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BIOLOGY

Kanenuyk T. B, SIcrokoBuu T. B.

benapyce, ITunck, YO "Ionecckuit zocyoapcmeennslil ynugepcumem”

BJISSHUE BPACCHUHOCTEPONI0OB HA POCT "
PA3BUTHUE PACTEHUH KYJIbTYPBI PORTULACA
GRANDIFLORA

It was found that the application of brassinosteroids on ornamental
crops Portulaca grandiflora causes an increase in plant height (h, cm) and
the diameter of the basket (0, cm) on the control of concentration
epibrassinolide - 0,00025% (h = 14,95, @ = 4) and homobrassinolide -
0,000375% (h = 15,6, @ = 4,6).

Pemratomas poie B pEryssld POCTOBBIX IPOLECCOB B HACTOSIIEE
BpeMsl OTBOAWTCS (DUTOrOPMOHAM, BEIIECTBAM, OOpPa3yIOMMMCS BHYTPH
pacTeHus 1 o0J1aJaromyM O0JIBIION (PHU3HOIOTHIECKON aKTHBHOCTBIO, & TAKKe
CIMOCOOHOCTBIO TEPEABIKEHHsI W3 MecTa 00pa3oBaHMSl B APYrHe OpraHbl H
TKaHW, TJ€ OHHM TMPOSBISIIOT CBOM crheuupudeckue QyHkimu. HoBbiMU
(bUTOrOpMOHAMH HWHTEHCHUBHO H3YYaeMbIMH B TOCJIEAHHE TOJbI SIBISIIOTCS
OpaccHHOCTEpOHbl - OHOJIOTHYECKH AKTUBHBIE BEIIECTBA OTEYECTBEHHOTO
mpon3BoAcTBa. B Hacrosmee BpeMs B HCCIENOBAaHWM (PUTOTOPMOHOB
JOCTUTHYTHl 3HAUUTENBHBIE YCHEXH [0 NPHUMEHEHHI0O HX B CEIBCKOM
XO3SIACTBE, TIENIOBO/ICTBE, YKUBOTHOBOJICTBE, pacTeHHeBoACTRE [1].

Bpaccunocrepounnst (BC) — rpynmna ¢pUTOropMOHOB, IIPOUCXOIUT OT
JIATUHCKOTO HauMmeHoBaHus parca (Brassica napus L.). Ilo cBoemy
XUMHUYECKOMY cTpoeHuto BC SBISIOTCS TOJHMOKCHCTEpOMAAMH U B
CTPYKTYPHOM OTHOLIEHHH OCOOCHHO OJIM3KH K 3KIM30HAM, SIBIISFOIIMMUCS
TOPMOHAMHM JIMHBKH MeToMOp(o3a HaceKoMbIX. Dnudpaccunonun (9b) n
romo6paccunonuy (I'B) sBnsAIOTCS TIEpBBIMH NPENCTABUTENSIMH HOBOTO
IOKOJICHNSI ~ CENIbCKOXO3SIMCTBEHHBIX  XMMHKATOB C  OJHUM U3
OpaccHHOCTEPOUIOB — 24-3HOPACCHHOIMAOM H 28-roMOOPAaCCHHOIUIOM
COOTBETCTBEHHO, KaK aKTHBHBIM JIEHCTBYIOIINM BEIIECTBOM; NICHCTBYET B
Ype3BBUAHO MAaNbIX J033aX, KOTOpBIE SBISIFOTCS COIOCTaBHMBIMH C
€CTeCTBEHHBIM  COJIEp)KaHWEM  JMHOpacCHHONWAAa B PACTCHHUSAX;
9KOJIOTHYECKH 0e30maceH, HETOKCHYeH B  OTHOIIEHHHM  YEJIOBEKa,
MJIEKOIIUTAIOMINX, TTOJIE3HBIX HACEKOMBIX  PBIOHI [2].
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VkasaHHble  Bblme  (aKkTbl  O0yCIaBIMBAIOT  HAy4YHBIA U
MPaKTHIECKHH  WHTEpeC K  HCCICNOBAHWIO  MPOU3BONHBIX  24-
snuOpaccuHONMAAA U 28-TOMO-OpacCHHONINAA HA Pa3IUIHBIX PACTHTEIBHBIX
00BEKTax, B TOM YHCIIE U Ha [[BETOYHO-ICKOPATHBHBIX C IIEIbIO pa3paboTKu
HAJCKHBIX METOJMK HX BBIPAIMBAHUA W YIYYLICHUS JIEKOPATHBHBIX
NIPU3HAKOB U CBOWCTB.

Pa3zpaboTka MeTOJOB M CHOCOOOB NMPUMEHEHHS OMOCTUMYJISITOPOB
JUISL  TIOBBILICHMS JEKOPAaTUBHOCTH M  YCTOWYMBOCTH pacTeHUH K
HeOnaronpuaTHeIM (pakTopaM OKpYIKaloIleH cpeabl SBISETCS OJHUM U3
MIPUOPHUTETHBIX HAIlpaBJICHUH B Pa3BUTUHM OTEUYECTBEHHOI'O IIBETOBOJICTBA.
B orToif cBs3M 00BEKTOM Hallero HccienoBaHUs Obula BBIOpaHa
JICKOPAaTHBHO — I[BETOYHAs OJHOJETHss KynbTypa Portulaca grandiflora.
Hccnenyemslii 00beKT 001aJaeT BEICOKMMH JAEKOPATUBHBIMH KaueCTBAMH,
IIMPOKO MPUMEHSETCSI B 03€JICHCHNH PAa3INYHBIX HACCICHHBIX ITYHKTOB.

IMoprynak (Portulaca) - sto TpaBsHHCTOE pacTeHHe, MPHHAIJIC-
xKamee K CeMeiicTBy — mopTymakoBble.  JIMCThsI — IUIOCKME WK
OUIHHAPUYECKON (HOopMBI, BBICOTa pacTeHHid He Oonee 20 cM 1 okoio 15 cm
B mmpuHy. COIBETHS COCTOAT M3 IATH JIETIECTKOB M IPUOOPETAIOT
pas3iuuHbIe IBETa: OT PO30BOTO JO KPAcHOTO, BIUIOTh IO (HOJIETOBOTO.
[Tnonpl uMeroT GopMy Karicysl, KOTOpbIE COJEpKaT OYeHb MEJKHE CEMEHa.
Cemena 0o0JaalOT TepaneBTHYECKUMH CBOMCTBAMHM M HCIOJB3YIOTCS B
KyJIHWHApUH IS IPUTOTOBIICHHA canaTos [3].

B xagectBe 00BEKTa HCCIEIOBAaHUS OBIIM HCIIOJIB30BAHBI CESHIIBI
Portulaca grandiflora u aeficTByromue BemiecTBa — BOJHBIE PACTBOPHI 24-
snuOpaccuHONMMIAa WM 28-rOMOOpacCHMHONMIA,  KaXIBIA B JIBYX
koHneHtpamusax (0,00025 %, 0,000375 %). Pactenus oGpabatbiBamu
METOJIOM OIIPBICKUBAHUS, U1 00pabOTKH MCIIONIB30BAIN Pa3OpBI3rHBaTEIb
pyuHoit (V =1000 mi). Bo Bcex BapraHTax ONBITa KOHTPOJIBHBIE PACTCHUS
o0OpabaThIBaIIN TUCTWLIHPOBaHHOW Bomoi. OOpaboTku mpoBoawmn B 9-10
4acoB yTpa IpH TemnepaType Bo3ayxa He 6oiee 23°C.

Jlnst SKCTIepUMEHTa € CesHLAMH KYJIbTYphl MOPTYJIAK HCHOJIb30BAIH
MOYBEHHYIO CMECh CJIEYIOIIEro cocTaBa: 2 4acTu 3emid, 1 4acTb Topda u
1 gactp necka ¢ qobaBneHreM Ha Kaxaple 10 g1 cmecu 5-6 T cymepdocdara
u 10 r mpupOTHOTO U3BECTHAKA.

Kaxaplii BapuaHT OMbITA HACYUTHIBAN 66 pacTeHHU (CTaHTapTHOE
KOJIMYECTBO SUYEEK B IUIACTHKOBBIX KacceTax JUISl paccasibl) C TPEXKpaTHOM
MOBTOPHOCTHI0. CesTHIIBI ITOpTYNaka 00padaThIBaIM IIOCIIE X OTPACTAHUS B
TEYEHHE MEepUoja BEereTaluy JIBYKPaTHO C MHTEpBaJoM B 2 Hexenu. [lpu
00paboTKe KaXAOro M3 BapUAaHTOB, COCEAHHE OTIECJUINCH 3AIIUTHBIMHU
SKpaHaMH (1m? paMKu ¢ 1euiogaHoM) BO U30EKaHHE IOMAJaHUSL



Modern Methodology of Science and Education

Ipernapara Ha COCeJHHE PAacTeHUs. BbICOTy pacTeHuil B KacceTax H3Mepsun
nepes] Kakaoit 00paboTkoi OpacCHHOCTEPOUaMH.

ITo BpicoTe mobera Ha TEPBOM 3Tale IIOCIE OJHOKPATHOTO
TpUMEHEHHsT OpacCHHOCTEpOMIOB Ha Kymbrype Portulaca, b u I'b
nokasanu ciepyromme pe3ynstarsl (Puc.1): Ob B konnertpanuu 0,00025%
u 35 0,000375 % - 55,8 u 27,9%, I'b B xonnentpammu 0,000375% - 88,2%,
YTO JOCTOBEpHO Oouibiie yeM KOHTposb (P<0,05). I'B ¢ xoHueHTpammei
0,00025% He BbI3BaJI OCTOBEPHBIX H3MEHEHUN NaHHOTO MpU3HAKa IO
CPaBHEHUIO C KOHTPOJIEM.
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Puc. I Brusnue 6paccunocmepoudog no KOHYeHmpayusm Ha Onuny nobeea
pacmenuii Portulaca grandiflora (mapm-maii 2014-2015 22.)

Ha BTopom 3Tame ombita mocie AByKpaTHOW 00paOOTKM pacTeHWit
pesynbTar ObUT MIEHTHYHBIM. B wactHocTn, nmpumeHenne Ob 0,00025%
MPHUBEJIO K YBEIMYCHHIO IUHHEI modera Ha 62,6%, a I'b 0,000375% Ha
74,7%, 9TO ZOCTOBEPHO OOJIBIIE YeM KOHTPOJIBHBIE PACTEHHS.

Mexny koHIeHTparueit Ob u nmuHOM modera ycTaHOBJICHA CPETHSS
TIOJIOKHUTENbHAS JUHeHas koppemsiius (r=0,55). 3HadeHus KOHIIEHTpa-
muet I'b m mmHOM mobera XapaKTEepHU3YIOTCS BBICOKOW ITOJIOKUTEIBHON
koppesiuei (r=0,88).

CrnenyromuM 3TarmoM paboTHl OBIJIO CHATHE IapameTpa AuaMeTp
uBetka B (Qasze «usereHuws» (50% ot obmero kosmuectsa). CpaBHeHHE
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JyaMeTpa KOP3UHKH IO BCEM KOHLEHTpauusM bAB mno3Bossier 3aKiouuTs,
9TO BCe 4 BapHaHTa JJOCTOBEPHO OOIIBINE, 4eM KOHTPOIIb.

CormocTaBmsist KOHIEHTpanuu Ob u nuaMeTp IBETKa ycTaHOBJICHA
CBSI3b MTOJIMHOMHUHAIEHOTO THMA (R2=1): y = -0,76x2 + 3,3x + 0,44, tne x —
koHneHTpanus Ob, %, a y — muaMeTp BETKa, CM.

Mexny KoHIeHTpammed OB W 1ImamMerpoM IBETKa YCTaHOBJIEHA
cpensis moJoxkuTensHas koppersinus (1=0,66). Konnenrpauus I'b u nuamerp
LIBETKA XapaKTepU3yIOTCsl CBs3bI0 JnHekHoro thna (R? = 0,9999): y = 0,81x +
2,1733, rae x — xonuentpauwys I'b, %, a y — nuameTp 1BeTKa, CM.

BennunHa xoHueHTpauuu ['b u anameTp nBeTka XapakTepU3yHOTCS
BBICOKOM mOJOXHUTeNbHOW Koppemsnuedt (1=0,98) Ommskoit k1.
Crartuctuueckuii aHamu3 MOP(POMETPUYECKHX OCOOSHHOCTEH KYJBTYpHI
MOPTYJIAaK Ha BCEX dTallax MCCIEIOBaHMS MOKa3all, 4To KoHIeHTpauus bAB
(OB u I'b) BimseT xak Ha AaMeTp KOP3WHOK TaK U Ha BRICOTY modera.

Ha ocHOBaHMHM CTaTHCTHYECKOTO aHAIN3a MONYYCHHBIX JAaHHBIX
YCTAQHOBJICHO, YTO TOHIXCHHE KOHIEHTpaunuu mpemnapara ['b BbeI3biBacT
YBEIMUYCHNE AMAMETPa KOP3WHKH W BBICOTBI PACTCHUS, UTO SBIISCTCS
MOP()OMETPUYECKIM IPU3HAKOM YIYYIOICHUS JEKOPAaTHBHBIX KadeCTB
KynbTypel. B TO e BpeMms, BIMSHHE 3NHOPACCHHOJIIMAA Ha KYyJIbTYpY
MOPTYJIaK MPSAMO MPONOPLHUOHAIBHO, T.€. TOBBIIICHHE KOHI[EHTPALUU
mpenapata Ob BbI3BIBaeT YBEIMUYCHHE IHAMeTpa KOP3MHKH U BBICOTHI
pacTeHusl.

Ilo pesynapraTaM MpPOBEAEHHOTO 3KCIIEPUMEHTa MOXHO CJIeNaTh
BBIBOJI, UTO WCIIOJIb30BaHHE (PUTOrOPMOHOB TPYIIIBI OpacCHHOCTEPOHIOB
TIOJIOKUTEIBHO BJIMSIET HA POCT M Pa3BUTHE IBETOYHO-AEKOPATHBHBIX
pacTeHunii ceMelcTBa MOpPTYIaKoBble. Ha OCHOBaHMM TOJIyYEHHBIX AaHHBIX
MBI peKoMeHayeM ucnoiib3oBath Db ¢ koHuentpauuei 0,00025% u I'b ¢
koHneHtpamuer  0,000375% - kak Hambonee dpGdexkTUBHBIE I
TIOJIJIep)KaHMUsl JIEKOPATHBHOCTH OJHOJICTHUX DPACTEHUH Ha TPOTSKEHHUE
BCETo IEePHO/a POCTA U IBETCHHS.
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K. x. H. Tacei6aesa IlII. b., k. 6. H. AdoungaeBa, MbuiThikOaeBa I'. C.

Kazaxcman, Hlvimkenm, IOscno-Kazaxcmanckuii 2ocyoapcmeentulii
yHugepcumem um. M. Ayizoea

PA3PABOTKA HOBOM PELENTYPHI MAACHBIX
KOHCEPBOB U3 MsICA KOHUHbBI OBOIIAMUA

The research results of development of technology and recipes of
canned food meat of horse meat with vegetables are presented. The enzyme
preparation - protepsin was used for taste, flavor and texture of meat, its
color stabilization, obtaining specific properties during processing. A new
recipe of vegetable canned food using meat canned beets of pumpkin, celery
and others.

B HacTosimee BpeMst OCHOBHBIM CBHIPBEM IS TIPOU3BOJICTBA MSICHBIX
KOHCCPBOB ABJIACTCA MSCO TOBAAWHBI U CBUHUHBI, o6naua}omne BBICOKOM
TEXHOJIOTUYHOCTBIO IO BCEM IapaMcTpam. YuuteiBas PErnoHAJIbHBIC
ocobenHoctu KaszaxcraHa, cBA3aHHBIE C CBIPHEBOM 0a30i M CTPYKTYpoi
MUTaHUsA KOPCHHBIX X(HTeHeﬁ, B HaOWOHAJBHBIX TpagulUAX MECTHOT'O
HaceleHUs KOHHMHA 3aHMMaeT IJlaBHOe MecTo. Crnpoc Ha MPOAYKTHI W3
KOHMHBI BBI3BAaHO BBICOKOH OMOJOTMYECKOW IEHHOCTHIO 3TOTO BHA Msca,
T.K. KOHMHA JIeTYe YCBAaWBAaeTCsl OPraHW3MOM 4eJOBeKa, o0iazaer
BBIPOKCHHBIMH ~ AWETHYECKUMH CBOMCTBAaMH 3a CYET IOBBIIIEHHOTO
cojep)kaHnsl Oenka, XOpomo cOaJTaHCHPOBAaHHOTO AMHHOKHCIOTHOTO H
XKHPHOKHUCIOTHOTO COCTaBa.

KoHcepBbl M3 KOHHMHBI TIPEACTABJICHBI HA ITOTPEOMTENHCKOM PBIHKE
Ka3zaxcrana, OlHAKO OHM IPaKTHYECKH BCE MMIIOPTUPOBaHbI M3 Poccum u
benapyccuu (m0 80%). MsicOKOMOMHATBI CTpaHbl Ha CETOTHSIIHUN JI€Hb
BBIPa0ATHIBAIOT MPOIYKTHI U3 KOHWHBI B HEOOJBIINX KOJIMIECTBaX. B cBsi3u ¢
yem, i FOkHOro pernona KasaxcraHa akTyanbHBIM sBISeTCS pa3paboTKa
ACCOPTUMCHTA U TEXHOJIOTUU MACHBIX KOHCEPBOB U3 KOHUHBI C OBOLIIAMH.

OBOHIHBIC KOMIIOHCHTBI B KOHCEPBAX IONOJHAIOT OTCYTCTBYIOIIHC
WIN HEJIOCTAIOMME B MSCHBIX NPOJYKTax OWOJOIMYEeCKHd aKTHBHBIE
BemecTBa. J[oOaBieHne pacTUTEIbHBIX KOMIIOHEHTOB YBEIMYHMBACT BBIXO]
U CHWXaeT ceOecTOMMOCTb TOTOBOTO IPOAYKTA, MO3BOJISIET PAaCIIMPHUTh
ACCOPTHMEHT MSCHBIX IPOJIYKTOB M CO3/aBaTh NMPOAYKTHI (PYHKIHOHAIIb-
HOTO NMUTaHUS.

B Hacrosmee BpeMmsi NPOM3BOACTBO KOHCEPBHBIX W3JEIUH U3
KOHMHBI HAIlpaBJICHO Ha I/IHTeHCI/I(I)I/IKaHI/HO TEXHOJIOTUIECKUX MPONIECCOB,
yIIydIIeHne Ka4ecTBa TOTOBBIX M3/IENNi, 00pabOTKY CHIPhSl COBPEMEHHBIMHU
OHMOTEXHOJIOTHUECKMUMU METOaAMU.
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ITpumenerne (EepMEHTHBIX IIPETApaTOB CIIOCOOCTBYET WHTEHCH-
(UKaIUM TEXHOJOTMYECKUX IIPOIECCOB, CMATYCHUIO CBIPHSA, YIyYIIaeT
TaKHhe Ka4eCTBEHHBIE TI0KA3aTeNN KaK HEKHOCTb, COUHOCTh, BKYC H apoMar,
a TaKXKe yCBOSIEMOCTb OPTaHU3MOM YENIOBEKA.

AHanu3 nuTeparypbl MOKasal, 4TO HOBBIE pa3pabOTKH MOCBSIICHBI
CO3JIaHUIO PELENTYP C ONPEACICHHBIM COOTHOIIEHHEM OBOLIEH ¢ cOanaHch-
POBAaHHBIMH BKYCOBBIMH KadeCTBaMH M BBICOKOI CTOHKOCTBIO HpHU
XpaHEHUHU.

KoHcepBbl mosyyaln MO M3BECTHOW TEXHOJIOTHH, H3MEHAd
MIPOLIEHTHOE COOTHOLICHNE KOMIIOHEHTOB. [Ipu pa3paboTke HOBBIX BHIOB
MSICHBIX KOHCEPBOB M3 KOHHHBI C OBOIIAMH B KaueCTBE NMPOTOTHIA OBLIH
B3Thl KOHCEPBBI «I'yisik roBspkuit». [Ipu 3ToM B KOHCEPBBI OBLIN BBOIMIIH
pa3IUYHbIE OBOILH, IO KOMHYECTBY, AHAJOTMYHO KOIMYECTBY B MPOTOTHIIE.
Hamn paspaboTaHpl onTHManbHBIC PELENTYpPHl KOHCEPBOB W3 KOHHHBI C
OBOILIAMH, TJ€ COOTHOIIEHHE MSICO : OBOIIM cocTaBisuy, B %: 30:70; 50:50;
80:20, uTO oOTBEYaeT pPEKOMEHAAIMSAM 30pPOBOIO U PAIMOHAIBHOTO
muTaHusA. KpoMe Toro, Lenblo ymaydIIEHHs OPraHOJIENTHYECKUX CBOWMCTB
TOTOBOTO IPOAYKTa M MHTCHCHU(HKAIIMH TEXHOJIOTHYECKOTO IpoIecca Mpu
KOHCEPBUPOBAaHUH UCIIONIb30BAIN (DEPMEHTHBIH Mpenapar NpOTENCHH.

IIporniecc momydeHUs] MACHBIX KOHCEPBOB W3 KOHHHBI C OBOLIAMHU
COCTOMT M3 CIEAYIOIINX ONeparuii:

Msico KOHHHBI PEeXyT Ha KyCKH NpHUMepHO 3xXx3 cM U Tymiar B
COOCTBEHHOM COKY, J00aBisisi HApE3aHHBI YK W HEMHOTO TOILIEHOTO
*upa. Bo BpeMs TyleHHs B MsCO KJIAAyT CONb, TYIIHUCTBIA YEPHBIN Mepew,
yecHOK. JlosmBaroT Boay WIM OyJIbOH, MONYYEHHBIH H3 XOpPOIIO
BBIBAPEHHBIX KOCTEH, XpsAIIed M KOXXHUIBI, YTOOBI TNpH CTEpHIIM3AINN
o0OpazoBajack cTyJeHHUCTas Macca.

Konnna ¢ oBoljaMH CYMTAaeTCs XOPOIIO YBAPEHHBIM, €CIU NpHU
pa3pe3aHuy Msica M3 Hero BhITEKaeT OecIBETHAs MM KPACHOBATAS KUIKOCTb.

Msico, 3anuroe O0yIp0HOM, B KOTOPOM OHO BapHJIOCh, YKJIQABIBAIOT B
0aHKM ¥ CTEPWIM3YIOT B KHIISALIEH BOJE: JIMTPOBbIE B TeueHHe 1 waca 45
MUHYT, TOJ-TUTPoBBIe — | gaca 15 MuHYT.

KoHcepBBl M3 KOHHMHBI C OBONIIAMH TOTOBHJIH CO CBEKJIOH,
KapTodeneM, THIKBOW, CeIbAEpPeeM, MOPKOBBIO W IPYTUMH OBOIIAMH.
Crioco6 mpHUTOTOBJICHHS TAKOH )K€, KaK y MPOTOTHNA «I yIISIK TOBSKHIAY», HO
MSICO, TIOCJIE TOTO KaK OHO CTaHeT MSATKUM Iociie 00paboTku GepMeHTHBIM
npenaparoM, OOKapuBaJM B TOIUIGHOM Macie, A00aBsuIM K HEMY
Hape3aHHbIE TOHKUMH [UIACTUHKAMHU U MIPOXKAPEHHBIE OBOIIU.

Bce 310 HEMHOTO IPOBapHBAIN U B TOPSYEM BHJIE YKIIAIbIBAIIM B OaHKU.
JInTpoBbIe CTEKIISTHHBIE OaHKH C TYJIAIIOM CTepIIN30BaH | yac 45 MUHYT.
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3areM IpOBEpSUIM TEPMETUYHOCTH OaHKH. [l 3TOro B 3KCHKATOP
HaJMBaJIX B TeueHUe 15¢ u oxmaxaennyto 1o 40—45°C Boxy, ommyckanu Ha
OHO DOKCHKaropa OaHKy ¥ HaOmogamm 3a My3BIpbKaMH —BO3AyXa.
HerepMernunoii cuntaeTcs 0aHka, y KOTOPOH M3 OJHOTO M TOTO e MeCTa
BEIXOJIUT CTPYHKa BO3AyXa WM TEPHUOAMYCCKH HECKOJBKO ITy3BIPHKOB.
3aTreM KOHCEpBBHI MOABEPrajil TEIUIOBOH CTEPHIIM3AIlNH B aBTOKJIABE NIpU
115°C, B Teuenue 15 MUHYT.

Jnst ynyuiieHus BKYCOBBIX I00aBOK BBOJHMJIM TOHKO M3MEIbYECHHBII
MOPOIIOK YEpHOTO MojoToro mepua B komuudectBe 0,5 — 1,0% oT macchl
BCEX KOMIIOHEHTOB. YBEJIMYCHHE COJEp)KaHUs Iepla yXyIIlaeT BKYC
KOHCEPBOB, MOABIAETCS INPUBKYC FOPEYU M BHEIIHUKM BHUJ — BKpPAILICHUE
TEMHBIX YaCTHII. YMeHblIeHne COACPIKaHUA YCpHOIro ImneprHa HE MCEHACT
BKYCOBBIC KauecTBa IPOIYKTA.

Peuentypoil npenycMmoTpeH BBoA cenpaepes. Cenblepeil BBOAUIU
MocJie TMAacCEepOBaHMS, UYTO YIydmIaeT (H3UKO-XHMHUYCCKHE IT0KA3aTeNn
TOTOBBIX KOHCEPBOB. [l0BapeHHYIO COJIb U caXap BBOAWIM B KOHCEPBBI IS
MIPUIAHAS €My MTOJTHOTH BKYCOBEIX olMyIIeHnH. [IpenmaraeMoe KoImaecTBO
0,5-10 r sBIsIETCS ONTUMANFHBIM. Y MCHBIIICHHE JOOABKHU COJH TIPHBOIUT K
YXYALIEHUIO BKYCOBBIX CBOMCTB KOHCEPBOB.

HoBast peuentypa mosydeHusi KOHCEPBOB KOHWHBI (0OpaboTaHHas
(epMEHTHBIM MPEMapaToM IMPOTENCHHA) C OBOIAMH C ONTHMAJIbHBIM
KOJIMYECTBOM BBOJUMBIX KOMIIOHCHTOB MPEACTABJICHbBI B CICAYIOIINX
peuenrypax (tabnura 1-3):

Tabnuma 1 - Penentypa 1

Konnna 300 r
TorieHsIH Xup 50
IIporencux 3
Kaptodens 200
MopkoBb 100
Cenbaepeit 50
Jlyk permgatslii 100
Caexia 50
Coub noBapeHHast 10
Caxap-1necok 0,5
Ileper uepHbIi MOJIOTBIH 0,3
KoctHblit OynboH Jlo BbIXOZA LENEBOro MPOJYKTa
1000
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Tabmmma 2 - Penentypa 2

Konuna 536,7
TorieHsId Xup 50
IIporencun 3r
Kaptodens 150
MopkoBb 100
Cenpnepeit 50
JIyk perrgatsrii 18
TrIkBa 50r
Coutb moBapeHHas 10
Caxap-1iecok 0,5
Ilepen uepHbIN MOJIOTHII 1
KoctHslii OynboH Jlo BbIXOZAa LENEBOro MNPOAYKTa
1000
Tabnuna 3 - Penentypa 3
Konuna 785
Toruienstii xxup 50
Kaprogens 150r
MopkoBb 100r
Cenbaepeit 50r
JIyk perngatsIif 18
TrikBa 50r
[Merpymika 0,3
[Teperr yepHBII MOJOTHIH 0,25
KoctHslii 6ynboH Jlo BbIXOJAa 1LIEJNEBOTO IPOAYKTA
1000

IIpu 06paboTke PpepMeHTHBIM MpenapaToM MPOTENCUHA B TeueHue 4
yacoB MsACO Halyxajo, HaONIOAANOCh CHIDKEHHE COJIEPIKAaHUS PBIXIION
COCAMHHUTENILHON TKaHHW, OCJIA0JEHHE CBA3M MEXAY pPa3BOJOKHEHHBIMHU
MBIIICYHBIMH BOJIOKHAMH M, KaK CJEJCTBHE, PACIIMPEHHE NPOMEXYTKOB
MEX1y HUMH. BrarocsizpiBatommasi ClocoOHOCTh KOHUHBI € J100aBIeHHEM
(epMeHTHOTO IpenapaTa MpOTENCHHA yBEeIMYUBaeTcsl B cpepHeM Ha 11%,
a BlaroyjepxuBamomas - Ha 12% 10 CpaBHEHHIO C KOHTPOJIBHBIMH
oOpasmamu.

Bce 3Tn n3MeHeHMs CBUAETENLCTBYIOT O TIOJIOKHTEILHOM JEHCTBUU
(epMeHTHOTO TIpemapaTa Ha MBIIIEYHYI0O W COCIUHUTEIbHYI0 TKaHH
KOHHMHBI U MO3BOJIAIOT IMPUMEHATH MPOTEIICUH MPHU MMPOU3BOACTBE MACHBIX
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U3ACTUNA C IIEbI0 YIYYIICHHS OPraHOJICNITHYECKHX CBOMCTB TOTOBOTO
MPOAYKTa U HHTCHCU(PHKALIMH TEXHOJIOMMIECKOTO Ipolecca.

Ilpu aHanmM3e KavyecTBa KOHCEPBOB K3 KOHHMHBI C OBOILAMH,
OpraHoJICNTHYECKAs OlCHKA U (PU3MKO-XUMHUYECKUE MMOKA3aTelld MOKa3ajH,
YTO KOHCEPBBI CO CBOMCTBEHHBIM 3aI1aX0M, MSICO COYHOE, HE TEPEBapEHHOE,
LBET CBETJIO-KOPUYHEBOI'O U KOHCEPBHI COOTBETCTBYIOT IO BCEM
nokasatessiM TpeboBanusm ['OCT (tabiuua 4-5).

Tabmua 4- OpFaHOJ'IeHTI/IquKI/Ie TOKa3aTeJIM KOHCEPBUPOBAHHOI'O MsACa

HaumenoBanue Konuna, KoHCEpBUpOBaHHAas C OBOIIAMHU

oKa3aTesis

3amax u BKyc CBOICTBEHHBIH, 6€3 IOCTOPOHHETO 3amaxa
Y TIPUBKYCa

Buemrnuii B | MsCO M OBOIM KYCOYKAaMH, B OCHOBHOM,

KOHCHCTEHIIHA MsAca Maccoii He MeHee 30 r. Msco codyHoe, He

nmepekapeHHoe, 0e3 KocTeHd, XpsIeH,
CYXOXHITHH, 0e3 Tpy0Ooil coeTMHUTENBHOM

TKaHU.
Buemmnuii Bug MscHoro | I[BeT cBeETIO-KOPUYHEBOTO, C HaJIUYHEM
COKa B3BEIIEHHBIX OEIKOBBIX BEILIECTB B BHIE
XJIOTILEB.

Tabmmia 5 - Pr3HKO-XUMHUECKHE MOKa3aTeNIl KOHCEPBUPOBAHHOIO MsIca

MaccoBasi 1oJis1 Msica U xupa, %, He meHee | 59,0
MaccoBsasi 107151 sxupa, % 35
Maccosas nons Biaaru, % 50,8
MaccoBas oyt moBapeHHo# comu, %, He | 1,5
Oosee

ITocTopoHHue npumecu Her

IIpu sTOM, coaepaHHEe HE3aMEHHMBIX AMHHOKHCIOT OTBITHBIX
oOpa3noB yBenmmumBaercss Ha 20%, 9YTO CHOCOOCTBYET IOBBIIICHUIO
THOPOQIUIEHBIX CBOWCTB MsCa W YBEIHMUYCHHWIO BBIXOJa (HPOPMOBAHHOTO
MPOJYKTa C HEXHOW KOHCHCTEHUMEH, NPHUATHBIM BKYCOM U apoMaTroM HU
MOBBIIICHHOM MHIIEBOM LIEHHOCTHIO.

JIMTEPATYPA

1. Tlarent Ne2456827 RU 2456827 C1 51) MIIK A23L1/31
(2006.01), 3asska: 2011113474/13, 08.04.2011 Cnoco6 mpou3BoACTBA
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after L. N. Gumilev

GEOECOLOGICAL ASPECTS OF WATER
MANAGEMENT IN TRANSBOUNDARY RIVER
BASINS: FOR EXAMPLE IRTYSH RIVER

The article describes the approach to the organization of water
management in transboundary river basins. The structure of ecological and
economic system of the Kazakhstan part of the Irtysh River basin. To ensure
that all water users with water of sufficient quantity and quality should be
exerted to normalize the anthropogenic impact, we need a system of basin
water management of transboundary rivers, based on a complex
methodology, metrology, legal measures undertaken by all countries in
order to maintain water supplies and improve its quality.

The problem of water resources is one of the most important
components of the overall problem of sustainable development. The
importance of achieving sustainable water use is emphasized by the
attention given to this issue in numerous international forums. The increase
in the total lack of, the gradual destruction of the growing pollution of
freshwater sources mentioned in Agenda 21, adopted in Rio de Janeiro in
1992 [1].

More alarming statements "about the need to radically change the
situation with the management of water resources, or in the near future, the
world will face a severe water crisis” [op. 2] were made at the World Water
Forum (The Hague, March 2000). The UN released the World Summit in
Johannesburg, the review assesses that by 2025 two-thirds of the world's
population will live in countries facing moderate to severe stress associated
with a deficit of high-quality water. [3]

For Kazakhstan, which is the volume of river flow is among the least
of the planet's water supply, the water factor is one of the determining,
constraining the development of many regions of the country. So the total
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amount of the required water consumption is 54.5 km, and the volume of
disposable possible to the economic use in an average water year does not
exceed 46.0 km3. In dry years, the total amount of water is reduced to 58
km, and have, respectively, up to 26 km. [4]. In addition, the distribution of
water resources in the territory is extremely uneven and causes instability
and irregularity in water availability in regions and sectors of the economy.
Lack of water resources is exacerbated by their poor quality, which is
almost all water bodies of the republic is assessed as unsatisfactory, and
recognized the most polluted river Ural, Irtysh, Nura and Syr Darya. In
many fields of groundwater and the deterioration of their quality due to
pollution. The depletion and pollution of water resources noted in the
Concept of Environmental Safety of the Republic of Kazakhstan among the
most dangerous manifestations of the ecological crisis in the country.

In order to achieve sustainability of water use is necessary, first of
all, changes in the system of water management. As noted in the Concept of
development of the water sector and water policy of the Republic of
Kazakhstan till 2014, approved in 2006, the current system of water
management of the country, established in a centralized economy, is
outdated and requires radical restructuring. [5]

Along with the development of a new system approach to water
management in Kazakhstan it is also very important is the issue of cross-
border water management. Because of 100.5km3, averaged water year
surface water resources of Kazakhstan, only 56.5 km formed on the territory
of the republic, and the remaining volume comes from the neighboring
Countries of Central Asian states, Russia and China.

In the process of sharing of transboundary water bodies between
states raises a lot of problems and disputes, especially in the assessment of
the scope and effects of that impact. This is due to a large extent the lack of
generally accepted methodologies for such assessments.

Modern water management strategy should be based on maintaining
a sustainable ecosystem condition watershed, and therefore to the water
management needs an ecosystem approach. Currently, the systems approach
to water resources management has not yet formed any of the Russian
Federation or in the Republic of Kazakhstan. The tendency to separate the
planning and management of various social, ecological and economic
aspects of water management. Depletion of water resources, unwanted
change of river ecosystems caused by the fact that the interference occurs in
them without adequate analysis of the possible consequences.

The ecosystem approach is to achieve the main goals of water supply
and water protection, subject to maintain a sound ecological status of both
water sources (rivers, lakes and aquifers) and environmental basin as a
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whole. Consequently, decisions must take into account the compatibility of
water management with the natural functioning of natural ecosystems, to fit
into them.

Water management issues have been devoted to the works of many
researchers. A.B. Avakian, O. Vasilyeva, M. Chernyaev, J.S. Yadav,
N.B.Prokhorova, M.Korytny and others.

In Kazakhstan, the study of the problems involved A.A.Tursunov,
M.J. Burlibaev, developing in particular the problems of water allocation in
the Aral-Syr Darya Basin [6,7]. But although most of the authors in recent
studies indicate more insistent need for geosystem approach to water
management, however, it is still poorly used.

The Irtysh River is the largest in the Republic of Kazakhstan and
provides water to the population and the economy, not only within its basin,
but also - through the channel Irtysh-Karaganda - low water vast territory of
Central Kazakhstan. Thus, the water district. Irtysh depends on the state of
the economy and the health of the population of large industrial region of
Kazakhstan, which includes the three areas of the Republic - East
Kazakhstan, Pavlodar and Karaganda, a total area of 836 thousand km and a
population of over 4 million people, accounting for about a quarter of the
population of the entire country. Irtysh River and the channel Irtysh-
Karaganda feed water 4 of 6 largest cities in the Republic of Kazakhstan,
including the rapidly growing capital city Astana. Irtysh flowing through
the territory of the three countries, acts as a transit for Kazakhstan in every
sense - and how bringing its waters is abroad and how flowing outside the
camp, illustrating thus the problems arising from the states located above
and below watercourse. Irtysh river basin is one of the highly industrialized
regions of Kazakhstan. Here concentrated large enterprises of ferrous and
non-ferrous metallurgy: OJSC "Kazzinc" (Ust-Kamenogorsk), JSC
"Aluminium of Kazakhstan" (Pavlodar), JSC "lIspatKarmet" (Temirtau),
JSC "Kazakhmys" (Zhezkazgan) and others. These enterprises, providing
significant revenues to the budget of the Republic, at the same time have a
significant impact on the ecosystem of the river Irtysh, which state as a
whole, as well as the quality of water can be considered as an extension of
human impact. Expected for by increasing the intake of water through
construction channel Black Irtysh-Karamay in China and expanding the use
of the channel Irtysh-Karaganda in Kazakhstan.

Irtysh River flows through three countries, each of which has its own
interests in the use of water resources, determined by the specific natural
and economic conditions of these countries.

China, having excessive population density in populated eastern
provinces, is interested in the development of areas in Xinjiang, which will
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require the expansion of drainage water from the river Black Irtysh for
industrial water supply, irrigation, new acreage and increased production of
commodity grain. As a result, this will lead to an increase in seizures of the
runoff and possible water pollution from agriculture.

Kazakhstan is the country's largest hydroelectric complex, which is
regulated by reservoirs runoff Irtysh the development and production of
non-ferrous metals in the zone of the main part of the flow leads to a
significant deterioration in the quality of water, however, water Irtysh serve
as a major source of drinking water for a large part of the settlements of the
Republic of Kazakhstan, including the largest industrial centers. Some
runoff Irtysh withdrawn channel Irtysh-Karaganda irrigation for dry central
Kazakhstan, and this impact will grow.

Russia, do not feel, at first glance, the lack of water in this part of the
country, however, already has a problem with the water supply of the
second-largest in the Siberian Federal District and the industrial center of
the village - the city of Omsk. At the same time there is a threat of the
possibility of shipping, ensuring the most important for the region "northern
delivery” ie compromised an important transport artery, providing the
normal functioning of the downstream areas [8-9].

Existing problems of water will grow in the impending expansion of
human impact. This can lead to an exacerbation of cross-border relations.

Basin water management system of transboundary rivers should be
based on a complex methodology, metrology, legal, technical and
organizational measures implemented by all countries with the aim of
conserving water and improving its quality.

One of the basic principles of information security management
should be the principle of territoriality.

Ecological and economic zoning of the basin should be carried out
taking into account the hierarchical levels of management and
environmental vulnerability of the basin waters in accordance with the
specific natural conditions of their formation. The current state of ecological
and economic system of the Irtysh River Basin can not be considered
sustainable as anthropogenic influence exerted does not provide increasing
water supplies, and in particular, its quality. For that achieve the main goal
of the process water - to ensure all water users with water of sufficient
quantity and quality should be strictly rationed exerted by anthropogenic
impacts, while maintaining reproducing functions of the "river basin" and
maintaining its stability. This requires the establishment of basin water
management of transboundary rivers, which should be based on a complex
methodology, metrology, legal, technical and organizational measures
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implemented by all countries with the aim of conserving water and
improving its quality.
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RESEARCHING OF THE RELIEF BASED ON
INTERPRETATION OF SPACE IMAGES

There is presented a technique for remote sensing and
geoinformation mapping, based on the visual interpretation of
photogrammetric space images Landsat in the article. Furthermore,
consider working with ArcGis and stereoscope, to get a good information
about investigated object
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Introduction: "Remote sensing is the science (and to some extent,
art) of acquiring information about the Earth's surface without actually
being in contact with it. This is done by sensing and recording reflected or
emitted energy and processing, analyzing, and applying that information."”

In much of remote sensing, the process involves an interaction
between incident radiation and the targets of interest. This is exemplified by
the use of imaging systems where the following seven elements are
involved.

1. Energy Source or Illumination (A) - the first requirement for
remote sensing is to have an energy source which illuminates or provides
electromagnetic energy to the target of interest.

2. Radiation and the Atmosphere (B) - as the energy travels from its
source to the target, it will come in contact with and interact with the
atmosphere it passes through. This interaction may take place a second time
as the energy travels from the target to the sensor.
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Fig.1 Scheme for producing aerospace images

3. Interaction with the Target (C) - once the energy makes its way to
the target through the atmosphere, it interacts with the target depending on
the properties of both the target and the radiation.

4. Recording of Energy by the Sensor (D) - after the energy has been
scattered by, or emitted from the target, we require a sensor (remote - not in
contact with the target) to collect and record the electromagnetic radiation.
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5. Transmission, Reception, and Processing (E) - the energy recorded
by the sensor has to be transmitted, often in electronic form, to a receiving
and processing station where the data are processed into an image
(hardcopy and/or digital).

6. Interpretation and Analysis (F) - the processed image is
interpreted, visually and/or digitally or electronically, to extract information
about the target which was illuminated.

7. Application (G) - the final element of the remote sensing process is
achieved when we apply the information we have been able to extract from the
imagery about the target in order to better understand it, reveal some new
information, or assist in solving a particular problem. These seven elements
comprise the remote sensing process from beginning to end. [1.]

Materials and methods

As the object of research, we have chosen the region of Portugal.
Mapping constitutes an integral component of the process of managing land
resources, and mapped information is the common product of analysis of
remotely sensed data. Mapping applications of remote sensing include the
following: - Planimetry: Land surveying techniques accompanied by the use
of a GPS can be used to meet high accuracy requirements, but limitations
include cost effectiveness, and difficulties in attempting to map large, or
remote areas. Remote sensing provides a means of identifying and
presenting planimetric data in convenient media and efficient manner.
Imagery is available in varying scales to meet the requirements of many
different users. Defence applications typify the scope of planimetry 5
applications - extracting transportation route information, building and
facilities locations, urban infrastructure, and general land cover. - digital
elevation models (DEM's): Generating DEMs from remotely sensed data
can be cost effective and efficient. A variety of sensors and methodologies
to generate such models are available and proven for mapping applications.
Two primary methods if generating elevation data are 1.
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Fig.2 Fragmen of photogrammetric image (Portugal)

Stereogrammetry techniques using airphotos (photogrammetry), VIR
imagery, or radar data (radargrammetry), and 2. Radar interferometry. [3]

Baseline thematic mapping / topographic mapping: As a base map,
imagery provides ancillary information to the extracted planimetric or
thematic detail. Sensitivity to surface expression makes radar a useful tool
for creating base maps and providing reconnaissance abilities for
hydrocarbon and mineralogical companies involved in exploration
activities. This is particularly true in remote northern regions, where
vegetation cover does not mask the microtopography and generally,
information may be sparse. Multispectral imagery is excellent for providing
ancillary land cover information, such as forest cover. Supplementing the
optical data with the topographic relief and textural nuance inherent in radar
imagery can create an extremely useful image composite product for
interpretation. [2.]

To explore an object, we need a Topographic map of the study area,
also an aerial photography. A topographic map may be obsolete because it
was compiled many years ago. A recent aerial photograph shows any
changes that have taken place since the map was made. For this reason,
maps and aerial photographs complement each other. More information can
be gained by using the two together than by using either alone.
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Fig.3 Topographic map of the study area (Portugal)

Esri's ArcGIS is a geographic information system (GIS) for working
with maps and geographic information. It is used for: creating and using
maps; compiling geographic data; analyzing mapped information; sharing
and discovering geographic information; using maps and geographic

information

in a range of applications;

and managing geographic

information in a database. Within ArcGIS, every dataset has a coordinate
system, which is used to integrate it with other geographic data layers

within a common coordinate framework such as a map. [4.]
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Fig. 4 The results of interpretation aerial photo

Results: To create a map within ArcGIS as a general geographic
basis, we took the vector layers of vegetation, water lines, vector layers of
urban areas (in which there is no industrial production) and the road
network on this map are both general geographic basis, Human settlements
are shown by polygons.
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Fig.5 Stereoscope - an instrument that lets an operator see two photos at
once in a stereo view

In this case, the study of aerial photographs on the stereo instruments
helps find ravines, hills. These optical aids are known as stereoscopes.

Conclusion: Studies relief using space images allows detailed study
of individual components of nature. Interpretation of space images over 10-
20 years allows to track the dynamics of change of the Earth's Surface. To
use the space images necessary to concentrate the activities of international
space organizations.
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Kazaxcman, Acmana, Eepazuiickuii HayuoHanbHulil yHugepcumem
umenu JI. H. I'ymuneea

3PO3WOHHBINA MOTEHIIUAJ BACCEMHA
PEKH PYBEKKA

This article discusses the erosion processes in the West Kazakhstan
region; on the example of river basin Rybejka determined the rate of soil
erosion t/h per year on arable land. For the study area were compiled
thematic maps: map of river basin Rybejka, soil, mechanical composition of
soils, agricultural lands, soil erosion.

Opo3usi MOYBBI ATO €€ ECTECTBEHHBIH MPOIECC pa3pylIeHUs,
KOTOpBIN BiHsieT Ha Bce (GopMbl penbeda. B cenbckom Xo3siicTBe, 3p03UH
TIOYBHI CITOCOOCTBYIOT ©€CTECTBEHHBIC (DM3WYECKHE CHIIBI - BOJA M BETEp,
WIH CeIbCKOXO3IUCTBCHHAs JCATEIFHOCTh, Takas Kak oOpaboTka MOYBHL
Opo3us TOYBHI, HE3aBHCHUMO OT NPWUYMHBI BO3HUKHOBEHHUS OYyIh-TO OT
BOJIBI, BETpa WA 00pabOTKH, BKIIFOUACT B CeOsI TPU OTHENBHBIX JCHCTBUS -
OT[ICJICHHE TIOYBEI, TBMKCHUE W CMEIICHHE. BepXHuil MI0D0OpOAHBINA ClIOMH
TTOYBBI, KOTOPBIA XapaKTepU3yeTCss BEICOKUM COACpP)KaHUEM OPTaHHYECKIX
BEIIIECTB, MIEpEMENIAeTCs B IPYroe MECTO, Iie HaKaIlIMBaeTCs C TEUCHHUEM
BPEMEHH WM TepeMernaercss "3a mpenenbl ydacTka'. Dpo3us TOYBHI
YMEHbBINAET IUIOMIAAh TAaXOTHBIX 3€Mellb, UX MPOU3BOAUTEILHOCTh W
CIocoOCTBYET 3arps3HEHUIO IPUIIETAIONINX BOJJOTOKOB, 60110T 1 03ep [1].

W3ydyeHunio TMOYBEHHOW DOPO3MM TOCBAIIEHA OYEHb OOIIUpPHAS
muteparypa (Cobomnes, 1961; Illannep, 1966; Kunr, 1967; Bemprubaes,
Honrunesuy, 1970; Hxauneucos, 1970; 3axapos, 1978; 3acnasckuid, 1979,
Epmomnaes, 1992 u ap.).

CylIecTByeT MHOTO JHATHOCTUYECKHX NPU3HAKOB IS BBIICIICHUS
cMBITOCTH TI0YB, HarpuMmep, M.H. 3acnaBckuii (1983) cuuraer, 4to U3 Bcex
IoKa3aTeJiel CTeIeHH CMBITOCTH MOXKET OBITh IPUTOJICH JIUIIG OJMH — 3TO
MoKasareidb HAIWYUS WM OTCYTCTBHSI TOW WJIM WHOM YacTH MOYBEHHOTO
npodwms [2].

B mpomecce ucciemoBanus 3pO3MOHHBIX TPOIECCOB B 3amajHoO-
Kazaxcranckoit obnactu Ha mpuMepe OacceitHa pexkn Py0Oexxka ompeneneH
MoKasarejdb CMBIBA TOYB T/T B TOJ Ha 3E€MISX CEIbCKOXO3SHCTBEHHBIX
yroauit. JIns ncciexyeMoil TeppUTOpHUH OBLIM COCTABIICHBI TEMAaTHYECKHE
KapThl: KapTa OacceifHa pekn PyOexka, MeXaHHYECKHH COCTaB IIOYB,
MTOYBEHHAS, CETTbCKOXO3SHCTBEHHBIX YTOJIHIA, CMBIBA ITOYB.

Bacceiiln pexnm Pybeixkxka pacnmogaraercs B 3amajaHo-
Ka3zaxcranckoii o0mactu B 3eneHOBCKOM paiione. Ilmomanp OacceiiHa
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cocrapisier 430 km® Ha TeppuTopuu Pecrybmukn Kasaxcran (pucyHok 1).
Pybexka cremHas peka 3amanHo-KazaxcTaHCKOW 00JIaCTH, TIPaBBIN MPUTOK
Vpana. TeueHue ¢ ceBepa Ha 1or. JIeToM BO MHOTHX MecTax IepechixaceT. B
npenenax PecrmyOmmkm Kaszaxcram nmiumHa pekd cocTaBmsieT 38 KM.
Tepputopust 6acceiiHa OTHOCHTCS K CTEITHOM 30HE.

B N e = T 42, ' :
Puc. 1 —nnowaos baccetina pexu Pybesxcka na meppumopuu 3anaouo-
Kasaxcmanckoii obnacmu

OmnacHOCTh BOIHOM 3po3WM B CTENMHBIX 30HaX Kaszaxctana He
MIPUHUMANIACh BO BHUMAaHME, KaK IPH OCBOCHWH, TaK W MPH JaNbHEHIIEM
HCTIOJIb30BaHUH LIETMHHBIX U 3aJIeKHBIX 3¢MeJb. B UTOTE CKIIOHBI B 3eMJIH C
noxOnHamMu W OankaMu OBUIH OECCHCTEMHO pacmaxaHbl. B wurore, 3tn
3eMJIM TI0 Ceil JEeHb OCTAIOTCS B COCTaBe MAIlHU, a 3PO3HS 10 CHX TOp
MIPOAOIDKAET YBEITHMIUBATHCS.

Mo ceenenusim M.C Kysnenosa, I'.I1.I'nazynoBa (1992) yueHsiMu
MI'Y 6buld TpOaHAIM3UPOBAHBI BCE HM3BECTHBIC B OTCUYCCTBEHHOW U
3apy0OexxHoO# nuTeparype Gopmysibl, IPUMEHsIEMbIE ISl pacueTa CMbIBa
MMOYBBI, ¥ OBUI CHEJaH BBIBOJ, YTO B KAa4eCTBE OCHOBBI IS OIICHKH
ONACHOCTH 3PO3MHM OT JOXJIEBBIX OCAAKOB IIeJIecO00pa3HO MPHUHSATH
SMIUPHUYECKYIO MOJEIb CMbIBA MOYBLI, co3mannyro W. H.Wischmeier,
D. D. Smith (1978) [3, 4, 5]. Moaens umeet BUA:

A=R*K*L*S*C*P,

rae: A-notepu moussl; K - xoadgdunuent pasmeiBaemoctu; L -
kodpunuent mnuHel, S - kKod3pdunuent ykinona; C - xodppuuueHT
3eMJIeNoiIb30BaHust; P -  KOIQOUIMEHT NPOTUBOIPO3MOHHBIX
MEPOIPUATHUH.

ITo cBeneHMsAM aBTOPOB JAAHHOE ypaBHEHHE HIMPOKO NPUMEHSETCS B
CIIIA u psige Apyrux CTpaH.
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MO’KHO BIIOJIHE COIVIACUTBCS C MHEHHSIMH BBIIIEOTMEYEHHBIX
aBTOPOB, O TOM, YTO pa3paboTKa 1 UCIIOIF30BAaHIE MOJEIIeii BOIHOM 3po3nuu
MOYB SBJSICTCS ONHUM W3 TJABHBIX HAIpABICHUH B WCCIEIOBAHUU
9PO3HMOHHBIX TPOIECCOB M B pEIICHHHM 3a7ad, CBSI3aHHBIX C OXpaHOU
TTOYBEHHBIX ¥ BOAHBIX PECYPCOB.

s onpenenenys CTENEHU HPO3UOHHOIO NOTEHIMANa UCCIIEyeMON
TEPPUTOPUN OBLIM COCTABJICHBI U MPOAHATU3UPOBAHBI KAPTHI MOYBEHHOTO
MIOKPOBa, MEXaHMYECKOro COCTaBa MOYB M KapTa CEIbCKOXO3AWCTBEHHBIX
yroaui.

N

YcnoBHble 0603HavYeHUs:
Tunbl nous
Bl yroeo-kawranossie
neckn GyrpucTbie
P roimento-nyrossie
conoHus nyrossie
P remmoxawranossie

K

0 1 2 4 6 8

Puc. 2- Kapma nousennozo nokposa 6acceiina pexu Pybeosicka
Ha »To#i kapTe Mbl BUIHMM, YTO TEMHOKAIITAHOBbIE MOYBbI 3aHUMAIOT

oonee 70% TeppUTOpUH, MOWMEHHO-TyroBbie mouBbl Oonee 10%, mecku 5%,
JIyTOBO-KAIITaHOBBIE 3% W HE3HAYMTEIbHBIE YUACTKU COJIOHIIOB, MeHee 1%.
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YcnoBHblie 0603HaYeHus:

MexXaHM4YeCKMin cocTas nous
. e
[ P———

necox

[ Perp—

NI CYFMHOK

- ————— —
o 125 25 s 7.6 10

Puc. 3- Kapma mexanuyeckoeo cocmasa noug baccetina pexu Pybeoicka

[IpoaHamm3upoBaB KapTy MEXaHHYECKOTO COCTaBa IOYB OacceifHa
pexn PyOexxka , MBI MOXXEM cIenaTh BBIBOJA 4TO, Oonee 35% 3aHUMaeT
TSDKEJBIA CYTJIMHOK, CPETHUN CYIJIMHOK M 1iecok Gonee 25%, rauHa Gosee
8%, nerkwmii cyrinuHok 1%, cynecs meHee 1%.

Ha oganHOW KapTe MBI BHIMM 4YTO, HAWOOJBIIYI0 YacTh
HCCIICAYyeMOr0 y4yacTKa 3aHUMAroT mactouina Oonee 55%, mammus 20%,
peku u pydsr 12 %, cenokoc 6onee 8%, 3aCTpOCHHBIC TEPPUTOPHH Oosiee
1%, 3anexsp u caapl MeHee 1%.

Hcnonw3ys Mozenb cMmbiBa ouBbl, coznannyo W. H.Wischmeier, D.
D. Smith (1978). Mbl BBIYHCIUIN 3PO3HOHHBIH TOTEHIMAT DacceiiHa peKH
Py0Gexka. [To ¢popmyre:

A=R*K*L*S*C*P,
rme: A - morepu mouBbl; K- xo3dduimment pasmsiBaemoctH; L-

ko3pdunueHT mauHb;, S —kKodhdunment ykinoHa, C- koddduiueHT
3eMJICTIONIE30BaHUS; P- K03(QUIIMEHT MPOTHBOIPO3NOHHBIX MEPOIIPHUATHH.
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YcnosHbie o6o3HaueHun:

Mokasarens CMLIBa NOYBLl, T/r B roa:
y 0,00 - 0,30

(= 0.30 - 1.30

I 130 - 3,00

B 3.00-5.30

B 520 - 5.40

B o0 - 15.50

————— —
0 125 2.5 5 7.5 o

Puc. 5- Kapma nokazameneii cmviga nougwl bacceina pexu Pybesicka
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AHanu3upysi, MONyYCHHBIE PE3yIbTAaThl Mbl MOXKEM CJIEIAaTh BBIBO/I,
4T0  HauOONBIIMIA  IOKa3aTellb  CMbIBA [OYB  BCTpeYaeTcs  Ha
oOpabaTpiBaeMOll  mouYBe, T.e. TIAllHA, HAWMEHBINUH  IIOKa3aTelb
NPUXOMUTCS. HAa TACTOMIE M3 93TOrO0 MOXHO CHeNaTh BBIBOJA, 4YTO
AHTPONOTCHHOE BO3JCHCTBHE OKAa3bIBaCT 3HAYMTEIBHOC BIMSHHE Ha
CTEINEHb CMBIBA ITOYB.
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COMPUTER SCIENCE

Aiinapos K. A., 1. ¢.-m. H. Banakaesa I'. T.

Kazaxcman, Anmamot, Kazaxckuii Hayuonanoholii ynueepcumem
um. anv-Dapaou;
Kazaxcman, Anmamet, PecnyoaukancKuii uHCmumym noevluieHus
Keanugukayuu pyKogooaAwux u HAyHYHO-Ne0azo2udecKux padomHuKos
cucmemul oopazosanusn PK

BOIIPOCHI OIITUMU3ALIMU B _
MYJIBTUCEPBEPHBIX CPEJJAX C OBIIIEN
OYEPEJbBIO

Given article uses statistical methods to ensure Quality of Service
(QoS) using different mechanisms of Queuing Theory (Admission Control)
based on methods of probabilistic modeling and some formulas from
telecommunication theory (Erlang-C formula). Classic imitational model
were used, based on GI/G/N queue of Poisson process in order to consider
given issues, and obtained results compared with other scheme results.
Answers to questions provided in the article presented in the form of an
Admission Control algorithm, included into designed model and
comparison of the performance of provided method with some standard
approaches used in practice made.

OOnauHble BBIYMCIICHHS IPU3BaHBI MPENOCTABUTH I10JIb30BATEISIM
BUPTYaJIbHO OECKOHEUHbIE BBIYUCIHUTENBHBIE PECYPCHI OCBOOOXK/ICHHBIE OT
OpeMeHH yIpaBJIEHHs COMPOBOXAAIOMEH HHPAcTpyKTypoi. [ma Ttoro
4roOBl  OCO3HATH  MOJHBIA  IOTEHIMAN  OOJIAYHBIX  BBIYUCICHUU
MOJIF30BATENI0 JOJDKHA OBITh MpPEIOCTaBlICHa MOIXOAANIAs IIIaTeXHas
MOJIeNb, KOTOpas TNpeloCTaBisieT TMOKOCTh HA YPOBHE HCIHOJHEHMS,
TI03BOJISIST BHIOMPATh MEXAY pa3lIMuHBIMH MOJIMTHKAMH IIJIaHUpOBaHMA. B
TakoW THOKOW cpene, Ul KaXIOW M3 3ajay, MOJIb30BaTeNb IIOKyNaeT
BUPTYQJIBHBI KOMIBIOTEP C JKEIaeMOil INPOW3BOJUTEIBFHOCTBIO U
CTOMMOCTBIO apEH/IBL.

OnmHOMl W3 OCHOBHBIX CJOXHOCTEH BHPTYaJbHOTO BBIICICHHS
pecypcoB  SIBISIeTCSl Kak OOECHEYHTh MOJIXOISIINE IOJUTHKH  JUIst
VAOBIETBOPEHUS PA3IMYHBIX MOTpeOHOCTEH MoJsib3oBareieit. ClIoXKHOCTh
3aKJIIOYaeTCsl B HEMPEJCKAa3yeMbIX 3HA4YCeHHUSX BPEMEHH, MEHSIOLINXCS
OTNEpalMOHHBIX 3aTpaTax M 4YacTO KOJEONIOmUMXCsS Harpy3skax. OTH
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oOcTosiTensCcTBa  TPEOYIOT — aAEKBAaTHOW MOJENM Uil KOPPEKTHOTO
OTPAXKEHUSI XapAKTEPUCTUK CIIOKHBIX CHCTEM.

B »a10if pabore MBI HCHONB3yeM CTaTHCTHYECKHE METOJBI
obecrieueHnsl Ka4ecTBa OOCTY)KMBAHUS Uepe3 TEXHUKU KOHTPOIS JOCTyIa
OCHOBaHHbIE Ha TEOopuH ouepeneii u (Qopmynax BEpOSTHOCTHOTO
MozenupoBaHms. OOJacTH CTaTHCTUKH W HMHQOPMAaTHKH B  00IIEeM
CleOBaIM pPAa3IMYHBIMU MYTAMHU IIOCIEAHUE HECKOJIBKO JAECATUIICTHH,
KaxkJast 00J1acTh NPEJOCTABIIsIIA MTOJIE3HbIE YCIYTH JPYroil, HO B OCHOBHOM
He ObUIO TJyOOKOro  B3aMMONPOHMKHOBEHHS MEXAY OCHOBHBIMHU
KOHLENIMSIMHU JaHHBIX JIBYX oOiacTell Hayku. B mocienHue roipl, TemM He
MeHee, 3TO Bce 0ojee CTaHOBHUTBCS OYEBHIHBIM, YTO JIOJITOCPOYHBIE
MepPCIEKTHBBl Pa3BUTHSl JaHHBIX 00JacTed JOCTATOYHO TECHO CBS3aHBI.
CraructuuecKkue ncciaeJoBaHus Bce OOMbIIE CBA3aHBI C BBIYNCIUTEIbHBIMA
acCIieKTaMH, KaK TEOPETHYECKHMH, TaK M TPHUKIAJHBIMH, MOJEICH W
IpoueAyp BBIBOAA. YUeHble-MHOPMATHKH Bce Oojee  03a004EHBI
CHCTEMaMH B KOTOPBIX MPOUCXOIUTH B3aUMOJCHCTBUE C BHEITHIMHU MHPOM
U BeJIMKa HEOOXOAMMOCTb WHTEPIIPETALMH HEONPEACICHHBIX TaHHBIX B
TEPMHUHAX OCHOBHBIX BEPOSTHOCTHBIX MOJEIIEH.

OOBIYHO JOCTYN K BEO-CEpBUCY MPOHMCXOIUT B (OpPME CECCUU
coJieprKalieil MHOXKECTBO OTAEIBHBIX 3ampocoB. KonuyecTBo 3ampocoB Ha
CECCHI0 MOXKET OBITh 3HAYMTENhHO. B paccMaTpruBaeMOM 3TH 3alpOChI Kak
OYepC/ib aTOMApHLIX €ANHUL, KaXJad U3 KOTOPhIX UMECT KOHCUHOE YHCJIO,
1 MBI OyZieT Ha3bBaTh MX "moTokamu'". Kakaplii 3ampoc B MOToke Oynem
Ha3bIBaTh "makeroMm". Ilpenmonaraercs 4To Mbl UIMEEM KOHEYHOE uuciao M
TaKUX MOTOKOB M KaXIBIH JOJDKEH OBITh 00paboraH. CiienoBaTebHO, MBI
1ojaraéM 4YTo MBI HMEEM OrpaHW4eHHbIH Habop u3 N JOCTYIHBIX
MIPOLIECCOPOB KaKABIH M3 KOTOPBIX 00pabaThIBaeT TONBKO OJHMH ITaKeT
BHYTpPH NOTOKa B 3a/IaHHBII MOMEHT BpeMeHH. PUcyHOK 1 moKa3bIBaeT TpH
TUIWYHBIX KOH(DUTypaluu cucteM ouepesneil.

Ilepas cuctema Ha Pucynke 1 cuctema ¢ OmHOW ouepenpio, ¢
€IMHCTBEHHBIM CEepBEepOM-00pabOTUMKOM, pacmpocTpaHeHa B GaHKOMaTax
U TEepPMHHANAX JJIEKTPOHHOTO obOciyxuBaHus. Bropas cucrema ¢ omgHOM
OouYepenpi0 M MHOKECTBOM 00padaThIBAIONINX CEPBEPOB MOXKET OBITH JIETKO
3aM€4€Ha BO MHOT'HUX 6aHKaX, IIOYTOBBIX OTACIICHUAX U CTOHMKax
perucTpainuu a’pornopToB. TpeThsi cucTeMa B KOTOPOM HPHUCYTCTBYET
MHOXKECTBO ouepeseil n oOpabaThIBalOIIMX MX CEPBEPOB BCTPEUACTCS B
HEKOTOpPBIX (acT-(y CTOJNOBBIX, cylepMapkeTrax M T.1. Kaxknmas u3 sTux
TUIOB CHUCTEM OCHOBaHa HA MOJEIU MEPBBIM BOIIET, MEPBBIM BBIIIEI
(FIFO), tnme mepBblii W3 TONB30BaTeNicil WM OOBEKTOB, BXOMSIINX B
CHCTEMY, JXJIET IOKa CepBep HE CTaHeT JOCTYIHBIM, 3aTeM Momnajas B
cepBep 00pabOTKH, TOKMIAET CUCTEMY TOCIIE TOTO Kak OyJeT 00CiIysKeH.
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Leawes System

Puc. 1. Tunosvie kougueypayuu cucmem ouepeoet

[Mpeanonoxum, 4T0 Ui Kaxaoro i-toro moroka K; oOimee uucio
nakeroB, opranuzoBaHHblx B FIFO ouepenb. IloTOok Takke uMeeT ero
Hanbonee BAKHYIO XapaKTePHCTUKY A — CKOPOCTh IMOCTYIUICHHS i-TO
MOTOKA.

Kax eIt mporieccop HUMeET CBOKO COOCTBEHHYIO XapaKTEPUCTHUKY bj —
cpemHee BpeMsi 00pabOTKH, KOTOPOE O3HAYAET CPEIHEE BPEMs HAXOXKICHUS
nakeroB B oOpabareiBatoniem mpoiieccope. Kak ckazaHO paHee KaK[blid
MPOIIECCOP MOXKET 00pabaThiBaTh TOJBKO II0 OJHOMY I[AKETy 3a pas.

o i .
Ka)K,Z[BII/I MMaKeT B HOTOKE HMECT XAPAKTCPUCTUKY L_,f_ 3a/ICPXKKYy J-TO

makera B i-TOM TOTOKe. 3ajiepXKKa O3HayaeT oOfIee BpeMsl HAXOXKICHUS
nakera B CHCTeMe, HAuMHAas C MOMEHTA MONaJaHusl B O4epe/lb, BIUIOTh JIO
MOKUAaHUs Tporeccopa mocie 06padborku. Oueuano uro j={1,2, ..., Ki} u
1 MHAEKC ITOTOKA.

Ha ocHOBaHHMM BBINICCKA3aHHOTO MBI BBOJMM HOBYIO MEPEMEHHYIO
w;i — BpeMs OXHIaHHS [TAKEeTa OMPEIEIICHO CICAYIOIIMM 00pa3oMm:

Wi =L1;—b; ()

3nech j={1,2,...,K;} ¥ | HHIEKC OTOKA.
Jayee onpenennM cClIeayronyo nepemennyro Q; — cpennee BpeMs
OKMIaHHSA JUIA 1-TO TIOTOKA M 0003HAYAETCs CIIELYIOIIHM 00pa3oM:

Q=371 W @)
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ITocTaBIIMKM TNPWIOKEHHS AapeHAyIOT CEpBEpPHBIC PECYpCHl M3
obJlaka, ¥ B CBOIO OYepelb NPENOCTABIISIOT TApaHTHH Ha BBIIOJHEHHS
MONMYYCHHOM OT TONb30BaTeNieil paboThl, BBIpaXEHHOW B  (opme
Cornamenns 06 yposae ycruyr (SLA). B TakoMm cornameHHN COOepKHUTCS
nepedeHb MapaMeTpoB KadecTBa OOCIY)KUBAaHHS, METONOB M CPEICTB UX
KOHTPOJIS,, BpEMEHH OTKJIMKA MOCTABIIUKA HA 3aIIPOC IIOTPEOUTEIs, a TAkKe
mrpadHble CaHKLIUM 32 HapylleHHe 3Toro coriameHus. SLA coctout u3
TpeX KOMIIOHEHTOB:

1) ommcanme TapaHTHM KadecTBa OOCIYKHBaHHUSI  KOTOPYIO
oOnayHast miaTdopma MpegocTaBIsieT HOJIb30BATENIO;

2) cxema TOJNydeHHUs JOXOJ0B KOTOpasi UCMOJb3YyeTCs MIaThopMoit
JUTL HAYUCJICHUS 110 IPEAO0CTaBIsICMbBIM CEPBUCAM;

3) wTrpadsl 3a HapyLICHUS YCIIOBICHHBIX rapaHTuu
NPOU3BOAUTEIEHOCTH IO KOHTPAKTY.

SLA B Hamiem ciry4ae onpezesieHa CIeIyIonHIM 00pa3oM:

QiSQi: |:{15233M} (3)

3nece M o01ee KOJIMYeCTBO NPUHATHIX Ha 00CITy)KHBaHHE TOTOKOB.
oi (I={1, 2, ..., M}) npubsLIb moydaemas 3a 3aBeplieHre 00CIyKUBAHHUS i-
ro motoka (06paboOTKy Bcex makeToB 3Toro mortoka). P; (i=1,2,..,M})
mTpad 3a HapymeHue ycioBun SLA.

ME! ofnpeieluM HOBBIN HA0OpP MepeMEHHBIX CIESAYIOIINM 00pa3oM:

profit;= o; — A; X cost x duration;, (4)

rae Aj (i = {1, 2, ..., M}) — konruecTBO BBIACIEHHBIX MPOIECCOPOB
JUIsL I-TO TOTOKa, COSt — (DPUKCHPOBAaHHOE KOJNUYECTBO eAUHHMI] (OOBITHO
JIEHEXKHBIX) HA €IMHHUILy BPEMEHH, apeHHas iara TpedyemMas o0IauHbIM
MOCTABIIMKOM B COOTBETCTBHHM C WX IPEIOCTABIIEMBIMH DPECYPCaMH,
duration; (i={1,2,...,M}) — KomMuYecTBO BpeMeHH 3aTpauMBAEMOE Ha
obpabotky i-ro moroka, profiti (i={1,2,...M}) — obmas npuoHLIL
MOJTyYEHHAs ¢ KaXKI0TO MOTOKA Ha OCHOBE MPEABIAYIINX [IapaMeTPOB.

3amaya crenarb 0OIyr0 MPUOBLITH KaK MOXKHO OOJIBIIIE:

max(XM, profit,). ®)

PaccmoTpuM cuTyanuro rae Mbl UMEEM HEKOTOPOE KOIMYECTBO
MI0JIb30BATEILCKUX ITOTOKOB, OOBEIAMHEHHBIX B €IUHYIO OYepelb, B
KOTOpYK IIONAJalT, B IOpsAOKE MOSBJICHUA, IAKETbl M3  BCEX
MPUCYTCTBYIOIMX B  CHCTeMEe TOTOKOB. Msl  mMeemM  Habop
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00pabaThIBAIOIINX CEPBEPOB, Pa3/CiICHHBIX Ha JBa MOgHAa0Opa: aKTUBHBIE
cepBepa, TOTOBBIE K OOpabOTKE MOCTYMAIOMIMX MMAaKETOB, M HEAKTHUBHBIC
cepBepa, CTOSAIIME B PE3EPBE M OXHMIAIOUINX KOMAaHIbl Ha BKIIOUCHHE B
monHa0Op AaKTHBHBIX CEpBEpoB. ApeHOHas IUIaTa Oepercss TONBKO 3a
aKTHBHBIC cepBepa. B 3aBHCHMOCTH OT Harpy3KH aKTHBHBIE CEpBEpa MOTYT
NEPEXOUTh W3 OJHOM MOArpynmsl B JApyryro. B HayanbHbII MOMEHT
BBIJIEISIETCSl  HEOOXOIUMOE KOJIMYECTBO ISl TOKPHITUSL  TpeOyemoi
Harpy3kd U SLA cooTBeTCTBEHHO BbINonHseTCs. Ho mpuObiBaeT HOBBII
MOTOK, M CHUCTEMa JOJDKHA TIPHUHATH pEHIEHHEe O TMpPHUHSATHU €ro Ha
00paboTKy.

%ﬁj
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Puc. 2. Obwee 8pems naxoxcoenus nakema 6 cucmeme onpeoeisiemcs
8peMeHeM OHCUOAHUSL U peMeHeM 00pabomKu

B Takoii cutyanuu cucrema 0JDKHA MIPUHST OJJHO U3 TPEX PEIICHNH:
(i) mobGaBUTH OAWH WIM HECKOJNBKO CEpBEPOB Ui OOeCIeUeHUs
MIPUEMIIEMOTO YPOBHA TOKPHITUS, (ii) OTKJIOHHTH TOTOK, TEM CaMbIM
COXpaHWB NpPUEMJIEMBIH ypOBEHb OOIIEH Harpy3KH Ha akTHBHBIE cepBepa,
(ill) mMPUHATH MOTOK HECMOTPs Ha BO3MOXKHBIN mTpad 3a HecoOIroaeHUE
ycnoBuit SLA, ecnu cymMmapHas NpUOBIIL OCTAaHETCS CPaBHUTENHHO
BbICOKOM. Hambosee xenmaTeneH KOMIUICKCHBIM TOAX0M K 00paboTke
JIAHHOM CHTYyalluu, TJie PelIeHHe O NMPHHSATHH Ha 00paboTKy BXOISILETO
MOTOKa JIOJDKHO BKJIFOYaTh KOMOHMHAIMIO BCEX BBIILEIEPEYHCICHHBIX
peLIeHU.

Cucrema JOIDKHA, KOTJ]@ BO3MOXHO, BBIJICIHTH JIOTIOJHHUTEIbHbIE
pecypchl Aiisl OKPBITUSL HapacTaronieid Harpy3ku. Ecim 310 Heobxoaumo,
cucTeMa MOHU3UT IPOU3BOJUTENILHOCTE (COOTBETCTBEHHO, CPEAHEE BpEMs
O’KHJIaHUS TTaKeTa BO3PACTET), YTOOBI BPEMEHHO YBEIHYHUTh d(P(HEKTUBHYIO
€MKOCTb, B CJIydae €CiM 3TO JacT BO3MOXKHOCTH IIOJy4eHHs OoJbIIeH
npuos. Korna nobaBieHne HOBBIX pecypcoB HEBO3MOXKHO min SLA He
MO3BOJIUT JajIbHEiIIee HOHIKEHHE TPOU3BOAUTEIBHOCTH, CHCTEMA JI0JDKHA
OTKJIOHSITh MPHUXO/sIINE MOTOKU. TakuMm oOpa3oM cucrema Bcerja A0JKHA
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HaxOJWTh OamaHC MEXOy NPOU3BOJUTEIFHOCTEIO M TOTOBHOCTHIO
MIPUHUMATh HOBBIC MOTOKH Ha OOpabOTKy, IS JOCTIDKEHHS HamOOINbIIeH
MIPUOBIIH B €IMHUIY BPEMEHH.

IToTtok, B CBOIO oOdYepenb, MMEET UYETHIPE MapaMeTpa, KOTOpBIC
JOJDKHBI OBITH PAacCMOTPEHBI MEpel TeM Kak IPHHHMATh pPEHICHHE O
MPUHATHA Ha 00pabOTKy IakeToB, BXOMIMNX B IaHHBIA IOTOK. JTH
HapaMeTpsl CIEAYIOUINE: G4 — JOXOJ, MOTydaeMbli TOCTAaBIIUKOM YCIyTU
OT TMOJIb30BATENs, KOTOPOMY TPHHAUICKUT JAHHBIM MOTOK, Qm+1 —
KeJaeMoe BpeMsl OKUAaHHS Ul KaJOro IaKeTa, KOTOpPOe JIOKHO OBITh
>Qum+1 U YIOBIETBOPEHHsT TPeOOBAaHUU TOJIB30BATENS, Apm+; — CKOPOCTB
MOCTYIUICHUS TAKeTOB, P4y — mTpad 3a HeBbimonHenue SLA.

Pemenue JO0MMKHO IPUHMMATBCS HAa OCHOBAaHUU KOMILUIEKCHOM
OIEHKH C  HCIOJB30BAHWEM  BBINICTIEPEUHCICHHBIX  I1aPaMETPOB.
OKOHUAaTEIbHOE pPEUNICHHE O TPHHATHH IIOTOKa Ha OOpPabOTKYy MOJKET
onpenesneno B Tabmmme 1.

Tabnmna 1. Pemenns, npuHIMaeMbIe CHCTEMOH

-1 OTKJIOHUTH BXOSIINNA TOTOK 0€3 JalbHENIINX JENCTBUIA

0 [TpuHATE MOTOK 6€3 J0OaBIICHNS HOBBIX CEPBEPOB

1 [TpuHATE MOTOK 1 aKTUBUPOBATH OJIMH CEPBEP

N-K [Ipunste notok u akruBupoBaTh N-K cepepoB
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MEDICINE

Acbuixal H. A., MakenoBa A. M., K. M. H., 1oueHT Mycabaesa C. K.,
K. M. H. Tysk6aeB A. M., Coiapiranuena 3. M.

PI'Il na IT1XB «3anaono-Kazaxcmanckuii 20cyoapcmeentulil
Meouyunckuil ynugepcumem umenu Mapama Ocnanoea»

3ABUCHUMOCTbD PA3BBUTHS MOUYEKAMEHHOU
BOJIE3HU Y HACEJIEHMSI r. AKTOBE OT
XUMHUYECKOI'O COCTABA ITMTBEBOU BO/1bI

The estimation of the chemical composition of drinking water and
the incidence of Aktobe the genitourinary system population. Statistically
significant correlation between these indicators.

OOecrieueHne  HaceleHUs  JOOPOKAYEeCTBEHHOH  BOJOHM B
HEOOXOJMMOM KOJIMYECTBE OCTaeTcs MpodieMod ans  PecrnyOnmuku
Kazaxctan. B cpennem mo Pecrry6mnmke obecriedeHbl BOZOMPOBOJHOM BOIOH
75,5% wacenenus, 20,6%-Bomoll ENEHTPATN30BAHHBIX HCTOYHHUKOB,
oCTaJbHAsT YacTh HACEIICHUs IIOJIb3YeTCs MPUBO3HONW BOMOW W BOIOHU
OTKPBITHIX BOJOUCTOYHUKOB. OCHOBHBIMH HCTOYHHUKAMH IICHTPAJIH30-
BaHHOTO IUTHEBOTO BOJOCHAOXEHHS B HEKOTOPBIX OONACTSIX SBITIOTCS
MMOBEPXHOCTHBIE ~ BOJOEMBI, Ka4eCTBO BOIOBI  KOTOPBIX  OCTaeTCs
HEYJIOBJIETBOPUTEIILHBIM.

B nmocnennee necsrtuierne HaOmMogaeTcs BCE  BO3PaCTAIOMIMN
HHTEpEC K Pa3IMYHBIM acleKTaM MpoOJIeMbl OXpaHbl OKpY’KaroIei Cpeabl
(OC) ot ucromeHus, 3arps3HEHNS U Jerpaganui. HeratuBHble TEHIEHIIUU
n3menenus: kauecrBa OC - armocdepHOro BO3IyXa, BOJIbI, MOYBHI -
BBI3BIBAIOT TPEBOTY M OECIIOKOWCTBO HE TOJIBKO CHEIMAIMCTOB B 00JacTH
9KOJIOTHH, MEIWIUHBI TPYAa, THTHCHUCTOB U JPYTUX CIICIUAIUCTOB, HO U
OOIIIECTBEHHOCTH W TPABUTEIBCTB MHOTHX CTpaH. [ maBHeilee 3HaYcHHE
AMCIOT €€ MEIUKO-dKOJIOTHYECKAE AaCHeKThl, TaK KaK HWMCEHHO OHU
OTIPENICISIOT HEOOXOAUMOCTh M 00BEM JTOPOTOCTOSAIINX MEPOIPHATHI 10
OXpaHe OKpYyXKallled cpelbl B HHTEpecax COXpaHEHHs M YKPEIUICHUs
3/I0POBbBSI HACETICHHUS.

OcHOBHBIMH  (pakTOpamMH,  OIPEAENAIOIIMMH  SKOJIOTHYIECKYIO
o0cTtaHOBKY B Ypano-KacnmiickoM permoHe, OXBaTHIBAIOIIEM 3amlajHo-
Kazaxcranckyio, ATBHIpayCKyl0 W AKTIOOMHCKYIO O0O0JacTH, SIBISIOTCS
TIOCJICZICTBUSL OCBOCHUSI HE(PTSIHBIX M Ta30BBIX MECTOPOXKACHUM, N00bUa U
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nepepaboTka XpoOMCOZEpXKauX  pPYyA. AKTIOOMHCKHHA ~ pEruoH
XapakTepu3yeTcsi CPOPMHPOBABIICHCS TEXHOTEHHOH OHOTEOXMMHYECKON
NPOBHHLMEH ¢ HAIMYMEM B OKpYXalolled cpele MNOBBILIEHHOI'O
collepKaHus colieil KoMIutekca Tshkenbix MetaiioB (TM), cpenn KOTOpPBIX
0co0yI0 OMAaCHOCTh NPEICTABIIIOT COCIUHEHHS TPEX M IIECTUBAJICHTHOTO
xpoma, bopa.

IlutbeBas Boja, Kak MpaBWJIO, B CBOEM COCTaBE€ COJECPXKUT
OIHOBPEMEHHO JBa  JAecATKAa MHUKpouieMeHTOB. OueBHAHO, OJIA
HOPMaJIBHOTO (DOPMHUPOBAHUS KHUBBIX OPTaHM3MOB COBCEM HE Oe3pa3iinyuecH
KaueCTBEHHBIH M KOJIMYECTBEHHBII  COCTaB  MMKpOIJIEMEHTOB,
NIPUCYTCTBYIOIIMKA B INUTbeBOM Boae. HopmupoBanue mnpoBogurcs A
Ka)XJJOT0 OT/IENIbHO B3ATOrO MHKPOXJIEMEHTa 0e3 yueTa OJHOBPEMEHHOTO
TIPUCYTCTBUS APYTHX.

Bonpimoe 3HaueHwe U 30pPOBBS HACENCHMS HMeEeT OanaHC
MHKpPO3JIEMEHTOB B ITIMTHEBOW BoJe, HampuMmep (ropa, HEZOCTATOK HIN
N30BITOK KOTOPOTO BBI3BIBACT Kapuec wWid (moopo3. B pesymbrate
JurcOanaHca MHKPO3JIEMEHTOB B BOJIC, MOTYT BO3HUKHYTh M MHOTHE APYTHe
3a0osieBaHUs Kak, HAIpHMep, JHIAEMHUYEcKas 300Hast OOJE3Hb W Ipyras
KpaeBast aTOJIOTUsl.

B BuAe HCTHHHBIX pacTBOPOB COJM  TSKEIBIX  METaUIOB
NEPeJBUTAlOTCsI C TPYHTOBBIMM M IIOBEPXHOCTHBIMH Bojamu. B
POTHHUKOBBIX M KOJIOJIE3HBIX BOJAX B pailoHaX paclpoCTpaHEHHS TPYHTOB,
OoraTbIMU TOABMXHBIMH COCIMHEHHSMH, MOXXHO OOHApYy»KUTh Maprasel,
MeJlb, XpOM, HHKENb, KOOANbT U JIp., B KOHIIEHTPAMAX JJ0 HECKOJIBKO MTI' Ha
mutp. Bo MHOTMX permoHax cCTpaHbl IIOJ3€MHbBIE BOJBI COAEPXKAT
TIOBBIIIEHHBIE COJEPXKAHMS JKelle3a, MapraHila, CTPOHIMS M JPYTHX
MHKPO3JIEMEHTOB.

Takum 06pa3om, U3MEHEHNE KIMMAaTHYECKUX YCIOBHUi, HAKOIJICHUE
3arpsi3HUTENCH  pasNMYHOM INPUPOABI B pe3yiabTaTe dYeJIOBEUECKOM
KHU3HEICSATETPHOCTH W HEJIOCTaTOK OCaJKOB CYIIECTBEHHO BIHSIET Ha
HCTOIIIEHHUE 3aM1acoB U Ka4eCTBa MUTHEBOTO BOJIOCHAOKEHHS TOPOAA.

[TuteeBast Bosla, HE OTBEYAOIIAS CTAHIAPTaM KaueCcTBa, MOXKET SBHTHCS
TIPIYMHONM BO3HIKHOBEHHS U PA3BUTHS 3200JICBAaHUN PA3TMYHBIX OPTaHOB.

BrimensnoxkeHHoe TpeaonpeaenseT He0OXOIUMOCTh BBISBICHHS
3aBHCHMOCTH MEXIy KadecTBOM NHTBEBOM BoAsl B T.AkT0o0e U
MoKa3aTeIsIMU 3JJ0POBbsl HACETIEHUSI.

Llenblo  HACTOSILIETO  HCCIEAOBaHMA  SIBUWIOCH  yCTAHOBIEHUE
KOPPENSILIUOHHON  CBSA3U KauecTBa IUThEBOM BOABI U COCTOSHUS
3a00JIeBaEMOCTH MOUYCKaMEHHOH 0o0Je3HM HaceseHHs I.AKToOe 3a mepuoj
2009-2013 ropapl. beumn npoananm3upoBaHsl yacToTta (3abojieBaeMoOCTH) U
pacIpocTpaHeHHOCTh MOYEKaMEHHOM Ooiyie3Hn B ropoje Axrode 3a 2009 —
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2013 rr. B TMOJIO-BO3PACTHOM acmekTe. B KadecTBe XapaKTepPHCTHUKU
XAMHYECKOTO COCTaBa INHTHEBOW BOXBI CIYXXWIM IIONyYCHHBIE JTaHHBIC
mabopatopun PTKIT «AOLICDD» ArenrctBa PK mo 3ammre mpaB
MOTpeOUTEICH.

W3ydanu cnemyromue MOKa3aTeNd: MEPBHYHYIO 3a00JI€BaEMOCTh —
KOIMYeCTBO OOpameHHid B [aHHOM pailoHe [0 TIOBOAY BIIEPBBIE
muarHoctupoBanHod MKB B rog wHa 10 000 wHacemeHus, u
paclpoCcTpaHEeHHOCTh — oO0Ilee KOJIMYECTBO JIIOJIed 93TOro paioHa,
neuuBmuxcs no nosoxy MKb B Teuenue roga.

B mnurbeBoll Bose T.AKTOOE YYHTBIBAINCH JKECTKOCTh, CYXOH
OCTaTOK U cojepxanue: Oopa, kejes3a, cynb(aroB, PTOPHUIOB, XJIOPUIOB,
Xpoma.

Tabmmma 1 - Cpexgare moka3aTenl TUTbEBOH BoIbl T.AkT00E (2009-
2013r.r.)

¥

5
OB 3 = 5 —~ =
3 2 B % = 8
= 3 .‘éﬁ 8 = =
| &1 2| 28| E&| |3 ¢
= 2 b & Bl el 8| & oy
2009 | 8,0 |204,2 | 6,4 | 2464 | 0,27 |0,35| 0,17 | - 1335,8
2010 | 7,8 | 3586 | 10,3 | 3153 [ 0,37 (0,34 | 1,14 | - 978,7
2011 |81 | 19,6 |55 | 2363 |[0,13|0,37|0,22 | - 1372
2012 |78 | 2279 |78 | 2211 [ 0,38 0,33 | 0,65 - 1015,1
2013 | 8,3 | 2346 |80 | 2775 (03802 |013] - 1056,2

AHanmu3upys CpeJHEroJIOBbIe IOKA3aTeM BOABI MOXXHO OTMETHTb,
YTO HU3KUI YPOBEHb XJOPUIOB, (TOpa, CyNb(HaTOB IMPOCIESIKUBACTCS B
TeueHue Bcex 5 met. OOmast xkecTkocTh 1 xkene3o Boime [1]IK B 2010, 2012
n 2013 romax, 60op - B 2010 u 2013 rogax; cyxoil ocTaTok B mIpeaenax
HOPMBI TOJIBKO JIMIIb B 2010 rofy, B OCTaIbHBIE TOABI - BEIIIE HOPMBL.

Cpenu pacmpoCTpaHEHHOCTH OO0JIe3HEW MOYENOJOBOW CHCTEMBI
BCEro HacelleHus I.AKTobe oTMedaercsi poct 3aboneBaemoctu B 2013 roay
mo cpasHeHutro c¢ 2009 rogom B 1,4 pasa M HO KaMHSAM IOYEK U
MoueroyHnka B 1,3 paza. [Tokasarenu 3a0oieBaeMOCTH KaMHSAMH ITOYEK H
MOUYETOYHMKA IO rojaM Cpedd MYXUYMH U >KeHIUH pactyT. B 2009r.
roKazaTeny 3a001eBaHMH MOYENOJIOBOW CHUCTEMBI Yy MY>KUYMH OBLIM HUXKE,
4YeM y KeHINH B 2,3 pa3a, a B 2013r. npeBsimator B 2,2 paza. HaGmonaercs
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TEHACHUHUS pocTa 3a00JIEBAEMOCTH MOYEIIONOBOH CHCTEMBI, a HMEHHO
0ONe3HN KaMHEW IMMOYeK M MOYETOYHHKA, CPeId B3POCIOr0 HACEICHHUS
r.AkTo0e.

Hcnone3ys panrossle koppensunn CupMeHa, 3SHaYUMbIC Ha YPOBHE
p<0,05, ycTraHOBWJIM, YTO HMEETCS CTAaTUCTUYECKU JIOCTOBEpHAas CBA3b
MEXIy YPOBHEM paclpOCTPaHEHHOCTH 3a00JIeBaHMA  MOYETIOIIOBOMH
CHUCTEMbI BCEro HacelleHHs T.AKToOe W OOlIeH >KECTKOCTbIO MHUTHEBOM
BOJIBL.

Cpenn B3pOCIOro HaceleHHs BBISBIECHAa BBICOKAs KOPPESIMOHHAs
cBsi3p Mexnay 3aboneBanmsmMu MIIC u crienyromuMmu  NokKaszaTesIMU
MUTHEBON BOJBL: XJIOPHIAMHM, OOIICH KECTKOCThIO M cynbdaramu (r=0,9
p<0,05); a mMouekaMeHHON OoJe3HM CpeAHAs KOPPEILMOHHAs CBS3b C
o0meir xecTkocTbio(r=0,6) M BBICOKAas C OOMKM JKEIe30M U CYXUM
octatkoM (1=0,9).

VY NOAPOCTKOB CPEIHss KOPPEISLMOHHAS CBA3b OTMEYACTCS MEXIY
cyxuMm octatkoM H 3aboneBanmsiMu MIIC (r=0,6), a ¢ 6one3HIMH KaMHEH
MOYEK M MOYETOYHHKA — BbICOKas (1=0,9).

Cpenmu nereil BBUIBIICHA BBICOKAs KOPPEISILMOHHAS CBSI3b MEKIY
3a00JieBaHMSIMM  KaMHEl MOYeK W MOYETOYHHKA C XJIOpUAAMH |
cyibdartamu (1=0,9), cpennsis - ¢ 00wIel xecTKocThIo U 6opoM (1=0,6).

3akiroueHre: BBISBICHA SIBHAs BBICOKAsh KOPPENSIHOHHAS CBSI3b
3a00JIeBAEMOCTH MOYEKAaMEHHON OOJIe3HbIO CpEeIM BCEX BO3PACTHBIX
KaTeropuii HaceleHHs I AKTOO€ M CIEeIyIOIMMH MOKa3aTelIMU MUTHEBON
BOJIBI: OOIIEH KECTKOCTBIO, CyXHM OCTaTKOM H JKEJIC30M.
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Kaszaxcman, 2opoo Cemeii, I'ocyoapcmeennwiiit Meouyunckuii
Yuueepcumem

P U U®A TUATHOCTUKA. TIPUMEHEHUE UX
JIJIS1 BBISIBJIEHUSI BOSBYIUTEJIEN
3ABOJIEBAHUI. YACTOTA BCTPEYAEMOCTH
WH®EKINHN CPEJIU MAIIMEHTOB I'. CEMEM, C
PA3JIMYHOM MHOEKIIMOHHOM MATOJIOT UEH

This work is dedicated to detect the most common infectious diseases
in the city of Semey, using modern methods such as the ELISA and PCR.
Also, the essence of our work was to identify the most common infectious
diseases and clarification of the popularity of those methods in the study of
hard cultivated pathogens.

CaMbIM BaKHBIM JUIsl Ha3HAYEHMsI NPABUIIBHOIO JIEYEHHUS SIBIIAETCS
IIOCTAaHOBKA  JIOCTOBEPHOro auarHo3a. OdeHb 4YacTo KIMHUYECKUE
NIPOSIBJICHUS] HE IOKAa3bIBAIOT BCIO AEHCTBUTEIBHOCTh KapTHUHBI OOJIC3HH,
MO3TOMY Ha COBPEMEHHOM JTale pPa3BUTUS MEAULUHBI IMIMPOKO
MIPUMEHSIOTCS J1Ta0OpaTOpPHbIE METOIBI NMOCTAHOBKM AuarHosa. OcoOeHHO
AKTYaJIbHBIM JTO ABJIACTCA JIA I/IHq)eKHI/IOHHBIX 3&60J’[CBaHI/II\/’I, KOTOPBIC
MOTyT IMPOTECKAaThb JIATCHTHO W UX B036y}1HTCHI/I ABJAIIOTCA  TPYAHO
KynbTUBUpYyeMbIMH. CyIIecTByeT MHOXECTBO METOIOB J1ab0paTOpHOH
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JVAarHOCTHKH, IO BBIBJICHHIO OOJE3HETBOPHBIX MHKPOOPTAHH3MOB HIIH
BUpPYCOB, Onarofapst KOTOPbBIM MOXHO OyJeT HadaTh CBOEBPEMEHHOE
neuenue. CampiMu 3¢ ¢extuBHbIME cunTarorcs [ILP  (mommmepasnas
uenHas peakiyst) u UOA (mmmyHOopepmenTHBIH ananmms). 1P u MDA
MPOSIBIISIFOT TAKHE KAYECTBA, KaK:

e [Ipocrora n 3¢(eKTUBHOCTD;

e Bricokas  4YyBCTBHTENBHOCTh,  IO3BOJIIOLIAs  OIPENEINSAThH
KOHIIeHTpaluu mopsiaka 0,05 Hr/m;

e B03MOXHOCTH aBTOMAaTU3UPOBATH M  KOMIIBIOTEPU3UPOBATH
MIPOBEJICHUE HCCIICAOBAHUM, YTO IO3BOJSET HCKIIOYUTH YEIOBEUCCKHI
(haxTOp U NPOBEACHNN TNArHOCTUKHY;

e Vuér TONydYeHHBIX pE3yabTaTOB Kak B 0a3ze  JaHHBIX
KOMITBIOTEPA, TAaK U B )KypHAJIaX J1abopaTopum;

e Dkosorudeckas 6€30MacHOCTb ISl MEANIIMHCKOTO IIEPCOHAa;

e Bricokas TOYHOCTH UICHTU(DUKALIUH.

Cymmocts [IIIP mmarHocTMKM, OHa TIO3BONSIT — OOHAPYKHBATH
WHIMBHARyaIbHbIE nocnenoBarensHoctd JJHK, Haxomsmmecs B oOpasiie B O4YCHb
MaJIBIX KOJNMYECTBAaX. METOJ OCHOBaH Ha aMIUTM(MKALMM HCKOMOTO y4YacTKa
reHoma mukpoopranuzma. B npouiecce TP mpoucxoaut 20-35 HUKIIOB, KaXKIbIiA
13 KOTOPBIX Pa3/Iesi€éH Ha 3 CTaliu: AeHaTypaLysl, OOKHT U SJIOHTallysl.

Cymuocts HW®A. lVmeercss MHOXECTBO  THIIOB  TECT-CHCTEM,
HAIpaBJICHHBIX HA BBISBJICHHE TOrO WM MHOTO BO30ymuTens Oose3Hu. [IpuHimn
JIeICTBHS BCEX MPAKTHYECKH OJIMHAKOB — B €M0 OCHOBE JIGKUT COHIBHY-MeToA. B
KpOBb, MOUy WM JApyroil OmocyOcTpar OONBHOTO H00aBiseTCs KOHBIOTaT —
AHTUBUIIOBOM HMMMYHOITIOOYNIMH, TOMeYeHHBI (epmeHToM. Ecimm B kpoBm
MMeeTCsl ICKOMOE aHTHTENIO MM aHTHICH, MPOUCXOUT Peakiysi ¢ 00pasoBaHUEM
OKpaIlIeHHOTo NpofyKTa. Ero ocraercst Tobko 3aMKCHpOBaTh — BU3YAIGHO WIIH
(hOTOMETPHUYECKUM CIIOCOOOM.

Hame wuccnemoBaHue HampaBieHO Ha  M3Y4EHHE  YacTOTHI

BCTpeuaeMocTH, B ropojie Cemeil, HHPEKIIMOHHBIX BO30YAMTENEH BBISIBICH-
HbIX [TLP u MDA nuarnoctukoii. (Tabdmn.1)

Tabmmma 1

Brssieno ¢ nomormpto [P Brrssieno ¢ momompio MDA

Chlamydia trachomatis I'enatur B

Ureaplasma urealyticum I'enatur C

Mycoplasma hominis Mycoplasma hominis

Toxoplasma gondii LluroMeranoBupyc

Lutomeranosupyc Bupyc mnpocroro repmeca 2
THIIA

Bupyc npoctoro repreca 2 Tuna | Ureaplasma urealyticum
Trichomonas vaginalis
Chlamydia trachomatis
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Brum B3sTHI pe3ynpTaTel 800 00cIe10BaHHBIX OOJIBHBIX MO METOLY
[P muaraoctuky, 3a nepuox 2013-2015 roxa (Puc.1)
Chlamydia trachomatis
m Ureaplasma urealyticum
1 Mycoplasma hominis

H [[uToMeraJoBUpyC

EBIIT-2

Puc.(1)
U 825 6onpHBIX 00cnenoBaHHbIX 1o MeTony UDA, 3a nepuon 2012-
2015 rona. (Puc.2)

M I'enatut B

13% Tenatut C

B Mycoplasma hominis
Ureaplasma urealyticum
[uromMeranoBupyc

m BIIT-2
Chlamydia trachomatis

Trichomonas vaginalis

Puc.(2)
Ha ocHOBe IONy4eHHBIX JaHHBIX, MOKHO CIEJaTh BBIBOJ, YTO Yallle
BCEr0 IMOCTYNAIOT IIAL[MEHTHl C HAlpaBJICHUEM Ui OOCIeNOBaHMS Ha
nammune Chlamydia trachomatis, HO JaHHBIH MHKPOOpPraHU3M OBLI
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BEISBIICH JUIb y 7 denoBek u3 100. Camasi BBICOKAash 9acTOTa BBISIBICHHUS
HutomeranoBupyca: 74 denoBek m3 100. OTm maHHBIE YKa3bIBalOT Ha
OTPOMHOE pacipocTpaHeHHe IIUTOMETAIOBUPYCHOH nHpeKImH,
mpoTeKaromeil kak mpaBwio saTteHTHo. C  Apyrod CTOPOHBIL, TaKue
nHpEeKIMM Kak XJTaMHUAMO3, MHKOIUIA3MO3, ypearula3mos3, rematur B,
rernatut C ¥ TPUXOMOHHA3 UMEIOT MECTO OBITh, XOTh U HE B 3HAUMTEILHOM
Macmrabe, HO B JOCTaTOYHOM 4YTOOBI OOpaTUTh BHUMaHWE Bpayed Ha
JlaHHbIE 3200JIEBaHUS CPEU HACEIICHHS.

Takum o00pa3om, MBI NPOAEMOHCTPUPOBAIM, YTO B pE3YJbTATE
HCIIONb30BaHUS TaKUX COBPEMEHHBIX  METOJIOB KaK DA
(ummyHOopepmenTHbd aHanu3) u [P (nmonmmepasHas 1enHas peaxius)
ObUTM JIMarHOCTUPOBAaHBI TaKUE OIACHbIE BHUPYCHbIE MHQPEKIMU Kak
rematutel B m C, muTOMEraNoBHpyCHBIE HHQEKINH, TEPIEeTHIECKUE
nHpeKIuu, a TaKKe ypeamIasMo3bl, TPUXOMOHHMA3bl, XJIaMHUIUO3BI H
MHKOIUIa3MO3bl BBIBICHHE W HICHTH(UKAIMA KOTOPBIX HEJOCTYITHO
OOBIYHBIMH  OAKTEPHOJIOTMYECKUMH W BHPYCOJIOTHUECKHMH METO/AAMH.
Heo6xonnmo mmpe BHenpats 1P u MDA auarHOCTHKY B MPaKTHICCKYIO
MEIUIHHY.
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THE NEW-BORN’S CARDIAC RHABDOMIOMA WITH
TUBEROUS SCLEROSIS

In the article the clinical case of rare and severe illness of
neuroectodermal violation is described at new-born - tuberous sclerosis
(illness of Bourneville). The diagnostic criteria of tuberous sclerosis at new-
born from data of ultrasonic research and data of histological research are
described.

Tuberous sclerosis (Bourneville’s disease) is a congenital defect of
the nneuroectodermal organogenesis. This pathology is referred to rare
genetic diseases that are characterized by polisystemic lesion.

There are different opinions about the frequency and epidemiology
of tuberous sclerosis in the literature because this pathology is not
diagnosed and tuberous sclerosis progresses under the mask of the central
nervous system pathology and psychomotor development delay.

According to the experts’ data tuberous sclerosis is diagnosed of 2
million people in the world with equal frequency of all races. The range of
the disease spread in the childhood varies from 1 of 6800 to 1 of 17 300.

This pathology is characterized by grumous growth of the brain
substance and also of skin, kidneys, eyes, lungs, heart and bones. The
classic clinical triad of tuberous sclerosis is convulsions, mental retardation
and specific face rash. The cardiac-vascular system changes with tuberous
sclerosis are shown in rhabdomioma development that very often is the first
clinical indication of tuberous sclerosis along with the hypopigment spots.
The benign cancers are found in any cardiac cavity but more often they are
in ventricles and develop in the terms of 22-26 pregnancy weeks and they
can cause a valve dysfunction, hemodynamic lesion and even the embryo
death.

The report goal: to give a clinical case of a rare pathology that can
occur in pediatrics— tuberous sclerosis of a new-born.

Patient B., a new-born at the age of 2 weeks was hospitalized in the
cardiac-surgery unit with the following symptoms: short breath, weakness at
sucking, acrocyanosis, bradyarrhythmia.

The anamnesis data: the child of the 2nd pregnancy with the
background of deafness, glaucoma and anemia. The delivery was preterm.
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It was born weighing 2400 gr. The height was 46 cm. The heredity and
allergic anamnesis were not compromised. By the APGAR score it had 5-7
points. After birth it was in the maternity hospital on the 5 day of its life.
The patient had sharp bradycardia - to 60 bpm. The patient had
echocardiogram was examined by the cardio surgeon and diagnosed:
«CHD- numerous rhabdomiomas with the risk of cardiac chambers
obstruction, cardiac rhythm disturbance, atrioventricular heart block. Taking
into consideration the new-born’s bradycardia it was decided to perform to
implant a heart pacemaker.

Physical examination: the child’s condition was very severe because
of congenital heart disease, circulatory deficiency on the background of
neonatal adaptation period and sharp violation of heart rhythm with
bradyarrhythmia. The child’s consciousness was clear. The child was weak.
Normothermia was registered. The sleep was not disturbed. The appetite
was bad. The skin turgor and subcutaneous fat were reduced. It had
muscular hypotonia and hyporeflection. Cutaneous covering and visible
mucous membranes: pale-pink with acrocyanosis, cool by touch. The
thorax took part in breathing acts. At percussion it was registered — a
pulmonary sound above all lung fields, hard breathing. The cardiac-vascular
system: heart rate 60-80 bpm - arrhythmia. The apical beat was shifted to
the left, diffuse. The cardiac border was widened; the systolic noise of the
heart apex was aggravated in 3-4 the intercostals space to the left. The pulls
of the peripheral vessels was weak. The stomach was normal, not drum. The
liver +2,5 cm under the edge of the costal margin. It was soft, available for
deep palpation.

The examination: the blood- increase of ESR to 22 mmph, increase
of C- reactive protein.

The ECG results — numerous hyperechogenicity formations in the
left ventricle, right ventricle and right atrium, evident hypertrophy of the
left ventricle myocardium were diagnosed. Evident hypertrophy of the
ventricular septum is visualized. The heart contractive function is medium
reduced. Diagnosis: Numerous rhabdomiomas of cardiac chambers. The
risk of the right heart obstruction. Bradycardia.
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Pic.1 The echogram of the cardiac chambers. Numerous hyperechogenic
formations are visualised —rhabdomiomas in the tricuspid valve,
in the left ventricle

The ECG results - full transversal atrioventicular block was
diagnosed. The neurosonography results — there are indications of
hypoxic lesion. Intraventricular hemorrhage is in the resorption stage. There
is vasospasm. The abdominal cavity US — no pathology.

Taking into consideration the child’s age, weight, numerous
rhabdomiomas of the cardiac chambers with myocardium hypertrophy the
risk of the operation in conditions of artificial blood circulation was high
and the decision was taken as the first stage to perform by life-saving
indication a correction of the full transversal atrioventicular block — to
implant an electro-cardiac stimulator (ECS), later to perform a radical
correction — excision of heart formations.

The child was operated on — the ECS was implanted with the rhythm
120 beats per minute. On the background of stable hemodynamic, the
permissible indices of homeostasis the patient was extubated in a day after
the operation and taken to the unit. The ECG results showed no negative
picture. But the risk of right heart obstruction was preserved because of the
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big rhabdomioma size that located in the right atrium above the septal cusp
of the tricuspid valve.

During the first day after the operation the child began to activate,
was fed and he digested the food. There was no negative clinical picture in
the unit. However on the 3d day after the operation the condition worsened
sharp with the tissue desaturation to 50%. The taken measures of the
intensive therapy and induced lungs ventilation gave no effect and in 12
hours the fatal outcome was stated. As the result of the obturation of the
tricuspid valve by the polipoid node there developed a syndrome of the
intracardiac obstruction that caused the death.

The pathologic examination was done where the macro- and
microscopic examinations proved the diagnosis of tuberous sclerosis. The
cardiac chambers specimen was examined: the cardiac myocardium and
heart chambers were lined with numerous formations of different size— from
small to gigantic rhabdomioma.

Pic. 2. The heart chamber specimen. The rhabdomioma knitted together
with the cords and the septal cusp of the tricuspid valve is visualized.
Hypertrophy of the notochordal apparatus.

The pathomorphological examination showed in the white substance,
in the interhemispheric fissures and along all hemispheres surface numerous
tubercular formations in spite the fact that after the birth the child had no
brain pathology according the neurosonography examination.
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Pic. 3. The heart specimen. The fibrous ring of the tricuspid valve byhe
neoplasm (gigantic rhabdomioma) is visualized

Pic. 4. The heart specimen. Numerous rhabdomiomas of the left ventricle
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Pic. 5. The brain specimen. Numerous tubers and insulae in the
interhemispheric fissure, in the side ventricles. The tubers size is from 2 mm
to 10 mm characterized by peculiar insulae that consist of heterotopic
cluster cells and locate along the lines joining the ependyma of the
ventricles walls

The description of the morphological indication of the patient’s
tuberous sclerosis diagnosed at the pathological examination were as
follows: numerous cortical tubers represented by gigantic cells and
dimorphic neurons numerous myocardium rhabdomiomas (the polipoid
node going under the right valve of the tricuspid valve of the size
2,0x1,5x1,5 cm; the nodes in the membrane part of the interventricular
septum of the right ventricle of the size 1,2x0,8x0,4 cm; on the lungs
surface of the left ventricle of the size 3,0x2,0x1,5 ¢cm; in the heart apex of
the size 0,3x0,3x0,2 cm and 0,5%0,3x0,2 cm; in the right angle of the right
ventricle of the size 0,5x0,5x0,4 cm; in the membrane part of the
interventricular septum of the left ventricle of the size 2,0x1,5x1,0 cm and
in the undervalavte part of the interventricular septum of the left ventricle of
the size 0,8x0,5x0,4 cm), numerous small kidney cysts lined with
hyperplastic and proliferous nephrothelium.
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Pic. 6. The mlcroscoplc exammatlon of rhabdomloma The intermuscular
space is medium widened, the muscular fibers are thin and enlightened with
many oval nuclears. The connective tissue interlayers between the muscular
fibers are not indicated. The venous plethora is evident. Between separate
fibers there are erythrocytes clusters visualized and increased cardiac
hystiocytes with lightened cytoplasm are seen

Pic. 7. The mICI’OSCOpIC examination of rhabdomloma The star-shaped,
spider-like cells are represented by increased cardiac hystiocytes with
lightened cytoplasm are visualized. In some cells the eosinophilic cytoplasm
is located in the direction from the nuclear, which is located centrally to the
cell membrane, giving the cells a star-shaped view. In most cells
vacuolization and rare spread myofilaments are visualised.

THE BRAIN, CEREBELLUM AND PIA: the pia is oedematous
and sharp plethoric with numerous erythrocytes clusters. In the brain and
cerebellum substance there is a pericellular and perivascular oedema, the
vessels are widened and their lumina are full of erythrocytes. Around some
vessels there are gliacytes clusters. On some separate parts the neurocytes
with gliacytes stuck to them are seen. The vessels clusters are sharp
plethoric, oedematous with focal haemorrhage. There are spots with
gigantic cells and dimorphic neurons are in sight (pictures 8,9).
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THE HEART - The intermuscular space is medium widened, the
muscular fibers are thin and enlightened with many oval nuclears. The
connective tissue interlayers between the muscular fibres are not indicated.
The wvenous plethora is evident. Between separate fibres there are
erythrocytes clusters that are visualized.

THE MIOCARDIUM NODE FORMATIONS are represented by
increased cardiac hystiocytes with lightened cytoplasm. In some cells the
eosinophilic cytoplasm is located in the direction from the nuclear, which is
located centrally to the cell membrane, giving the cells a star-shaped view.
In most cells vacuolization and rare spread myofilaments are visualised.
DEIITNE 29
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gigantic cells and dimorphic neurons, brain tubers, neurocytes with
gliacytes stuck to them

Pic. 9. The microscopic examination of the brain tubers
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The presented clinical case demonstrates a classic example of
tuberous sclerosis of the new-born with the typical symptoms of the
cardiac-vascular and central nervous systems lesion. It is vital to diagnose
this pathology in timely basis of all new-born children beginning with them
moment of diagnosing the heart rhabdomiomas and examine all children
with CT — brain examination. It is necessary to diagnose the echographic
picture of tuberous sclerosis at the prenatal examination stage to give the
parents information about the after birth prognosis and the child’s later life
quality if there is heart and brain lesion in order to eliminate the fetus in
time. If the indirect indications of tuberous sclerosis have been diagnosed it
is vital to do a target MRI — brain examination of the fetus and new-born
that will reduce the delivery risk of the children with such a severe
pathology.
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Byosips U. B.

Pecnyonuka benapycs, 2. [lunck, Ilonecckuit zocyoapcmeennulii
YHUgepcumem

U3MEHEHUE MACCBHI [IOJIY®ABPUKATOB ITIPU
MN3IrOTOBJIEHUU OTBAPHOM U TPUITYIIIEHHOM
PBIBbI

This paper presents a comparative analysis of the mass loss of fish
during cooking and pripuskaniya. Analyzed the changes taking place during
heat treatment of the fish

HccnenoBanusi MpOBOAMIIMCH C LENBIO ONPEACICHHS IOTEPh MpPU
TEIUIOBOU 00pabOTKe pa3jMyHBIX BUIOB MPECHOBOIHOW PHIOBI (Kapil, Jell,
Cy/laK) IpH BapKe OCHOBHBIM criocoOoM mnpu temieparype 95-97 °C u npu
NPUITYCKAHUH, C TEMIIEPATYpPOi BeaeHus npoiecca — 90-92 °C.

[Tpun uccnenoBaHNM MCIIOIB30BAINCH PA3IMYHBIE 10Ty (HaOpHUKaThI U3
IUTACTOBAHHOW PHIOBL: (pryie ¢ Kokel u peOepHBIMU KOCTAMH, (QHIIE ¢ KOXKEH
0e3 peOepHBIX KOCTEH U YnucTOe (re.

[Motepu npu TerI0Boi 06pabOTKE ONMPEAEISIIH ITyTEM B3BEIINBaHUS
monydabpukaTa M0 W TMOCIE TEIUIOBOW 0OpabOTKH, MO Pa3HUIE MEKIY
MOKa3aTeJsIMH.

Bapka pbi0b1

[Tpu Bapke pa3iaM4HBIX BUAOB PBHIObI U MX NONY()aOPUKATOB NOTEPH
Maccel coctaBuii 19,91-20,37% (tabmuua 1): nmpu Bapke ¢uie ¢ koxeit u
peOepHbIMH KOCTAMHU U (Ui ¢ KOXKei 0e3 peOepHBIX KOCTeH HaHOOJIbIINe
MOTEPH y Kaplia, IpU Bapke YUCTOro Gpuiie— y cy/aka.

[IpuBeneHHbIE NaHHBIE TO3BOJISIOT CHENATh BBIBOJ, YTO IIOTEPH
Macchl TP BapKe HE 3aBUCST OT BHAa noiydadpukara. CyauTs 0 BIUSHUU
XMMHUYECKOTO COCTaBa pPbHIOBI Ha MOTEPH MAcCChl CIOXKHO, TaK Kak JUIst
HCCIIEJOBAaHHsI BbIOpaHa MPECHOBOAHAS PBIOBI, Y KOTOPOH KOJIMYECTBO
Oenka Bapeupyercs ot 16,0 mo 18,4 % , a Boast ot 77,4 1o 79,2% (Tabmuia

2[1)).
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Tabmmma 1 - [Torepu Maccsl momygaOpUKaTOB U3 PHIOBI IPH BapKe

OOBEKT uccneoBaHusg Macca 1w/ | Macca 1/¢ | [Totepu
hi (6} mociie Macchl M
TEIJIOBOM TEIIOBOM ociie
00pabotku,r | 06paboTKH, T | Bapkw,%
Kapn
¢bure [¢ KOXeH u | 108,0 86,0 20,37
pebepHBIMH KOCTIMHU
¢ure ¢ koxeir  6e3 | 108,0 86,2 20,19
pebepHBIX KOCTEH
grcroe Guie 112,0 89,7 19,91
Jleny
¢bue C KOKeM u | 116,0 92,6 20,17
peOEpPHBIME KOCTSIMU 108,0 86,3 20,09
¢une ¢ xoxed  Oe3
pebepHBIX KOCTEH
grcroe Guie 112,0 89,5 20,09
CylAaK
¢bue C KOXel u | 100,0 79,8 20,20
pebepHBIMH KOCTSIMU
¢bwre ¢ xoxked  6e3 | 107,0 85,4 20,18
peOepHBIX KocTel
grictoe (Qure 112,0 89,4 20,18
Tabmuma 2 - XwMHYeckHid COCTaB W JHEpPreTHYecKas IIEHHOCTh
HEKOTOPHIX PBIO
Hanmeno- Bopna, | benxu, | XKupsl, | 3ona, DHepreruuecka
BaHUE PBIOBI | % % % % o
[IEHHOCTD
r KKaJl kJIx
Kapn 77,4 16,0 53 1,3 112 469
Jlem 77,7 17,1 4,1 1,1 105 439
Cynak 79,2 18,4 11 1,3 84 351
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[Ipu TertoBoit 00paboTKe N3MEHSIETCS HE TOIBKO Macca phIOBI, HO U
I[BET, 3alax, BKYC, IMIIEBasi IIEHHOCTh U YCBOSIEMOCTh. JTO NMPOMCXOAUT 3a
CYeT HM3MEHEHus B pbiOe OEIKOB, >KMPOB, BHTAMHUHOB, MHHEPAIbHBIX,
BKYCOBBIX 1 apDOMaTHIECKNX BEIIECTB.

B pribe comepxkaTcs BOAOPACTBOPUMEIE Oenku aabOyMHUHBI,
CONIEPacTBOPUMEBIC TJIOOYIMHBI, a TakXke CIOXHBIE (ocdopcomepkarire
0enkH, KOTOpble NpU HarpeBaHuu A0 35°C HAuMHAIOT JCHATYpUPOBAThH, a
3ateM u KoarymupoBaTh. Ilpu Temmeparype 80-90°C koarymsmus Gemkos
JOCTUTAeT MaKCHUMyMa. bBenKku TepsioT crnocoOHOCTh pPacTBOPATHCS U
yIep)KUBaTh BOXYy, B CBSI3M C YE€M YMEHBINAETCS Macca phIOBI MOCIe HX
TEIJIOBOK 00pabOTKH.

B pribe conmepxkurcs ot 1,6 10 5,1 % koinarena, u3 KOTOPOTO MOYTH
TOJTHOCTBIO COCTOUT €€ COeAMHUTENbHAs TKaHb[1].

OIHOBPEMEHHO C IeHATypalel 1 KoaryJsiueil MBIIIEYHBIX OCITKOB
IpU  HarpeBaHWM TKaHEH  TNPOHCXOAWT  CBapHBaHHWE  KOJUIAreHa,
KETATHHN3AIMA ¥ TOMOTCHM3AIs €Tr0 CTPYKTyphl. HarpeBanue komarena
B BOJIC CONPOBOXKAACTCS €ro HaOyXaHHEM, a 3aTeM PE3KUM COKpaIleHHEM
pasmepoB. Ilpym HarpeBaHHMHM TIaAaeT TNPOYHOCTb COCIUHHUTEIBHOH W
MBIIICYHOW TKaHM, KOJUIAT€H MEPEXOIUT B TIIOTHH, KOTOPBIH XpOLIO
yCBaMBaeTCsl OPTraHU3MOM.

B oxnaxxaéHHON mocne HarpeBaHUs pbIOe COEAMHUTENbHBIC TKAHU
HECKOJIbKO  YTIPOYHSIOTCS, HO HAaTMBHAas CTPYKTypa KOJJIareHa He
BOCCTaHaBJIMBaeTca. V3mumHss TemnsoBas oO6paboTka MOXKET MPUBECTH K
Jie3arperalyy III0THHA U 0CJIa0IeHNI0 KOHCUCTEHINH PHIOBI [2].

HemanoBaxHbIM (pakTOpOM, ONpENENSIOIUM IOTEPH >KHpa NpHU
TEIIOBOH 00paboTKe, SBISETCSl CHIDKEHHWE €ro BSI3KOCTH C TOBBIIICHHEM
teMreparypsl [4]. JKup BeITanauBaeTcsl U3 COEIUHUTENBLHON U MBILIEUHOM
TKaHH, SMYJIBIUPYETCs B XKUAKOH (haze n NMpH HEOJAronpUsTHBIX peXuMax
00pabOTKH BEITEKAET U3 PHIOHI.

TkaHeBbI KUpP IIPU HArpeBaHUU TIHJAPOIU3YETCA, I03TOMY
KHCJIOTHOCTh €ro IOCJe TEeIUIOBOM 00paboTku moBwimaercs. [Ipu 3ToMm,
yeM OOJbIIe KOJMYECTBO BOIBI W CHJIBHEE KHIIGHHE, TeM OoJblie
obpasyeTcst SMyIBTUPOBAHHOTO JKHUPA.

Obm1ee KOTMYECTBO PACTBOPUMBIX BEIIECTB, MEPEXOAAIINX U3 PHIOBI
B OynboH, coctaBisieT 1,5-2 % e€ macchl, B TOM YWCJIEe SKCTPAKTUBHBIX H
MuHepanbHbIX Bemects — 0,3-0,5 %.

Ipunyckanne poiobl

IMpn npumyckanuu mnony¢paOpukaToB W3 pHIOBI IOTEPU MACCHI
cocraBmm 17,83-18,26 % (Tabnuna 3): HauOoJbIIME TOTEPU MAcChl MPU
npunyckanuu y kapmna—18,04-18,26%, y nema norepu cocrasuwiu 17,83-
18,08%, y cymaka— 17,88-18,08%.
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Tabmmma 3 - Ilotepm Mmaccel moxy¢aOpHKaToB H3 pHIOBI TpHU
HPHUITYy CKaHUH

Macca w/¢ | Macca n/¢p | [Torepu macchr
OOBEKT UCCIENOBAaHUA | OO TEIUIOBOM | Iocie /¢ ocJe

00paboTKU,I | TEIUIOBOU TIPUITY CKaHUS,

obpabotku, | %
r

Kapn
¢une c¢ xoxkeir wu | 104,0 85,0 18,26
pebepHBIMH KOCTSIMU
¢wre c¢ xoxeir 6e3 | 106,0 86,7 18,21
pebepHBIX KOCTEH
qrcroe Guie 102,0 83,6 18,04
Jeny
¢wre ¢ koxked wu | 1050 85,9 18,19
pebepHBIMH KOCTSAMU 102,0 83,7 17,94
¢une c koxeit 06e3
pebepHBIX KOCTEH
grcroe Guie 106,0 87,1 17,83
CyAaK
¢mre ¢ xoxked wu | 104,0 85,2 18,08
peOepHBIME KOCTSIMU
¢mwre c xoxeir 6e3 | 106,0 86,9 18,02
pebepHbBIX KOCTel
grictoe (e 104,0 85,4 17,88

B oTnMume OT Bapkd, KOTrJa NPOAYKT IOJHOCTBIO MOTPYKEH B
KUAKOCTh, NMPU NPUITyCKAaHWM pbIOa HA 1/3 Haxomutcss B BOJe, M JIO
KyJHMHapHOW TOTOBHOCTH  JOXOAWT KHILIMIEH BOJOH ®  mapom,
00pa3yIOIMMCS TIPY KUTICHUH JKUIKOCTH.

W3 pe3ybTaToB MCCIENIOBAaHMS MOXHO CHAENATh BHIBOJ, YTO IOTEPU
MAaccCHl IPH MIPHUITYCKaHUK TaK)Ke HE 3aBUCAT OT BHJa moydadpukara.

IIpu Bapke W NMPUIYCKAaHWKM H3MEHEHHE B MAcce Pa3jIMuHBbIX BUJIOB
pbI06I KOebaercst ot 18% mo 20 %. Hebomnpime notepu Maccsl poIObI pu
TEMJOBOH 00pabOTKe CBsI3aHBI C €€ XHUMHYECKHM COCTaBOM |
MOP(OJIIOTHYECKHM CTPOECHHEM — BBICOKOW KOHIIEHTpanueil MHO3WHOB U
HU3KUM  KOJMYECTBOM IIPOCTOH 10 CTPOCHUIO BHYTPUMBIILICYHON
COCMHUTEIIFHON TKaHH Msica PBIO.
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I'maBHy!0 dacTh 3THX TIOTEPh COCTaBISIET BOAA, OTAEIsIEMast
6enkamu. [Ipm Bapke moTepu Maccel Oojblle, YeM TP TNPHUITyCKAHWH,
pasuuna cocrasisieT 1,65-2,11 %.

Tak Kak IMPOJOIKUTENBHOCTh BaPKH M NMPHUITYCKAaHHUS MOPIHMOHHBIX
KYCKOB M3 TJIACTOBAaHHOW PBIOBI MMOYTH OAMHAKOBBI, TO Pa3HHUIA B TOTEPIX
Macchl OOBSCHSETCS 3a CUET PA3HOTO KOJNMYECTBA KOHTAaKTHPYIOLIEH C
PBIOOH XKHUIKOCTH: NPU Bapke Hal Kr phIOBI NPUXOJUTCS 2 JI BOIBI, a IpU
npunyckanuu — 0,3-0,41.

BriBogbI:

1. B npouecce Bapku U TPHUIYCKaHHWS HW3MEHEHHS MacChl
MIPOMCXOJIAT 33 CUET IeHATYPaLUH OEJIKOB, BBITAINIMBAHHS KUPOB U TIOTEPU
BOJIOPACTBOPUMBIX BEILIECTB.

2. Crnoco0 pa3zenky He BIWSIET Ha IOTEPH MAacChl IPH TEIUIOBOM
00paboTKe pHIOHL.

3. Ilpumyckanue 1O CPaBHEHHIO C BAapKOH JaeT BO3MOXKHOCTB
COXpPaHUTHh B PBIOE OONBIIOE KOINMYECTBO IIEHHBIX IHUIIEBBIX BEIECTB, a
Takke e€ ¢opMy, YTO OenmaeT Omoga W3 TPHUITYIIEHHOH phIOBI Ooiee
MIPUBJICKATENbHBIMH, TI0 CPABHEHHUIO C OTBAPHBIMH.
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IMPAKTUYECKOE ITPUMEHEHME PE3YJIbTATOB
TEOPUU BUKBAJIPATHYHOI'O IIPEOBPA30OBAHUA
B TEXHUKE

The article is devoted to further development of the theory of
geometric transformations applied to the solution of problems of descriptive
and applied geometry. A significant part of the research deals with the
problem of descriptive geometry: the development of new methods for
forming curved surfaces and their applications in engineering.

Hacrosmas craThsi MOCBsIIEHa AajdbHEHIIEMY pPa3sBUTHIO TEOPHUU
FCOMETPUYUCCKUX MpeoOpa3oBaHuii 4-r0 TMOpsaKa B HAYEPTATEIHLHOU
TEeOMETPUHM TPUMEHUTEIBHO K pa3paboTke MeTojga TIeOMETPUYECKOro
KOHCTPYHPOBaHUsI TOBEPXHOCTEH pabO4YMX OpraHoB CMeCHUTENIed s
CBIITyYUX MaTepPHAaJIOB.

Pa3paboTanHblii CcOCOO TE€OMETPHYECKOTO0 KOHCTPYHUPOBAHHS U
AQHAIUTHYECKOTO OIMCAaHWA IOBEPXHOCTH JIONACTH  OTJIMYAeTCsl OT
N3BECTHBIX METOJIOB 3aJjaHUil MOBEPXHOCTEH TeXHHMUYECKHX (GopM TeMm, 4To
3/1eCh MCIOJIB30BAH ammapaTr reOMeTpUIecKux npeodpasosanuii ['4, I [1].

W3znaraercs pemenue oOpaTHOW 3ajadd, KOTAA 3aJaHbl ITapaMeTphl
HNCKOMOTO CedyeHus moBepXHOCTH.TpeOyeTcs oOmpenenuTs IapaMeTpsl
npeoOpa3oBaHusl M MpooOpasa 1Mo 3aJaHHBIM pa3MepaM CEUeHHMs JIOMacTH
BaJIa JI03aTOPHOTO YCTPONCTBA.

Ceuenne momactu 1Y — AC. 01 mpexacraBnseT coboil 3aMKHYTHIN
00Box (pucynok 1): yuactku ABCu DEF omuceiBaroTcst HCKOMO#M KPUBOM
4yeTBepToro nopsiaka (p'), a yuactku CDu AF — npsMbIMH JTHHHSMHU.

VicxomHBIMU TaHHBIMH TIPH pPEIIeHHH OOpaTHOW 3a/laud SBISIOTCS:
cu d — mapaMeTpsl ceueHus Jonacti Bana (pucyHok 1). IIpu 3TOM KpHBYIO
YEeTBEPTOr0 MOpSAIKa KOHCTPYHPYEM C HPUMEHEHHEM OWKBaJpaTHIHOTO
npeoOpa3zoBanus [ 4.
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B

4\

N

E
C

Puc. 1 Ceuenus nonacmu eana

3ajaHHYI0 KpPUBYIO TpUHMMaeM 3a KpuByl-oOpaz (p') B
OukBanpaTuIHOM TipeodpasoBanuu ['4[2,3].
IIpooOpaszom 3amaeTcs OKPYKHOCTH (P), YypaBHEHHE KOTOPOii:

(0 +(y? =2, ®

TZI€ X, y - KOOPJMHATHI TOYEK - Mpoodpasa,

t, I - mapaMeTpsl OKPY>KHOCTH.

Jiis Toro, 4ToOBI ompenenuTs KodpuuueHT mnpeodpasoBanusd R u
mapameTpel  {, I  OKpPYXHOCTH — mpooOpa3a MPUMEHHUM CBOWCTBa
OukBaapar4Horo npeobpaszosanust 'y (pucyHok 2), e Touka - mpoobpas 1

npeoOpaszyercst B TOUKY - obpasz 1';.
| Y=y

2'=2"

2«
1'1

i

-
D
N

Puc. 2 Ceuenue nonacmu sana 003amopHozo ycmpoucmeda
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J1s Toro, 4yToOBI ONpEACNUTH 3HAYCHHE MapaMerpa ! mpopenaeMm
clieyronee:
1. Touxke — o6pa3 1'; mprcBanBaeM KOOPIUHATHI:

x'=Ry =R. (2

2. TIlpeobpasyem TOuKy —o00pa3 1'y ¢ moMoupld 00paTHOrO
npeoOpaszoBanus [ .

I[lpuy 5TOM  KOOpAMHATBL  TOYKM —IpooOpasa 1  moiaydum
MOJICTAHOBKOW 3HadueHui x' M y'M3 ypaBHeHUs (2) B cCHCTeMY ypaBHEHUI
obOpatHoro mpeodpa3zoBanus [y :

2 2 ,
X +y -R /R2+R2—R2 IR? R
2 N 2 N2 2

2

2

2 2 2

y X +RTg2_g2,g2 g2 g
2 2 2 2

2. TIpooOpa3 — OKpyX)HOCTE (p) IepeceKaeT OKpYXHOCTH (M) B
TouKe 1, KOOpJMHATHI KOTOPOH ONPEEISIOTCS U3 CUCTEMbl ypaBHEHHN:

®)

3.
X2 N y2 _ R2 @
x2 +(y—t)2 =12
W3 nepBoro ypaBHeHHsI cUCTEMBI (4) onpesenseM:
x* =R%-y?, (5)

3HavyeHue x u3 (5) MoACTaBIIsIEM BO BTOPOE YPaBHEHUE CUCTEMEI (4):

2

R2—x2+y2—2yt+t2—r =0. (6)
Otkyna onpenensercs:
2 2 2
L o el @)
2t
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Takum 06pa3omM, KOOPAMHATH TOYKH - Ipoodpa3a 1 paBHEBIL:

JRz_t2+R2—r2 t2+R2—r2

ot ; . : (8)

3HaueHWs X W y W3 CHCTeMBl ypaBHeHW# [', mozxcraBmsieMm B
ypaBHEHHE |, TOIyIrM UCKOMOE ypaBHEHHE KPHUBOIL p' :

2 2
x24y2_R2 y2 x24R
2 2

—t| =r2, ©)

rneR=r=c/2; t=Rv/2.
PaccrostHMe A ompenenseTcs Kak pasHULIA MEXIY OpIHHATAMHU
TOYKH — 00pasa 2'; u Touku — obOpaza 1';:

d c
A:E_E’ (10)

rae d, C - 3aJaHHbIe apaMeTphl CeUCHHUS.
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THE ANALYSIS OF THE BEHAVIOR FACTORS IN
FORECASTING

In this work is formulated statement of problem based on analysis of
existing disadvantages. A research objective is the analysis of behavioral
factors for forecasting. For this purpose tests on the basis of clustering
methods were carried out, the number of clusters and influence of these
parameters on the forecast is defined, the question of subjective opinion of
the person in the drawn knowledge on the basis of the Data mining
technology was investigated. The problem was tested on the basis of
Benchmark data.

Fast development of new information and computing technologies made
a premise for perfection and design of new models to make decisions, in
particular, to increase their efficiency in conditions of high uncertainty level.

Lately much attention is paid to new technologies use based on the
principle of different uncertainty types, models based on knowledge and
changeable information character.

As it appears in the situations with uncertainty using the classic
methods do not allow receiving qualitative results. The models in the form
of linear differential equations system are known to discribe the linear
systems bahaviour in time.

Such a solution for non-linear systems is not possible. To solve such
problems one needs new approaches, methods and algorithms.

Analysing the data causes difficulties connected with expert
knowledge presenting. The methods Data Mining partially overcome this
problem [1-3]. But there are some drawbacks of the methods. In spite of the
fact that in the literature we can come across the works that deal with
overcoming these difficulties with the help of chaos theory, they do not
allow defining the fractal dimension meaning of the chaos time series.

Usually this measure is defined theoretically on the basis of existing
risks and very often it is not reasonable. There is a demand to do new
research to overcome these drawbacks. It is known that the technologies of
"soft calculations” combined with the classic methods are the most effective
ones [4-7].
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In the scientific literature the chaos theory is used for the analysis of
the systems behaviour. Thus, the chaos theory gives a possibility to measure
uncertenties of the chaos dynamics and determine the order in chaos.
Nevertheless this order does not give a possibility of long-time forcasting.

The focast methods can be divided into three main groups:

- the expert evaluation method;

- the analysis methods and time series forecasting;

- cause and effect methods.

The expert evaluation methods are based on the subjective
evaluation of the current moment and development perspectives. These
methods are reasonable to use for the market evaluation especially in the
cases when it is impossible to get the direct information about some
phenomenon or process.

The second and third groups of methods are based on the analysis of
the quantity meanings but they differ greatly from each other.

The analysis methods and time series forecasting are connected with
the research of the isolated from each other indices where each of them
consists of two elements: the forecast of the deterministic component and
forecast of the random component. Developing of the first forecast is no
difficulty if the main development tendency is defined and the further
extrapolation is possible. The forecast of the random component is more
difficult and can be evaluated only with some probability.

At the ground of the cause and effect methods is an attempt to find
the factors that cause the forecast index behaviour. Searching of these
factors leads to the economic-mathematic modelling that is building a
model of the economic object behaviour and taking into consideration the
interconnected phenomena and processes development.

It should be noted that using the multifactor forecasting demands to
solve a complicated problem of factor choice that cannot be solved only by
a statistical way but it is connected with deep study of the economic content
of the analyzed phenomenon or process.

It must be emphasized the primacy of the economic analysis before
the statistic methods of the process study.

Each of the studied groups of methods has its own advantages and
disadvantages. Their use is more effective in the short-time forecasting
because they to some degree simplify the real processes and do not cross the
frames of the present day notions. One should provide simultaneous use of
the qualitative and quantitative forecast methods.

The action forecast on the basis of the forecast result of time series
plays an important role in different spheres of human activity including the
weather forecast, economic and business planning.
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The available data in the systems of the real world, where the man is
the main doer, who makes decisions, which are linguistic values and words
with an fuzzy meaning, is very important.

The main advantage of the fuzzy approach is using the expert in the
forecast procedure. This type much differs from the traditional time series
and the methods of the latter cannot be used in this case. There are several
methods of modelling uncertain data.

In this work on the basis of the drawbacks analysis the task is
formulated. The research goal is the analysis of the behaviour factors at
forecasting. For this we have done researches on the basis of the clustering
methods and the number of clusters has been defined, their influence on the
forecast and the issue of the human subjective opinion has been studied in
the data received by the technology Data Mining. The task has been tested
on the basis of the test data.

In the article it is analyzed the effect of new factors in the model of
process forecast presented in a form of time series and based on the
technology Data Mining. Testing of different types of the time series show
high degree of forecast accuracy received with the cluster use.

The used data base (daily information) is received out of the Internet
site www.oil-price.net, the month and annual data (oil price in the world
market) from the Financial Forecast Center Home Page (Wall Street
Journal). To define the cluster number we have used the fuzzy method C-
means [8].

In the algorithm the fuzzy C-means distance between the

object Xj,i =l,_n and the cluster center cj,] =1k is calculated by the

standard Euclidean norm.

In the fuzzy algorithm C-Means the sum of the squared deviations is
minimized. The algorithm is based on the iterative minimization of the
following terget function:

K n
J(W,C)zZZWi?jrast(xi Cj )2 (1)
j=1i=1

For the grades of membership of the elements x; for all clusters the
following condition must be observed:

K
ZWi,j =1. )
-1
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Fo every cluster the sum of the degrees of membership must follow
the condition:

0<2Wi’j<n. (3)

For the cluster C; coorBetctByromeethe corresponding meaning of
the centroid is defined as follows:

Kk
j=1
;= ——. (4)

Zwﬁ’;
j=1

The formulea of the matrix elements calculation of the fuzzy
partitioning with the limit (2) can be received on the basis of the terget
function minimization (1):

1

1/ rast(x;, -1
Wi,j= ( ras(xc)) — )

Z(l/ rast(x;,Cq ) )P -1

gq=1

Let’s see the work of the system of adaptive neuro-fuzzy logical
conclusion as in the suggested approach both methods are used. For the
fuzzy model of the first order Sugeno the typical set consisting of two rules
can be given as follows:

IF x; equals A; AND x; equals B; THEN f; = pix; + qix; + 1y
IF x; equals A, AND x, equals B, THEN f, = poX; + QX + 12

ANFIS (the system of the adaptive neuro-fuzzy conclusion) is based
on the five layers neuro-fuzzy system of the direct logical conclusion. The
functions of these layers are given below:

Layer-1: every unit i in this layer is adaptive the productions of
which are defined as:
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0, =pa(X) 1=12n01=pg (X2) 1=34. (6)

Layer-2: every unit in layer 2 is a fixed unit the production of which
equals the product of all going to it signals. The production of every unit
can be presented as follows:

02i =W =ppa (X )xpp(xz) 1=12. (1)

Layer-3: in this layer every unit is fixed and labelled as N. In this
layer for every i-unit is calculated the ration of the truth degree of the i —rule
and the sum of truth degrees of all rules:

_ Wi
03j =W =
Wy +W»

L i=12. ®)

Layer-4: every i-unit of this layer is adaptive with the production
that is defined as following:

04; =W F = Wi(pjXg +0QiXa +1; ). 9)

Layer-5: in this layer which is the last one fixed unit is used that
sums all going to it signals. The production can be written as:

D wif;
05, = the ultimate product = Zv‘vi fi = ——. (10)

i ZWi

To solve the set task we have used the data of the oil sale in the
world market for the last three months. In this task on the basis of oil prices
for the last three days the forecast for the next day is calculated. For this 2/3
of the set data is used as a training set and 1/3 as a test set.

In picture 1 are given the rules received on the basis of the
subtractive clustering.
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Pic. 1. The rules received on the basis of the subtractive clustering

After doing the sum on the computer by two methods (ANFIS and
Fuzzy c-means) we can define which of them is more effective.

For this we chose out of the control set one occurrence ([93.41 94.55
95.99 96.53]) and we will use the first three 3 meanings as the initial data
for every checked methods. On the basis of ANFIS we receive the forecast
meaning 96.5 (picture 1) and the forecast on the basis of the built model
Fuzzy c-means has the meaning 94.4 (picture 2). Thus using ANFIS one can
receive more accurate forecast meaning.

Fuzzy clustering allows the data membership of several clusters.

Hereby, using the fuzzy method allows choosing alternatives at the
moment of decision taking.

After n-iterate we receive the following fuzzy partitioning (Table 1):

Table 1 The prototype detection

Input 1 Input 2 Production

94,6048316224062 95,0601400291165 | 95,1274045577491
86,0738123069357 86,4404149007502 | 86,8930756039308
73,9269970227057 74,1992559486823 | 74,3705303936503
79,5110522467468 79,6865013496422 | 79,8802077811339
70,1326448957113 70,2404137863084 | 70,4888527994780
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The matrix fragment of the membership function of the required

fuzzy pertitioning is given in table 2:

Table 2 The degree of membership

0,00195959 | 0,004779060 | 0,1415699 | 0,015776567 | 0,83591480
636522052 | 29454363 66790337 | 0252508 9524648
0,00290312 | 0,007212164 | 0,2738958 | 0,024862325 | 0,69112655
963778120 | 55364185 28525069 | 5123234 1771185
0,00383222 | 0,009915239 | 0,6193709 | 0,037426307 | 0,32945526
226139900 | 26387755 67687717 | 3167483 3470258
0,00341086 | 0,008924983 | 0,7126518 | 0,034860683 | 0,24015158
304971241 | 03053529 84478535 | 6176816 5823536
0,00402518 | 0,010472311 | 0,6606619 | 0,040397044 | 0,28444350
200601360 | 8419075 53254522 | 0635676 8833989
0,00359188 | 0,009129370 | 0,4823063 | 0,033263837 | 0,47170851
875810581 | 96798610 85103932 | 5693846 7600592
0,00340151 | 0,008272357 | 0,2186956 | 0,027167031 | 0,74246346
113438321 | 66695677 30425543 | 0325038 9740613
0,00603385 | 0,013618482 | 0,1663583 | 0,037982735 | 0,77600660
715234254 | 9386357 19749282 | 9734741 4186266
The fuzzy logical systems with the centre of averaged

difuzzification, the rules of the production output and fuzzification singleton

are bound with the following expression [9]:

y =izj |:1_i[uij (Xj):|/zpl]juij(xj)!

i=1 =1 j-1

where uji(X;j) or u(x) defines the membership function x; that

belongs to the i -rule. As a function of membership the trapeziform function

is chosen as the function of membership, that is:

0, x<a
X728 a<x<b
-a
u(x)=41, b<x<c
ﬂ, c<x<d
d-c
0, d<x
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rule.

70

or

Xx—a, d-x

f(x,ab,cd)= max(min(m ’LE

)0),

where [b c] are the centre of j -function of membership in the i -

By analogy of the method in [8] we can write the linguistic model in
the form of the following rules:

IF X1 is approximately 94,6 AND X2 is approximately 95
THEN Y is approximately 95,1.

IF X1 is approximately 86 AND X2 is approximately 86,4
THEN'Y is approximately 86.8.

IF X1 is approximately 73,9AND X2 is approximately 74,1
THEN'Y is approximately 74,3.

IF X1 is approximately 79,5AND X2 is approximately 79,6
THEN Y is approximately 79,8.

IF X1 is approximately 70,1 AND X2 is approximately 70,2
THEN'Y is approximately 70,4.

The graphic presentation of the rules is given in picture 2:

) Rule Yiewer: neft_giymet_fis

File Edit Wiew Options

EBEX

input! = 93.4 inpLt2 = 94 .5 inpLt3 = 96
output! =94 .4

A e D e i =]
SN . | e
: | | o | |
o I S e = N [
JVASNI I, ] |
9013 9788 9043 a78m 9013 o758 @

9013 9738
Input: | [93 41 54 55 55 99] Plot points: | 101 Move:  jeft | right | down | up | |

Opened system neft_gymet_fis, 5 ules

H

elp | Close | |

Pic. 2. The graphic image of the rules
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D (x=%)?
The formula of error calculation is: CKO = =N_1

where x-the forecast meanings, X -average meanings of the real data,
N-the data number. The mean-square error (MSE) for the fuzzy clustering
method is 0,147 with the use of the subtractive clustering algorithm on the
basis of ANFIS and in the case of the fuzzy c-means method we have
received 0.143that is the second method is more accurate.

All calculations have been done in the environments MATLAB, C++
and MS Excel. The received results give a ground to state that at present the
forecast done with the help of behavior factors on the basis of new
technologies are more reliable and accurate.
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TRANSPORT

K. 1. 5. CmupnoBa H. B.

Ykpauna, Xapovrxoecxkuit HayuonanvHolii agmomoouisHo-00poicHblil
YHueepcumem

OBOCHOBAHUE CTPYKTYPbI
JUCKOHTHUPOBAHHBIX 3ATPAT HA PEMOHTBI U
PEKOHCTPYKIHNIO ABTOMOBMWJIBHBIX TOPOI' B
3ABUCUMOCTHU OT OCOBEHHOCTEM CE30HOB B

TEYEHUE I'OJIA SKCIINIYATAIIUHU JOPOI'H

B Hacrosmee Bpems OAHOM M3 BeAyIIHMX 3aJa4 MPOEKTHUPOBAHUS
aBTOMOOWJIBHBIX JOpPOr M TOCHeAyIouleil e€ OJKCIulyaTallu SIBISETCS
MOBBILIEHUE Y(PPEKTUBHOCTH KAIUTAIBHBIX BIOKEHUI B €€ CTPOUTENBCTBO,
PEKOHCTPYKIHIO U KanuTaJbHbIN PEMOHT IYTEM ONTHUMHU3AIUN MTPOCKTHBIX
peLICHU.

OKOHOMHUYECKHE MeTonbl pacdera 3((EKTHBHOCTH BapUaHTOB
MPOEKTHBIX pEUIEHUH MpeaycMaTpUBAIOT COMOCTABJIEHUE CTOMMOCTHBIX
MoKas3aTeled pe3yNbTaTOB U 3aTpaT MO CPaBHUBAEMBIM BapHaHTaM. OTO
CBOJWTCS, Kak MpaBWJIO, K pacueTy oOmecTBeHHOH 3((EeKTHBHOCTH,
YUHTBIBAIONIEH SKOHOMUYECKHE, COLHUANBHBIE, 3KOJOTMYECKHE M JApYrue
MOCIEICTBUSI IPUHATUS TOTO WX HHOTO HHKEHEPHOTO PEIICHUS.

JIMCKOHTHPOBaHHBIE 3aTpaThl CpPaBHMBAs BapUaHTBl IPOEKTa
peMoHTa (PEeKOHCTPYKIIMM), MUHUMYM 3aTpaT P damie Bcero HaxomsiT 110
3aBHCUMOCTH

TL‘J
oK +ZS65~Nt C, 2365 N; - c1

(1+E, ) (1+E,) (1+E,)

— min (1)
t=0

3arpatsl Py cliexyT BBIUHCIATH 3a BECh PACUETHBIA JKM3HEHHBIN
LMK Joporu: 1) mpu OOOCHOBAHMM KaNMHUTANbHBIX BIOKEHHH Ky B
KalMTaJbHBIA pPEeMOHT BapuaHTa K mpoekta win 2) 0O0OCHOBaHHH
KaITUTAJIBHBIX BloxkeHUH Ky, B pEKOHCTPYKIINIO BapHaHTa K poeKTa.

ITpu 1 5TOM 17151 BCeX BapHaHTOB K IPOEKTa 3TOM BECh JKU3HCHHBIH
LUK pa3OMBaeTcs IO TojaM, IepuojaM, W Ce30HaM C CE30HHBIMH
O0COOCHHOCTSIMH TIOJISI TTApaMETPOB IKCILTyaTAal[MOHHBIX IOKaszaTeiaeld B
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TeYeHHE >KU3HEHHOro MuKiIa. TumnduHas pa3OMBKa roma SKCIUTyaTaldH
JOPOTH Ha TIEpHONBI W Ce30HBI mpuBereHa B Tabm 1. KoaddummeHTH

HEPABHOMEPHOCTHU HWHTEHCUBHOCTH II0 II€pUOAAM TIoOJa TPHUHATHI

pexkomermarusm mpod. A. I1. Bacumsesa [1].

Tabmmma 1 - Tummusas pa30MBKa SKCIDTyaTalldd

NEpuoabl U CE30HLI B I'0J] i IKCIUTyaTalluu 10pOoTHn

JI(e]

JIOpOTH Ha

IIepuon 3uma Becna [leto |Ocenp [Bechrop
[IponOIKUTENBHOCTD 89 92 92 92 365
nepuoja, THA

Konm4ecTBo  ce30HOB Bo 4 1 4 12
nepuoJe

Ocrosroii kob1035 035 040 (035 |0.36
CLICTUICHUS

Kosduuuenr 060 090 [1.60 |0.90 |1.00
MHTCHCUBHOCTHU

MTHTEHCHUBHOCTB, _ .

aBT/CyTKI/I N3,| NB,l Nﬂ NO N3
WNurencuBHocTh B 2018 T, 450 877 1920 877 877
ABT/CyTKH

Tabnuna 2 - OcoGEHHOCTH CE30HOB B TEUEHHE r'oJia dKCILTyaTalluu

JIOPOTH
Ilepu
on Buma Becna Jlero | Ocenn
< < < <
=
z |85 S| 2 5|28 g Sl | 5128 £
o | 5|¢g E E o =) E
5 25 8 85 g &lgs g Elge &
O | O/ B | & | H|&+| & | BRI &~ Hola 4+ | o
Koi. Ny
N7 N> Ns INs [Ns N N N N N N
HHeI/Il 2 3 4 5 1 7 8 9 0 11 12
Koi.
0,20 15654 33 3 2 54 92 33 |3 2 54
JTHCHU

CyMMa KonMuecTBa AHEH MO ce30HaM B TaOl.2 paBHA KOJHYECTBY
JIHEW B KaXJIOM I[IepHo/Ie ro/ia.
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[MpumepHas MPOAOIKUTEIBHOCTh THEH MO Ce30HAM MPHUBEJCHA B
MOCJIE/IHEH CTPOKE M YTOUHSIETCSI IPU pa3paboTKe MPOEKTa B COOTBETCTBUU
C IOPOXKHO-KIIMMATHUECKHM PailoHOM.

3HaueHnss KOA(QQUIMEHTOB CIEIUICHHS ¢1.01, IS pacueToB
YCTaHABIMBAIOTCS B COOTBETCTBUU C HOPMATHUBHBIMH JIOKYMEHTaMH H IO
pesynpTataM 0000meHuss wuccienoBaHmii mpod. BacmimseBa [1] B
3aBHCUMOCTH OT TMEPHOJOB TroJa €ro Ce30HOB. MUHHUMAaNbHAs
METEOPOJIOTHYECKass BUIUMOCTh MpUHATA paBHOW 800 M, YTO JOCTATOYHO
IS BBIIIOJIHEHUS 0€30I1aCHBIX OOTOHOB.

Hauanbuble 3HaueHne Ko3((UIMEHTa CONMPOTURIECHUS KadeHuio fy,
MPUHUMAIOTCS B COOTBETCTBHU C THUIIOM JOPOXKHOM OJEKIbI HAa KaKIOM
yYacTKe IAHHOH OPOTH IO CIPAaBOYHBIM JAHHBIM, BBCJCHHBIM B 0a3bl
JIAHHBIX TPOrPAMMHOTO 00ECTICUEHHSI.

IMoka3zaTenu pPOBHOCTH MPOE3kKEH YacTh B TOJA | IKCIUTyaTaluu
JOporH B KaxKablil mepuox (ot 1 1o 4) u ce30H (0T 1 10 2) BEMHUCISIOTCS 110
(¢bopMynaM B COOTBETCTBHU C KOJMYECTBOM JIET OT IMOCIEIHEr0 PEeMOHTA
(cpenHero WM KamuTajdbHOTO) U HOPMATUBHOTO MEXPEMOHTHOIO IEpHoIa
MPECTOSIIEr0 PEMOHTA CPETHETO HITH KAITUTAIBHOTO.

JIMcKOHTHpOBaHHbIe 3aTpaThl Py,; Mt Bapmanta K mpoekra, Ha
ydacTKe N B TOA | DKCIUTyaTalMd JOPOTH BBIYKCISIOT IO Pa3sBEPHYTOM

dopmyue,

_ Ck,c,n Ck,cp,n,jl + Ck,cp,n,j2 + Ck,Kp,ﬂ,jS Ck,Tnp,n,i , (1)
(1+E,)  (1+E)" (4E)? (1+E)* (1+E,)

knii
rae Cy.n — ©KErogHele 3aTpartsl B IpoekTe K Ha cojepxkaHue,
BKJIIOUasl JIeTHee, OCEHHE-BECEHHE Ha y4acTke N 0e3 yyera HHGIIALHH ,
Ciepnjtr Ciopnjo— 3aTpaThl B IpoekTe K Ha CpeHIE PEMOHTHI B TOJIbI
J1 ¥ o, HA ydacTKe N, IpHUYEM TOJI j, MOXKET OTCYTCTBOBATH,
Cixpnjo — 3aTpaThl B IPOEKTE K Ha KamuTaIbHBIE B TO] j; HA ydacTke N,
E, — HOpMa JuckoHTa (TIpUBEICHUS K 0a3UCHOMY MOMEHTY),
Cimpni — 3aTpaThl B HPOEKTe K Ha ydacTKe N Ha OCYIIECTBICHHE
TPaHCIOPTHOTO MpoLecca B rof .
Wudnsumio yunTeIBaoT K03QPpUIEHTOM

Ky, = (1+ INF)', @

rae INF — ypoBeHp MHGuALMM, cpelHHH 3a BpeMs XHIHEHHOTO
LIUKJIA IOPOTH.

Cien — ©XKETOMHEIC 3aTPATHl B MpoeKTe K Ha colepikaHue, BKIIOUas
JIeTHee, OCEHHe-BEeCEHHEe Ha y4yacTke N 0e3 yueTra HHQIINH ,
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Ciepnjtr Ciopnjo— 3aTpaThl B IpOCKTE K Ha CpEIHIE PEMOHTHI B TOJIBI
J1 ¥ Jp, HA ydacTKe N, IPHYIEM TOJ j, MOKET OTCYTCTBOBATH,

Cixpnjo — 3aTPATHI B IPOEKTE K Ha KaIlUTaIbHBIC B TO] j; HA ydacTke N,

Exeronnble 3atpathl Ha cogepxkanue Cicn M 3atpathl Cycpnijis
Ciepnjo Ha KOHKPETHBIC B TOJIBI CPeIHHME PEMOHTHI j1 (IepBbIi cpenHumii
PEMOHT ITOCIIE TIOCIEAHETO KAIMTATBHOTO) U j2 (BTOPOH CPEIHHIM PEMOHT
nepe;] MPEICTOSIIMM KalUTaIbHBIM) BBIYUCIISIOT B COOTBETCTBHH C TIAHOM
IKCIUTYaTAIUOHHBIX MEPOIPHUATHH 110 roJIaM JKU3HCHHOTO LUKJIA, KOTOPBIN
KOHKpPETeH Ul Kaxaoro Bapuanrta K mpoexra. 3HaueHUA Cien, Ciepnji U
Ciepnje TPUHUMAIOT UM TIO CMETE PAcXOJOB WM BBIOMPAIOT U3 6a3bl
HpOFpaMMHOFO O6CCHC‘-ICHI/IH JJIA MOI[CHI/IpOBaHI/Iﬂ JKU3HCHHOI'O MIHUKJIa
Z[OpOI‘I/I u paCC‘-II/ITI)IB}OT B BUJC

Cc,i = Ck,c,y;[,n : Ln’ Ck,cp,n,jl = Ccp,ya,n : Ln’ Ck,Kp,n,jl = CKp,yﬂ,n ) Ln’ @

rae Cicyqn — YACTBHBIE PACXOJIBI HA COJEPKAHUE IOPOTH, TPH./KM,

Cep.yn — YIETBHBIE PACXOJIBI HA CPETHNI PEMOHT JIOPOTH, TPH./KM,

Cipyn — YHACTHBHBIE PACXOJbl HA KANUTAIbHBI PEMOHTT IOPOTH,
TpH./KM,

L, — [nmHA N-TO y4acTKa IOPOTH, KM.

B kaxkapld rom i 9KCIUIyaTalMM  JOPOTH  JOPOXHO-
9KCIUTyaTAal[MOHHBIE 3aTPaThl IPUBOIAT K 0a3MCHOMY MOMEHTY [2].

Tabmuua 3 - JI0pOXHO-IKCIUTyaTalMOHHBIE 3aTPaThl IO TOJaM
YKM3HEHHOTO 1MKJIa

Ilnan Bes
ZI/‘I{&CT 'Yyactok 1 'YyacTok 2 'YyacTok 3 nopora
Bu Cymma
Tobl Eng’:[HO IBCHTCLII[SP ’;{gf’:rﬂo IB[?Z[S SLZI[SP ’Eng ’,Tﬂo ﬂﬂ_ g}i[((;)p ’SL%SP,
ner OP IrpH. mer P [rpH. MeT [3p IPH. rpH..
2005 1 |7 C |80 1 pH [C 80 1 7 |C |80 P24.0
2016 2 6 C |76 2 4 [(C 76 2 6 |C |76 [22.9
2017 3 b C |73 B3 B3 [ 73 3 b |C |73 218
2018 4 4 (C |69 4 R [C 69 4 4 (C |69 R0.7
2019 5 3 [C |66 b 1 [C 66 5 [3 [C |6.6 [19.7
2020 6 2 |C |63 |0 B [CP [7146.26 2 |[C |6.3 [758.8
2021 7 1 (C |60 1 H [C 60 7 [ (C |60 179
2022 0 8 (CP P48 2 4 [C 57 0 8 |CP{879.9/980.3
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2023 L 7 (C |54 3 B [C |54 1 [ |C |54 [16.2
2024 2 6 (C |52 4 2 [C |52 2 B |C |52 (155
2025 3 5 |C 49 5 1 (C |49 B [ [C |49 147
2026 4 4 |C |47 0 6 |(CP j556.84 4 |C |4.7 566.2
2027 5 3 [C |45 1 5 [C |45 5 (B |C |45 (134
2028 6 2 [C |42 2 4 [C |42 6 P2 |C |42 (127
2029 7 1 |C (40 3 B8 (C |40 7 1 [C |40 121
2030 0 B8 (CPpp4dl 4 2 C |38 0 B [CPPpY5.5663.5
2031 0 7 (€ (37 /5 L Cc |37 1 [ |C |37 (110
2032 2 6 |C |35 0 6 [CP 41552 |6 |C |35 4225
203 3 5 |€C 33 1 H (€ |33 B b [C |33 [10.0

B Hagane pa3po0OOTKH MPOEKTa KaTUTAIFHOTO PEMOHTA HEOOXOTUMO
OIICHUTh BO3MOXKHOCTh (DYKIIMOHHUPOBAHMS CYIICCTBYIOUIEH HOPOTH B
MIPEATNOJIOKEHUH, YTO €€ DKCIUIaTallHOHHBIE CBOMCTBA BOCCTaHABIUBAIOTCS
CpPEIHUMU PEMOHTAMH U TPOYHOCTh JOPOKHON OJEKIBI HE HYXJAaeTCs B
YCHUJIEHMH B TEYEHHH PACYETHOTO CPOKA Ty

B Tteuenue Ty, BBIIOTHAIOTCA TOJIBLKO PAabOTHI MO COMAEPKAHHIO
JIOPOTH, a SJKCIUTyaTallUOHHBIE CBOWCTBAa BOCCTAHABIMBAIOTCS CPEIHUMU
PEMOHTaMH B CPOKH, COOTBETCBYIOIIIE HOPMATHBHBIM.

[IpuMep SKCIUTyaTaIMOHHBIX MEPOIPHUITHH C COOTBETCTBYIOIIMMHU
JIOPO’KHO-IKCIUTyaTallMOHHBIMU ~ 3aTpaTaMy, NpPHUBEIEHHBIM B TaO.3,
WUTIOCTPUPYET paclpeesieHre 1o rojgaM >KU3HeHHOro Iukna 3atpaTt C,.i u
Cypjir Copjo- B dTHX 3aTparax yuyTeHa HOpMa JMCKOHTa C NPHMBEJECHHEM
3aTpar K 0a3MCHOMY MOMEHTY, KOTOPBIM CYHTACTCS HYJICBOH TOJI.

B pesynpTaTe MPOBENEHHBIX HCCIENOBAaHWUH MBI  MOJTYYHIU
BO3MOKHOCTh ~ CpPaBHHMBAaTh  BapHaHTHl ITPOCKTHBIX  PEHOICHHH  TO
CTOMMOCTHBIM IOKa3aTelsiM pPEe3yJbTaTOB W 3aTpaT 10 CPaBHUBaEMBIM
BapuaHTaM B 3aBUCHMOCTH OT JIOPOXHO-IKCIUTYyaTaIl[MOHHBIX 3aTpar o
roJiaM >KU3HEHHOTO ITHKJIA.

Hns  moBeimennss 3(QQEKTHBHOCTH KANHTAIBHBIX BIIOKCHHHA B
CTPOMTENBCTBO M PEKOHCTPYKIIMIO aBTOMOOWMIBHBIX JOPOT W TTOBBIIICHHUS
s exTuBHOCTH BApUAHTHOTO MIPOEKTUPOBAHUS HEO0OXOTUMBI
IJIAHUPOBAaHME W pacyeThl  OKCIUTyaTallHOHHBIX  MEPONPHSTHA B
3aBHCUMOCTH OT OCOOCHHOCTEH CE30HOB B TCUCHHE T0Jla JKCILTyaTallHd
JOPOTH.
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PHYSICS AND MATHEMATICS

MarucTp MaTeMaTH4eCKHX HayK
Konbipkyzkaesa M. H.

Kazaxcman, Anmamut, Mexcoynapoouwiit Ynueepcumem
Hugpopmayuonnvix Texnonozuu

IMTPOI'HO3UPOBAHUE IUHAMUWKH HEH
HA MUPOBOM PBIHKE

We propose to evaluate and predict the dynamics of prices on the
world market to use optimal filtering algorithm for generalized quadratic
performance. In an illustrative example is a simple model of a sustainable
market.

B mporecce MpUHSTHS SKOHOMHUYECKUX WM TOPTOBBIX PELICHHIA,
3aBUCSIIUX B TOW WJIM HWHOM CTENEeHW OT HecTabuipHOCTU (B CHIIy He-
IJJAHOBOTO METOJa XO3SAWCTBOBAHUS) KAMHUTAIUCTUUECKOTO CIocoba
MIPOU3BOJICTBA M PBIHKA, CYIIECTBCHHYI0 pPOJb HUIPalOT  OHIMOKU
ONPEJENICHUsT LEHBbl JKCIOPTUPYEMOM WMIM HMMIIOPTUPYEMON MPOAYKLUHU
(ToBapa). BmomHe e€cTeCTBEHHO, 4YTO Kak MPOU3BOJUTENI0, TaK U
MOTPEOUTENI0 JKEJIATEJIbHO TOJNYYUTh MaKCUMalbHYI IpuObuIb. Boiee
TOT0, 3HAYUTEIILHYIO POJIb UTPAET U BPEMsI COBEPIICHHS JAHHOTO MPOIiecca,
TaK KaK MHOKECTBO TMPOU3BOJMTENCH U MOTPEOUTENEH JOCTATOUHO BEIUKO
M y4acTBYIOT B HEM Ha pa3lH4YHbIX YyCIOBUsX. [lo3ToMy, Hampumep,
«3aBTPa» MOXHO TPOJAATh JOPOKE, YEM «CETOIHS», 3aTPATUB HEKOTOPHIC
Cpe/ICTBa Ha XpaHEeHHE TOBapa, U Ha00opoT. [Ipu 3TOM HCTHHHAS TeHa (X;)
TOBapa OTJIMYACTCS OT PHIHOYHOH (Y;), U 3TO OTIIMYHKE, KaK U CaM MPOIECcC
[IEHOOOPa30BaHUs, MOXKHO XapaKTEPU30BaTh HEKOTOPHIM CIYYalHBIM
nporeccoM (X¢ V). OMHUM U3 MPUMEPOB TAKOTO MPOIECCa TUHAMHUKH ICH
MOTYT CITY’)KUTh MOJIEIH JIECOHThEBCKOTO THTA, PYHKIMH cripoca U T. 1. [3,
4, 6]. B Hacrosiiei paboTe He paCCMAaTPUBAIOTCS IKOHOMHYCCKHIE BOIPOCHI
1 MOJICJIA JAHHOM 3a1a4M, a UCCICAYIOTCS JIUIIb MaTEMAaTHIECKUE ACIICKThI
IPOOIIEMEL.

Wrak, mycTh AMHAMEKA IICHBI OIACHIBACTCS Ha BEPOSTHOCTHOM IIPO-

CTPAaHCTBE (ﬂ, F » P )C BBIACTICHHBIM Ha HEM ceMeiicTBOM -mojanreOp

&) p) O=1 = T, nXm-epubiv rayccoBcKUM CITy4aifHBIM TPOLECCOM
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(X1, ), ompenensieMbIM JMHEHHBIMH CTOXaCTHYECKHMH
nuddepeHnnaIbHBIMA ypaBHeHUsIMA [ 1, 2]
dx, = [ag(t) + x; + ay (©)y:]dt + by ()dw, + by (Ddv, @

dy, = [Ao(©) + A1 (O)x, + A2(O)y.]dt + B, (D)dw, + By(O)dv, (2)
T€ MO MPEANOI0KEHUIO mt,ﬁ't _Pa_,_ Pv' MEpHBIE HE3aBUCHMBbIE

BUHE-DOBCKHME  MPOIECCHI,  XapaKTEpHU3yIOI[Me B  HAlleM  ciydae
HEM3BECTHBIC CIy4aiiHble SBICHUS (1)y-THMA: TIOBBILEHUE IIEH HA CBIPBE,
CHMKEHHE/ TIOBBIIIEHHE MPOU3BOJUTEIBHOCTH TPYIa, KaTacTPO(PHICCKHE
SIBJICHUS TIPUPOIBI W TOMY MOJOOHBIC OOBEKTHBHBIC, HE 3aBHUCSIIAEC OT
TIPOM3BOAUTEINS CIyYaiHBIC SBJICHHS, BIMAIOIINE HEMOCPEICTBECHHO Ha
neHy Xy Ug(-TMma: yMeHbIIEHME IIOCTAaBOK ChIPbS, 00OpYIOBaHHS,
3aITaCHBIX YacTel ISl PEMOHTA B CHITY TEX WM WHBIX TIPUYHH, IPUMEHEHHE
HOBBIX TEXHHUYECKHX PEIICHUI MPOM3BOJICTBA TOBapa M TOMY IOIXOGHbIE
CyOBEKTHBHBIE, 3aBUCSIIME OT MPOU3BOAUTENS CiydaiiHbie (Ha MHOMKECTBE
MPOM3BOAUTENEN) SBJICHHS, BIUSIONHE HEMOCPEJACTBEHHO Ha IEHY
Vubi(t),Bi(t),i=1, 2 — wu3BecTHble (3aJaHHBIE), H3MEPHMBIE, BECOBBIE
(MaciTabHble) MaTpUYHbIE (PYHKIUH, TIEPEBOIAIINE CIyYalHBIE MPOLECCHI

mt,vt B ILEHBl Xy )¢ U  DPa3sMEPHOCTH nX Pm, nX Pu’
mX P, mxXP, (ll-(ﬂ,ﬂl-(f),i =0,12 — M3BECTHBIE
U3MEPUMBIC MAaTPpUIBIPAZMEPHOCTHU R % 1’m % 1"}1 XnmxnnXmmxXm
XapakTEpH3yIOMUe NUHAMMKY IEHBI X; BO B3amMOCBS3H CY(Xo,Yo)—
raycCOBCKHMI BEKTOp HaYalbHBIX YCJIOBHUMH, HE 3aBHCAINMI OT IPOIECCOB
o Vexg = M[xy], 79 = cov(xg,xp)3amansr u  xoneunsr  (M—
MaTeMaTHYeCKOe OXKHIaHHe,COV—KoBapHauus, g — KOBapHAIMOHHAS

MaTpHIa, ONPEACIISIONasi CTEIICHb OTKJIOHEHHS ICHCTBUTEIILHOTO 3HAYCHUS
Xo OT CPEIHETO Xg); HeHaOJI0JaeMble 3HAUCHUs X; mporiecca (Xq,Y;) BIOIHE
HabmoaeMbl  TIOYDYHKIMH,a, D, A , B{yIOBIETBOPSIOT YCIOBUSM THIIA
Jlummina [1,2].

ByneM cuuTarh, YTO OIMMOKH B ONPEICICHUH ILIEHBI NPUBOIAT K
MIPEBEIIICHHUIO 3aTPaT CPEJCTB, ONPEACIIEMbIX (PYHKIUCH «IIOTEPh)» BBHIE
KBaJIpaTUYHOTo (yHKIHOHANA [2]

J=d(M[e,ef]\dt + M[e;(A(t) + HHHU, +
U.H*(D)]e, + Sp(U.CHU* (1))

I'nefy = Xy — Zp— ommbka oOneHKH (Z) WLeHBI X IO
HAOJIOMaeMBIM  JaHHBIM Vi) A(t)—cummeTpruHasi, M3BECTHAS,
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HEOTPHULATEIbHA-ONPEIETIEHHAs BECOBAs MaTpULa /1 %n/, onpenensiomas
HOTEPU  CPEACTB  OT & Ut, — HeusBecTHas Marpuma [N 1],
XapakTepu3yoomas mnporecC BbIOOpa (YIpaBIeHHS) OLIEHKHZ; C BECOBOU
u3BeCTHOM matpuiieil H(t) [?’1 X m]\, OTpeIesIsIIoNIel IOTEPH CPEICTB OT

£; mo ympapnennio; C(t)—cuMMeTpuYHas, H3BECTHAA, TOJOKUTENHHO-
OIIpe/iesICHHAs BecoBas MaTpuua [My 4], onpenensiomas MakCuManbHo

nomyctumoe yrpasierue U; (T. €. MAKCHMAIIbHO BO3MOKHBIN Tepepacxos
cpencts mpu HasHaueHuHm 1eHbl Z)A(t), C(t),H(t), ymoeneTBOpsIOT

ycnoBusM Tumna Jlummwmna [1, 2];Sp — cnen matpuisl. B nanmpHelreM
3aBucUMOCTh GyHkimi a;,b;,A; Bi = AH,Cot tmis cokpamieHus 3amucu
OIYCTHUM.

CraBs 3amady MHUHHMH3AOUN QYHKOAH «1oTeps» (3) (wm
«PUCKa»), BHAUM, YTO COOJIIONAIOTCS YCJIOBHSA KOHCTPYHUPOBAHUS
ONTUMAJBHBIX (QUIBTPOB [2] M BO3MOXKHO HOCTPOCHHE CHCTEMBI OLICHKH

o (%]
IIEHbl XONTUMAJIbHOU B CMBICIIE MHHUMM3aIUM (yHKIHOHANA A% (3).

OTMeTuM, YTO JAaHHBIA (YHKIHOHAN IO3BOJISICT YYUTHIBATh KaK PacXon
CpPEeINCTB, TaK M CPEIHCKBAIAPATHYHYIO CKOPOCTh HApPACTAHUS OIIMOKA
OLCHKH B KaXIbli MoMeHT Bpemenu i, () = f = TBosmoxuo [2]

MIOCTPOCHHE CHUCTEMBI OLEHKH LEHBl X; ONTUMAlbHOW B CMBICIE
MHUHAMM3AUA  OOBIMHOTO HHTErpaJbHO-KBAIAPATUYHOTO  (YHKIMOHAIA,
3amaHHOTO Ha BceMm wuHTepBane [0, T], T. e. ompenensiomeld KadyecTBO
OILIEHKH Ha KOHEIl MHTepBaja HaOmoaeHus t=T.

3amaBasich CTPYKTYpOH CHCTEMBI OICHKH Z;, MOJOOHOH CTPYKType
cucTemsl 1eHbl x; (1), momy4nm [2] cucTeMy ONTHMATBHON ONEHKH Zy IICHBI
Xt

dz; = [Fo(D) + F1(Dz + F.(Dy.]dt+ Ucdy, (4)
Ye = a1Ye + vial — UtArye — viATUT — RyUT — UgR} +'UtR2U: + RQS)
rae
Y = COV(Et' Et): Yo 3ajJlaHo, Zg = Xp (6)

Fo=a9—UAy F=a,—-UdAy, F,=a,-UA; (1)
R1 = blBT-I—bZBl *, RZ = BlB;, R3 = blbf 4‘bzbik (8)

Ur=7y(A4i-H R+ 0) T+RR+0) 71 (g
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Te. 3 = S’p}’tMI/IHI/IMyM

CPeAHEKBaIPaTHYHON OLUTHMOKU OLIEHKH, TO JIJaHHAsl CUCTEMa TOXKCCTBEHHA
n3BectHoMy [1] punbTpy P. Kanmana).
IIporuo3 IMHAMMKHU [IEH OCYILECTBIIAETCS PELICHUEM YpaBHEH

(Ecmn  pyHkumonan EZM[E!_.E;_

Z. = Fo (1) + F1(T)Zr + F(Dy, t<t <o (10)

YV = A()(T) + Al(‘t)z'[ + AZ(T)YT (11)

Paccmorpum npumep. IlycTe nuHaMuKa 1eHbl YCTOMYUMBOTO PBIHKA
XapaKTepU3yeTCsl TpaeKTOpHEN

£, =aexp(at) + bexp (Bt) + h (12)

Ime & — ckamspHas GyHKOUS; a, ﬁ , h— nefictBuTenbHBIE Unca;

KOHCTaHTBl @ u b ompenenstorcs HavanbHbIMU yenoBusiMu & (0) u & (0).
JlaHHasi TpaekTOpusi MPEACTAaBISIET PAa3JIM4YHbIE THUIBI HKOHOMHUYECKHX
Mmogeneii [4]: craruueckyro momens (W — paBHOBecHOe 3Hauenue &a<0,

J|'5'<0), MOJIeNb pocTa (ﬁ>0), ¢yHKOWIO crpoca (B YaCTHOCTH, KpHUBas

Ourens [3], t — cpemuuii q0Xo0x; a, ﬁ , h, a, b — u3BecTHBIE YnCHA TIO
HH(POPMAIIUK O CTPYKTYpE TOXOJ0B HACEIEHHS, [IEH Ha TOBApHl M APYTUX
(akTopoB).

B obmem ciydae a7t ﬁ W, cienoBarenbHo, TpaekTopus (12)

SIBJISIETCSL  PELICHHEM JIMHEHHOro OJHOPOAHOro JIuddepeHIanbHOro
ypaBHEHHS BTOPOTO TOPSIKA

n+pn+ qn=o, (13)

rac
n=n=%&-—h, Nno=%&—h=a+b—h, ny=¢& =aa+fp,

—a—pB, q=ap

o reopeme Buera. Toraa 3ameHoil nepeMeHHbIX

Xy = Mg, X3 = T)p0000mEHHEM  MOZENM 10  CIOy4alHBIX
IIPOIIECCOB MOJTYYHM MOJIENIb TMHAMHKH IICHBI (MK CIIpoca U T. 1.) B BHIE
ypasuenust (1).

[Mpeanonoxnm, 4To MHGOPMAIHS O PHIHOYHOW IIEHE Vi HE BIMSIET Ha
ueny ToBapa xy(ax(t) =b,(t) =0), koTopas He ucmbITEIBaeT «TpeHaa» (a,(t)=0)
" gexoropom orpeske Bpemenu [0; 7]. BymeM cuurarh, 4TO pHIHOYHAS
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croumocts y; mpu O=Z f =< Tue Bimser Ha ceba(Ax(t)=0 u «rpera»

orcytcTByeT (Ag(t)=0), Torma monydum Momenb CIy4allHOTO Mpollecca B
sune ypasaenwit (1), (2), rme ap = Ag = a,= A, = b, = B; = 4 = H=0,

o=(53) = Grpap)

Al = [1!0]' b{ = [blllblz]lBZ(t) = BZI C(t) = C! bll:blzsz, C(C > 0) -

HEKOTOpble HM3BecTHhle uMcna. OtTcioma B COOTBETCTBUH  C
W3JI0KEHHBIM BBIIIE MMPOTHO3 JHHAMHUKH IIEH OCYIIECTBIISCTCS PEIICHUEM
CHUCTEMBI OOBIKHOBEHHBIX auddepeHInansHeIX ypaBHeHHH (15) ¢
¢yHKIHEH «oTephy» (WIH «IITpaday, Wil «PUCcKa)

S =T (500 + UCUD) & = (@) +h (14)

71 (1) = 2,(1), 2,(7) = (a + Bz, (x) — afz,(7) (15)

Ipyu HaYaJbHBIX YCJIOBHUAX, MNOJY4YaCMbIX U3 ypaBHeHI/Iﬁ OLCHKH

(t = 1),
dz, (t) = (2 (©)z, O\(C + BF) +
z,(0))dt + (v (O\(C + B2))dy (16)
dz, () = (a + B — (O\(C +
B2))z,(t) — aPz, (t])dt +
(72 (ON(C + BD))dy:

y1(8) = 2y,(t) = Biyf (O\(C +B3) *+ b},
Y2() = y3(8) + (@ + By1 (£) — aBy, (t) — Biy1 (0)y2(O\(C + BF) 2 + byy by
y3(t) = 2(a+ By (t) — 2aBy3(t) — B3y3 (O\(C + B3) *+ b,

npu HavanbHeix ycnosusax (t = 0) zy(0) = T}, z2(0) —1g, rae

¥1 = ¥ 11 (O)— MaxkcHMaibHO BO3MOXHBIA «pa3OpOC» COBOKYIHOCTH

PBIHOYHBIX LIEH Jo OT UCTMHHOH Xo; F2=)72(0) = Y21 (0) = 0 (cunraem,
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YTO B HAYaJbHBI MOMEHT HET 3aBUCHMOCTH OLIMOKH OLEHKH £y OT £p);
¥3= ¥22(0) — MakcuManbHO BO3MOXKHBIH «pa3dpocy CKOPOCTH M3MEHEHHS
OIINOKHU OIEHKH LIEHBI. £

3ameuannel. Bo3MOXKHO aHANOrMYHOE IOCTPOCHUE alrOpUTMa
IIPOTHO3UPOBAHUS AUHAMUKH IIeH (CIpoca U T. A.) Ha OCHOBE ONTHUMAaJIbHBIX
JIMCKPETHBIX (DUIBTPOB, KOTJa CydaiHas MOCIEA0BATEIBHOCTD (X, Vi)
OMHUCBIBACTCS PEKYPPEHTHBIMU ypaBHeHUsIMH [1,2]

Xepqg =g + @1 X +D1@Weyq, Vepq =4Ag 4%+

Biwiys + Bavpyy 17)
wiu B mojienu (1), (2) ypaBuenue (2) umeer B[
Vi=Ai(t) + As()x + By(t) &y + Ba(t)ve.

3ameuanne?. I[lpuMeHeHHE alropuTMa ONTHUMAIHHON (QHIbTpaIn
MO3BOJIICT, KPOME OICHKH Z;, OCYIIECTBIITh M KOHTPOJIb CXOAMMOCTH
(paborocniocobnoctr) manuoi moxenu (1), (2) k peanbHON MO MeTony,
U3JI0KCHHOMY, Hampumep, B pabore [5]. B sToM ciydyae pacxoauMocCTh
OylIeT XapaKTepHu30BaTh «PE3KOe» HM3MEHEHHE 4YacTH IIPOU3BOJMTENEH
/mokynareneif K IeHe X,T. €. UMEEeTCs BO3MOXKHOCTh KOHTPOJHMPOBAThH
COOTBETCTBHE KOHKPETHBIX mapameTpoB mozenu (1), (2) peanbHoii rieHe X, 1
BOBpEMsI OCYILECTBUTH I€PEXOJl Ha JpYrue mapaMeTpbl WIH HPUHSTH
JPYToe AIbTepPHATHBHOE PEIICHHE.
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Master of Mathematical Science Konyrkulzhayeva M. N.

Kazakhstan, Almaty, International Information Technology University

THE PROBABILISTIC APPROACH TO THE
ANALYSIS OF THE LIMITING BEHAVIOR OF AN
INTEGRO-DIFFERENTIAL EQUATION DEPENDING
ON A SMALL PARAMETER, AND ITS APPLICATION
TO STOCHASTIC PROCESSES

Using connection between stochastic differential equation with
Poisson measure term and its Kolmogorov’s equation, we investigate the
limiting behavior of the Cauchy problem solution of the integro- differential
equation with coefficients depending on a small parameter.We also study
the dependence of the limiting equation on the order of the parameter.

It is well known that investigation of a nonlinear oscillating systems
with a small stochastic white noise at the input, can be accomplished
applying the averaging method for Kolmogorov’s parabolic equation with
coefficients depending on a small parameter [1]. If both white and Poisson
types of noise are present, then the corresponding Kolmogorov’s equation is
integro-differential [2],and we shall extend here the averaging principle to
such equations.

Let us study behavior, as e—0, of the following equation

0
&U(t,x)

+ el (f(t, x),VU(t, x))
+Tr(g(t, x)g"(t, x)V2U(t, x)) 1)
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+ f [U (t,x +ekaq(e, x,y))
R

- U(t,x)
— €5(q(t,%,), VU (t, )| 1(dy)
= 0'
(t,x) € [0,T] x RY,
whereg=> 0 is a small parameter and ki ksiks,are some positive

numbers, and

U, X):{aua(;,'x)’i

1, ...,d}, V2U(t, x)
02U (t,x
={#,U= ] d}

axl'axi

Here I1 is a finite measure on Borel sets in RY, f(t,x), q(t,x.y) are d-
dimensional vectors, and g(t,x) is a d X d square matrix.

Lemma: If

1 s+A
lim — b(t,x)dt = b(x)
§—00 § A

uniformly with respect to A for each x, the function b(x) is
continuous, and b(t,x) is continuous in X uniformly with respect to (t, x) in

arbitrary compact |x |=ZC, and stochastic process .-f (t) is continuous, then

limfb T e )ar =
550 €’ B
0
t

= f b(£(T))dT

0

The proof is similar to that in [2].
Now, replacing t with t/e* in (1), where k = min(ky,kp,ks), and
denoting I,fE (t,X) = U{t/€* x), we can derive the following equation:
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a

aVe(t,x)

+ekik (f(t

\€X, x), VVe(t, x))

+ i kTr(g(t,\E",x)g*(t
\eX, X)V2V, (¢, x))

v [ e (e

Rd
+eks q(t\Ek,x,y))
— Ve(t, x)
—eks (q(t
\€X, x, ) VVe(t, x))] (dy)
=0,(t,x) € [0,T] x R¢

Theorem: Let the following conditions hold:

1) the functions f(t,x),g(t,x),q(t,x,y) are continuous in (t,x), bounded
and twice continuously differentiable with respect to x, with derivatives also
bounded,;

2) uniformly with respect to A for each xER", yER" there exists the

following three limits
s+A

1
tm~ [ f@0de =5,

A
s+A

1
lim—f g(t,x)g*(t,x)dt
sow S
A
=G(xy)

s+A

1
lim Ef q(t,x,y)q*(t, x,y)dt
§—00
A

=G(xy)
3) The functions f (X), G(X),Q(x, y) satisfy the Lipschitz
condition in x, and the matrix

is uniformly parabolic. B(X) = G(x) + .[qd Qx,yTi(dy)

Then,
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a) if ki, — ky = 2kj andVE(t,x) satisfies (2) and the
“Cauchy”’condition

limtTT Ve(t; x) =

F(x), F(x) € C{(RY), ®)

then IimE_,m VE:V{t,x), where V(t,x) is a solution of the
problem:

%V(t, X) + (f(x), VV(t, x))
+ %Tr(B(X)VZV(t, X)) =0

limey V(tX) = F(X). ®)

b) If k<k, then V satisfies (4)-(5) but in this case there is no
term containing f(x) in (4); Similarly, if k < k,, then B(x) does not depend
on G(x); and if k< 2ks, then B{x) does not contain the term

(4)

f 00 Y)TI(dy)

Proof: Applying the results of [2-3] to the conditions of the theorem,
it follows that the solution of the problem (2)-(3) exists for each e, is unique
and can be represented in the form

Vi(t,x) = E[F(at,x,T))},

Wherefe (t, x, T) is the solution of the stochastic equation

f= x b€k [T F(T\EX E.(t,x,T) ) dT +
Ei(kz] " g +
5
ek [ [Laq(T\€* &.(t,x,T),y)v(dT,dy)
whereiw(t) is a d-dimensional Wiener process, v(t,4) is a Poisson
measure independent of to, A is a Borel set of R%, and
V(t,A) = V(\EX, A) -tTI(A)/E; Em(t, A) = tIT(4).
Let
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SE = (t' xr S)

1
zei(kz_k) fg(T

t

\€,&.(t, %, T))dw(T) f g

+6k3'ffq(T

t Rd

\€¥, & (¢, x,T), y)v(dT, dy)
Then we can obtain the following estimates:
E | &(t x, ) P<CDé +
(EZ(kl—k)+Ekz—k+ 6263—k)|s_

tl

E | &, X, 5) [P<C(eF27* +
e¥sk)|s — t]

E J&(t X s2)-¢ (t X sy’
cle2®1=0)|s, — 511 +
(€27 + €275, — 1]

E | ae (t, X, SZ)_ ét (tx X,
sp)[P<C(ekz* +
e?ks7k)|s, — 5;

From these estimates we infer that the family of processes (&.(t,x, ),
(& (t, X, s)) satisfies the Skorokhod’s compactness conditions [4]. Therefore,

for any sequence €__>0 there exists a subsequence Em—>0, m=1,2,...,, and
processes £&(t,x,s), £ (t,x,s) such thatfem (t,x,5)—>€ (t,x,5), gem (tx,5)—>
£ (t,x,s) probability as€m — Y From (6) we can also find that

Eem (tr x, S)

=x
N
+ E,il_kff(T

\E‘rlgl' )fk,: (tr X, T))dT
+, (@t x5)
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Then, for any fixed (t,x)e| (}, 1"| we have:

E|E€(t' X, 52) -

ge(trxrsl)ﬁ <
Cle*¥a=P|s, — sy |* +
E|&.(t,x,57) — {(t,x,5)|*]

E|§( (thlSZ)"ic
(t,X,Sl)|4§C[(EZ(k2_k)+
GZ(ZkS_k))|SZ — S1|2 +
eta3\2 g g 3\ 4
gks~k|s, — 51|]

Therefore,
Elé(t, X. SZ) _é(t' X, Sl) |4 =
Cllsz = s1l* + sz = 51]*]
El((tr X, SZ) - ((tr X, 51)|4
< Cls; —s1)?
and the processes {(t,X,s),&(t,x.s) satisfy the Kolmogorov’s continuity
condition on s [5].

a) Let us consider the case k; = ky — 2ks. Then from (7) we obtain:

5.(t,%,5) = x+ [T F(T\

ek, &.(t,x,T))dT + Z.(t,x, 5) -
t

From this point we shall omit the subindex m in e, for simplicity.
Then for each fixed (t, X) & [0, T] the process

\ek, &.(t, %, T de(T)
+ eh\2 q(T
/]

\eX, &.(t,x,T),y)v(dT,)

is a vector-valued martingale with matrix characteristic

88



Modern Methodology of Science and Education

((e(str x,5), {c(t, x,5))
=fg(T

\ek, (62, T)g" (T
\e¥, &.(t,x,T))dT

N

f fao

t R
\eX, & (t, %, T),y)q" (T
\Ek' fe(tf X, T),y)l](dy)dT

Using the above lemmg, it is easy to show that (9)

and
P —lim__,{(.(t,x,5),{.(t,x,5)) =
J; B(¢(t,x,T))dT (10)

Hence, from (8), (9), and (10) we obtain a continuous square
integrablevector valued martingale

(tx,s)=x+ [ f({t,x,T))dT +{(t,x,5)
with matrix characteristic

(€(t,x,8),¢(L,x,8)) = | BIS(L,x,1))dTl

It follows from [6] that there exists a d-dimensional Wiener process
w(t) such that

k)

{(t,x,s)= f J(-,’(t,x, T])dm[T]

t
where

g(x)o*(x) = B(x)
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Consequently, the process &(t, X, s) satisfies the equation which,
according [2], has a unique solution:

£(t,x,8) =x+ [; f(&(t,x,T))dT +
[ a(&t, %, T))da(T) | an

The matrix B(x) is positive definite for all xE R, satisfies Lipchitz

conditions, and therefore matrix F(x) satisfies Lipschitz condition as well.
Then, using the Lebesgue dominated convergence theorem, we obtain

lim, _oV. (t,x) =V(t,x)=

E[F(&(t,x,T))]

for any sequence € —>0. But as it follows from [7] the function V(t,
X) is a unique solution of the problem (4)-(5), which completes the proof of
the part @) of the theorem.

6) When k <k, the boundedness of f(t,x) implies that

Elef(T\
e’ & (t,x,T))dT| < C

and therefore the second term in the right side of (6) converges to 0
with £&—>0 in probability. The matrix characteristic of the martingale

¢ (tx8) in (7) has the form

(CerCe) == €¥27% [7 g (T\e%, 8.6, 7)) " (T

ek, &.(t,x,T))dT +

Egka_k j: fRd Q(T\Ekj fe (t, X, T), .}’)q* (T\

ek &.(t,x,T),y)I(dy)dT (12)

From the boundedness of g, q, similarly to the inference made above,
we obtain that either first or second term in the right side of (12) converges
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to O (respectively to the k < k, or k < 2k; case) as —>0, which allows to
complete the proof of the theorem as in part a).
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MPEJACTABJIEHUE ECTECTBEHHOHAYYHOM
KAPTUHBI MUPA B IPOLHECCE OBYYEHUA
CTYAEHTOB AKAJEMUYECKUX JIMIEAX "

IMPO®ECCHUOHAJIBHBIX KOJIJIEZAKAX

World outlook and educational aspects of the forming of the natural
scientific nature picture of the students of educational institution are
studied. The procedure of evaluation of the formation of the components of
the natural scientific world outlook is suggested. For the process of forming
of the components of the natural scientific world outlook monitoring a
complex questionnaire is developed. It includes an invariant (universal)
part and a variant part which is professionally oriented onto the forming of
the competences in meaningful spheres of natural science. Suggested
procedure be applied for of academic lyceums and professional colleges.
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B ycnoBusax BO3AEHCTBHA TI00AIBHBIX BBI30BOB COBPEMEHHOCTH
BO3HHUKAeT OOIIECTBEHHAs MOTPEOHOCTH B (hYYHIAMEHTAIBHOM, IEIOCTHOM
00pa3oBaHUM, HaIpaBICHHOM Ha (OPMHpPOBaHHE OAa30BBIX YCTAHOBOK,
CBS3aHHBIX C COBOKYIHOCTBIO B3IUISIOB UEJIOBEKA HAa MHp, CBOIO
KHU3HECATECIbHOCT, BBIABIKEHHEM HICAIOB W  IPEACTaBICHUH O
HACTOAIIEM U OyIyIIeM KaK OCHOBOIIOJIATaloNINX )KU3HEHHBIX OPUCHTHPAX,
00pa3yloumx  COJepKaTeIbHO-CMBICIIOBYI0 ~ OCHOBY ~ MHPOBO33pPEHHS
JIMYHOCTH.

OnHOI U3 BaKHEHIINX 3a7a4 00pa30BaTEIBHOIO MpoLecca SBIIeTCS
(opMHpOBaHUE HAay4yHOH KapTHHBI MHpa, Kak (OPMBI CHCTEeMaTH3aLMH
Teopernyeckoro 3HaHus. [loHsATHE Hay4HOW KapTHHBI MHpa, HECMOTpPS Ha
JIUTeNIbHOE ynoTpediaeHue (IosABIseTcs OHO B paboTax ucciaeqoBaTeei Ha
py6exe XIX m XX BB.), 0 CHX TOp SBISCTCSA IPEAMETOM OOCYKICHHS.
Yamme Bcero moj HaydHOW KapTHHOW MHpa IOHMMAaeTCs CHCTeMa OOIINX
NPUHOUIOB, MOHATHH, 3aKOHOB W  HAITSIIHBIX  IPEICTABICHHH,
(dopmMupyeMasi Ha OCHOBE CHHTe3a Hay4HBIX 3HaHu# [1]. [To MHeHUIO psma
YUCHBIX, Hay4YHas KapTHHAa MHpa CYIIECTBYET KaK CJIOKHAs CTPYKTypa,
BKIIOUaromass B cedsd B KayecTBE COCTaBHBIX YacTed OONICHAYJIHYIO
KapTUHY MUpa, KOTOpasi COCTOUT U3 HAYYHOW KapTHHBI IPUPOJIBI U HAYyYHOI
KapTUHBI OOIIeCTBa, M KapTUHBI MHUpa OTIENBHBIX Hayk ((pu3nyeckas,
Ouosoruyeckas, reoJIorudeckasi ¥ T. I.) — YaCTHOHAYYHbIE KapTHHBI MHpa
[2]. Ha ypoBHe, mpenmIecTBYIOIIEM IO CTEIEHH OOOOIIEHHUS HAay4YHOU
KapTUHE MUpPa, HAXOJSTCs JiBe (DOPMBI CHCTEMAaTH3al[ HAyYHOTO 3HAHUSI:
HaydHas KapTHHA IIPUPOJBI M Hay4yHas KapTuHa oOmiectBa. OOBEKTOM
OTpaXXCHUs] HAyYHOH KapTHUHBI MPUPOJIBI CIY)KUT HE BeChb MHp, a JIMIIb
NpupoJia, TOHMMaeMas KaK COBOKYIHOCTb YCJOBHH CYIIECTBOBAaHUS
YeJI0BEUECKOTO 00IIEeCcTBa.

B kadecTBe TOXIECTBEHHOT'O TIOHATHS 3a4acTylO HCIIOIB3YIOT
TIOHSTHE «ECTECTBEHHO-HAY4Hasl KapTHHA IPHUPOABI»—3TO CHHTETHYECKOE,
CHC-T€MaTH3UPOBAaHHOE U LIEIOCTHOE MIPECTAaBICHHE O PUPOE Ha TaHHOM
JTane pa3BUTHA Hay4dyHOro mno3HaHus [3]. SIapom ecTecTBEHHO-HAay4HOH
KapTUHBI MHUpa CIY)KUT KapTHHa MHpa JIMAUPYIOLICH Ha JaHHOM JTare
pasButus Hayka. Llenblo co3paHus Hay4yHOU KapTHHBI MPHUPOAbI SBISETCS
dbopmupoBanne 0000mEeHHOr0 o00Opa3za TPUPOTHOTO MHpPA B  XOJe
mpeoOpa3oBaHusl EATSTPHOCTH 4YeJIOBEKa M Ha OCHOBE JIOCTH)KEHHUS
Hanbomnee  (QyHIAMEHTAIBHBIX  €CTECTBEHHBIX HayK. OJTOT  00pa3
NIPE/CTAaBIsIET CHCTEMY HauOoyiee CYIIECTBEHHBIX 3aKOHOB U TEOPHH,
OTpaXAIOMIMX OOIME CTOPOHBI U CBSA3U NPHUPOIHBIX SBICHUN U POLIECCOB.

@dopmHupoBaHHE  €CTECTBEHHO-HAYYHOH  KAapTUHBI  TPHPOABI
Hepas3pbIBHO ¢ (OPMHUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS.
V3meHuBIIasics 3a TOCIEAHHE TOJbl UCTOpHYECKas, HaydHas |
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oOpa3oBaTenpHas CUTyanus B Y30eKucTaHe moTpedoBaga IepeoCMBICICHUS
mpobmemMbl  (POPMHUPOBAHMS ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS B
y4eOHOM TIporecce.

[Ipobrmema QopmupoBaHHs HAYIHOTO MHPOBO33PEHHS CTYICHTOB
HEOTHOKPATHO SBIBIACH TIPEIMETOM HCCICIOBAHUS CIEIMAINCTOB M3
MHOTHX oOiacTeil 3HaHWH. B Hacrosmee BpeMs akTyaIm3HPYIOTCS 3adadd
(OPMHUPOBaHUST IKOJIOTHYECKOTO CO3-HAHUS, OCHOBATENBHBIX 9SKOJOTO-
MHUPOBO33PEHUECKHX YOEXKICHUH Yy KaKIOro HaIlero COBPEMEHHHKA.
AHanu3 JMTepaTypsl MO3BOJISIET  BBIACIMTH  CIenyiolmne  (QyHKIHUU
€CTECTBEHHO-Hay4Hass ~ KapThHa  mpupoabl:  CuHTe3uWpymlomas |
cucTeMaTH3upylomas (QyHKIUM: OpPEeAINoaraloT BCECTOPOHHEE 3HAaHUE
npeAMeTa M3YyYeHHs, aHalh3a OOBEKTOB, pEaNn3alli0 BHYTPH |
MEKIIPEIMETHBIX cBs3eH €CTECTBO3HAHUS. B TPOSIBIICHUH
CHUCTEMATIBHPYOMeH  (QYHKIUM I[EHTpalbHAs pPONb  MPHUHAMICKUT
(yHIAMEHTAFHBIM €CTECTBCHHO-HAYYHBIM MPHHIUIIAM W 3aKOHAM, ee
MIPAKTHICCKIM mpobIeMam. B 00pa3oBaTeTbHOM KOHTEKCTE
cucreMaTm3upymoomas (QyHKIUS OmpeAessieT pPa3BHTHE CHCTEMHOCTH
MBIIUICHUS, JIOTUKH, HHTEJUICKTA B 1ieioM[4].

MeTomonoruueckass U 3BpUCTHYECCKAass (DYHKIMH HMEIOT 0coboe
3HaUeHHE B MpOLECCe HAYYHOTO MCCIIEOBaHMs, MPOSIBISIIOTCS BO
B3aUMOCBSI3H METOJI0JIOTHII MaTepuanbHoil (puiiocoduu U ecTecTBO3HAHNS,
3HAYUMOCTH 0a30BBIX 3aKOHOB, MPUHIUIIOB €CTCCTBO3HAHUA B KU3HCIC-
STENLHOCTH. ODBpPHUCTHYECKass (QYHKIMS ONpeNeNseT poJib  Pa3BUTHS
OUBIWIIM3AIAN  Ha 0a3e OTKPBITHH €CTECTBO3HAHUS, IIPEA-CKa3aHUs,
MPOTHO3BI, TCHACHIWW W TIEPCIICKTUBHI PA3BUTHS HAYKH, TEXHHKH,
0a3upyrOTCs Ha W3YYECHUH HCTOPHH ECTECTBO3HAHHWS, TEOPHUH SBOIIOLUHI
CHCTEM.

ObvsicHumenvHas u onucamenvHas @QYHKYuu (HacnaoHocmu) —
MO3BOJIIOT (POPMUPOBATH TPEIACTABICHHUS O CYTH SBICHUH IPHPOIBL,
mnmponeccax M HUX B3aUMOCBA3U, CAUHCTBE JKXUBOIO U HEXKUBOIO B
OKpyXatomiei cpene. B oOpa3oBaTrenbHOM KOHTEKCTE Ba)KHA B3aUMOCBSI3b
€CTECTBO3HAHMS C JKM3HBIO, IS OOBICHEHHS SIBJICHMI ITOBCEIHEBHOI
J)KU3HM, HaSIIHOW — WUTIOCTPALlMM  SIBIIGHUM, TIPOLIECCOB, pPEAKIUH.
Mupososspenueckas ynkyus TposiBisieTcss B pOPMUPOBaHMU HAYYHOT'O
MHUPOBO33pEHHS, KOTOPOE CBSI3aHO C OJKOJOIMYECKOH IMpoOIeMaTuKou,
MOBEJICHNEM B COBPEMEHHBIX JKOJOTHYECKMX YCIOBHUSX, W3yYCHUH
BOIPOCOB 3/I0POBOT0 NHTAaHUS, XMMHH OKpYXKaIOIIEH Cpelpl, 3J0pOBOTO
oOpaza >ku3HM u 7p. IlepedncieHHble OCHOBHBIE THOCEOJIOTHYECKHE
(YHKIMM €CTeCTBEHHO-HAyYHOM KapTHHBI TIPHPOJABI PAacKphIBAIOT ee
OO0JIBIITYIO TIO3HABATENBHYIO POJIb B 00pa3oBaTesIbHOM Ipouecce. B 1enom,
(hopMHUpOBaHHE €CTCCTBEHHO-HAYYHOH KAPTHHBI TPUPOIBI,  CIYKUT
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TPHEOUHBIM [EIsIM  O0pa3oBaHUA:  Oudakmuueckol, pazeusarousell,
socnumamenvho. B HEKOTOpBIX  KOJUIEXKaxX sl TOATOTOBKH
OTPEJeNICHHBIX CHeNUANbHOCTEH (OPMUpPOBaHHE €CTECTBEHHO-HAYYHAsS
KapTUHA TMPHUPOJBI SBISIETCS YacThi0 MNPO(ECCHOHATBHON MOATOTOBKH,
(OpMHUpPOBaHUs CHEHHUANTBHBIX KOMIIETEHTHOCTEH, Uil OPYrHUX *e — Ha
MEepPBBIA MJIaH BBIXOAAT MHUPOBO33PEHUYCCKUE U BOCIHUTATEIBHBIE ACHEKThI
(dhopMupoBaHUs €CTEeCTBCHHO-Hay4YHAs KapTHHA TPUPOJIBIL.
TocynapcTBeHHBIE 00pa30BaTENbHBIC CTAHAAPTHL  MPOGECCHOHATHHOTO
00pa3oBaHus MpeyCMaTPUBAIOT yIIIyOJICHHYIO 9KOJIOTHYECKYIO
MOJArOTOBKY JIMIIb B  paMKaX  Npo()eCCHOHAIBLHO-IKOJIOTHYECKOTO
00pa3oBaHus, TOrAa KaK TyMaHUTAPHBIC HANPAaBICHUS MOJATOTOBKU
MPAaKTUYCCKH HE BKIIOYAIOT B O0S3aTEIbHBI KOMIIOHCHT JIUCIHUILTHHBI
9KOJIOTMYECKON HAMPABICHHOCTH, & TAK)KE MUCIUIUIMHBI HATIPABICHHBIC HA
(bopMHpOBaHHE ECTECTBEHHO-HAy4Has KapTuHa mpupoabl. OcBoeHHe
BOMPOCOB  yCTOWYMBOTO Ppa3BUTHUS HEBO3MOXKHO 0e3 (HOopMUPOBaHUS
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHSI KaK  OCHOBBI  [TOHHUMAaHHS
rI00aIbHBIX MPOLECCOB, NPOUCXOSNX B 6rochepe. Mcxonas u3 aToro, Ha
CTaJuy CpeJHee-CIeUaIbHOr0 00pa30BaHusl BOHPOCHL (HOPMHUPOBAHUS
€CTECTBCHHO-HAay4YHass KapTHHA NPUPOABI TpedyloT Oojee IeTambHOMH
MPOPa0OTKH C BBIACICHHEM IPUOPUTETHBIX 3a7a4 U HHIUBHIYaIbHOT'O
MOJX0/a JUIsl Pa3iHyYHBIX NPOQecCHOHANBbHBIX 00Jacteil. IloaToMy Hamu
U3ydaeTcs W pa3pabaThIBacTCs METOIMKA PAa3BUTHS €CTECTBEHHO-HAyYHAs
KapTHHA TOPUPOABI B MPOPHUIBHBIX W HEMPOMUIBHBIX MPOPECCHOHATBHBIX
koyutexax. [Ipu MIaHUPOBAaHUM M OPraHU3AlUK TAKOW pabOThl BO3HHKAET
HEOOXOJMMOCTh TOWCKA METOJUKH OLEHMBAaHHS W  MOHHUTOPHHTa
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB €CTECTBEHHO-HAYIHOTO MUPOBO33PEHHSL.
Just  peumieHWs JAHHOTO BOIpOCa HaMH pa3pabOTaH KOMILIEKCHBIN
OMPOCHUK, BKJIIOYAIONIMN WHBAPUAHTHYIO (YHHBEPCAIbHYIO) YacTh U
BapuaTuBHyo (MpodecCHOHATBHO-HAMPABICHHYI0 Ha (opmupoBaHue
KOMIIETEHTHOCTEH B 3HAYMMBIX 00JIACTAX ecTecTBO3HaHus). Cmpykmypa
onpocHuka «AHanu3 cHOPMUPOBAHHOCTH KOMIIOHEHTOB €CTECTBEHHO-
HAYYHOH KapTHUHBI MUpa» Husapuanmuas uacmes Ba3oBblii ypOBeHb
BKIIIOYAET IOHSATHUS, 3aKOHBI, TEOPHH, MPHHIMIBI €CTECTBEHHO-HAYYHBIX
JUCHHUIUIAH IIKOJILHOTO Kypca. TecThl mpeaHa3HaueHbI ISl BBISBICHUS Y
CTYJCHTOB IMEPBOrO Kypca YpOBHS CHOPMHUPOBAHHOCTH HPEACTABICHHUN O
€CTeCTBCHHO-HAYYHOW KapTHHE MHpPA, TOKa3bIBAIOT WH()OPMHPOBAHHOCTH
CTYICHTOB B BOIIPOCaX ECTECTBO3HAHWS. EcTecTBeHHO-Hay4YHas KapTHHA
MHpa TPEACTaBIsIeT COOOH COBOKYITHOCTh 3HAHWMW, CYIICCTBYIOIIMX B
(hopMax HOHATHIA, MPUHIUIIOB U 3aKOHOB, JAIOINAs IIETIOCTHOE IIOHHMMAaHUE
MaTepUATFHOIO MHpa KaK JBIDKYIICHCS W pa3BUBAIOIICHCS IMPHPOIHI,
00BSICHAIOMIAs POUCXOKICHHE )KU3HU U 4YenoBeka. OHa BKIIIOYAeT B ceOs
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Hambonee (yHOAMEHTAIBHBIE 3HAHHUS O TPUPOJAE, MPOBEPEHHBIE U
MTOITBEPKICHHBIE JKCIIEPUMEHTAIbHBIMH JaHHBIMH. J[1sI cocTaBieHus
3aJaHU{ WCIOIB30BaJCd MaTepuan 0a30BOTO YpPOBHSA IIKOJBHOTO Kypca
OuonornuyM, XUMHH, (PU3UKH W DKOJOTHH: MHKpPO, Makpo M MeEraMupEl,
OpraHu3anus MaTepul Ha (PU3HYECKOM, XHUMHYECKOM, OHMOIOTHIECKOM
YPOBHSX, KOCMOJIOTHS, TPOUCXOXKICHHUE >XU3HU, TCHETHKA W HBOJIOIIHS,
OCHOBHBIC TOHSTUS (DU3UKU, OUOJOTHH, XUMHUH, dKOJOrHH, Ouochepa u
4eJoBeK B Ouocdepe, rioOanbHBIM 3KoJIOrHYeckuil kpusuc. [lomydyeHHble
pe3ynbTaThl  MO3BOJISIT ~ CKOPPEKTHPOBATh  COAEP)KaHWE  TUCLUILIMH
€CTECTEHHO-HAYYHOH HaNpaBJICHHOCTH YYEOHBIX IUIAHOB Pa3INYHBIX
HampaBJIeHUN MOATOTOBKU CIEIHAJINCTOB, a TaKXXe IOMOTI'YyT 00OOCHOBATh
HEOOXOJMMOCTh  BKJIIOUEHHS TaKWX  JUCHUIUIMH, €CIM OHHM He
MPEeoyCMOTPEHE B (elepalbHOM KOMIIOHCHTE Y4eOHOTro IIIaHa,
CIUTAaHUPOBATh BHEAYAUTOPHYIO PadOTy MO (OPMHUPOBAHHIO W PA3BUTHIO
€CTeCTBCHHO-HAYYHOTO MHPOBO33peHUs cryneHToB. IloBenenueckuii
YPOBeHb OTHpAaeTCsl Ha LIEHHOCTHBIC OPHCHTAINU, KyJIbTYPY MOBEICHHUS,
KI3HCHHYIO TO3UIMIO IO OTIPENIEICHHBIM BOIIPOCaM eCTeCTBO3HAaHWA. B
9TOH YaCTH OTPa)XCHBI BONPOCHI, KOTOPHIC IMO3BOJAIOT OICHUTh YMEHHUE
CTYICHTOB LEJIEHAPaBIECHHO HCIIOIb30BaTh €CTECTBEHHO-HAYUHbIE 3HAHUS
B CBOEH JKM3HENEATENIBHOCTH W  TOKa3bIBAIOT HX TOTOBHOCTh
ONTUMHU3UPOBATh OTHOWICHHS B CHCTEME «4eJIOBEK — MPUPOAA».
3nopoBbecOeperaiomasi  COCTABJAIONIAS  ITOKAa3bIBaCT  [OHUMaHHE
HEOOXOJMMOCTH 3/I0pOBOTO 00pa3a JKW3HH, CTerneHb (HOPMHUPOBAHUS
BHYTPCHHEH SKOJOTHYECKON KYJIBTYpBl, a TaKKe KOMIUIEKCAa KadecTs,
CBS3aHHBIX C OCHOBAMH O€30IaCHON IKU3HEICATCIBHOCTH JIMYHOCTH.
ConmajJbHO-TPAKIAHCKASI COCTABJIAIONIASI TIOKA3BIBACT TOTOBHOCTH
CTYICHTA K MPAKTUYECKOW IESITEIHHOCTH B OOJIACTH MPUPOIONOIH30BAHUS
U COXpaHCHHS OKPYXaroIlel mpupoaHon cpensl. ['0-TOBHOCTh MPUHIMATH
y4acTHe W COJNCHCTBOBaTh pEHICHUIO OJKOJOTMYECKHX TMpoOieM Ha
JIOKaJbHOM ypoBHE. OOIIeKYyJbTYPHAsl COCTABJISAIONIAST TOKA3bIBACT
c(OpMUPOBAHHOCTh aKTUBHOM IKM3HEHHOW TIO3ULMU IPU  PELICHUH
JIMYHOCTHBIX W COLMAJbHO-3HAYMMBIX 3a/1a4 B COOTBETCTBHM C HIESIMU
ycroiunBoro pa3sutusi. [lokaspiBaeT MOHMMaHHE HECTH OTBETCTBEHHOCTh
3a MPUHSATHIE PEUIeHsI, 0CO3HABATh UX BIMSHHUE Ha Onocdepy.

Ilo cymMmapHOMy 3Hau€HHMIO T[IOKa3aTejell HHBapUAHTHOW U
BapHaTHBHOM  YacTed  MOXXHO  cyauth 00  ofmeM  ypoBHe
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

XapakTepucTHKa ypoBHedl c()OPMHPOBAHHOCTH KOMIIOHEHTOB
€CTEeCTBEHHO-HAY4YHOT0 MHPOBO33PEHHS.

Ouenp Hm3kmii OH — y cryneHra He cdopMupoBaHBI 0a30BbIC
TIOHATHSL €CTECTBO3HAHUS, OTCYTCTBYET KOMIIETEHTHOCTh B €CTECTBEHHO-
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HAyYHBIX O0JACTSAX, €CTECTBEHHO-HAy4HbIC 3HAHWA (PparMeHTApHBL, HE
chopMupoBaHa KM3HCHHAs MO3WIMS B BOIIPOCAX ECTECTBCHHO-HAYYHOU
KyJIBTYPBI.

Husknit H — y cryzeHta cdopMupoBaHBI HEKOTOpHIE Oa30BBIE
MOHSATHS  €CTECTBO3HAHMS, HEKOTOphIE KOMIIETEHIMM B  BONPOCAX
€CTECTBEHHO-HAYYHBIX 3HAHUH, KyJIbTYpBI, [IOBEICHNUSI.

Cpeannii C — CTy#eHT OpHUEHTHUpYyeTCs B 0a30BBIX ITOHATHSX,
3aKOHAX, TEOPHSAX ECTECTBO3ZHAHUS, MOXKET IMPUMEHSATh HUX B PEUICHUU
HEKOTOPBIX TPHKJIAIHBIX 3a/a4, MHOTJA INPUMEHSET HMX B IKM3HEHHBIX
CUTYyaLUsIX.

Boicoknii B — cTyaeHT cBOOOJHO oONEpUPYyEeT U TMPUMEHSET
€CTECTBEHHO-HAYYHbIC TOHSATHS, TEOPHHU, 3aKOHBL lcmoip3yer HuX B
PELICHNH CHUTYallMOHHBIX 3ajad, JAEMOHCTpUpPYET C(HOPMHUPOBAHHYIO
KU3HCHHYIO TO3HMIHNIO, JUYHYI0 TOYKY 3peHHs, oOmamaeT KyJbTypoit
TIOBEICHHS B COBPEMEHHBIX 3KOJIOTHIECKUX YCIOBUSX, aKTUBHO NPUMEHSET
€CTECTBEHHO-HAYYHBIC 3HAaHHUSA B COOCTBEHHOM KNU3HEEATEIHHOCTH.

Takum o00pazoMm, NMpHMEHEHHE IOJOOHOTO OIPOCHHWKA ITO3BOJISIET
OTCIIeXKHBAaTh (OPMHPOBAHME OTACIBHBIX KOMIIOHEHTOB €CTECTBEHHO-
HAY4YHOTO MHPOBO33PEHUS, OINpPEAEIsITh YPOBHU C(HOPMHPOBAHHOCTH
IPaMOTHOCTH, HMH(MOPMUPOBAHHOCTH, KOMIIETEHTHOCTH, IOBEICHYECKON
KyJIBTYpbl B OOJNIACTH €CTECTBO3HAHUS, OLECHUTH YPOBEHb ECTECTBEHHO-
HAY4YHOTO MHPOBO33PEHHSI B 1I€JIOM, MO3BOJISIET IUIAHUPOBATh CHCTEMY
paboThl yupekJeHbIs M0 (OPMUPOBAHHIO €CTECTBEHHO-HAy4YHash KapTHHA
NpUpOJIBl B ayAWTOPHOH, CaMOCTOSITENbHOH  paboTe  CTYJECHTOB,
Pa3sHOOOpa3HbIX BHEAYAUTOPHBIX AKIUAX, MEPONPHUATHSIX, 00BEIUHEHHSX.
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