleborinus saxeseni, Xyleborus dispar, H. ficus, D.
autographus. B 4-ii 30He cpefHMX BeTBeH BCTpedanuch BUIbI-Bpeautenn Scolytus Kirschii kirschii, Scolytus kirschii
fasciatus, S. multistriatus, S. schevyrewi, S. scolytus, S. orientalis, S. mali, S. rugulosus, Xyleborinus saxeseni, H. ficus,
D. aUtOg raphus. n HaKOHCII, B 5-1 30He MENKHUX BETBEH COCTOSHUE BEICOKOM 3apaKC€HHOCTHU IMOYTHU HE OTMCYAJIOCH, TEM
HE MCHCC 3apaKCHUC B CpeZ[Heﬁ CTCIIEHH CaMOM T'JIABHOHW YacTH paCTeHI/Iﬁ — HUX OCHOBBI, Co,uepncamef/i JIUCThs BUJaMU
S. rugulosus, H. ficus cuntanocs BIONHE HOCTATOYHBIM /I THOETH AepeBbeB (Tabumuma 1).

Puc. 2. A —Huocuproe oepeso, sapascénnoe H. ficus (kuwnax Oxounon, 29.03.2017);
b — Ionepeunwiii cnun cmeona oepesa yproka 3apasicennozo S. mali (kuuinax Camrax, 08.03.2017)

MO>KHO BHAETH COCTOSIHHS ITOJHOW 3apa)KeHHOCTH HHKUPHOTO JIepeBa, Ha BCeX 30HaX KOTOPOro HalIoaoch
abcomoTHOE 3apaxenue (Puc. 2).
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Mamepuan nocmynun ¢ peoaxyuro 04.05.24

MORPHOECOLOGICAL PLASTICITY OF BARK BEETLES TO FORAGE PLANTS
AND FEATURES OF DAMAGE BY THEM IN ECOLOGICAL NICHES

D.Sh. Sultonov, Doctoral student
Fergana State University (Fergana), Republic of Uzbekistan

Abstract. Bark beetles have certain harmful ecological features. Members of the subfamily Scolytinae are
known to cause widespread damage to forests around the world. Their spread can cause great damage to fruit and
ornamental trees, which leads to the widespread distribution of these parasites. This disturbance can cause degradation
of tree ecosystems and affect the cycle of new nutrients, habitats and feeding areas of other species.

Keywords: gnawing, morphoecological plasticity, stress, weakened tree, chemical adaptation, sensitivity.
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MORPHO-BIOLOGICAL CHARACTERISTICS OF THE FAUNA
AND DOMINANT SPECIES OF THE TICKS OF THE GENUS RHIPICEPHALUS
IN THE NORTH-EAST REGION OF UZBEKISTAN

R.K. Shapaotov', A.U. Mirzaeva?, 1.0. Erkinov®
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Abstract. It was noted that species of ticks Rhipicephalus sanguineus, R. turanicus, R. bursa, R. annulatus of
the genus Rhipicephalus were found in agricultural animals in Tashkent and Syrdarya regions. In particular, the
infection rate of domestic animals were 31.8% in cattle, 36.3% in horses, 61.3% in sheep, 47.6% in goats, and 41.4% in
dogs. It was observed that Rhipicephalus sanguineus was superior in terms of number and made up 67.9% of the total
collected ticks. The morpho-biological characteristics of these ticks were studied.

Keywords: Rhipicephalus, tick, larva, nymph, imago, infestation, dominant.

The practical importance of the Ixodidae ticks is that they are ectoparasites of agricultural and hunted animals,
and as carriers of many infectious and parasitic diseases, they attract the attention of zoologists, parasitologists,
entomologists, veterinary and medical specialists. The main content of a large number of works carried out by
researchers of several scientific and educational institutions of the world is the development of various aspects of the
participation of blood-sucking Ixodidae ticks in the spread of pathogens of transmissible diseases in animals and
humans and the development of ways to protect against their attack. Ticks are the main reason for the transmission of
infectious diseases such as rickettsiosis and CCHF to humans, these diseases are currently considered one of the major
health problems, and ticks belonging to the genus Rhipicephalus are defined as carriers of rickettsioses in our country
[11]. Currently, Rhipicephalus ticks are widely distributed throughout the world and have been found to parasitize many
farm animals and cause significant economic losses every year [8]. In recent years, 82 species of ticks of the genus
Rhipicephalus Koch., 1844 have been recorded in the world fauna (Ixodidae) [4]. In the fauna of Uzbekistan,
Rhipicephalus sanguineus, R. turanicus, R. bursa, R. rossicum, R. pumilio, R. leporis and R. schulzei ticks belonging to
the genus Rhipicephalus Koch., 1844 were found [5].

Materials and methods

Research work was carried out in the spring, summer and autumn seasons in 2022-2023 in the territory of
Tashkent and Syrdarya regions. Specimens of ticks in 1,149 animals from 6 state farms and 24 personal farms located in
the districts of Tashkent region, including Yugorichirchiqg, Quyichirchiqg, Parkent, Chinoz, Buka, Bostonlik, Bekabad
and in the districts of Syrdarya region, including Boyavut, Saikhunabad were examined (Figure 1). In particular, 2761
specimens of ticks, belonging to the genus Rhipicephalus were collected from 157 Bos taurus (cattle), 22 Equus
caballus (horse), 628 Ovis aries (sheep), 313 Capra hircus (goat) and 29 Canis lupus familiaris (dog) based on route
and stationary methods. During the research, 801 tick specimens were collected from 9 landscapes in the flatland,
mountain and foothill areas based on the method of A.D.Reshetnikov and A.l.Barashkova (2020) [7]. Species
composition and morpho-biological characteristics of ticks were carried out based on the method of Walker et al (2003),
Estrada-Peqia et al (2004) [9, 3].

© Shapaotov R.K., Mirzaeva A.U., Erkinov |.O. / [llanaotos P.K., Mup3aesa A.V., Opkunos 1.0., 2024
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Tashkent region : Syrdarya region
Bostonlik H®¢ | Saikhunabad neoe

Parkent nee : Boyavut moe
Rhipicephalus sanguineus ® Yugorichirchiq e |
Rhipicephalus turanicus @ Q“_)’ICherhlq Hee |
Rhipicephalus bursa * Chines - “A:
& Buka HO¢
L Rhipicephalus annulatus A Bekabad mee | )

Figure 1. The areas of the research (Tashkent, Syrdarya regions)

Research results

In the studied areas, species of ticks belonging to the genus Rhipicephalus, such as Rhipicephalus sanguineus
(Latreille 1806), Rhipicephalus turanicus (Pomerantsev 1936), Rhipicephalus bursa (Canestrini & Fanzago 1878),
Rhipicephalus annulatus (Say 1821) were recorded in the agricultural animals (cattle, horses, sheep, goats, dogs).
Infestation rate of domestic animals (IR) showed Bos taurus 31.8%, Equus caballus 36.3%, Ovis aries 61.3%, Capra
hircus 47.6%, Canis lupus familiaris 41.4% (Fig. 2).

61.3%

cattle horses sheep  goats  dogs

Figure 2. Infestation rate (IR) of the ticks of the genus Rhipicephalus in domestic animals
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Based on the number of tick specimens collected from animals during the research, it was observed that the
species R. sanguineus is superior in numbers, which is 67.9% of the total ticks collected. Respectively, the rates for the
species R. Turanicus made up 28.4%, R. Annulatus -2.5% and R. bursa -1.2% (Table 1).

When 801 specimens of the Rhipicephalus ticks were collected from landscapes, according to their vertical
distribution, 49.7% of them belonged to the flatland regions, 42% to foothill areas, and 8.2% mountain areas.

Table 1

The occurrence rate of ticks species of Rhipicephalus genus in domestic animals
Animals All Species of ticks

collected
ticks

Rhipicephalus Rhipicephalus Rhipicephalus bursa  Rhipicephalus

sanguineus turanicus annulatus
specimen % specimen % specimen % specimen %
680+0.9 452+0.8 16.4 201+0.5 7.3 0 0 27+0.2 0.10
48+0.2 37+0.2 13 6 0.2 5 02 0 0
caballus
150714 991+1.1 359 44507 161 28+0.2 1.0 43+02 15
480+0.8 355+(0.7 12.8 125+0.4 45 0 0 0 0
hircus
Canis lupus [REIGE08 39+0.2 14 7 0.2 0 0 0 0
familiaris
2761+1.9 1874+1.6 67.9 784+1.0 284 3302 12 70£03 2.5

The occurrence of R. sanguineus and R. turanicus species was observed in the flatland and mountain areas.
Only one female species was recorded in the mountain area where R. bursa species was studied. The species R.
annulatus was not observed in mountain and foothill areas.

According to the sex ratio of female and male individuals of total tick species collected from the landscapes,
the amount of females was high and made up 53.9% (Table 2).

Table 2
Distribution of the tick species of the genus Rhipicephalus according
to the landscapes of the Northeastern region of Uzbekistan
Species  of All flatland foothill mountain

ticks collected . - - - -
ticks speciem speciem speciem speciem specie
en en en en men

Rhipicephalu [REHES] . 270+2 337 311422 388 280+2.1 349 250+1.9 312 51409 6.4
s
sanguineus

FOIBIEEREN 192+1.7 239 87+1.2 109 105+1.3 131 96+1.2 119 82+l.1 102 14 17
S
turanicus

Rhipicephalu [ 11 6 0.7 8 04 3 0.4 5 0.6 1 0.1
s bursa

Rhipicephalu [REEIUS] 2.4 6 0.7 13 1.6 19+0.5 24 0 0 0 0
s annulatus

801+3.5 100  369+2.3 432+2.6 49.7 337+23 42 66+1 8.2

%

In our experiments, it was observed that the air temperature of 26-30°C is favorable for the development of tick
species Rhipicephalus. It was observed that female ticks in the imago stage feed for 3-7 days and then leave the body of
their host. In particular, it was noted that these ticks parasitize the ears and eyes of domestic animals in large numbers.

The morpho-biological characteristics of Rhipicephalus sanguineus species were studied. In particular, after R.
sanguineus female individuals were separated from the host's body, egg-laying processes began 5 days later in
laboratory conditions, and the duration was 9-14 days. It was observed that a female tick lays an average of 1400 eggs.
It was noted that the eggs were spherical and brown, and the hatching of the larvae took place between 23-27 days.
Hatched larvae were separated into male and female individuals under a microscope based on the chitin coating. It was
noted that female larvae are more numerous in terms of sex ratio. It was observed that the length of the body size of the
larvae is 0.5-0.8 mm and the snout is clearly visible from the shoulder (Fig. 3).
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PP TE X L

Figure 3. (a) male (b) female larvae of R. sanguineus species. 10x4.5 (NSZ(HDCE-X5N)

According to the results of the observations, it was observed that the fed larvae pass to the first stage of
nymphs. This can be explained by the fact that their body size is small, on average 1.3 - 2.5 mm, and their genitals are
underdeveloped, which differs from the adult stage. The nymph also passed through the night on stage 2-3 and it was
observed that the length of the imago stage female ticks averaged 4.5 - 10 mm. It was found that male ticks are smaller
than females, the average body size is 3-4 mm, the body is brown, and the upper part is covered with a chitin.

This chitin covers the entire body surface of the male and is called the dorsal shield. In females, the shield
covers only the front (shoulder) part of the body. This ensures that male ticks are different from females (Fig. 4).

Figure 4. R sanguineus in the imago stage (a) male, (b) female, (c) dorsal shield. 10x2 (NSZ(HDCE-X5N)

According to the results of the study, the shape of the adanal plates of R. sanguineus male individuals was
studied, and it was found that the front end was sharpened and the front part of the body was extended to the side. It was
observed that the back end of the adanal plates became blunt and thickened (Fig. 5). It was found that there is an
additional adanal plate on the side where the left and right adanal plates form a blunt [2].
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Figure 5. View of male adanal plates of R. sanguineus (a) front end,
(b) blunted part, (c) additioal adanal plate. 10x3 (NSZ(HDCE-X5N)

In addition, the appearance of the breathing holes (tracheas) in males is diverted to the dorsal area, and in
females it is oval, wider and larger than that of males (Fig. 6) [1].

Figure 6. External view of the respiratory opening of R. sanguineus (a) female, (b) male. 10x3 (NSZ(HDCE-X5N)

Discussion

In the conducted studies, it was observed that adult female R. sanguineus ticks feed from 5 to 21 days, and then
leave the body of the host. After that, the pre-period of egg laying began and lasted from 3 to 14 days. In the literature,
it is stated that female ticks lay eggs for an average of 16-18 days and lay 1500-4000 eggs [2, 6].

It was noted that the average body size of the hatched larvae is from 0.54 to 0.39 mm. The length of the body
of nymphs is from 1.14 to 1.30 mm, and differs from adults in that the genitals are not developed. Adult male ticks have
a body length of 3 mm. Females are slightly larger than males, reaching a length of 11.5 mm [9, 10].

The results of our research are generally consistent with the scientific data presented in the literature. Partial
differences in some morpho-biological indicators, the duration of egg-laying, the number of eggs, morphometric
measurements of larvae and nymph, can be explained by the natural and climatic conditions of the researched areas.

Conclusion

Species belonging to the Rhipicephalus genus, including R. sanguineus, R. turanicus, R. bursa, R. annulatus
were found in the northeastern region of Uzbekistan, and it was noted that they parasitize cattle, horses, sheep, goats,
and domestic dogs.

A total of 2,761 ticks belonging to the genus Rhipicephalus were collected from domestic animals, of which
67.9% were R. sanguineus, 28.4%- R. turanicus, 1.2%- R. bursa, and 2.5%- R. annulatus species. It was noted that R.
sanguineus is the dominant species, and it is found that it makes up 67.9% of the total infected ticks.

According to the distribution of the total ticks collected from the landscapes, it was noted that 49.7%
correspond to the flatland region, 42% to the foothill areas and 8.2% to the mountain regions.
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Mamepuan nocmynun 6 peoaxyuro 19.03.24

MOP®O-BUOJIOT'HYECKASA XAPAKTEPUCTUKA ®AYHbBI U JOMUHUPYIOLIIUX BU10B
KJIEIIER POJIA RHIPICEPHALUS CEBEPO-BOCTOUYHOI'O PETMOHA Y3BEKMCTAHA

P.K. I[Ianaomsl, AY. MHp336B32, HN.0. Dpkunos®
! loxtopanr, 2 PhD, crapmmit HaydHbI# COTPYIHHUK, ° IPEoIaBaTe b
L2 WuctutyT 300m0TNMN AKanemun Hayk PecyOonuku Y30ekucTaH, * HamaHraHCKHit roCyAapCTBEHHBI YHUBEPCUTET

Annomayun. Ommeueno, ymo y CenbCKOXo3aucmeennvix scusomuvix 8 Tawxenmckou u CulpoapbuHCcKoul
obnacmsax obuapycenvl 6uovl kKiewjeu Rhipicephalus sanguineus, R. turamicus, R. bursa, R. annulatus pooda
Rhipicephalus. B yvacmunocmu, 3apasicenHnocms domaunux sxcusomuvix cocmaesuna 31,8% y kpynnoeo poeamozo ckoma,
36,3% y nowaoetr, 61,3% y osey, 47,6% y ko3, 41,4% y cobak. Bvino ommeueno, umo Rhipicephalus sanguineus
npesocxooun no wucieHwocmu u cocmasenin  67,9% om obwezo uwucia cobpannvix Kieweu. HM3yuenvl
MopghobuorouYecKUe XapaKmepUCmuKy Imux Kieujell.

Knwoueswie cnosa: Rhipicephalus, krew, ruuunxa, numea, umazo, sapasicenue, domunanm.
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Technical sciences
TexHuyeckue HAYKHU

YK 621.396.96

YCJIOBUSI ®PAKTOPU3ALIMA IPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYPBI
CHUI'HAJIOB B KPYIIHO-AIIEPTYPHBIX ®A3SUPOBAHHBIX AHTEHHBIX PEHIETKAX

A.A. X0MeHKO0, KaHAUJAT TEXHUUYECKUX HayK, JOLICHT,
Cankr-IleTepOyprckuii rocyiapcTBEHHBIH YHHBEPCUTET a9POKOCMHUYIECKOT0 prudopocTpoeHus, Poccus

Annomayun. Paccmampueaiomces ocobennocmu  Qopmuposanus OuacpamMm HANPasieHHOCmu KpynHo-
anepmypHotl azuposannoll anmennol pewémru. Ilokazanvl yciosus gaxkmopusayuu npoOCmpaHcmeeHHo -6PEMeHHOU
CMPYKMYpol CUSHATIO8 8 AHMEHHbIX peulémKax maxkoz2o muna. Ilpusedenvt pacuémmuvie cOOMHOULEHUS.

Knroueevie cnoea: KpynHo-anepmypHas aHMeHHAs pewemKd, @akmopuzayus CcmpyKmypbl CUSHANO08,
ouazpamma HanpaeieHHoCmi.

B aktuBHBIX (a3upoBaHHBIX aHTEHHBIX pemeTkax (ADAP) zongupyromuil curHan QopMmupyercs u3
CYINEPIO3UIMN CUTHAJIOB, U3JTy4aeMbIX aKTHBHBIMH ITEPEAAIOIINMH MOIYJIIMH. 711 CHH(A3HOTO CI0XKEHHS CUT'HAJIOB B
3aJaHHOM HalpaBJICHWH, KaK Ha Hepeaady, Tak ¥ Ha MPHEM B KpyHHO-anepTypHbiX @AP HeoOX0oIUMO y4UTHIBATH
BPEMEHHOE 3ama3[blBaHUE BO30OYXICHHS IpHEMO-TIEpEeJalollUX MOAYyJeH, BeIWYMHA KOTOPOrO 3aBHCHUT OT
PAacIoNOKEHUS MOIYIICH OTHOCHTEIIBHO IIEHTPa aHTEHHBI M HampaBieHus (a3upoBanus iy4a [1, 2].

MaxcuManbHas BeJIMYMHA 3aa3/AbIBaHUs TS IPSIMOYTOJIBHOM alepTyphl ONIPEAeIIIeTCs] COOTHOIIEHUEM

1
At :E,/Df + D] cos %—emax , 1)

rme C - CKOpOCTb pacmpoCTpaHeHHs PagrdoOBOJIH, DX, Dy - pasmepsl anepTypsl DAP, emax

MAaKCHUMAJIbHBINA yIoJl OTKJIOHEHUS Jyda OT HOPMaJu K PELIETKE.
BpemeHHas cTpyKTypa CUTHaIA OLIEHUBAETCS IIUPHUHON MHKA aBTOKOPPEIALNOHHON (QyHKIUH:

—— HR ){ dr. )

\0)1

N3 conocrasnenwus (1) u (2) cnemyer, 4To MPH BHIOJIHEHUN HEPABEHCTBA
Top >> Al ®3)

BPEMCHHBIM 3ala3/IbIBAHUEM IIPpU B036y>KZ[€HI/II/I PpacKkpbiBa aHTCHHbI MOKHO npeHe6peqL.
B INPOTUBHOM cJiy4dae CJCAYET Y4YUTbIBATbL W BBOJAUTb BPEMCHHYIO 3a/ICPKKY B036y)KI[GHI/I$I Pa3JINIHBbIX
MOﬂyHCﬁ, KOTOpas OMnpeaAciaeTCss COOTHOLICHUEM

Aty = %\/(mdx)2 + (ndY)2 sind, )

rae M, N - Homep Moxyss B cTpoKe 1 CTOJIOLE, d X d y T lar permeTKH.

Tak kxak B KpynHo-amepTypHeIXx @AP umciao Momynell BEIHKO, TO IS peaNn3alldil yIPaBICHHUS TPYIIIHI
CMEXXHBIX MOAYJIEH 0OBENHSAIOTCS B IMTOJIPEUISTKH, pa3Mephl KOTOPBIX OTPEAEISIOTCS BHIIIOTHEHHEM ycnoBus (3), T.e.

© Xomenxko A.A. / Khomenko A.A., 2024
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1 .
T,y >> E\/(dex)z +(1,d, P sin 0. 6

rIe IX , |y - YHICJI0 aHTEHHBIX MOYJIEH B CTPOKAX M CTOIOAX MOIPEIICTKH.

BeIimonHeHNE 3TOTO YCIOBHA MO3BOMISAET (a3HpOBAaTh JIEMEHTHI MOAPENIETOK C ITOMOIIBIO (ha3oBparnaTencH, a
Jutsl (ha3UpOBaHMS BCETro IOJIOTHA aHTEHHBI HCIIOJIB3YIOTCSI MHOTOOTBOJHBIC JIMHUU 33ACPKKH MM PETUCTPHI CIBUTA
pu uQpoBoi peanuzanyu [3].

Bo Bpamaromuxcs ADAP B BepTHKambHOH IIIOCKOCTH (hopMHUpyeTcs Beep Jydel, a 0030p 1O a3uMyTy B
HIMPOKOM CEKTOpE OCYLIECTBISACTCI MEXaHHUYECKUM IIOBOPOTOM C COYETaHHEM JJIEKTPOHHOIO CKaHUPOBAHUS
(asoBparaTeIsIMU B y3KOM CEKTOpE.

B npuemHBIX MOIySX NMOAPEIIECTOK CUTHANBI IOCJIE YCHJICHHS B IIMPOKOM IOJIOCE YacTOT M pa3joXkKeHus B
KBazpaTypsl IpeoOpasytorcs B Lu}poByo ¢opMy, MOITOMY KOMIIEHCAIMs BPEMEHHOTO 3ala3iblBaHUs MEXIy
MOJIpeIIeTKaMy, aMIUIUTYAHOE B3BElIMBaHUE M (POPMHUPOBaHUE TPeOYeMOro 4HCIa JIyded pealn3yeTcs CUTHaJbHBIMU
nporeccopamu [3, 4].

Jns ynpomieHusl aHanu3a B JJbHEWIIEM II0JIaraeTcsi, 4TO 3ala3/bIBaHWE CHIHAla MEXAY IOApEHIeTKaMU
ycTpaHeHo, a npuemHas DAP umeer M+1 MOAYJNEH B CTpOKax H N+1 MoJIyneil B CTONOmAax, MpuYeM
JHUarpaMMbl HaIIpaBIEHHOCTH MOJYJNell Iupe pa3MepoB ceKTopa 0030pa.

YroObl OIpeAenTh MapaMeTpsl YNpaBiIeHUS (asHpoBaHWEM ILIOCKOTO PAcKphIBA, PACCMOTPHM CTPYKTYPY
MIPUHSTOTO NMPOCTPAHCTBEHHO-BPEMEHHOTO CHT'HAJIA OT TOUEYHOH IENH, HaXOAAIIEHCs B JaJbHEH 30HE HA PaCCTOSHUU

I' or nentpa packpeia B Touke (] ¢ koopaunaTamu ( Xq , yq , Zq ) (pucynku 1, 2).

3ama3/plBaHHE CUTHAJNA JI0 LIEHTPa pacKpbIBa PaBHO

1 5 2 22
tO:E\/xq +Yq + g -

B npomsBonbHOii Touke packpeiBa [ ¢ koopamHaTtamu ( X D yp , 0) 3ama3gpIBaHNEe OTHOCHTENFHO IEHTPa

OIIpEACIACTCA COOTHOMICHUCM !

t, =ty —At,,
Xq
At) = (x 0 —l(x cosa, + Y, COS ) 6
PT T2 2,2 et Ya |7 Xp CS AT Yp COSay ). ©
C\/Xg + Yq + 24 ,
q
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Pucynox 2. Cpepuueckas cucmema xoopounam
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Xq Yq
rie COSay = > > > COSx y = > > > - HANpaBIAIONME KOCHHYCHI
\/Xq+yq+zq \/Xq+yq+zq
Xq
pamnyca-sekropa [ = yq B Touky (], 3HaK At p 34BHCHT OT HAIIDABJICHUS! IPHXO/IA CUTHATIA.
Zq

Ecmu mon toukoit [) packpeiBa IOHMMaTh KOOpAMHATHI mpuemHoro moayns ®AP ¢ momepom [MN, To0

MIPUHSTHINA CUTHAT UMEET CIEAYIONIYIO CTPYKTYPY:

Spn (t—ty + At )= 2PU (t—t, + At exp(—ja, (t—t, + At ) =

. ()
=2PU (t-t, +At,, )exp(- ja, (t—to))exp(—j%(mdX cosa, +nd, cosay)j,

rae PC - Cp€aHAd MOIIHOCTD, U (t) - KOMIIJICKCHaA or1/16a}oma;1, OTpaKarouiasi 3aKOHbI aMHHHTy[[HOﬁ n

27C

dazoBoit mMomymsumM, (Mg - HeCyuias 4acroTa, A=— - pabodvasi JUIMHA BOJIHBI, ja)OAtmn - ¢dazoBoe
g
3ama3/pIBaHKe, IPEeACTaBICHHOE 3aBUCUMOCTBIO OT KOOPIUHAT IPUEMHOTO MOAYJIS.
Ecnu 3ama3znpiBaHMe KOMIUIEKCHOH —orubaromieid Atmn YCTPaHEHO COOTBETCTBYIOUICH 3aJEpKKOU B

MOJIpEeTIeTKAaX MOIYJIEH, TO CTPYKTypa CUrHaia (paKTOpu3yeTcst Ha IPOCTPAHCTBEHHYIO U BPEMEHHYIO COCTABIIIOLINE:

Smn (t _tO + Atmn): 2Pcu.(t _tO)EXp(_ ja’o(t _J[O))><

(8)
x exp| — j%z(mdxcoswX + ndyCOSay)

OTO mMO3BOJNAET OTIENHHO pEelIaTh 3ahayd ONTHMH3ALMM M MPAaKTHYECKOW pealn3aliii ajJrOpUTMOB
IIPOCTPAaHCTBEHHONW M BpeMeHHOH o0paboTku. B wactHocTH, M3 (7) cinemyer, 4yTo corjlacoBaHHasi IPOCTPAHCTBEHHAS
00paboTka MOXeT OBITh JoCTUTHYTa B npuemMHoi @AP myTem komneHcanuu ()a30BBIX COBHTOB B Ka)KAOM aHTEHHOM
MOJIyJIe, YIIPABISIEMOM TI0 CTPOKAM M CTOJIOLAM.

Takum 00pa3oM, IPOCTPAHCTBEHHAs CTPYKTypa IOJISl MaJafoniell BOJHEI B IIPOM3BOJIBHBI MOMEHT BPEMEHHU

CyIECTBOBaHHMS CUTHAIA TPEICTABIISETCS BEKTOPOM-CTPOKoi V H (ax,ay) pa3sMEpHOCTH (M +1)>< (N +1) c

KOMIIOHCHTaMU BUJa
27 :
Vi = exp(— jT(mdx cosa, +nd, cosa, )j =exp (— J(mTX +nT, )) )

M M N N
rie M=——,. ..,O,. cy—, N=——,.. .,0,. ..y, €CJIM HayaJIo0 KOOPAMHAT pa3MeLIeHO B LIEHTpe

2 2 2

2

*cosay, T, :Tycos%.

peueTky, TX =

N3 (9) cnemyer, 4to 1Isi CHH(A3HOTO CYMMHPOBAHHS KOMIIOHEHTOB CHWTHajda cO Bcex ayeMeHToB DAP

HE0O0X0oIuMO c(OpMUPOBATE BEKTOP-CTOIOEI] F amMITyAHO-(hazoBoro pacmpenenenuss (ADP) pasmepHOCTH

(M + 1) X (N + 1) C KOMIIOHEHTaMH
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I
_'mn ;
fon = 1 exp( j(meo + nTyo)), (10)
00
X 2md y

rae TXO = TCOS a0, TyO = CoOSa y0 - YUpaBIieMBie TapaMeTphl (bazupoBaHus

I mn
PELIETKH, OTIPEENSIONIME HATIPABIEHAE OKUIAEMOTO TIPUXO/IA CUTHANIA, | - KOMIIOHEHTBI BEKTOPA AMILTUTYIHOTO

00

B3BEIINBAHMNs, HOPMAJIN30BaHHbBIE K LIEHTpaIbHOMY dieMeHTy DPAP u onpenensroniye popMy j1yda U ypoBeHb OOKOBBIX
JICTIECTKOB.
Taxum 06pa3om, CTPYKTypa MPHHATOTO CUTHAJA ONPEAEIAETCS CKAISIPHBIM IPOU3BEICHUEM

Sy (tito:Tuo =T Tyo =Ty )= 2P Ut —to W HF =

. ) (11)
= 2Pcu(t _tO)G(TXO _TX!TyO _Ty)

e G(TXO —Tx,Tyo _Ty): ZZ%eXp(j(m(Txo _Tx)+ r](TyO _Ty )))
m n

ITpu TouHom (ha3upoBaHNM HA HAIIPaBJICHHE CUI'HAA TXO = Tx , TyO = Ty , IOTOMY

|
G(o,oy)zzzlﬂ. (12)
m n '00

MuoxuTennb G(TXO - TX ’TyO - Ty ) Ha3bIBAOT MHOXXUTECJIIEM KOM6I/IHI/IpOBaHI/I$I 1 OH OIIPCACIIACT KHI[ n

MPOCTPAHCTBEHHYIO U30UPATEIHHOCTH (IIUPUHY JTy4a).

Crporo roBopsi, jJuarpaMma HAMpaBICHHOCTH PEIICTKU SIBISIETCS MPOU3BEACHHEM MHOXHUTEIS PEUIETKH,
nojipenieTku U MoAyis. Ho mocneanue B cuiny cinaboil HanpaBIEHHOCTH HE BIHSIOT HAa BEIUYUHY CEKTOpa
CKaHMPOBAHUS, TIOATOMY OCHOBHbBIE XapaKTEPUCTUKU aHTeHHBI, Takue kak KHJI, mmpuna nyya u YBJI onpenenstores
MHOXHUTECIEM KOM6I/IHI/IpOBaHI/I$[.

Ecmu kaxnas ctpoka anemeHToB @ AP XapakrepuszyeTcs OJHUM M TeM K€ aMIUIMTYJHBIM paclpeesieHHeM (¢
TOYHOCTBIO 10 MaciTada), T.€. CIpaBeIJIMBO COOTHOIIEHUE

[ |
mn _ On ’ (13)
ImO IOO

TO MHOXKHTEJIb KOMOMHHPOBAHUS (aKTOPH3YeTCs:

G(Tyo ~ Ty, Tyo =Ty )= G(Tyo ~ T, )G(Ty0 — T, )=
=Y Inexp(im(T,o - TV 1, exp(in(Tyo - T, ) 1)
m n

ImO IOn
rae | m="7 | n = T - aMIUINTY/HBIE PACIpPE/ICICHHs B CTPOKaX U CTOJIOTAX.
IOO IOO
q)aKTOpI/BaHI/ISI MHOXHUTEIIA KOM61/IHI/IpOBaHI/I$I TO3BOJIACT pCain30BaTh PA3JIMYHBIC IMMPOTpPaMMbl YIIPpABJICHUA
(1)a3PIpOBaHI/I€M CTpOK H CTOJ‘I6IIOB DAP npu yCJI0BUU HHHeﬁHOFO N3MCHCHUA (1)3130301"0 cABUTa IO CTPOKaM H
CTOJ'I6HaM KaK 3aBUCUMOI'0, TaK U HE3aBUCHUMOT'O.
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Mamepuan nocmynun  pedaxyuro 04.04.24
CONDITIONS FOR FACTORIZATION OF SPACE-TIME STRUCTURE
OF SIGNALS IN LARGE-APERTURE PHASED ANTENNA ARRAYS

A.A. Khomenko, Candidate of Technical Sciences, Associate Professor,
St. Petersburg State University of Aerospace Instrumentation, Russia

Abstract. Peculiarities of the formation of radiation patterns of a large-aperture phased antenna array are
considered. The conditions for factorization of the space-time structure of signals in antenna arrays of this type are
shown. Calculated ratios are given.

Keywords: large-aperture antenna array, signal structure factorization, radiation pattern.
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Agricultural sciences
CesIbCKOXO0351HiCTBEHHbIE HAYKHU

YAK 639.512

OIIBIT UCKYCCTBEHHOI'O BBIPAIIIMBAHUSI TUTAHTCKOM ITIPECHOBOTHOM
KPEBETKHN (MACROBRACHIUM ROSENBERGII) B Y3B

AlT. Almzpymalcl, A.H. OpblHﬁeKOBaZ, K.H. Cb13abikoB’
L Mmaructpaat HAO, 3 IIOLIEHT, K.B.H. HAO
13 «Kasaxckwuit arpOTEeXHUIECKHID» HCCIIeoBaTeNbCKuil yHIBEepcuTeT M. C. Ceiidymmna», Kazaxcran

Annomayun. Hayuno-uccnedogamenvckas paboma no UCKYCCMBEHHOMY GbIPAUWUBAHUIO NPECHOBOOHOU
KpesemKku NpoGoOUIACh 6 HAYYHO-UCCe008amenbckom —yenmpe «Poibnoe  xossiicmeoy HAO  «Kaszaxckuil
azpomexnuueckuil uccreoosamensckuii ynusepcumem um. C. Ceiugpynuna. Lenwv u 3a0auu. Llens nawux ucciedosanuii
— ompabomKa MexHOI0SUYECKUX NPUEMOS BbIPAUWUBAHUS NPECHOB0OHOU KpeeemKku 8 ycaosusx Y3B. /s docmuoicenus
nocmasienHou yeau ovliu onpedeiienvl ciedyiowue sadawu. 1. Paspabomams KOHCMPYKYUIO yCmMpoucmea 3aMKHymo2o
6000CHaDINCeHUs ONid  GbIpAWUBAHUSL  KpesemoK, 2. Anpobupoeanue OUOMEXHUYECKUX NPUEMO8 BbIPAUJUBAHUS
2UCAHMCKOU NPecHO800HOU Kpesemku 6 yciogusx Y3B. Ha ocrosanuu nposedeHHbIX UCCAed08aHull paspabomarvl
MexXHOoI02UYeCKUe Npuembl 8blpaUBaAHUs NPECHOBOOHOU KPeBemKU.

Knroueevie cnosa: dbacceiin, Y3B, npecnogoonas Kpesemxa, 60Cnpou3800Ccmeo.

BBeaenue

B cootBerctBuu ¢ manHbiMH PAO, Ha MO0 MHPOBOM aKBaKyJIbTypbl mHpuxoautcs Oonee 40% poiOHON
MPOJYKIUH, 3TO COCTaBIsieT 0KoJI0 60 MIIH. TOHH. B MUpOBOM coo001IecTBe CIIpoc Ha PHIOHYIO NPOJIYKIHIO €KETr0JHO
pacrer, B CB3M C ITHM BO3HHKAaeT HEOOXOJMMOCTh (POPMHPOBAHHMS YCTOMNYMBOI aKBaKyJIbTyphl M 3TO SIBISIETCS
MEPBOOYCPEIHON 3aqaueii B pa3BUTUH PBHIOHOTO X03siicTBa. ONHUM W3 NPHOPUTETHBIX PEIICHUN NaHHON 3amadu
SIBIIICTCA MCKYCCTBEHHOE pa3BelCHHE IIEHHBIX IPOMBICIOBBIX pPBIO M JpYrHX TuUApoOHOHTOB. OnxHuUM U3
IpeJcTaBUTeNIell O0OBEKTOB aKBaKyJIbTYpHI SBJSIETCS BOJHBIC WICHHCTOHOTHE, Cpelu KOTOPhIX OCOOBIM HHTepec
MIPEeACTaBISIOT KpeBeTkH [ 1, 2, 3, 4].

ITo nanabiM ®AO Tonbko B 2014 rogy MupoBast IPOIYyKU U KPEBETOK cocTaBuia 8.17 MIIH. TOHH, B TOM YHCIIE
BBIJIOB KPEBETOK COCTABMIJI OKOJO 3.5 MIJIH TOHH, @ MPOM3BOJCTBO B aKBaKyJIbType HOCTHTIO 4.5 MiuH. ToHH. O0mias
MHUPOBasi CTOMMOCTh TPOAYKIHMU KpeBeTok B 2014 romy cocrtaBuia 37.589 mupa$, B TOM duClie MPOHU3BEJCHHBIC B
akBakynbType 23.583 mupn$. B nocnenHue rojpl akBakyJIbTypa KPEBETOK Pa3BUBACTCS AUHAMHYHO, U YBEIMYHIACH B
MpOU3BOJCTBE Ha 37%, MpU 3TOM BBUIOB B €CTECTBEHHBIX Bojoemax yBenndwica Ha 12%. Bo BHYTpeHHHX Bojoemax
MIPEUMYIIECTBEHHO BBIPAIIMBAIOT THTAHTCKYIO IPECHOBOJHYIO KPEBETKY, BOCTOYHYIO WM SIMOHCKYIO KpEBETKY,
nHAnlCKas, 6aHaHOBas, BOCTOYHO-TONIyOass W KOpUdHEBas. B cTpaHax 10ro-BocTOYHON A3uu BeIpamuBaioTcs 84%
KOHTHHEHTAJIbHBIX KPEBETOK OCHOBHBIMU OOBEKTAMM BBIPAIIMBAHUS ABIISIOTCS TUIPOBAsi, TUTAHTCKAasl IPECHOBOIHAS U
BOCTOUHas KpeBeTku. B Poccuiickoii ®enepanuu NOPaKTUKYETCS BbIPAIUBAHUE TPOIMYECKUX TMIAHTCKUX
IIPECHOBOAHBIX KPEBETOK, ABISIOIIMMUCS OJNHHUM H3 PACHpPOCTPaHEHHBIX OOBEKTOB aKBaKyJIbTYpHl. CaMIbl TaHHOTO
BUJA JOCTUIarOT IIMHBI 326 MM u Maccor 250 m Oosee, camMKu mocturaror jiuHbl 283 cM. B menom B Poccuu
TEXHOJIOTHUS BBIPAIIMBAHUS THTAHTCKOW IPECHOBOTHON KpeBeTKH B OacceifHaX U mpynax paspaborana [1, 2, 3, 4].

B Kazaxcrane Takxke pa3paOaTbIBalOTCSI W BHEAPSAIOTCS TEXHOJOTHYECKHE TIPHEMBI BBIPALIMBAHMS
IIPECHOBOJHON KPEBETKH B IPYJOBBIX XO3sHCTBaX M OacceifHaX. AKTYyaJbHOCTh JJAHHOW PaOOTHI 3aKIIFOYAETCSl B TOM,
YTO aBTOpaMH OyIyT pa3paboTaHbl M anpoOHMpPOBaHBI OMOTEXHHYECKHE INPHUEMBI COJEPKaHHWS M BOCIIPOHM3BOJCTBA
TMT'aHTCKOI MPECHOBOJHON KPEBETKH B YCTAHOBKAX 3aMKHYTOT'O BOJOCHAOKEHHS, YTO JACT BO3MOXKHOCTH BHEJIPEHHS
JTAaHHBIX TEXHOJOTMYECKHUX IPOILECCOB TI0 BOCIPOM3BOJACTBY M BBIPAIMBAHUIO MMPECHOBOJHON TMTAaHTCKON KPEBETKH B
phIOOBOIHBIX X03siicTBax Pecnyommku Kazaxcran [5, 6, 7, §]

MaTepuajibl 1 MeTO/bI HCCAe0BAHUI

HayuHno-mccnenoBarensckas paboTa MO WCKYCCTBEHHOMY BBIPAIIMBAHHIO THUTAHTCKOW ITPECHOBOMHOIM
kpeserkn (Macrobrachium rosenbergii) mpoBomuiaace Ha 06ase HayYHO-HCCIEMOBATENBCKOTO IIEHTPA «PHIOHOTO
xo3siictBay  HAO  «Kaszaxckmii  ArporexHuueckuil MccnenoBarensckuii  yHuBepcurer um. C. Celidynunay.
MarepuanoM Uil HCCIENOBAHMS TOCIHYXWIM THUTAHTCKHE IPECHOBOJHBIE KpeBeTKH. Jlnsg  mpoBeneHus
HCCIIE0BATEIbCKUX pabOT NMPHUMEHSIIN 3JIEKTPOHHBIE BECHI, MEPHbIE JIMHEHKH, (oToanmaparsl ¥ Ap. 000pyJOBaHHUE.
JUist  mpoBeneHMS MPOEKTUPOBAHUS yCTAHOBOK 3aMKHYTOT'O BOJOCHAOXEHWs Ui  BBIPAalMBaHHUS KpPEBETOK

© Anppymak A.I'., Opsra6GexoBa A.H., Ceiasikos K.H. / Andrushchak A.G., Orynbekova A.N., Syzdykov K.N., 2024
33



ISSN 2311-2158. The Way of Science. 2024. Ne 4 (122).

UCroNb30Banu pekomenaanun «depMepckas KynbTypa», paspabdoranseie C.B. TTonomapesbiM, JI.IO. JlarytkuHoii,
N.YO. Kupeesoit (MunncrepctBo censckoro xo3siictea PO, ®I'VIT «'BL] Muncensxo3a Poccun» Mocksa 2007t.).
ITonbop obopymoBaHMA MPOBOAMICS COTIACHO pekoMmeHaanuu «depmepckas KyIbTypa», C yIeTOM HX TEXHHIECKHX
XapaKTEPUCTHK.

Pucynok 1. [lpechogoonas eueanmckas kpesemxa Pozenbepea

Pe3yabraTsl ucciieqoBanus

1. Pa3paGoTaTh KOHCTPYKIMIO YCTPOHCTBA 3aMKHYTOI'0 BOAOCHA0KEeHHUS 1151 BHIPAIMBAHUS KPEBETOK

ABTopamu mipearaeTcsi KOHCTpyKIusS Y3B s BeIpammBaHust kpeBeTok Po3enOepra. B cocraB ycraHOBKH
BXOJIAT:

Moynu s BBIPAIIUBAHUS KPEBETOK; MMPEICTABISIONIAE COOOH, CTONKY B BHJIE IIECTH €MKOCTEH, CABOCHHBIX
MEXIy COOOH, MPSIMOYTOJbHONH (DOPMBI, BBITOJHEHHBIX W3 MOJHUIPONUICHA M Pa3MEUICHHBIX Ha TPEX YPOBHAX
Metaokapkaca (PucyHok 2). Moayns aBTOHOMEH MOJTHOCTHIO, HO TIO3BOJISIET BKIIOYUTH HEOTPAHUICHHOE KOJIMUYECTBO
JTOTIOJTHUTEBHBIX MOAYJICH C MOJKIIOUCHHEM OO0OPYAOBaHMs BOJOOYHMCTKA M BOIOMOArOTOBKH. Moaymu Y3B
CKOHCTPYUPOBAHBI TAKMM 00pa30M, 4TOObI 0OCTY)KUBAHUE M YXOJ ObUIM MUHHUMAJIbHBIMH. Y YUTHIBASI aBTOMATUYCCKYIO
paboTy CHCTEMBI HUPKYJSIIHU, €€ TeXHHYSCKOE OOCIYKHBAHHE CBOIUTCS TOJBKO K IMEPHOIHMYSCKOMY BH3YaJIbHOMY
KOHTPOIIIO.

¥Y3B obopynosaHo:

1. IMPKYJISMOHHBIM HACOCOM C TpeMs pexnmamu pabots (230B, max72 Br);

2. Y®-nammoii (230B, 5 Bt); Bomonarpesarenem (230 B, 300 Br);

O6mas motpednsiemMast MOITHOCTE Y 3B cocrasisieT okono 700 Br.

Croumocts Moayns 1 443 000 tenre.

JomonauTtensHOEe 000pyI0BaHKE: 1. KOMIpeccop; 2. 3aOpHBIH 3JIEKTPOMAarHUTHBIHN KJIAllaH ¢ TAHMEPOM.

Pasmepsr moayisi: 4000x750x1800 (x /11 /B).
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Pucynox 2. Jlomku-6acceiinvl na memaniokapkace 015 8blpawu8aHUs Kpeeemox

3-it ypoBens: 1990 x 740 x 350 — 2 mit.

2-it ypoens: 1990 x 700 x 350 — 2 mt.

1-it yposenn: 1990 x 700 x 350 — 2 mr.

ABTOpaMH MpEACTAaBISIETCSl CXEMaTHYecKass MPOEKLHUS YCTAaHOBKM 3aMKHYTOTO BOZOCHAOXKEHHS JIs
BBIPALMBAaHHUS TPECHOBOJHON KpPEBETKM, COCTOSMIAsi M3 OCHOBHBIX KOMIIOHEHTOB: OacceiHoB, OuoduibTpa,
MEXaHU4YeCKOTro (HUIIBTPa, HAKOTTUTEIIS.

Ha pucynke 3 npencrasieHa cxeMa YCTaHOBKM 3aMKHYTOT'O BOJOCHAOXEHUsI [UIsl BHIPAIIMBAHUS TUTAHTCKOW
MPECHOBOJAHON KPEBETKH.

Pucynok 3. Cxema Y3B juis1 BeIpaliMBaHus TUTAHTCKOM [TPECHOBOIHOM KPEBETKH.

Pucyrnok 3. Yempoiicmeo 3amkHymozo 6000CHaby cenus 05t 8blpAWUBAHUS 2ULAHMCKOU NPECHOBOOHOU KPeBEMmKIL:
1 — naxonumensv b6ax; 2 — sooonazpesamens, 3 — buoguremp, 4 — mexanuveckuil punomp, 5 — bax omemounux; 6 — 6acceiinsi

WMes muiommans Kaxaoro oacceiina 1,5 M% B COOTBETCTBHH C HOpPMAaTUBaMU MOCAJKU KPEBETOK, MOXHO
pasmecTuTh B 6 OacceifHax 495 ITyK TOBapHOIl NpeCcHOBOJHOHW KpeBeTKH (M3 pacyera 55 /™ IIpY HAIUYUH
cyOcTpara).

B nmaHHOM NpoeKkTe aBTOpaMu IMpeJyIaraeTcsl pa3MeCTUTh B HMEIOMUXCs mectu OacceiHax 300 mT TOBapHOM
MIPECHOBOJHOM KPEBETKH, TaK KaK HAa HAYaJIbHOM 3Tale IMpecieIyeTcs Ielb MX Pa3BeIeHHUS W MOJIYYCHHS MOJIOIH
KpeBeToK. B kauecTBe cyOcTpara OyayT UCIIOJIB30BATHCS OOPE3KH IUTACTHKOBBIX TPYO, KPYIHBIN pEe4HON rpaBuil.
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Pucynok 4. Tosapras npecHO800HAs KpesemKa

Jisi  IOTIOTHUTENIBHOTO — PEeryJIMpOBaHMsl TEIUIOOOMEHa B KaxIoM OacceliHe OyqyT YCTaHOBJIEHBI
TEPMOPETYJIATOPHI.

2. Anpo6upoBaHue OHOTEXHHYECKHX MPHEMOB BHIPALIIMBAHMS T'HTAHTCKOI MPECHOBOIHOI KPEeBETKH B
ycaosusx Y3B

OObexT: ['nrantckas mpecHoBoAHas KpeBeTka (Macrobrachium rosenbergii)

Hukn BeIpamuBaHus: 5-6 Mecsien

Bonmoemsr: mrodoro thmna

[IpeanoyTnTensHO: aKBapUYMBI I OACCEHHBI 10 CTAANH MOCTIIMYNHKH, J1aJiee — IPY/IbI

Bopa: conénas u npecHas

Kopma: 30011aHKTOH, *KHBOTHAsI U pacTUTENbHAs MHUINA, TPAHYIUPOBAHHBIE KOpPMa C BBICOKHM COJIEp KaHHUEM
Oenka

TeMnepaTypHEIi pexxumM: ontuManbabii — 22 - 28°C, min - max — 13 - 36°C

ITapametpsr Boasr: pH: 6,5-8,5

IInoTHOCTH MOCANKU:

— NOCTAMYMHKA B nipynax: 2000 /v

— MoJob B ipynax: 20 /M’

[TonoBo3penocTs: 4-5 Mecs1EeB, CAMKH CO3PEBAIOT PaHbIIIE CAMIIOB

IInogoBuTocTh: 20-150 THIC. T (3-4 pa3a B TOx)

Bo3MOXHOCTh BBIpAIIMBaHMS B TOJUKYJIBTYype: C IUIAHKTOHOSJHBIMH W PAaCTHUTEIHHOSAHBIMH phlOaMu -
MIECTPBIM M OEJIBIM TOJICTOIOONKOM

Texnonozus evipaujueanus

Bechb TexHOTOrMYECKHHA MPOIIECC OXBAThIBAECT TPU OCHOBHBIX 3Tara:

Oran 1. 3pensIx caMIOB JAep’kKaT OTAEIBHO OT MOJOBO3PENBIX CaMOK M JpPYr OT Apyra — IO OJHOMY Ha
akBapuyM. HemaBHO MOIMHSABIIMX CaMOK CakaloT K camIly B akBapuyM (50-60 i), rae B TeueHne 24 4acoB MPOUCXOAUT
CIapuBaHME U OIUIOIOTBOPEHHE MKPHI, TIOCIIE Yero, CaMKy OTCa)XKMBAIOT B OTAEIBHBIN akBapuyM. Bo BpeMs pa3BUTHS
suy (He Oosiee TPEX HEZENb) CIIENyeT XOPOLIO adpUpoBaTh BOJY B akBapuyMme. Kak TOJBKO I[BET SIWI M3MEHHUTCS OT
OpaHXEBOTO JI0 CEpOro, B aKBAPUYM JOOABISIOT COJIEHOH BOJIBI, YTO CIIOCOOCTBYET JIyUIIEMY BBIKJIEBY JINUMHOK, IPU
3TOM TEMIIEpAaTypa BOJbI JOJDKHA COCTaBJIATH 26-28°C, conénocts — 12-14 %o. JIMYMHOK HAYMHAKOT KOPMUTb B
Bo3pacte 2-3 cyTok. B TeueHue nepBbIX 2 HeOeNb, KOPMIICHHE OCYLIECTBIISICTCS 3 pa3a B CYTKH, B ITOCIEIYIOIIHH
nepuox — 4 pasza gHéM n | pa3 Houblo. B kadecTBe KopMma BBICTYNAeT 300IUIAHKTOH, MEJKHE PakooOpasHbIe WU
Haymiu apremun. [lo Mepe pocra — nadHus, raMMapyc, IUKIION, KOPETpa, 3epPHOBBIE KPYIIbl, OBOIH, YEPBH, OBCSHBIC
XJIOMbsI, PHIOHBIH (api.

Oran 2. Ilocie TOro kak OCHOBHAas Macca JWYMHOK JOCTUTHET CTaJuM MeTamopdos3a, UX MEPEBOAAT B
HeboupImme pyabl Wwin 6acceitHbl. [lepen mepecaakoi THIMHKYA B TEYCHUN 6-8 4aCOB aKKIMMATH3UPYIOTCS K MPECHON
Boje. [lepeBoa Ha HMpECHYIO BOAY CTOMT OCYLIECTBIJIATH IJIABHO (KAlEIbHBIM ITyTEM WM PETYJSIPHONW MOJMEHHOH
MalbslXx 00beMOB Boabl). Ha gHe y CTEHOK mpyJga yKIagblBAalOT BETKM, IPaBHH, CTBOPKM MOJUIIOCKOB, JIHOO
HCKYCCTBEHHBIE YKPBITHS (CETKH, YEPENKH, TPYOKH, U T.HA.), B KOTOPBIX MPSIYYTCsS MONMHSBIINE 0coOH. [TocTnnanHOK
KopMsT 2-3 pasza JHEM, U OAWMH pa3 HOublo. OCHOBHOHM pallMOH: MEJKHE pakooOpa3Hble (IadHUs, LUKIION), CEYKH
3€pPHOBBIX KpyT, peIOHBINA (apm. PacTuTensHble KOpMa (OBOIIM, BOJOPOCIH, JIUCThs Ay0a) 3aaloTcs OJMH pa3 depes
Kaxaple nBa aHsA. Yepe3 2 Mecsia NMOCTIMYMHKM BBIPACTAIOT JUIMHHOM 5 CM M TOTOBBI K INEpEHOCY B OOJbIINE
BBIPOCTHBIE NTPY/IBL.

Oran 3. [nsg BBIpalIMBaHMS TOBAPHBIX KPEBETOK MHCIIOJIB3YIOT Kapbepbl, YEKH, MPPUTALIMOHHBIC KaHAJbI
mIomaso 0koo 400 M° u rimy6uHo# 30 cM, a Takxke npynas! mwiomaznasio 1000 M’ u riryouno#t 1-1,5 M. B kadectse
KOpMa Y BBIPALIMBAHUM TOBapHBIX KPEBETOK B BHIPOCTHBIX IPYAAX HCIIONB3YIOT MENKHX PaKooOpasHbIX, (apil u
MSICO COPHBIX pbIO, MOJUTFOCKOB, HACEKOMBIX, OTXOAbI OOC€H, BOJOPOCIH, BOAHBIE PACTEHHs, 3EPHOBBIC KPYIIBI.
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[TooBuHa parpioHa 3aJaéTcsl B YTPEHHUE Yachl, BTOpas TOJOBHHA — B TOCIe00eNeHHbIe. XOPOIUi pe3yabTaT JacT
METOJI C BHECEHHEM KyJIbTypHl HadHUM B M30BITOUHOM OOBeMe. MoJoap KpPeBETOK pasMepoM 5 cM um maccoit 1-2 T
nmocturaeT ToBapHO# Macchl 100 T 3a 5-6 MecsueB. 3a yeTHHI ce30H (3-4 Mecsa) MOXXHO HoOuThCs pesynbraTta 40-70
r. Takoe BEIpamBaHWE MOJIOAH KPEBETOK BO3MOKHO B MOJHKYJIBTYpE C IUITAHKTOHOSIHBIMUA W PACTHTEIBHOSIHBIMA
pBIOAMH — TIECTPHIM B OEIIBIM TOJICTOIOOMKOM.

Ha Bcex »Tamax BeIpamuBaHUS B €MKOCTSX [OJDKHBI IPHUCYTCTBOBAaTh HCKYCCTBEHHBIC VKPBITHSA, I
COXpaHEHHs1 0COOH B IEPUO/] IMHBKH.

HeoOxoaum cTporuii KOHTPOIJIb BO U30€KaHHE TTOMaAaHusl B BOJY JlaKe HE3HAYMTEILHOTO KOJIMYECTBA MEJIH.

Cyxue JUCThS HMHIUICKOTO MHHAANS CTUMYJIUPYIOT MMMYHHYIO CHCTEMY pPaKOOOPa3HBIX W SBIISIOTCS
MIPUPOJIHBIM aHTHCENTHKOM, MOBBIIIAs YCTONYMBOCTH JKUBOTHBIX K 3a00JicBaHHMSM (Ha BCEX 3TamaxX BbIPAIUBAHHS).
BMecTo nHIMICKOro MUH/AMS, MOKHO MCIIOJIB30BATh OMABIINE JIUCTHS 1y0a.

B3pocneie 0coOu OTKIIambBIBAIOT siflla B acTyapusix pek. Camku HepecTarcst 3-4 pa3a B roj, KaxIbslid pa3s
oTkiaapBas 10 120 TeIC. sHIl, KOTOPEIe pa30MBAIOTCS W OCTAIOTCS MPUKPEIICHHBIMA K CaMKe B TeueHue 19 cyTok mpu
TeMmIeparype 26-28°C. Ha JBEHAIIATHIHN 1eHb Pa3BUTHS OKpAcKa SUI] MCHACTCS OT OpaH)KEeBOU 1O MajeBoil. 3aTeM oHa
npuoOpeTaeT cephlif (CTANbHOWM) OTTEHOK, IIOCTE Yero HAYWHACTCS BBIKIEB JHUYMHOK. JlJii pa3sBUTHA JTHYHHOK
HEe00XO0gMMa BOIA COIEHOCTRIO 8-22 %.

C mepBbIX JKe JHEH KU3HU JTUYNHKU aKTHBHO TUIABAIOT, IIPEOOJICBAs CHIIBHBIC TCUCHHS, OJIarogaps 4eMy OHH
ITIOBOJIGHO OBICTPO OITyCKAKOTCS B PAMOHBI C MOAXOAIIEH coneHocThI0. CHavana TMIMHKY MUTAIOTCS 300IIAHKTOHOM U
JIETPUTOM YKMBOTHOTO M PACTUTEIILHOTO MPOUCXOXKIEHUS, a 3aTeM OeHTOCOM. 3a 35-55 CcyTOK JTUYMHKH NpoXoasT 12
cTanuil pa3BUTHs, MPEBpAIasiCh B MOJOIb, KOTOpas NMEPEXOJUT K JOHHOMY 0Opa3y >KM3HH, NHUTAeTCAd IETPUTOM U
KUBOTHOM MHIIEH, a MPH HEJOCTaTKe KOpMa MOXET MOoeJaTh CBOMX copoandei. Mosonp JUHAET KaxkIble 5-6 CYyTOK,
uMest JJIUHY 5-6 ¢cM 1 Maccy okouio 5 T. HekoTopeie 0coOu OT MecTa poxacHus ynansroTces Oonee ueM Ha 60 kM. [lpu
ONTUMAJIBHBIX YCIOBUSAX KPEBETKH CO3pPEBAIOT B BO3pacTe 6 MecsAlleB W HAaUMHAIOT MHUTPHUPOBATh BHHU3 IO PYYbIO,
BXOJIAT IJISl Pa3MHOXKCHHS B 3CTyapHH.

Jnst onHOW mapel NPOU3BOAMUTENEH HOCTATOYHO EMKOCTH BMECTUMOCTBIO 60 1. 3penblX CaMLOB COJEPKaT
OTIENFHO OT CAMOK U APYT OT IPYyTa, IX MOKHO COJIEPKaTh M BCEX BMECTE, B OTHOW EMKOCTH, OJTHAKO IIPH TIOSBICHUN
JMUHSIOMUX 0co0el Bo M30ekaHWe KaHHUOAIM3Ma CaMIIOB HEOOXOAWMO OTCaXKHBATh Ha 2-3 4 (IIOKa HE OKPEMHYT
XUTUHOBEIE TOKPOBHI). CaMOK, HETaBHO MOJMHSBIINX, CAXAIOT K CaMIy, T1¢ B TeUeHHE 24 9 MPOUCXOAIT ClIapUBAHHE U
OIUIOJJOTBOPEHHE MKpPHL. BO Bpems pa3BUTHA SHUI] CICIyeT adpHPOBATh BOAY B HepecTOBHKE. Kak TONBKO IBET SUI]
HU3MEHUTCS OT OPaH)XKEBOTO JI0 CEporo, B EMKOCTh J00ABISIOT 5 % MOPCKOW BOJIBI, YTO CIIOCOOCTBYET JydLIEMY
BBIK/IEBY IHUMHOK. ONTHMaIbHas Temmeparypa Boasl 26-28°C, pH-7-8, comenocts 12-14 %.. Boxy moctosHHO
APUPYIOT U YACTUYHO MEHsI0T Kaxble 10 cyTku. Boaa He A0KHA cofiepKaTh XJiopa.

JIMuMHOK HAUYMHAIOT KOPMHUTH B Bo3pacTe 2-3 cyToK. B TeueHune nepBrIx 2 HeJenb UX KOPMST 3 pa3a B CYTKH, B
MOCNIEAYIOMUKA TEPUO/ BBIpAIIMBaHUA KOpPM JaaloT 4 pa3a mHeM U 1 pa3 Houblo. X KOPMAT IUTAHKTOHHBIMH
pakooOpa3HBIMH WM HaymumsMu apteMud. Ha 60 ThIC. TUUMHOK €XEIHEBHO B T€UCHHE NEPBBHIX 3-4 CYTOK JAOT U3
YailHOM JIOXKKHU SIML apTeMUH, a B TeueHue nocieayomux 30 cyTok BblpamiuBaHus 1,5 yallHOM JIOKKU SIML] apTEMHH.
KopMoMm 151 THIHHOK MOXKET CITY>KUTh MSICO PBIO U paKoOOpa3HBIX, BAPCHBIC pacTepThIC SHIA, SUYHBIN, TAIITET ¥ HUKPa
COpHBIX pb10. KopM BapsT, MpOTHPAIOT Yepe3 CETKY C ONPEIeIeHHBIM pa3MEpoOM siUeH U CKapMIIMBAIOT JIMYHHKaM. UKpy
COpPHBIX PBIO OCBOOOXKHAIOT OT IUICHKH, HECKOJBKO pa3 MIPOMEBIBAIOT B YHCTOH BOJE, a 3aTeM MEIKYI HKpPY
CKapMITHBAIOT MIIAAIINM, a KPYITHYIO HKpPY CTapIIAM BO3PACTHBIM TPYMIIaM JTHYWHOK. JHEBHOH pamMOH COCTABIIET
0ko0310 30 % Macchl JINYUHOK.

JlmuuHKY yacTo 0OJCI0T IPUOKOBBIMH 3a00JIeBaHUAMHU. XOPOIIUM CPEICTBOM ATl OOpHOBI ¢ 3a00IeBaHUAMH
SIBIISICTCS [IECTUYACOBasi 00pabOTKa JIMYMHOK pacTBOpaMu ManaxutoBoil 3enenu (0,2 mr/m) u cymsbara menu (0,4
Mr/1T).

[Tocie TOoro kak OCHOBHasi Macca JMYMHOK JIOCTHTHET CTaJuu MeTamopdo3sa, ux nepeBoasr B Y3B. Ilepen
nepecasikoil HOCTINYHUHKY, B TeUueHHe 6-8 4 aKKIMMaTH3UPYIOTCA K IIPecHO Boae. PacTutenbHble KopMa 3a/1al0T OJIUH
pa3 depe3 KaKabple JBa JTHS.

B kauectBe kKopMa (IIpH BEIPAIIMBAHIH TOBAPHBIX KPEBETOK B OOJBIINX BEIPOCTHBIX MPYJaX HCIOIB3YIOT MSCO
COpPHBIX pBIO, MOJUTIOCKOB, 3CMIITHBIX YEpBEH, MACHBIE W PBIOHBIE OTXOJBI, HACEKOMBIX, KYKOJIKY TYTOBOTO
LIEJKONps/Ia, IpoOIeHbIi puc, 0TX0abl GpyKToB. CyTOUHBIN MHIIEBON PAIMOH COCTOUT Ha 75 % M3 UCKYyCCTBEHHOTO U
Ha 25 % w3 ecrecTBeHHOro KopMma M coctaBisieT 50 % oOmeld Maccel KpeBeTOK. [looBHHA panuoHa 3amaeTcst B
YTpEHHHE Yachl, BTOpas MOJOBHHA — B MocieoOeneHHble. KopMa pacKIIafbIBalOT HAa KOPMYIIKH, KOTOPBIE Pa3MEIatoT
BJIOJH 00enx CTOpOH mpynaa. Ha Menmkmx MecTax co3maloT yOeKHIma il JIMHSIOMNX 0Co0ed M3 BETOK, Yeperullsl,
paKoOBHH.

KpeBeTkn 49yBCTBHTENBHBI K HEJIOCTATKY PACTBOPEHHOTO B BOJE KHCIOPOJA, ITO3TOMY KOHTPOJIb 3a €ro
coJiepKaHneM He0OX0AUMO ITPOBOIUTH PETYIISIPHO.

[Ipu onTUMaNBHBIX YCIOBUAX BBIpAIIMBaHHUS MOJOIb KPEBETOK pa3MepoM 5 c¢M M Maccoil 1-2 r mocturaet
ToBapHOi Macchl 100 r 3a 5-6 MecsIeB, 9YTO TIO3BOJISET B YCIOBHSIX TPOITUKOB TIOJy4YaTh IBA YPOKasi B TO/I.

BriBoabl

Ha ocHoBanum BbImensnoxxkeHHoro cuexyer: 1. Ilpu ¢dopmupoBaHMu MOAYNS YCTAaHOBKH 3aMKHYTOTO
BOJIOCHA0KEHUI JJIs BBIPAIMBAHUS KPEBETOK HEOOXOIUMO YUHUTHIBATH KOHCTPYKIHIO €MKOCTH OacceiHOB, BKIFOYAsS
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aBTOHOMHYIO CHCTEMY ITUPKYJISIIUN BOJBI 00IIass TOTPEOHOCTh AIIEKTPOIHEPTUN cocTaBisieT nopsaka 700BT, pazmepsl
MOJIyJIsl YUYUTHIBATH B 3aBUCUMOCTH OT IUIOTHOCTH TOCAJKH U pazmepa. [yt 6acCeifHOB MCHOIB30BATh MMOIUITPOIIMICH.
2. TexHomorus BBIPAIIMBAHHUS TUTAHTCKOW MPECHOBOJAHOW KPEBETKH OCHOBBIBACTCS HA HCIOJBb30BAaHUU 3
TEXHOJIOTUYECKHUX ITAMOB OT COJEPKAHUS IPOU3BOIUTENEH 10 JIMUNHOK M BBIPAILMBAHHS TOBAPHOI KPEBETKH.
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THE EXPERIENCE OF ARTIFICIAL CULTIVATION OF GIANT FRESHWATER SHRIMP
(MACROBRACHIUM ROSENBERGII) IN THE RECIRCULATING AQUACULTURE SYSTEM

A.G. Andrushchak®, A.N. Orynbekova?, K.N. Syzdykov®
12 Master's student of the NAO, * Associate professor, PhD of the NAO
1% nKazakh Agrotechnical Research University named after S. Seifulin”, Kazakhstan

Abstract. The research work on artificial cultivation of freshwater shrimp was carried out at the scientific
research center "Fisheries" of the Kazakh Agrotechnical Research University named after S.Seifulin. Purpose and
objectives. The purpose of our research is to develop technological methods for growing freshwater shrimp in the
conditions of ultrasonic testing. To achieve this goal, the following tasks were defined: 1. To develop the design of a
closed water supply device for growing shrimp; 2. Testing of biotechnical techniques for growing giant freshwater
shrimp in the conditions of ultrasonic testing. Based on the conducted research, technological methods for growing
freshwater shrimp have been developed.

Keywords: pool, recirculating aquaculture system, freshwater shrimp, reproduction.
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SYSTEM DESCRIPTION OF MODELS OF THE OFFER

F.D. Kadyrkulova®, S.M. Uzbekova®
! Candidate of Philological Sciences, Professor of the Department of German,
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Bishkek State University named after K. Karasayev, Kyrgyzstan

Abstract. The article deals with the problem of interpretation of the system offer description models. We
analyzed the characteristics of the models' supply and use in the course of the interpretation of the various methods of
the analysis.

Keywords: semantics, research, collocation, unit, problem, associated.

The formulation of the question of the natural realization of sentences and the identification of hierarchical
relationships between diverse types of sentences, the role of lexical semantics in their construction, and several other
issues were a natural consequence of the transformation of types, or modes, of sentences into objects of linguistic
research. [Admoni V.G., M., 1968, p. 291].

The basic unit of the syntactic structure of any language is a sentence. The sentence occupies a special place
among the various types of phrases and dominates all these types. The complexity and multidimensional nature of the
proposal make it difficult to work out its definition. There are many definitions of this syntactic unit, to which more and
more new ones continue to be added.

An adequate definition should contain an indication of the generic affiliation of the phenomenon being
defined, and, at the same time, it should note those of the many inherent properties that determine the specifics of this
particular phenomenon, and thus make up its essence. V.G. Admoni in his work Introduction to the Syntax of the
Modern German Language" notes that "a sentence is a unit of speech communication — it forms an act of speech
communication, a message, expressing at the same time a complete thought. [Admoni V.G., M., 1955, p. 38].

At the same time, he argues that in each language a sentence receives its generalized typical form (or system
of forms). [Admoni V.G., M., 1955, p. 38]. Academician V.V.Vinogradov noted on the material of the Russian
language that studying the laws of speech construction, in which the self is realized, the meaning is expressed, grammar
usually puts the doctrine of the sentence in the basis of syntax™ [Vinogradov V.V. M., 1991, p. 217].

According to Degtyarev V.l.: The immediate reality of language, the form of its existence and development is
speech — internal and external, oral and written, organized according to the norms of this language, the purpose of
linearly alternating linguistic units, forming and expressing thoughts [Degtyarev V.I., 1995 p. 165]. If language is a
potentially stored system of sound and, accordingly, visual impressions and images imprinted in human consciousness,
and as signs, sign models of formulas, then speech is the material reality of such signs organized to express thoughts in
a sentence. Thus, the most important syntactic unit, the sentence, applies to both language and speech. Syntax studies
how this leading syntactic unit of speech is formed.

In modern syntactic studies devoted to the problems of a simple sentence, as well as in general works, the
tendency to typological study of a sentence, i.e. to a systematic, scientific-based identification and description of its
types or models, is becoming increasingly noticeable.

However, different types of sentences reflecting their multidimensional nature have always stood out in
classical syntax. So, according to their construction, the sentences were divided into two parts, one part, and simple, and
complex. The simple ones, in turn, were distinguished as non-widespread and widespread, and the complex ones -
composite and complex with their further subdivision on other grounds.

The grammatical structure of a sentence in German is in most cases characterized by ambiguity, i.e. the
presence of two members (compositions) in a sentence that are in a predicative relationship. The first of these terms,
determined by the second, bears the name of the subject, and the second of these terms, which is distributed by the first,
bears the name of the noun.

The sentence as a syntactic phenomenon in the Kyrgyz language is considered for the first time by A.Shabdan
uulu. He attempts to classify proposals without highlighting the relevant signs and criteria. According to the division of
the sentence members into main and related sentences [Shabdan uulu, 1931]. If the term concomitant is understood in
today's meaning as secondary sentences, i.e. subordinate clauses.
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Regarding the sentence and its varieties according to the purpose of the statement. T.Sopu uulu repeats
A.Shabdan uulu, but gives a full explanation and definition to the main members of the sentence. The presence or
absence of the main members of the proposal is given as a criterion for the allocation of simple non-widespread and
widespread proposals. [Sopu uulu, 1993].

A comparative study of languages unrelated to the genealogical side contributed to a deeper penetration of the
researchers' view into the grammatical structure of these languages.

The doctrine of the sentence is based on the dialectical unity of its categories, called logical division, actual
division, and syntactic division, which together form the functional basis of the sentence as a unit of living coherent
speech, acting as a means of communication. In this aspect, from the properties of a sentence, only its grammatical
organization and greater and lesser completeness of semantic content stand out, which can satisfy us only at the very
first stage of the study [A. Zhapar, 1992: p. 22].

The nature of the offer is multifaceted both in content and structure. Therefore, the urgent task of the doctrine
of the sentence is the need to illuminate its properties more deeply and broadly. At the center of the problem is the
establishment of a system of types, or models of supply, their structural foundations, boundaries, relationships, and
functional features.

The first typological classification of Kyrgyz language sentences by composition leads to the division of all
sentences into simple and complex ones. For example:

Bunmvu sxoropyryH TymryHyry xoropy [K. Zhainakov, 2001: p. 12].

Such sentences are simple in composition since they consist of words that function as members of a sentence,
or words that are not grammatically members of a sentence (interjections, addresses, introductory words).

The structural foundations of a simple sentence are determined by the qualitative level of those syntactic
categories that act as constituent parts. These syntactic categories are sentence members, major and minor, and words
are grammatically unrelated to sentence members. It is their relations that determine the diversity of the content and
types of a simple sentence, which are modified depending on the differences in the constituent parts and the
characteristics of their structure. For example:

Bup pagam 0ap Oarsr anteid, bup pagam 6ap kony anteia [K.Zhainakov, 2001: p. 62].

Such sentences are two-part sentences since both main members of the sentence are present in them.

Depending on the presence or absence of words that are not grammatically related to the members of the
sentence, and on the presence of one or two main members, as well as depending on the form and connections of words
that are components of simple sentences, several types of simple sentences are distinguished:

— nominative,

— generalized-personal,

— impersonal,

—incomplete,

— vaguely personal,

— sentences with homogeneous terms,

— with an appeal,

— interjections,

— introductory words,

— non-distributed,

— common, etc.

The typological characterization of a sentence is based on the qualitative characterization of its constituent
parts, which generates a huge variety of syntactic models of a sentence in any language.
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CHUCTEMHOE OIIMCAHUE MOJIEJIEN IIPENJIOXKEHUSA
(Ha MaTepHajie HEMELKOI0 U KbIPIbI3CKOI0 SI3bIKOB)

®.]1. Kagsipky.iosa®, C.M. Y36exona®
! xaHguaaT GuUIONTOrMYECKUX HAyK, Ipodeccop Kadeapsl HEMELKOTO S3HIKA,
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bumkekckuii rocynapctsenHbiil yauBepcuret uM. K. Kapacaea, Keipreizcran

Annomayus. B Oannoi cmamve paccmompenvl npooOiemvbl MOJIKOBAHUS CUCIEMHO20 ONUCAHUSL MOOeell
npeonodicenusi. Tlposeden ananuz xapaxmepHvlx 0cobenHocmel moodeneli npednodcenus. Mcnonvsosanvl pasnuyhvie
Memoobl aHAIU3d.
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CHUMBOJIMKA BO/JbI B HUKJIE CTE®AHA I'EOPTE «I"'OJl 1Y LLIW»

IO.T". KypuioB, kauanaat GUIoIOrHIecKuX HayK,
JIOLEHT KaeaApbl HEMELIKOTO S3bIKO3HAHUS (DUIIOJIOTHYEeCKOro (haKyibTeTa
Benopycckuii rocynapcTBeHHbIH yHUBepeuTeT (r. MuHCK), Pecniyonuka benapycs

Annomayusn. B cmamve pacemampueaemcst cumsonucmexuil yuxi «1'oo oywuy («Das Jahr der Seeley, 1898)
Hemeyroeo nosma Cmegana 'eopee (Stefan Anton George, 1868-1933). Lenvto uccaedosanus si8nsaemcsi svissiieHue
cneyupuKy cuMeoUKY 600bl 8 HA36AHHOM Yukae. [I0Ka3aHo, YMo CUMBOIbL «PEKA», «03ePO», «KOI00ey» U «1ebedby
CMAHOBIMCSL KOHYENMYAIbHO BAJCHBIMU OISl XAPAKMEPUCTIUKY CUMBOLUCHICKO20 NPOCMPAHCMEA «6800ay. Buvlisigneno
c80eobpasue YKA3aHHbIX CUMBOLO08 U UX COOMHECEHHOCb C YEeHMPATbHbIM cumeonom «Hesnaxomxay. Ilonyuennvie
pe3yibmamul MO2yn Oblmb UCHOIb308AHbL 05t OAbHEUULe20 U3YYEeHUsl HEMEYKOU TUMEPAmypbl U HOO20MOGKU HAYYHbIX
nocobuti no meopuecmsy Cmeghana I'eopee.

Knrwouesvie cnosa: cumson, 600a, pexa, He3HAKOMKA, 03epo, Koooey, 1e6edb, MpanCyeHOeHMHbILL.

Credan AntoHn I'eopre (Stefan Anton George, 12 urons 1868 r., bunren-na-Peiine — 4 nexadps 1933 r.,
Munycuo 6mm3 JlokapHo) — BbLaromuiics Hemeukuii moat pyoexa XIX—XX BB. u mepBoil momoBunsl XX B., B
TBOpYECTBE KOTOPOTO TIPEIOMMIMCH HYepThl CHMBOJIM3MA, HEOPOMAaHTHU3Ma, MMIIPECCHOHU3MaA, OSCTeTU3Ma U
roregacTuis. be3 TBopueckoro Hacienus I['eopre ClIoXHO NpPEACTaBUTh KApTHHY €BpOIEHCKOro aekagaHca U
MOJICpHU3MA, MO3TOMY (uiocod U KynbTypojor M. M. baxTuH Ha3Baa mo3Ta «OJHOM M3 KpyMHEHIIUX (QUryp
coBpeMeHHOH I'epmanum» u ormetmi cienytomee: «Tamant ['eopre upe3BeIMaiiHO BEIHK, €r0 HOBIIECTBA AaHBI B OUYEHb
NPOAYMaHHOH (OpMeE U MOITOMY YKOPEHHIIHCH. 113 I'eopre BHINIIH COBpEMEHHBIE 3KCIPECCHOHKUCTHI» [1, ¢. 293].

TBopuecTBo ['eopre HOCTATOYHO MOJHO M3Y4YEHO B HAYYHBIX TPYAAX 3apyOEKHBIX JINTEPATYpOBEIOB, CPEAN
kotopeix crout Beienuth K. JlaBuma (C. David), B. bpaynrapra (W. Braungart), D.Mopsuna (E. Morwitz),
T. Kapnayda, (T. Karlauf) u K. Kinyukepa (K. Kluncker). B 6enopycckom 1 pocCHICKOM JIMTEPATYPOBEACHUN MTOI3US
HEMELKOT0 CUMBOJIMCTA UCCIIE0BaHa HEAOCTATOYHO U Ha ypoBHE OoTAenbHBIX cTtateidl B. I'. Anmonu, H. C. I1aBnoBoi,
10. JI. I1BetkoBa, JI. M. Cerana, K. M. Azanosckoro, I'. B. Cunuino u npyrux y4dessix. Tem He MeHee, nupuky ['eopre
4acTO IEPEBOAMIM Ha PYCCKUU s3blK, Hampumep, B. M. Jleryuuii, H. I'. Ilmnsasckuii, B. U. Banos, B. . bprocos,
A. A. buck, C. D. Pagnos, B. I'. Kynpusuos, H. I1. Kan, A. A. HTeitn6epr, B. A. Uyaosckuii u C. A. JlutBak. D1uM U
00yCIIOBIICHa AKTYaJbHOCTh MOCH CTaThH.

IMostnueckmii mukn «ox aymwm» (Jahr der Seele, 1898) — Bepmnna pannero tBopuectsa C. I'eopre, rie
COCTOSIHMSI JyIIM yIOAOONSIOTCS CMEHE BpeMeH roja. B  IMKiIe M[poJODKAIoTCs TpaJuldd  HEMELKOH
«uaryp¢unocodekoit mupukuy (Naturlyrik / Gedankenlyrik), mpeacrasnennoii B mupuke @. I'. Kitomroka, U. B. T'éte,
®. Ténpaepmuna, M. hon Diixennopda U APYrHX BHLIAIONUIMXCA T03TOB. [10Ka3aTeqbHO M TO, YTO HA3BAHHE IMKIA
MEPEKIIMKACTCS ¢ 3aKIFOUUTENbHON cTpokoi anerun ['énpaepnuna «[lmau Menona o Juotume» (Menons Klagen um
Diotima): “Und von neuem ein Jahr unserer Seele beginnt” («/1 BHOBb HauMHAETCsI TOJ1 AYIIH Hamiei») [9, c. 83].

B moatnueckom mukie «l'ox aymmny» ocoboe BHUMaHWE IOAT YAENISET BOAHOW CTHXHHM — «yHHUBEPCATLHOMY
CHMBOJLY YUCTOTBI, IUNIOJOPOAMS U UCTOUHUKY caMol ®u3Hu» [3, c¢. 11]. Bo MHorux xynerypax 3anana u Bocrtoka 3ta
MHU(OJIOTHYECKass KOHCTAHTAa OJIMIETBOpsNIAa KaK OypHBI M HECKOHYaeMbI MOTOK OBITHS, TaK W MEIUTAaTHBHOE
MOTpy’XKeHHe B TIyOWHBl Aymu. BogHas amOuBasieHTHas CTHXHMS COOTHOCHJIACH C OeCKpailHUMHU TNPOCTOpaMH |
MIPUPOIHBIMY MPErPajaMy, OUNIIEHUEM U pa3pyIIeHHEM, POXKICHHEM H CMEPThIO.

I'eopre xuBONUCYeT peuHble JaHAIIAPTHl, CUMBOJ OBICTPOTEYHOCTH BPEMEHH, HEOOPAaTMMOCTH U BEYHOM
M3MEHYMBOCTU. B 3TOM mjiaHe OH CTaHOBHTCS MPOAOIDKATENIeM CIABHOW TPAJMIIUH: MO33US PEK SAPKO IPE/CTaBlIeHa B
HEMEIKOH TMOA3HH, B NEPBYI0 ouepenp y OnecTsammx O6apounsix nupukoB A. [pudmyca n I1. Pnemmunra, a takxe y
«1o3Ta no3toB» [4, c. 67] ®pugpuxa ['€npaepauHa, y KOTOPOro peka MpeBpallaeTcsi B CUMBOJ HEPA3pbIBHOM CBS3U
BpEMEH, NPUPOAHBIX U KYJIBTYPHBIX JIaHAIIA(TOB.

B nukne «'ox aymm» cUMBOI «peKa» Hepa3pbIBHO CBSI3aH ¢ TAMHCTBEHHON He3HakoMKOI, BeUHOH cITyTHHIEH
noata: “Und zum strom vereinigt laufen” [6, c. 32] («M k motoky BMecTe Oexatb» (30ech u danee nepegod moil. —
0. K)), “Wir standen hand in hand am strand” [6, c. 32] («MslI cTosutn Ha Gepery W Jepxanuch 3a pyku»). OHa
nomobna Ilpekpacnoit Jlame A. bnoka m HebGecnoit Ilapune B. ConoBbeBa, ee o00pa3 BocxomuT kK BeuHoi
Kencteennoctu U. B. I'ére u Lapumne-1llexune B muctuke Kab6ansl u cumBonu3upyer MupoByro Jlymry, HaMekas: Ha
chepy TpaHCIEHAEHTHOro. B CTHXOTBOpeHMHM «ABrycra meiiaromme ¢akens» (“Des erntemondes ungestime
flammen”) I'eopre mumiet: “Nach kurzer trennung schritten wir zusammen / Am alten flusse mit den neuen leiden” [6,
C. 91] («Ilocne KOpOTKOW pa3iaykm MBI BMecTe WM / Y CTapoil peKkd CO CTpaJaHueM HOBBIM»). Peka B
MIPOIMTHPOBAHHOM OTPBIBKE SBISETCS CBOCOOPa3HON KOHCTAHTOW: MOAT ONMMCHIBAET YEpeIy BCTPEY M PAacCTaBaHMH,
OJIHAKO MTOTOK OCTAETCsl HEM3MEHHBIM ¥ MapKUPYET BEYHBIN COI03 JIMPHUUECKOTO0 repost 1 HesHakoMKwH.

© Kypuos 10.T. / Kurilov Yu.G., 2024
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B 1pyrux CTHXOTBOPEHHAX PEKa CUMBOJIM3UPYET JABMXKEHHE, KOT/Ia, HapUMep, cibimurces npusbis: “Entflieht
auf leichten kahnen / Berauschten sonnenwelten” [6, c. 108] («Y1uibIBaiiTe Ha JIETKHX YelTHAX / YIIOCHHBIC CONHCYHBIC
MHpPBI»). Win B cTuxoTBopernn «Bosepamienue» (Ruckkehr) mapudaeckuit repoit pamoctao xoucrarupyet: “Ich fahre
heim auf reichem Kahne” [6, c. 62] («f mibIBy moMO# Ha 60TaTO YKPAIIEHHOM YeNIHE»). DTOT MyTh aCCOIMUPYETCS C
JIyXOBHBIM IIOMCKOM, KOTJla Fepoil CO3HATEIbHO MOKUIAET POAHBIE Kpasi, TaK Kak, o Mbiciu M. Xaiinerrepa, «He noma
HaXOIUTCS OyX, Y MCXOoAa, He y mcToka» [4, c. 193]. Ilocne moirmx CKWTaHHM, JMpUdecKoe «S» BO3Bpamaercs K
HCTOYHUKY MpeoOpakeHHbIM, TIe ero BeTpedaet aymra mupa: “Begriissen dich die wellenfrauen / Die ufer und der erste
stern” [6, c. 63] («IIpuBercTBYIOT TEOs1 MOpCKHE N1eBbl, / beper u nepBast 3Be3a»).

AHanu3upyeMblii CUMBOJI TaKKe COJCPKUT M HEraTHBHBIC CMBICIIOBBIE IUIacThl. Hampumep, mosBiseTcs
«4epHas pekay (“ein schwarzer fluss” [6, €. 114]) u «pactekaercs Ha GecuBeTHbIX monsix» (“die blichen felder spreitet”
[6, c. 114]). IIger BOABI U MpayHBI KOHTEKCT, KOTOPBIi YCHITHBACTCS HapeuneM “grabwarts” («mo mopore K MOTHIIE»),
CO3JIal0T acCOLMATUBHBIA aHTWYHBIA psia: AxepoH, Ctukc, XapoH. B JIpyroMm CTHUXOTBOpPEHHHM C IOKa3aTelbHBIM
Ha3BaHHeM “‘Langsame stunden {iberm fluss”» [6, €. 110] («MemneHHBIC Yachl HaJ PEKOI») MOSTHUECKAs PEabHOCTh
TOTPY’KaeTest B JieTapruieckuii con: “am eisigklaren tief-entschlafnen flusse” [6, €. 27] («y nTenstHON TPO3padHOil B
rmy0okoM cHe pekn»). Kak Mbl BUANM, B INPONMTHPOBAHHBIX OTPHIBKAX IOJYEPKHUBACTCS HE BEYHBIH COI03, a
pa3zeneHre Ha MHpP JKHBBIX M MEPTBBIX u 3a0BeHme. OmHako Ui aMOMBAJIEHTHOW HMPUPOIBI YKAa3aHHOTO CHMBOJIA
XapaKTepHO COCIUHEHHE ABMKEHUS M CTaTHMYHOCTH, IIO3TOMY IIPUPOIHAS MPErpana BCe K€ paspyIInTCs ¢ MPHXOA0M
Becubl: “Noch glimme ewig klarer freude funke” [6, €. 114] («M BCIBIXHET UCKpaA SICHOM PaJOCTH).

O3epo — emie OAWH CHMBOJ, BBIABICHHBIH B mukie «log aymwm». B mwudonornyeckux Tekcrax ozepa
CUUTAJIMCh MAarM4eCKUMH JIOKAIMIMH W YacTO OJIMIETBOPSUIM JKEHCKOe Hayayo. [loaToMy He ciydaiiHbl BCTpedu C
Hesnakomkoi#t mmenHo B 3Tux Mectax: “Unter biumen um den see / Schweben wir vereint uns freudend” [6, C. 64]
(«IToxm nepeBbsiMU BOKpYT 03epa, // PagocTHo coenuHeHHbIe, MBI Tapum»). O3epo 4acTo paccMaTpHBAIOCh KaK aHajIor
3epKajia, Ipu MOMOIIM KOTOPOI0 MOXKHO OBUIO YBHIETh HE TOJBKO CBOE OTpPa)KEHHE, HO OTOJIECKM WHOTO MHpA, 4TO
KOHIETITYaJJbHO BaXKHO JUISi CHMBOJIM3MA. [ eopre HCHONB3yeT IS0 YPOBHEH OBITHS U HAMEKAaeT Ha TPAHCLEH/ICHTHOE!
“der ungeheuer see” («HeoOBMaiiHOE [ykacaromee] o3zep»). MHTepecHO, 4TO mpumiaratenbHoe “‘ungeheuer” MoXHO
MIEPEBECTH KaK «HEOOBIYaMHBIN» M «yXKacaromui». B mepBoM cilydyae akIeHTHPYETCs TAMHCTBEHHOCTh 03€pa, KOTOpOe
MIOJTHOCTBIO BHJOM3MEHSETCS NIPU IOTPY)KEHUH U TIOSIBICHUH OMNIIO3UINN «IIOBEPXHOCTHOE / TIyOOKOe», «BHEIIHee /
BHyTpeHHee». Eciam BbIOpaTh BTOpPOH BapWaHT IIEpeBOJA, TOTZA O03€pO MOXKHO paccMaTpuBaTh B KadecTBe
CHMBOJIMYECKHUX BPaT B IIOTYCTOPOHHMH (3arpoOHBIiT) Mup, Kak ObUIO OMHMCaHO B OAHOM u3 MU(OB 0 J[MOHHKCE: MECTO
paspyLICHUs U CMEPTH, CO3UIAHUS 1 )KU3HH.

B ctuxotBopenusax «['oma mymm» GUrypupyeT BaxKHBIH CHMBOJ B mo33uu ['eopre: “am mauerbrunnen wasser
schopfen” [6, c. 18] («u3 KaMEHHOT0 KOJIO/Ia BOAY Yeprath»). Komoaen — HCTOYHUK (haHTa3HK U )KUBUTEILHOU CHJIBI:
“wir suchten ihnen reinen wasserquell” [6, C. 62] («MbI MCKanu il HUX [IIBETOB] UCTOYHHMK YUCTOW BOJBI»). DTOT
CHMBOJI TaK)X€ CBSI3aH C TAMHOW, KOTOPYIO TIBITAETCS pa3raiaTh JUPUUYECKUH repoil. Y O6mu3koro ['eopre aBCTpHUICKOTO
noata ['yro pon F'odhmaHcTanst Komozel BEICTymaeT MMeHHO B Takoii posu: “Der tiefe Brunnen weif3 es wohl [...]/ Und
redet’ irr und sang ein Lied — / Auf dessen dunklen Spiegel biickt / Sich einst ein Kind und wird entriickt” [8, c. 11]
(«[myOokuii xomozmen 3HaeT 370 [...] / W roBopmia G6e3ymMHO U mena mecHs / Hang ee TeMHBIM 3epKajioM OJHAXIBI
cxionsiercss /| PebeHok W ucueszaer»). TaiiHa Mupa, Kak, KCTaTH, M HasblBaeTcs crtuxoTBopenue — Weltgeheimnis,
COKpBITA B IIyOHMHE KOJIOAA B BUJE «0€3yMHOI» MEJIOANH, TOHATHOH nuib pedeHKy. [TokazaTenpHO, YTO HIMEHHO 3Ta
TeMa CTaHOBUTCS KJIIOYEBOW B caMOM M3BeCTHOM cTtuxoTBopeHuu ['eopre «Crnoo» (Das Wort), BxirtoueHHOTO 03TOM B
nocneanuii coopuuk «Hosoe IlapctBo» (Das Neue Reich, 1928). B sroM mo3gHeM IeaeBpe MOBECTBYETCS O
COKpOBHIIlE, HaWJeHHOM B Konoxaue. Jlupuueckuit repoit oOpamraercs k OormHe HopHe u mpocutr naTe ums
JIParolieHHOCTH, OJIHAKO Ta paBHOAymIHO oTBeuaer: “So0 schlaft hier nichts auf tiefem grund” [7, c. 135] («3mech B
riyouHe Huuero Het»). COKpOBHILE HE TOJNBKO OcTaeTcsi Oe3bIMSIHHBIM, HO M BoBce ucuesaet: “Kein ding sei wo das
wort gebricht” [7, c. 135] «/la He Oyzer Beuw TaM, rje cioa Het». Punocod M. Xaiinerrep, mpoaHaIM3uPOBABIIN
yKa3aHHOE CTUXOTBOPEHHUE, IMHIIET B 3TOM KOHTEKCTE 00 0C000# MUPOCO3UIAMONICH QYHKIIUH CJI0BA, OTPAKCHHOM eI1le
B OHOIIeHiCKUX TekcTaX: «JIump mMeromieecss B pacliopsHKCHAN CIIOBO HaJelseT Belb ObiTreM» [5, €. 303]. U umenHO
03T, HHTEPIPETUPYS CMBICIT TPAHCLEHICHTHBIX HAMEKOB, IPOM3HOCUT Maruueckoe CJI0BO, CO3/1aBasi MUP BOKPYT ceOs.

Jlebenp — emie oAMH CHMBOJI, BXOJSIIUA B CMBICIIOBOE I0JIe KOHIENTa «Boja». OOpa3s, mpeacTaBIeHHBIH B
aHTUYHOH MM(OJOTUU M T033MH, MOJOOWICS cuMBosMcTaM: Hampumep, C. Mannapme CpaBHHMBAeT C 3TOH NTHLECH
Wponuany, norpykeHHyI0 B caMOCO3€pLiaHue, a B CTHXOTBOpeHHH «JleOenb» KoHcTaTupyer OeTHOCTH S3bIKa IS
OTpaXXEHUsI 03apeHUil mosrta-scHoBuana: «bbutomy sebento Ha nenstHOW paBHMHE / IIpUMIOMHUIOCH B TOCKE, Kak
Hemoctano cui / EMy BocmeTh TOT Kpail, KOTOphId Tak MaHui, / Korjga B3omuia medanb HaJ 3UMHEIO ITYCTBIHEH
[2, c. 490]. B mukine 'eopre ects cremyronue crpoku: “Und von der insel moosgekronter steine / Verliess der schwan
das spiel des wasserfalls / Und legte in die kinderhand die feine / Die schmeichelnde den schlanken hals” [6, c. 40] («1
OT OCTpOBa KOPOHOBAaHHBIX MXOM kaMHel / [TokuHyn nebenp urpy Bomonana / M monoxun B pyky pebeHka TOHKYO //
Jlackarolryro H3SIIHYIO MIC0»). B NpOIMTHPOBAHHOM OTpPBHIBKE JieOeib CTAaHOBHTCS CHMBOJIOM I03Ta, KOTODPBIN
OTpelIaeTcs OT «BOJIONA/IA» KM3HU U IIBITACTCS HAWTH yMHUpOTBOpeHue. He ciydaliHO MosiBisieTcss CUMBOJ pebeHKa,
KOTOPBIH COOTHOCHTCS HE TOJILKO C HEBHMHHOCTBIO, HO M C TBOPYECTBOM, KaK 3TO OBUIO OTMEYEHO B 3HAMEHHUTOM
HHUIIIEAHCKOH Tpuaje pa3BUTHS «BEPOIIIOT — JIEB — PEOSHOK».
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Tlostruecknit twmkn «lom mymwm» — BepmuHa paHHed mo33um C. [eopre W KIACCHUECKHH MPUMED
CHMBOJIUCTCKOTO [MKJIA, B IIEHTPE KOTOPOTO HAXOAWTCA CHUMBOJI TaMHCTBEHHON HE3HAaKOMKH, OJMIETBOPSIOIIECH
Muposyto [dymnry. B nukie BeIsBICHB 00pa3bl, CBI3aHHBIE C CHMBOINYECKOH cepoil «Boa, SIBISIOMEHCS CHMBOIOM
JlyXOBHOHM M TBOPUYECKOH CHIBI, CIOCOOHOW MPUOOIIUTE JTUPHIECKOTO Teposi K «HCTOKY» JKHU3HH. B CTHXOTBOpEHMAX
I'eopre BomHas CTUXHS pPACKPBIBAETCS B CHMBOJIAX «peKa» (aMOMBaJICHTHOE HAdYano, KOTOPOE COOTBETCTBYET
CO3MIAHUIO W DPa3pyHICHHUIO, IBIDKCHUIO W 3a0BEHHIO), «03ep0o» (CHMBOINU3UPYET WIS YPOBHEH W IEPEeXOOB),
«konozen» (CHMBOJI BJIOXHOBEHHS M TaWHCTBEHHOTO ITOMCKA TPAHCLEHJCHTHBIX HAaMEKOB) M «iebeap» (CHMBOI
caMoco3eplanusl, HeBUHHOCTH U TBOPYECKUX 03aPEHHH).
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SYMBOLS OF WATER IN STEFAN GEORGE CYCLE "YEAR OF SOUL"

Yu.G. Kurilov, Candidate of Philological Sciences,
Associate Professor, Department of German Linguistics, Faculty of Philology
Belarusian State University (Minsk), Republic of Belarus

Abstract. The article examines the symbolist cycle "Year of the Soul" ("Das Jahr der Seele", 1898) by the
German poet Stefan George (Stefan Anton George, 1868-1933). The purpose of the study is to identify the specifics of
the symbolism of water in the named cycle. It is shown that the symbols "river”, "lake", "well" and "swan" become
conceptually important for characterizing the symbolist space "water". The originality of these symbols and their
correlation with the central symbol "Stranger" were revealed. The results obtained can be used to further study German
literature and prepare scientific guides on the work of Stefan George.

Keywords: symbol, water, river, a stranger, the lake, well, swan, transcendental.
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THE QUALITY OF SHORT INITAIL VOWELS OF THE ULANBAATAR DIALECT
OF THE KHALKHA MONGOLIAN

Tseveendorj Batdorj, Associate Professor
National University of Mongolia

Abstract. In this article, author will be investigated the qualities of the short initial vowels of the Ulaanbaatar
dialect of Khalkha Mongolian, adhere to the principles of acoustic phonetics.
Keywords: short initial vowels, acoustic quality, Khalkha Mongolian.

Introduction. The modern Ulaanbaatar dialect of Khalkha, which for political reasons has a prestige status in
Mongolia, has also developed into a distinct form of speech (Janhunen, 2012:9). Svantesson et al. (2005) explored the
acoustic characteristics of short vowels in the initial syllables of Khalkha Mongolian, identifying six such vowels.
Recent research conducted in 2022 by the present author expanded this inventory to ten short vowels in initial syllables
of Khalkha Mongolian words. However, subsequent acoustic investigations in 2023 revealed inaccuracies in our vowel
quality descriptions. Thus, this article aims to provide an accurate account of the acoustic attributes of the ten short
vowel sounds occurring at the onset of Khalkha Mongolian words.

Materials and Methods. Recordings were conducted by the author within a Ulaanbaatar recording studio in
May 2023, employing Cool Edit Pro 2 software. Primary recordings featured a male Khalkha speaker, Iderzorig
Purevsaikhan, aged 30, renowned as a voice actor. A native of Ulaanbaatar, Purevsaikhan contributed a corpus of words
and sentences illustrating various phonetic phenomena. The recordings underwent analysis using the Praat speech
analysis program, with graphical representations generated using the SMA4WIN software from Japan. Author’s
investigation adheres to the principles of acoustic phonetics in delineating the qualities of vowels within the
Ulaanbaatar dialect of Khalkha Mongolian.

Results. Our experimental studies reveal the presence of ten basic vowels in Khalkha Mongolian initial
syllables: [i, e, @, a, 9, e, 0, Y, 6, U]. These findings contribute to a nuanced understanding of the acoustic characteristics
that distinguish the short vowels in the Ulaanbaatar dialect of Khalkha Mongolian.The following table summarizes the
average formant frequencies of all ten vowels in each condition.

Table 1: Average formant frequency (Hz) for all three formants of the ten vowels

F1 F2 F3
[ | 352.3 20574 - 2754.6
e 409.0 1997.9 2578.8
® £ 669.0 17261 24716
a 801.9 1361.9 2416.4
) 6808 1090.8 24545
® 612.8 1351.0 2502.8
0 - 536.2 - 962.0 25724
Y 4853 1116.2 2485.6
) 4127 11647 - 2538.1
u 354.1 1017.8 2618.9

Overall, the formant frequencies of our subject tend to near to Svantesson et al. (2005) and our recent work
(2022). Based on the above-mentioned formant parameters, the acoustic space of the short vowel sound in the initial
syllables in the Khalkha Mongolian words was determined as follows.

© Tseveendorj Batdorj / L[3B3sunop:kuiia batnop:x, 2024
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Figure 1. Acoustic vowel space (F2 displayed horizontally, F1 vertically)

Discussion and Conclusion. These ten short vowel sounds in Khalkh Mongolian [i, e, &, a, o, ce, 0, Y, , U] can
be expressed in spoken language as the ten short vowel phonemes /i, e, @, a, o, ce, 0, Y, o, U/. Now, let's proceed to
discuss the qualities of these vowels below.

— [i] is a high front unrounded vowel.

— [e] is a high front unrounded vowel, according to Svantesson et al. (2005:6), auditory analysis as well as the
intuition of native speakers suggests that the short vowels written with the Cyrillic letters u <i> and » <e> (usually the
reflexes of Old Mongolian *i and *e) have merged to a vowel with the quality [i] in Ulaanbaatar Khalkha. According to
the results of our experiment, the acoustic space of the vowel sounds [i] and [e] overlaps to a large extent, which is
somewhat similar to the findings of the aforementioned researchers. However, presently, Ulaanbaatar's speech has yet to
produce a same vowel sound or phoneme. Therefore, we consider that there are two distinct sounds [i], [e] and
phonemes /i, /el.

— [e] is a near-low front unrounded vowel.

— [a] is a low central unrounded vowel. If we wish to define it more precisely, can express it as [e ~ 4].

— [o] is a low-mid back rounded vowel.

— [ee] is a low-mid front rounded vowel.

— [o] is a mid back rounded vowel. If we wish to define it more precisely, can express it as [o]. Recent
research conducted in 2022 by the present author described the vowel sound as a high-mid back rounded vowel.

— [e] is a high-mid central rounded vowel.

— [u] is a high back rounded vowel.
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KAYECTBO KPATKUX HAYAJIbHBIX ITTACHBIX YJIAHBATOPCKOI'O
I'OBOPA XAJIXA-MOHI'OJIBCKOI'O A3bIKA

Hpeadnpopxuniin baraop:x, noueHt
MOHTOIBbCKHI TOCYIapCTBEHHBIH YHUBEPCUTET

Armomauuﬂ. B Oaunnoii cmamve asmopom pacecmampuearomcs Kavecmea Kpamkux HA4AalbHblX ZHACHbIX

yﬂaH6amopCKozo 2080pa Xajixa-mMoH2O0JIbCKO20 A3blKA CO2NACHO NpUHyuUnam aKycmuquKoﬁ d)OHemuKu.
Knroueewie cnosa: KpamkKue HaudajlbHbvle 2lldCHble, dKycmuiecKue kaivecmea, XANIXA-MOH2ONbCKUIL S3bIK.
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PABBUTUE KPUTHUYECKOI'O MBIIVIEHUSA YYAIIIUXCA:
INPUMEHEHMUME OIIOPHBIX CXEM HA YPOKAX XUMUHN

H.B. UBaHoBa, MarucTp neJaroruky, y4uTeslb XUMHH,
Hazap6aes Unremekryansubie mkonsl (Ilerpomnasmosck), Kazaxcran

Annomayun. B cmamve aemop paccmampusaem pesyromamul Action Research no npumenenuio onopHwix
cXeM HA YPOKax Xumuu OJsi Pa3eumus Kpumuieckoeo Mmviulienus ydawuxcs. Onopuvie cxemvl Obliu COCMABIEHbI C
UCNONb308AHUEM BO3MONCHOCIIEU UHMEPAKMUBHOU OHAauH-00cku Miro. Pe3zynvmamel ankemupo8anus yuawuxcs
CBUOEMENbCIMBYION O NOLONCUMETLHOM IPheKxme npumMeHeHUs: ONOPHBIX CXEM.

Knrouesvie cnosa: xpumuueckoe mviuLienue, onopuvie cxemvl, Action Research, ounaiin-docxka Miro.

OpnHoll 3 BaKHEHIINX 3a7jay COBPEMEHHOM LIKOJIBI SIBJISETCS pa3BUTHE KPUTHUECKOTO MBIIUICHHS yJaIluxcs
[2]. OHM nOMKHBI yMeTh HAaXOAUTh M AHAIM3UPOBATH HEOOXOAMMYIO HMH(POPMAIMIO, YCTaHABJIMBATh MPHUYMHHO-
CJIC/ICTBEHHBIE CBSI3U MEX/Y Pa3IMUHBIMU SBICHUAMH U COOBITHAMH, (POPMYIHPOBATH BHIBOJBI M IPOBOJIUTH OLICHKY.
VYuutens MCHONB3YIOT pPa3IM4HbIE METOIBI M NMPHEMBI, 4TOOBI AocTHdb 3TOoi nenu. [IpoBenenne Action Research
MO3BOJISIET YCTAHOBUTH, KAaKWE METOAWYECKHEe TNpHEMBI OyayT Hambosee »(QQEKTHBHBI B [JaHHOM Kiacce B
IIpeAIaraéMbIX 00CTOSATENHCTBAX.

s mccnenoBanust aBTOpoM ObuTH BBIOpaHB! ydarmuecs 11-ro kmacca. XuMus ABISETCS OJHUM M3 CIOKHBIX
y4eOHBIX NPEMETOB U U3yUEeHHUE €€ BCETAa BBI3BIBACT 3aTPyAHEHUA. JlOMMOTHUTENBHAS CIIOKHOCTD COCTOUT B TOM, 4TO
oOydeHue BenETCs Ha HE POJHOM Ui CTApIIEKIACCHUKOB SI3bIKE — Ha aHriuickoM. CoryacHO y4eOHOH mporpaMmme Ha
yriryOneHHOe M3y4eHHE XMMHH OTBOAWTCS 6 4acoB B HeAeTr0. TakuM oOpa3oM, M3ydeHHE XUMHHU MPEAyCMaTpPHBACT
ocBoeHHEe 0ompIIoro 00béMa uHdGopmaluu. Takxke BEIOOP UMEHHO 3TOr0 Kjacca ObUT OOYCIIOBJICH TEM, YTO YUCHHKHU
MIMEJTH HEBBICOKHE PE3Y/IbTaThl MPEIBLIYIEX STAMOB OLCHUBAHMS (4ETBEPTHBIC OIEHKH, pe3yabratsi COP! 1 CO‘IZ).

CocTaBieHHE OINOPHBIX CXE€M M IPUMEHEHHE HX MpH HU3YyYeHHH XHMHU Haubojiee COOTBETCTBOBAJIO
BO3MOKHOCTSIM M HHTepecaM OOydaloImMXcs, TaK Kak IO TUITy BOCHPHUATHA HHGpOpManuu OONBIIMHCTBO M3 HHX
OTHOCHJIMCH K BH3yanaM. K ToMy e, BU3yallbHBIE CPEACTBA, K KOTOPBIM U OTHOCSATCSI OIOPHBIE CXEMBI, YCKOPSIOT H
YIPOIIAIOT MHpornecc BbiAeneHus riaaBHoro. [lo mueHmio A.A. BepOuikoro mporecc BH3yalM3allMH IPEJCTABISAET
c000# «CBEpTHIBAaHNE MBICIUTENBHBIX COJICPKAHUH B HAITIAAHBIA 00pa3; OyAydH BOCIPHHSTHIM, 00pa3 MOXXET OBITh
Pa3BEPHYT U CIY)KUTb ONIOPOH aJIeKBATHBIX MBICIUTEIbHBIX U MPAKTUUECKUX AeHCTBUI [1].

CymiecTBYIOT pa3iIM4HbIe BHIBI OMOPHBIX cXeM. CocTaBlICHHBIE ONOPHBIE CXEMbI 0oJiee BCETO HAIOMHHAIIN
KJIacTep, TaK KakK ONMCHIBAJIN pa3Hble CTOPOHBI OHOTO 00beKTa. [lepBoHaYaIbHO I HCCIIeIOBaHMS ObLIa COCTAaBIICHA
OTIOpHasi cXeMa 1o ojxHoMy pasneny — «Alcohols (crimptsl)». Ilepen cocraBieHneM cxeMbl OOCYAMIN C YYaIIUMHUCS:
Kakasi MHpOpMalMs O CTPOGHHMHM M CBOMCTBaX CIIMPTOB SIBJSIETCSl HauOojiee Ba)KHOM, CIIEZOBATENbHO, KaKylo
nHdopmanuio HeEoOXOJMMO OTpa3uTh B cxeMme. [lo Mepe u3ydeHHMs paslenia cxema JONOJHSIACh U JAPYroi
nHpopmanueii: cnocodbl MoNyYeHus], IPUMEHEHHEe, BO3/IEHCTBIE CIMPTOB Ha opraHu3M M T.1. Cxema He cozaepiKaia
6onpioro o6béMa TekcTa, MHGOpManus Oblla MPEACTAaBICHa aBTOPOM B BHJE YPaBHEHHH, AWarpaMM, YCIOBHBIX
n3o00pakeHuid. JIJs1 COCTaBJICHHS OMOPHOH CXEMBbl OBLIM HCIOJB30BaHBI BO3MOXKHOCTH OHJIAWH-IOCKH Miro. D10
MO3BOJIAIIO M300pa3uTh GONBINON 00bEM HH(BOPMALTUK Ha «OJXHOM JucTe» (puc. 1).

R-CH,~OH

d20¥9 HO-
A0 YATWIN

PRIMARY

Secondary alcohol - The carbon atom
bonded to the OH group is attache
other carbon atoms (alkyl gr

T TYPE OF CARBON ATOM [ == ; TYPE OF
(SECONDART ) BONDED T0 THE CLASSIFICATION RADICAL
-OH GROUP

TERTIARY
R

|

R—C-OH |0Hgroup s attached to three other carbon atoms
| (alkyl groups)
R

e ALCOHOLS) —
/.N‘?,é AV‘"‘A}—-»‘I' »01!

Pucynox 1. @paemenm onopnoti cxemwl no meme «Alcohols (cnupmui) »

Tertiary alcohol - The carbon atom bonded to the
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B03MOXXHOCTH OHJIAHH-JOCKH HO3BOJIIIOT Pa3MECTHTh HE TOJIBKO KOPOTKHE ONpeieNeHUs U (GOPMYINbl, HO H
PHUCYHKH B CXEMBI IJ1s O0Jiee HATIISAHOTO MPEACTaBICHU HHPOpManun (puc. 2).

_/

Distillation
KCri0r + WS04 (etise)
o Kir/On + WS04 1 KiCri0y + WSO, ”
| (het & cas8l off product) | i (et ox refhar) -
SR, it — N
T —
‘ NaBH, (aq) or Toler's reagent (nodk)
" o Tenbng's sclution (hest)
Wi t
1" alcohol aldehyde carboxylic acid Reflux . Meou
. # Aldehyde condenses
KoCryOr + HoS0u |’| back inte reaction
(heat of refux)
—f—W ——— 4 ——C—  Oxidation of 3y alcohols mixture and reacts | Waterin
Po— =
NaBH, (30) These are not easlly oxidised {but they are if you set fire to further
them!} as you would have to break C-C bonds - all the other
2% alcohol oxidations involve the breaking of C-H bonds.
ketone [This also explains why ketones are not easily oxiisied]. Reactants

T
Heat b Water
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KO BWSO  « Qo (10

"
1 o e codaes of b @by 0 ey
w e el e

Tothei resgert < Ta
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Pucynox 2. @paemenmor onoproti cxemwt no meme «Alcohols (cnupmoi)»

Taroxe gacTe HHPOPMAIIH colleprKalia THIIEPCCHUIKH HAa COOTBETCTBYIOIINE pecypchl B IHTEepHETE, Hampumep,
0 IOCTOMHCTBAX M HepocTaTkax omorormsa (the advantages and disadvantages of biofuel).

OOyuJaromuecss cCaMOCTOSITETFHO HE MOTJIM BHOCHTh M3MEHEHHS B IPEICTABICHHYIO CXEMY, HO OHH HMEJH
BO3MOKHOCTh BBICKA3aTh CBOMW IMPEIUIOKEHUS MPH OOCYXIeHHIX Ha ypokaX. C IaHHOW OMOpPHOW cXeMoil ydamuecs
paboTanm Kak BO BpeMs YPOKOB, TaK M JJOMa TIPH BEIIOJIHEHUH JOMAIITHETO 3a1anus u moaroroske k COP u COY.

ITo oxonuanuu uccnenoBanus Action Research ObUTO MpOBEIeHO aHKETUPOBAHUE NaHHOTO Kiacca. OTBETHI Ha
BOIPOCHI TIOKa3aJld, YTO BCE YYallIHecs MCIOIb30BaIH 3Ty ONOPHYIO CXeMY. BOJNBIIMHCTBO MPUMEHSIIH 3Ty CXeMy IpH
noarotoBke k COP u ypokam (yuaniuecs MOTIH BIOUPATh HECKOJIBKO BApHAHTOB OTBETOB) (puC. 3).

3. Ecnv Bol oTBeTHAM "[la” Ha NpeAbIAYLIMIA BOMPOC, TO B KaKO/ pagoTe oHn 10 Konuposars 3.1. Ecnu Bbi oTBeTMAYM "[pyroe” Ha npeAbiAyLiuii BONPOC, TO HanuwuTe, Ans yero Bam

MpHroannmMcy? NpUroaUNCb paspaboTaHHble NOrMYecKue Cxembl.

12 oTeETOR
4 oteeta

MoaroToska k COP|
ana 1o Npo# puany.

MoAroToBKa K ypoKa.

- . i Besge ucnonb3osan. O4eHb yA06HbIE CXembl!
pyroe (oTaeTere Ha gaHHb
20npoC Hike)

ByAly ucnonb3oBaTh NP NOArOTOBKE K BHEWWHEMY 3K3aMeHY.
He uenonkaoean. |0 (0 %)

0,0 25 50 75 10,0 125 3Ty AOCKY A X04Y MCMONbL30BaTh NPU NOATOTOBKE K BHELIHEMY 3K3aMeHy B 12 Knacce no Xumuu

Pucynox 3. Pezynomamul ankemupoganus. [Ilpumenenue onopHoti cxemul

Taxoke OblTa BBICOKO OLIEHEHA IOJHOTa HM3JIOKEHHOH B cxeMe HWH(OpMalWH, JOCTYIMHOCTh HM3JIOKEHHS U
ymo0cTBO MCTIOIB30BaHus (pHc. 4).
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4, QUeHWTE NIOTMYecKyto cxeMy "ALCOHOLS" no npeacTaBNeHHoM LWKane B |_|:| Konuposats 4. OueHWTe noru4yeckyto cxemy "ALCOHOLS" no npefcTaBNeHHO WKane B I_D Konmnposats
Gannax oT 1 go 5 (rae 1- cxema He OTBeuaeT JaHHOM KaTeropuy; 5 - cxema 6annax oT 1705 (rAe 1-cxema He OTBEUAET AaHHON KaTeropuk; 5 - cxemMa
OTBEYAET AaHHOM KATEropuH). OTBEYaeT aHHOM KaTeropum).
4.1. MonHoTa UHPOPMALIMK B CXEMe: 4.2, JLocTyNHOCTb M3NI0KEHUA:
12 oTeeTon 12 oeTos

15 15

12.(100 %)
10 10
5 5
1(83%)
00 %) 010 %} 010 %) 0(0%) 0(0%) 0(0%) 0 (0 %)

1 2 2 4 5 5 5 3 7 5

4. QuennTe norudeckytro cxemy "ALCOHOLS" no npeacTaBneHHoN LWKane B I_l:I Konuposate
6annax ot 1 no 5 (rae 1-cxeMa He OTBEYAET NAHHOM KaTeropuu; 5 - cxema
0TBEYaeT JaHHOI KaTeropum).

4.3. Yno6cTBO MCNoMb3oBaHus:

12 oTBeTOB
15

12 (100 %)
10

0(0%) 0(0%) 0(0%) 0(0%)

Pucynox 4. Pezynomamul ankemuposganus. Oyenka ungpopmayuu, npeocmagnieHHoli 8 ONOPHOU cxeme

OTBevass Ha BOMPOCHI O JAIBHEHIIEM NPUMEHEHHH MOJOOHBIX OMOPHBIX CXEM, YYaCTHHKH aHKCTHPOBAHUS
0TMEUAIOT HEOOXOIUMOCTh CO3JaHHMA HX 10 KaXJIOMY pasfely, a TakKe YKa3blBalOT Ha BO3MOXKHOCTh BHECEHHS
N3MEHEHHH B CXEMY CaMOCTOSITENILHO. «XOTEN0Ch OBl OCBENaTh TAK MHOTHE TEMBI 110 XUMHH U APYTHM TIpeaMeram!» —
TaK yJaluecs MoJIBEIN UTOTH IPUMEHEHHUS OOPHOI CXEMBI.

Pe3ynpTaThl NpoBEeEHHOTO 10 OKOHYAHUH M3YYEHHUS pa3jiena CyMMaTHBHOTO OLIEHUBAHUSA MOKa3aly, 4yTo 67%
CTYZIEHTOB JAHHOT'O KJIacca BBIOJIHWUIIN 3aaHue Ha 87.5% U BbIIIIE.

Takum 00pa3oM, OMOPHBIE CXEMBI IO3BOJSIIOT CTPYKTYPHUPOBaTh y4eOHBIH MaTepHal U CHOCOOCTBYIOT
Jy4lleMy ero HOHMMaHHIO. [IpocTpoeHHbIe TOrHYecKUe CXEeMbl, OCHOBaHHbBIE Ha aHAIU3e U 0TOOpe 00JbImoro 0oséMa
nHopmanny, CcrocoOCTBYIOT pa3BUTHIO KPUTHYECKOTO MBINUICHUS. B jpanpHeimeM aBTOpoM IUIaHHpYyeTcs
IIPOJIOJDKEHNE PabOTHI HA/l CO3JaHNEeM IOJZOOHBIX CXeM IO JIpYTUM pasjesiaM XUMHH.

IIpumeyanus
! COP - cymmarmBHOe oucHuBanme 3a pasmen. COP TPOBOIMTCS HECKONBKO pa3 B HUETBEPTh, B 3aBHCHMOCTH OT
KOJIMYECTBA Pa3ziesioB. JTO MPOMEKYTOYHOE OLICHHMBAHHE, JEMOHCTPHUPYIOIIEE YYaIUMCS M MX POJAHUTENSIM YPOBEHb YCBOCHHUS
y4e0HOT0 MaTepHaa.
2COY — cyMMaTHBHOE OLICHHBAHHE 3a 4ETBEPTh. MITOrOBOE OlICHUBAHUE 32 YETBEPTH.
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DEVELOPING STUDENTS' CRITICAL THINKING:
APPLICATION OF REFERENCE CIRCUITS IN CHEMISTRY LESSONS

N.V. lvanova, Master of Pedagogy, Chemistry Teacher,
Nazarbayev Intellectual Schools (Petropavlovsk), Kazakhstan

Abstract. In the article, the author considers the results of Action Research on the application of reference
schemes in chemistry lessons to the development of critical thinking of students. The reference schemes were drawn up
using the capabilities of Miro's interactive online whiteboard. The results of the student questionnaire indicate a
positive effect of the use of reference schemes.

Keywords: critical thinking, reference schemes, Action Research, Miro online board.
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Medical sciences
MeauunHCKHE HAYKH

V]IK 61
CJIYUAM PEJKOI'O JEPMATO3A - CHHIPOMA BJIOXA — CYJIBIIBEPTEPA

V.I1. Puxcues, kadeapa KOKHBIX U BEHEPHUCCKUX, IETCKUX KOKHBIX U BECHEPHUUCCKUX OOJIC3HEH
TamkenTckuii [TlegnaTpudecknit MequnuHCKAH HHCTHTYT (TamkeHT), Y30ekucTan

Annomayusn. [uaznocmuxa peoxkux 2eHO0epMamo308 y Oemell AGNAEMC s CIONCHOU MeNCOUCYUNTUHAPHOU
npobaemoil. B cmamobe npusedenvl OanHvle TUMepamypuvl U COOCMEEHHOe KIUHUYeCKoe HabIodeHue pebeHKa ¢ peoKuM
2eHubiM  Oepmamosom  cunopomom bnoxa — Cynvybepeepa. Ocobennocmvio HaOMOOEHUss AGUNOCH PA3GUMUE
3a601€8aHUS CPA3ZY NOCILE POAHCOCHUSI PeDEHKA U CLONCHASL OupheperyuanrbHas OuazHOCmuKa.

Knroueswvie cnosa: oemu, pedxuii eenodepmamos, cunopom bnoxa — Cynvybepeepa, nedepoicanus nuemenma.

Ilemmatpel B cBOeH Ka)KJOAHEBHOM MPAaKTHKE 4YacTO CTAJIKHBACTCI C MHOTO0OpasWeM JeTCKHX
JIEpMaTOJIOTNIECKUX 3a00JICBaHUM M Cpely HUX 3HAYUTEIbHBIC TPYAHOCTH B IOCTAHOBKE AWArHO3a HPEICTABISIOT
HacJIEJCTBEHHBIE OOJIE3HH, KOTOPHIE KPOME KOXKHBIX CHMIITOMOB MOTYT COIPOBOXIAThCS HMOPKEHHEM pPa3IMYHBIX
opraHoB u cucrteM. C Ienbi0 NOCTAaHOBKM IIPAaBIJIBHOTO AWMAarHo3a W BHIOOpa TAKTHUKHM aJCKBaTHOW TEepamuu 3THX
3abosieBaHMil TpeOyeTcsl ydacTHe Bpadeil pasIHUYHBIX CIICIHAIBLHOCTEH — HEOHATOJIOTOB, NMEIUAaTPOB, AEPMATOJIOTOB,
HEBPOJIOTOB, TEHETHKOB U JIp.

Cpenu reHOepMaTO30B OJHUM U3 HamOoJiee MpoOeMaTUYHBIX HACJIEACTBEHHBIX MAaTONOTUN KOXH SBIAETCA
cuaapom brnoxa — Cynbubeprepa, Win CHHIPOM Helep)KaHHs MUrMeHTa. JlepMaro3 Kak peikoe KoKHOe 3aboieBaHHe
6b11 Briepsble omican Leuchleuther 8 1925 roxy, a 3atem Sulzberger M. Kak cuctemusiii curapowm ero omnucan Bloch B
1928 rony. Yacrora BctpedaemocTu coctasisier 1 ciydaii Ha 97 000 HoBopoxkaeHHBIX. OnucanHoe Oosiee Beka Hazal
(Garrod A., 1906; Leuchleuther, 1925; Bloch B., 1926; Sulzberger M., 1927) 3aGoneBaHne OTHOCHTCS PEAKHAM
TeHOJICPMATO30M, BCTPEUYACTCSl NPEUMYIIECTBEHHO y JIEBOYEK, TaK KAaK I'CHHAs MYTaIHs SBISIETCS JICTAIBHBIM I
IUTO/IOB MY’KCKOTO ToJia [6]. Tum HaciaemoBaHUs OTHOCHTCS X-CHEIUICHHBIN TOMUHAHTHBIA. B ocHOBE O0JIe3HU NEKUT
mytarust rera NEMO B ygactke Xq 28, koTopslit kogupyeT ¢aktop Tpanckpunuuu NF-k-B. B pesynprate myTtanuu
0azanbHBIE KIETKH 3UIEPMHUCA HE CIIOCOOHBIMH CTAaHOBHUTCS yJEP)KUBATh TMTMEHTa MEJIAaHNUHA, BCICICTBHE KOTOPOTO
OHHM HAUYMHAETCS CKAIlJIMBACTCS B MEJIAHOPOPAX AEPMBI M MEXKIIETOUHBIX IPOCTPAHCTBAX [2].

[Ipouecc pasBuBaeTCs NPU POXKICHWH WM B IIEpBBIC JHU, HENENHW KU3HM pebeHka. Pasnmuaror 4 cramum
0oJie3HU: OYIUIE3HYI0 WIM BE3UMKYJIE3HYIO (BOCHAIUTEIbHYIO), TUIEPTPOPHUUCCKYIO, TUTMEHTHYIO M aTPO(PHUECKYIO,
KOTOpBIE MMOCIIEJI0BATEILHO CMEHSIOT ApyT apyra [1, 2, 3, 8].

Besukyo-0ysnésnas craaus 3a001eBaHus IPOSIBISIETCS IPH POXKICHUH peOCHKa WM B IIEPBbIe HEJeNH KU3HU
C BO3HHMKHOBEHHUS Ha 3PUTEMATO3HO-OTEYHOM (DOHE Iy3bIpeil U My3BIPHKOB, MHOTAA MOTYT HaOIIOAThCS yPTUKAPUH U
mycTyssl. [1y3bIpHBIE 3JIEMEHTHl MMEIOT MJIOTHYIO HMOKPHIIIKY M TPO3PAavHOE COAEPKUMOE, HauOOoJIbIIee KOJIHYECTBO
9JIEMEHTOB pacliojlaraeTcsi Ha KOX€ BEPXHMX W HIKHUX KOHEYHOCTSX, Jajiee CIHHBI, Tpyau U pexe smna. OdeHb
XapaKkTepHO Ui JaHHOM craauu 3a0o0JjeBaHMs, JHMHEIHOE paclojo)KeHWE BBICHITHBIX 3iieMeHToB. Ha wmecre
BCKPBIBIIMXCS Iy3bIpeil (QOPMHUPYIOTCS 35pO3UM, HOKPHITBIE CEPO3HBIMH KOPOYKAaMH. BBICHIIaHMS MOSBISAIOTCS
pUCTyII000pas3Ho (2, 4, 6].

Bropast rumeprpoduueckas WIM TamyJIoOBEppyKO3Has CTaausl HOSBISIIOTCS Ha 6-8 I Helene >KU3HH
HOBOPOX/ICHHBIX JIeTed W XapaKTepu3yeTcs HaIW4YMeM IUIOTHBIX JICHTHUKYJSAPHBIX Hamyl C THIEpKepaTo30M,
JIOKJIN3YIOLIMXCS Ha pa3ruOaTebHON MOBEPXHOCTH BEPXHHMX M HIDKHMX KOHEYHOCTEH, pacroyararoliuxcs JIMHEHHO,
HalOMHWHAIMNX 00poaaBuaThii HeByC. JlaHHas cTagust 60JIE3HU MPOIOJDKAETCS] HECKOIBLKO MeCSIIeB [2, 5].

Tpersss mmurmeHTHas craaus Oone3HM  pa3BHBaeTcss B Bo3pacte 5-6 wmec. HaGmomaroTcs
THIIEPIMIMEHTHPOBAHHBIE ISITHA KOPUYHEBATO-CEPOr0 IIBETA CO CBETIBIMH KpasMu. Ha KOHEYHOCTSX BBICHIIIAHUS
HUMEIOT BUA «OpPBI3T TPSA3N», HA TeJe, IPEUMYIIESCTBEHHO B 001aCTH CIMHBI HAOJMIOAAIOTCS 0Yard B BUJE «CIHPATN» U
«KONbIA». PacronoeHWe NHTMEHTAlMHd XapaKTepu3yeTcs IO JIMHUSAM ONallko B BHIE «MPAMOPHOTO KeKcay.
[TurmeHTHpOBaHHBIE TISITHA Yallle COXPaHAOTCS 10 14 neT, mocie 4ero MoryT 6ecclielHO pa3pelnTcs, He BCTpeyasch y
B3pOCIBIX [2].

Yersépras arpoduueckast CTajus, pa3BUBacTCA He Y BceX HalueHToB. llporecc npoTtekaeT GopMHpOBaHUEM
THIIONTUTMEHTHPOBAHHBIX aTPO(PUYECKUX JIMHEHHBIX TOJIoC. B ydacTkaXx T'MIONMIMEHTAalMH OTCYTCTBYIOT BOJIOCHI,
MOpbI MOTOBBIX >kenes [1, 6, 8].

[ToMumo mopaxkeHHs KOXKM XapaKTepHBI U JIPyTHe 3KTO- U ME3eHXMMalIbHbIe JeeKThl. MoryT pa3BuBaThCs
MOpaKEHUS 3pUTEIHHOTO aHAIM3aTOpa — KOCOTJIa3he, HUCTarM, KepaTHThl, KaTapakTa, OTCIOHKa CEeTYaTKH, KOTopas
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MOXET BO3HUKHYTh Ha IEPBOM IOy KH3HHU, aTpo(us 3pUTEILHOT0 HepBa. HapyimeHns co cTOPOHbI HEPBHON CHCTEMBI
— SIMIIETICHUs, OMUro(QPEHHs, Tape3bl, CIacTHIeckne mapannin. [lopokn cepana, jerodHas rumeprensus. JAuctpodus
HOTTEH, 3y0OB, aCHMMETPHS TPYAHOH KICTKH, J0OABOUHBINA COCOK, ajonenws [4, 6].

IIpuBoauM Ham KIMHUYeCKHH caydail. B perckoe nepmarosornyeckoe otneneHue knuHuku TamlIMU
03.02.2024 r. U3 CmaokaHackoi obmactu moctymmia 6onbHas aesouka I1. 3. 15.03.2019 r.p. (w/6 Ne 21/257). Pebenok
oT 1-ii GepeMEeHHOCTH, pOIWIach B CPOK 37 HeIenlb, Macca Tela MpH poxaeHuH coctaBisuo 3100 r. B anmamHese
BBIKH/IBIILIEH, MEPTBOPOXKICHNI U KOXHBIX 3a0oneBaHuid He Obu1o. Ha 7-it neHp jxu3Hu peOeHKa Ha KOXe TYJIOBHIIA,
BEPXHUX M HWKHHUX KOHEYHOCTEH Ha APUTEMAaTO3HOM (D)OHE MOSBUINCH MHOYKECTBEHHbIE JIMHEWHO DPAaCIIOIOKEHHbIE
Iy3bIPH, POJIUTENN He oOpaTwii BHUMaHKe. Uepe3 5 Helenb KOXKHBIM MaTOJOrMYeCKUil MPOoLece PerpeccupoBall 1 Ha
MECTE BBICHIIAHUI OCTAJUCh CTOWKHME MUTMEHTHBIE MATHA CBETJIO-KOpUYHEBOro IBera. C 7 MecsuHOro Bo3pacTa y
peOeHKa pe3Ko YBEJIIMUMIIOCH KOJIMYECTBO BBICHINIAHUI, poauTenu oOpaTuiauchk kK neauatpy B CBII xoTopblii HanpaBui
peOEHKa K JepMarojiory IO MECTy JKHTEJCTBA. JlepMaronior mocTaBHJI AWMArHO3 <«aJUIEPTHUECKHid AEepMaTHT» U
HEOJHOKPATHO Ha3zHayanl aMOyJTaTOpHOE JICUeHWE AaHTUTMCTAMHHHBIMH, AaHTHOAKTEpHUAaTbHBIMU IIpEHapaTtaMu |
TONUYECKUMHU KOpTHKOCcTepongaMu. OT MpOBOAMMOI Tepanmuy yIydIIEHHs HE OTMEYANCh, KOYKHO-TIATOIOTHUECKUH
mporecc OBIT PE3UCTEHTHBIM K IIPOBOJMMOM TEpamuW, BBICHINIAHMS JEPXKAINCh JIMTEIPHO W HaOMIOAAIoCch
BOJTHOOOpa3HOE MOSIBICHHE HOBBIX. Ha MecTax paspeliuBIIMXCS 3JIEMEHTOB HaOJIOJanach CTOWKas BTOPWUYHAS
MIUTMEHTANMsS [BET KOTOPHIX CO BPEMEHEM CTAaHOBHWJCS Oojee HACBHIEHHBIM, a WX KOJHMYECTBO yBenwdmioch. K 4
TOI0BaJIOMY BO3PACTY Ha MIOBEPXHOCTH MUTMEHTAIMH CTaJIH MOSBIATHCS O0OpOIaBUaThle HAPOCTEI.

Ilocne npnuTenbHOro O€3yCHENIHOTO JIEYEHHS M IPOTPECCHPOBAHUS KOXKHO-TIATOJIOTHYECKOro IIpoliecca,
peOEHOK OBLIT HAIIPABJICH B IEPMATOJIOTHYECKOE OTAeIcHue KinHuky Tarn [TMU.

Onucanne Ko:kHOro mpomecca. I[Ipu 0OBEKTMBHOM OCMOTPE KOXKHO — HATOJOTHYECKHH IPOIECC HOCHT
pacIpocTpaHeHHbIH, He BOCTIANUTEIbHBIA U CHMMETPUYHBIN Xapakrtep (¢oto 1, 2, 3, 4, 5, 7). Pacnonaraercs Ha xoxe
JMLA, BOKPYT TJa3, r'y0, Iiew, IPyAd, >KHUBOTA, IUIEY, CIUHBI, B IOAMBIIICYHBIX BMNAJAMHAX, BEPXHUX U HUKHHUX
KOHEYHOCTSIX, B 00NacTH reHnTanuid. Ha BeImenepeuncieHHbIX ydacTKax HaOrogaercsl ceTyaTas MUTMEHTALUs OT
CBETI0-KOPUYHEBOTO 10 TEMHO-Oyporo ngera. IInrMeHTHPOBaHHBIEC IIATHA PAcIIONararoTcsl IMHEWHO U JyrooOpasHo, B
BU/IC 3aBHTKOB ¥ 3aBUXpeHHMH (1o JmHMAM bramiko), KamieBHIHO, KaK «OpBI3TH Tpsi3u». | MIepnurMeHTHpoBaHHbBIE
ISITHA, 4YepenysAch C II0JOCaMH HEW3MEHEHHOW KOXH W MECTaMH CIIMBasCh MEXIy Co00#, 00pa3oBHIBAIOT
BUXpeoOpasHbIe Y30pbl M MOYTH ITOJHOCTHIO 3aXBaThIBAIOT BHIICYKa3aHHbIC y4acTKH. B obmactu ry0 ¢ mepexomoM B
MOJOCTh PTa, HA 33JHEH IIOBEPXHOCTW INEH, B TOJMBIIMICYHBIX BIAJMHAX M HA TEHHUTAIMSIX HaOJIOAAIOTCS
OopojaByaTkie pa3pacTaHus.

B ormenennn pepmatonoruu kiauHukH TamlIMM peGEHOK OBUT MONHOCTHIO OOCNENOBaH CMEXKHBIMHU
CHeuaaicTaMd M OWIM BBISIBICHBI COIYTCTBYRomMe 3a0oneBanusi. CO CTOPOHBI HEBPOMATOJIOTa: YMCTBEHHAs
OTCTAJIOCTh YMEPEHHOT0 cTeneHu, odranemoinora: OU JlemurMeHTaIus CeTYaTKH.

O6mee cocrosiHe pebeHKa YAOBIETBOpUTENbHOE. DU3NONIOTHYECKHE OTIpaBJieHUs B HopMme. B o0mux
aHalM3aX KpPOBM — [OKasareauw B mpemaenax Hopmbl. C-peaktuBHb  Oemok, ACJIO — oTpuIaTenbHBIC.
NMmMmyHOpEpMEHTHBIH aHaJM3 Ha TOKCOIUIA3MO3, IMTOMETAJIOBUPYCHYIO HH(EKIHMIO, ypearsa3mMo3, XJIaMHIHO03-
orpunarensHble. Peaknms Baccepmana — orpunarensHast. IIpn ynbTpa3ByKOBOM HCCIIEIOBaHWHM OPraHOB OPIOIIHOM
TIOJIOCTH BBISBJICHA: YTOJIICHUE IApEHXMME IIeYeHH TOKCHUYeckoro rexesa. Ha snexrposnnedanorpamme (390I) —
YMEpEHHOE TOBBIIICHNE SXOT€HHOCTH B NEPUBEHTPUKYISIPHBIX 00sacTsaX. Ha OCHOBaHMM KIIMHHMKO-aHaMHECTHYECKUX
JTAaHHBIX ¥ TPOBEAECHHOT0 oO0cienoBaHMs OBUI ITOCTaBJICH AMarHo3: cuHapoM bioxa — Cymbubeprepa, KOTOpBIH ObuI
MIOJITBEPK/ICH MeMAaTPOM, HEBPOIATOJIOTOM U T€HETHKOM.

Ilocne mOCTaHOBKM OWarHo3a ¥ BBISBJICHHOH CONYTCTBYIOIIEE MATOJOTHH OBUIO HA3HAYEHO ClIEAyIoIee
craronapuoe seuenue: 1) Kanprmit rmoxonat 10% — 5.0 mu + ®u3 pp 0.9% — 50.0 M x 1 p.B. meup B/B Nel0; 2)
Humenpon 1% — 0.4 mia x1 p.B.aess /M Nel0; 3) Butamun B, % ta6 x 2 p.B.iens Ne20; 4) Aesur 1 xarute x1p.B.JaeHb
Ne30; 5) Aunponpo Y2 camre x 2 p.B.jeHb Ne20; 6) Oxwucs muaka 20 mr 1came x 2 p.B.1xeHs Ne30; 7) Anrpans 0.1 mr %2
X 2p.B.ieHb Ne30.

MecrHo: 1) Dnuaen xpem X 2 p.B.JeHb, 4epe3 30 MuUHYT cBepxy HaHocwin 2) JIaHONMHOBBIA Kpem x 2
p-B.AeHb. O01aCTh SPO3UH M TPEIIMHBI JOKIN3YIOIINECS Ha CIM3UCTHIX I'y0 M POTOBOH MOJIOCTH CHAYaIa IIPOBOIMIIOCH
omnosackuBanue pactopom @Dypanmnmnaa (1:5000) mocne kakaoro npuéma NUIIM C TOCIESAYIOIMM HaHeceHHeM: 1)
MetunenoBa cunusero 1% BoaHoro pactsopa; 2) Kamucran rens.

B pesynbraTe mpoBeAEHHOTO CTAIMOHAPHOIO JICYEHUS! OTMEYaach IOJIOKUTENbHAs JUHAMHKA CO CTOPOHBI
KO>KHO-TIATOJIOTHYECKOT O ITpoliecca U peOCHOK ObUT BHIMCAH U3 CTAIIMOHAPA C PEKOMEHIAel TIPOJOIDKUTD JICUEHUE U
OBITh Ha TIOCTOSTHHOM JTUCIIAHCEPHOM HaOII0IEHHE AepMAaToIIora, IeAnaTpa M HEBPOMATOIoTa TI0 MECTY KHUTEIbCTRA.

OnucaHHBId JTaHHBIA KJIMHUYECKUH Clydali WHTEPECEH B CBS3U C PEIKOW BCTPEYaEMOCTHIO JepMaTo3a,
CIIO)KHOCTBIO TIOCTAaHOBKM JHWAarHo3a y MAIeHTOB B IIEPHOJ paHHEro MAeTCKOoro Bo3pacta. OINUCAHHBIA Cirydait
CBUJIETENIECTBYET O HEOOXOIMMOCTH MPOBEISHUS TINATENBHOrO Iu((EepeHINaIbHOTO JHarHo3a JTaHHOH KaTeropuu
MAIIEHTOB M MMEET LEJbI0 NPUBJICYCHHE BHUMAHHS IIHPOKOTO KPyra CIICIHAJIUCTOB, MPEXJE BCEr0 HEOHATOJIOTOB,
MeNaTPOB, JEpMATOIOTOB, TEHETHKOB K MpoOjeMe BpOXKACHHBIX W  HACJIEACTBEHHBIX  3a00JIeBaHMH,
COIIPOBOXK/IAIONINXCS TTOPAKEHUEM KOXH JUIsl BHIOOpA NMpPAaBHJIBHOM TAaKTUKH BeleHHs M JiedeHHs. CBOEBpeMEHHas
JquarHoctuka cuHiapoma brmoxa — CynbrOeprepa 1mo3BoJsieT ONTUMH3MPOBATh JICUCHHE IAIMEHTOB, OTPaHMYHMBas
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NIPUMECHEHUE AaKTUBHOW aHTHOAKTEPHUAILHOW W TOPMOHAIBHOW Tepamuu MpH OIMMWOOYHOW TPAKTOBKE KOXKHBIX
CHMIITOMOB KaK IPU3HAKOB HCKITFOUUTEIEHO HHPEKITMOHHO-BOCTIAATEIFHBIX 3a00JICBaHHUH.
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A CASE OF RARE DERMATOSIS BLOCH - SULZBERGER SYNDROME

U.Sh. Rikhsiev, Department of Skin and Venereal, Pediatric Skin and Venereal Diseases
Tashkent Pediatric Medical Institute (Tashkent), Uzbekistan

Abstract. Diagnosis of rare genodermatoses in children is a complex interdisciplinary problem. The article
presents literature data and own clinical observation of a child with a rare genetic dermatosis Bloch — Sulzberger
syndrome. A feature of the observation was the development of the disease immediately after the birth of the child and
complex differential diagnosis.

Keywords: children, rare genodermatosis, Bloch — Sulzberger syndrome, pigment incontinence syndrome.
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uUDC 61
SKIN MANIFESTATIONS IN CARDIOVASCULAR DISEASES

S.M. Khodjaeva, I.D. Khasanbayev, Y.D. Gayduk
Tashkent Pediatric Medical Institute

Abstract. The article describes the relationship between skin changes and various somatic diseases.
Cardiovascular diseases (CVD) include congenital heart defects (CHD), ischemic heart disease (IHD),
cardiomyopathies, myocarditis, endocarditis, and many other conditions. Approximately 10-20% of all patients with
CVD develop the first symptoms of the disease before reaching adulthood. Therefore, the problem of improving the
quality of diagnosis for this disease is extremely relevant. The prevalence of CVD in childhood has been described. Skin
changes are often observed in various CVDs and are important and sometimes the first diagnostic signs. Although these
changes are not specific and require differential diagnosis, they can help the doctor to suspect a number of diseases in
their early stages.

Keywords: CVD, clinic, congenital heart disease, ischemic heart disease.

Cardiovascular diseases (CVD) have been the leading cause of mortality worldwide for several decades. One
of the healthcare priorities is the prevention, early diagnosis, and timely treatment of CVD to prevent the progression of
the cardiovascular continuum.

The association between skin changes and various somatic diseases has been established for a large number of
pathological conditions and helps to suspect specific diseases at early stages.

Skin changes in CVD can be diverse and nonspecific. One important manifestation of CVD is cyanosis,
characterized by a bluish color of the skin or mucous membranes. Cyanosis is often encountered in clinical practice, and
its differential diagnosis is challenging because numerous diseases can cause it. Diagnosing cyanosis relies on a
thorough medical history, physical examination, and additional investigations. Since the cardiovascular and pulmonary
systems are often involved, a targeted assessment of both systems is necessary. It's best to conduct a physical
examination in good lighting conditions, as poor lighting can hinder evaluation. Skin thickness and pigmentation can
also affect the physical assessment. Cyanosis is best assessed where the skin is thin and well-perfused, such as on the
cheeks, nose, ears, and oral mucosa.

Central and peripheral cyanosis are distinguished. Central cyanosis occurs when the level of deoxygenated
hemoglobin in the arteries exceeds 5 g/dL with oxygen saturation below 85%.

A bluish hue is usually observed on the entire body surface and visible mucous membranes. Common causes
of central cyanosis include:

— Gas exchange impairment due to pneumonia;

— Embolism and ventilation-perfusion mismatch

— Impaired gas diffusion through the alveoli

— High altitude

— Anatomical shunts

— Right-to-left shunt in congenital heart defects

— Arteriovenous malformation

— Intrapulmonary shunt.

In contrast, peripheral cyanosis is usually observed only in the upper and lower extremities, where blood flow
is slowed. With peripheral cyanosis, there is a significant difference in the saturation of arterial and venous blood. This
occurs due to increased oxygen extraction by peripheral tissues in the capillary bed. Low cardiac output, venous stasis,
exposure to severe colds causing vasoconstriction — these are some of the conditions that can cause peripheral cyanosis.

Cyanosis plays an important diagnostic role in detecting congenital heart defects (CHDs). CHD should be
suspected after birth in cases of delayed physical development, dyspnea, and pallor (aortic defect or cystic fibrosis).
Pallor of the skin may be observed with aortic defects, cyanotic skin color during physical exertion and feeding, and
pronounced acrocyanosis with pulmonary artery stenosis (Tetralogy of Fallot). Pallor and cyanosis are the first signs
that may lead to suspicion of CHD in a child. Further examination may reveal a "cardiac hump" in the chest area.
Cardiac palpation may detect systolic or systolic-diastolic tremors. Percussion may reveal enlargement of the heart
and/or changes in its shape. Auscultation may detect splitting of tones, accentuation of the Il tone above the aorta or
pulmonary artery, and other auscultatory phenomena.

Cyanosis may be caused by the presence of abnormal hemoglobin. Hemoglobin is the main oxygen carrier in
the blood. It consists of four subunits. Each of the four subunits consists of polypeptide chains, two alpha and two beta.
In the center is a heme group containing iron. The presence of abnormal hemoglobin leads to a significant decrease in
the blood's ability to transport oxygen. This can cause tissue hypoxia, clinically manifested as cyanosis.

© Khodjaeva S.M., Khasanbayev 1.D., Gayduk Y.D. / Xomxaesa C.M., Xacanbaes 1./1., aiigyx 10./1., 2024
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In the presence of cyanosis, further investigation and differential diagnosis of the following conditions are
necessary:

— Anemia

— Asthma

— Heart failure

— Poisoning with toxic substances

— Metabolic acidosis

— Pulmonary embolism, and others.

Another skin manifestation of cardiovascular disease (CVD) is xanthomas. Xanthomatosis — skin
manifestations of disrupted lipid metabolism — is characteristic of patients with atherosclerosis and dyslipidemia.
Atherosclerosis is the main cause of ischemic heart disease (IHD), which is the leading cause of mortality. Xanthelasma
— yellowish soft plagues on the eyelids, xanthomas — multiple small papules ranging in color from normal to yellow-
brown, appearing most frequently on the buttocks, thighs, and elbows. Tendinous xanthomas — slowly growing tumor-
like formations in the area of tendons (Achilles tendon, extensors of the fingers). Tuberoeruptive xanthomas — large
brownish lumps and plaques, firm in consistency, localized on the elbows, knees, fingers, and buttocks. Eruptive
xanthomas serve as a marker for hypertriglyceridemia. Eruptive xanthomas are more common than others: multiple,
symmetrically arranged papular elements with clear boundaries which merge to form plaques. Tumor-like formations
ranging in size from a pea to a walnut with a tuberous-eruptive xanthoma have a lobular structure, fused into a
conglomerate, immobile, dense. The color is yellow, with a red rim. They may be associated with xanthelasmas and
tendon xanthomas, especially Achilles tendon ones. Localization is predominantly in the joint areas (knees, elbows,
shoulders), on the buttocks, dorsal surface of the fingers, on the skin of the face, and the hairy part of the head. Multiple
lipomas and lipomatosis are often accompanied by elevated cholesterol levels. Multiple lipomas are symmetrically
localized on the upper extremities, abdomen, lower back, and thighs.

Numerous studies have reported an association between xanthomas and cardiovascular events. In analyses of
asymptomatic patients with familial hypercholesterolemia receiving statins, xanthomas were typically associated with
the extent of coronary artery involvement. Detecting atherosclerotic signs is important for predicting the course of
cardiovascular diseases (CVD). Although statins reduce the size of xanthomas, studies using CT angiography show that
xanthomas can be a reliable marker of increased cardiovascular risk in CVD. It has also been found that the association
between xanthomas and IHD is independent of other known risk factors. Thorough examination and study of xanthomas
are important for identifying new mechanisms of atheroma development.

Xanthomas retain their diagnostic significance in infectious endocarditis, despite their low incidence (up to
25%), and are included in the minor clinical criteria: hemorrhagic rash on the skin, mucous membranes, and conjunctiva
(Lukin's symptom), nodular firm painful hyperemic formations in the subcutaneous tissue of the fingers or on the thenar
eminences (Osler's nodes), small erythematous rashes on the palms and soles (Janeway lesions), as well as oval, with a
pale center, hemorrhagic spots on the fundus of the eye (Roth's spots).

In cardiological practice, skin changes can indicate symptomatic arterial hypertension (AH). Thus, the
presence of skin changes in a patient with AH may indicate a disease or syndrome of Cushing's or pheochromocytoma.

Thus, skin changes are often observed in various CVDs and are important and sometimes the first diagnostic
signs. Although these changes are not specific and require differential diagnosis, they can help the doctor to suspect a
number of diseases in their early stages.
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KOZKHBIE IMTPOSIBJIEHUS ITPA YACTO BCTPEHAIOHIUXCST
3ABOJIEBAHUSAX CEPAEYHO-COCYIJUCTOU CUCTEMbI

C.M. Xom:xaeBa, U./1. Xacanbaes, F0. /1. Iaiinyx
TamkeHTCKUi nequaTpu4ecKuil MEAULUHCKUNA HHCTUTYT

Annomayus. B cmamve onucanvi c643v USMEHEHU KOXCU C PASTUYHBIMU COMAMUYECKUMU 3A001E6AHUAMU.
CC3 sxnrouarom 8 cebs 8podwcoernnvie nopoxu cepoya (BIIC), uwemuueckyro 6onesnv cepoya (MBC), kapouomuonamuu,
MUOKAPOUMBL, IHOOKAPOUMbL U MHOdICECMBO Opyeux 3abonesanuil. IIpumepno y 10-20 % ecex 6onvnvix ¢ CC3 nepsvie
CUMNMOMbL 3a001€6aHUL PA3GUSAIOMCA 00 HACYNIEHUs co8epuenHonemus. B ceasu ¢ smum, npobiema noeviwienus
Kauecmea OUAZHOCMUKU Npu  OaHHOM 3aOonesanuu Ae1Aemcsa  upesguluaiino axmyanvhou. beiio  onucano
pacnpocmpanennocms CC3 6 demckom 6o3pacme. Koowchvie usmenenusi yacmo nabooaiomes npu pasiuynoix CC3 u
AGNAIOMCA BAXACHLIMU U UHO20A NEPELIMU OUACHOCMUYECKUMU npusHakamu. Hecmomps na mo, umo oanuvle usmeHeHusl
He AGNAIOMCA CheyupuuHblMU U mpedylom npogedenus Oup@epenyuanvrol OUasHOCMUKY, OHU MO2YM HOMOYL 8PAYY
HA PAHHUX SManax 3anoo0o3pums pso 3a601e6anuil.

Knioueewie cnosa: CC3, knunuxa, BIIC, U5C.
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VIIK 61
JTUHAMMKA U3YYEHUS 3ABOJIEBAHUM NEYEHM U )KEJTYEBBIBOISIIIUX ITYTEN

K.C. lllepanneB, 10o1eHT Kadeapsl MaTOIOTHIECKOW aHATOMHUA
TamkenTckuid neauaTpuueckuii MeauuuHckuil tHeTUTYT (TamkeHr), Y30ekucran

Aunnomayusn. B cmamve npoananuzuposéanvl OaHHble AUMEPAMYPbLI N0 NAMONOSUSIM NEYeHu U
JHCENYEeBbLIBOOAUUX NYMEIL.
Knrouesvie cnosa: neuenv ,acnekmol ,HaceleHue ,00CupeHue ,3acmoil.

B mocnenHue ronpl 0TMEYAETCS yBEIMUICHUE YHCia OOIBHBIX C 3a00JIEBAHUSAMH ITEYEHH U JKEITYEBBIBOISAIINX
myTed, mpudeM B 62% citydaeB XOJECIUCTUTHI OCIOXKHIIOTCS MEXaHWYECKOH XENTyXOH. XOTS B TEXHHKE M TAaKTHKE
ONEpaTHBHBIX BMEUIATEIBCTB HA OpraHax TIeNaTOOMIMAapHOH CHCTEMbl IOCTUTHYTHI OIPEACICHHbIC YCIIEXH,
JETAIFHOCTh  OCTAaeTCSd BBICOKOH, dYTO 4YacTO CBSA3aHO C pPa3BUTHEM IICUYCHOYHOH HEJIOCTAaTOYHOCTH B
MIOCJICONIEPAINOHHHOM HIEPHO/IE TIPH ATUTEIFHOM XO0JIECTa3e.

Ilo maHHBIM OONBLIMHCTBA aBTOPOB, B OCHOBE IATOT'€HAa3e MEYCHOYHOH HEIOCTATOYHOCTH IIPU UINTEIBHOU
O0OTYypallMOHHON JKENTyXe JIe)KaT HapylIeHHs BHYTPUOPTraHHOTO KPOBOOOpAIEHWS M MIIEMHUsl OpraHa; APYrHe Ke
aBTOPBI TJIABHYIO POJIb OTBOJST HAPYIICHUSIM YIITIEBOJHOTO M OEIKOBOrO OOMEHOB.

B 1o xe Bpems B.M. Buramu (1972), C. Nenad, Ch.F. Frey (1975) oxmHoii W3 TJaBHBIX HPUYHH
MOCJICONCPAIIMOHHON MMEYCHOYHOW HEIOCTATOYHOCTH Y OOJBHBIX C OOTYPAIMHHOHN JKENTYyXOW MOJararoT OBICTPYIO
JIEKOMITPECCHUIO JKEMYHBIX ITyTeH U MpeIararoT JOMONHUTEIbHBIC MEPHI A MEAJICHHOM 3BaKyalluu sKeIyu.

Ortuonoruyeckue GpakTopel 00TypaIIOHHOH kenTyxu MHorouncieHHsl. [1o nanaemv U.JI. Taracuenko (1971),
NPUYMHON OKKIIFO3MHM OOIIEro JKelIe4HOro IMpoTokia B 57% cioydaeB SBISIOTCS KAaMHH BO BHETIEYEHOYHBIX
KETIEBBIBOIIIINX MyTsX. B 17,6% — pyO1ioBBIe CTPYKTYpBI M 00IMTEpanust *KeJIeUHbIX IIPOTOKOB, B 10,6% — pyO1oBsIe
cyxeHus ¢aTtepoBa cocka, B 1% — WMHIypaTHBHBIH HaHKpeaTHT, B 4,1% ciyqaeB — craBieHHE OOIIETO >KEJICYHOTO
npotoka, B 0,06% — cxieposupyromuil xonanrut 1 B 0,5% — apyrue npudnHel. B HEKOTOPBIX coydasx OHA CBsS3aHA C
MIaTOJIOTHEH MoKy I0YHOM *Kene3bl. Tak, o nanaeiM b.A. Koponesa u ap. (1971) obryparronnas xxentyxa B 25,1%
ClIydaeB BBI3BIBACTCA CAABICHHEM OOILEro J>KENEeYHOTO MNPOTOKAa TOJOBKOHM IOJKETyJo4uHOH >kene3bl, B 7,2% —
HHAYPAaTUBHBIM NMAHKPEATUTOM U B 2% — HEKPO30M T'OJIOBKH XKEJE3bl.

MHOro4HCIeHHBIMH HCCIIEOBAaHMAMM IIOKAa3aHO, YTO 3aCTOM JKENYM BCJIEJACTBHE 3aKyNOPKH OOIIEro
KEJIEYHOTO POTOKA IIPUBOAUT K Pa3BUTHIO TKAHEBOW TMIIOKCHH, HAPYLICHUIO METab0IM3Ma U rernaToluTax.

3HAYUTENbHYI0 pOJIb B IIATOTE€HE3€ MEXaHMYECKON JKEITYXHW UrpaloT HapyIIeHHs TeMOJUHAMUKH B
MHUKPOIUPKYJIATOPHOH CHCTEME MEUEHH.

Io manaemM JL.T'. I'pomameBckoit u ap. (1969) u U.JI. Mancyposoii (1969) B paHHIE CPOKH OKKIFO3UH OOIIET0
KEJIEYHOTO MPOTOKA B TIEPBBIE YaCHl IMOCIE JIMTHMPOBAHMS OOIIEro >KEIYHOrO MPOTOKAa HAOJI0AaeTCsl crasMHpoBalle
COCYJIOB, HOCAIIEe, 110 MHEHHWIO aBTOPOB, HEHpOTreHHbBIH xapakTep. Mopdosorndeckum NpOSBICHUAM JaHHOTO
COCTOSTHHSI SIBJSIETCSI HapylIeHHe IPOHHUIIAEMOCTH MMKPOCOCYIHMCTOrO pycila B BHAE OTEKa M TOMOTCHH3AIMU
BOJIOKHUCTBIX CTPYKTYpP COCY/IOB.

Hccnenyss COCYAMCTYIO CHCTeMY MEYSHH TpHU pa3BuUTHHM OwiamapHoro uupposa, J. Cameron et al (1962)
BBISIBIIIM TPOMOO3 M (PUOPO-CKIEpO3 COCYJIOB, pacIIMpeHHE MEYEHOYHBIX apTepHil M CHaJieHHe NMPOCBETa BEH, YTO
monaTBepxnaerca naHHeiMu  E.B. Kamyctunoit (1968), oOHapyXuBIIEH NpHU3HAKM MPOTAJBHON THIIEPTEH3UU.
3Ha4yeTeNbHbIE M3MEHEHHUS B COCYIUCTOH cHCTeMe NEYeHH NpH OOTYpaIlMoOHHOHN JKeNTyXe M APYruX 3a00JIeBaHMAX
UTPArOT CYLIECTBEHHYIO pOJib B MaTo- U Mopdo -rerese nupposa nedenu (B.M. Marmyit, 1976; U.M. BaiibexoB u np.,
1984). B B wactHocTH, D.I1. Korepman-Jlen u B.A. Cumnacty (1983), uccnenys aHrmoapXUTEKTOHUKY ITUPPOTUIECKH
HU3MEHEHHO ME€YeHH, YCTAaHOBHIIU, YTO KOJIUYECTBO apTepuil ymeHnsmaeTca Ha 30-50, a Ben — Ha 40-60% u onmcanu
XapaKkTepHOe JUIl IMPPOMYECKOTrO IIpoIecca HEPaBHOMEPHOE pacIoj0KEHHE COCY/IOB, OCOOEHHO B cladasx
MOCTHEKPOTHUUYECKOTO HEKPO3a.

Mopdosornyeckne  M3MEHEHMsT B II€YEHH TIPU  HENPOJUDKUTENBHOM  OOTYpalMOHHOW  JKenTyxe
XapaKTepU3yIOTCsT  JTUCKOMIUIEKCAIIMe  NEYEHOYHBIX IUIACTUHOK, 3HAYMTEIbHBIM HaOyXaHHWEM TIeNaTHTOB,
pacumpenueM npoctpaHcTB ucce. [ToBbIeHe akTHBHOCTH KUCIION M IIENIOYHON (ocdaras, CBUNETEIbCTBYIOIIEE O
HapylIeHHH MEXaHW3Ma CHHTE3a W BBIJCIICHUH KOMIIOHEHTOB >xemuu, mokazano O.C. Kapramopoii (1966) u W.JI.
Masncyposoit  (1966). Ha 7-e CyTKM OSKCHEpHMEHTATBbHOW MEXAaHHUECKOW JKENTYXH Hapsay C HapyLIIeHHEM
APXUTEKTOHWKH BBISABIIIOTCS OYard XOJecTa3a, NeCTPYKTUBHBIE M3MHEHHS B TeMaTalWTaxX, BIUIOTH A0 ITOSBICHUS
ouaroB Hekposa (FO.®. Kamenes, 1972). Ilo mamusiMm A.D. Bmorepa (1981) rumpomnmyeckas u anugouiIbH
Uppo3aHas TUCTpo(dHs renaTaTonuToB 0OHAPYKBAETCS B pAaHHNE CPOKH OOTYpallH, TOTAA Kak APyTHe UCCIIEAOBATEITN
(ILIT. Myuunauexc, 1974) oOHapy>Xnunu 3TH U3MEHEHHUS TOJIBKO B ITO3AHNE CPOKH KEITYXH.

3HaunTebHbIe (YHKIMOHAIBHBIE HAPYIICHHUH, a TAK)KE BBIPaKEHHbIE MOP(OJIOrHIeCKHEe U THCTOXUMHUUECKHE
N3MEHEHMs] B TapeHXuMe IedyeHn oTMedeHsl 3.M. MypamoBoii (1981) y OONBHBIX C MEXaHHYECKOM >KeNTYXOH
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OITyXOJIEBOTO TPOHMCXOKACHUS, IPU IKETICKAMEHHOW OOJE3HM B COUYCTAHWM C XOJNAHTHUTOM H JECTPYKTUBHBIM
XOJICIIACTHTOM.

BonpmIMHCTBO HMCCenoBaTeNe yxe B IEPBYIO HENENI0 OOJE3HM OTMEYaroT (huOpo3 MOpTambHBIX IOJEH,
BBIPAKEHHOCTh KOTOPOTO OTpaXaeT [UINTEIBHOCTh 3a00JeBaHMA. YBEIMUCHHE OOBEMa COCIMHHUTENHHOM TKAaHH B
MICYCHN CBSI3aHO C MEPBUYHBIM MOPAKEHUEM OMIMApHON CHCTEMBI, & IMEHHO, HAYMHAETCSI OHO BOKPYT JAOJBKOBBIX U
MEKIOJIBKOBBIX JKETIHBIX MPOTOKOB, B AANbHEHIIIEM NEPUIYKTYISIPHBIA (prOpo3 mepexoanT B OnnnapHslil muppos. Ha
OoJiee MO3THUX CTaAUSAX OOTYpPAIlMOHHOM JKEJNTYXH MOSBIAIOTCS MPHU3HAKU M moptanHsHoro nupposa (E.B. 'ykeBnu,
1968). CnenoBaTenbHO, TONBKO HAa HAuYalbHBIX JTalax IATOJOTHYECKOTO Ipolecca CKIECPOTHYECKHE IPOLECCh
3aXBaTHIBAIOT OMJIMapHBIE CTPYKTYPBI, a 3aTeM IPHUOOPETAIOT XapaKTep CMEIIAaHHOro LUppo3a. B cBi3m ¢ atuM
HCCIIEeJOBAaHNE CTPYKTYPBI U (DYHKLUH [I€UYEHH MPU IKCIIEPUMEHTAILHOH 00TYPallHOHHON KEJITyXe IIOMOXKET PacKphITh
HEKOTOPBIE acIeKThI TaTOreHe3a JaHHOTO 3a00JIeBaHus U OOLIEH MaTOJIOTHH TIEYEHH.

Padoramu K.A. 3ydapoa u gp. (1984) mokazaHO, 4YTO OCHOBHBIMH KIIETKAMH, CHHTC3UPYIOIIMMHU
KOJUIar€HOBBIE BOJOKHA IIPH pPa3BUTHM (HUOpo3a IEYeHH, SBIAIOTCA MNEPHCHHYCOMIAIBHO pAaCIIOIO0KECHHbIC
¢udpobIacTono00HBIE KIIETKH.

OOTypalrioHHas JKENTyXa Jalle BCTPEUaeTCs y JIIOASH CPEHEr0 M IMOXKIJIOTO BO3pacTa M, CIEIOBAaTENbHO, B
OTIEPEACICHHON CTENeHH IepeKNuKaeTcsi ¢ mpobnemamMu TrepuaTpud. [IpudeM BO BceX BO3pPAcTHBIX TIPYMIAx
npeo0alaloT KEHIIWHBI, W B psifie paboT M3ydanachk NMPWYMHHASA BCSA3b 3a00JICBAHUS C IIOJIOM OOJIBHBIX, a TaKkKe
KIMMaTHYECKUMH 1 STIHAEMHUOIOTHUYECKIMH YCIOBUSMHU.

JlutepartypHble JaHHBIE OTHOCHTENBHO CPOKOB pa3BUTHS OYAaroBBIX HEKPO30B B IApeHXHME IMeueHH,
¢dopmupoBanust GpuOpo3a M UKMppo3a MEYSHU BechbMa MPOTHBOpeuuBHl. Tak, mo maHHbiM W.J[. Mancyposoii (1969)
HEKpO3bl B IAPEHXUME IeueHH HaOII0Mal0TCs B TEUCHHE BCEro HKCIEepUMEHTa, Toria Kak 1o JaHHeiM B.M. Burtanuna
(1965) BwsBIsIIOTCS B TeyeHue nepBbix 10 cyTok xenryxe. Pa3Burue OminmapHOro LUppo3a MEYSHH y KPOJIHKOB
otMevaercs k 30-eii Hemene xonectasa , B To ke BpeMs A.D. Bmrorep u nap. (1975) ormedaer passutue (Hudpo3a
MOPTaNIFHBIX TPAKTOB Ha 3-4 Henemsax skentyxu. Ha 4-5 mepensax xomectasa B.M. Butiua (1968) oTMeuaet aganrariiio
MIEYCHOYHBIX KIIETOK, BBIPAKAIONIYIOCS B HEKOTOPOM HOPMAlM3alMHM apPXUTEKTOHWKHM II€YCHOYHBIX IUIACTHOK H
YMEHBIICHUH YHCIIa B 00beMa 04aroB HEKpo3a B ITapCHXHME.

ITo namaeiM B.B. YupsaoBa u nmp. (1977) B paHHHE CpOKH XOjecTa3a B MapeHXHME IEYCHH HaOMI0JaroTCs
0YaroBble HEKPO3bl, HAPYIICHH MUKPOLMPKYJISINN, YMEHBIICHNE COJICpKaHNs TNIMKOOTeHa B remaronuTax. [lanee stn
MIPOLIECCH YCYTYOIISIFOTCS, TPUBOS M BBIPAKEHHOH NpOoduIudepariy *KeJIeIHbIX IPOTOKOB, & B OTAAIICHHBIE CPOKH (3-
4 Hen.) — K BO3HMKHOBEHHMIO MHKPOHOAYJSIPHOTO LMPpPO3a, YTHETEHHIO CEKPETOPHOHM (yHKIMU redeHH. B Ooinee
TIO3/THHE CPOKH JIOXKHBI JOJIbKU OKPYKatoTcsi GUOPO3HON TKAaHBIO.

B wna0mopenusx T.IL. MaraueBa (1973) HapylieHHe apXUTEKTOHHKH JOJISK IEYEHH M pa3pacTaHue
IpyOOBOJIOKHUCTOH TKaHHU 10 HAUMHAIOIIET0 IUPPO3a NEYEHH BBIBICHBI HA 45 IeHb 00TYPallMOHHON KEITYyXH.

JlaHHBIe OOJBIIMHCTBA HCCIEOBaTeNeil yKa3bIBalOT HA TO, YTO MPH OOTYpPAIMOHHON JKENTyXe MPOUCXOIUT
nposdepanis MeIKUX JKEITYHBIX MPOTOKOB C YCUIICHHBIM pa3pacTaHUeM COCIMHUTENbHON TKaHH BOKPYT HHX.

YIIbTpacTpyKTypHbIE ~ HM3MEHEHsi  TeHaTOUUTOB  TNpH  OOTYpalMOHHOW  JKeNTXe  HCCIEAOBAINCH
MHOTOYHMCIICHHBIMH aBTOpaMH. [0 TaHHBIM 3THX aBTOPOB OCOOCHHO BBIPA)KEHBI H3MEHEHUSI CO CTOPOHBI MUTOXOHJIPHI:
HaOJTI0IAI0TCSI TTOBPEXICHHE UX MeMOpaH, NPOCBETICHHE MaTPHKCa, Pa3IMuHOM CTeNeHH Ae3opraHuzanust kpucrt. I1o
Mepe YBEIHYECHHUS CPOKa X0JIECTa3a 3TH U3MEHEHHSI CTAHOBHUTCS BCE BHIPAKEHHBIMHU.

Hccnenys ynpTpacTpyKTypy MHTOXOHAPHI T€NaTOLMTOB B AMHAMHUKE pa3BUTHs Xxojecrtasa, U.B. I'punbko n
A.A. Kpusuuk (1986) ycTaHOBMIN ONIpeeIEeHHYIO CTaAnHHOCTh MOP(OIOTHIECKUX H3MEeHeHu. B nepBoii ctaauu (110
3 CcyT) NpeBaTUpyIOT SABJICHUSA IOJOKMH, MOBPEXKICHHS, AECTPYKIIUH MUTOXOHAPHH, CHIKAIOTCA MoOpQonornieckre
OKa3aTesy, OTPAXKAIOIINE OHOIHEPTETHUCCKYI0 PYHKIINIO MUTOXOHApHiA. K KOHITY 3-UX CYTOK MOSIBIISIIOTCS TIPU3HAKH
Iporiecca BHYTPUKICTOYHON pereHepaliy B BU/Ie YBEITHUEHHS YUCIIa MOJIOABIX MUTOXOHApHUH. s BTOopoi cTaguu (3-
10 cyToK) xapaKkTepHbl NPOSBICHUS BHYTPUKIIETOUHON pereHepanyy U Bo3pacTaHue MOpP(OJIOrHUECcKUX IoKa3areneit
MUTOXOHApHH. [Io TaHHBIM aBTOPOB YTHETEHHE MPOIECCOB BHYTPUKIETOUHON pereHepaliiii 1 MOBTOPHOE HapacTaHHe
JIECTPYKTUBHBIX HM3MEHCHWH MUTOXOHIPHHA C MOBTOPHBIM CHIDKEHHEM HX MOP(OIOrHIECKNX XapaKTepUCTHK
Ha0moatoTest B KOHIE 2-if 1 Ha 3 —i Hezene XoJecTasa.

XapakTepHble TPHU3HAKM OOTYpalMOHHOM JKENTyXH, a HMMEHHO — IIOSIBJICHHE KOMIIOHEHTOB JKEIYM B
LHUTOIUIa3ME TE€YEHOUYHBIX KJIETOK, B IPOCBETE JKEIUYHBIX KAHAIBIEB, J>KEIYHBIX IPOTOKOB IOKA3aHbl MHOTUMU
aBTopamu. OOHapy>KeHO OOJIBIIOE KOJIMYECTBO CI'YCTKOB JKEIYM B IIMTOIUIA3ME AIHTENHAIBHBIX KJIETOK JKEIYHBIX
IIPOTOKOB M MEXJy HUMH. VccrenoBaHus C BBeJEHHEM KoJuIoMAHOTO 3o0i0Ta mno3Boiuian K.A. 3ydapoy (1984)
YCTaHOBHTH IyTH ITPOHUKHOBEHHS KOMIUIEMEHTOB JKEJIH B KPOBb.

Hamname ocmmo¢unbHOrO Marepuaiga B JIH30COMAaxX, COACPXKAIOMMX OMIUPYOWH W JIMITOTPOTEHIHBINA
KOMILIEKC *xemun, kak npeanonarator C. Biava (1964), P.Barone et al (1968), G. Hubner (1970), B.K. Be3npo3Banubrii
(1970), cBa3aHO ¢ ygacTHEM STHX OpraHeJUl B pa3BUTHH MMATOJIOTMYECKOTO TIPOIIEcca MPH X0JIeCTas3e.

AHann3 JTUTEpPATypHBIX JAaHHBIX  CBHUIETENBCTBYET, UYTO CpeId MaTO(pU3NOJOTHYECKHX  CIBHIOB
peodIa aonuMu SIBJISTFOTCSI HapyIIeHHst 0eKoBOOOPA30BATEIHLHOM, AHTUTOKCHUYECKOH,
POTpOMOMHOOOPa30BaTEIbHOH M IMUTMEHTCHHTE3UpPYIOIeH (YHKIUH IeYyeHH, KOTOpbIE HaXoJATCs B INPSIMOM
3aBUCHMOCTH OT JUINTEIHHOCTH U CTETIEHH BBIPAXCHHOCTH O0TYpalMOHHOM XKemTyXe.
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YBenuueHne coAepikaHus OWIMPYOWHA, JKENEYHBIX KHCIOT U XOJIECTEpUHA B KPOBHM OTMEUYAcTCsl B
nuccnepoBanmax. M./1. Mancyposoii (1969), Y.A. Apunosa (1971), A.B. Maromenosa (1971), S1.B. I'aautkeBu4a u mp.
(1974). O.C. Kapramosoii u ap. (1975). T.H. Hofman et al., (1976). Oxnako uepe3 HECKONBKO THEH TOCIIE OKKITFO3HH
00IIeT0 KEJTETHOTO MPOTOKA CHHTE3 M BBIICICHNE JKETYM M HEKOTOPHIX APYTHX BEIIECTB I'€HaTONUTAMH CHIKAIOTCS,
YTO CBUJIETENBCTBYET O MOPAKEHUH KJIETOK IICUCHH.

Mo mammsmm W.JI. MancypoBoii (1969) yxe Ha 7-¢ CyTKH OOTYpallMOHHOM >KENTYXH BBIABISATCS TSKEIBIC
oOMeHHble HapylleHus nedeHd, torna kak T.III. Maraue (1970) Tompko Ha 30-e CyTKM XoJiecTasa OTMeEYaeT
Ha3HAYMTEJbHbIE CIBUTH B (DYHKIMH TIEYCHU.

Psin aBTOpOB HaOMIO#aNM 3HAYUTENBHBIC CIABUTH B JIMIHIHOM OOMEHE, KOTOphIE MMEIOT OIpelesIeHHOEe
3HAYCHHE B TUArHOCTUKE M TCUCHUH OOTYPaIlMOHHOW KENTYXH pa3andHoi sTnonoruu. B wactaocry, T.T. YecHokoBa u
ap. (1983) HaOmonany 3HaYNTEIHHOE YBEIMUCHHUE COJCPIKAHNS B KPOBH OOLIMX JIMIHUJIOB, MPEHMYIIECTBEHHO 33 CYET
¢bpakuii  cBoOogHOTO XOJecTtepuHa U (ocdomunumoB, M CBS3BIBAIM 3TO C BBIPAKECHHOH (YHKIHMOHAJIBHOU
HECOCTOATENBHOCTHIO KJICTOK ITEYEHH U X HECIIOCOOHOCTBIO K CHHTE3Y BBICIINX JKUPHBIX KHCIIOT.

Taxkum 00pa3zoM, B JOCTYyITHOH HaM JIMTEpaType OTPaKCHBI AaHHBIE OMOXMMHYECKHX HCCIICIOBAHUM PaHHUX
CPOKOB OOTYpPAaI[MOHHOW JXENTYyXH, OHM B OOJBIIMHCTBE OTPBHIBUCTBI M HE MAAIOT MOJHOTO MpEACTaBIeHHS 00
(YHKIIMOHANBHBIX M3MECHCHHAX B AWHAMHUKE Oome3Hu. Kpome Toro, BecbMa pa3sHOPEUYMBHI JaHHBIC OTHOCHTEIBHO
CHIDKCHUSI WM TIOBBIIICHNS aKTUBHOCTH HEKOTOPBIX ()EpPMEHTOB.
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